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du Pont de Nemours, E. I., & Co.: 
Diggs, Dr. Donald R., technical director, Petroleum Chemicals Division. 
Welch, E. E., Environmental Quality Committee. 

Ethyl Corp.: 
Blanchard, Lawrence E., Jr., executive vice president. 
Hesselberg, Howard E., Coordinator of air conservation. 
Hirschler, Daniel A., director of automotive research. 



ORGANIZATIONS REPRESENTED AT HEARINGS—Continued 

Ford Motor Co.: 
Jensen, Donald A., director, automotive emissions office. 
MacNee, James, associate counsel, office of general counsel. 
Misch, Herbert L., vice president—engineering. 
Tavlor, Ross E., assistant chief engineer in charge of advance engineering, 

foigine Division. 
General Motors Corp.; 

Bowditch, Dr. Fred W., director, emission control. 
Chenea, Dr. Paul F., vice president, research laboratories. 
T\iesday, Dr. Charles S., head, Fuels and Lubricants Department, Research 

Laboratories. 
General Services Administration: 

Foote, William, Acting Deputy Commissioner for Transportation and Motor 
Operations. 

O'Mahonoy,  Hon.   Robert  M.,   Commissioner,  Transportation  and  Com- 
munications Service. 

Health, Education, and Welfare Department: 
Auorbnch, Irwin L., Special Assistant for Legislative Affairs, National Air 

Pollution Control Administration, Environmental Health Service, ' Public 
Health Service. 

Johnson, Charles C, Jr., Administrator, Environmental Health Service,' 
Public Health Service. 

Middlcton,   Dr.  John  T.,  Commissioner,  National  Air Pollution  Control 
Administration, Environmental Health Service,' Public Health Service. 

Saperstein, Sidney, Assistant General Counsel. 
Steinfcld,   Dr. Jesse L.,  Acting Surgeon  General,  Public Health Sers'ice, 

Deputy Assistant Secretary for Health and Scientific Affairs. 
\'aughan, Richard, Director, Bureau of Solid Waste, Environmental Health 

Service. ' 
Veneman, Hon. John G., Under Secretary. 

Interior Department: 
Dole, Hon. Hollis M., Assistant Secretary. 
Hayes, Earl T., Acting Director, Bureau of Mines. 
Rampacek, Carl, Acting Assistant Director for Minerals Research, Bureau 

of Mines. 
Watkins, J. Wade, Director of Petroleum Research, Bureau of Mines. 

Manufacturing Chemists Association: 
Anthony, Myron V., chairman, Air Quality Committee. 
Johnson, Dr! Kenneth, staff engineer. 

National Association of Secondary ilaterial Industries: 
Mcrrigan, Edward L., attorney. 
MighdoU, M. J., executive vice i)residcnt. 

National Coal Association, Joseijh W. MuUan, director, air pollution control. 
National Petroleum Refiners Association: 

Anderson, Thomas A., executive vice president, Quaker State Oil Refining 
Corp. 

Beadle, Buell   W., vice  president, research  and   development.  Farmland 
Industries. 

Logan, Ilarrv A., Jr., president. United Refining Co. 
McDuffie, Malcolm, president, Mohawk Petroleum Corp. 
O'Hara, Donald C, executive vice i)resident, NPIIA. 
Pruch, Henry, vice president, Kendall Refining Co. 
A'oss, William C, vice president—administration. Northwestern Refining Co. 

Standard Oil Co. of Indiana: 
Gunness, Robert C, president. 
Mallatt, Russell C, coordinator for air and water conservation. 
Spear, W. W., Washington representative. 
White, Dr. Philip C, general manager of research. 

Universal Oil Products Co.: 
Gerhold, C. G., assistant to the president. 
Logan, John O., president. 
Thomas, W. H., Washington representative. 

1 Formerly Consumer Protection and Environmental Health Services. 



AIR POLLUTION CONTROL AND SOLID WASTE 
RECYCLING 

KONDAT, DECEKBEB 8,  1969 

HOUSE OF REPRESENTATIVES, 
SUBCOMMITTEE ON PUBLIC HEALTH AND WELFARE, 

COMMITTEE ON INTERSTATE AND FOREIGN COMMERCE, 
Washington, D.C. 

The subcommittee met at 10 a.m., pursuant to notice, in room 
2322, Rayburn House Office Building, Hon. John Jarman (chairman 
of the subcommittee) presiding. 

Mr. JARMAN. The subcommittee will please be in order. 
The hearings today are on H.R. 12934, introduced by Mr. Rogers 

of Florida, and H.R. 14960, introduced by Mr. Springer of Illinois— 
and similar bills providing a three-year extension of the authorizations 
for appropriations contained in section 104 and section 309 of the 
Clean Air Act. 

This Act provides for research into problems invohnng air pollution, 
for training of personnel in this field; provides gi'ants to States and 
local air pollution agencies to meet a portion of their costs of operation; 
provides authority for air pollution abatement proceedings brought 
by the United States; establishes a framework for State and local 
control of air pollution problems; and provides authoritj' for the 
Secretary of Health, Education, and Welfare to prescribe emission 
standards for new motor vehicles. 

All of these activities authorized under the Clean Air Act are 
financed with funds authorized to be appropriated by the two sections 
of law amended by these bills. 

E.xisting authorizations expire June 30, 1970, so it is necessary for 
this legislation to be adojited prior to the end of this fiscal year in 
order to continue the authority for this ])rogram. 

At this ])oint in the record there will be placed the bills and the 
agency reports thereon. 

(The texts of H.R. 12934, H.R. 14960, H.R. 15137, and 15192, 
and reports thereon follow:) 

[H.R 12934, H.R. 14960, H.R. 15137, and H.R. 15192, 91st Cong., 1st sess.. introduced 
by Mr. Rogers of Florida on July 17, 1969; Mr. Springer on November 24, 1969; 
Mr. Jarman on December 8, 1969; and Mr. Miller of Ohio on December 10, 
1%9, are identical as follows:] 

A BILL To amend the Clean Air Act to auUiorIze appropriations to carry out sach Act throagh fiscal year 
1K73 

Be it enacted by the Senate and House of Representatives of the United States of 
America in Congress assembled, That section 104(c) of the Clean Air Act (42 U.S.C. 
1857b-l(c) is amended by striking out "and", and by striking out tiie period at 
the end thereof and inserting in lieu thereof", for the fiscal year ending Jiuie 30, 
1971, $2.5,000,000, for the fiscal year ending June 30, 1972,".$3r),000,000, and for 
the fiscal year ending June 30, 1973, $.')0,000,000." 

(1) 



SEC. 2. Section 309 of the Clean Air Act (42 U.S.C. 1857 (1) is amended (1) by 
striking out "and" immediately following "June 30, 1969,", and (2) by inserting 
before the period at the end thereof the following: ",$100,000,000 for the fiscal year 
ending June 30, 1971, $125,000,000 for the fiscal vear ending June 30, 1972, and 
$150,000,000 for the fiscal year ending June 30, 1973". 

EXECUTIVE OFFICE OF THK PRESIDKNT, 
BUREAU OF THE BUDGET, 

Washinglon, D.C., April 13, 1970. 
Hon. H.VULEY O. ST.iCiGERS, 
Chairman, Coinmitlec on Inlerstale and Foreign Commerce, House of Representalives, 

Washington, D.C. 
DEAR MU. CHAIRMAN: This i.s in response to your requests for reports on certain 

bills which would amend in various respects the Clean Air Act. These bills include: 
H.R. 640, H.R. 12934, H.R. 14960, H.R. 15137, H.R. 15335, H.R. 15491, and 
H.R. 15577. 

On February 10, 1970, the President sent to the Congress his Message on 
Environmental Quality, which included his legislative recommendations with 
respect to problems of air pollution. The Secretary of Health, Education, and 
Welfare that same day transmitted to the Congress draft legi.slation, "The 
Clean Air .\ct Amendments of 1970," to carry out the President's recommenda- 
tions. 

The Administration's bill, which was introduced as H.R. 15848, is pending 
before your Committee. In our judgment it would accomplish more effectively 
the air quality objectives of the above-cited bills. Accordingly, we recommend 
that early and favorable consideration be given to H.R. 15848, in lieu of the 
above-cited bills. 

Sincerely, 
WILFRED H. ROMMEL, 

Assistant Director for Legislative Reference. 

DBPABTMENT OP HEALTH, EDUCATION, AND WELFARE, 
OFFICE OF THE SECRETARY, 

Washington, D.C, December S2, 1969. 
Hon. HARLEY O. STAGGERS, 
Chairman, Committee on Interstate and Foreign Commerce, 
House of Representatives, Washington, D.C. 

DEAR MR. CHAIRMAN: This is in answer to your requests for reports on H.R. 
12934 and H.R. 14960, identical bills "To amend the Clean Air Act to authorize 
appropriations to carry out such Act through fiscal year 1973." 

The views of the Department were expressed bj' Dr. Jesse L. Stcinfeld, Acting 
Surgeon General of the Public Health Service and Deputy Assistant Secretary for 
Health and Scientific Affairs, before the Subcommittee on Public Health and 
Welfare of your Committee on December 8, 1969. 

Sincerely, 
ROBERT H. FINCH, Secretary. 

\Ir. JARMAN. Our first witness today will be our colleague from 
the State of West Virginia, the Honorable Robert H. Mollohan. Mr. 
Mollohan has a statement he would like to |)resent to the committee. 

STATEMENT OP HON. ROBERT H. MOLLOHAN, A REPRESENTATIVE 
IN CONGRESS FROM THE STATE OF WEST VIRGINIA 

Mr. MoLLOHAX. Mr. Chairman, I am pleased to have the oppor- 
tunity to testify today. 

In a recent newsletter, our colleague, Congressman Morris Udall 
of Arizona, reported that one of the Nation's largest volumes of pro- 
duction of aerial pollution. We produce more than 130 million tons of 
it eacli year, and that re|)resents a larger tonnage output than the 
production of steel. 



Every part of the country s\ifTers some damage from this huge 
tonnage of aerial fallout, and West Virginia, too, suffers from several 
kinds of aerial pollution. 

For instance, in the 1st Congressional District of West Virginia, 
we are plagued by air pollution generated by electric powerplants 
across the Ohio River from us. Every day these plants drop heavy 
clouds of fly-ash on communities like Moundsville, Vienna and New 
Cumberland. The damage to tlie small community of New Cumber- 
land was so extensive that the town finally started proceedings whicli 
cidininated in an air pollution conference authorized under tlie 
legislation you are ])resently considering today. 

The conference made its report in August, and its recommei\dations 
were the strongest ever recommended by such a conference. In essence, 
the power company was advised to substantially reduce its plant's 
emissions of smoke and fly-ash or to close the plant. 

Gentlemen, since then I have heard from citizens on both sides of the 
Ohio River that this commnj' has taken no action, that it in fact 
intends to take no action. The Air Pollution Control Administration 
has responded to our inquiries that no further action can be taken 
until February of 1970. 

At that time, as we know, a hearing may be held and more recom- 
mendations can be made, and if, after another six months, no action is 
taken, the Secretary of HEW is empowered to take the offending party 
into the Federal courts. 

Gentlemen, the Air Pollution Control Administration reports to me 
that only one case has been taken to court and in that situation a con- 
sent decree was entered, which has not since been enforced because tlie 
Federal Judge was unwilling to close the offending plant. 

For those of us across the river from tlie electric power jjlants in 
Ohio, it was rather discouraging to learn that the State of Ohio has 
no enforcement procedure to make effective the recommendations of 
the Air Pollution Conference held in our Congressional District. Even 
if Ohio had the statutes to enforce these regulations, it is doubtful 
that they would have pursued them vigorously against a political 
power like Ohio Edison for the benefit of West Virginia communities. 

Gentlemen, given this situation, I suspect you would be reluctant, 
as I am, to give any assurances to my constituents that the present 
air pollution statutes offer a satisfactory remedy to their problems. 

Tne powerplant in question is an old plant and the company could 
close it and shift production elsewhere, for it would be expensive to 
make the plant clean. And it is true that new electric powerplants, 
responding to pressures of local citizens, are planning much higher 
smokestacks. But this will merely serve to disperse the smoke and 
fly-ash over a wider area. Many comnanies are also planning to in- 
stall precipitators and other anti-i)ollutant devices as well, and of 
course these devices will have the effect of reducing overall dust levels. 

However, it is hard for mc to envision how the present legislation 
can ever support a national effort of the size we require to effectively 
reclaim our aerial environment. The Air Pollution Control Administra- 
tion has no effective or immediate power, but must rely on a lengthy 
and as yet untried court proceeding. The States have the power to 
control pollution only within the confines of their boundaries and are 
largeljjr hamstrung by the political jjower of large industries even when 
they nave the legal and buroaucratic machinery. The local communi- 
ties have virtually no power to all to act. 



As a result, the national air pollution policy and program of this 
country is cosmetic rather than substantive, an effort directed toward 
exposure rather than ciu'e. 

I have no panacea to offer, but I do think there are areas where we 
could vasth' improve the workings of the Air Pollution Control 
Administration. 

First, we should, in my judgment,  give the Administration the 
gower to act upon the recommendations of its conferences directly, 

econdly, I think we should empower the participants of the air pol- 
lution conferences, that is, the local communities and the State 
regulatory agencies, to institute action in the courts to enforce the 
recommendations of the air pollution conferences so that if the Govern- 
ment, which is charged with the protection of the people, does not act, 
the people themselves may act. 

I realize fully that these recommendations are no more than a 
a partial answer to an overwhelming question. Furthermore, while 
these changes would move air policy in the right direction, this issue 
calls for a great deal more than regulation. It demands a new t<>ch- 
nology, and the $50 million in the 1970 budget for air control research 
is only a beginning. 

I think we wo\ild be sadly mistaken if we tried to pursue our 
goals for clean air solely through a regulatory approach. A new 
technology will be expensive, both in terras of developing a technology 
and implementing it. I, for one, am happy to see that the Congress 
is considering an accelerated depreciation allowance for anti-pollution 
programs for the business community. 

The Nixon administration has given some evidence of its desire to 
wage a substantial attack on the entire problem of pollution through 
its Secretary for the Interior Walter Hickel. Secretary Hickel, as jou 
{)robably saw, just this week called for the establishment of a cabinet 
evel department to be known as the Department of Natural Resources 

and Erunronment, and I think this is a step in the right direction. 
I would hope both Houses of the Congress would also consolidate 
their jurisdiction for pollution legislation, so that a comprehensive 
attack on pollution could be made. 

But, ultimately, the decision for all of us may involve changing 
our national purposes. We have based our economy upon the high 
volume of consumption by most of our citizens. The more goods 
consumed, the more jobs and profits available. This has, I suppose, 
been the main impetus for creating the kind of merchandise that 
weai-s out or becomes unfashionable quickly and is discarded, to make 
way for yet more merchandise. 

This ethos is in large part responsible for our pollution, and it may, 
in the long run, pollute our values as well as our atmosphere. I hope 
future generations will be able to say of us that we confronted our 
problems and in solving them created a heritage of tangible and 
intangible worth for generations to follow. 

I fear if we, who hold power, do not act expeditiously and wisely 
and forcefully, it may be said that our nation, seeking to build a 
material prosperity for all, created instead a wasteland. 

Mr. JARMAN. Thank you, Mr. Mollohan, for sharing your thoughts 
with us today. 

Mr. MOLLOHAN. Thank you, Mr. Chan-man. 



Mr. JARMAN. Our next witness today will be Dr. Jesse L. Steiiifeld, 
Acting Surgeon General, Public Health Service, Deputy Assistant 
Secretaiy for Health and Scientific Affairs, and I woidd lilce to ask Dr. 
Steinfeld to introduce for the record Ms associates this morning. 

STATEMENT OF DR. JESSE L. STEINFELD, ACTING SURGEON 
GENERAL, PUBLIC HEALTH SERVICE, DEPUTY ASSISTANT SEC- 
RETARY FOR HEALTH AND SCIENTIFIC AFFAIRS, DEPARTMENT 
OF HEALTH, EDUCATION, AND WELFARE; ACCOMPANIED BY 
CHARLES C. JOHNSON, JR., ADMINISTRATOR, CONSUMER PRO- 
TECTION AND ENVIRONMENTAL HEALTH SERVICE; AND DR. 
JOHN T. MIDDLETON, COMMISSIONER, NATIONAL AIR POLLUTION 
CONTROL ADMINISTRATION 

Dr. STEINFELD. Thank you, Mr. Chairman. 
On my left is Mr. C C. Johnson, who is the Administrator of the 

Consumer Protection and Environmental Health Service, and on my 
right is Dr. John T. Middleton, Commissioner of the National Air 
Pollution Control Administration. 

Mr. Chairman and members of the subcommittee, I am very pleased 
to have this opportunity to testify on H.R. 12934, which would pro- 
vide for a tliree-year extension of the Clean Air Act. With the Nation's 
air pollution problem still serious and, indeed, still worsening in many 
respects, the need for continuation of the air pollution research and 
control activities authorized by the Clean Air Act is indisputable, and 
I therefore commend the subcommittee for starting its hearings on the 
bill at this time. We favor extension of the Act for three years. In our 
opinion, there also is a need for some modifications of the Act, as indi- 
cated by some problems I will discuss later. 

Air pollution clearly is a major national problem. Either directly or 
indirectly, it impinges on the lives and business of nearly all inhabi- 
tants of these United States. The problem is most serious, of course, in 
our large cities. Three years ago at Thanksgiving time, for example, 
ail' pollution reached sxich high leyels in tlie New York area that it was 
later found to have claimed the lives of 168 people and sickened many 
others. Tliis year, within the piist few months, the St. Louis and 
Chicago areas both have experienced episodes of unusually high 
levels of air pollution. 

Even if such episodes were the only danger, there would be ample 
reason to intensify the Nation's attack on air pollution. But the fact 
is that ordinary levels of air pollution—-the levels reached on many 
days of the year in many of the Nation's urban areas—also are a 
threat to our hves and our health and to the quality of our environ- 
ment. Air pollution certainly would have to be nigh on any list of the 
modern problems that are threatening to strangle the Nation's cities. 

Furthermore, the threat of air pollution extends even beyond the 
boundaries of our major cities. The air—whether polluted or not—• 
flows from inner city to suburban areas and out into the countryside, 
from industrial to residential and scenic areas, and from one State to 
another. Moreover, there are many small communities that do not 
have to import their polluted air—they get it directly from sources 



located within their own boundaries. Thus, air polhition affects com- 
munities, large and small, urban and riu-al, in all parts of the Nation. 

In an age when the forces of science and technology have given 
man an unprecedented degree of control over the conditions of life, 
this problem surely must be considered a remnant of a more primitive 
era in the history of civilization. How else can we account for the 
odors and dirt that pervade the air or for the uglj' shroud that so 
often hides some of the most awesome skylines in the world? Air 
pollution clearly is a gross anachronism. 

But that's not all it is. Air pollution is a threat to public health and 
a drain on public and private pocketbooks. Even though some highly 
effective filtering systems are built into man's breathing apparatus, 
they will not protect us from all of the gases and fumes and dust and 
dirt that contaminate the an* we inhale. Whether we like it or not, we 
must breathe the air as it comes to us. Its full impact on our health 
still is not known, but there is abundant scientific evidence that 
exposure to polluted air is associated with the occurrence and worsening 
of chronic respiratory diseases, such as emphysema, broncliitis, 
asthma, and even hmg cancer. Some air pollutants may affect us in 
other ways, as well; carbon monoxide, for example, at the levels found 
in traffic on busy streets, may impaii' vision, response time, and 
cognitive functions, thus posing a genuine safety hazard. 

In addition to its impact on public health, air pollution has a sub- 
stantial impact on the economy. Through its effects on vegetation 
and materials, for example, air pollution causes economic losses to 
farmers, homeowners, and other groups and forces urban dwellers and 
businessmen to spend extra money to maintain their proj^erty. 
Totally, air pollution is costing the Nation several billion dollars a 
year in purely economic losses. How much it costs in terms of injury 
to human resources and esthetic values is unknown, but surely it is 
significant, perhaps the most significant part of its total impact. 

The Nation's air pollution problem, which is already serious, is 
destined to grow ana worsen unless our attack on it is pursued with 
increasing vigor. As we produce and use more electric power, more 
goods and services, and more motor vehicles, and as we produce and 
dispose of more refuse, there is an automatic increase in the Nation's 
potential for polluting the air. Whether that increased potential will 
turn into actual problems depends on what the Nation does right now. 
To devise and apply new technology for dealing with air pollution 
problems can take years, even a decade or more. Even where the 
needed techniques are known, adapting them to a particular situation 
and getting the necessary equipment designed, built, and installed 
may take years. In other words, if we are to have clean air tomorrow, 
we must take appropriate action today. 

As a Nation, we took our first steps in the fight against air pollution 
in 1955, when the Department of Health, Education, and Welfare was 
given special authority to initiate a modest research ])rogram. Between 
that time and this, we have taken many more steps, so that now, under 
the Clean Air Act, as amended, the Department of Health, Education, 
and Welfare is authorized to carry on a broad national program involv- 
ing research and development, training activities, assistance to State 
and local governments, and abatement and control efforts. This pro- 
gram usually is called the Federal air pollution program, but in reality 



it is a national program, for it is an effort to mobilize the resources of 
all levels of government and the private sector in a joint attack on the 
problem of air pollution. I will not try, at this time, to present a 
detailed report on our progress since the enactment of the November 
1967 amendments to the Act. In May 1968 and in January 1969, we 
submitted detailed reports to the Congress on our activities. Another 
in this series of reports currently is in preparation and will be sub- 
mitted to the Congress early ne.xt year. I would like to take just a few 
minutes, however, to touch on some of the highlights of what has been 
accomplished. 

First of all, the machinery for attacking air pollution on a regional 
basis has been set in motion. Thus far, we have designated air quality 
control regions in 20 urban areas. The map appended to my state- 
ment identifi^ those areas. In addition, it identifies 37 other areas 
in which we expect to designate air quality control regions during the 
next several months. When all 57 have been designated there \nll be 
at least a portion of an air quality control region in every State. 

There are, of course, far more than just 57 ai'eas where regional 
efforts to deal with air pollution are needed. Accordingly, we have 
already invited the Governors of all States to request designation of 
air quality control regions in any other areas where they feel that 
such action would be desirable. One need look at only a little informa- 
tion on population and urban-industrial concentrations to see that 
300 or more air quality control regions might ultimately be designated 
just in urban communities. That would bring most of the Nation's 
population under the protective umbrella of the Clean Air Act, 
which would, of course, be desirable. 

Even then, however, only a small fraction of our total land area 
would be covered. If major new sources of air pollution are to be i)re- 
vented from arising outside urban areas, it may be necessary to 
extend across the entire Nation the air quality management system 
set up by the Clean Air Act. Such major sources, wherever they are 
located, will contribute to the total contamination of the atmosphere 
and thus have worldwide effects on the environment. In many in- 
stances, they will have adverse effects on plant and animal life and 
on the natural beauty of the countryside. Exactly how best to keep 
this from happening is a question we now have under active con- 
sideration. 

Under the present provisions of the Clean Air Act, State govern- 
ments are expected to adopt and implement air quality standards 
for air quality control regions. They are expected to take such steps 
with respect to each type of air pollutant for which the Department 
of Health, Education, and Welfare issues an air quality criteria docu- 
ment and a report on control techniques. Eleven months ago, we 
issued the first such documents. They pertained to sulfur oxides and 
particulate matter, two of the most important types of air pollutants. 
Now, in accordance with the timetable set forth in the Clean Air Act, 
air quality standards for these pollutants have begun to come in to 
the Department of Health, Education, and Welfare for re\'iew. 
Another appendix to my statement outlines the schedule for State 
adoption of sulfur oxides and particulate air quality standards. 

As the schedule indicates, sulfur oxides and particulate standards 
for all or parts of several air quality control regions have been sub- 
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mitted on or before the tlates they were due. Review of these standards 
is underway to determine whether they are consistent with the air 
quality criteria. In those cases in which air quality standards are 
now overdue, the delay is a result of technical-legal problems, and 
we have assurances from the States involved that thej'' intend to 
resolve the problems as quickly as possible. In all instances, whether 
air quality standards are submitted on time or late, plans for imple- 
mentation of the standards are due no more than 6 months after 
date on which the standards were due. In the months and years 
ahead, this process must be and will be repeated for many other 
types of air pollutants. Early next year, we expect to issue air quality 
criteria and reports on control techniques for carbon monoxide, 
hydrocarbons, and oxidants. A year later, we expect to issue similar 
sets of documents on nitrogen oxides, fluorides, and lead. And others 
will follow. In each instance, issuance of these documents will be the 
signal for States to begin setting air quality standards for the air 
quality control regions and then to develop plans for implementation 
of the standards. Thus, over the next several years, goals for reducing 
atmospheric levels of all pollutants injurious to public health and 
welfare will be established and concrete plans for reaching the goals 
will be worked out. 

In the standard-setting schedule appended to my statement, you 
will notice a column showing when public hearings have been held or 
are scheduled to be held. In that column lies what is, perhaps, the 
most significant aspect of all that has taken place during the past 2 
years. As you know, the Clean Air Act requires that States hold 
public hearings prior to the adoption of air quality standards for the 
air quality control regions. The intent of this requirement is to insure 
that the citizens who will be affected by the air quality standards will 
have an opportunity to express their views on what the standards 
ought to be. 

It has been most encouraging to us to see that a great many indi- 
viduals and organizations have taken advantage of the opportunities 
offered by such hearings. The quantity and quality of citizen partici- 
pation have been unprecedented in the history of air pollution control, 
rublic interest has been intense and well informed. At every hearing 
held thus far, people have served notice that they want air that is not 
just barely good enough to sustain human life, but is sufficiently clean 
to provide a margin of safety against the hazards of air pollution. 
As a result, several States have reconsidered their proposed standards, 
and some have taken steps to rewse and improve the standards before 
submitting them for review by the Department of Health, Education, 
and Welfare. 

There is, in the provisions of the Clean Air Act, a recognition that 
there are two broad classes of air pollution sources, stationary and 
mobile, which, ideally, are best attacked in differing ways. Insofar as 
stationary sources are concerned, they are considered to lie primarily 
within the jurisdiction of State and local governments, while it is the 
Federal Government that is primarily responsible for dealing with 
motor vehicles, the predominant mobile source of air pollution. 

To encourage and help State and local government to assume their 
part of the responsibility, the Department of Health, Education, and 
Welfare furnishes them both technical and financial assistance. Finan- 
cial assistance is provided in the form of grants to help State and local 



9 

agencies develop new air pollution control programs, establish pro- 
grams already authorized by State or local law, improve existing pro- 
grams, or maintain ongoing programs. Through awarding of such 
grants, which the recipients must match, in part, with their own funds, 
the Federal Government has been able to stimulate a marked expan- 
sion of State and local air pollution control activities. One of the charts 
appended to my statement shows the extent of this growth. This trend 
must continue, for there still are many areas affected by air pollution 
which are served either inadequately or not at all by air pollution con- 
trol programs. 

Tnis means that Federal grant assistance must be continued. It also 
means that State and local agencies will need additional manpower, 
and, here again, they will need continued Federal help. 

Nationally, stationarj"^ sources, such as steam-electric generating 
plants, manufacturing establishments, and incinerators, account for 
almost half of all man-made pollution. In any particular place, they 
may account for more or less than half. There can be no doubt, then, 
that clean air cannot be achieved solely through State and local efforts 
to deal with stationary sources. Mobile sources, principally motor 
vehicles, also must be attacked, and under the Clean Air Act, this is a 
responsibility of the Department of Health, Education, and Welfare 
insofar as new vehicles are concerned. 

Title II of the Act authorizes us to establish and enforce national 
standards for the control of air pollution from newmotor vehicles. 
Such national standards were first applied to 1968-model passenger 
cars and light trucks, the two groups of vehicles that account for most 
of the motor vehicle pollution problem. 

The intended effect of these standards was to produce a reduction 
of about 42 percent in exhaust emissions of hydrocarbons from such 
new vehicles and about 60 percent in emissions of carbon monoxide. 
New and more stringent standards for passenger cars and light trucks 
are now in effect for 1970 models. A table attached to my statement 
shows that these new standards call for further reductions in emissions. 
In the 1971 model year, as the table shows, standards for evaporative 
emissions will take effect, thus requiring yet another reduction of 
hydrocarbon emissions. On January 1, 1970, standards for new heavy- 
duty vehicles, including standards to curtail diesel smoke emissions, 
also \vill take effect. 

Naturally, the success of all air pollution control efforts, whether 
undertaken at the regional or national level, depends on the availability 
of practical and effective control techniques. For many types of air 
Sollutants and many important sources, such techniques are available. 

ait not for all. Perhaps the most important gaps are those relatmg 
to control of sulfur oxides pollution and motor vehicle pollution. 

In the area of motor vehicle pollution control, application of the 
standards now in effect v\41l, by the end of the 1970's bring, the na- 
tional totals of carbon monoxide and hydrocarbon emissions down to 
levels appro.ximating those that prevailed in the early 1950's. But if 
we were now to relax our efforts and make no further improvements 
in the standards, total emissions would begin to rise again, and this 
trend certainly would have a marked impact on air (piality in all 
parts of the Nation. To prevent this from happening, our national 
standards must be and will be tightened in the years ahead. We are 
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now in the process of establishing motor vehicle emission reduction 
goals, both long-range goals and intermediate targets to be attained 
during the 1976's. To insure compliance with the tighter standards, 
low-pollution motor vehicles must be developed, either through modi- 
fication of the conventional internal combustion engine and the fuel 
it uses or introduction of new propulsion systems. 

In regard to sulfur oxides pollution, the situation is equally critical. 
The principal sources of sulfur oxides pollution are steam-electric 
generating plants, space heating systems, industrial boilers, and other 
fuel burning facilities. For some of these facilities, the only ijractical 
solution lies in the use of fuels which are either naturally low in sulfur 
or from which a portion of the sulfur has been removed. For the large 
sources, mainly steam-electric generating plants, a variety of tech- 
niques will be needed. In the immediate future, emphasis must be 
placed on the demonstration of techniques for keening sulfur o.xides 
out of the air, regardless of the sulfur content of the fuel being burned. 
Several such techniques have been developed and are awaiting full- 
scale demonstrations. If techniques such as these are not soon shown 
to be practical, there will be no widely acceptable way to prevent the 
continuing increase of sulfur oxides pollution. 

Obviously, further research and development on the control of motor 
vehicle and sulfur oxides pollution are needed. These efforts cannot and 
should not be undertaken exclusively by the Federal Government. 
Even if larger appropriations and more manpower were available, the 
Federal Government should not be responsible for doing the entire 
job. Just as the Nation's industries contribute to these problems, so 
must they contribute to their solution. In many cases, industries have 
knowledge and resources that either caimot be duplicated or would be 
very expensive to duplicate. 

The Department of Health, Education, and Welfare has been 
conducting and supporting research on the problems of motor vehicle 
and sulfur o.xides pollution for several years, and we intend to inten- 
sify these efforts. Indeed, in section 104 of the Clean Air Act, the 
Congress placed special emphasis on the need to accelerate the search 
for practical solutions to the motor vehicle and sulfur o.xides problems. 
This authority should continue to be an important element in our 
our fight against air pollution. Our research and development program 
under section 104 and other provisions of the act includes the direct 
activities of the National Air Pollution Control Administration jjlus 
an increasing effort to make the fullest possible use of the capabilities 
of other Federal departments and agencies and organizations in 
the private sector. We look to the private sector, in particular, to 
expand its own work in these areas and to participate in our program 
by sharing the cost of demonstrating promising new control tech- 
niques. It is encouraging to note that several private firms that have 
developed sulfur oxides control processes, together with a number of 
electric utility companies, are now indicating strong interest in such 
cost-sharing projecte. 
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We hope to take advantage of this interest and to stimulate similar 
activity by other major segments of the Nation's business community, 
particularly those segments capable of contributing to the search for 
improved means of dealing with the motor vehicle pollution problem. 

In addition to the activities I have discussed so far, many others are 
conducted under the Clean Air Act. Research on the health hazards 
and economic effects of air pollution is continuing, with emphasis 
on studies that will contribute to the development of air quality cri- 
teria. Support of college and university training programs, primarily 
at the graduate level, is continuing, along with the National Air 
Pollution Control Administration's short-course trahiing program for 
State, local, and Federal personnel and other workers in the air pollu- 
tion field. 

The assistance we are receiving from advisory groups has been, and 
undoubtedly will continue to be, instrumental in our progress under 
the Clean Air Act. Their membership includes State and local officials, 
leaders of business and industry, engineers and scientists, and repre- 
sentatives of other groups interested in air pollution control. There is 
particularly broad representation of such groups on the President's 
Air Quality Advisory Board, established under section 110 of the Act, 
to advise both the Secretary of Health, Education, and Welfare, and 
the President. 

Several technical advisory committees have been established to 
provide advnce on implementation of specific provisions of the Act 
such as those relating to the development of air quality criteria and 
rejiorts on control techniques. 

Through the activities I have discussed, we are beginning to make 
inroads into the problem of air pollution. Nevertheless, the Nation is 
still a long way from solving the problem of air pollution. More 
money and more manpower are still needed, not only at the Federal 
level but also at State and local levels and in the private sector. A 
multitude of air pollution sources still is uncontrolled, and many 
new ones come into being every day. There are still many areas 
where industrial plants and other stationary sources can be built 
with only slight attention to the need for prevention of air pollution. 
There are still many technological problems to be solved before we 
will be adequately armed to attain and maintain liigh standards of 
air quality throughout the Nation. In short, there is much still to be 
done. 

Extension of the Clean Air Act clearly is necessary. In addition, 
some modifications may be needed to enable us to cope with certain 
problems we have seen on the basis of our experience to date. At this 
time, I will just outline in general terms the nature of these problems. 

The first one is in the area of motor vehicle pollution control. Our 
current ])rogi-am for determining whctiior new motor vehicles will 
comply with applicable natiotial standards rests mainly upon testing 
of |)rototype vehicles in advance of actual ])roduction. Typically, the 
prototypes meet the standards, often by a substantial margin. On 
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the basis of the prototype testing, manufacturers are entitled to receive 
certificates whicli are valid for at least one year and which can-y 
with them a presuinjjtion that production vehicles which in all material 
respects are of substantially the same construction iis the prototypes 
will perform like the [prototypes, insofar as air pollution control is 
concerned. Our experience suggests, however, that this is not entirely 
true, but rather that air pollution control systems installed in mass- 
produced vehicles often lose their effectiveness more ra])idly than 
prototype systems do. Accordingly, there is a need to secure greater 
assurance that prototype capabilities are translated into proouction 
realities. 

Another problem to be solved also concerns motor vehicle pollution 
control. The national standards established under the present pro- 
visions of the Clean Air Act can be and are applied to imported as well 
as American-made vehicles. Nevertheless, the present language of the 
law includes provisions that do pennit importation of some motor 
vehicles that do not comply with the standards. Under these provisions, 
a significant number of cars not equipped to comply with applicable 
standards has been and can continue to be imported. Since foreign 
manufacturers make and sell vehicles equipped to comply with the 
national standards in effect in the United States, prohibiting the entry 
of cars that are not so equipped should not impose an undue hardship 
on anyone. 

That completes my outline of the problems that may be among the 
subjects of proposals for modification of the Clean Air Act. As you 
know, the Department is in the process of completing a report on the 
need for national emission standards, in compliance with section 211 (a) 
of the Act. If changes in the Act are needed as a result of the recom- 
mendations in the report, they will be submitted to the Congress. 

Our progress under the Clean Air Act is being reinforced by notable 
steps toward improved coordination of Federal efforts in the area of 
air pollution research and control. The Department of Health, Educa- 
tion, and Welfare is the leader of the Federal Government's air pollu- 
tion research and control activities, but it certainly is not the only 
segment of the Executiv^e Branch that can or should contribute to the 
fight for clean air. A great many other departments and agencies have 
responsibilities and resources that are germane to the implementation 
of the Clean Air Act. Included among them are the Bureau of Mines 
and the Office of Coal Research of the Department of the Interior, the 
Department of Transportation, the Tennessee Valley Authority, the 
Environmental Science Services Administration of the Department of 
Commerce, and several others. In part, the air pollution research and 
development activities carried on by these departments and agencies 
have been and continue to be supported by funds transferred to them 
from the Department of Health, Education, and Welfare. Thus far, 
cooperation at the working level with the National Air Pollution Con- 
trol Administration and understanding of its role as the leader of these 
activities have kept problems of overlap and duplication to a mini- 
mum. But there has long been a need for some concrete way of achiev- 
ing high-level coordination to insure that Federal resources are used 
most effectively to enhance the fight against air pollution. 
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A means of achieving such coordination no\\- exists in the form of 
the Environmental Quality Council created earlier this year by Presi- 
dent Nixon. A standing Committee on Air Pollution has been extab- 
lished, with the Secretary of Health, Education, and Welfare as its 
chairman and with the Secretaries of the Interior, Housing and Urban 
Development, Commerce, and Transportation as members. A Com- 
mittee on Automotive Air Pollution also has been formed. Very 
recentl_y. Secretary Finch has established com])anion committees to 
deal \\ath air pollution from stationary source fossil-fuel combustion 
and with abatement of air pollution from Federal facilities. Though 
the work of these groups is just getting imderway, their activities can 
and should lead to greatly improved coordination of Federal activities 
in air pollution research and control and thus put the Federal Gov- 
ernment in a much better position to exercise national leadership in 
solvnng the air pollution problem. 

That leadership is vital. The American people want clean air. They 
have said so in the past, and they are saying it now more clearly 
than ever before. State and local officials are recognizing that air pol- 
lution is a problem they cannot ignore. The attitudes of business and 
industry are changing. A catalyst is needed to mold these forces into 
a unified attack on the problem of air pollution. Under the Clean Air 
Act, the Department of Health, Education, and Welfare can be that 
catalyst. I urge you, therefore, to authorize a continuation of activi- 
ties under the act. 

(The attachments to Dr. Steinfeld's statement follows:) 
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Dr. STEINFELD. Thank you for patiently listening to this very long 
recitation. My colleagues and I would be pleased to answer any 
(piestions you niay have. 

Mr. JARMAN. Dr. Steinfeld, I think this is an excellent compre- 
hensiv^e report and we are encouraged by what the Department, Gov- 
ernment at Federal and local levels, and industry are beginning to 
do in this tremendously important field. 

We certainly look forward to reading in tletail and studying the 
rei)ort that you will present to the Congress and make public early 
this next year. 

May I ask for a comment on one or two questions, the first with 
reference to the specific bills before us. 

Do you have any recommendations concerning the proper level of 
appropriation authorizations for the period covered by the bill? 

Dr. STEINFELD. The administration, as you know, is cuiTently 
reviewing the fiscal 1971 budget and so it perhaps would be inappro- 
priate for me to comment specifically. 

However, I believe that the appropriations recommended are in 
line witli what we feel the nature of the job is and I think would permit 
us to continue to move ahead in this area. 

Mr. JARMAN. Any specific recommendations that the Department 
could give iis as the bill progresses would certainly be helpful. 

Dr. STEI.NFELD. Just as .soon as we can we would be delighted to. 
(The following statement was received for the record:) 
The Department of Health, Education, and Welfare would prefer that the 

extension of the Clean Air Act authorize the appropriation of such sums as may 
be necessary for fiscal years 1971, 1972 and 1973 under both Sections 104(c) and 
309. The DHEW budget request for fiscal year 1971 for all air pollution control 
activities i.s $106,003,000. 

Mr. JARMAN. What stejjs are taken within HEW to coordinate 
the activity of the solid waste dis|)osal program with the air pollution 
research program? 

Dr. STEINFELD. These are both under the leadership of Mr. Johiison, 
and the coordination is undertaken at his level. Perhaps you would 
like to amplify on that. 
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Mr. JOHNSON. I would be glad to, yes, sir. Mr. Chairman, we have 
recognized that there is a need to coordinate particularly our incin- 
erator research activity in the solid waste area with the National 
Air Pollution Control Administration. The two commissioners have 
task forces that are now planning a five-year program in this area 
so they will move down the road in a coordinated fashion. 

Mr. JARMAN. Would you outline generally for the subcommittee 
programs of the Department in training of air pollution personnel? 

Dr. STEINFELD. I think this one probably can best be answered by 
Dr. Middleton. 

Dr. MIDDLETON. I would be pleased to, Mr. Chairman. 
The Department has a program of training grants, under wliich 

funds are awarded to institutions carrying on programs to train 
students in the principles and practice of air pollution control. We 
also have a program of fellowships, through which individuals are 
given awards for their advanced training. We also have a program 
in our own organization that trains personnel over short periods of 
time, increments of one week or more, in specific program areas. 
We have going through that system more than 2,000 people learning 
about various facets of the problem that they are particularly con- 
cerned with. 

In our training grants activities, we are directing om* attention to 
the development of two kinds of things: A consortium of institutions 
that collectively can provide more than any one institution, and, 
secondly, institutes, perhaps within an academic framework which 
will provide short-term traming for specific purposes. 

These institutes will allow us to train the much needed technician, 
the person who will be right out on the front line gathering the air 
samples, making measurements, collecting data, and making analysis. 

So it is a spectrum of activity, from the training of technicians 
through the development of leadership personnel. We anticipate 
with the development of air pollution control programs throughout 
the country, that in the next five years we >\all probably need some- 
thing like 8,000 people, whereas today we have not much more than 
3,000. 

Mr. JARMAN. Thank you very much. 
Mr. Rogers. 
Mr. ROGERS. Thank you very much. 
Dr. St«infeld, your statement, I think, was good. I would like 

to get into a few more specifics perhaps with Mr. Johnson and 
Dr. Middleton. 

Now, you have sot, as I understand it, air quality criteria for sulfur 
oxides and for particulate matter. 

Is that correct? 
Dr. STEINFELD. Yes, sir. It is. 
Mr. ROGERS. HOW about carbon monoxide? Have you set any 

criteria for carbon monoxide? 
Dr. STEINFELD. The document should be ready in February 1970. 

However, we have already established national standards for control 
of carbon monoxide omis.sions from new automobiles. Those standards 
have been in effect for 2 years, but we have not issued an air quality 
criteria document on carbon monoxide. 

Mr. ROGERS. What is holding that up? 
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As I understood it, your automobile exhaust problem is about 60 
percent of the problem. Is it? 

Dr. STEINFELD. It is the biggest i)art of the problem, yes. 
Mr. ROGERS. Why are we waiting on setting those criteria when 

that is the major problem involved? 
Dr. STEINFELD. We must complete our evaluation of the available 

data on effects of carbon monoxide. Just as soon as the evaluation 
of this information is completed and all of the material is put into 
proper form for publication, the document will be promptly published. 

I can see no reason for waiting once the material is available. 
Mr. ROGERS. What do we lack in knowledge here? You say in 

setting criteria we have the knowledge to set it for sulfur oxides. 
Don't we know how much wo should set, what criteria should be 
set for with the automobile exhavist? 

Dr. STEINFELD. I think in any of these one must compile all the 
existing information and review what are often conflictmg reports 
to determine just what levels are associated with dangers to the 
population. 

Mr. ROGERS. Who is doing this? Who is actually setting the criteria? 
Dr. STEINFELD. We will, but you do want the specific individuals? 
Mr. ROGERS. I want the specifics now. Who do you have working 

on it? How- many people are working on it? What scientists are 
working on it? Do you have an outside group advising? How often 
arc they meeting? Why isn't it done? 

In other w"ords, if we are going to have some urgency in meeting 
the problem, I think we have to set up our activity and I am not 
satisfied that we are doing this sufficiently. 

Dr. MIDDLETON. Mr. Rogers, I share your impatience. I feel 
very strongly that the air quality criteria that deal with pollutants 
from mobile sources of pollution should be appropriately taken 
care of. And in referring to mobile sources, I mean not solely the 
motor vehicle. 

Mr. ROGERS. Well, the airplane, too, is one. 
Dr. MIDDLETON. Yes, sir. There also are other mobile sources that 

contribute to air pollution and they should not have any more relief 
than anyone else in this case. But to get back to your specific question, 
the nature of our activities in this area, the development of air quality 
criteria has a high priority in my organization. 

It is something that simply must be done. The Clean Air Act, as 
amended in 1967, provided for the States to establish air quality 
standards based ou the criteria; thus, at the State level, there is a 
dependence upon initiative at the Federal level. 

I am sure you are aware of some of the difficulties in having people 
understand Avhat is a fact and what may not be, insofar as data on 
effects of air pollutants are concerned, and to assist us in this area 
we have a National Advisory Committee on Air Quality Criteria 
that meets quite often. 

Mr. ROGERS. How often? 
Dr. MIDDLETON. I can give you for the record the number of 

meeting dates, but that would be an inconclusive way of measuring 
the total activity. 
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(The foUowing information was received for the record:) 

NATioNAii AiK QUALITY CRITERIA ADVISORY COMMITTEE MEETING DATES 

Feb. 12-13, 1968, A. Q. Criteria (pre-Adv. Com.) Wa.shington, D.C. 
Feb. 22, 1968, Task Force on White Paper Chicago, 111. 
Feb. 23, 1968, Task Force on Particulates Washington, D.C. 
March 8, 1968, Task Force on Sulfur Oxides Washington, D.C. 
April 9-10, 1968, A. Q. Criteria (Adv. Com.) Washington, D.C. 
April 29-30, 1968, SOi Consultants (with SOx Task Force representation) 

Washington, D.C. 
Mav 16-17, 1968, Task Force on Particulates Washington, D.C. 
May 20-21, 1968, A. Q. Criteria Adv. Com. Washington, D.C. 
Mav 27-28, 1968, SOJ Consultants (with SOi Task Force representation) 

Washington, D.C. 
October 3, 1968, Task Forces Chairmen Riverside, California 
November 1, 1968, Task Force on Particulates Arlington, Virginia 
November 9, 1968, Task Force on Sulfur Oxides Arlington, Virginia 
November 16, 1968, Full Committee (on Particulates) Arlington, Virginia. 
November 23, 1968, Ad hoc Working Party on Economic Effects of Particulate 

Matter (Klarman/Stanley) Washington, D.C. 
Dec. 14, 1968, Full Committee (on Sulfur Oxides) Arlington, Virginia. 
January 24, 1969, Full Committee (on Particulates and Sulfur Oxides-Pre- 

liminary Statements) New York, New York. 
.\pril 18, 1969, Full Committee (on Carbon Monoxide). Durham, North 

Carolina. 
Jime 20, 1969, Full Committee (on Photochemical Oxidents) Arlington, Virginia. 
August 22, 1969, Full Committee (on Carbon Monoxide and Photochemical 

Oxidants) Arlington, Virginia. 
November 7, 1969, Full Committee (on Nitrogen Oxides and Hydrocarbons) 

Arlington, Virginia. 
December 19, 1969, Full Committee (on Carbon Monoxide and Photochemical 

Oxidants) Arlington, Virginia. 

Mr. RoGEus. I want to know who in your organization has this as 
their exclusive responsibility. 

Dr. MiDDLETON. We have established a bureau with that exclusive 
responsibility. It is called the Bureau of Criteria and Standards. 

Mr. ROGERS. Who heads that? 
Dr. MiDDLETON. That is headed by a bureau director. Dr. Delbert S. 

Barth. 
Mr. ROGERS. What background does he have. 
Dr. MiDDLETON. He is a Ph. D. in biophysics. Within his organiza- 

tion he has a special office specifically to oversee the development of 
criteria. That office reports directly to him. It is charged wdth seeing 
that the whole machinery of collecting and analyzing data, producing 
draft reports, and scheduhng meetings of the Advisory Committee 
and consultants is properly handled. 

Within his bureau also, Mr. Rogers, is a Division of Health Effects 
Research. This is headed by Dr. Vaun Newill, who is an M.D. He has 
a very capable staff able to make analyses of the health effects as well 
as conduct research on health effects as well as get into the field, 
assessing whether the work we need to have done is being properly 
monitored and carried out. 

Mr. ROGERS. How many in his office? You may have to furnish 
some of this for the record. 

Dr. MiDDLETON. I will be pleased to furnish it for the record. 
(The following information was received for the record:; 
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The Bureau of Criteria and Standards, as of January 1, 1970, had a total staff, 
including tcmporarj' and part-time, of 318, consisting of 184 professionals, 86 
technicians, and 48 clerical personnel. It has three line divisions, a staff office, and 
the immediate office of the Bureau Director. The following is a brief breakdown 
of the staff and missions of the Bureau's components: 

The Bureau Director's immediate staff consists of 7 professional and 3 clerical 
personnel. The Office of Criteria and Standards, which is a staff office in the 
Bureau, develops criteria and standards as required by law for the protection of 
the Nation's health and welfare in the areas of ambient air quality and pollutant 
and process emissions. Its staff consists of 14 professional and 3 clerical personnel. 

The Division of Health Effects Research develops and conducts a compre- 
hensive research program on the health effects of air pollution to provide intelli- 
gence upon which air quality criteria and standards can be based for the protection 
of human health and well-being. Its 150 man staff consists of 84 professionals, 
46 technicians, and 20 clerical personnel. 

The Division of Economic Effects Research develops and conducts a compre- 
hensive research program on the effects of air pollution on vegetation, livestock, 
materials and structures; and on other socio-economic aspects of the problem 
in order to develop intelligence upon which criteria and standards may be based. 
It-s 50 man staff consists of 31 professionals, 13 technicians and 6 clerical personnel. 

The Division of Air Quality and Emission Data develops and maintains national 
programs for the surveillance of air quality, the collection, storage, and evaluation 
of air quality data, and the inventory of air pollutant emissions and the methods 
utilized for their control, and provides leadership and coordination, as necessary, 
for state and local surveillance activities. Its 91 man staff consists of 48 profes- 
sionals, 27 technicians and 16 clerical personnel. 

Mr. ROGERS. Could jyou give it to us generally? 
Dr. MiDDLBTON. Within the bureau there are some 300 people. 

The bulk of these people are concerned directly with the development 
of information relatea to development of criteria. 

In addition, we have a Division of Economic Effects Research, 
which also contributes to criteria development. Criteria reflect not 
simply the effects of pollutants on man's health but upon his welfare, 
as well. 

So, with the Division of Economic Effects Research, the Division 
of Health Effects Research, plus the special Office of Criteria and 
Standards within the Bureau, the Director of Criteria and Standards 
is equipped to develop these documents, see that they are properly 
compilea and suitably analyzed. 

In this area, I should like to point out tliat, in order to get the best 
talent we can, we not only rely on suggestions from the I\ ational Air 
Quality Criteria Advisory Committee, but we get recommendations 
from a number of consultants and also ask that, under contract, 
people develop certain pieces of literature for us to be used in devel- 
oping the final documents. 

As for our budget in this area, last year, in the air quality criteria 
development activity, alone, we spent three-quarters of a million 
dollars, in the economic and health effects research areas, we spent a 
little over S3.2 million out of our budget specifically oriented towards 
getting on with the task as rapidly and sensibly and most responsibly 
as possible. 

Mr. ROGERS. Did you say three-quarters of a million for your air? 
Dr. MiDDLETON. $724,000, to be precise. 
Mr. ROGERS. For Air Quality, and $3.2 million for Economic EflFects? 
Dr. MiDDLETON. Economic and health effects research, which con- 

tributes to the development of air quality criteria and thus relates to 
the subject I have been discussing with you. 

Mr. ROGERS. Health Research, too? 
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Dr. MiDDLETON. Yes, sir. And within this there is also the matter of 
compiling and evaluating emissions and air quality data, which obvi- 
ously have to be a part of the air quality criteria documents. This in- 
volves another group of people in the same bureau, with a budget of 
$2.39 million. 

Dr. STEINFELD. Before we leave this, may I add something, Mr. 
Rogers? 

On the last page of the statement which I made—I am sure the 
members of the subcommittee know about it but for the record—we 
have not waited for the publication of this document but have set 
standards for the control of exhaust emissions of carbon monoxide. 
With the current sandards, there would be a 74-percent reduction 
from the 1963 model year, in terms of exhaust emissions of carbon 
monoxide. So we are not waiting to set standards, but the actual publi- 
cation of the criteria document is, as you heard, not yet accomplished. 

Mr. ROGERS. Why is this when you can set standards? I don't 
understand if you can establish standards why you can't establish the 
criteria. 

Dr. MiDDLETON. Mr. Rogers, transportation sources account for 
55 percent of the Nation's air pollution, on a tons per year basis, and 
most of that comes from motor vehicles. We have gotten to the point 
where we can reduce emissions from the motor vehicle, and by bringing 
about these reductions through the standards we have set, in about 
1970 we would expect to have, as Dr. Steinfeld indicated earlier, 
reduced these emissions to about 1953 levels. After 1970, there would 
be an upswing. 

It is toward preventing the upswing that we are working. We are 
looking for ways of no longer relying solely on the current technical 
feasibility of controlling motor vehicle pollution. We want to have 
standards set for air quality by the States so that they can say, "This 
is the goal we must have. These are the standards we are going to 
reach," and then emissions for the motor vehicles that are required 
can be set in tune with not only what is technically feasible but also 
what is necessary for the protection of health and welfare. 

The emissions standards we now have arc a good beginning for 
what is technically feasible. But they are not adequate for protection 
of i)ublic health. That is why the air quality criteria system is now 
being invoked, Mr. Rogers, to be sure that the States set air quality 
standards so that they bring together not only what is going on with 
the motor vehicle but also begin to work on the stationary sources 
of hydrocarbons and carbon monoxide. Thus, we can have a much 
stronger impact on getting the air quality we require. 

Publication of the carbon monoxide criteria document will trigger 
State action to do something about the stationary sources that con- 
tribute additionally to the motor vehicle pollution problem. 

Mr. ROGERS. Yes, but the motor vehic-le is the major contributor on 
those particular emissions, is it not, so I wonder if it is wise to keep 
waiting so long? Shouldn't we move and improve it as we go? I think 
we are having a tendency to be hesitant to put out these quality 
criteria and I think we need to do that. 

I notice an article in the paper today. The National Academj' of 
Sciences—perhaps you read it too—is verj' concerned with this problem. 
They indicate that carbon monoxide levels above 10 parts per million 
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are creating real problems, and I notice, too, Dr. Steinfeld, that they 
also say it is a health hazard not only for emphysema and so forth, but 
for the heart. 

Dr. STEINFELD. Yes, sir. 
Mr. ROGERS. I notice you didn't mention that in your statement. 
Dr. STEINFELD. Carbon monoxide has a very high affinity for hemo- 

globin, much liigher than oxygen. 
Mr. ROGERS. And brain damage and so forth? 
Dr. STEINFELD. Well, it is the same as not being able to breathe 

ox-ygen, yes. 
Mr. ROGERS. And so I am not sure that we are putting the proper 

emphasis on vehicle emissions. Now, let me ask you this: There have 
been designated about 20 regions that are operating? 

Dr. STEINFELD. Air quality control regions, yes. 
Mr. ROGERS. And you have 37 to come. Now, when will they be 

in existence?   • 
Dr. STEINFELD. They are expected by the end of next summer. 
Mr. ROGERS. Not until then? What is holding that up? 
Dr. STEINFELD. I think, again, that Dr. Middleton can explain the 

details. 
Dr. MIDDLETON. Notliing is holding it up. The people are behind 

it, and what may seem to you to be holding it up is the desirability of 
having public participation and of having clear understanding on the 
part of the cities and counties and States of what is needed by way of 
a boundary. This interaction at the various governmental levels must 
take place, and before boundaries arc set there must be the public 
hearing process. Getting the involvement of the official agencies and 
the public and trying to have the regions be meaningful in the sense 
of using the best political, social, and legislative levels, and having 
public hearings and consultations, this simply takes time. 

Mr. ROGERS. HOW long does it take to set up one of these regions? 
Dr. MIDDLETON. The first took much longer than the last. The 

fact that we can get the 57 finished by the end of next summer, while 
we have 20 now, I think suggests that the time requirement is getting 
smaller and smaller. 

Mr. ROGERS. Give me a typical case. 
Dr. MIDDLETON. The biggest peice of the time is probably about a 

2-nionth study to get together all the demographic data, the meteoro- 
logical data, and emission source inventories, so that we have an 
understanding of the regional scope of air pollution in each area. 

This is followed by publication and distribution of a report out- 
lining the proposed boundaries, contact with the local air pollution 
control agencies and with city, county, and State governments, and a 
formal consultation with them, as required by the Clean Air Act. 
Naturally, it is necessary to allow all the interested parties time to 
examine our report before the meeting is convened and a sufficient 
period after the meeting has been convened to submit comments for 
the record. Then, there can be a decision on the part of the Secretaiy 
as to his satisfaction with what has taken place and the designation is 
made. 

Mr. ROGERS. So what? Six months? 
Dr. MIDDLETON. NO, it does not take six months now. It takes 

more like three to four. 
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Mr. ROGERS. In three to foiir months you would establish it? 
Dr. MiDDLETON. And I would hope this would bo becoming smaller 

and smaller as we get the interest of local and State go\'ernments and 
their <lirec't participation. 

Now that the Governors have taken an interest in seeing that there 
are air quality control regions, and in your own State, the Governor 
has indicated his desire to have an additional air quality control region, 
this then allows the local governments, the counties, the State, to 
come to a realization of what they want and they will hasten the 
whole process. 

Mr. ROGERS. DO you have to wait until the Governor requests it? 
Dr. MiDDLETON. No, we do not. 
Mr. ROGERS. As a matt«r or practice, do you? 
Dr. MiDDLETON. We have identified, as Dr. Steinfield said to you, 

57 areas involving all 50 States, in which regions will be designated. 
We are now offering the States the opportunity of having additional 
ones, as they may wish them, so we can hasten the process. 

Mr. ROGERS. HOW many have your people determined we really 
need in the country? 

Dr. MiDDLETON. The actual number of people I would have to 
provide for the record. 

Mr. ROGERS. NO; I say how many Air Quality Regions have been 
determined by your people to be needed in the country to cover the 
jiopidation? 

Dr. MiDDLETON. The first 57 regions will cover about 52 percent 
of the population. We think that 300 to 325 regions will cover more 
than 90 percent of the urban population but less than 20 percent of 
the Nation's land area. 

Mr. ROGERS. Well, now, what is holding us up on getting those 
processed, the rest of them? 

Dr. MiDDLETON. I don't think anything is  
Mr. ROGER.S. All you have to do, isn't it, is designate that this will 

be a region? 
Dr. MiDDLETON. After we have completed the 57, the format we 

have been using, with satisfactory results, is such that perhaps by 
clianging it somewhat we can proceed with greater dispatch. 

Mr. ROGERS. HOW many people are actually involved in doing 
this, in conducting the hearings and tying in and working on estab- 
lishing your regions? 

Dr. MiDDLETON. I have an assistant commissioner who has this 
specific responsibility, Assistant Commissioner for Regional Activ- 
ities, Mr. Doyle Borchers, who has a staff in his office of seven people 
directly concerned with seeing that the development of the informa- 
tion is brought about. 

They do not develop or bring all the information together but, 
rather, do this through some contracts and by asking interested 
groups and governments in the areas affected if they would pro\ide 
the information. 

We also use many of the people in the Bureau of Criteria and 
Standards who have the air quality information available. We also 
use, within the Bureau of Engineering and Physical Sciences, the 
people in meteorology. 

Mr. ROGERS. Well, now, you say you use contracts? 

43-938—70—pt. 1 3 
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Dr. MiDDLETON. Where we can get demographic data by pur- 
chasing it, we do. 

Mr. ROGERS. HOW many  contracts  are  outstanding? 
Dr. MiDDLETON. We have one let at the present time. 
Mr. ROGERS. Only one? 
Dr. MiDDLETON. Yes. 
Mr. ROGERS. Well, wouldn't this help speed it up if you got 

more? 
Dr. MiDDLETON. If the nature of this contract and its productivity 

shows that this is a useful way to do the work, we shall e.xtend it. 
Mr. ROGERS. Let us have some details on that for the record, 

will you, who is doing it, the number of people involved, the cost of 
it, and the results from it? 

Dr. MiDDLETON. We will attempt to do that. 
(The following information was received for the record:) 

CoNTR.'^CTs   AWARDED   TO   OBTAIN   INFORMATION   FOR   DESIQN.\TION  OF  AIR 
QUALITY CONTROL REGIONS 

The National .\ir Pollution Control Administration has awarded two contracts 
for the purpose of obtaining information needed for designation of air qualitj' 
control regions: 

1. Contract No. CPA 70-11. For: A Study of Factors Relating to the Proposed 
Designation of Air Quality Control Regions. Contractor: Linton, Mields, and 
Coston, Inc., Washington, D.C. Contractor Personnel: 4.5. Estimated Cost: 
$184,000.00. 

Purpose of Contract: The contract is designed to provide to N.^PCA at least 
13 reports which will contain technical and professional evaluation of regions 
selected by NAPC.^, with special emphasis on local and State organization and 
capability. These reports will assist NAPCA in preparing for consultations 
required under the Clean Air .\ct and for subsequent policy recommendations 
to the Secretary. 

Time Period: One year 
2. Contract No. CPA 70-2. For: Diffusion Model Studies to Assist Region 

Designations. Contractor: TRW Systems Group, Washington, D.C. Contractor 
Personnel: 1.2."). Estimated Cost: $6.3,400.00. 

Purpose of Contract: The contractor receives from NAPCA information on 
emissions, meteorology, and other factors necessary to estimate air quality levels 
in areas being considered for designation as air quality control regions. The 
information is entered in a computer programmed to perform mathematical 
diffusion modeling. Air quality level calculations are made for sulfur oxides, 
carbon monoxide, and suspended particulates on an annual, summer, and winter 
basis. Results are provided on maps showing contour lines of equal pollutant 
concentrations. During FY 1970, approximately 20 different urban areas will be 
evaluated under the contract. 

Time Period: One year 

Mr. ROGERS. I have many more questions but I will not proceed 
and further delay. 

Thank you, ^lr. Chairman. 
Mr. JARMAN. Dr. Carter. 
Mr. CARTER. Thank you, Mr. Chairman. 
I notice you state that 20 regions are already formed. I was happy 

to see that Louis\alle, Kentucky and Indiana were in one of those 
regions. Of course, I have been familiarized with that. Dr. I. W. 
Tucker of the University of Louisville has been quite active in develop- 
ing this area. 

I understand that he did a great deal of the work toward this. 
However, the region hasn't really been organized and definitive. 

Work has not been done in these areas as yet. Is that true? 
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Dr. STEINFELD. Can we find it in here? 
Dr. MiDDLETON. You can identify the areas and the States in- 

volved but I think Dr. Carter may be speaking to what is the activity 
at that point. 

Mr. CARTER. What I meant to say was, are these 20 areas proceeding 
now to abate the polhition in their areas? 

Dr. MiDDLETON. If I may respond, Dr. Carter, the designation of 
an air quality control region is the signal for the State to establish air 
quality standards consistent with the air quality criteria issued by the 
Department of Health, Education, and Welfare and to develop plans 
for implementation of the standards, under the Clean Air Act. It is not 
until 15 months after the designation of a region and/or publication of 
criteria that there is an obligation to have an action program. 

However, as I think you know, in your area there are already air 
pollution control programs that do have an activity. 

Mr. CARTER. Yes. 
Dr. MiDDLETON. So you have various levels of implementation at 

this time. 
Mr. CARTER. Well, let us say there have been very low levels of 

implementation as of yet although there has been some activity. 
Certainly we are an.xious to see this get xmdenvay because we do con- 
sider it vital to the health of our country. 

I think it is a pity that, so far as I know, nature has no way of ridding 
our air of carbon monoxide as it does have carbon dioxide. 

It is true that nature does do that, is it not? 
Dr. STEINFELD. As for carbon dioxide, it certainly does. 
Mr. CARTER. I am also cognizant of the fact that respiratory dis- 

eases are caused by inhalation of these different substances. 
Our distinguished colleague from Florida mentioned carbon mon- 

oxide pollution in the cities. I believe that it has been stated that 10 
parts per million was the borderline. Above 10 parts per million would 
not be acceptable, is that true? 

Dr. STEINFELD. You mean in terms of our air quality criteria? 
Mr. CARTER. Yes, our quality criteria or in terms of keeping the 

concentration low enough so as to not adversely affect the health of 
the people. 

Dr. STEINFELD. I think we will have a great deal of detailed infor- 
mation, Dr. Carter, in the document that will be published in 
February. 

Mr. CARTER. It is rather interesting that in Chicago the air showed 
12 parts per million of carbon mono.\ide. That does seem to be quite 
small at that. 

Of course, we know further that air pollution does contribute to 
various respiratory diseases, as has been stated. In fact, I believe out     / 
at the National Institutes of Health you have produced lung cancer by 
inhalation of hydrocarbons, have you not, in experimental animals? / 

Dr. STEINFELD. I think there have been studies using both hyd'^ 4icS 
carbons and viral agents, but, as is true in many of these *^'       ^^ s: 
wasn't reproduced by another group attempting to df>'• ^*^^     * 

Mr. CARTER. You did produce lung cancer. *^^ S"^   -^ 
hydrocarbons, did you not? ^^     ^ 

Dr. STEINFELD. The study with ® •5'     •5' 
combination of viral agents and hyd -^^    ^ 

^ ^ 

L 
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Mr. CARTER. And what was the percentage of i)roduction of lung 
cancer in that case? 

Dr. VSTEIMFELD. I would have to supply it for the record. 
Mr. CARTER. I believe it was almost 100 percent, quite a large 

percent. 
Dr. STEINFELD. Could very well be. 
Mr. CARTER. Strangely enough. What was the other agent that 

didn't produce this, if you would state that, please, sir. 
Dr. STEINFELD. The other? 
Mr. CARTER. That was used. 
Dr. STEINFELD. It was an influenza virus, I believe in one series of 

experiments, but when the studies were reproduced it didn't come 
out the same way. 

I would like to supjily all the data for the record, because I don't 
remember the details. 

(The following information was received for the record.) 

CABCINOOENIC HYDHOCARBONS 

Kotin and Falk' produced an incroa.sed incidence of pulmonary tumors in 
mice by expo.siire to an atoniosphpre of ozonized gasoline. Kotin, el at.' produced 
similar tumors in tumor-resi.'^tant mice by the .same method. Wi.sely, el o/.' siic- 
ce.ssfully |)roducod malignant tumors of mice bj' a regimen employing infection 
with three .successive viruses and concurrent exposure to ozonized gasoline. They 
suggest that the tumors resulted from interaction of the virus infection and 
chemical carcinogens contained in the auto .smog. A later attempt by Falk ' to 
reproduce this result was not successful. It must be pointed out however that all 
conditions of the first experiment were not dupUcated, for instance, only one 
virus infection was employed and virus defined mice were used in the second 
experiment. 

Findings of great importance to the public health aspect of air pollution have 
recently come to light, namely, the addition of scemingh- inert particulates to 
hydrocarbon carcinogens resulting in the regular production of malignant tumors 
of the lung. Pylev' produced lung cancer in rats by the intratracheal injection of 
DMBA incorporated witli carbon particles. .Saffiotti, el a/."' " regularly produced 
tumors in hamsters mimicking those occurring in human beings by injecting a 
mixture of benzo(a)pyrene and hematite dust. Both of the latter substances are 
common constituents of polluted air. Findings suggest that the carcinogenic 
potential of polluted air is not solely derived from specific hydrocarbon carcino- 
gens, but through complex interaction of the carcinogens with other pollutant 
material. It should be pointed out that experiments by Laskin* indicate that 
the irritant air pollutant gas, sulfur dioxide, also potentiates the action of 
benzo{a)pyrene with the productioti of lung tumors in rats. 

It would thus appear that airborne harcinogens in interaction with other 
agents, i.e., viruses, particles, and irritant gases are capable of inducing lung 
cancer in animals similar in type to those seen in man. There is a positive asso- 
ciation between lung cancer in man and urban residence distinct from the effect 
of tobacco smoke. Carcinogens and materials capable of potentiating their efifects 

-I occur in greater abimdance in these areas. 
While there is insufficient proof to positively incriminate polluted air as a 

producer of lung cancer, there is a strong suspicion that pollutants arc playing 
a part in the production of this disease. These points can be clarified only by 
additional research. 
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Mr. CARTER. YOU state that experimental animals have been, 
exposed to another air pollutant which did not produce lung cancer. 
Specifically, what was the substance? 

Dr. STEINFELD. I would have to supply all of that material for 
the record. 

Mr. C.\RTER. Was it cigarette smoke, tobacco smoke? 
Dr. STEINFELD. AS I remember these were Paul Kotin's experiments 

some years ago. 
Mr. CARTER. 1 believe tobacco smoke was tlie one which did not 

produce the cancer. 
Further, on air pollution, the hydrocarbons in the air particularly 

are dangerous, as sulfur oxides. Not too long ago I talked with Dr. 
Rogan, who is Medical Director of the Coal Board in England, and he 
stated that pollution was a factor in causation of black limg disease, 
one of the final stages of it, tlie nuissive progressive infiltration, also 
inhalation of other pollutants produced a final stage of black lung 
disease. 

According to the record, you have standards now or criteria devel- 
oped for two substances. I believe carbon monoxide is one. What 
standard have you developed for sulfur oxide? 

Dr. STEINFELD. 1 think Dr. Middleton can answer this better than I. 
Dr. MIDDLETON. The criteria document speaks to the amounts 

and length of time that are associated with a jjarticular effect. One 
finds different effects at different doses, and when Dr. Steinfeld said 
the States will establish air quality standards consistent with tiie 
criteria, he was sajang that the States must establish standards 
that, as a mininuun, would be ])revent adverse health effects on man. 
What is actually happening is more than that; standards arc being 
established not only to protect the health of man, but also to preserve 
the quality of the environment. This trend reflects the public interest 
in seeing to it that air ([luility is not just barely sufficient to eiiable 
man to survive but good enough to allow him to enjoy his cnvinm- 
nient. 

Mr. CARTER. What is this level? How many parts per million 
would be acceptable of sidfur oxides? 

Dr. MIDDLETON. Jn the resum^ of the criteria document, we state 
what the minimum effect levels are, and this page could be i)re- 
sented for the record. 
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(The following information was received for the record:) 

RfisuMi OF AIR QUALITT CRITERIA FOR SULFUR OXIDES 

In addition to health considerations, the economic and aesthetic benefits to be 
obtained from low ambient concentrations of sulfur oxides as related to visibility, 
soiling, corrosion, and other effects should be considered by organizations respon- 
sible for promulgating ambient air qiiality standards. Under the conditions pre- 
vailing in areas where the studies were conducted, adverse health effects were 
noted when 24-hour average levels of sulfur dioxide exceeded 300 /ig/m' (0.11 
ppm) for 3 to 4 da\'s. .\dverse health effects were also noted when the annual 
mean level of sulfur dioxide exceeded 115 ^g/m' (0.04 ppm). Visibility reduction 
to about 'y miles was observed at 2S.5 /«g/m* (0.10 ppm); adverse effects on materials 
were observed at an annual mean of 345 ;ig/m' (0.12 ppm); and adverse effects on 
vegation were observed at an annual mean of 85 >ig/m' (0.03 ppm). It is reasonable 
and prudent to conclude that, when promulgating ambient air quality standards, 
consideration should be given to requirements for margins of safety which w-ould 
take into account long-term effects on health, vegetation, and materials occurring 
below the above levels. 

Mr. CvRTER. YoM don't have the parts per million of that? 
Dr. MiDDLETOX.  Yos, wo do. 
Mr. CARTER. Wliat would it bp? 
Dr. MiDDLETov. Tliey should not exceed 0.11 parts per million (300 

microsrranis [lor ruliic metor) for 24 hours one percent of the time. 
This would menu that an annual average should not be in excess of 
0.04 |ipm (115 inicrogranis per cubic meter). This is one set of num- 
bers, for instance, that appeai-s in the sulfur oxides criteria document. 

Mr. CARTER. And particulate matter. Of course, I suppose you 
mean the dust in the area. What standards have been set for this? 

Dr. MiDDLETON". The criteria, which are again. Dr. Carter, state- 
ments of effects noted, whereas standards have to be numbers that 
prevent those effects from haiipening. the particulate criteria docu- 
ment states, and again the resume could be supplied for the record, 
that a level of 80 micrograms per cubic meter has an impact, an 
advei"se effect. 

(The following information was receiv^ed for the record:) 

R£SUM6 OF AIR QUAUTT CRITERIA FOR PARTICULATE MATTER 

In addition to health considerations, the economic and aesthetic benefits to be 
ob'ained from low ambient concentrations of particulate matter as related to 
visibility, soiling, corrosion, and other effects should be considered bv organizations 

responsible for promulgating ambient air quality standards. Under the con- 
ditions prevailing in areas where the studies were conducted, adverse health effects 
•were noted when the annual mean level of particulate matter exceeded 80 Mg/m'. 
Visibility reductions to about 5 miles was observed at 150 Mg/m', and adverse 
effects on materials were observed at an annual mean exceeding 60 iug/m'. It 
is reasonable and prudent to conclude that, when pronuilgating ambient air 
quality standards, consideration should be given to requirements for margins of 
safety which would take into account long-term effects on health and materiaLs 
occurring below the above levels. 

Mr. CARTER. Eighty micrograms per cubic meter. A microgram is 
what part of a gram? What part of a miiigram? 

Dr. MinDLETON. Thousandth. 
Mr. CARTER. A thousandth of a milligram? 
Dr. MiDDLETON. I should point out here that whereas these seem 

to be small numbeis. please remember that we are dealing with the 
total suspended particidate matter. One of the steps we shall have to 
be taking Ls to be concerned not merely witli the total amount of 
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suspended matter but also with the size distribution and what the 
the relative impact of those particle sizes is upon personal health. As 
the first step, however, the figure of 80 micrograms per cubic meter is 
a measure of the suspended particulate matter that has an adverse 
effect. 

Mr. CARTER. And translated that would be SOOths of a milligram 
per cubic meter, I believe. Is that right? 

Dr. MiDDLETON. Right. 
Mr. CARTER. That is getting it down real well, I should think, if 

that can be approached. Inotice that you state that we are pennitting 
some foreign automobiles to come into this covmtry which are not 
equipped as ours are at the present time. 

Is that true? 
Dr. STEINFELD. I think the law allows an individual who buys a 

car, if it is for his own use and he doesn't bring it in for resale to bring 
it into the country. Under the current law, this is permitted. 

Mr. CARTER. I should like to see this law amended. I notice also 
that you state that when you check the prototypes of our manufac- 
turers here they measiu'e up very well but when you consider the cars 
indiscriminately, we might say, that prototype level is not maintained 
by our manufacturers. 

Is that true? 
Dr. STEINFELD. I think what is happening is that the average 

American doesn't care take of his car the way the manufacturer takes 
care of his prototype models, in tuning it, and changing oil, and so 
forth, but the deterioration factor for the models which we have 
checked for carbon monoxide and hydrocarbons is much greater for 
the average car than for the prototype models. 

Mr. CARTER. In your paper you state that is a result of mass pro- 
duction. You didn't state it just that way now. You said that was 
the result of mass production and not of the way in which it has been 
used. At least you didn't mention that. 

Dr. STEINFELD. I think all of these factors enter into what happens. 
It would be much better if the models held up just as well as the 
prototypes do. 

Mr. CARTER. Certainly I think you have made an excellent presen- 
tation and I for one want to cooperate with you towards abatement of 
our air pollution and again with better solid waste disposal methods 
throughout our country, too, Mr. Johnson. 

Mr. JOHNSON. Thank you, sir. 
Mr. CARTER. Thank you. Mr. Chairman. 
Mr. JARMAN. Mr. Preyer. 
Mr. PREYER. Thank you, Mr. Chairman. 
Dr. Steinfeld, I would like to just follow up on Dr. Carter's question 

about why mass-produced vehicles lose their effectiveness as far as 
pollution control systems is concerned. 

I am not sure I understood your answer. Is the reason a technical 
reason? Is it the wilfullness or neglect of the automobile manu- 
facturers? Or is it something that the individual does in tuning his car? 

Dr. STEINFELD. It probably is a combination of all of these. There 
may be a quality control problem, in that the jirototypes are carefully 
built and certainly carefully maintained. In addition to this problem, 
which could be solved by the manufactuers, I think what we do with 
the cars that are already on the road is another matter. 
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Many of iis—I guess I should volunteer this—ilo not follo\\" the 
outlines the manufacturers suggest in terms of all of the things that 
should be done. 

Mr. PREYER. In other words, what I as an individual driver do to 
the car does affect the pollution control system of the car? 

Dr. STEINFELD. It would be my understanding, yes. 
Mr. PREYER. What do I do tliiit affects it? 
Dr. STEINFELD. I think j'ou are out of my field, and I am not sure. 

Can you answer. Dr. Middlcton? 
Dr. MiDDLETON'. It has been clearly shown that a weU maintained 

car, and let us not worry about what "well maintained" is—let us 
take it as the niaiutenance which manufacturer of the car says should 
be done—will keep in better tune, better operation, aud, therefore, 
one would expect the standard to be more easily met. 

But the average driver, may I say that both of us are members of 
the av(>rage driver gi'ou]), clientele, rarely follows the manufacturer's 
pricise directions for maintenance of the motor vehicle, and it, perhaps, 
should be considered here that the quality control in ])roduction of 
the systems for air pollution control and abatement should be de- 
signed to accommodate wliat the average jierson iloes by \\ay of 
maintaining his car rather tluui imposing some more extensive mainte- 
nance program. 

So it is both quality control by the manufacturer and in-use handling 
on the part of the owner. 

Mr. PREYER. Well, if I maintained my car exactly up to specifica- 
tions would you have some rough guess as to what percentage of 
them would still have impaired air ])ollution control systems? In 
other words, wluit degree of the damage is being done by quality 
control or failure to have adequate quality control by the manufacturer? 

Dr. MinuLETON. This could be done only after we kuow what the 
quality of the car was upon leaving the ]u-oduction line and the dealer's 
.sho]), what that car looked like at that time, not its prototype. That 
would take care of the quality control sj^stem. We take the same cars 
and then see what the diffei'cnce was in maintenance. 

We do not have such data available and we do not now test prodiu^- 
tion line cars. I am saying that I cannot be responsive to your question 
because we do not have that infonnation. 

Mr. CARTER. Will the gentleman yield on that? 
Mr. PREYER. Yes. 
Mr. C.\RTER. Certainly I think that is a mistake just to take the 

prototyjje cars from the industry. I think you should have the oppor- 
tunity to check any car on the production line. 

Tiumk you for yieldmg. 
Mr. PREYER. ts that one of your suggestions for meeting this 

problem? 
Dr. STEINFELD. This is something we have under serious considera- 

tion and have discussed in fairly great detail. 
Mr. PREYER. Let me just ask one other question that Dr. Carter 

touched on. The second modification of the Clean Air Act which you 
mentioned dealt with the imj)ortation of foreign motor vehicles tluit 
don't comply with tlie standards. 

I wonder what effect the pressure of publicity might have on forcing 
these cars to comply? 
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Do we know the names of these cars that arc non-complying vehicles 
aiKJ, if so, is anything conficlential about it that you shouldn't let the 
public know about? 

Dr. STEINFELD. WC know some of these. It costs more to produce 
a car that meets the American regulations than it does in many of 
the foreign countries and some j)e()ple who arc overseas may not buy 
cars made to the American specifications. 

Mr. PKEYER. Are these cars that are bought overseas that are 
brought back? 

Dr. STEINFELD. Yes. 
Mr. PKEYER. SO it is not just that some Volkswagen manufacturer, 

say, doesn't comply on any of his cars? 
Dr. STEIXFELD. Well, there may be dealers or groups who try to 

get around the law because these are less expensive cars but I think 
the law was designed to permit the individual who was overseas, 
whether he be a serviceman or living overseas for a while, to bring 
his own car back into the country as long as it was not brought in 
for resale. 

However, there are a fair number of these, and the question is 
wliether we should try to do something about this. 

Mr. PREYEH. 1 see. 
So you can get at that problem regulating what happens to these 

cars fhat are bought overseas that don't comply with American 
standards? 

Dr. STEIXFELD. Yes. It seems to me we could insist that all cars 
meet the American standards. 

Mr. PREYEK. Thank you. Dr. Steinfeld. 
Dr. STEIXFELD. Thank you, Mr. Preyer. 
Mr. JARM.\N. Mr. Skubitz? 
Mr. SKUBITZ. Mr. Chairman, I would like to reserve my time for 

the moment. 
Mr. JARMAX. Mr. Hastings. 
Mr. HASTINGS. One question, Dr. Steinfeld. From my experience 

in the Clean Water Act, and particularly in the case of my State of 
origin, I have observed that the States that are the most progi-essive 
in trying to meet the standards that are established are the ones who 
find themselves somewhat at odds with the industries located within 
the boundaries of their State, understandably so, of course. 

Is there any way really that we can api)roach this problem so that 
it doesn't become a situation where the State tiies to meet the respon- 
sibility and finds that in fact it stands in danger of having industries 
move from many of their areas to other States that aren't quite as 
insistent or don't move quite as quickly towards meeting these 
standards? 

Dr. STEINFELD. The implication there, if I read your question right, 
is that if all States had the same relative standards in terms of water 
pollution and air pollution there would be no economic advantage 
for a manufacturing industry to leave one State, which hai)i)ened to 
be progressive in this area, and go to another which was not. 

This is clearly a problem. On the other hand, it might lead industry 
to move to places that were not heavily populated and perhai)s we 
would have a bettor distribution of industry. 
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Mr. JOHNSON. I might add, Mr. Hastings, that is one of the reasons 
we are moving to designate 57 air quality control regions in which 
all 50 States would be represented. 

Secondly, the Clean Air Act says that we must protect and enhance 
the quality of the air, which, in effect, espouses a no-degradation 
policy, and we would hope that the States, recognizing this, would 
not permit other industries to come into their States and deteriorate 
what is already good qxiality air. 

Mr. HASTINGS. I understand the objectives of the legislation 
but I think the same objectives were apparent and inherent in the 
Clean Water Act and yet from personal experience I have seen 
where many of them successfully—I won't say who specifically— 
say that "If you insist on caiTying through with the provisions of 
your State," which are very strict and I think in the public interest, 
"then we will have to take a step to perhaps move our operation to 
some State that isn't quite as strict," or, say, as enthusiastic. 

I know it is a practical problem. 
Mr. JOHNSON. I believe there are safeguards built into the act to 

help protect against this. The act calls for an implementation plan 
and the implementation plan has to say exactly how they are going 
to maintain the quality of the air and this implementation plan must 
be approved by the Secretary of HEW. 

We are on guard against this kind of movement so that we can 
make sure that as new industries come in they do not come in at the 
expense of the quality of the air that does exist in those States. 

Mr. H.iSTiNGS. That is precisely what I was trying to get at and 
as long as you are aware and propose to continue to exercise j'our 
))rerogative I have no further questions. 

Dr. STEINFELD. I would just volunteer that we are preparing a 
report for the Congress on National Air Quality standards for sta- 
tionary sources of air pollution, which I think would get at the question 
you have raised. 

Mr. HASTINGS. Very good. Thank you. 
Mr. JARMAN. Dr. Steinfeld, let me for the record get a response 

as to the attitude of the Department toward information necessary to 
be provided on fuel additives under the Clean Air Act. 

Section 210 of the act provides for the registration of fuel additives. 
Do you believe that that section authorizes the Department to 

require that a person seeking to register an additive furnish informa- 
tion to the Department bej-ond that specified in the law to be fur- 
nished before the Department will register the additive? 

Dr. STEINFELD. This is an item that the General Counsel is cur- 
rently reviewing and is going to provide us with an interpretation, 
which we will submit for the record. 

Mr. JARMAN. There has been a good bit of concern expressed to us 
individmdly and to the committee over this question and, of course, 
the feeling on the part of industry that the information to be furnished 
to the Department should be consistent with what is set out in the law 
as required to be furnished. It would be helpful to us to have a state- 
ment of position on this. 

Dr. STEINFELD. We mil provide such a statement. 
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(The following infomiation was received for the record:; 

INTERPRETATION OF SKCTION 210 OP THK ('LI;AN AIR ACT 
RE   REOISTKATION   OF   FuKL   ADDIIIVKS 

Section 210 of the Clean Air Act authorizes the Secretary to require manufac- 
turers of fuels and fuel additives to submit information about the composition 
and "purpose in use" of fuel additives conttiinfd in designated fuels. Moreover, in 
the General Counsel's opinioh, this section also a\ithori7.fs the Secretary to r<c|uire 
such manufacturers to submit any information which they may have developed 
or collected as to the composition of motor vehicle exhaust resultinj; from use of 
.s\ich additives or as to the health effects thereof. However, the General Counsel 
has concluded that it is doubtful that Section 210 authorizes the Secretary to 
require such manufacturers to conduct research or to gather any data as to the 
composition of exhatist or the health effects thereof, if such data was not in the 
]jossession of the manufactiirers. 

Mr. JARMAX. Mr. Rogers. 
Mr. ROGERS. Tiuiuk yon, Mr. Chairiuaii. I wiiiit to see about your 

views ou fuiuling. I realize the budget has not been made up but 1 
would like to know the thinking of the Departtuent and I realize this 
this may not be what will come otit or reeonimended. 

Do you see the problem is such that we siiould increase funding 
dramatically or not? 

Dr. STEINKELU. Well, words are hard to define. I would say that we 
agree with you and with the committee on tlie imijortance and on the 
urgency of the ijroblcm and on the fact tiiat we must train more people 
and we must move faster, but in doing this we want to be sure that we 
marshal all of the available evidence. 

Mr. ROGERS. I understand that. What I am trying to get at is 
this: Are the figures in the bill, the funding in the bill, sufficient to 
allow the Departtnent to move a.s it should or is it insufficient? 

Dr. STEINFELD. In my interpretation, it would be sufficient for us 
to move ahead aggressively, even more aggressiveh' than we have. 
Because there is a tuning up period in any new program it takes longer 
to get started and less time as you move along. 

NIr. ROGERS. Are there any major changes that should be brought 
about in the legislation? 

Dr. STEINFELD. ^f ajor changes? 
Mr. ROGERS. Yes, sir. 
Dr. STEINFELD. I don't see any major ones, Mr. Rogers. 
Mr. ROGERS. What ba.sic changes do yoti think should be made 

in the law? 
Dr. STEIXFELD. We are going to submit a series of these. We 

have discussed some of the problems, and you know them well as 
we do. I think we are going to submit these in the very near future. 

Mr. ROGERS. Well, what are some, for instance? What is j'our 
thinking on some? 

Dr. STEIXFELD. I have discu.ssed a cou])le of the problems here— 
the imported automobiles, the fact that emissions standards  

Mr. ROGERS. Should apply to them as well. 
Dr. STEIXFELD (continuing). Should a])ply to them and should 

apply to production models as well as prototyi)es. The whole area of 
fuels is one we have not discussed, but certainly, in terms of botii 
mobile and stationary sources of air pollution, the fuel that goes into 
the vehicle or the power plant is important, and we have not addressed 
ourselves to this in the law. 
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Mr. ROGERS. DO you think some changes would be recommended 
in tliat? 

Dr. STEIXFELD. It miglit bo. I think these are other areas. I have 
just been identifying the problem areas that we have to look at. 

Mr. ROGERS. I would think you would have to look at all of those 
and I would have hoped that your recommendations would be ready 
for this committee to consider and I think if you can get them to us 
quickly this would be helpful. 

Now, let me ask you this: How many States have asked for Federal 
assistance in planning for standards? 

Dr. STEINFELD. None. 
Mr. ROGERS. None? 
Dr. MIDDLETON. If I may, Mr. Rogers, just to be sure I am respond- 

ing to the right question, you mean section 106, the interstate planning 
gi-ant ]5ro vision in the Clean Air Act? There has been none. 

Mr. ROGERS. What about within the State? 
Dr. MIDDLETON. We are not authorized to provide plaiming grants, 

j>er ,se, for intrastate air quality control regions. The legislation is 
limited solely to interstate areas. 

Let me extend this comment just a bit. Air pollution control 
agencies can and do use their air pollution control program grant 
funds to aid in the planning of their orgamzational activities. 

Mr. ROGERS. Yes. 
Dr. MIDDLETON. I undei'stood your question to be directed toward 

interstate planning in the air quality control regions. 
In that case there has been none. 
Mr. ROGERS. Are there anj'^ ])ioblenis that are interstate in nature? 
Dr. MIDDLETON. Yes, sir, a significant number of our first 57 are 

interstate air quality control I'egions where, usually, the most serious 
problems e.vist. 

Mr. ROGERS. But they have asked for no help in that? 
Dr. MIDDLETON. There has been no request under section 106 

for funds to assist in planning in these areas. 
Mr. JOHNSON. That doesn't mean that the States are not doing 

jjlanning and are not using Federal funds to assist them in this area 
of activity. 

Mr. ROGERS. I think we ought to have a rundown of this. Why 
would they use other funds to do this? 

Mr. JOHNSON. Because we do support the States as they go about 
planning and conducting their air jiollution control activities to the 
extent that we help them set up the mechanism for doing it. You, 
in effect, use, through an interstate kind of regional activity, many 
of the same peo[)le, and they control these through the understand- 
ings that tbey reach as to how these operations will be carried on. 

Mr. ROGERS. I would like a rundown on that, on what is being 
done. How many States have been offered assistance by your 
Department? 

Dr. STEINFELD. I believe all of them. There is a table which is 
upside down, the next to the last page of my statement (Fig. 4, 
p. 15.). 
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Mr. CARTER. Which shows the amount of Federal participation, 
doesn't it, ami the State participation? 

Dr. STEINFELD. Yes. 
Mr. ROGERS. Yes, but it is not specific as to States, I don't believe. 

It just shows the non-Federal and Federal contribution. 
Dr. STEINFELD. We will supply  the details for the record. 
(The following information was received for the record:) 
The following list shows the cumulative totals of air pollution control program 

grant funds made available to State, local, and regional air pollution control 
agencies from the time (Fiscal 1965) that such grants were authorized and funds 
appropriated. The list also shows the amount of each current grant. In many 
instances, local agencies which had been receiving grant funds separately have 
merged to form interjurisdictional programs; footnotes indicate where funds now 
are provided to the agencies resulting from such mergers. This list shows only 
the amounts of Federal funds awarded; it does not reflect expenditures of State 
and local funds. 

AIR POLLUTION CONTROL PROGRAM GRANTS AWARDED: FISCAL YEARS 1965-70 (FEDERAL FUNDS) 

State and agency 
Cumulative 

funding 
Current 
funding 

Alabama: 
Jefferson County  J315,2U                  0) 
Huntsville  60,776          JM,642 
Alabama State  85,000                  0) 
Mobile County  55,962                  0) 

Total  516,949           14,642 
Alaska: Tri-Borough Air 

Resources  120,825           53.528 

Arizona: 
Maricopa County  482,144           79,500 
Pima County..-  179,915            52.500 
ArizonaSlate -  444,600          181,978 

Total                    1,106,659         313,978 
Arkansas: Arkansas State  224,574           48,934 

California: 
Los Angeles County  2,019,889 
San Bernardino County  229,710 
Bay Area APCD   790,099 
Monterey County  90,174 
California State  1,509,768 
Monterey and Santa Cruz 

County   94.106 
Ventura County  122,525 
Humboldt County  104,034 
Orange County  88,000 
Riverside County  144,000 
Sacramento  44,954 
San Diego  63,762 

Totil  5,485.543      2,062,330 

Colorado: 
City and county of Denver... 877,507 
Tri-County Health Depart- 

ment  H1'2S 
Colorado State  360,032 
Jefferson County  67,880 
Pueblo City-County  110,795 
Boulder City-County  22,848 
Colorado Springs — 21,209 
Weld County  23,643 
Mesa County  33.136  

Total  1,828,433          517,009 

630,302 

209,300 

793,641 

48,352 
69,215 
52,035 
50,000 

144,000 
31,723 
63,762 

218,700 

65,280 
128,972 

0 
28,450 
7,866 

38,528 
17,319 
11,894 

State and agency 
Cumulative 

funding 

Connecticut: 
Connecticut State  666,322 
Bridgeport  106,625 
Middletown  26,805 
Fairfield  68,640 
Stratford  70,489 
Nev» Haven  187,793 
Stamlord  117,813 
Greenwich  52.812 
Norwalk  100.925 
Milford  40,778 
New Britain Health De- 

partment  12,323 
Meriden Health Department.. 54,808 

Total    1,501.143 

Delaware: Delaware State  674,420 
District of Columbia: Distfkt 

of Columbia  321,344 
Florida: 

Oade County  913,392 
Palm Beach County  234,636 
Manatee County  87,354 
Hillsborough County  216,728 
Florida Stale  246,571 

Total    1.698.681 

Georgia: 
Georgia State  454.770 
Fulton County  359.468 
Macon-Bibb County  67,675 
Chatham County  54.722 

Total  

Hawaii: Hawaii Stale  
Idaho: Idaho State  

Illinois: 
Chicago, III  
Cook County  
Illinois State  

Total  

Current 
funding 

199,794 
40,000 

5,170 
10,557 
46.000 
39.695 
11.200 
20,000 
17,278 

20.000 

409,694 

248,670 

213,382 

188,227 
58,063 

0) 
47,238 

134.493 

428.021 

181,484 
111,150 
10,553 
13,189 

936,635 316,379 

73.042 
111,270 46 2*^ 

. 4,261,300 1,105,05O 
469,218 
446,388 286,000 

. 5.176,906 1,391.050 

See lootnotas at end of table, p. 38. 
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AIR POLLUTION CONTROL PROGRAM GRANTS AWARDED: FISCAL YEARS 1965-70 (FEDERAL FUNDS>-Contiiiued 

State and atsncy 
Cumulative 

funding 
Current 
lunding 

296.877 68.309 
138.264 58.264 

.  435.141 126.546 

948.266 220.370 
21.000 (1) 
179.992 95.955 

. 1.149.258 316,325 

397.068 
90.000 

120.000 
18.000 

Indiana: 
IndianaState  86.540 86,540 
EastChicago  122.320 22.620 
Gary           93.870 55,073 
Evansville  55.842 12,400 
Indianapolis  273.171 103,100 
Michigan City  25.600 3,200 
Hammond   133,000 30,000 
Vigo County  79,840 (') 
South Bend  49,035 27,400 
Lake County  46.150 21,100 

Total  965.368 36T433 

Iowa: 
Cedar Rapids - 54,064 (') 
DesMoines  85.431 32.931 
Linn County  48.580 24.290 
Black Hawk County  58,695 58.695 

Total  246.770 115.916 

Kansas: 
Kansas Cily-Wyandotte 

County  
Kansas State  

Total  

Kentucky: 
Kentucky Slate  
Jefferson County  
Louisville County  

Total  

Louisiana: Louisiana State 
Maine: Maine State  

Maryland: 
Prince Georges County  155,570 89,993 
Montgomery County  260.000 140.000 
Maryland Slate  702.326 702,326 
Anne Arundel County  79.076 79.076 
Baltimore County  175.440 175.440 
Allegany County  18.811 18.811 
Baltimore City...  267,456 267,456 
Frederick County  9,305 9,305 

Total  1,667,984 1,482,407 

Massachusetts: 
Worcester   133,407 21,500 
Boston metropolitan area.... 550,730 156,000 
Springfield metropolitan area. 207,000 63,000 
Fitchburg   35,803 10,000 
MassachuselUSUto  277,230 165,500 

Total  1,204,170 416,000 

Michigan: 
Muskegon County  76.743 9.696 
Wayne County  2,662,252 1,107,795 
Wyandolte  31,525 (s) 
Detroit  422,418 («) 
Michigan State  552,266 174,544 
Grand Rapids  38,068 19,034 
Cityof Flint-  50,252 25,126 

ToUl  3,833,524 1,336,195 

Minnesota: 
St. Paul          296,103 65,864 
Minneapolis  ... 223,928 54,000 
Minnesota State   ... 405,574 200.000 
St. Louis County - 87,178 28,545 
Olmslead County  87,178 17,786 
SI. Cloud...  20,508 20,508 

Total  1.068.863 386.703 

State and agency 
Cumulative 

funding 
Current 
funding 

284.138 127,889 

93,017 30,000 

.  193,204 
193,680 
19,508 

44,652 
92,698 
19 508 

406,392 156 858 

113,680 32,000 

Mississippi: 
Meridian         18,200 (') 
Mississippi State         64,179 44,000 

Total         82,379 44,000 

Missouri: 
SI. Louis County..  985,167 218,883 
SL Louis     573,563 219,972 
MissouriSlate  488,956 165,232 
GreeneCounty  108.900 17,046 
Kansas City  300,250 93,704 
Independence  39,493 17,533 

Total    2,496,329 732,370 

Montana: 
MontanaSlate  196,907 64,622 
Missoula City-County  51,306 27,342 
Great Falls City-County  12,525 12.525 
Billings  23,400 23.400 

Total  

Nebraska: Lincoln-Lancaster 
County .,... 

Nevada: 
Rena-Sparks-Washoe County 
Clark County District  
Nevada Stale  

Total  
Now Hampshire: New 

Hampshire Stale  

New Jersey: 
New Jersey State  2,800,876 
East Orange  18,960 
West Orange (suburban 

Essex)  149,679 
Elizabeth, N.J  98,518 

Total  

New Mexico: 
New Mexico Stale  
Albuquerque, H. Mei. 

Total  

New York: 
NewRochelle   230,090 
Erie County  920,118 
Broome County  50,143 
Outchess County   50,520 
Chemung County  12,376 
Nassau County  587,850 
Scheneclady.  12,135 
Albany County  21,200 
Mount Vernon  16,508 
Yonkers  34,312 
Columbia County  ll.%9 
Niagara  296.879 
New York City  2,274.173 
New York State  1,586.308 
Westchester County  89.765 
Rensselaer County  13,755 
Suffolk County Department 

mentofHealth  197,227 
Ulster County Department of 

Health..  26,310 
Onondaga County Deparl- 

menlofHealth  264,313 
Rockland County Health 

Department  57,041 
Monroe County Health De- 

partment  130,000 

Total    6,882,992      2.194,432 

850,000 

58,869 
37,938 

3,068,027 946,807 

131,776 
233,683 

30.000 
47,786 

365,459 77,786 

210,5M 
(') (p 

155,«« 
(«) 
(«) 
(«) 

69,260 
814,000 
676,172 
33,485 

0) 
65,764 

63,210 

37,041 

70,000 

See footnotes at end of table, p. 38, 
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Cumulative 
State and aiency funding 

Current 
funding 

North Carolina: 
Guilford County  105,669           15. IM 
Durham County  79,260            16.217 
Buncombe County  222,641            54,750 
Rowan County  54.368            13.932 
New Hanover  37.572                  P) 
Gaslon County  84,078           16.200 
Mecklenburg  305.074          108,690 
Craven County  71,071                  (') 
Cleveland County  101,739          33,180 
State of North Carolina  293.000          109,000 
Catawba-Lincoln County  71,542           35,771 
Forsyth County  112,224           56,112 

Total   1,538,238         459,036 

North Dakota: North Dakota 
State  60,000           15,000 

Ohio: 
Lorain  105,716            17,770 
Akron  462,865           67,000 
Totado  285,624          72,591 
Cliveland  548,574         221.904 
Canton  181.430          39.998 
Stoubenville  70,000           13,000 
Portsmouth  65,710           16,718 
Cincinnati  87,660          36.100 
Cityof Ironton  45.162           15.054 
Montgomery County-Dayton.. 255.575          90.000 
OhioSUte  200.000         100.000 
Lake County  60,000          30,000 

Total  

Oklahoma: 
Oklahoma State  
Oklahoma City-County. 
Tulsa City-County  

Total  

Oregon: 
Portland  176,218                  0 
OregonState  279,507         105,494 
LaneCounty.  140,106           77,283 
Mid-Willamette Valley  251,804          102,404 
Portland Regional Air 

Pollution  210,000 
Columbia-Willamette  544,500         272. 

Total  1,566,135 

Pennsylvania: 
Pennsylvania State  1,603,194 
Lower Macungie  1,560 
Philadelphia  1.644.981 
Allegheny Coun^  1.182,686 
York  64,500 
Lohigh Valley  56,550 

Total  4,553,471      1,600.637 

Rhode Island: 
Providence  14,106 
Rhode Island State  381,187 

Total  395,293          114,239 

. 2.369,316 720,135 

86,000 52,112 
46,158 
156,984 

C') 
38,157 

289,142 90,269 

,2^ 

557,431 

669,222 
("•> 

597.143 
309.672 

12,000 
12,600 

,23r 114,239 

State and agency 
Cumulative 

funding 
Current 
funding 

(•=) 
218.074 
90.000 
86.613 
30,000 

77.985 

South Carolina: 
Spartanbufg  45.383             8.350 
South Carolina State  300,670         115.664 
Charleston County  136.401            60.000 
Greenville County  31.978           31,978 
Columbia  8.365             8.365 

Total. ,  522.797          224.357 

South Dakota  0               (i^) 

Tennessee: 
Chattanooga  45,799 
Tennessee State   301.325 
Nashville-Davidson County. . 172,829 
Memphis-Shelby County  192,653 
KnoxCounty  67.500 
Chattanooga-Hamilton 
County  77.985 

Total  858,091          502,672 

Texas: 
TexasSbte   968,786 
Dallas    286,510 
Lubbock City-County  67,566 
Houston...    786.021 
San Antonio  327.461 
Galveston County  209.402 
El Paso City-County  67.156 
Laredo.Webb County  64.082 
Fort Worth  139.215 
Jefferson County  53,829 
Pasadena  23,000 
Corpus Christi-Nueces 

County  38,100 

Total.  3,031,128      1,136,065 
Utah: Utah State  393,634         123,240 
Vermont: Vermont State  42,512           21,256 

Virginia: 
Roanoke  1,823 
Roanoke County  56,241 
Hopewell  14.262 
Richmond  65.598 
Virginia State  169.400 
Fairfax County  121,379 
Alexandria  46,890 

Total  475,593          226,656 

Washington: 
Seattle-King County  182,016               (u) 
Clark County  50,418                 (<) 
PugetSound  1,546,110          548.100 
Thurston County..  27,778                 (w) 
Northwest APC Authority.... 197,769           69.999 
Southwest APC Authority.... 176.749           76.214 
Spokane County  55,739           23.103 
Yakima County  52,575           25,755 
Olympic  152,226           69,111 
Washington SUte.  340.000          340.000 

Total  2.791.382       1,162.384 

329.714 
79.250 
16,344 

287.916 
111,557 
78,000 
33,532 
24,000 
60,823 
53,829 
23.000 

38,100 

(») 
15,099 

25, MO 
69.500 
70.167 
46.890 

See footnotes at end of table, p. 38. 
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State and agency 
Cumulative 

funding 
Current 
funding State and agency 

Cumulative 
funding 

Current 
funding 

West Virginia: 
Wheeling  
West Virginia State  

36.430 
681,284 

13,392 
124.572 

Wyoming: Wyoming State  
Guam       
Puerto Rico; Puerto Rico  
Virgin Islands: Virgin Islands. 

40,535 
0 

.       375,853 
56,048 

16,000 

144./^ 
30.000 

Total  717.714 137.964 
. 64,685,881 22.386 220 

Wisconsin: 
79,400 

50. OM 
4.800 

Wisconsin State             101,085 
Beloil  11,600 

Total  ...       192,085 54,800 . 

• Program did not meet requirements lor Federal assistance. 
• Agency did not apply for assistance. 
' Program combined with Monterey and Santa Cruz County. 
< Application is being reviewed. 
^ Program combined with Linn County. 
• Program combined with Wayne County. 
' Program combined with West Orange. 
'State agency is funding this program. 
' Program combined with Columbia-Willamette. 
" Program combined with Lehigh Valley. 
n State agency took over the functions of this program. 
Instate does not tiave an air pollution control program. 
'•' Program combined with Hamilton County. 
" Program combined with Roanoke County. 
" Program combined with Puget Sound. 
» Program combined with Olympic. 

Mr. ROGERS. I would like to liave that. I would like for the record, 
too, what State agency is re.sponsible for implementing the act. Do we 
have a State agency in every State now to impltiinent the act? 

Dr. MiDDLETON. Mr. Rogers, each Governor has been asked to 
designate the responsible person in his State so far as his obligations 
to the Secretary of HEW for compliance with the Clean Air Act are 
concerned. 

We do have that and do work through those people. 
Mr. ROGERS. Have thej' done this in all States? 
Dr. MiDDLETON. Each of the States that has an air quality control 

region or has an air i)ollution control program grant must have a de- 
signee, and wo have a list of the Governors' designees who have re- 
sponsibility for air pt)llution control matters. 

If your question relates to another ^loint, namely, is there a single 
State person who is going to be responsible for the abatement and con- 
trol of air nollution in each air quality control region, this has not been 
designated in all States because that point in the mechanism has not 
been reached. But it will be necessary, as States adopt their standards 
and implementation nlans, to spell out who will be responsible for the 
actual abatement ana control activity. 

That comes largely with the development of the imi)lementation 
plans and their submittal for ajiproval by the Secretary'. 

At that time, we will know who is specifically responsible, Mr. 
Rogers. 
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Mr. ROGERS. HOW many States have that setiij) now? In how many 
States do we know who is responsible for air pollution control in the 
State? 

Dr. MiDDLETOX. I can supply for the record a list of the States that 
have statewide air pollution control activities and the persons involved. 

I can recite a number of them right now. 
(The following mformation was received for the record:) 

ST.\TE AIU POLLUTION CONTROL OFFICIALS 

.^LABAMA 

Dr. Ira L. Myers, State Health Officer, Department of Public Health, State 
Office Building, Montgomery, Alabama 

Dr. Donald K. Freedman, Director, Division of Health, Department of Health 
and Welfare, Pouch H, Juneau, Alaska 

Dr. Louis C. Kassoth, Commissioner of Health, Arizona State Department of 
Health, 4019 N. 33d Avenue, Phoenix, Arizona 

ARKANSAS 

Mr. S. Ladd Davies, Director, Arkansas Pollution Control Commission, 1100 
Harrington Avenue,   Little Rock, Arkansas 

CALIFORNIA 

Mr. John A. Maga, Executive Officer, California Air Resources Board, 1400 10th 
Street, Sacramento, California 

COLOB.UJO 

Dr. Roy W. Clecrc, Director of Public Health, Department of Public Health, 
4210 E. 11th Avenue, Denver, Colorado 

CONNECTICUT 

Dr. Franklin M. Foote, Commissioner of Health, Connecticut State Department 
of Health, 79 Elm Street, Hartford, Connecticut 

DELAW.\RE 

Mr. Austin N. Heller, Executive Director, Delaware Water and Air Resources 
Commission, P.O. Box 916, Dover, Delaware 

DISTRICT  OF  COLUMBIA 

Dr. Raymond L. Standard, Director of Public Health, District of Columbia 
Department of Public Health, 1875 Connecticut Avenue, N.W., Washington, 
D.C. 

FLORIDA 

Mr. Vincent D. Patton, Director, Florida Air and Water Pollution Control Com- 
mission, Suite 400, 315 S. Calhoun Street, Tallahasssee, Florida 

Dr. John H. Venable, Director, Georgia Department of Public Health, 47 Trinity 
Avenue, S.W., Atlanta, Georgia 

HAWAII 

Dr. Walter B. Quisenberry, Director of Health, Department of Health, P. O. Box 
3378, Honolulu, Hawaii . 

43-933—70—pt. 1- 
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IDAHO 

Dr. T. O. Carver, Administrator of Health, Idaho Department of Health, 512 
W. State, Boise, Idaho 

ILLINOIS 

Dr. Franklin O. Yoder, Director of Public Health, Illinois Department of Health, 
Springfield, Illinois 

INDIANA 

Dr. A. C. Offutt, Chairman, Indiana Air Pollution Control Board,  1330 W. 
Michigan Street, Indianapolis, Indiana 

Dr. Arnold M. Reeve, Commissioner of Public Health, Iowa State Department of 
Health, Lucas State Office Building, Des Moines, Iowa 

Mr.  Howard Seiger,  Executive Secretary,  Kansas  Air Quality   Conservation 
Commission, State Office Building, Topeka, Kansas 

KENT0CKY 

Mr. Ralph C. Pickard, Executive Secretary, Kentucky Air Pollution Control 
Commission, 275 E. Main Street, Frankfort, Kentucky 

LOUISIANA 

Dr. Andrew Hedmeg, Chairman, Louisiana Air Control Commission, P. O. Box 
60630, New Orleans, Louisiana 

MAINE 

Dr. Dean Fisher, Commissioner, Department of Health and Welfare, Augusta, 
Maine 

MARYLAND 

Dr. Edward Davens, Commissioner of Health, Maryland State Department of 
Health, 2305 N. Charles, Baltimore, Maryland 

MASSACHUSETTS 

Dr. Alfred L. Frechette, Commissioner of Public Health, Massachusetts Depart- 
ment of Public Health, 600 Washington Street, Boston, Massachusetts 

MICHIGAN 

Dr. Maurice R. Reizen, Director of Public Health, Michigan Department of 
Public Health, 3500 N. Logan, Lansing, Michigan 

MINNESOTA 

Mr. John P. Badalich, Executive Director, Minnesota Pollution Control Agency, 
Health Building, University of Minnesota Campus, Minneapolis, Minnesota. 

MISSISSIPPI 

Mr. Robert S. Wright, Executive Secretary, Mississippi Air and Water Pollution 
Control Commission, 416 N. State Street, Jackson, Mississippi 

MISSOURI 

Mr. James H. Bogle, Chairman, Missouri Air Conservation Commission, 112 W. 
High Street, Jefferson City, Missouri 

MONTANA 

Dr. John S. Anderson, Executive Officer, State Department of Health, Cogswell 
Building, Helena, Montana 
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NEBRASKA 

Director, State Department of Health, Lincoln, Nebraska 

NEVADA 

Dr. Robert L. Brown, Acting Director, Division of Health, Department of Health, 
Welfare and Rehabilitation, 790 Sutto Street, Reno, Nevada 

NEW HAMPSHIRE 

Mr. Forrest H. Buniford, Director, New Hampshire Air Pollution Control Agency, 
61 S. Spring Street, Concord, New Hampshire 

NEW JERSEY 

Dr. James R. Cowan, Commissioner of Health, New Jersev State Department of 
Health  P.O. Box 1540, Trenton, New Jersey 

NEW   MEXICO 

James G. Jasper, Executive Director, Health and Social Services, Department, 
P.E.R.A. Building, Room 518, P. O. Box 2348, Santa Fee, New Nexico 

NEW   TORK 

Dr. HoUis S. Ingraham, Commissioner of Health, New York State Department 
of Health, 41 State Street, Albany, New York 

NORTH   CAROLINA 

Mr. George E. Pickett, Director,   Department  of  Water and  Air  Resources, 
Box 9392, Raliegh, North Carolina 

NORTH DAKOTA 

Dr. James R. Amos, State Health Officer, North Dakota State Department of 
Health, State Capitol, Bismarck, North Dakota 

OHIO 

Dr. E. W. Arnold, Director of Health, Ohio Department of Health, 450 E. Town 
Street, Columbus, Ohio 

OKLAHOMA 

Dr. A. B. Colyar, Commissioner of Health, Oklahoma State Department of 
Health, 3400 N. Eastern Avenue, Oklahoma City, Oklahoma 

OREGON 

Dr. Edward Press, State Health Officer, Oregon State Board of Health, 1400 S. W. 
Fifth Avenue, Portland, Oregon 

PENNSYLVANIA 

Mr. Thomas W.  Georges, Secretary of Health, Pennsylvania Department of 
Health, P. 0. 90, Harrisburg, Pennsylvania 

PUERTO   RICO 

Dr. Ernesto Colon Yordan, Secretary of Health, Department of Health, Stop 19, 
Santurce, Puero Rico 

RHODE   ISLAND 

Dr. Joseph E. Cannon, Director, Department of Health, Rhode Island State 
Department of Health, State Office Building, Providence, Rhode Island 

BOI^TH CAROLINA 

Mr. W. T. Linton, Executive Director, South Carolina Pollution Control Au- 
thority, J. Marion Sims Building, Columbia, South Carolina 
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SOUTH DAKOTA 

Mr. Clell Elwood, Director, State Planning Agency, Pierre, South Dakota 

TENNESSEE 

Dr. Eugene W. Fowinkle, Commissioner of Public Health, Tennessee Department 
of Public Health, 727 Cordell Hull Building, Nashville, Tennessee 

TEXAS 

Mr. Charles R. Barden, Executive Secretary, Texas Air Control Board, Austin, 
Texas 

UTAH 

Dr. Paul R. Ensign, Acting Director, Utah State Division of Health, 44 Medical 
Drive, Salt Lake City, Utah 

VERMONT • 

Dr.  Robert  B. Aiken, Health Commissioner, Vermont State Department of 
Health, P.O. Box 607, 32 Spaulding Street, Barre, Vermont 

VIBGIN ISLANDS 

Dr. Erie L. O'Neal, Commissioner of Health, Virgin Islands Health Department, 
Box 1442, Charlotte Amalie, St. Thomas, Virgin Islands 

Mr. Richard W. Arey, Executive Secretary, State Air Pollution Control Board, 
Room 902, Ninth Street Office Building, Richmond, Virginia 

WASHINGTON 

Dr. Wallace Lane, Chairman, Washington State Air Pollution Control Board, 
1510 Smith Tower, Seattle, Washington 

WEST VIRGINIA 

Mr. Herbert E. Jones, Jr., Chairman, West Virginia Air Pollution Control Com- 
mission, 4108 MacCorkle Avenue S. E., Charleston, West Virginia 

WISCONSIN 

Mr. L. D. Voigt, Secretary, Department of Natural Resources, P.O. Box 4.50 
Madison, Wisconsin 

WYOMING 

Dr. Lawrence J. Cohen, Director, Wyoming Department of Public Health, State 
Office Building, Cheyenne, Wyoming 

Mr. ROGERS. HOW many of the States would you tliink have done 
tliis? What would be your estimate, and I realize you will furnish the 
facts. 

Dr. MiDDLETON. I would rather give you a list for the record. 
Mr. ROGERS. I understand that and I will accept that but what is 

your estimate now of how many States have this? Would it be 10? 
Twelve? Twenty? 

Dr. MiDDLETON. I would say more likely a third do have State air 
pollution control designees and most of them are already listed in this 
Directory of Governmental Air Pollution Control Agencies. 

Mr. ROGERS. What you are telling me is the States are not doing 
very much. 
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Dr. MiDDLETON. I am tolling you the levels of air pollution control 
in this country are generally poor. There are some States that are 
outstanding in what they have clone and there are some States that 
are outstanding in not doing anything about it. 

Mr. ROGERS. 1 think we ought to know what the States are doing. 
It seems to me that maybe we are going to have to change this law to 
give some more authority and some more abilitj' to the Fed(^ral 
department to do something. 

We just can't kee[) waiting and waiting for some emphasis to be 
placed on these States where they are not doing it. 

Now, what is the Department's thinking on this? Surely you must 
have looked at tliis i^roblem. 

Dr. STEINFELD. Well, we share your concern. Number one, ideally, 
there would be this cooperation, that the States and the citizens of 
the States are as concerned as v,e are about the quality of aii' they 
breathe. 

Clearly, if within a reasonable ])eriod of time, and I don't know 
yet what a reasonable period is, if we could not achieve the goals 
we must, then we are going to have to seek other legislation and other 
authority. 

Mr. ROGERS. NOW, we started out with this new approach in 
what year? 1967? 

Dr. MiDDLETON. November 1967. 
Mr. ROGERS. And liere we don't even have State agencies respon- 

.sible in how many areas? 
Dr. MiDDLETON. No, that is not quite correct, Mr. Rogei"s. Maj'be 

I wasn't responding faithfull.y to the intention of your question. 
I believe every State but Soutli Dakota has a mechanism for a 

statewide air pollution control activity. 
The tlegree of control, speaking to Dr. Carter's questions to where 

is air pollution actually being controlled, this is variable across the 
countiy. 

What we are saying, and Dr. Steinfeld, I thought, had emphasized, 
is that the States are accepting their primary rasjionsibility. 

There are only two States that have failed to meet the very tight 
deadline on submitting their standards based on the criteria. 

I tliink that is a very significant step forwanl on the part of the 
States. 

Mr. ROGERS. Only two States have not met it? 
Dr. MiDDLETON. All of those that have aii' quality control regions 

and are obliged to respond—• 
Mr. ROGERS. Wliich is how many? 
Dr. MiDDLETON. I think the last count was 12 States had to have 

their standards in by early November. Only two have failed to comi)lv. 
Mr. ROGERS. YOU mean two out of 12 haven't even complied? 

Now, we have 50 States. You are telling me this is a great program 
because 12 have complied? 

Dr. MiDDLETON. I am telling you I think it is excellent that the 
States have sent in standards that seem to be as good as they are. 
They are saying that they are willing to have a i)rograni. The real 
payoff now is: what kind of an implementation plan will they have, to 
assure that they attain those standards? 
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Mr. ROGERS. What about the rest of the States that are not within 
tlie 12? 

Dr. MiDDLETON. The rest of the States, Mr. Rogers, as you can 
see from the appendix that Dr. Steinfeld gave you, will respond as 
their due date occurs. I am saying that the States are interested in 
responding to the standards-setting process and the publication of 
criteria. The designation of air quality control regions is the mechanism 
that is now bringing them forward in establishing standards and an 
implementation plan. 

I expect that all of the States that will have air quality control 
regions, and by the end of the summer this will be all 50 States, will, 
within 15 months of that time, whenever their particular number 
conies up, have standards adopted and an implementation plan. 

Mr. ROGERS. So you anticipate that 15 months from—well, it is 
>i.)>niit. 9 vftivrs, I gue.ss, is it? 

Dr. MiDDLETON. About two years from now. 
Mr. ROGERS. Every State will have an air pollution control 

mechanism. 
Dr. MiDDLETON. They will necessarily respond to the requirement 

that they provide standards for the pollutants on which criteria are 
published and an implementation plan which states their emission 
reduction strategy and the way in which they are going to get the 
standards attained, over what period of time. 

In the meantime, we will publish more criteria, an<l the States will 
continue with the standards development process, depending on the 
date on which they were designated for their air quality control 
region. So you have engaged at different times, different calendar 
dates, the States' activity across the country. 

Mr. ROGERS. IS this an adequate schedule, do you feel, to meet 
the problem? 

Dr. MiDDLETON. This is a schedule that we have developed with 
the manpower and resources that we have, and we think it LS a truly 
meaningful ajjproach in involving the public, in getting good standards 
and realistic implementation })lans. 

Mr. ROGERS. IS it sufficient? 
Dr. MiDDLETON. I think, until we can show that it has not worked, 

that this is a sufficient plan, and I have no reason to think that what 
the Clean Air Act provides as a format is going to fail. I think it is 
going to succeed 

Mr. ROGERS. You think this is the best approach to use, the way 
we are moving? 

Dr. MiDDLETON. I think that the establishment of standards based 
on air quality requirements, what you, I, and our society will tolerate, 
which will be protective of the health and welfare, is the best way to 
establish an air quality control program. 

To establish an air quality control program on another basis would 
mean, that if there are groups of related industries with uniform 
control levels, that the quality of air in that region would be different 
than if there were a different complex of industries. It is to this point 
that Dr. Steinfeld said the report on national emission standards 
will speak. 

But the concept in the Clean Air Act, which vour bill projjoses to 
extend, namely, that health and welfare should be factors in making 
decisions on air quality, I think is the correct way to go forward. 



45 

Mr. ROGERS. What 1 am saying is: is it correct to allow the setting 
of those standards to be done as it is? Is it too ponderous a way? 
What about enforcement, to see that thej' are complied with? Is this 
proposal provided for or should changes be made? 

Dr. MiDDLETOx. I, perhaps, share some of your misgivings on 
whether it will work unformly well everywhere, but so far there is no 
evidence to say that it will not. 

Mr. ROGERS. Well, there is no evidence to say that it will, either, 
is there? 

Dr. MiDDLETON. Yes, there is evidence to say that it will work 
well. 

Mr. ROGERS. Where? 
Dr. MiDDLETON. Based on the standards that have come in and 

the fact that  
Mr. ROGERS. In enforcement? 
Dr. MiDDLETON. The fact that there are implementation plans 

now being developed. There are workshops being held, one going on 
in North Carolina this week, another in Kansas City, Mo., in another 
week, and another one in San Francisco, Calif., where the ah" pollution 
control authorities are being brought together by the National Air 
Pollution Control Administration so they can understand how one 
builds an implementation plan that will be responsive to the standards 
adopted. 

Mr. ROGERS. Well, I am not talking about planning. There is no 
present well-conceived operating enforcement plan really in this 
country, is there, except perhaps where in California you may have 
it, and maybe some in New York. 

Dr. MiDDLETON. I was speakhig only about the Clean Air Act and 
your bill, not about the level of State actions that are going on in 
various places. There are several States that have meaningful air 
pollution control programs today. 

Mr. ROGERS. What are they? 
Dr. MiDDLETON. New Jersey. New York. Pennsylvania is begimiing 

to have one. California, while it seems to be in the forefront, is just 
now beginning to have a statewide program. Before that, it was 
strong in the counties. 

Mr. ROGERS. And this has not been brought about by the Clean 
Air Act or your activity? 

Dr. MiDDLETON. Those States that I enumerated had air ])ollution 
control acti\aties going on at the time the amendments were made to 
the Clean Air Act in 1967. 

Mr. ROGERS. Did they have standards? 
Dr. MiDDLETON. Some of them did. 
Mr. ROGERS. If they didn't how could they control things? You 

say they are controlled. 
What do you mean, "some of them"? 
Dr. MiDDLETON. They control various pollutants to various extents, 

differently in different places. 
The Clean Air Act provides a basis for being assured that wherever 

people are, thoy will be entitled to a quahty of air that protects them 
from adverse effects on health and welfare. 

Mr. ROGERS. I understand that, but I am saying: what are these 
States doing, if they have a standard, it is already established, even 
before the Clean Air Act was passed, in what areas? 
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Dr. MiDDLETON. With very few exceptions, there have been very 
few States that have been able to get the air quality down to the 
standards they have ado]ited. The thrust of the Clean Air Act and the 
implementation i)lan is to assure that they do. 

Mr. ROGERS. Well, this is what I am trying to get at. We are not 
doing it, and I don't want you to tell me that we are doing something 
if we are not doing it. 

You tell me the States reallv are not doing it, and this is what the 
Clean Air Act is supjjosed to do. 

Dr. MiDDLETON. Air. Rogers, I was trying to speak clearly and 
apparently I am not, and I am sorry. 

In the case of the implementation of the Clean Air Act and its 
most recent amendments, we have made a good beginning and every- 
thing looks right. We have not had the 15 months elapse in any one 
place to be sure that the imi)lementation system is actually going to 
work. We think that it will. 

On the other side, I was si)eaking to you about States, apart from 
the Clean Aii- Act, what their standards are and what their degree of 
achievement is. I am saying that is variable. 

I am also trying to say that the Clean Air Act provides a way for 
the States to have meaningful standards and implementations across 
the country, not just spotty, where a State may elect to do something 
about it. 

Mr. ROGERS. But only 12 States presently have it under the Clean 
Air Act. 

Dr. MiDDLETON. That is true. That is a matter of timing. If you 
will refer to the ajipendix, you can see the next set of States that will 
have to become involved. 

We have no indication that the States have failed to comply with 
the requirements of the Clean Air Act. Oidy two States have asked 
for  an  excei)tion  and  a delay- 

Mr. ROGERS. I   see   Los   Angeles   under   Status   of   Air  Quality 
Control Region hasn't even submitted its standards. Is that true? 

Dr. MiDDLETOK. They have asked the Secretary for a delay. 
Mr. ROGERS. What is California doing? Here I thought they were 

way ahead and now they are getting a delaj' in setting their standards. 
Dr. MiDDLETON. They are asking for a delay so they can take 

care of some technical details in the submission of their standards 
to the Secretary. 

Mr. ROGERS. If these standards have been set by States and 
other areas, why is it so difficult for us to set standards? 

Dr. MiDDLETON. I think the reason that the States are resjjonding 
as well  as they have, and the fact that the standards  

Mr. ROGERS. I don't agree with you "as well as they have." 
T don't think they are responding at all. 

Dr. MiDDLETON. I think that the public understanding that they 
want to be protected from the adverse effects of air pollution is 
driving the standards down in the States to levels that are better 
than could be achieved through some other mechanism. 

Public involvement in making public decisions, meaningful activity 
in a forum, which is the public hearing, is a good way to have a 
participatory democratic system in arriving at good standards. 

Mr. ROGERS. Yes, but when? 
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Dr. MiDDLETON'. Witliin 15 months of when they are obliged to, 
under the reqmrements of the Clean Air Act. 

Mr. RociERs. You are telling me then, in 15 months we will have 
an effective, enforceable program in those 12 States? 

Dr. MiDDLETOX. That is what I am tiying to tell you. 
Mr. ROGERS. YOU really believe that? 
Dr. MiDDLETON. I really believe that. If you wish to phrase it that 

ilirectly, I am obliged to sa}' that every evidence we have from the 
States so far involved is that they have every intention of doing what 
the Clean Air Act e.xpects them to do; but to say that they will at 
this time, Mr. Rogers, is something that I can only e.xpress confidence 
in. 

Mr. ROGERS. I understand. Now, you mean they will actually 
be^in enforcing air quality standards? 

Dr. MiDDLETON. When the Secretary finally ajiproves the standards 
and the implementation plan, that is the date zero for the beginning 
of the imi)lementation plan. They start to work, if tliey liave not 
already done so,  and many States have already done something. 

Mr. ROGERS. I am talking about enforcement now. 
Dr. MiDDLETON. Enforcement begins when the im])lementation 

jjlan is accepted. 
Mr. ROGERS. What does this require, enforcement, as far as fuel 

additives? 
Dr. MiDDLETON. In the case of fuel additives, this would be a 

Federal registration  program. 
Mr. ROGERS. Be what? 
Dr. MiDDLETON. This is a part of the Federal activity, not a jiart 

of the State activity. 
Mr. ROGERS. Then they won't be doing anything about fuel addi- 

tives, is that right? 
Dr. STEINFELD. Mr. Johnson \vants to add something. 
Mr. JOHNSON. Mr. Rogers, I think we are both saying a little bit 

of the same thing and both going a little bit divergent. 
Many States, even right now, are enforcing air quality control 

standards. There are those that they have developed on the basis of 
such criteria or such leeway as they want to make. New York Slate 
has air quality control standards. New Jersey has them. 

The difference is that, now, under the Clean Air Act we have a 
different basis for setting these, and some of these will be modified 
and some of them may be the same. 

We arc talking about point source emission standards. As they 
begin to analyze and see just what quality of air they will hnvc to 
have under the criteria, they may have to alter some of thct.c ))oint 
source emission standards so that they come about according to their 
analysis and evaluation with the qualitj' of air that the criteria call 
for. ' 

So Dr. Middlcton has been trying to say that we are not really 
starting from scratch, but that we arc bringing a little more imiform 
order out of the way in which we have been doing busint'ss. As we 
progress along this line, we arc going to have a stronger air quality 
enforcement agency in these 12 regions that have been designated, 
simply because thcA' will have decided, in terms of criteria that have 
been developed, wliat quality of air that they want, meeting the 
requirement of the F"ederal Government, the Secretary of HEW. 
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I think that this does give us a tool, an administrative process that 
we have never had before, and I don't think that we have had an 
opportunity yet to see whether it will or will not work, but we have 
every confidence, particularly with the cooperation and the coordina- 
tion that we have been getting so far, that we have a good tool to 
work with. 

Mr. ROGERS. Then you are telling mo the States can't do anything 
until you develop fuel additive standards, criteria? 

Mr. JoHN'sox. We have mixed fuel additives now and the overall 
question of air quality control regions and criteria. Right now, we 
have criteria for sulfur oxides and criteria for particulate matter. 
When we start talking about fuel additives, Ave are in another area 
of concern. 

Mr. ROGERS. Which you haven't decided yet. 
Mr. JOHNSON. Which is a Federal-level responsibility that has to 

fio with mobile sources of pollution, which at this point in time is still 
being considered from a  

Mr. ROGERS. Yes, you have not acted, so the States in that degree 
must wait until the Federal Government acts. 

Mr. JOHNSON. Ordinarih', the States have not handled the mobile 
pollution source, because the Clean Air Act reserves this authority 
and responsibility to the Federal Govenmient. 

Mr. C.\RTER. Mr. Chairman, if the distinguished gentleman will 
yield on that  

Mr. ROGERS. Yes. 
Mr. CARTER. I believe the fuel additive that we talk about mostly 

is tetraethyl lead, and I believe that at the present time you are 
working on a level or standani for that. 

Mr. JOHNSON. That is correct. 
Mr. CARTER. And that you will announce it sometime in the near 

future. 
Mr. JOHNSON. That is correct. I think we have a little difficulty in 

separating standards from criteria. 
Mr. CARTER. Yes. 
Mr. JOHNSON. And, basically, at the Federal level, we develop and 

promulgate criteria. Standard-setting is generally the responsibility 
of the State and local authorities. We are doing a study on lead in 
the environment, a great deal of which comes from the automobile, 
but there are many other sources of lead. 

One of the reasons why the Consumer Protection and Environ- 
mental Health SerAace was created was to make certain that we 
didn't have blinders on when dealing with a pollutant. We have lead 
in our water, we have lead in our food, we have lead in occupational 
exposures, and we get lead from automobiles, and so when we con- 
cern ourselves with lead, wo have to look at the totality of the impact 
that it has on the environment, and it will greatly influence the kind 
of position that we take with resjiect to the automobile. 

j\Ir. CARTER. So far as additives are concerned, that is a little bit 
different from what you mentioned. 

Mr. JOHNSON. That is right. 
Mr. CARTER. We might add that we have a lot of concern about 

lead in wallpaper, and paint, and so on. 
Mr. JOHNSON. That is correct. 
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Mr. ROGERS. What is the expertise of the States in their air con- 
trol program, the personnel involved? 

Mr. JOHNSON. I believe there are about 3,000 people involved, 
throughout the country, at the State and local levels. 

We think this, perhaps, is only about 25 percent of what we will 
need over the next 5 years. We are still considering this. We have 
good manpower training programs. We have need for a big spread, 
from technicians to Ph.D.'s, and we will be making a report to the 
Congress on manpower needs. 

Mr. ROGERS. Someone advised me in the State of Ohio it is re- 
ported they only have one person with proper expertise working on 
air pollution. Are you aware of that, Dr. Middleton? 

Dr. MIDDLETON. All too well aware of that. 
Mr. ROGERS. IS that generally true? 
Dr. MIDDLETON. Fortunately not. 
Mr. ROGERS. Where are the worst areas? 
Dr. MIDDLETON. The numbers of personnel varies, of course, 

depending on whether you are referring to a State agency or a local 
agency. 

In the State of Ohio, there is a low level of personnel participation. 
According to this publication for 1969, in Ohio there are a chief 
engineer and engineer-in-charge, Mr. Eagle and Mr. Wunderle, plus 
seven additional people. Since the State of Ohio will have more of 
the first 57 air quality control regions in it than any other Stale in 
the Nation, there will be difficult times unless there are more people 
involved in this activity. 

Mr. ROGERS. I think if you could give us a run-down on the capa- 
bility of the States, we would be interested in that. 

(For the information requested see p. 102.) 
Mr. ROGERS. Let me ask you this, Dr. Steinfeld. 
You say auto prototyj)es may prove out, but then from the produc- 

tion line of the automobile you find this doesn't necessarily hold up. 
Dr. STEINFELD. We don't have the actual production models tested. 

In a program initiated and still conducted with our support, Cali- 
fornia has tested privately owned cars. Projections based on these tests 
indicate that the rate of emission of hydrocarbons is approximately 15 
percent higher than that of the prototypes at 50,000 miles and carbon 
monoxide 20 to 25 percent. 

Mr. ROGERS. Let me ask you this. When you get the prototype, you 
issue a certificate of acceptability, is it? Would that be correct? 

Dr. MIDDLETON. Certificate of compliance. 
Mr. ROGERS. Of compliance. 
Do you ever revoke those certificates of compliance? 
Dr. STEINFELD. Have we? 
Mr. ROGERS. When vou find out it has not held up in the produc- 

tion? 
Dr. STEINFELD. IS the question, "Have we ever revoked one?" or 

"Would we consider revoking?" 
Mr. ROGERS. Have you ever revoked one? 
Dr. STEINFELD. The answer is "no, we have not." 
Mr. ROGERS. Do }'ou have such authority? 
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Dr. MiDDLETON. The question of revokino; may not be pertinent, 
because it is wliether or not one issues a certificate, since this concerns 
new vehicles. 

Mr. ROGERS. Yes, but you are issuing it on a prototype. You issue 
it—and this is the question I am asking—then they jjroduce. Yon 
don't clipck production, but suppose you did check it and you found 
it didn't meet the standard that they said they Avere maintaining on 
your prototype. 

Would you in that instance revoke their certificate of comi)liance? 
Dr. STEINFELD. You have hit an area that we see as needing not 

onl\^ study but some action, and I think with the appropriate action, 
we will have that authority and \\ilt do so. 

Mr. ROGERS. DO you have at present authority to do that? 
Dr. STEINFELD. I don't know that we do. This is another matter 

we have to take up with the General Counsel. 
Mr. ROGERS. The committee wants to know some of these, and 

we expe(;t j^ou to come here and let us know. I realize you have a lot 
of decisions to make and we want to work with you and try to be 
helpful. But we can't get answers always jiostponed. We need to know. 

We are going to start writing the law and I wish you would check 
with your general counsel over lunch, because I understand from the 
Chairman we are going to reconv^ene; and let's get some answers to 
these things. The committee needs them. 

I want to know that, and if j^ou have the authority to do it an<l 
\shat authority you need, if yovi do need authority, to actually get 
from the production line cars for testing. 

Do you need additional authority from the law or do you have 
present authority? 

Dr. STEINFELD. Well, this is one of the proposals we have under 
consideration. 

Mr. ROGERS. NO, I am asking: Does the present law give you 
authority? I know you may not have clone it j-et. 

Dr. STEINFELD. I will check with the General Counsel as soon as 
we break. 

Mr. ROGERS. All right. We should like to know ti)at. 
Those two ])ohits 1 would personally like to know. 
Also, any suggestions in funding. 
What about research? Are you still doing your budget of about 

3.4 percent on the automobile emission problem, or has there been 
any change there? 

Dr. STEINFELD. We are reviewing the budget in terms of the 
automobile emission problem. My i)ei"sonal feeling is that the iloUars 
e.xjjended and the effort in that direction are going to increase iu the 
next year, not only through the Federal initiative but in private 
industry, as well. 

We see this as an area that must be emi)hasized, and it needs 
greater attention. 

Mr. ROGERS. Because we went into this in June of this year hi 
the extension of section 104. 

Dr. MIDDLETON. Extension of section 104? 
Mr. ROGERS. Yes. That was done earlier. We pa.ssed that to give 

you all the authority. Yet, on a 60 percent rate, we only spend $3.2 
million for research. 
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Dr. STEINFELD. That is not right. 
Mr. ROGERS. It isn't riglit and we have to have a change, but we 

keep talking about it and I don't see any reflection of a change yet. I 
hope you will let us know about that. 

Dr. STEINFELD. It wall come. 
Mr. ROGERS. I notice a report saying that 11 Chicagoans, nine of 

them infants, died of trachoal bronchitis in a 7-day jjcriod after 
sulfur dioxide pollution in the city rose to critical levels from November 
14 to November 20 of this year. Evidently sulfur dioxide pollutants 
in Chicago rose above 25 parts a million. 

Do Chicago and Illinois have a great State program of air pollution 
control, Dr. Middleton? 

Dr. ^lIDDLETO^•. The State of Illinois has submitted standards 
that are most gratifyuig. The city of Chicago has had an air pollution 
control activity for some years. It is well-conceived, well-])lanned, and 
they are at that difficult point that you keep enunciating so well and 
I am so pleased to hear, of really getting down to the guts of the 
Lssuc—are they going to turn something off or not at a cntical time? 
This is what Chicago is faced with today. The plan that is conceived 
to deal with such situations is very often a voluntary compliance plan. 

In this event, it may not have worked as well as it should, so the 
implementation plan that has to come in from Illinois will have to 
have provisions for action to be undertaken at various established 
levels, and if the National Air Pollution Control Administration finds 
that aijpropriate action is not taken, then we will see that the appro- 
priate action is taken, both under the emergency provisions oi sec- 
tion lOS(k) of the Clean Air Act or section 108(c), which relates to 
development of the implementation of the plan. 

So we do have a mechanism by which the Clean Air Act, as 
amended, can be invoked in the State of Illinois. 

Mr. ROGERS. But presently it is on a voluntary basis. 
Dr. MIDDLETON. Presently it is within the plan established by the 

city of Chicago, which, at various levels, asks for certain actions to 
take place. 

Mr. ROGERS. Is this generally true in the 12 States where you have 
your plan, a voluntary action plan? 

Dr. MIDDLETON. Every State that submits an implementation 
plan must have a plan for action to deal ^\dth emergency situations. 
In some States, they now have such an action plan. '^The State of 
New York, for instance, has. The State of New Jersey has an episode 
plan whereby certain things must take place. 

Other States do not. 
Mr. ROGER.S. It is a compulsory plan? 
Dr. MIDDLETON. NO. 
Mr. RoGER.s. Well, now, that doesn't get the answer I want. 
I want to know if it is compulsory or voluntary. There is a great 

deal of difference. 
Dr. MIDDLETON. I am saying that under the Clean Air Act, the 

implementation plan must include such a plan of action. 
\Ir. ROGERS. That is not quite my question. I am saying: Do they 

have now a compulsory plan? 
Dr. MIDDLETON. In some places, they may. In some places, they do. 
Mr. ROGERS. They may. Do they?—is my question. 
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Could you let us know this afternoon those that do and those that 
don't, of the 12 States that you say have their plan? 

In other words, I think we don't want to get into so many mechanics 
here that we are not getting to the problem. If we need to do something 
on this antl bring some compulsory provisions, we may have to do it 
and I don't want to get in the position of saying, "Well, yes, and we 
may, and we are going to do it," but then I find out that we are not 
doing it. 

We need to move. 
Dr. MiDDLETON. Mr. Rogers, the fact that the Nation's air pollu- 

tion problem is as bad as it is substantiates your point that there has 
not been much air pollution control. What we are trying to do with 
the Clean Air Act is see that there is. 

Mr. ROGERS. That is why we are holding these hearings, to find 
out why we are not, and what we ought to do on this side to help you 
do the job. 

So I need to get from you, and this committee needs to get from 
you, what really needs to bo done. We are not trying to be critical of 
you. I think you are doing a good job with what facilities you have. 
I don't think you have enough, and we are trying to be helpful, but 
you must tell us not what someone is going to do or paint a rosy 
picture. 

I want you to give us the rough picture, so we wiU know how to 
help you the best we can in this legislation. 

Thank you very much, Mr. Chairman. 
Mr. JARMAN. Let the Chair announce that the committee is request- 

ing the continuance of healings at two o'clock this afternoon, even 
though the House is in session, so the subcommittee \vill stand in 
recess until two o'clock. 

Mr. CARTER. Mr. Chairman, just one point. 
Dr. Steinfeld, how long have you been Acting Surgeon General, if 

you please, sir? 
Dr. STEINFELD. About three weeks, I think. 
Mr. CARTER. We are requiring a lot of you, it seems, and it reminds 

me of a j^oungster who spent his first day in school. He evidently 
came from a broken home, and the language he had been used to 
hearing hadn't been too good. His teacher asked him, "Son, do you 
know your ABC's?" 

He said, "Well, hell, no, I have not been here five minutes." 
SO reallv, we couldn't expect you to know all of these things, could 

we? 
Mr. ROGERS. If the gentleman would yield? 
Mr. CARTER. Yes, sir. 
Mr. R0GER.S. Of course I understand Dr. Steinfeld's position, and 

I would not expect him to know, and that is why he has with him Dr. 
Middleton and Mr. Johnson, who have been here a number of years 
and are quite familiar with the jjrogram. 

I would not expect the Doctor to have all the answers, but I think 
he has done very well. 

Dr. STEINFELD. Thank you. 
Mr. JARAIAN. The presentation has been excellent this morning, 

and we will continue the hearing at two o'clock this afternoon. 
(Whereupon, at 12:08 p.m. the subcommittee recessed, to reconvene 

at 2 p.m., the same day.) 
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AFTER  RECESS 

(The subcommittee reconvened at 2 p.m., Hon. Paul G. Rogers 
presiding.) 

Mr. ROGERS. The subcommittee will come to order, please. I think 
we will go ahead and continue. The other members of the committee 
are coming in shortly. 

I think first of all we might as well get your responses to the question 
we asked you to check for us. 

Dr. STEINFELD. I think one of the questions related to whether or 
not we have authority to do anything about the automobiles that are 
produced on the procfuetion line, if they do not perform as well as the 
prototypes. 

In talking with the people in the General Counsel's office, I find 
that there is clear cut disagreement as to whether or not we have that 
authority. 

I think it is very clear that we need additional regulatory authority 
which will be more explicit, so that there will be no question. 

Mr. ROGERS. Would you submit the necessary language to the 
committee of what you think would give you sufficient authority? 

Dr. STEINFELD. We will do that. (See statement for the record on 
p. 55 this hearing.) 

Mr. ROGERS. We will also check that out. 
Authority in other words, to make spot checks from the production 

line, so you can see if they are meeting the standards supposedly 
set by the prototype. 

Dr. STEINFELD. I think there are a number of things, including 
whether the manufacturer or government makes the checks and what 
deviation would be permitted. 

Mr. ROGERS. I would presume you would want the authority to 
make your own checks. I think you may want them to set up a system 
of checking but I would think you would want the authority to spot 
check. 

Right then at that point, let me ask you this: In the prototype 
that IS submitted, do they always meet the standard? 

Dr. MiDDLETON. We have never had any prototype fail. 
Mr. ROGERS. You have never had a failure from a prototype as 

far as the standards on the emissions are concerned? 
Dr. MiDDLETON. They may have failed somewhere in the system, 

but by the time they are required to finish their durability test of 
50,000 miles, there has never been one turned down. 

They have always complied. 
Mr. ROGERS. I am not sure. You mean they might not meet it 

at first, but they must have a fifty thousand mile  
Dr. MiDDLETON. Yes, the certificate of conformity, Mr. Rogers, is 

based on a number of things. A number of hurdles have to be jumped 
over successfully. 

One of them is a first test at 4,000 miles. The last one is a test of 
the durability of the system. If, in the interim between 4,000 and 
50,000 miles it docs not pass one test, the system may be further 
refined or maintenance done such that the automobile that is finally 
supplied does pass. 
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Si), the prototypes have been successful. There is a need for a change 
in tlie manner of testing, a change that probably wouhi mean some 
failures, and these failures would be based on a more stringent test 
procedure. 

Mr. RoGEUS. Is this test made by you or the company? 
Dr. MiDDLETON. The durability test is i)erformed by the company 

in our behalf and the data supplied for us to check out. 
Mr. ROGERS. DO you siipervise such tests? 
Dr. MiDDLETON. We do not supervi.se the actual durability teiits, 

but the test data are given to us, and we make some tests in our 
own laboratory. 

When we get a car that is said to pass, we \'alidate this and we find 
that they do pass. 

Mr. RoGEKS. So you have no question, as far as you are concerned 
that the prototyjios are meeting the standards you have set? 

Dr. MiDDLETON.  Yes, sir. 
Mr. ROGERS. Although you don't know if the production line 

actually meets those same standards, because you have not tested 
those, is that right? 

Dr. MiDDLETON. We do not know that because we don't test 
production line cars, yes, sir. 

Mr. ROGERS. Do any of the companies test those cars, or do you 
know? 

Dr. MiDDLETON. I do know that in the I^s Angeles area General 
Motors at lea^t has a plan where by they do check some of their 
own cars on the production line or slightly after wards. 

Mr. R0GER.S. Is this information given to you? 
Dr. MiDDLETON. I do not have this information, no. 
Mr. ROGERS. Have you requested this? 
Dr. MiDDLETON. I have not requested it for validation purposes, 

no. 
Mr. ROGERS. Is there any reason why you should not ask the 

companies to do this on their own and let you have their findings? 
Dr. MiDDLETON. No. In owner fleets, we know what is happening. 

But we don't have data on cars off the production line, though we 
could ask for that. 

Mr. ROGERS. Why not? Wouldn't it be helpful? 
Dr. MiDDLETON. I am sure it is available to us. 
Mr. ROGERS. I would think you would want to ask for it to see 

if it is meeting the standard. 
Dr. MiDDLETON. We would like not only to have the information, 

but also have that a part of our compliance and conformity actions. 
Mr. ROGERS. Can you do that under present authority, simply 

by   an   administrative change? 
Dr. MiDDLETON. It could be contested. We think it would be 

better to make it e.xplicit. 
Mr. ROGERS. In the law? 
Dr. MiDDLETON. Yes. 
Mr. ROGERS. You will let us have the suggested language? 
Dr. MiDDLETON. Yes. 
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(The following information was received for the record:) 

STATUTORY LANGUAGE FOR TESTING AUTOMOBILES COMING OFF 
AssEMULY LINES 

Statutory language providing for testing of automobiles coming off assembly 
lines was requested for inclusion on pages 53 and 54 of the hearing. Section 3 
of H.R. 15848, which is attached, would authorize such testing. H.R. 15848 
reflects the proposals made by the President in his February message to the 
Congress on cnvioronmental problems. 

TESTING OF MOTOR VEHICLES AND ENGINES 

SEC. 3. (a) Subsection (a) of section 206 of such Act (42 U.S.C. 1857f-5) is 
amended by striking out in the first sentence thereof "Upon applicaton of the 
manufacturer, the" and inserting in lieu thereof "The"; by striking out "such 
manufacturer" and inserting in lieu thereof "the manufacturer"; and by inserting 
after "not less than one year" in the second sentence thereof "(except as provided 
under subsection (c))". 

(b) Subsection (b) of such section is amended by inserting before the period 
at the end of the sentence ", except as provided in subsection (c)". 

(c) Such section 206 is further amended by adding after subsection (b) the 
following new subsections: 

"(c)(1) In order to determine whether new motor vehicles or new motor 
vehicle engines being manufactured by a manufacturer are in fact constructed in 
all material respects substantially the same as the test vehicle or engine, the Sec- 
retary is authorized to test such vehicles or engines. Such tests may be conducted 
by the Secretary directly or, in accordance with conditions specified by the 
Secretary, hy the manufacturer. 

"(2) if, bas(!d on such tests conducted on a representative sample of such vehicles 
or engines, the Secretary determines that such vehicles or engines do not conform 
with the regulations in effect on the date the certificate of conformity was i.ssucd, 
he may revoke such certificate and so notify the manufacturer. Such revocation 
shall apply in the case of any new motor vehicles or new motor vehicle engines 
manufactured after the date of such notification and until such time as the Secre- 
tary finds that vehicles and engines being manufactured by the manufacturer 
do conform to such regulations. 

"(d) For purposes of enforcement of this section, officers or employees duly 
designated by the Secretary, upon presenting appropriate credentials and a 
written notice to the manufacturer, are authorized (A) to enter, at reasonable 
times, any factory, or other business or establishment, for the purpose of conduct- 
ing tests of vehicles or engines coining off the production line, or (B) to inspect, at 
reasonable times, records, files, papers, processes, controls, and facilities used by 
such manufacturer in conducting tests imder regulations of the Secretary. A 
separate notice shall be given for each such inspection, but a notice shall not be 
required for each entry made during the period covered by the inspection. Each 
such inspection shall be commenced and completed with reasonable promptness." 

(d) The heading of such section 206 is amended to read: 

"COMPLIANCE TESTING AND CERTIFIC.\TION". 

(e) Paragraph (1) of sub.section (a) of section 203 of such Act (42 U.S.C. 
1857f-2) is amended by striking out "it is in conformity with" and inserting in 
lieu thereof "such manufacture is covered by a certificate of conformity Issued 
(and in effect) under". 

(f) The amendments made by this section shall apply in the case of motor 
vehicles and motor vehicle engines manufactured after the month in which this 
Act is enacted. 

Mr. ROGERS. YOU wore going to check another matter for me, too. 
Dr. MiDDLETON. It is the question of whether the States are 

actually able to abate and control air pollution to prevent ejjisodes. 
In case there is any misunderstanding about the urgency to do some- 
thing about air pollution I must say that your interests match my 
own. 

43-98»—70—pt. 1 8 
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This country is far past the point where there should be any ques- 
tion about controlling air pollution. The question I believe you were 
raising was what compulsory action States can take to do something 
about air pollution in an episode event? 

I do find that, as suggested, the State of New Jersey, Los Angeles 
County, and the City of New York do have compulsory programs 
under which in the event of episodes, there are defined the various 
levels at which certain actions will take place. 

The State of Pennsylvania has something that is similar to this, in 
which the industries indicate what their plans of action are to the 
Governor, and then apparently there is some later option as to 
whether they shall be, in fact, implemented. 

So it is variable among these four States. So far as I know, that is 
the extent, at this time, within existing State control programs of feny 
compulsory plan for this sort of an activity. 

Mr. ROGERS. So it really is not very much nationwide. 
Dr. MiDDLETON. NatiouAvide. One State "maybe," and the rest 

"no." 
(The following information was received for the record:) 

STATES AND TERRITORIES WITH STATUTORY AUTHORITY TO TAKE EMEROENCT 
ACTION To CURTAIL AIR POLLUTION EMISSIONS 

Thirty-eight States and Puerto Rico and the Virgin Islands have basic statutory- 
authority to take emergency action to curtail air pollutant emissions when adverse 
meteorological conditions are producing or threatening to produce an episode of 
severe air pollution. Thus far, the only States that actually have developed 
emergencj' plans under which action to curtail pollutant emisions is compulsory 
are New Jersey and Pennsylvania. Among local air pollution control agencies, 
those serving New York Cit.y and Los Angeles County also have emergency 
action plans that involve compulsory cutbacks of pollutant emissions. Emergency 
filans providing only for voluntary action have been developed by the States of 

Uinois and New York, the City of Chicago, and the St. Louis Metropolitan area. 
The following is a brief description of these plans: 

1. New Jersey's emergency action plan provides for identification of alert levels, 
control of emissions during each alert stage, and penalties for violations. Anj- 
person responsible for a major source of pollution must have standby plans that 
define specific actions to be taken at each alert level. These standby plans must be 
designed to reduce or eliminate emissions of contaminants into the atmosphere. 
The types of actions to be identified in the standby plans may be thought of as 
substantial pollution reduction at the first alert stage; maximum reduction at the 
second stage; and elimination of pollution at the emergency (third) stage. Violators 
are subject to penalties of up to $100,000 and or 10 years in jail or both. 

2. Pennsylvania's emergency episode plan is applicable to the urban areas of 
the State. It provides for the identification of four alert levels and control of 
emissions when such levels are reached. Air pollution sources located within the 
areas covered by the plan are required to submit an abatement plan to control 
their emissions during episode conditions. After a plan has been reviewed by the 
State, it becomes the official action plan. 

3. Los Angeles County's plan provides for the declaration of alert levels and 
mandatory control of emissions during any alert stage. The plan also provides 
for periodic updating of abatement measures to be taken during emergencies. 

4. New York City's plan calls for the identification of alert levels and abatement 
provisions during each alert stage. City departments are the first sources scheduled 
to reduce emissions. If the air pollution reaches the emergency alert level, the 
Mayor has authority to limit both public and private emission .sources, including 
a ban on all but the most essential motor vehicle traffic. 

.5. New York Slate's voluntary emergency action plan provides for identification 
of air pollution alert levels and issuance, through the news media, of requests to 
take appropriate abatement action during alerts. 
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6. TTie State of Illinois' plan provides for identification of three alert levels, 

which are determined by specified criteria in combination with the Weather 
Bureau's issuance of a high air pollution potential advisory. Once an alert level 
haa been reached, voluntary abatement actions are recommended. 

7. 2%e City of Chicago's emergency action plan provides for identification of 
three alert levels, which are identical to those of the State. When the first level 
is reached, electric utilities are requested to switch to low sulfur fuels or shift 
operations to non-urban stations. Municipal incinerators are requested to limit 
operations. During the second level, additional pollution sources are requested 
to curtail emissions. Abatement action during the third level consists of requesting 
further reduction in emissions. 

8. The St. Louis area plan was developed for use in the St. Louis Interstate 
metropolitan area. It provides for coordinated governmental activity, identifica- 
tion of alert levels, increased air monitoring, and voluntary air pollution abate- 
ment measures. 

Mr. ROGERS. Which I think is indicative of the approach to the 
problem, because if we don't have any compulsion, I am afraid there 
IS not gomg to be much done. Wouldn't you agree? 

Dr. MiDDLETON. I agree. As I indicated in my testimony this morn- 
ing, the implementation plans that will be required under the 1967 
amendments will have to mclude some such plan, wherever there is an 
air quality control region. 

Mr. ROGERS. Under the Clean Air Act, are you given the authority 
to go in and account, if State authorities do not, or the regional air 
authority does not? 

Dr. MiDDLETON. Yes, we can act in several ways. In the event a 
Governor indicates that the State does not intend to adopt standards, 
then the Department may, through the procedure prescribed by the 
Clean Air Act, establish those standards. 

In the event that standards and an implementation plan are 
adopted, and the implementation plan is not executed, in the inter- 
state areas, the Secretary may act. 

In the case of an intrastate situation, the Secretary can only act to 
carry out the implementation if the State asks for assistance. 

Mr. ROGERS. Should you have more authority to act, do you feel? 
Dr. MiDDLETON. It would appear that there may be a problem in 

intrastate areas, if States adopt standards and an implementation 
§lan and then do not act on them, do not do anything. Unless the 

tate asks the Federal Government to do sometlung, then there is no 
recourse for the Federal Government. 

Mr. ROGERS. Probably the State is not going to ask, if they have 
not acted themselves. 

Dr. MiDDLETON. That is one of two options. 
Mr. ROGERS. I think it is pretty obvious what the conclusion is 

there. So to be eflFective, I think you should have then as the last 
resort the right to go in to help clean up the air if it is necessary. 
Don't you agree? 

Dr. MiDDLETON. I agree that the intent of the Clean Air Act is to 
have the States assume the responsibiUty. In the event of their 
failure, there should be recourse for the Federal Government to 
assist. 

Mr. ROGERS. What do you thuik of that, Dr. Steinfeld? 
Dr. STEINFELD. I agree, certainly. 
Mr. ROGERS. I was thinking there was one other matter you were 

going to check. It was revocation of certificates. 
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Dr. STEINFELD. Counsel feels that we have authority to revoke 
certificates, but since they are optional certificates of compUance, we 
feel, as I said in the first part of the discussion, that more explicit 
regtilatory authority is needed to take care of the problem. 

Mr. ROGERS. YOU get reports you say from fleet owners? You got 
some reports. 

Dr. MiDDLETOx. The reports we have are from a contract we 
entered into with a car rental agency to obtain information for us. 
They provided cars, we developed the information. 

Mr. ROGERS. What did that show? 
Dr. MiDDLETON. It showed that there is a considerable degree of 

failure in a variety of makes and models. 
Mr. ROGERS. HOW large is the failure? 
Dr. MiDDLETON. It is fairly significant. 
Mr. ROGERS. Would you let us know? 
Dr. MiDDLETON. Yes, I could let you know. This is the information 

that Dr. Steinfeld refen-ed to earlier. It is on a relatively small basis 
and we don't have it developed to the point where we can derive 
deterioration factors for hydrocarbons and carbon monoxide, but by- 
just scanning the Hst, some information could be provided. 

There arc a number of failures by car companies and engine sizes. 
There is a difference in makes and models. But I would like to point out 
that this information is from fairly new cars and represents the rental 
car agencies, their rentors' handling of the cars. 

Mr. ROGERS. Who actually made the tests on these? 
Dr. MiDDLETON. We made the tests on cars supplied to us by the 

rental agency. They have shown that, with one exception, all of those 
we have tested have failed either the hydrocarbon or carbon mon- 
oxide standard. But the data are such that I can't give you a percent 
default. 

Mr. ROGERS. Give us the specifics there, if you could point out 
some. 

Dr. MiDDLETON. I would be pleased to supply that. Would you 
like to have it now? 

Mr. ROGERS. Yes, I think it might be interesting to the committee. 
Dr. MiDDLETON. In the case of a Ford that is described as ha\dng a 

289 cubic inch engine two barrel carburetor, 8.7 compression ratio, 
we tested 45 cars, and 18 of them failed both hydrocarbon and carbon 
monoxide emission regulations. 

Mr. ROGERS. How badly? 
Dr. MiDDLETON. The data are not presented in a way that I could 

give you the percent. I could derive that and supply it. 
Mr. ROGERS. Can't you tell us what it is supposed to be and what 

it showed up to be without going into percentages? In other words 
is a certain standard, so many parts? 

Dr. MiDDLETON. Grams per vehicle mile. Out of the 45 vehicles, 18 
of those vehicles failed to pass—they failed to meet the standards. 

Mr. ROGERS. YOU may not have measured what they failed in 
effect, but just simply it was over what it was supposed to be. 

Dr. MiDDLETON. Of the 45, 18 percent failed hydrocarbon and 
carbon monoxide and 65 percent of them failed either. 

Mr. ROGERS. 64 percent of the 45? 



59 

Dr. MiDDLETON. Yes. If you move to another kind of car, for 
instance, the Chevrolet, 307 cubic inch, 44 percent of the vehicles out 
of 34 tested failed to meet both hydrocarbon and carbon monoxide 
levels. 

Mr. ROGERS. 34 out of how many? 
Dr. MiDDLETON. 34 percent out of 45 cars failed to meet the 

tests, or another way of looking at it, 73 percent, almost three- 
quarters of that 34, failed to pass either hydrocarbon or carbon 
monoxide and if you take, »is an example, a Chrysler product, 318 
cubic inch with a two barrel carburetor, 9.2 compression ratio, we 
tested 48 cars, 4 percent of the cars failed to pass both the hydro- 
carbon and carbon mono.xide and, 19 percent of the 48 cars failed 
either one, hydrocarbon or carbon monoxide. 

Mr. ROGERS. On the Ford was that 18 failed or 18 percent? 
Dr. MiDDLETON. I am sorry. I said before it was the number 18. 

It is 18 percent, to get the record straight. 
Mr. RoGER-s.  18 percent failed. 
Mr. C.\RTER. Failed on one, combination 64 percent. 
Dr. MiDDLETON. 64 percent of the 45 cars failod to pass either the 

carbon monoxide or hydrocarbon. 
Mr. C.\RTER. General Motors, 44 percent failed in one classifica- 

tion and 73 percent failed both, failed either or both. 
Dr. STEINFELD. Failed either one or the other. 
Dr. MiDDLETON. There are other examples. A Ford, that is a 390 

cubic inch, with a double carburetor 9.5 compression ratio, 6 percent 
of 115 cai"s failed to jiass both hydrocarbon and carbon mono.Kide, 
whereas 25 percent of 115 cars failed to pass either carbon monoxide 
or hydrocarbons. So it varied by makes and models, engine sizes, 
and compression ratios. 

Mr. RoGER.s. When you find this failure, what do you do? 
Dr. MiDDLETON. Record the evidence and make it available for 

discussion such as this and ])ublication. 
Mr. ROGERS. Button don't revoke any certificate? 
Dr. MiDDLETON. For the reasons that have been advanced. 
Mr. ROGERS. Are the companies advised of these findings and 

called in to see what they are going to do about it? 
Dr. MiDDLETON. This is a matter of public record. The informa- 

tion is available. There is no question that the information is not 
\\ithheld. 

Mr. ROGERS. T understand that. What I am saying is does your 
agency specifically contact the companies and tell them of these 
findings, that you are disturbed about it and that they ouglit to 
check in and correct it? 

Dr. MiDDLETON. Through our Division of Motor Vehicle Pollution 
Control in Ann Arbor this is made known, and in my discussions 
with the rei)iesentatives of the motor vehicle industry I personally 
make it known to them. 

Mr. ROGERS. I would like to know the responses of the various 
companies. 

Dr. MiDDLETON. I would be glad to let you know the response. I 
think the evidence that Dr. Steinfeld gave you earlier indicated that 
there has been a general improvement, although there is still not full 
compliance. I think he tried to point that out this morning. 
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(The following material was received for the record:) 

CAR RENTAL FIRMS TESTS or HYDROCARBON AND CARBON MONOXIDE EMISSIONS 

The National Air Pollution Control Administration's tests of cars owned by 
car-rental firms have indicated that hydrocarbon and carbon monoxide emissions 
levels rise more rapidly with increasing mileage than is the case with prototype 
models used for certification. Representatives of automobile manufacturers have 
been advised of these findings on various occasions. A formal communication to 
the companies whose cars have been involved in the testing program was sent on 
December 15, 1969, by Commissioner John T. Middleton. A copy of this communi- 
cation is attached. Also attached are copies of responses received thus far. 

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE, 
NATIONAL AIR POLLUTION CONTROL ADMINISTRATION, 

Arlington, Va., December 16, 1969. 
Mr. CHARLES M. HEINEN, 
Chief Engineer, Emission Control and Chemical Development, 
Chrysler Corp., Highlartd Park, Mich. 

DEAR CHARLIE: During the course of hearings dealing with the extension of the 
Clean .\ir Act at which time the Department of Health, Education, and Welfare 
made its presentation on December 8, specific information on emissions from cars 
in owners use was furnished. In order to oe assured that you are fully aware of that 
information, I enclose the following two items: 

Table 2. California Air Resources Board—Emission Factors and Deteriora- 
tion Factors (Composite Start) 

Table 3. NAPCA Testing of Rental Agency Cars in Detroit.and Los Angeles 
Areas 

The data presented in Table 2 is derived from more than 4,000 vehicles, while 
the data in Table 3 is derived from a much smaller population. While the data 
in Table 2 shows a general trend of improvement in deterioration factors for 1966 
and 1967 models, that for 1968 is less clear and in any event shows the failure of 
vehicles to remain within the standards used as a basis for issuing the certificate of 
conformity. As more information is evolved a critical evaluation of the informa- 
tion presented in Table 3 can be made. The results so far are certainly unsatis- 
factory and clearly dictate a significant change is required in the manner in which 
durability testing is scheduled and the employment of a deterioration factor. 

I would appreciate your sending me data which you have that bears on this 
matter. Considerable attention will be given to this subject, all of which should 
lead to correction of the excess emissions and assurance that vehicles certified 
remain within the standards for their expected lifetime. 

Sincerely yours, 
(S)    John T. Middleton 

JOHN T. MIDDLETON, 
Commiaaioner. 

Enclosures 
Identical letter to the following: 
Mr. Donald A. Jensen 
Executive Engineer 
Vehicle Emissions and Regulations 
Ford Motor Company 
The American Road 
Dearborn, Mich. 
Mr. John F. Adamson 
American Motors Corporation 
14250 Plymouth Road 
Detroit, Mich. 
Dr. Fred Bowditch 
Engineering Department 
General Motors Corporation 
Warren, Mich. 



61 

THE FORD MOTOB CO. 
Dearborn, Mich., December SO, 1969. 

Dr. JOHN T. MIDDLETON, Commissioner, 
Department of Health, Education, and Welfare, 
Arlington, Va. 

DEAR DR. MIDDLETON: Thank you for your letter of December 15, 1969, which 
included two tables which appear to show deterioration of exhaust emission con- 
trol systems. You indicate "the results so far are certainly unsatisfactory and 
clearly dictate a significant change is required . . . ." We respectfully disagree 
with that conclusion and urge you to reconsider. 

In response to your request for data bearing on this matter, I am enclosing 
with this letter Figure 7 from a report on "Exhaust Emissions from Privately 
Owned 1966-1969 California Automobiles. A Statistical Evaluation of Surveil- 
lance Data" dated November 7, 1969. (California Air Resources Laboratory) 

This data reflects very clearly the significant and, to us, most satisfactory 
results of our internal voluntary efforts to obtain greater durability in our emission 
control systems. Through stringent quality control measures at our component 
manufacturing plants and at our assembly plants; through such installations as 
plastic idle limiters and through increased education of the service personnel at 
our dealerships, we have achieved a year-by-year improvement. We hope that 
before making any "significant" changes, you carefully evaluate all reliable data 
that is available on this subject. Without commenting at this time on the validity 
of the two tables enclosed with your letter, we ask you to take special note of the 
fact that the California data was based on a large random sample of vehicles in 
the field and that the 1969 Ford cars are within exhaust emission standards when 
data is extrapolated to 50,000 miles. This achievement is gratif.ving and encouragpJt 
us to continue our internal program to make our control systems more duralile. 

Since we jointly are concerned with "real pollution in the field", a discussion 
relative to this subject of deterioration of emission levels in the field would "^eem 
most appropriate. We would welcome an opportunity to meet with you or vonr 
representative for such a discussion at your convenience. 

Very truly yours, 
D. A. JENSEN, 

Director, Automotive Emission* Oiffre 
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GENERAL MOTORS ENGINEERING STAFF, 
GENERAL MOTORS TECHNICAL CENTER, 

Warren, Mich., January IS, 1970. 
Dr. JOHN T. MIDDLETON, Commissioner, 
National Air Pollution Control Administration, 
Department of Health, Education, and Welfare, Arlington, Va. 

DEAR DR. MIDDLETON: The be.st field emission performance data we have 
available is some taken from the Los Angeles car population. These data have 
been summarized in detail in the attached SAE paper. Problems of accumulating 
complete federal emission test data of this type are difficult, requiring considerable 
effort to assure compatible data, and we therefore do not accumulate this infor- 
mation on a continuing basis, but rather on a project basis. The "as received" 



emission levels shown in the attached paper for the controlled and uncontrolled 
vehicles, are the values used in our prognostications of past and future atmos- 
pheric levels of automotive-related pollutants. 

It hi this information which is used as the basis for the GM statements that the 
hydrocarbon emissions from the total car population in the Los Angeles basin area 
will reach 1940 levels by about the year 1975, and will remain below that level 
through the 1980's in sjjite of the ever increasing car population. It is also from 
this information that wo have made the statement that our 1970 California vehicles 
and 1971 models nationwide, have 80 percent lower hydrocarl)on and 63 percent 
lower carbon monoxide levels than did our 1960 models. If is for these reasons 
thiit we believe that the present field performance Ls adequate to assure desired 
atmospheric levels of automotive-related pollutants for at least the next ten years. 

The original intended purpose of the attached SAE paper was to point out the 
importance of proper vehicle adjustment on emission levels. As indicated in the 
paper, it appears qnite likely that had all the vehicles in the NAPCA test fleet 
been adjusted to manufacturers' specifications, the emis.sion results would have 
been significantly altered. 

The fact that'certification test data and field test data are not expected to be 
alike, has been discus.sed with you and your staff on numerous occasions, and 
as recently as two months ago. This matter was formally brought to the atten- 
tion of HEW in the February 9, 1968 AMA letter to the then Secretary of HEW, 
the Honorable John Gardner. A copy of the pertinent portion of this communica- 
tion is attached. The industry requested at the time of this letter, that HEW 
take formal notice of the fact that certification and field emission data would 
not to be expected to be similar. The reasons for these anticipated discrepancies 
are spelled out in detail in the referenced letter attached. 

Should you wish amplification of anj- of this information, please let me know 
and I will be glad to provide j'ou with "the information. 

Very truly yours, 
FRED W. BOWDITCH, 
Director, Emission Control. 

AMERICAN MOTORS CORP., 
Detroit, Mich., January 14, 1970. 

Dr. JOHN T. MIDDLETON, 
Commissioner,   Consumer   Protection  and  Environmental  Health   Service,   Public 

Health Service, Department of Health, Education, and Welfare, Arlington, Va. 
DEAR Dn. MIDDLETON: We have reviewed your letter of December 1.5, 1969 

and the general subject of vehicle certification. I would hke to take this opportunity 
to comment on the information contained in the subject letter. 

The Emission Factors and Deterioration Factors developed by the California 
Air Resources Board do raise substantial question when viewed against our 
targets for performance of our cars in the field. Although American Motors' 
vehicles were not included in the California Air Resources Board data on Table 2, 
we do wish to comment on this information. We raise the question, "Do these 
CEilifomia data include the latest input of data recently released which would 
include more high mileage cars and reduce the extent of extrapolation to 50,000 
miles—a proljlcm which has plagued us from the onset of the field surveillance 
program?" 

Certain authorities have suggested, and we tend to concur, that the California 
car population is somewhat unique with regard to maintenance frequency. Since 
the area's higher-than-average ambient temperatures doee not force the mainte- 
nance required by the majority of the balance of the country, which is colder from a 
geographical standpoint, the maintenance is not equivalent to the nation-wide 
average. We are convinced that maintenance is a factor in performance of vehicles 
in the field and that as.sured routine maintenance would r(«ult in lower emissions 
and come closer to correlation with the performance of our certification fleets. 

To pursue this point of deterioration further, the fleet of industry cars supplied 
to the Willow Run Surveillance program should serve some useful purpose. As I 
recall, the program plan called for approximately 38 cars beginning with 1968 
and 1969 models. In the case of American Motors, three (3) vehicles have been 
involved as follows: 

1968 Ambansador with 343 C.I.D. engine/automatic transmission. 
1969 Ambassador with 232 C.I.D. engine/automatic transmission. 
1969 Rambler with 199 C.I.D. engine/automatic transmission. 
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Data on these three care indicate that two of the vehicles remain substantially 
under the standard and one is somewhat higher than average, however, the 
average is still within the standard. 

The data summarizing the testing of rental agency cars in Detroit and Los 
Angeles were very encouraging. The emission levels recorded for the 36 vehicles 
with our 290 engine relate very closely to our 1968-69 certification data. As a 
further compliment to the data, the American Motore deterioration factors for 
1968-69 were 1.12 for hydrocarbon and 1.0 for carbon monoxide. Since the factors 
were generated on public roads without the benefit of controlled traffic density and 
traffic velocity, we consistently generated hydrocarbon deterioration factore 
higher than our large domestic competitors. 

In a more detailed review of rental car data, I note a column identified as "% 
vehicles failing applicable standards." I presume this identification is merely a 
means of studying the general distribution of the vehicles relative to the standard. 
As a means of determining compliance with the certification procedure, it is in- 
consistent with the "fleet averaging concept" employed in the applicable regula- 
tion. However, setting aside its validity as an indicator of the performance of our 
vehicles in the field relative to the standard, American Motors takes encourage- 
ment from the performance of our vehicles as compared to our competitors as 
indicated by these data. 

Setting statistical arguments aside and being candid, we are not satisfied with 
the performance of our vehicles in the field and are making every efTort to accom- 
plish improvements. Since the introduction of controls in California in 1966, and 
nation-wide in 1968, we have gained considerable experience in vehicle emission 
system design requirements for successful performance in the field. We have 
installed sutStantial quaUty control facilities in production to assure that vehicles 
ofif the production line are representative of the vehicle as certified. We believe 
our current production vehicles are a substantial improvement over those pro- 
duced in the 1966 thru 1968 model years. 

We regret that we cannot supply surveillance data on cars in the hands of the 
customer of the type you requested. The data we have accumulated, aside from 
that required for certification, is of a development nature. In addition, we have 
gathered emission data on endurance vehicles run for the purpose of evaluating 
other components of the car. Although the mileage involved is substantial, the 
driving speeds and patterns are such that they do not bear direct correlation 
to emission in average customer driving. 

Yours truly, 
AMERICAN MOTORS CORPORATION, 

J. F. AD.^MSON, 
Vice-President, Engineering and Research. 

Mr. ROGERS. But if you have additional authority, you feel that 
you could get to this problem in a better way? 

Dr. MiDDLETON. I do. 
Mr. ROGERS. Mr. Kyros? 
Mr. KYROS. I have no questions. 
Mr. ROGERS. Mr. Nelsen. 
Mr. NELSEN. Dealing with automobile emissions, you can have two 

new automobiles with identical engines and everything the same, and 
one may cause some problem and another might not. 

So much depends on the mechanical adjustment such as the auto- 
matic choke. An older engine may have the rings worn so there is 
crankcase emission which is not all necessarily the fault of the manu- 
facturer. Sometimes it is simply a matter of adjustment. Having run 
tractors and automobiles all my life, it is very oovious to me that this 
adjustment may be improper on many different things on a machine. 

You could never manufacture something that would be completely 
perfect because wear on a machine will cause situations that may 
develop requiring mechanical adjustment. Even an automatic choke 
may stick. You may have seen the situation in traffic where a brand 
new automobile will have black smoke pouring out of it. 
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The choke works on a heat control unit that regulates the carburetor. 
Isn't this true? 

Dr. MiDDLETON. Yes, as Dr. Steinfeld said earlier this is truly a 
mixture of quality control, the fuel used in the vehicle, and how the 
vehicle is maintained. 

Mr. NELSEN. Have you found any way to stop these busses from 
blowing that black smoke into my car when I drive to work? They are 
about the worst offenders. 

Dr. MiDDLETON. You will be happy to know, I trust, Mr. Nelsen, 
that beginning January 1, 1970, which is quite soon, all new diesel 
engines will necessarily comply with a smoke emission standard. 
When you say smoke emission, it sounds permissive, but we are 
saying that they can't smoke except for small amounts for very short 
periods of time. The serious jjroblem is what do you do with the 
used diesel vehicle or the used gasoline-fueled vehicle? 

We are developing and will publish a manual which deals with the 
maintenance of the diesel engine. We will make this available so 
that those who operate fleets of diesels who do not know how to keep 
them cleaner than they are have an opportunity to do this. 

In addition, we propose, as we have said earlier, to have an in- 
struction period for the Federal departments and agencies so that 
the diesels operated by the Federal Government can be exemplary in 
this regard. 

There will be clear cut operational procedures, nature of the fuel, 
and soon, to begin a strong attack on the foul emissions that come 
from diesel buses, wliich certainly should not be emitted at all. 

Mr. NELSEN. "Thank you. 
Mr. RoGEKS. Mr. Preyer. 
Mr. PREYER. I had just one question of Dr. Middleton. We have 

been discussing the reasons why the production line cars do not 
match the performance of the prototype. Is another reason related to 
the fact that it is mechanically possible to remove the air pollution 
control equipment from a car? Is that possible? 

Dr. MiDDLETON. It is becoming more and more difficult to remove 
any part of the system that controls ah" pollution, because the motor 
vehicle industry is seriously bent upon having air pollution control 
an integral part of the engine system. So there are not odds and ends 
of hardware attached that can be removed, with the notable exception 
of the crankcase ventilation system which is usually piping, and it 
can be disturbed. 

For this reason, many States have their o^vn laws which stipulate 
that it is unlawful to disconnect such equipment to so do and in some 
States, of licensing is dependent upon an annual certification that the 
air pollution control equipment is, in fact, in place and operative. 

Mr. PREYER. I assume this equipment does use up gas to operate 
it and therefore it would be tempting to try to dismantle it in some 
way. But I take it from what you say that this is not a major problem, 
that either through state criminal laws or licensing laws, and through 
the development of the equipment, which is making it more organic- 
ally related to the car, that this is not a formidable problem. 

Dr. MiDDLETON. It is not a formidable problem. The State of 
Cahfornia first saw the possible need of inspection before licensing 
because they felt it might be a formidable problem. 
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They have made surveys. They have discovered that this is incoii- 
sequcutial. There arc some, but not many, people who do disconnect 
things. I think they whould begin to understand that disconnecting 
is not necessarily a fail safe operation. 

This interferes Anth the proper operation of the motor vehicle itself. 
Mr. PREYER. Thank you. 
Mr. ROGERS. Dr. Carter. 
Mr. CARTER. YOU mentioned Fords and Chevrolets and Plymouths 

and Chrysler products, I believe. I woidd like to get down to the 
foreign cars. Of course you brought up the one exception in wliich a 
man could purchase a foreign car and jiorhaps bring it into the United 
States without havdng this [jropcr equi[)ment. 

But wc know we have fairly larg(> scale, for instance sales of tho 
Volkswagen in this country. Do you have any records on those cai-s? 

Dr. MiDDLETO>f. We don't have surveillance records of the emissions 
after such cars have been sold and are in use. 

Mr. CARTER. DO you have any taken before the car is sold? 
Dr. MiDDLETON. Yes. We do know that the Volkswagens sub- 

mitted for a certificate of conformity do, in fact, pass. They do meet 
the United States standards for emissions. 

Mr. CARTER. They have no failm'es that you know of? 
Dr. MiDDLETON. They have not had any failures. 
Mr. CARTER. What  about  the  Mercedes? 
Dr. MiDDLETON. The foreign motor vehicle manufacturei*s have 

met the same rec[uirements that domestic manufacturers have. 
Mr. CARTER. I was interested just a little bit ago in what I believe 

my distinguished colleague from Florida mentioned, that there 
ai'e problems in which we do have clouds of i)ollution hanging over 
some cities, wliich could well cause an increased incidence of acute 
pulmonary trouble. 

I believe you stated that you could go in in cases like that to 
assist that area, is that right? 

Dr. MiDDLETON. Yes, Dr. Carter. That is right. What we were 
talking about was a situation that might come up in an air quality 
control region. In the event the State had adopted air quality stand- 
ards for tlie region, standards approved by the Secretaiy and had an 
implementation plan, which would provide for emission reductions 
the real guts of an air pollution control program, and then the State 
agency designated to implement that plan failed to do so, carry it 
out, have any action, then, under section 108, we could undertake to 
see that the plan is properly implemented. 

Mr. CARTER. What would you do in case a pile of pollution was 
hanging over the city of New York and was causing an increased 
number of deaths, just as one did a few yeai-s ago and as one did in 
London a few years ago. What would be your method of attack? 

Dr. MiDDLETON. Our method of attack is to be sure that there is 
an action program long before any survey shows that people are dying. 
What we need, and what is required as part of implementation plans 
for air quality control regions is a course of action that the States 
are pledged to take in the event that an episode of high air pollution 
seems likely to occur. 

Mr. CARTER. Preventive action? 
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Dr. MiDDLETON. When air pollution rises t/o certain pre-determined 
levels, then a series of emission control actions would be instituted. 
If the State, resjjonsible agency, fails to institute those, we can see 
that they are instituted. 

In the event—that and we predict that through our high air pollution 
potential prediction system, by which forecasts are sent out daily 
shortly after noon, that there is the potential for occurrence of an 
episocfe—then areas designated in that forecast are alerted to the fact 
that there may be an episode and they should be jirepared to doing 
something about it. 

Let's make an assumption to get this e.xample to work. We are 
talking about sulfur oxides levels. Assume that the sulfur dioxide 
level reaches 0.1 parts [jer million and is expected, within 24 hours, 
to reach 0.4 parts per million. 

At that point, we would invoke Section 108(k) of the Clean Air 
Act, imder which the Secretary of Health, Education, and Welfare, 
can ask the Attorney General of the United States to bring suit to 
enjoin air polluting activities. 

This would take place only if there were no action on the part of 
the responsible State agency. State and local agencies, being closer 
to the scene of such a problem, are in a better position to deal with it, 
and under the Clean Air Act, we can expect States to take the 
necessary action. The alternative is for the Federal Government to 
see that action is taken out on behalf of the State. 

Mr. CARTER. Have you gone over this emission chart with anyone? 
Has anyone asked you concerning that? It is attached to your paper. 

Mr. STBINFELD. Yes, figure 5? 
Mr. CARTER. Yes. 
Dr. MiDDLETON. Dr. Steinfeld made some comments on that this 

morning. 
Mr. CARTER. I notice that carbon monoxide emissions, by 1970, 

will be reducetl to 23 grams per mile. Is that right? 
Dr. MiDDLETON. That is nght. 
Mr. CARTER. In 71, you don't envision any further reduction? 
Dr. MiDDLETON. That is right. 
Mr. CARTER. DO you think that that is at such level, evidently, 

that it won't be consequential, then? 
Dr. MiDDLETON. That is not a correct deduction. Following the 

publication of air quality criteria reflecting the current knowledge of 
the eflFects of carbon monoxide, we would expect the air quality stand- 
ards adopted by the States to require, since the motor vehicle is the 
principal source of this pollutant, that there be further reductions 
of emissions from the motor vehicle, and this being a Federal responsi- 
bility, wc look forward to having more stringent standards for carbon 
mono.xide in the future. 

Mr. CARTER. Actually, total pollution would deiiend more on tlie 
number of cai-s than really the amount emitted, would it not? The 
more cars you have, the more pollution you have, in other words? 

Dr. MiDDLETON. Even with the standards that have been in effect 
in California since the 1960 model year on, about 40 percent of the 
days in the Los Angeles area, a carbon mono.xide level of ten parts 
per million for a number of hours that w>is, is exceeded. 
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This is the clearest way I can tell you that the 23.0 grams per 
vehicle mile limitation on carbon monoxide emissions is an inadequate 
emission reduction. 

It needs to be much more stringent. 
Mr. CARTER. Even with the much more stringent standards and 

the number of cars increased, we would still have the same amount 
of pollution. 

Dr. MiDDLETON. Dr. Carter, if you had the same living patterns, 
the same kinds of transportation systems, you would have a serious 
problem. But if you change the average rate of speed with which 
cars move, you can reduce the amount of pollution, to some extent. 

But then if you increase the number of cars, you also begin to 
increase the amount of pollution they actually put out. So we reaDy 
need to be concerned not only wth bringing about motor vehicle 
pollution control through attention to the emissions from vehicles; 
we also need to be concerned, as Dr. Steinfeld said earlier, with the 
properties of the fuel, as well as, more basically, the nature of the 
transportation system. 

Mr. CARTER. I certainly agree. Perhaps more electrically powered 
transportation or something of that nature might help. Is that right? 

Dr. MiDDLETON. This depends very greatly on whether an elec- 
tric generating plant is the principal battery charging basis. One 
then has to consider whether the battery system, though clean in 
its own right, is contributing to the amounts of sulphur oxides, 
particulate matter, and nitrogen oxides that are being emitted by the 
powerplant. 

Mr. CARTER. You are referring to hydrogen electric powerplant, I 
would think then? 

Dr. MiDDLETON. It would be nice to think that hydroelectricity 
could be available everywhere, but I think we have to understand 
that we depend very greatly on coal and oil for this. 

Mr. CARTER. That is quite true. 
Dr. MiDDLETON. That is why we have been trying to place 

emphasis on solving the sulphur oxides problem, on demonstrating 
practical control techniques, so that we can have an assured use of 
coal and oil in this country without the pollution. 

So, if we couple clean powerplants with electric cars, then, possibly, 
electric cars would be useful. But if we plan on having a transportation 
system with electric cars and forget how the electricity gets generated, 
then we don't have a worthwhile system. 

Mr. CARTER. Thank you, Mr. Chairman. 
Mr. ROGERS. Let me ask you about your training program. What 

amount of your budget is devoted for training purposes then? 
Dr. MiDDLETON. Our manpower development progi'am, as we call 

this effort, includes of training grants in fiscal year 1969 in the amount 
of $2,691,000. 

Mr. ROGERS. These go to institutions? 
Dr. MiDDLETON. These are grants to academic institutions. 
Mr. ROGERS. How many benefit from that 2 million? 
Dr. MiDDLETON. About 30 institutions. 
Mr. ROGERS. Would you let us have for the record those insti- 

tutions? 
Dr. MiDDLETON. Yes. 
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(The following information was received for the record:) 

IN8TITOTI0N8  RECEIVINO TRAINING   GRANTS 

In Fiscal 1969, National Air Pollution Control Administration training grants 
were awarded to 38 academic institutions and one State health department. Insti- 
tutions that received support were as follows: 
University of California 
University of Chicago 
California State Polytechnic College 
University of Cincinnati 
Cooper Union 
Drexel Institute of Technology 
University of Florida 
Harvard University 
Johns Hopkins University 
University of Illinois 
University of Indiana 
University of Iowa 
University of Kentucky 
University of Maryland 
University of Massachusetts 
University of Michigan 
Michigan State University 
University of Minnesota 
New York University 
North Carolina State University 

Northwestern University 
Ohio State University 
Oregon State University 
Pennsylvania State University 
University of Pittsburgh 
Portland State College 
Purdue University 
Santa Fe Junior College 
University of Southern California 
Temple University 
University of Texas at Austin 
Texas A. & M. University 
University of Utah 
Vanderbilt University 
University of Washington 
University of West Virginia 
University of Wisconsin 
Yale University 
California State Department of Public 

Health (technical seminars) 

Mr. ROGERS. How many students are involved in this work in those 
thirty institutions? 

Dr. MiDDLETON. I would be pleased to supply that for the record. 
(The following statement was received for tne record:) 
Totally, 621 students have been or are being trained at the 38 institutions sup- 

ported by fiscal 1969 training grant awards. Of this total, 370 received support 
(e.g., stipend, dependency allowance, tuition, etc.) from the National Air Pollution 
Control Administration. 

Mr. ROGERS. Have you any estimate at all? 
Dr. MiDDLETON. I would rather supply it for the record. It is 

several hundred. I am not sure what the number really is. 
(The following statement was received for the record:) 
In fiscal 1969, a total of 621 students was enrolled in college and university 

training programs supported by the National Air Pollution Control Administration. 

Mr. ROGERS. What type of training is this? 
Dr. MiDDLETON. This includes mainly graduate training in areas 

relating to air pollution control, but it also includes some under- 
graduate, and post graduate activity. 

M^r. ROGERS. We would like to know how many in each program? 
Dr. MiDDLETON. I would be pleased to supply that. 
(The following statement was received for the record:) 
Of the 621 students enrolled in training programs supported by the National 

Air Pollution Control Administration in fiscal 1969, more than half were graduate 
students. Specifically, there were 285 undergraduates, 315 graduate students, 
and 21 post graduates. 

Dr. MiDDLETON. We have in our fellowship program $468,000 for 
disbursements of funds for graduate, post-gi'aduate training. 

Mr. ROGERS. HOW many are involved in that program? 
Dr. MiDDLETON. I will be glad to supply that for the record as 

well; it is close to a hundred. 
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(The following statement was received for the record:) 
In fiscal 1968, fellowship awards amounted to $468,000. These funds supported 

77 students. 

Dr. MiDDLETON. Most of these programs cost in the neighborhood 
of about $6,000 to $7,000 per person. 

Mr. ROGERS. You underwTite them for how long? 
Dr. MiDDLETON. A fellowship applicant applies on the basis of 

having a degree in mind, with the institution he will attend having 
approved his plan. He can be supported so long as he meets the insti- 
tution's academic requirements and is meeting the plan that he 
origuially supplied. So the period of support then, depends upon 
whether he is seeking a master's degree or a Ph. D. degree or some 
professional degree. 

Mr. ROGERS. What is the longest period of time you would support? 
Dr. MiDDLETON. Normally the longest period of time would be 

for a Ph. D., and, typically, a full time student, at a good institution, 
with good teaching, should be able to finish this in three years. 

Mr. ROGERS. SO that would be the longest fellowship, a three year 
fellowship, is that right? 

Dr. MiDDLETON. There may be unusual situations in which the 
period of support would be extended, for example, where the candidate 
who was an engineer and wanted to go into some related medical 
studies. That may take longer. Typically, however, it is less than three 
years. 

Mr. ROGERS. We would like to be advised of how many and the 
length of time generally, and if there are any over your 3-year period. 

Dr. MiDDLETON. That could be supplied for the record. 
(The following statement was received for the record:) 
In the fiscal 1963-69 period, fellowship awards were made to 167 students, of 

whom 14 were supported for more than three years. Among these 14, the average 
period of support was 3% 3'cars. In ten cases, the students were doctoral degree 
candidates who required more than three years to complete their work. In four 
cases, extra time was spent in post-doctorate studies. Generally, however, the 
average period of fellowship support is two years. 

Mr. ROGERS. DO you have funds for supporting families of a full 
time student? 

Dr. MiDDLETON. Yes, the amount of payment to the student is also 
dejjendent upon whether he has a family. There are fixed fees for the 
size of the family. 

Mr. ROGERS. I would like to know the largest grant as well as the 
smallest in the fellowship program. 

Dr. MiDDLETON. I Avoiild be glad to supply that for the record. 
(The following statement was received for the record:) 

In fiscal 1969, the largest single felloe-ship award was S13,000 (tuition, .$2,500; 
stipend, $8,000; dependents, $2,500), while the smallest was $.5,500 (tuition, 
$2,500; stipend, $3,000). 

Dr. MiDDLETON. The other element of our manpower development 
program budgeted at $1.5 million, is the short tenn training program 
we spoke about earlier this morning. 

Mr. ROGERS. YOU do that in Cincinnatti? 
Dr. MiDDLETON. We do much of that in our Technical Center in the 

Research Tiiangle Park in North Carolina, but we also conduct these 
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courses in various other places around the country. We work out with 
the States and local agencies to ascertain their interests in training 
activities and try to arrange our States, curriculum accordingly. 

Mr. ROGERS. Let us know what programs have been run last year, 
the length of those programs and the number of peojile trained. 

Dr. MiDDLETON. I would be pleased to supply that. I would ask 
perhaps your indulgence to supply it not for just the last year, because 
last year, in the process of moving people from Ohio to North Carolina, 
there were some upsets in our program activity. 

Mr. ROGERS. Let us have tiie year before and last year so we can 
see what has been done. We will appreciate that very much. 

Dr. MiDDLETON. We will include all the information. 
(The following information was received for the record:) 

TECHNICAL AND ORIENTATION COURSES CONDUCTED BY NATIONAL AIR POLLU- 
TION CONTROL ADMINISTRATION 

The National Air Pollution Control Administration conducts a varioty of 
technical courses for its own personnel, employees of other Federal agencies. 
State and local personnel, employees of private organizations, and university 
faculty members and students. Courses offered cover virtually all aspects of air 
pollution control, including air quality management, field studies and enforcement, 
process evaluation and control, and air sampling and analysis. Courses are con- 
ducted either at the National Air Pollution Control Adn>inistration's Technical 
Center in North Carolina or at other places around the coimtry. Table 1 show.s 
the number of course presentations and enrollment for the Fiscal 1958-1969 
period. Table 2 provides a breakdown of enroUees by tj-pe of organization in which 
they were employed. 
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TABLE 2.—NATIONAL AIR POLLUTION CONTROL ADMINISTRATION—PERCENTAGE DISTRIBUTION OF 
STUDENTS BY EMPLOYERS 

Industry University 
Other and con- - 

Fiscal year Total DHEW Federal Stale Ucal sultants Faculty Students Others 

1958  100 5.1 13.2 28.0 4.4 33.8 10.3 0 5.2 
1959  100 8.4 17.7 22.3 16.9 24.6 3.8 0 6.3 
1960  100 19.4 18.7 18.7 12.0 23.4 .6 0 7.2 
1961  100 25.6 9.7 22.0 8.8 15.9 3.5 0 14. S 
1962  100 20.0 5.7 22.6 10.6 10.6 3.4 0 27.1 
1963  100 28.4 12.7 21.2 14.7 13.7 1.9 .3 7.1 
1964  100 22.9 13.9 22.7 17.0 15.4 3.1 .8 4.2 
1965   100 12.5 11.7 19,0 30.3 15.2 3.2 2.5 5.6 
1966   100 6.9 10.1 20.6 42.6 12.8 2.1 2 3 2.3 
1967  100 9.6 12.5 19.7 34.4 15.3 2.2 2.9 3.4 
1968  100 9.3 10.2 26.0 36.1 11.1 2.8 1.6 2.8 
1969  100 13.2 6.3 27.7 31.4 12.7 1.5 1.2 5.9 

In addition to technical courses for air pollution control personnel, the National 
Air Pollution Control Administration conducts orientation courses for interested 
citizens and civic leaders. Such courses are designed primarily to develop improved 
public understanding of air pollution and its prevention and control. Table 3 
shows numbers of orientation course presentations and enrollment during the 
Fiscal 1958-1969 period. 

TABLE 3.—NATIONAL AIR POLLUTION CONTROL ADMINISTRATION, SUMMARY OF ORIENTATION COURSE 
PRESENTATIONS AND ENROLLMENT 

Number of Number of Number of 
Fiscal year presentations weeks trainees 

1958  
1959  
1960  
1961_._  
1962  
1963  
1964  
1965  
1966  
1967  
1968  
1969  

Total  85 21.8 5,591 

Mr. ROGERS. Someone said that we have spent some $10 million to 
$20 million over the past 4 or 5 years to train technicians, 
engineers and control officials but only about one-third of those are 
still in programs of a public nature. Would that be true? 

Dr. MiDDLETON. I seriously doubt that. But we have figures that I 
vn\l supply to you. 

Mr. ROGERS. I think we would Uke to know how many of them are 
staying in the fields once they have been trained? 

(The following information was received for the record:) 
From Fiscal 196,3 through Fiscal 1968, a total of 511 students was supported 

by training grants and fellowship awards from the National Air Pollution Control 
Administration. Of this total, 332 are engaged in activities related to air pollution 
control; 185 (56 percent) are in public service (government and education) and 
147 (44 percent) are employed in the private sector. Of the 179 not engaged in air 
pollution activities, 64 percent arc continuing thc^ir education and some are 
serving in the armed forces. 
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As for personnel who have been enrolled in one or more of the technical courses 
offered by the National Air Pollution Control Administration in Fiscal 1968-69 
(as shown in Table 1 above), it is estimated that 75 percent of those who were 
erajjloyed by Federal, State, and local agencies at the time of their attendance at 
the courses still are in pubhc programs. For the period prior to Fiscal 1968, the 
estimated public program rcteution rate is over 60 percent. 

Mr. ROGERS. IS there any requirement if tliey take your training, 
followshij) or any kind of assistance, that they stay in public health 
in this area? 

Dr. MiDDLETON. In these programs, there is no such requirement, 
no condition that they remain in the air ])ollution field. But the nature 
of the person's commitment, the fact that he has a plan, and a process 
or steps, and accepts it, and it has been shown that very few leave the 
air pollution field. 

They may change their work place. 
Mr. ROGERS. I understand they may be going to private industry. 

But I wonder how many stay in the public area? 
Dr. MiDDLETON. We can sui)pl3' that. (See statement on p 73, this 

hearing.) 
Mr. ROGERS. What about monitering? 
What is our problem there, in monitoring what the air pollution 

levels are? Is there any problem with this? 
Do we have the technique, do we have the instrumentation and 

trained personnel to monitor air pollution? 
Mr. JOHNSON. AS in all other areas, we certainly don't have all of 

the monitoring stations or all of the people to operate them that we 
would like to have. 

Mr. ROGERS. What do we have? 
Mr. JOHNSON. I believe we have in the Federal system maybe 200 

stations, and we would anticipate we woidd need about 2,000 of these 
across the country. 

Mr. ROGERS. Woidd you let us know the number of personnel 
that would require? 

Mr. JOHNSON. I want to verify my figures. I pick these out of the 
air sometimes. 

John, I believe we have about two hundred Federal monitoring 
stations in air pollution across the country now? 

Dr. MiDDLETON. We have about 300 stations that do a number of 
kinds of tests. Most of them are operated by State and local agencies, 
for which we established Federal protocols. The information that is 
gathered is put into a central data storage and retrieval system so 
that it can be usefully employed. 

Mr. ROGERS. Do you find those personnel? 
Dr. MiDDLETON. Yes, on a matching fund basis %vith the State and 

local governments tlu'ough control program grants. 
Mr. ROGERS. How many more monitoring units do we need, 

stations? 
Dr. MiDDLETON. We have a need for a considerable extension. 
Mr. ROGERS. Do yoti need 2000 approximately? 
Dr. MiDDLETON. We are looking towards about doubling what we 

have, and instead of having as too often we have in certain cities, 
just one downtowai station with one monitoring, extending that so 
we really know what is happening in the entire urban area, not just 
in the central core city. 
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So there is a real need for extending the size of the program. 
We are hopeful that States' phms for implementation of air quality 

standards in the air quality control regions inchuie provisions for 
adequate monitoring; indeed, we expect the States and local agencies 
to do more monitoring than they have done in the past. 

Mr. ROGERS. HOW many do we really need to get at the air control 
problem to know what is hai)pening in the country? 

Dr. MiDDLETOx. We need something like 800 or 1,000 stations. 
Mr. ROGERS. DO you tiiink that would he sufficient? 
Dr. MiDDLETON. T'luit would be a much more adequate beginning. 
Mr. ROGERS. I understand that. I want to know wluit we need, not 

what is moi"e knowledgeable or closer. What do we need, 100, 1,000, 
2,000, 3,000? I realize it is an estimate. 

Dr. MiDDLETO.v. We ought to have about 1,000 stations, and they 
ought to be moiutoring more pollutants than they presently are. 
Along with that we should begin to have some environmental indices 
that not only tell us what the chemical compounds may be in the air, 
but also pro\nde some estimates of enviroTimental changes. 

Mr. ROGERS. IS this in the works or do you need more authority or 
•do you need more money and i)ersonnel or all? 

Dr. MiDDLETON. The development of environmental indices is a 
matter we have beeii talking about. The i-esources and i)ersonnel that 
-we have will not allow us to begin this at the present time. 

Mr. ROGERS. If you had the money and the persoimel, could you 
Accomplish shis? 

Is the state of the art such that you can't? 
Dr. MiDDLETON. The state of the art is such that we could start 

this. 
Mr. ROGERS. Would you let us know what you need to start this? 
Dr. MiDDLETON. I would be pleased to do that, Mr. Rogers. 
Mr. ROGERS. In personnel and iu momes and where you would like 

to see these established. 
Dr. MiDDLETON.   Yes. 
Mr. ROGERS. Also, we would like do know the number of personnel 

that are required to bring us up to a proper monitoring effort, and 
the amount of money to support that from the Federal share, if you 
Avould let us have that for the record. 

(The foUowuig information was received for the record:) 

AIR MONITORING STATIONS 

To determine tlio extent of people's exposure to air pollution and to a.ssess the 
impact of air pollution control measures, it is necessarj- to have a continuum of 
data on air pollutant emissions and air quality. Gathering and evaluating these 
data are tasks that require a joint Fedoral-Stat«-local effort. Accordingly, NAPCA 
is engaged not only in opt^rating its own air monitoring network but also in 
supporting State and local monitoring activities. 

Air monitoring networks must mejisure and document progress toward meeting 
ambient air quality standards in all parts of the Nation and must provide data 
that will help control officials predict the impact of decisions on air pollution 
control measures. A comprehensive nationwide air monitoring network would 
consist of 10,000 air monitoring stations. NAPCA would operate approximately 
1,000, with State and local agencies operating 9,000. Of the N.\PCA stations, 
between l.'iO and 200 would provide continuous monitoring of air quality. NAPCA 
also would provide laboratory support for analyzing samples from State and local 
stations for those pollutants  (for example, trace metals, asbestos, pesticides, 
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aeroallergens) that require highly complex, difficult to standardize, laboratory 
procedures. In addition, NAPCA would have to provide additional financial 
support to the States (which would be includfd in control program grants under 
section 105 of the Clean Air Act). 

In Fiscal 1970, resources available for air monitoring and analysis will be 
about 50 positions and $2.1 million. In the absence of normal budgetary con- 
straints (e.g., limitations on total funds available, competition among program.^ 
for available r&sources), resource levels for these activities could usefully be in- 
creased to a level of 180 positions and $7.0 million in Fiscal 1973 and maintained 
at those levels for some years thereafter. States could use additional financial 
support of approximately $7.5 million in Fiscal 1973 for air monitoring. It should 
be noted that these estimates do not represent a commitment bj' the Department 
to seek appropriations for, or to fund, this program at the above level. 

With the expansion of air sampling stations, the data could be related to the 
environment by diffusion modeling, and environmental indices could be de- 
veloped. To develop meaningful environmentjil indices, the interactions of the 
various pollutants in the atmosphere and their effect on the ecosystem must be 
known. Air monitoring, alone, will not allow the development of meaningful 
indices; ecological studies, basic studies of interaction.s of pollutants, and devel- 
opment of new environmental measuring techniques also are required. 

Mr. ROGERS. Where else do you need personnel? Are you short 
in training, research or what? This is a direct question, now, and I 
am not trying to put you on the spot. But we want to know. 

Dr. MiDDLETON. One of oiu- critical needs at this time, Mr. Rogers, 
is that while we have the beginnings of a control program, we still 
are dependent upon having an adequate research and development 
Erogram to provide needed control techniques and to broaden the 

ase of useful sound, uncontrovertible information on the health 
and welfare effects of air pollution. 

Our health research programs are sufficient to allow us to develop, 
may I say, the first generation, of air quality criteria documents. 
They are inadequate to permit us to go on to what we might really 
need. 

Mr. ROGERS. What we will need? 
Dr. MiDDLETON. What we will need are to identify what gaps 

need to be filled and then to fill them. We have not had an opportu- 
nity to assess, as yet, the interaction of pollutants, except, to some 
extent, the interaction of sulfur oxides and particulate matter. Yet, 
we know that air pollution is everything in the air, not just these 
discrete entities. 

Health effects research activities across the Nation and around 
the world have not probed very deeply into the interactions of these 
pollutants. 

Mr. ROGERS. Let us know what personnel and what money to 
cover that personnel and what equipment would be necessary. 

Would you furnish that for the record? 
Dr. MiDDLETON. Yes. 
Mr. ROGERS. I think it would be well to give us a summary of the 

importance of this type of research and its activity on the program, 
what it means in terms of health to the nation. 

Dr. MiDDLETON. I think you can understand, Mr. Rogers, that 
in the health and welfare research area, one cannot normally expect 
the private sector to respond to the extent the Nation Air f'oUution 
Control Administration requires. In the demonstration of control 
techniques for the abatement of pollutants from industrial sources, 
there is a significant private sector involvement which can participate 
in the activities our agency requires. 
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(The following information was peceived for the record:) 

PROOKAU TO GAIN COMPREHENSIVE KNOWLEDGE OP THE EFFECTS 
OF AIR POLLUTION ON THE PUBLIC HEALTH 

Comprehensive knowledge of the effects of air pollution on the public health is 
essential to the establishment of meaningful air quality goals. The National Air 
Pollution Control Administration is stimulating and supporting the development 
of such knowledge through a diversified program which includes: (1) studies in 
its own laboratories, (2) contracts to both private research corporations and 
nonprofit institutions, (3) interagency transfers supporting research in other 
Federal agencies, and (4) research grants to nonprofit institutions. 

The need for air quality criteria places a critical demand on biomedical research. 
The stock of information acquired during the last decade on the effects of air 
pollution on human health is impressive. However, this accumulation of knowledge 
has not obviated the need for additional studies of man both in his natural environ- 
ment and under controlled conditions. Earlier studies were designed to demon- 
state simply the presence or absence of air pollution effects on health, and emphasis 
was placed" on those chronic respiratory diseases caused by a small number of 
pollutants. Research tended to focus on those effects which were easiest to measure, 
often at the expense of the more delicate and less detectable changes. The investi- 
gation of respiratory fimction, for example, probably was overemphasized in 
comparison to other physiological and biochemical parameters. 

The current orientation of heiilth effects research is to measure the more subtle 
changes and to study selected population groups (for example, children), and it is 
certain that the emphasis will shift increasingly to long-term studies of the ex- 
posure to low concentrations of many different pollutants. Accordingly, research 
must be undertaken into the effects of accumulation and storage in the body of 
pollutants which may present continuous or intermittent dangers to health. For 
example, can changes due to low-level exposure, where they do occur, be correlated 
with chronic respiratory disea.ses? Industrial exposures may provide a clue for 
potentially hazardous substances, but one cannot extrapolate results from the 
industrial setting becau.se, among other factors, the population groups in industry 
differ selectively from the total population, and the exposure situation is not the 
.same as the long-term, low-level exposures encountered outside. To date, most 
studies of the effects of pollutants on health have been carried out under industrial 
or laboratory conditions. These must be supplemented by intensive studies under 
the real-world conditions of community air pollution. The harmful role of asbestos, 
for example, in the industrial environment may be quite different from its role in 
the ambient atmosphere, where many other pollutants are also present. 

In the area of epidemiology, NAPCA has initiated a major new effort to observe 
and measure, on a continuing basis, the health of the Nation's population in rela- 
tion to air pollution exposure. For this purpose, a health effects surveillance net- 
work is being set up. Currently, the network is in operation in Birmingham, 
Alabama, and Charlotte and Greensboro, North Carolina. Before the end of 
Fiscal 1970, operations are scheduled to begin in three mid western cities; selection 
of the cities has not been made, as yet. Additional cities will be added to the net- 
work in future years. The network will cover not just cities with chronically high 
levels of air pollution but also cities with intermediate and low levels; this will 
permit comparison of the state of persons' health in relation to varying degrees of 
exposure to air pollution. Initially, cities are being selected on the ba.sis of relative 
levels of particulate matter and sulfur dioxide. Subsequent cities \yill represent 
various geographic areas, as well as different climatological conditions, and will 
also be selected on the basis of relative levels of photochemical oxidants, trace 
metals, hydrocarbons, and other significant pollutants. Within each area, moni- 
toring will be conducted in various .sections of both the central city and suburbs. 
This monitoring will consist of regular measurements of the levels of air pollutants 
plus continuous observation of fluctuations in .selected health characteristics. 

Understandably, public health activity has focused on a few pollutants— 
those that are commonlj' known—but the atmosphere contains a large number of 
other substances, .some quite exotic. Since much of the desired knowledge about 
the health effects of these agents, .singly or in combination, is not now available, it 
becom&s apparent that there is a tremendous job to be performed. Another aspect 
of this task that helps to suggest its magnitude is that, in many instances, o -priori 
reasoning does not indicate what specific health effect might be produced or in 
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which organ system it will occur. Such health effects can l)e related to increases in 
body burden, physiolosical changes, structural damages, or alterations of be- 
havior or psychoinotor functions. 

In such cases, the task of documenting the effects of pollutants breaks down into 
two parts. The first is the identification of specific air poUutant effects in man or 
animal, and the second is the quantification of the.se effects in relation to ambient 
air Itrvels. The first step in the National Air Pollution Control Administration's 
approach to tlie task is the preparation of a summary of what is known al)out the 
effects of a pollutant. Such a document identifies areas in which knowledge is 
missing and suggests research needs. The second step is to design studies which will 
gather those missing pieces of information. Priorities for studies are determined by 
liow critical the desired information is for the preparation of the air C|uality 
criteria documents. 

Even in tho.se cases where sufficient data exist for preijaration of air quality 
criteria documents, research must continue. After publication of an air quality 
criteria document for a .specific pollutant, work is continued to obtain additional 
information aliout the effects of mixtures of the specific i)ollutant with other 
pollutants and to determine if the lowest levels of exposure that cau.se important 
health effects have been ascertained. 

The National Air Pollution Control Administration's Divi.sion of Health Effects 
Research is organized into three Ijranches. The Ecological Research Branch is 
responsible for community studies of health effects of air pollution, including the 
development and operation of a Health Effects Surveillance Network. The Medical 
Research Branch is responsible for human laboratory studies, including the devel- 
opment and testing of new techniques for use in field studies. The Biological Re- 
seareli Branch is responsible for conducting laboratory studies on animals. Such 
studies are necessary to identify effects of both short-term and long-term exposure 
to pollutants, singly and iu combination, prior to any consideration of human 
studies. 

In Fiscal 1970, resources available to the Division of Health Effects Research 
will be about $."> million and 125 positions. In the absence of normal budgetary 
constraints (for example, limitations on total funds available, competition among 
programs for available resources), resource levels for re.search on the health effect-s 
of air pollution could usefully be increased to a level of 220 positions and S9.1 
million in Fiscal 1973 and maintained at those levels for some years thereafter. 
It sliould be noted that this estimate does not represent a commitment by the 
Department to seek appropriations for, or to fund, this program at the above 
levels. 

Mr. ROGERS. DO we have the necessary instruments to measure 
air poHution? 

Dr. MiDDLETON. No, we do not. 
Mr. ROGERS. What work is being done there? 
Dr. MiDDLETON. Our own organization and a inimber of commercial 

concerns are developing a variety of instruments. We have a very 
significant acti\nity in testing tlie various kinds of measurement 
systems, in cooperation with the Inter-society Committee, and, 
a number of other professional organizations. 

Mr. ROGERS. What do we need to do to get the necessary in- 
strumentation? 

Dr. MiDDLETON. We need more and more to move away from the 
old gas bubblers and liquid systems into some finite, physical chemical 
methods, mostly those methods that are operated by mechanical 
devices and are not dej)endent upon correction by men. 

Mr. ROGERS. Do we have the technique or knowledge to develop 
these now? 

Dr. MiDDLETON. Air pollution measurement and monitoring sys- 
tems are in their infancy in this country. They need to be greatly 
improved. 

Mr. ROGERS. What amount of your budget is devoted to research 
on instrumentation? 
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Dr. MiDDLETON. An altogether too small an amount of budget, 
Mr. ROGERS. Apprcximately? 
Dr. MiDDLETON. I would have to break that out from information 

that I do not have with me here. I can supply that. 
Mr. RGOERS. Would it be more than a million? 
Dr. MiDDLETON. Yes. About one million or one million and a 

quarter. 
Mr. ROGERS. If you will let us have that figure and also what you 

think is necessary to bring this up to a proper jirogram and the number 
of personnel involved and any costs involved. 

Dr. MiDDLETON. Yes. 
Mr. ROGERS. With a statement of importance. 
(The following information was received for the record:; 

INSTUUMENTATION AND ANALYTICAL TECHNIQUES 

Currently available air pollution iustrumentation and analytical techniques are 
not adequate to meet current and anticipated future needs in air monitoring, 
source testing, measurement of meteorological parameters, and laboratory re- 
search. This problem is accentuated by increases in the number of pollutants 
coming under surveillance and the expanding activity of air pollution control 
agencies. 

The development of new instrumentation is critical to the continued progress of 
air pollution control and to evaluation of that progress. More accurate, reliable, 
compact, and less costlj' instrumentation is needed for air monitoring. Enhanced 
capabilities are needed: Long-path instruments are needed to determine air 
quality and meteorological variations in space as well as time; remote optical 
measuring equipment is neetled to facilitate measurement of source emissions. New 
instruments will be needed to permit implementation of future motor vehicle 
emission regulations. Standardization of instrument techniques also is urgently 
required. 

Most instruments in use for air quality monitoring were developed between 10 
and 15 years ago and are limited largely to four of the most common types of air 
pollutants. NAPCA intends publishing air quality criteria to cover, in total, 
more than 23 pollutants over the next five years. .\l80, these instruments lack 
accuracy, sufficient sensitivity to reflect progress in controlling air pollution, or 
the specificity needed to satisfy air quality criteria requirements. In addition, many 
of these older instruments have calibration and maintenance problems associated 
with their use. Remote instrvimentation is not available to measure stack emissions 
of particulate matter or nitric oxide, and available instruments are not completely 
adequate for measuring sulfur dioxide. No equipment is available for continuous 
field measurements of specific particulate substance.s, such as lead, s\ilfate, nitrate, 
polynuclear aromatic hydrocarbons, and aeroallergens. Miniaturized pollutant 
dosage instruments are not available for health effects surveillance activities. 

In the past, it was hoped that the instrument industry would expend its own 
funds to provide new air pollution instrumentation. Though a few industrial air 
pollution instrument projects arc carried out, past and present projections indicate 
too small a market potential to justify extensive \ise of private funds for research 
and development. It is clear that instruments needed in air pollution will not be 
provided without an adequate level of Federal funding. 

An increased expenditure of Federal funds will be needed to conduct and support 
the necessary research and development In all areas of significant technological 
need. An adequate level of funding would permit exploration of two or three 
approaches, in many cases, to insure appropriate probability of success and to 
provide a range of instrumentation for use in various situations. In addition, an 
adequate program would include expanded efforts to take advantage of spin-off 
from instrumentation programs of other Federal agencies, particularly the Departs 
ment of Defense and the National .\eronautics and Space Administration. 

In Fiscal 1970, resources planned for NAPCA's instrumentation development, 
evaluation, and closely related activities total some $'.i million and 2.j positions. 
Many of these staff members are in NAPCA's Division of Chemistry and Physics, 
which conducts most instrument projects and is responsible for coordination of all 
instrumentation activities in NAPCA. About half of these staff members are in- 
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volved in developing new instruments for air quality monitoring; the progress 
made in this area within the last two years is the result of a combined effort by this 
NAPCA group and contractors. Future success in instrumentation research re- 
quires that NAPCA staff engage actively in the main aspects of experimental 
activity. Experimentally oriented staff members also are well equipped to select 
the best propo.sals from contractors, provide capable project ofBcers, and insure 
progress across project lines. In the absence of normal budgetary constraints 
(e.g., limitations on total funds available, competition among programs for 
available resources), resource levels for instrumentation research and development 
could uscfulh' be increased to a level of 47 positions and $6 million in Fiscal 1973 
and maintained at those levels for some years thereafter. It should be noted that 
this estimate does not represent a commitment by the Department to seek appro- 
priations for, or to fund, this program at the above levels. 

Mr. ROGERS. It seems to me if we are going to get at this problem, 
this is the first thing we need to do, to be able to have a monitoring 
device to be able to recognize where the pollution is. 

Dr. MiDDLETON. That is very true, Mr. Rogers. We collect par- 
ticulate samples, which Dr. Carter showed an interest in earlier. We 
collect them on a screen. The samples require anah'ses. We have years 
and years of these things stacked up waiting for the methods and our 
operational capability to make the trace metal analyses. 

So, we have a backlog of information to assess if we have the tools 
developed to make that assessment. 

Mr. ROGERS. We need to know what we need to do to get that. 
Who makes the evaluation of all of the data? 
Dr. MiDDLETON. The evaluation of the data is done in our Bureau 

of Criteria and Standards. 
Mr. ROGERS. Are you properly staffed there? Is there any backlog? 

Can they handle what needs to be done? 
Dr. MiDDLETON. There is a very considerable backlog. Even the 

Congress has complained about the rate of our producing reports on 
the air quality data that we could collect. 

Mr. ROGERS. What is the backlog? Could you estimate it? 
Dr. MiDDLETON. We have about 3% to 4 years backlog in analysis 

of trace metals. We have no capability at the present tune to make 
analyses of many of the air quality data that we have in the sense 
of making projections and predictions. We feel lucky to stay with 
the data that we have and report them as quickly as we can. We have 
a real need to make better use of the data we collect, not just by stating 
what we find, for this information can be used in diffusion modeling, 
to make the projections which will be helpful in the State and local 
planning. 

Mr. ROGERS. TO know how to control it in the future. I would 
think this is very important. Is it? 

Dr. MiDDLETON. I think it is extremely important. 
Mr. ROGERS. Would you let us know what personnel and monies 

are needed to bring your effort up to where you can become current 
in this activity? 

Dr. MiDDLETON. I Avill endeavor to put that together for you. 
(See "Air Monitoring Stations", on p. 75, this hearing.) 
Mr. ROGERS. In approving State operations, do you have any 

criteria that they must go by as to having so many engineers or so 
many technical people in their operations in order to get a grant from 
the Federal Government? 
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Dr. MiDDLETON. In our Division of Control Agency Development, 
we have a staff that is employed solely for that purpose. 

Mr. RooBKS. Yes, but do they do it? 
Dr. MiDDLETON. They do. By regulation, we say what a program 

must have to qualify for grant funds. We make suggestions to a^^en- 
cies as to how they might be structured depending upon the size of the 
community and the nature of the problem, and we recommend to 
them the nature of the staflFing that would be ideal. 

Mr. ROGERS. But they don't have to do it, if they don't want to. 
Dr. MiDDLETON.   No. 
Mr. ROGERS. But you don't have to approve their plan either, 

do you? 
Dr. MiDDLETON. We will not approve their plan if their growth 

and development are not in keeping with the goals we agreed upon 
in the first place. 

Mr. ROGERS. Or if the people are not technically competent. 
Dr. MiDDLETON. That is judged in another way. If they don't 

have the competent people, they simply don't attain the goals. So, 
in fact, their likelihood of their being funded in the future is small, 
if they don't have the ijeople. 

Mr. ROGERS. I would think you would want to watch that and 
encourage the competency to be developed in these States. 

Dr. MiDDLETON. That is why we have the training program address- 
ing itself, hopefully, to proWding some 8,000 i)eople that would 
be required. 

Mr. ROGERS. What are we doing as far as the Federal Government 
is concerned to control air pollution? Are you working with GSA, the 
Defense Department, and other governmental departments? 

Dr. MiDDLETON. Yes. We have the responsibility of advising the 
Bureau of the Budget on the Federal plan for the control of air pol- 
lution at Fetleral facilities. As to which departments we work with, 
I think you can understand that most of our work is with the Depart- 
ment of Defense, the Post Office, and the General Services Adminis- 
tration simply because they have the largest number of installations. 
The General Services Administration has been notable in its response 
to requirements for clean air. 

The Department of Defense has been extremely helpful in bringing 
about a change in the quality of fuels used by the Federal establish- 
ment. It is through their defense suppliers organization that the 
Federal Government now for the first time is havmg a real impact on 
being certain that Federal facilities do in fact use the kinds of fuels 
that meet the air quality requirements. 

Mr. ROGERS. Can you require the governmental departments and 
governmental agencies to meet certain standards? 

Dr. MiDDLETON. Yes, we can, in specific areas. 
Mr. ROGERS. Do VOU? 
Dr. MiDDLETON. We do. 
Mr. ROGERS.  Are they now meeting them? 
Dr. MiDDLETON. They must meet them in these areas except where 

an exemption is requested in which case there has to be a specific 
petition made by the agency involved, stating which requirement it 
can't meet, and the Secretary then may grant an exemption for a 
specified period of time. 
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Mr. ROGERS. Who checks to i=!ee if they meet it? 
Dr. MiDDLETON. We do, in our Office of Federal FaciUties. 
Mr. ROGERS. Do you have sufficient i^ersonnel to do this checking? 
Dr. MiDDLETON. We do the best we can. 
Mr. ROGERS. I know that. Do you have sufficient personnel? 1 am 

trying to help you, Dr. Middle ton. 
Dr. MiDDLETON. I appreciate that. 
Mr. ROGERS. I am giving you direct questions where your bosses 

won't get on you. So, you can give me a direct answer. 
Dr. MiDDLETON. The answer is no. We don't have enough people. 
Mr. ROGERS. That is what I want to know. I would like to know 

how many you need. I would think you don't have enough people. 
This jiroblem is growing and the American people are very con- 

cerned about it. This committee really wants to know what is necesary 
to meet it. It may be that budget requirements are going to jiut some 
limit on what the Federal Government can do. But at least we want 
to know in all areas, and I want you to furnish that for the record, 
in all areas of air jjollution what personnel are needed, what funding 
is needed, what mstrumentation, what facilities are needed. You 
let us know that, then we will make a judgment and the Bureau of the 
Budget and the President will make a ju<lgment. 

But if you will give us the facts of what is needed, then that will 
help us, I think. 

I know you feel yoti don't want to get out of certain categories, 
but we are asking specifically for this. I am sure the Department will 
stand behind you in submitting that information. 

Dr. STEINFELD. That is correct. 
Mr. ROGERS. SO, let us have that. 
(For the information requested see p. 102.) 
Mr. ROGERS. I would like to know, too, what governmental agencies 

are operating under exemptions and for how long and if they have 
ajjplied for any more. 

Dr. MiDDLETON. I will give you that list. It is a very short list. 
(The following information was received for the record:) 
The only Federal facility now operating under an exemption is the Great 

Lakes Naval Training Center. This facility currently has an exemption from the 
sulfur oxides polhition control regulations applicable to Federal facilities in the 
Chicago Area Air Quality Control Region. The exemption was granted in 1969 to 
permit use of approximately 7,000 tons of high-sulfur coal already on the premisis, 
with the proviso that the coal would be used at a rate not to exceed 100 tons per 
day. On December 23, 1969, in response to an inquiry by telephone, the National 
Air Pollution Control Administration w^as advised that some of the coal still had 
not been used because the rate of use had been substantially less than 100 tons 
per day. The exemption w-ill remain in effect until the supply is exhausted. 
Thereafter, only low-sulfur fuel oil will be used. 

Mr. ROGERS. I want to know also, su])pose we authorize GSA to 
buy automobiles and with certain requirements more strict than 
your normal requirement for production for the American people. 
Don't you think that might be a good idea and create a market? 

Dr. MiDDLETON. I think the idea of creating a market is highly 
desirable and I would hope that the GSA would look to what HEW 
can offer by way of emission standards to meet as a way of making 
this a collaborative Federal eflfort. 
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Mr. ROGERS. I would hope you would work together. This would 
be oiu- intent. This committee, as you may know, first started this 
Tvith safety features. We got the program going nationwide starting 
from this beginning. 

And I think we may want to consider this idea of doing it, except 
having stricter standards that you could set, that they can meet 
ahead of the normal production perhaps which would encourage this. 

California, I understand, has stricter standards than we do nationally. 
Is that correct? 

Dr. MiDDLETON. The Secretary has granted a waiver to the State 
of California because of its more compelling problem, to set more 
stringent standards than those now in effect nationally. The standards 
that the Department contemplates having in future years, however, 
would be more stringent than the ones in effect in the State 
of California. 

Mr. ROGERS. When can we expect that to come forth? 
Dr. MiDDLETON. 1 think the Secretary is expecting to make this 

.announcement in the next several months. 
Mr. RoGEHs. So, we can expect some action when; within one 

month? 
Dr. MiDDLETON. In the President's Environmental Quahty Council 

it was stated that these standards would be announced within six 
months. 

Mr. ROGERS. HOW long ago was that? 
Dr. MiDDLETON. November 22. 
Mr. JOHNSON. I think we need to make the record perfectly clear on 

this, Mr. Rogers. 
The Secretary will anounce standards that will be much more strict 

to take us down the road in terms of improving this situation, but it 
doesn't mean that the standards themselves would be in effect in six 
months. It very well maj- be that the standards will be in effect in 
some future production year. 

Mr. ROGERS. I understand. But at least it would go into effect and 
then you give them a period of time to complj\ 

Mr. JOHNSON. That is correct. 
Mr. ROGERS. This would be understandable. 
Have you given any assistance in developing vehicle inspection 

programs? 
Dr. MiDDLETON. Yes, we have. 
Mr. ROGERS. What assistance? 
Dr. MiDDLETON. To assist the State of New Jersey we have had a 

demonstration grant for exploration of what could be developed by 
way of an insj)ection program. 

Mr. ROGERS. How many programs do you have operational? 
Dr. MiDDLETON. We have only that program that directly relates 

to passenger car inspection in New Jersey. We have awarded a demon- 
stration grant to the State of California to look at the possibility of 
evaluating diesels and others. 

Mr. ROGERS. Let us have a rundown of those and what you think 
. is being accomphshed, if anytliing has. 

(The following information was received for the record:) 
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DEMONSTBATION PROJECT 

Project Title: New Jersey Motor Vehicle Emission Inspection Project. 
Agency: State of New Jersey, Department of Public Health, Division of Clean 

Air and Water (Richard J. Sullivan, Director). 
GraiU Data: Federal Funds Provided $813,581. 

Budget 

Grant No. Period Federal Local Total 

67A-3301D Dec. 6,1966 to July 31,1967         $235,300 $78,434 $313,734 
68B-3301D  Aug. 1, 1967 to June 30,1968  174,000 58,012 232,012 
68B-3301D July 1, 1968 to June 30,1970  404,281 139,513 543,794 

Total  813.581 275,959 1.089,540 

PBOJECT ELEMENTS 

(1) Evaluation of the feasibility of enforcing motor vehicle pollution control 
requirements by tests at the established State motor vehicle safety in.spection 
stations. 

(2) The procurement and evaluation of low cost smoke meters and smoke 
guides for on the road measurement of smoke from diesel powered vehicles. 

(3) Development of an exhaust emission testing procedure and testing system 
for rapid emission tests in a safety lane. 

(4) The installation and testing in six pilot locations in New Jersey Motor 
Vehicle Inspection Lanes and also in the States Motor Vehicle Laboratory, of a 
prototype system developed under this project for the purpose of demonstrating 
the practicability of the system under actual operational conditions, and to develop 
data for the establishment of legal standards. 

(0) The construction of a mobile unit equipped with a prototype system to 
demonstrate its use at schools for mechanics, to test vehicles at automobile 
dealer showrooms and for related educational and surveillance purposes. 

(6) Evaluation of the effectivenesis of engine maintenance procedures rec- 
ommended by the automotive service industry on vehicles which fail to meet 
hypothetical New Jersey standards when tested in the pilot safety inspection 
lanes. Results will be measured on effectiveness of work performed at (a) diagnostic 
tune-up centers, (b) new car dealers and (c) routine service stations and garages. 

PROGRESS 

(1) Testing cycle and equipment to perform inspection lane testing have been 
developed. 1 he" test takes 90 seconds. During the coming year, results of this 
quick test will be compared with results of seven-mode cycle test currently used 
to determine compliance with Federal standards. 

(2) A diagnostic clinic has been constructed and will be operational later this 
month. Motorists whose vehicles fail the 90-second test will be invited to have 
their vehicles adjusted and retested. Results will assist the State in determining 
whether to develop courses on emission control systems for auto mechanics 
throughout the State. 

Mr. ROGERS. What about registration of fuel additives? Are the 
oil companies coining and telling you what they are putting in their 
gasoline? 

Dr. MiDDLETO-V. The Secretary has before him, as Dr. Steinfeld 
told you this morning, the proposed regulation to start the registra- 
tion of fuel additives. It has not yet been signed. 

Mr. ROGERS. Is there any difficulty there? Do you anticipate this 
will come out? 

Dr. STEINFELD. Yes, I do. 
Mr. ROGERS. It should be very soon. 
Dr. STEINFELD. Yes. 
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Mr. ROGERS. SO, we will know what additives are involved. 
I would think this would be very important in domg research and 
knowing how to cure the problems. 

Dr. MiDDLETON. It is very important, and I am pleased that the 
National Advisory Committee on Fuel Additives has been helpful 
in getting these regulations prepared. 

Mr. ROGERS. Are you having any resistance from any of the 
companies? 

Dr. MiDDLETON. No, I think they understand what the nature 
of the game is. This is the time to comply. 

Mr. ROGERS. HOW many requests have been made of industry 
to permit access to records? 

Dr. MiDDLETON. I don't have that information available. 
Mr. ROGERS. Could you furnish it to us? 
Dr. MiDDLETON. Yes. 
(The following information was received for the record:) 

REQUESTS OF INDUSTBY TO SUPPLY INFORMATION RE AIR QUALITY CONTROL 

The National Air Pollution Control Administration (NAPCA) often requests 
private firms and trade as.sociations to furnish information on air pollutant 
emissions, design and use of control equipment, cost of controlling emissions, 
and so on. Such requests are made either directly by NAPCA or on behalf of 
NAPCA by contractors. They are made in connection with various activities 
under the Clean Air Act, as amended, including abatement activities, research 
and development, compilation of national and regional air pollutant emission 
inventories, and preparation of estimates of the cost of preventing and controlling 
air pollution. In large measure, industry response to such requests has been good, 
but there have been instances of refusal to provide requested information. Often, 
information is refused on the ground that it does not exist or because assembling 
it would be an imdue burden on the company. There have been cases, however, 
in which refusal seemingly reflected an unwillingness to cooperate. The following 
is a brief resume of some typical experiences: 

1. In the Parkersburg, West Virginia-Marietta, Ohio area, where interstate air 
pollution abatement action was initiated by the Secretary of Health, Education, 
and Welfare, an emission inventory was undertaken in February 1966. Question- 
naires were sent to 34 industrial plants, including one operated by the Union 
Carbide Corporation, a major source of air pollution in the area. All 34 recipients 
completed and returned the inventory forms. At the abatement conference in 
March 1967, there was considerable dispute about emissions from the Union 
Carbide plant. Following the conference, NAPCA personnel asked Union Carbide 
officials for data on plant operations in order to obtain a technically sound basis 
for emission estimates. Plant officials refused to furnish the data and requested 
that further inquiries be made through the Ohio Air Pollution Control Board. 
In 1969, to prepare to reconvene the abatement conference, NAPCA requested 
and received updated information from 33 of the industrial plants in the area 
and from four large electric generating plants located just outside the area. In 
accordance with the procedure suggested by Union Carbide officials, questions 
on the Union Carbide plant were sent to the Ohio Air Pollution Control Board. At 
a meeting in September 1969, Union Carbide officials declined to furnish the 
Board any information for use in the abatement proceedings. NAPCA Commis- 
sioner John T. Middleton subsequently sent the company a registered letter 
directing that available information be furnished, in accordance with Section 
108(j) of the Clean Air Act, as amended; the company has complied. 

2. In August 1966, NAPCA sent emission inventory Questionnaires to .54 in- 
dustrial plants in the Steubenville, Ohio—Weirton-Wheeling, West Virginia 
area. Emissions data were provided voluntarily by all the companies contacted 
except Pittsburgh Steel (Wheeling Division) and National Steel (Weirton Divi- 
sion). Both companies refused to provide such data, apparently on the ground 
that they were not required to do so unless and until an abatement conference 
had been called. 
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3. In the Ironton-Ashland-Hiintington area (Ohio-Kentucky-West Virginia), 
•emissions data questionnaires were sent to 38 companies with plant,s in the area 
and one electric generating plant outside the are^i. Completed questionnaires 
were received from all companies except the Arinco Steel Corporation, A-shland, 
Kentucky. Armco cooperated in the initial phases of this study and allowed 
NAPCA personnel to visit its plant but later declined to complete the question- 
naire, apparently on the same ground a-s that cited above with regard to steel 
companies in the Steubeiiville-Weirton-Wheeling area; however, the questionnaire 
was later completed when section 108(j) of the Act was invoked. 

4. In the Kansas City area, a questionnaire was sent to 819 industrial and 
commercial e.stablishnients. Tlirovigh respon.ses to the questionnaire and/or 
follow-up telephone calls, needed information was obtained on all major air pollu- 
tion sources. 

5. In connection with interstate air pollution abatement action in the New 
York City-northern New Jersey area, questionnaires were sent to 120 major 
industrial sources of air pollution in New Jensey. All provided the information 
needed for the survey. 

6. In the Philadelphia area, a NAPCA questionnaire was sent to 750 industrial 
establishments in Peimsylvania and New Jersey. There wa.s a response rate of 
aljoiit .">0 percent. Responses were received from all major industrial sources of 
air iJoUiition except the Toxaco refinery in New Jersey; the company apparently 
objected to what it considered a duplication of previous air pollution .surveys 
and communicated its objection to N.\PCA. Though the need for more detailed 
data than had been obtained in previous studies was explained in NAPCA's 
reply, the company declined to complete the questionnaire. The United States 
Steel Corporation voluntarily supplied data sufficient for estimating emis.sions 
from its Fairless Hills plant but sti|>ulated that the data not be published in such 
a manner as to permit identification of the plant or the corporation. 

7. In connection with a study sponsored l)y the International Joint Commission 
(IJC), NAPCA sent questionnaires to more than 1,.30() establishments in the 
Detroit area. Thirty-eight percent were returned with the requested information; 
as in other surveys of this type, the rest of the questionnaires were never returned 
or were returned uiuinswercd becau.se the addressees had moved, were out of 
business, inaintaini^d just sales offices in the area, etc. Following the survey, 
questions arose regarding the tise to be made of the information. Accordingly, 
the IJC asked each respondent to consent to, or decline to permit, publication of 
portions of the information furnished. Exercising its prerogative to decline, the 
Detroit Edison Company withdrew data previously furnished on 18 electric 
generating and heating plants. No reason was given for the company's action. 
The Great Lakes Steel Corporation refused to complete a questionnaire but did 
provide some information when NAPCA personnel interviewed plant officials. 
About 8."i percent of the major industrial sources in the area provided the requested 
information. 

S. In the Chattanooga area, NAPCA asked the Chattanooga Bureau of Air 
Pollution Control and the Air Quality Subcommittee of the Chattanooga Air 
Pollution Control Board for their s\ipport in the conduct of an emissions survey. 
They welcomed the survey and agreed to solicit the support of Industry and the 
local Chamber of Commerce. NAPCA's questionnaire was reviewed by the Cham- 
ber of Commerce and various industry officials. Just l)eforc the questionnaires 
were to be mailed, the Chamber of Commerce requested a delay; NAPC.\ was 
advised that some industrial firms had indicated they would not respond because 
of a lack of assurance that information they furnished would be kept confidential. 
NAPCA uses a questionnaire approved by the Bureau of the Budget. The ques- 
tionnaire contains a statement as to the conditions under which information is 
received; this statement is reproduced in Ajipendix A. NAPCA subsequently re- 
ceived a letter from the Chattanooga Manufact\irers Association, which confirmed 
that its industrial members would be encouraged not to complete the question- 
naire unless further restrictions on use of the data were imposed. Accordingly, it 
was agreed that th(! survey would he conducted instead by the Chattanooga Bu- 
reau of Air Pollution Control, with the data to be made available to NAPCA on a 
restricted-use ba.sis. The restrictions included collection of data by type of indus- 
trial operation and location (but without identification of the company), u.se of the 
data in technical reports in aggregate form only, and no u.se to be made of the data 
in Federal abatement action or local judicial proceedings. Even though the survey 
was conducted in such a way as to a.ssure maximum confidentiality, the overall 
resjjonse was not good. Only 37 percent of industrial firms completed and returned 
the questionnaire used in the survey. Even after follow-up telephone calls from the 
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Chattanooga Air Pollution Control Bureau, at least six major air pollution sources 
refused to provide information. They were the Wheland Foundry Company, U.S. 
Pipe and Foundry Company (two plants), Signal Mountain Portland Cement 
Company, Vulcan Materials Company, and Rossville Development Corporation. 

9. The Manufacturing Chemists Association (MCA) has cooperated with 
NAPCA for several years in technical studies of air pollutant emissions arising 
from production of sulfuric, nitric, and phosphoric acids and other chemical 
process operations. Now in progress are studies of the phosphate fertilizer and 
the chlorine and caustic soda industries. Though industry cooperation generally 
has been good, there have been problems. The study of phosphate fertilizer plants 
in Florida proceeded very slowly for several years because the companies involved 
would not furnish reliable enussions data or permit stack testing to be conducted 
at their plants; now, however, it appears that NAPCA will be able to proceed 
vrith the study. MCA's refusal to include data on cost of emissions control in 
information given to NAPCA also has been a problem; such data are needed to 
permit NAPCA to prepare the reports on air pollution control techniques required 
by section 107(c) of the Clean Air Act, as amended. In the study of chlorine and 
caustic soda manufacturing, NAPCA personnel were refused entry to plants 
leased from the Federal Government and operated bj' private firms; in this 
instance, NAPCA's interest was in obtaining information on certain unique 
processes, being used to control chlorine emissions. The Diamond Alkali Com- 
pany, which manufactures chlorine at facilities leased from the U.S. Army at 
Edgewood Arsenal in Maryland and Pine Bluff Arsenal in Arkansas, declined to 
participate in the NAPCA-MCA study or to permit emissions tests to be made 
at its Edgewood Arsenal facility. A proposal that the Army make the tests also 
was rejected by the company. 

10. In studies aimed at identifying needs for new or improved techniques to 
deal with industrial air pollution problems and in research and development on 
control techniques, NAPCA generally has received good to excellent cooperation 
from individual companies and industry associations. Several industry associa- 
tions have cooperated with NAPCA in planning and conducting studies of air 
pollution problems and control technology needs. Nearly all companies contacted 
during studies of the non-ferrous smelting, iron and steel, and pulp and paper 
industries provided information. 

11. Several companies have been of significant assistance in NAPCA's studies 
of factors affecting the use of limestone as a sulfur oxides sorbont material. 
Among them have been the Florida Power Corporation, Basic Chemicals (Cleve- 
land), G. and W. H. Corson (Plymouth Meeting, Pennsylvania), General Motors 
Corporation (St. Louis plant), and Republic Coal Company (Chicago). 

12. In studies of fabric filters, NAPCA generally has not received cooperation, 
from fabric filter manufacturers. The Industrial Gas Cleaning Institute (IGCI), 
an association of air pollution control equipment manufacturers, was asked for 
help in obtaining information from member companies. IGCI gave a number of 
reasons why the companies should not provide information; the reasons cited 
included lack of personnel to assemble the information, a need to protect pro- 
prietary information, a feeling that the gas cleaning industry is the best judge of 
needed research relating to gas cleaning techniques, and concern that Federal 
research and development might result in restrictions on free market competition 
in the gas cleaning industry. IGCI ultimately decided to suggest that member 
companies make their own decisions on providing information. Nine of the 11 
member companies were contacted, but only three were willing to provide infor- 
mation. Pulverizing Machinery Company was particularly cooperative. American 
Air Filter was willing to have discu.ssions with NAPCA but made no data avail- 
able. Several non-member companies, including VV. W. Sly, Air Preheater, Diisty 
Bustlers, and U. S. Hoffman, provided data. Most of the fabric filter manufac- 
turers that refused to cooperate stated that thej' were too busy or did not have 
the manpower needed to assemble the r(!quested information (though most were 
willing to assemble the information if they were to be paid to do so); this group 
included, among IGCI members. Research Cottrcll, BucU Engineering, Pang- 
born, and Wheelabrator, and, among non-members, Aerodyne Machinery and 
United McGill. 

13. NAPCA's experience in trying to obtain information for control technology 
studies also has included: Refusals by Republic Steel Corporation to provide 
information for several N.\PCA studies; excellent cooperation from Kaiser Steel 
Corporation; refusal of data by the American Smelting and Refining Corporation 
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after it indicated that it had a significant amount of information; and cooperation 
from Research Cottrell in providing non-proprietary information for studies of 
electrostatic precipitators. 

14. NAPCA has had mixed experience in obtaining information needed to 
make nationwide estimates of air polhitant emissions. In general, there has been 
a good response to requests for information in the primary air pollutants (e.g., 
sulfur oxides, nitrogen oxides, carbon monoxide, particulate matter, and hydro- 
carbons). Efforts to obtain data on other pollutants have been less successful. 
Under a contract from NAPCA, W. E. David and Associatas currently is de- 
veloping a nationwide inventory on the sources and magnitude of cadmium, 
nickel, and a.sbestos emissions. The questionnaire cited avove in item 8 is being 
used in this project. Adequate data on nickel are being provided by various 
indu.strial firms, but this is not the case with respect to cadmium and asbestos. 
The major primary proce.^sors of asbestos are providing only token information; 
on the other hand, minor processors operating mines and mills in western Stat<!3 
have been cooperative. Certain manufacturers of products containing asbestos 
have been imcooperative. Firms that have not provided adequate information 
include GAF Corporation, Union Carbide Corporation, and Ford Motor Com- 
pany. Johns-Manville Company has agreed to furnish, but not in writing, an 
estimate of asbestos emi.ssions from one plant of the 30 it operates. With respect 
to cadmium, there has been less than a nO percent rate of satisfactory response 
from primary producers, reprocessors, and ultimate users. This does not include 
the electroplating industry, which is a major user of cadmium but not a major 
source of cadmium emissions to the atmosphere, but it does include cadmium 
chemical formulators, manufacturers of cadmium-containing plastic bottles, 
refinery formulators of motor oils, diesel fuels, and heating oils, nibljcr manu- 
facturers, and manufacturers, of cadmimn-containing pesticides. Firms that 
have not provided adeqviate information include Anaconda Corporation, Ferro 
Corporation, American Smelting and Refining Corporation, St. Joseph Lead 
Company, Firestone Rubber Company, Tenneco Chemicals Corporation, Union 
Carbide Corporation, Goodyear Rubber Company, and B. F. Goodrich Rubber 
Company. 

APPENDIX A 

A. Response on all parts of the .survey form is voluntary. 
B. Information provided to the National Air Polhition Control Administration 

in connection with this form is made confidential by section 1.103(c) of the 
regulations of the Pulilic Health Service (42 CFR). In application of such section, 
public disclosure of information supplied in response to this survey, except as 
hereinafter provided, will be made only in the aggregate for statistical reports 
and other informational purposes which do not involve identification of plants. 

(1) Public disclosure of data which identifies plants may be made as necessary 
in connection with official administrative or judicial proceedings in order to carry 
out the following functions of the National .A.ir Pollution Control Administration: 

a. Development and enforcement of ambient air quality standards and 
plans to implement such standards for designated air quality control regions 
as authorized by sections 107(a)(2) and 108(c) of the Clean Air Act, as 
amended; 

b. Development and support of emergency measures to be imposed during 
acute air pollution episodes as authorized by section 108(k) of the Clean 
Air Act, as amended; and 

c. Abatement of air pollution under section 108 (d), (f), and (g) of the 
Clean Air Act, as amended. 

(2) Upon tender of assurance that jjublic disclosures of identifying data will 
be made only in connection with official administrative or judicial proceedings 
pursuant to local, State, or Federal law, the emission data, including identifica- 
tion of plants, may also be disclosed to the following: 

a. State or interstate air pollution control or planning agencies charged 
with re.sponsibility for developing, enforcing, or implementing ambient air 
quaht}' standards and plans, including emergency measures for designated 
air quality control regions; 

b. Agencies or officials that receive technical assistance; 
c. Agencies or officials of jurisdictions located whoUj' or partially within 

areas under investigation for an abatement proceeding; and 
d. Agencies or in.strumeutalities of the United States. 
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C. If you feel that data reported on this form do not adequately describe your 
operation, please attach additional statements to this form. Should future events 
warrant amendment of the information submitted in this survey, please request 
the necessary forms. 

From: Air CorUamltMnt EmittUnu Suncv, Form Approved, Budget Bureau, No. 8S-R31. 

Mr. ROGERS. Have you had any refusals? 
Dr. MiDDLETON. Very often. 
Mr. ROGERS. From what companies? 
Dr. MiDDLETON'. I can ennunciate those for you. 
Mr. ROGERS. I think the committee would like to know if you are 

not getting cooperation from the industry and wliy not. 
Dr. MiDDLETON. We have a basic difficulty in access to records 

in many industries, but in those corporatioiis and companies that 
have a desire for au" quality improvement, that doesn't seem to be a 
big problem. 

Mr. ROGERS. Let us know, and we will point up the problem. I 
think it needs to be pointed to. 

What about airlines? Can't we do something about that? 
Dr. MiDDLETON. I am sure something can be done about that. 
Mr. ROGERS. Do you have current authority? 
Dr. MiDDLETON. We tlon't have ciuTent authority to specifically 

regulate aircraft emissions. 
NIr. ROGERS. Are you suggesting language to the committee to 

give you this authority or should it be placed in the FAA? 
Dr. STEINFELD. At this point, we still have this under discussion. 
Mr. ROGERS. I am svire you do. I am asking for your viewpoint. 

Can you handle it or should it be given to FAA? 
Dr. STEINFELD. I think, in this instance, all of the activities should 

be in one department. I think the standard setting certainly should 
remain where it is. 

Mr. ROGERS. To put enforcement in FAA or would you also enforce 
it? Can you enforce it? 

Dr. STEINFELD. I tliink this probably would depend on the Congress 
and the administration. 

Mr. ROGERS. I know that. But can you? Do you have the capa- 
bility for enforcing? Do you think it is better to put the enforcement 
in an agency like FAA? 

Dr. STEINFELD. I tliink we will go to the expert here. 
Mr. ROGERS. We have a quorum that we are going to have to 

answer. We will stand in recess until the end of the quorum. Then 
we will be right back and try to finish up. 

(Whereupon, a brief recess was taken.) 
Mr. ROGERS. The subcommittee will come to order, plea.se. We 

were talking about airline pollution, from aircraft. If you have any 
suggested language, I think it would be well to let the committee 
have that. 

From what I have understood, there is a present device that can 
be used to clear up most of the pollutant material from aircraft, at 
least the particulates. 

Are you aware of this? 
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Dr. MiDBLETON. Yes, we are. In our report to the Congress in 
January 1969, we gave rather an extensive accounting of that tech- 
nique and its capability. It is approved by the Federal Aviation 
Administration as being safe. Both rratt and Whitney and the General 
Electric Company are able to make these smokeless combuster cans. 
Our recommendation to the Congress, at that time, was that we since 
this technology was already developed and could be put into use, we 
thought that the airline industry should have voluntary compliance 
on the part of an opportunity to install the new combustors voluntarily. 

On August 28th, we had a meeting with the airline industrj^ for the 
purpose of discussing that very issue and inviting their participation 
m a rapid exchange of dirty combustors for clean combustors. 

The airlines were not responsive to our requests. Except for three 
who were individually represented. The Air Transport Association 
represented the airlines. We could come to no agreement on having 
a voluntary action. I considered the meeting not only a disappointment 
but also a clear expression of disinterest on the part of the airlines. 

In our January 1969 report, our recommendation to the Congress 
was that in the event that the effort to stimulate voluntary action 
failed, the Department would be in the position of having to ask the 
Congress for regulatory authority. 

Mr. ROGERS. Will you let us have that language? 
Dr. MiDDLETON. Yes, we will. 
Mr. ROGERS. Because I agree with you, I think if the industry 

will not cooperate where there are existing devices, then we must give 
it the authority to the department to bring about some action. 

(For the information requested see p. 102.) 
Mr. ROGERS. Can the principle of that anti-air pollution device be 

applied to the buses, that same principle? 
Dr. MiDDLETON. I can't answer that, since I am not an engineer. 

But I think the principle is the same but the actual mechanics of it 
are very, very different. It is a different way of combusting the fuels 
in a system that allowed for better burning. In the diesel, we are also 
talking about better burning but it won't be in the combustor can, as 
it is in the turbine. 

Mr. ROGERS. What needs to be done to clear up the pollution from 
buses and trucks? 

Dr. MiDDLETON. Mr. Rogers, this will be stated in a manual we are 
developing, which I would expect will be completed either late this 
year or early next. 

Mr. ROGERS. IS this a voluntary approach? 
Dr. MiDDLETON. This is voluntary. 
Mr. ROGERS. Do you have authority to require it? 
Dr. MiDDLETON. We do not have any authority to require that any- 

used vehicle be brought into any particular kind of compliance. 
Mr. ROGERS. What about the new vehicles? 
Dr. MiDDLETON. In the case of the new motor vehicles, we can 

establish national standards and conduct enforcement activities, 
though the problems we identified before do stand in the way of an 
effective effort. 

Mr. ROGERS. SO in effect you have authority to require the proper 
pollution control put on new buses, and new trucks? 
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Dr. MiDDLETON. Beginiaiug on the first of January, 1970, such 
requirements will be in efifect. 

Mr. ROGERS. Give us language that would give you what you think 
is necessary authority to correct used buses and trucks as to their air 
pollution problem. 

Dr. MiDDLETON. In terms of commercial vehicles? 
Mr. ROGERS. Yes, basically. Buses and trucks, large trucks, where 

the used vehicles have been on the highway and maybe a device could 
be placed on them that would clear it up. We want to know the lan- 
guage necessary to give you the authority to require that. Because we 
want to do somethmg about this air pollution problem from trucks 
and buses. 

At least I do, and I think Dr. Carter indicated his concern partic- 
ularly on this and Mr. Nelsen. 

(For the information requested see p. 102.) 
Mr. ROGERS. Dr. Carter, do you have any questions? 
Mr. CARTER. I have just one, I believe. I notice that you say 

that 23 grams of carbon monoxide and 2.2 ^rams of hydrocarbons are 
emitted per vehicle mile or will be. That is the permissible level in 
1970. I believe you will follow the same figures perhaps in 1971. I 
wonder if you have any figures about the corresponding emissions of 
27's per vehicular mile? 727's and 737's land at National Airport. 

Dr. MiDDLETON. Dr. Carter, I do not have that information with 
me. There were extensive data given in the January 1969 report on 
emissions from jet aircraft; I will identifj' those and provide them 
for the record, if you wish. 

I would like to point out that our concern with the jet aircraft 
relates not only to smoke, though that is the one thing that can be 
controlled now. We have to look at jet aircraft as being a factor 
adversely affecting the health and welfare when they are on the 
ground as well as in the air. 

This arises not just from smoke, but also nitrogen oxides and the 
other pollutants that come from the combustion system. 

Mr. CARTER. I did not mention smoke either time. I mentioned 
hydrocarbons, and carbon monoxide. I should have also mentioned 
particulate matter in addition to that and the other o.xides of nitrogen. 

We would like to see those figures, too. 
If you have them. 
Dr. MiDDLETON. We will supply that information. 
(The following mformation was received for the record:) 

JET AIUCRAFT AIR POLLUTION PROBLEMS 

The major air pollution problems associated with jet aircraft occur during 
the landing-take off (LTO) cycle. The LTO cycle con.'iists of descent from 3,000 
feet, landing, taxi, idle, take off, and climb to .3,000 feet. The approximate emis- 
eions from a 727 aircraft powered by three JT8D engines during the LTO cycle 
are: 768 grams per mile of carbon monoxide, 157 grams per mile of hydrocarbons, 
146 grams per mile of nitrogen oxides, and 88 grams per mile of particulates. 

Mr. ROGERS. The national emissions standards study—when is 
this to be expected? 

Dr. MiDDLETON. Within the next 8 weeks. 
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Mr. ROGERS. Are there any other matters that you think are 
important in this field that are not being handled properly or that 
you may need additional authority for? 

Mr. Johnson? 
Mr. JOHNSON. I believe you have had a pretty thorough hearing, 

Mr. Chairman. Certainly if anything comes to mind, we will get in 
touch with the comraittoo. 

Mr. ROGERS. Dr. Middleton? 
Dr. MIDDLETON. Since you indicated you are interested in this 

program broadly and in its needs and since we are not able to reflect 
all of them here, we will supply them for the record that you have 
requested. 

\Ir. ROGERS. I think that would be helpful. 
I realize we have given a lot to supply for the record, but I think 

as soon as we get it it would be helpful. 
Dr. MIDDLETON. We want air pollution control, and not just 

studies. I agree with you. 
Mr. ROGERS. I agree. This is what the committee is going to pursue. 

Thank you for coming. 
You have been most helpful. We appreciate your indulgence and 

time here today. 
Thank you. 
Dr. MIDDLETON. Thank you, Mr. Chairman. 
Mr. ROGERS. The Honorable Robert M. O'Mahoney, Commis- 

sioner, Transportation and Communications Services, General 
Services Administration. 

Commissioner, we are delighted to have you and appreciate your 
sitting through and waiting for us all day. We apologize to you. 

STATEMENT OF HON. ROBERT M. O'MAHONEY, COMMISSIONER, 
TRANSPORTATION AND COMMUNICATIONS SERVICE, GENERAL 
SERVICES ADMINISTRATION; ACCOMPANIED BY WILLIAM 
FOOTE, ACTING DEPUTY COMMISSIONER FOR TRANSPORTATION 
AND MOTOR OPERATIONS 

Mr. O'MAHONEY. Thank you, Mr. Chairman. 
I am delighted to have the opportunity to apjiear before the com- 

mittee. I don't have a prepared statement. I was called in Chicago 
last Thursday. 

Mr. ROGERS. It was very short notice. 
Mr. O'MAHONEY. 1 was attending a seminar on gas powered ve- 

hicles. As it hajjpens, the remarks that I prepared, that is the prepara- 
tion I made for that particular appearance, is I think germane to this 
one. So I am ])repared to make a statement, even if I don't have a 
statement prepared. 

Mr. ROGERS. We will put that statement into the record at tliis 
point. It may be you would rather just discuss some highlights. 

Mr. O'MAHONEY. That was a symposium and I did not have a 
written statement ])repared for it either but I did do my homework. 

I have with me Mr. Foote, William Foote, Acting Deputy Com- 
missioner for Transportation and Motor Operations. 

Mr. ROGERS. We are delighted to have you, Mr. Foote. 
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Maybe we could get the discussion on the way by getting your view- 
point of the authority, if the Congi-ess were to direct GSA to set certain 
standards after consultation with the Department of HEW, for emis- 
sion, to help control air pollution on automobiles bought for the 
government. 

What is your feeling on this? 
Mr. O'MAHONEY. Before I answer that question, and to put it in 

context, I would like to tell you a little bit about what we are doing 
right now in the area of emission control. On October 27, this j^ear, we 
inaugurated a program at the West Los Angeles Veterans Administra- 
tion hospital which is a subpool of our Los Angeles GSA motor pool, 
to use natural ga.s to power vehicles. 

We have some 24 vehicles involved in that experiment. Twelve of 
them are operated on natural gas and 12 control veliicles of virtually 
identical type and year as the natural gas-powered vehicles to use for 
comparison purposes to get research data. 

If you would like, I could provide for the record the list of the 
vehicles and types. 

Mr. ROGERS. I think that would be fine. 
(The following list of vehicles were received for the record:) 

DTJAi/-FuEii PROJECT TEST & CONTROL VEHICLES—VETERANS' ADMINISTRATION 
HOSPITAL, LOS ANGELES, CALIF. 

Test Vehicles: Control Vehicles: 
GU-4U98, 1908 Chev. Sedan. C;il-41209, 196S Chev. Sedan. 
G11-41277, 1968 Chev. Sedan. G11-41278, 1968 Chev. Sedan. 
G11-47694, 1969 Ford Sedan. G11-47843, 1969 Ford Sedan. 
Gll-47754, 1969 Ford Sedan. Gll-47772, 1969 Ford Sedan. 

G41-32807, 1968 Chev Pickup. G41-32803, 1968 Chev. Pickup. 
G41-41026, 1969 Chev. Pickup. G41-41042, 1969 Chen. Pickup. 
G41-41050, 1969 Chev. Carryall. G41-32814, 1969 Chev. CarrvaU. 
G41-41072, 1969 Chev. Pickup. G41-41025, 1969 Chev. Pickup. 

G43-21763, 1966 Ford 1-ton S&P. G43-20604, 1966 Ford 1-ton SAP. 

G71-1480, 1960 Int. Stake. G71-1477, 1960 Int. Stake. 
G71-1494, 1962 VA T. Chev. G71-340, 1959 114 T. Chev. 
G71-O011, 1965 \yz T. Van, Ford. G71-5010, 1965 VA T. Van, Ford. 

Mr. ROGERS. Give us an example or two. 
Mr. O'MAHONEY. There are four sedans. 
Mr. ROGERS. What make? 
Mr. O'MAHONEY. Two of them are ChevTolets and two of them 

are Fords. The two ChevTolets are 1968's and the two Fords are 1969's 
and we have two 1969 Chevrolet pickup trucks, one 1969 Che\Tolet 
carry all, still another Chevrolet pickup, three all together. 

Wo have a one ton Ford truck, we have an Liternational truck, we 
have a 1 ton Chevrolet and a one and a half ton van Ford. That 
comprises the 12 vehicles in the fleet. 

Mr. ROGERS. Can they operate them with the present engine? 
Mr. O'MAHONEY. The system is called a dual system. Tlus operates 

and I would provide for the record, in case you would like to examine 
it, a schematic of the system. 

Mr. ROGERS. WO will make tliis a part of the record at this point. 
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(The following schematic drawnng of a dual-fuel system was received 
for the record:) 

1- 2nd SUfl R»fbl«tor 
2. Gauline SottnoW Vaht 
3. GatolJM Carburttor 
4. GM-AIr Mixer 
i. Fuel Scltctor Switch 
i. Natural Gat Fual Gaufa 
7. Prasxura and Tarnparatura Safaly Vala* 
8. Shut-offValtfa 
9. Convantlanal 220 Cu. Ft. GM Cylindar 

10. Natural Gat Soianold Valva 
11. lat Staga Rafulator 
12. Natural Gal Fill Valva and Praatura Salaty Valva 

Dual-Fuel System—The above schematic drawing shows equipment involved in 
General Services Administration's "dual-fuel" system for motor vehicles. The 
system enables the vehicle to operate alternately on natural gas or gasoline and 
is designed to combat air pollution and cut operating and maintenance costs. The 
natural gas moves from pressurized cylinders, located in the bed or trunk of the 
vehicle, to a standard carburetor, undergoing pressure reduction at two stages. 
The natural gas and gasoline can be used alternately through the same carburetor. 

Mr. 0'M.\HONEY. The system is called dual fuel because you may 
operate a vehicle either with natural gas or with gasoline. 

There is a lever on the dashboard of the vehicle which allows the 
driver to switch from one fuel to another. Generally he would switch 
when he runs out of natural gas. We put two tanks in the vehicles that 
we have converted, and they have a range roughly of 80 miles which 
is half of the normal range, roughly, you would have with the standard 
fill of gasoline in the tank. 

The program is based on a similar experiment or rather it is more 
than an experiment, it is actual commercial use of natural gas by the 
gas company in Los Angeles. They have been operating for over a 
year with 35 vehicles using this identical system quite successfully and 
so successfully that they are about to convert 1,000 vehicles to the use 
of natural gas. 

Mr. ROGERS. NOW how do the operating costs compare? 
Mr. O'MAHONEY. The operating costs according to them—one of 

the things we are doing is compiling those costs and since our program 
is a little more than a month old we have not got good data—but the 
fuel cost is less, almost one third less. 
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That difference in cost I don't consider too significant because most 
of it represents tax, so that the actual fuel costs if there were actual 
comparable user taxes on tlie gas as compared to gasoline, would 
probably be about the same, if maybe a little less. 

There is a real saving however m maintenance because the natural 
gas operates at about the 90 percent reduction in air pollution, that 
is, in fuel pollutants, over a vehicle meeting the 1969 emission stand- 
ards. Thus there is a significant reduction in maintenance caused by 
the reduction of deposits of carbon and lead in the eneine of the cars. 

This means virtually no spark plug changes or oil changes. This 
system has been used on a bus that Disneyland operates, a vehicle 
that operates at very low speeds, 12 miles an hour over a two block 
distance in the park. 

Thev used to have to change spark plugs daily and they changed 
oil at least once a week. They o^ierate now on that system and they 
have not changed spark plugs smce they started using natural gas. 

This is a picture made. These are filters. I will be happy to give 
this to the committee for the record. 

These are the filters. The top filter on the left is a filter on a truck 
without any emission control devices and that shows the pollutants 
produced in the exhaust. 

The right top filter is a vehicle, a truck, with the 1969 pollutant 
control devices in effect. The bottom one is a vehicle operated on 
natural gas. That little tiny spot you see in the center, I think, is a 
finger print. 

This sort of illustrates the dramatic reduction in air pollution that 
we have seen. 

(The document referred to follows:) 
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The three filters, pictured above, are a graphic example of the clean burning 
properties of natural gas. 

They were used in actual exhaust emission tests of GSA vehicles conducted by 
the West Coast Field Testing Laboratory for the National Air Pollution Control 
Administration. 

Upper Lcft^—The deposits on this filter came from the exhaust of a 1960 1}4 
ton truck. Its gasoline powered 264 cubic inch engine did not contain smog control 
equipment. 

Upper Right—The deposits on this filter came from the exhaust of a 1969 li ton 
pickup truck. Its gasoline powered 2.')0 cubic inch engine was equipped with smog 
control devices. 

Bottom—This filter shows the clean burning properties of natural gas. The 
exhaust of a 1969 ],i ton pickup truck, running on natural gas, produced only a 
slight discoloration. 

Mr. ROGERS. That is very impressive. 
Do you think this offers a po.ssibility of a practical approach to 

the problem? 
Mr. O'MAHONEY. I should explain. The committee I think may 

be well aware. But I think it would be useful to have it in the record 
at this point. GSA operates a fleet of 51,000 vehicles in 97 motor 
pools all over the United States. 
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These veliicles arc operated on a business like basis. We rent them 
really, if you will, these vehicles to the other Governinont agencies 
and they pay us the cost operation plus a slight margin. 

It is operated on a businesslike basis. We are approaching this 
jjroject on a business like basis. We e.xpect thes(> vehicles to recover 
the cost of the installation which is about $340. We think we M ill got 
that recovery in about 16 to 18 months for each vehicle. 

We may do better than that. We just won't know until we have 
had some experience. 

Mr. RoGER.s. The cost of the convei-sion to the dual .system is $340? 
Mr. O'MAHONEY. Yes. That does not include the labor cost. That 

is the cost of the kit and two tanks off the shelf. We have a i)lan. We 
are going to go next to the Mississippi test site and convert additional 
vehicles there. 

We will probably convert about 30. The number is not set exactly 
yet. This will begin in January of 1970. From there we are going to 
go to the Houston Manned Spacecraft Center. Again we hope to 
convert about 30 vehicles at that point. If our experience is good, if 
the economics of the project is good and the mechanics of it are satis- 
factory, we would hope at that point to have a conversion of about 
60 vehicles a month at other motor pools selected throughout the 
United States. 

We would hope to get nearly 1,000 vehicles converte<l by the end 
of 1970, calendar year 1970. 

There are problems with this system, there are problems with 
logistics in fueling. The vehicles in Los Angeles, both the gas comi)any's 
and ours are fueled on a system called a slow charge system. This 
takes about 4 hours then at night to fuel a vehicle. They go into a 
facility and are plugged into a compressor. 

The gas comes off the regular gas line into the compressor aiul it 
has to be compressed into the tanks. When we go hito the Mississij)pi 
city and into Houston, we are going to use a larger tank, a surge tank, 
which will have a larger capacity and which will fuel vehicles in a 
very short time, and well, when I say short, vehicles can actually 
be fueled in a matter of seconds if you have pressure in the tanks. 

But the ba.sic problem is, this system is suitable for fleet operations. 
You can't go down to the corner filling station and buy compressed 
natural gas. 

That IS one basic problem. There is another basic and very impor- 
tant problem that I asked at the seminar, at IGT on Thursday, that 
they have a seminar later tins year on the problem of the supply of 
natural gas as a fuel. 

W^e believe in demonstrating a commercially feasible use of this fuel 
on a large scale that will at least inspire others to look for similar 
methods. We also think that there is some possibility of the use of 
this kind of fuel for large fleet operations in cities such as Los Angeles, 
where much of the pollution caused by vehicles is caused by vehicles 
operated all day, buses, taxicabs, dairy delivery trucks; those vehicles 
that pile up hundreds of thousands of miles every year and which are 
operating almost round the clock. 

If large segments of tho.se fleets could be converted in the near 
future, like in the next three years, we would have not just talk, we 
would have reduced on a rather large scale the pollution. 
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We think this is a real possibilitj'. Right now, with present technol- 
ogy off-the-shelf hardware in existence, which I thuik by the way 
with the assistance of the automobile industry, if they would look at 
this from that point of view, could be reduced in cost considerably, 
like half, on a mass production basis. 

Mr. ROGERS. Half? 
Mr. O'MAHONEY. I am just estimating, Mr. Chairman. We are 

buying in lots of 30 or 40 from a small com])any in California. Large 
fabrications of this equipment certainly could reduce the cost of it. 

Mr. ROGERS. That is very interesting and I think encouraging. 
Is there enough natural gas available to make it feasible to consider 
this method of powering vehicles nationwide? 

Mr. O'MAHONEY. I get different answers from different people 
on that. One thing is quite clear. If there is enough gas, there is not 
an adequate distribution system for it. We are talking about 100 
million vehicles in the national system. 

There just is not enough natural gas storage capacity and distri- 
bution capacity right now to handle adequately much of the business 
they are already doing. So that would be a problem very definitely. 

Mr. ROGERS. I presume like you say it would have to be first 
started with just conunercial fleets probably. 

Mr. O'MAHONEY. That is right. 
Mr. ROGERS. Which is what you are thinking of? 
Mr. O'MAHONEY. Yes. 
Mr. ROGERS. That sounds very encouraging. I think this is some- 

thing the committee would want to pursue, too. 
What about the possibility though of going ahead, sir, since this 

could maybe would not be feasible to have this apply to all of the 
automobiles in the Nation, at least for awhile, what about putting 
higher standards on the cars that you may buy and allowing the 
manufacturers to try to get them? 

What is your feeling on that? Like we started the seat belt and the 
safety programs. This committee started that some years ago. 

Mr. 0'^IAHONEY. I am quite familiar, sir. I was formerly counsel 
to the National Highway Safety Bureau. So seat belts ring a bell with 
me. 

I am well aware of the pioneering work that GSA did in this area. 
I think the primary problem is cost. We are limited to $1,500 for a 
sedan. 

That is the price we can buy them at. There is j)ending before the 
appropriations committee an amendment which would raise that limit. 
Any significant amount of anti-pollution devices different than those 
currently produced by Detroit would certainly raise the cost well 
above our statutory limit. 

Mr. ROGERS. Perhaps we could put the necessary authority in the 
law to allow you to raise it. 

Mr. O'MAHONEY. I must say, Mr. Chairman, as you know, I don't 
have a prepared statement. Therefore, I really am not in a position to 
take a position on legislation that might be considered in this area. 

Mr. ROGERS. DO you tliink it is a good idea? 
Mr. O'MAHONEY. I am not sure that it is, Mr. Rogers. I think that if 

it would help stimulate, fine. But the market, it seems to me, exists 
without—this is a personal opinion—the government market. The 
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government market isn't lliat big for one thing. It is large. We bought 
85,000 veliicles last year, GSA for the various govenunent agencies, 
including itself. That is a large amount of vehicles. 

But, on the other hand, that is in the scale of annual production a 
fairly small percentage. 

^fr. ROGERS. Yes, but I would think perhaps they would go, and I 
presume you use the bidding method, don't you? 

Mr. O'MAHONEY. Yes. 
Mr. RoGEKs. So, if you have certain standards you want to try to 

encompass, I think this would be a little encouragement for a company 
to go a little beyond what they normally do and try to bring about 
some improvements. 

In other words, use this as almost an experimental model of some of 
the newest thoughts. 

Mr. 0'M.\HONEY. Speaking for myself only, and taking refuge in 
the fact that it is not the Transportation and Communication Service 
that purchases the vehicles, but it is the Federal Supply Service that 
does so, I would say we are interested in anything that is going to 
generate progress in this area, and in safety, too, by the way. We think 
we can also do some work there. 

For our service, we are interested in retrofit. In fact, that is what 
we are involved in here in our e.xperiment in Los Angeles. We are 
retrofitting vehicles with a device. We hope to do this at no expense, 
really. In fact, we hope to make a little money on it. But we are 
interested in anything that is going to help, that is, going to help 
reduce smog. 

I think there are a number of approaches that can be taken. 
We have never been approached by the industry on this idea, but 

we certainly woidd be receptive to such approaches. 
Mr. ROGERS. Have you approached the industry on it to encourage 

them to take these steps? 
Mr. O'M.VHONEY. I have only in this sense: At the seminar in 

Chicago, there was one industry representative there. And I told him 
that I hoped Detroit would look at, at least the system we are looking 
at and come up with some positive suggestions like a design or a 
vehicle design that would get us a better location for our tanks, get a 
kit to convert the vehicles that cost considerably less than we are 
paying for kits and that sort of thing. I think if they want to, they 
could do that. 

Mr. ROGERS. Have you made any specific requests for them to do 
it in wTiting? 

Mr. CNlAHONEY.   No. 
Mr. ROGERS. To see if you could get your cooperation? Do you 

think this would bo a good idea? 
Mr. O'MAHONEY. I think it would be a good idea, yes. 
Mr. ROGERS. AS far as you feel, and I realize you may not be 

stating the agency's position, but you personally feel that anytliing 
we can do to bring about better control over pollution in automobiles 
would be desirable and if this could bo helpful, to have a block of cars 
here to kind of set the pace, you would have no objections to that. 

Mr. O'MAHONEY. That is my own personal opimon, and I would 
predict that that would be pretty well the agency's position. I am 
certain that the administrator shares my feeling. Ho is very enthusi- 
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astic supporter of the project we are involved in. It is only the details 
we might have problems with; particular approaches, how they are 
funded and how they are to be done. 

Mr. ROGERS. Are j'ou aware of what is being done with your in- 
stallations, as such, on the air pollution problem? Are you aware 
of this? 

Mr. O'MAHONEY. DO you mean public buildings? 
Mr. ROGERS. Public buildings and installations? 
Mr. O'MAHO.NEY. No, we are not. This is a separate service of 

GSA. 
Mr. ROGERS. Dr. Carter? 
Mr. C.\KTER. I am certainly interested in what you have had to saj'. 

You say that with the two containers, which you put on one of these 
cars, that you have a range of 80 miles? 

Mr. O'MAHONEY. That is correct. About 40 miles to a tank. You 
can j)ut more tanks on a vehicle. Eighty miles for our operation in the 
VA hospital is a perfectly practical range because that is just about 
what they operate a day. Two of the cars we have converted there 
are patrol cars that drive 24 hours a day. We have a quick charge 
fuel facility for them. 

So, we keep them operating continually on natural gas ^vithout 
any difficulty. 

Mr. CARTER. DO you have any figures on the emissions from these 
cars? 

Mr. O'MAHONEY. We have no figures of our own, as yet, Doctor. 
We will have them. But we won't have any good ones for about 60 
days from about right now. We have the figures that the gas company 
in I^os Angeles obtained. We would be happy to give those to you. 
Those are the figures on which I based the 90 percent reduction. 

Mr. CARTER. AS far as carbon monoxide, 90 percent reduction? 
Mr. O'MAHONEY. Carbon monoxide is 90 percent. 
Mr. CARTER. Hydrocarbons? 
Mr. O'MAHONEY. Hydrocarbons is not quite 90 percent, but it is 

better than 90 percent of the more harmfid oliphants. Nitrogeno.xide 
is a little better than 90 percent, 1 believe. I can giv^e you those figures. 

Mr. CARTER. I would like to have those for the record. 
Mr. O'MAHONEY. All right. (See p. 101.) 
Mr. CARTER. It is certainly a very interesting presentation. There 

are many sources of natural gas. 
Thank you, Mr. Chairman. 
Mr. ROGERS. Have j'ou done any studies on the emissions of oxides 

of nitrogen? 
Mr. O'MAHONEY. The only figures we have right now, Mr. Chairman, 

are the figures that the gas company in Los Angeles compiled using 
the same system. And I can supply those for the record. 

Mr. ROGERS. Are they higher? 
Mr. O'MAHONEY. They are lower. 
Mr. ROGERS. They are considerably lower. 
Mr. O'MAHONEY. Again, we are talking about 90 percent reduction. 
Mr. ROGERS. We would like to have those studies for the record 

to show what the emissions are. 
Mr. CARTER. It is almost a 90 percent across the board reduction. 



101 

Mr. O'MAHONEY. That is correct. 
(The following churt was received for the record:) 

CURRENT EMISSION VS fUTURE STANDARDS 
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Mr. RoGER.s. Thank you so much for presenting that testimony. 
It is most interesting. The committee I know is grateful for your being 
here. 

The committee will adjourn until 10 o'clock (oinorrow morning. 
(The following information was received for tiie record:) 
[The following information was requested on p. 49 of this hearing:] 

The National Air Pollution Control .Administration is in the process of preparing 
a de.scription of each State and local air pollution control program receiving 
Federal grant support under the Clean Air .\ct. FOach such description will contain 
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information on laws and regulations, budgets, manpower, area of jurisdiction, etc. 
This compilation will bring up to date informal ion furnished the Congress three 
years ago during hearings on the Air Quality Act of 1967. As soon as the descrii>- 
tions are completed, they will be made available to the Committee. 

[Tho following information was requested on p. 82 of this hearing:] 
Subsequent to the Subcommittee's December 8, 1969 hearing, the Admini.*tra- 

tion's budget request for Fiscal Year 1971 for air pollution control was submitted 
to the Congress in the amount of $106,003,000. This request was intended to 
provide for carrying on the Fiscal Year 1971 program under the Clean Air Act 
as then amended and in effect. It did not make provision for additional expendi- 
tures that would be called for in the event of adoption of the Administration's 
legislative proposal submitted to Congress February 10, 1970, or of other possible 
changes in the Clean Air Act. Subsequently, on March '), 1970, at further hearings 
held by the Sul)committee, Congressman Rogers raised the question (transcript, 
page b'l) of the funding requests anticipated to implement the Administration's 
bill for air pollution control for Fiscal Year 1972 and Fiscal Year 1973. An insert 
for the record of the March 5, 1970 hearing has been provided. 

[The following information was requested on pp. 90 and 91 of this 
hi^aring:] 

In connection with tho consideration of extension and amendment of the Clean 
Air Act, lh(! Subcommittee requested technical assistance from representatives of 
the Department of Health, Education, and Welfare. A number of the major 
proposals under examination by the Subcommittee were discus.sed and, in coopera- 
tion with Subcommittee staff members and the House Legislative Counsel's 
Office, HEW representatives participated in the drafting of legislative language 
in areas requested by the Subcommittee. 

(Wliereupon, at 4:15 p.m., the committee adjourned to reconvene 
at 10 a.m., Tuesday, December 9, 1969.) 



AIR POLLUTION CONTROL AND SOLID WASTES 
RECYCLING 

TUESDAY, DECEMBER 9, 1969 

HOUSE OF REPRESENTATIVES, 
SUBCOMMITTEE ON PUBLIC HEALTH AND WELFARE, 
COMMITTEE ON INTERSTATE AND FOREIGN COMMERCE, 

Washington, D.C. 
The subcommittee met at 10 a.m., pursuant to recess, in room 2322, 

Rayburn House Office Building, Hon. John Jarman (chairman of the 
subcommittee) presiding. 

Mr. JARMAN. The subcommittee will please be in order. 
We continue tiie hearings on H.R. 12934 and all similar bills to 

extend the Clean Air Act. 
Our first witness this morning is Dr. Paul Chenea, vice president in 

charge of research laboratories. General Motors Corp., and I will 
ask Dr. Chenea to introduce any associates who are appearing with 
him. 

STATEMENT OF DE. PAUL F. CHENEA, VICE PRESIDENT, RESEARCH 
LABORATORIES, GENERAL MOTORS CORP.; ACCOMPANIED BY DR. 
FRED W. BOWDITCH, DIRECTOR, EMISSION CONTROL 

Dr. CHENEA. Mr. Chairman, and members of the Subcommittee 
on Public Health and Welfare, I am Dr. Paul F. Chenea, a Vice 
President of General Motore Corporation, and in charge of the 
Corporation's Research Laboratories. 

I have with me Dr. Fred Bowditch, who is director of the Emission 
Control for the Corporation. 

The purpose of this hearing is to consider H.R. 12934 and H.R. 
14960, bills to e.xtend the Clean Au- Act of 1963. I am here on behalf 
of General Motors to discuss before this committee the progress made 
by General Motore in controlling emissions from automobiles since 
the Clean Air Act was first enacted in 1963. 

I have been associated with General Motors Research Laboratories 
since June 1967. Prior to that, I was Vice President for Academic 
Affairs of Purdue University and Acting Dean of the School of 
Science, Education and Humanities from 1961 to 1967 and was a 
Professor and Administrator in Engineering and Mathematical 
Sciences at Purdue during 1952-1961. I was on the University of 
Michigan Engineering Faculty during 1946-1952. 

During those years, I also was a consultant to Government and 
industry. 
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At the outset, I want to emphasize that air polhition problems are 
taken very seriously by General Motors. We have already made 
substantial progress in reducing emissions from our engines, and we 
are continuing to reduce emissions each year. But most important— 
and I cannot emphasize this too strongly—General Motors is irrevo- 
(•ably committed to finding a solution to automotive emission jirobloras 
at the earliest po.ssiblc time. And in seeking solutions we will have no 
hesitation in using a power source other than the internal combiistion 
engine if it will meet the needs of our customers, at a price they can 
pay, and will solve the emission j)roblem. 

General Motors has alreadj' made much progress in reducing 
automotive emissions. Recent GM models have significantly lower 
emissions than models of only a few j'oars ago. Our current cars 
emit approximately 70 percent fewer hydrocarbons than the uncon- 
trolled cars of 1960; next year the reduction will be 80 percent. 
Carbon mono.xide emissions have been reduced nearly 65 jjercent in 
the same jieriod. 

In 1952, General Motors intensified its research into auto emissions 
control systems. The reductions we have noted result from system.s 
we have develoj)ed since then to control all sources of emissions from 
the automobile; including blowby gases from the crankcase, exhaust 
gases from the taUpipe, and evaporative losses from the fuel tank, and 
carburetor. 

More importantly, while emission levels of our current cars are 
sul)stantially lower than emissions of pre-control vehicles, achieve- 
ment of the levels now being considered for 1975—and we certainly 
are hopeful of achieving them—would result in reducing auto emis- 
sions even further, with hydrocarbons at a 95 percent reduction and 
carbon monoxide 85 percent below those of the uncontrolled cars 
of 1960. 

Tunung now to our efforts for the future, first in regard to conven- 
tional internal combustion engines and then in regard to other possible 
power sources. 

One of the most promising emission-reducmg methods we are in- 
vestigating for internal combustion engines is a manifold reactor as a 
part of the exhaust system. If high enough temperatures can be 
achieved and sustained inside the reactor, many of the emissions from 
the vehicle can be disposed of by literally burning tliem up. However, 
there are serious problems which must be solved in order to make the 
manifold reactor feasible. The high temperature requirement of this 
device necessitates a heat-resistant material that is longer lasting 
than any material available today. 

Another promising method we are studying for use with internal 
combustion engines involves a catalj'tic converter as a i)art of the 
exhaust system. Catalytic converters also reduce emission levels by 
converting emissions into harmless substances. Here, too, substantial 
obstacles exist. For example, we and others have found that the cata- 
lysts kiiown to us are rendered inert by leadetl gasoline, and in a 
relatively short mileage. Materials, too, are a problem, as we require 
temperature-resistant materials and catalysts that do not use scarce 
matrials. 

A number of other methods also show promise in attaining lower 
emissions for internal combustion engines. These involve combustion 



105 

chamber design, fuel injection, valve timing optimization and exhaust 
gas recirculation. 

As to our efforts on alternative power sources, a gas turbine engine 
for trucks, buses and stationary applications is scheduled for produc- 
tion by our Detroit Diesel Engine Division. Our gas turbine research 
dates back 20 years and has included experimental trucks, buses, and 
the first gas turbine automobile in the United States, built and tested 
in 1953. 

Our research indicates that the turbine in the present state of de- 
velopment is much better suited to the requirements of trucks and 
buses. P^or passenger cars, disadvantages of the present turbine in- 
clude poor fuel economy and inade([uate response m traffic. However, 
we are continuing to search for new designs and lower cost materials 
that could make this low emission engine practical for production 
automobiles. Tliis appears to be a promising possibility. 

Interest in steam engine research and development has been running 
high. Govermnent-sijonsored programs for the testing of steam-engine 
buses are underway in Dallas and San Francisco. 

One of two steam vehicles we have experimented with is a ChevTolet 
Chevelle, powered by a steam engine designed and installed by Besler 
Develoi)inents, Inc. The second car, a Pontiac Grand Prix, contains an 
engine designed and constructed at the Research Laboratories. 

We have found that there are many problems relating to size, cost, 
fuel consumption, lubrication and weight—not to mention cold 
weather freezing. Future research must be devoted to solving tliese 
problems. 

The Stirling engine is an external combustion engine wliich is quiet, 
vibration free, and about twice as efficient as the steam engine. The 
GM Research Laboratories have done development work on Stirling 
engines over the last 12 years. Our experimental hybrid Stirling-Elec- 
tric car, the Stir-Lee II, features a battery-powered electric drive sys- 
tem with the 8-horsepower Stirling engine driving an alternator for 
battery charging. 

At its present state of development, the Stirling is still bulky, 
heavy, complex and expensive, requiring extensive cooling for its 
high temperatures. It requires materials not readily av^ailable in quan- 
tity, and both durability and maintainability are iinknown. Our cur- 
rent research is directed toward designing lighter, smaller, less costly 
engines. 

In addition to our work on these three heat engines. General 
Motors has several active programs on electro-chemical energy 
convertei-s and electric ilrives. 

No one has yet produced a battery which meets all the require- 
ments for general purpose passenger cars. We are continuing develo])- 
ment work on some of tiie most promising contenders. One of these 
is the zinc-air battery, which has about three to five times the range 
performance of the lead-acid battery. In addition, we are studying 
the lithium-chlorine cell. It has more than adequate power and the 
energy storage capacity is 10 to 15 times greater tlum a lead-acid 
system. However, it operates at extremely high temperatures, in the 
neighborhood of 1200 degrees fahrenheit. Vehicular application is 
still many miles down the road. 
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We have researched and built a limited application or short range 
"shopper" vehicle—something between our compact-sized Electro- 
vair II antl a golf cart. Although slightly smaller than most electric 
cars built today, its performance characteristics are similar to those 
of other electric vehicles. 

A vehicle of this type would be used almost exclusively for local 
shopping, driving to a commuter station, various short-distance 
community eri'and-type driving and other linaited range transporta- 
tiou tasks. 

A number of Umitations compared to current all-purpose cars are 
imposed by this typo of vehicle. These include limitations on range, 
speed and cold weather usefulness, relatively frequent and expensive 
battery replacement requirements, and the possible safety hazard 
involved it such vehicles are permitted on urban expressways and 
comparable roads where constant speeds of 40 miles per hour or more 
are maintained. 

One major electric vehicle problem in many metropoUtan areas is 
the availability of adequate poAvor. Nationally, utiUty companies are 
expected to increase generating capacity four-fold by 1990 just to 
meet normal demand. 

As you may be aAvare, switcliing personal transportation to battery- 
powered vehicles would shift the problem of emissions from the 
automobile to the stationary generating source. 

Our Progress of Power exhibit was held last summer at the GM 
technical center near Detroit and featured many of the working, 
experimental vehicles and propulsion systems we are investigating. 
I nave with me today for members of the Subcommittee copies of 
reports describing these experimental vehicles and power plants in 
some detail. 

All of the gasoline engine approaches reviewed previously have 
important fuel composition requirements if we are to achieve maxi- 
mum control of emissions. The most important of these is the elimi- 
nation of lead from gasoline, which affects catalysts and manifold 
reactors. Government agencies have expressed interest in reducing 
particulates, and if this is to be achieved lead must be removed from 
gasoline. 

In discussing General Motors vehicle emission research, I am some- 
times asked which of the various power source alternatives offers the 
most promise. In my judgment, the internal combustion engine is the 
best overall power plant for the short term. This is so because, first, 
our research mdicates that an improved piston engine can provide the 
same very low level of omissions as any of the continuous combustion 
engines, becond, there are fewer problems remaining to be solved in 
improving the piston engine. Therefore, w'e believe we can achieve a 
production version of a low-emission piston engine sooner than for any 
other engine. The improved piston engine thus represents the fastest 
route to lower vehicle emissions for the short term. 

For the long term, on the other hand, poAver sources quite different 
from the internal combustion engine may prove to be a better answer. 
But much development work must be done to make these engines 
practical for the automobile. 

There have been a variety of opinions expressed as to the sources of 
polluted air in urban areas. Admittedly, the automobile is a contributor 
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to the problem. Because carbon monoxide is the largest tonnage pollu- 
tant emitted to the atmosphere, it is often assumed that this is the 
principal pollution problem. Since most of the carbon monoxide comes 
from automobiles, it is further assumed that the automobile is the 
major pollution problem. 

However, if potential health harm of these individual pollutants is 
considered as well as tonnage, the relative importance of present levels 
of carbon monoxide in the atmosphere becomes much less. On this 
basis automobile emissions become approximately 10 percent of the 
national air pollution problem rather than approximately 60 percent 
when tonnage alone is considered. 

This does not mean at all that we believe there should bo any 
relaxation in efforts to control emissions from the automobile, but it 
does mean that the Government at all levels should at all times keep 
the total problem in mind if proper and meaningful pollution controls 
are to be achieved. It is clear that even if auto emissions were zero, 
the pollution problem will not just go away. 

For our part, we have undertaken extensive projects to control 
emissions from our manufacturing facilities, as well as emissions from 
the cars wc^roduce. 

As to H.K. 12934 introduced by Mr. Rogers and H.R. 14960 intro- 
duced by Mr. Springer, we certainly support extension of the Clean 
Air Act, which has been an important factor in reducing air pollution 
in the United States. We recognize the Government's role in this most 
serious problem and the necessity for mutual efforts bj'^ Government 
and industry in the interest of diminishing air pollution. 

Finally, the automobile industry can perform most effectively in 
reducing emission levels if future standards are sot sufficiently far in 
advance to allow time for development of the optimum approach to 
the solution of the problem. 

Gentlemen, I have appreciated the opportunity to appear hero 
today. In closing, I want to emphasize once more that General Motors 
is fully aware of the seriousness to all of us of the air pollution problem, 
and that we are actively exploring all avenues to remove the auto- 
mobile from the list of significant pollution sources. 

Thank you. 
And, with your permission, I would like to file a fuller statement for 

the record, if I may. 
Mr. JARMAN. The committee will be glad to receive it. Doctor. 
(The following statement by Dr. Paul F. Chenca was received for 

the record:) 

STATKMBNT OF DR. PAUL F. CHBNEA, VICE PRESIDENT, RESEARCH LABORATORIES, 
GENERAL MOTOUS CORP. 

Mr. Chairman and members of the Subcommittee on Public Health and 
Welfare, I am Dr. Paul F. Chenea, a vice president of General Motors Corpora- 
tion and in charge of the Corporation's Rei^earch Laboratorie.s. 

The purpose of this hearing is to consider II.R. 12934 and H.R. 14960, bills to 
extend the Clean Air Act of 1963. I am here on behalf of General Motors to 
discuss before this Committee the progress made by General Motors in controlling 
emissions from automobiles since tlio Clean Air Act was first enacted in 1963. I am 
accompanied by Dr. Fred W. Bowditch, director, emission control, of the GM 
Engineering Staff. 

I have bcx'M associat<;d with General Motors Research Laboratories since 
June, 1967. Prior to that I w^as vice president for acadomic affairs of Purdue 
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University and acting Dean of the School of Science, Education and Humanities 
from 1961 to 1967 and was a professor and administrator in Engineering and 
Mathematical Sciences at Purdue during 1952-1961. I was on the University of 
Michigan Engineering faculty during 1946-1952. 

During those years I also was a consultant to government and industry. 
At the outset, I want to emphasize that air pollution problems are taken very 

seriously by General Motors. We have already made substantial progress in re- 
ducing emissions from our engines—including a number of improvements adopted 
by others in the industry—and we are continuing to reduce emissions each year. 
But most important—and I cannot emphasize this too strongly—General Motors 
is and will be irrevocably committed to finding a solution to automotive emission 
problems at the earliest possible time. .\nd in seeking solutions we will hav<! no 
hesitation in using a power source other than the internal combustion engine if 
it will meet the need of our customers, at a price th(!y can pay, and will solve 
the emission iiroblc^ni. 

We are concerned about the health and safety of the public. The cars we are 
producing right now—not some time in the future—are in themselves evidence of 
our concern. Our cars emit approximately 70 per cent fewer hydrocarbons than 
the unequipped cars of 1960; next year It will be 80 per cent. Carbon monoxide 
emissions have been reduced nearly 65 per cent in the same period. 

More importantly, while emission levels of our current cars are substantially 
lower than emissions of pre-conlrol vehicles, achievement of the levels now being 
considered for 1975—and we certainly are hoijeful of achieving them—would 
result in reducing auto emissions even further—with liydrocarbons 95 per cent 
and carbon monoxide 85 per cent below uncontrolled cars of 1960. 

The facts clearly demonstrate that our current model General Motors' cars 
greatly reduce the automotive contribution to atmospheric pollution. 

This effectiveness of emission control systems on 1970 cars was recognized 
recently by a most eminent public authority on air pollution, Dr. A. J. Haagen- 
Smit. He is chairman of both California's Air Resources Board and of President 
Nixon's Task Force on Air Pollution. 

Dr. Haageu-Sniit discov(Ted how photochemical smog found principally in the 
Los Angeles basin is formed. He said in an address * last month that the sum 
total of hydrocarbon and carbon monoxide emissions from motor vehicles on 
the road today are lower than they were last year. 

He continued: "They will be even lower next year and the year after that. This 
is true even though we will have more cars each year. The decrea.se in total emis- 
sions will soon be true for oxides of nitrogen. The above are significant accom- 
plishments and are ones shat should not be casually accepted as having been 
eas-Mly accomplished." 

This has been accomplished despite the number of older used cars that lack 
emission control equipment. 

AH of our air pollution work at the Research Laboratories has had three basic 
objectives: the \mderstanding of the nature of atmospheric effects, the tinder- 
standing of the nature of vehicle emissions, and the development of new control 
concepts. 

We started intensive research into automotive emissions and their relationship 
to photochemical smog in 1952. The main effort in the beginning was to determine 
the nature of the problem and develop instruments needed in such research. .\.? 
knowledge was gained, hardware was developed. 

One of our first tasks was to develop techniques for analyzing trace components 
in exhaust gas. Automobile exhaust contains more than a hundred different hydro- 
carbons—some of whicli form photochemical smog a thousand times more readily 
than others. Some h^id to ('ve irritation and some do not. 

However, even today many mysteries remain concerning exhaust gas and the 
atmosphere. For example, carbon monoxide disappears from the atmosphere 
rather than accumulating, and the scientific community has never been able to 
determine where it goes. This illustrates the difficulties of the area in which we 
have been working. 

We are participating in an .$11 million, three-year cooperative research program 
which was started in January, 1968, to find answers to such questions as to what 
happens to carbon monoxide. It is funded by the federal government, the petro- 
leum industry and the auto industry. 

* At  Oovpmor'a  Conference for CalUomla's Changing Environment, November 17-18, 1969,  Los 
Angeles, California. 
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We are also seeking answers to questions concerning the effect of pollution on 
plants, the causes of haze formations, the effect of low level carbon monoxide on 
human and animal behavior and the concentration of carboxy hemoglobin in the 
blood. 

Since 1952—when our intensive air pollution research program was launched—a 
great deal has b<!en accomplished by General Motors. Systems have been devel- 
oped to provide controls for all sources of emissions from the automobilt^—blowby 
gases from the crankcase, exhaust gases from the tailpipe and evaporative losses 
from the fuel tank and carburetor. These accomplishments have included the 
following: 

1. The Positive Crankcaso Ventilation control .system (PCV) developed 
by General Motors. 

2. The GM Air Injection Reactor system (A.I.R.). 
3. The GM Controlled CombustionSystem (CCS). 
4. Evaporative controls, which will become standard on our 1971 model 

cars. 
Thc'e developments were aided immeasurably by the GM smog chamber— 

the first and largest |)rivately-owned facility for laboratory simulation of actual 
Bmog formation—and the GM laboratory at El Segundo, California, to monitor 
exhaust emissions of the GM vehicles in the hands of the public. This was the 
first facility of this type in the industry. 

We have taken the most productive steps first in achieving the 70 and 80 per 
cent reductions referred to earlier. The remaining, smaller segments will bo much 
harder  to  achieve. 

Regardless of what we have done so far—and whatever CiM and other manu- 
facturers may be able to do in the immediate future—we should all clearly under- 
stand a few facts as to existing problems that limit the impact of reductions 
achieved with new auto emissions on the total automotive pollution problem. 
For example: 

The lower emissions of present model automobiles wiU not have full effect 
on air quality until otdi'r cars thai lack effective emission control systems are 
eliminated from the vehicle population. 

While we are working on the problem, no practical system has been devel- 
oped to retrofit older model cars witli current, improved control systems, 
with the exception of PCV valves, which can be installed in pre-1963 model 
cars. PCV valves are available at GM dealerships, but owners of pre-1963 
cars have shown little interest in having them installed. 

Moreover, if there is a desire to speed up the impact of improvements on new 
cars, then: 

Owners of cars must recognize the extreme importance of improved main- 
tenance   of   emission   control   systems. 

Changes in fuel will be needed, such as lower volatility. 
Looking for%vard, we feel that it is our responsibility to develop the technology 

which, with time, can eliminate the automobile from the list of significant air 
pollution sources. 

Reaching lower pollutant levels may require substantial technological break- 
throughs in hardware and materials, or major modification of fuels—whether by 
alternate power plants or improved piston engines. 

The required advances will be the products of research. Research is the product 
of ideas. Even unlimited sums of money do not a.ssure the needed idea". 

Research is to manufacturing as prospecting is to mining. In research it is our 
business to explore, to learn, to know and to understand. Design for production 
comes later and is a different matter entirel3\ 

In research we seek to prove that there are no laws of natiu-c that prohibit 
what we wish to do. Making a production prototype is quite another matter. 

The researcher makes apparatus which can be made to work in a laboratory. 
The production engineer strives to make devices which will not fail. An automobile, 
for example, which is produced in volume, not only must operate properly, but it 
must continue to function over a long period of time even wnen used under 
adverse conditions or not properly maintained. 

To attain even lower levels of emissions of new vehicles we have intensive, 
parallel programs involving development of alternate forms of automotive power 
and improvements of the internal combustion engine. 

There is no one, quick answer to the total problem. It will take contributions 
from many design parameters to minimize emission from any power source. 
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ALTKttNATE POWER PLANT DEVELOPMENT AT QM 

Now, let US look at the work we are doing on alternate pow^er plants. Specifically, 
these include continuous combustion engines—that is gas turbines, steam and 
Stirling engines—as well as electric power systems and hybrids, which are com- 
binations of two or more power plants. 

Continuous combustion engines offer the opportunity for more complete, steady 
and, therefore, more precisely controlled combustion. They can be designed to 
have reductions perhaps 80 to 9.5 per cent below the emission level of the 196t)- 
level imcontrolled internal combustion engine. This is an emission level to which 
the internal combustion engine can be reduced by further improvement. 

One of the most promising continuous combustion engines is the gas turbine. 
Our gas turbine research dates back 20 years and has included experimental 
trucks, buses, and the first gas turbine automobile in the United States, built and 
tested in 19.33. 

For the immediate future, a gas turbine engine is scheduled for production by 
our Detroit Diesel Engine Division for trucks, buses and stationary applications. 
This i)owcr plant, aimed at the heavy vehicle market, will be a relative of the 
experimental gas turbine developed by the Research Laboratories a number of 
years ago. The GM turbine-jjowered bus will have an automatic transmission 
comparable to those in present buses rather than a manual shift. 

While research indicates that the turbine is much better suited to the require- 
ments of trucks and buses, we are working on designs for pa.ssenger cars, too. 
Disadvantages of the turbine for passenger cars in the present state of develop- 
ment include poor fuel economy and inadequate response in traffic. 

One possible limitation on mass production feasibility of the gas (urbinc for 
passenger cars is the fact that a major required material is not available in suffi- 
cient abundance. Present turbine engine components require large amounts of 
nickel, perhaps more nickel than present free world availability. However, we are 
contiiming to search for new designs and more available materials that could 
make this low emission engine practical for production automobiles. 

As to steam engines, interest in research and development has been running 
high. At General Motors, we also have had a number of steam engine research 
and development programs in progress. 

We exhibited two working steam engine test vehicles last .summer at a "Progress 
of Power" exhibit. We are continuing to do experimental work with them. 

One is a Chevrolet Chevelle, powered by a steam engine designed and in.stalled 
by Bcsler Developments Inc. The second car, a Pontiac Grand Prix, contains 
an engine designed and constnicted at the GM Research Laboratories. 

We have found that size, cost, fuel consumption, serious lubrication problems 
and weight are formidable obstacles—not to mention the cold weather freezing 
problem. 

An external combvtstion engine, the Stirling, is quiet, vibration free, and about 
twice as efficient as the steam engine. 

The GM Research Laboratories have done development work on Stirling 
engines over the hist 12 years. Our experimental hybrid Stirling-electric car, the 
Stir-Lee H, features a battery-powered electric drive system with the 8-horse 
power Stirling engine driving an alternator for battery charging. 

At its present state of development, the Stirling is bulky, heavy, complex and 
expensive. It requires materials not readily available in quantity, and both dura- 
bility and nuiintainability are unknown. Our current research is directed toward 
designing lighter, smaller, less costly engines. 

In addition to our work on petroleum-burning engines. General Motors has 
several active jirograms on electro-chemical energy converters and electric drives. 
We demonstrated our Electrovair II and other battery-powered cars at our 
"Progress of Power" exhibit. These vehicles, built as prototypes to gain more 
definitive answers in our research, were the products of several years of investi- 
gation into various electric drive vehicles. The Electrovair II, successor to Elec- 
trovair I built in 1963, was demon.strated in Washington in 1967 in connection 
with a Congressional hearing. 

Our intensive investigations of the electric car have shown that the major 
advantage of this vehicle is reduction of air polluting emissions. 

Wo have researched and built a limited application or short range "shopper" 
vehicle—something between our compact-sized Electrovair II and a golf cart. 
Although slightly smaller than most electric cars built today, its performance 
characteristics are similar to those of other electric vehicl&s. 
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A vehicle of this type would be used almost exclusively for local shopping, 
driving to a commuter station, various short-distance conimunity errand-type 
driving and other limited range transportation tasks. 

A number of limitations compared to current all-purpose cars—-at the present 
state of battery development-—are imposed by this type of electric vehicle. For 
example: 

Top speeds range up to approximately 45 miles per hour. 
This poses a safety hazard if such vehicles are intermixed with larger ears 

on urban expressways and comparable roads where constant speeds of 40 
miles and more per hour are maintained. 

Besides initial cost, replacement of batterie,s approximately every two 
years could be expected to cost in the area of $200 in today's market. 

Cold weather and passenger compartment heating would place heavy 
burdens on performance. Battery performance deteriorates in cold climates. 
At zero degrees Fahrenheit, a lead-acid battery will deliver only about 60 
per cent of the driving range and peak power that it will at 80 degrees. 

A "shopper" that has a range of 40 miles on an 80 degree day would be cut 
back to a range of 24 miles on a zero degree day if the heater were not u.sed, 
and only 12 miles if the heater were used. 

In our battery work, we are faced with an age-old problem.  For vehicular 
propulsion, a battery must deliver high power for acceleration and hill climbing, 
and it must offer high energy storage for traveling long distances. The lead-acid 
batterj' provides enough power but inadequate range. Fuel cell characteristics 
are just the opposite and the other concepts fall in between. Cost, size, weight and 
availability of materials reiJrcsent a continuing challenge. 

No one has yet produced a battery which meets all the requirements. We are 
continuing development work on some of the most promising contenders. One of 
these is the zinc-air battery, which has about three to five times the range per- 
formance of the lead-acid battery. 

In addition, we are studying the lithium-chlorine cell. It has more than adequate 
power and the energy storage capacity is 10 to 15 times greater than a lead-acid 
system. However, it operates at extremely high temperatures in the neighliorhood 
of 1200 degrees Fahrenheit, ^'ehicular application is still many mile.s down the 
road. 

One major electric vehicle problem in urban areas is the availability of adequate 
power. As you know, problems related to both air and thermal polhition have 
limited the utilities in expanding economical power availability. Nationally, 
utility companies are expected to increase generating capacity fourfold by 1990 
just to meet normal demand. This expansion does not provide for capacity that 
would be needed to recharge batteries of electric vehicles. 

In addition to problems related to potential inadequacy of power supply in 
some locations, shifting motorists from present passenger cars to electric vehicles 
could produce side-effect problems. True, use of battery-powered vehicles would 
eliminate a\ito emissions. However, generating additional electric power to charge 
the batteries could result in increased pollutants emitted by stationary sources. 

In summary, some of the vario\is alternate power plants that we are investi- 
gating have more promise than others in certain respects and our development 
programs on these concepts will continue. However, in view of the apparent 
shortcoming of these alternate power plants in various respects, we have continued 
to work intensively on further development of the internal combustion engine. 
We will now review this work. 

GM DEVELOPMENT OP IMPROVED INTERN.iL COMBUSTION ENGINE 

Our programs in General Motors to provide additional reductions of emissions 
from the internal combustion engine have produced most encouraging results. 
We have been able to obtain very low emission levels with experimental engines 
in the laboratory. 

Exhaust manifold reactors are one of the routes to still lower emissions fron\ the 
internal combustion engine. Basically, these are large volume exhaust manifolds 
from two to four times the size of conventional manifolds. These are device.s to 
con.sume ga-ses in the exhaust. Their effectiveness dejiends upon the temperature 
that can be maintained and how long the exhaust gases mixed with additional air 
can be kept at the elevated temperature. 

Extremely low levels of emission compared to even the currently controlled 
emis-sions have been obtained. This effectiveness is offset by a number of problem.s 
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which we are trying to solve. The principal problem is that of a material. We need 
heat-re.<istant material that is longer lasting than any available today. 

Another system also involve.s enlarged manifolds but does not require added air 
and does not have the fuel economy penalties and high tejnperature material 
problems of the previously described reactors. However, these lean-fuel manifolds 
do not produce as low emission levels, and there are difficulties in providing 
satisfactory engine operation. 

We have actively conducted efforts to apply catalytic control to exhaust 
emissions—an effort started in the middle 19.5()'s. To date we have been unsuc- 
cessful with any catalyst if the gasoUne fuel contains lead. The catalysts are 
rendered inert in a relatively short when mileage leaded gasoline is used. 

Our work now is concentrated on catalysts for use with unleaded fuels. We 
have found that this approach is very effective in further reducing emi.ssions 
from the internal combustion engines. 

However, this success has been attained with precious metal catalysts which 
require materials limited in availability. Problems of catalyst durability and 
tempcratiire control must also be sieved. 

A number of other techniques for emission improvement have been developed 
which show promise as an aid in attaining lower emissions. These involve com- 
bustion chamber design, fuel injection, valve timing optimization and exhaust 
gas recirculation. 

Our studies and experience with these experimental systems have indicated 
that an improved piston engine has the potential to provide the same very low 
level of emissions of carbon monoxide, hydrocarbons and nitrous oxides achievable 
with gas turbine, steam or Stirling engine. 

As a results, selection among these power plants for future production will be 
based upon characteristics othe than emi.ssion level. Further, we believe on the 
basis of the problems yet to be .solved that wo will be able to achieve a production 
version of the improved piston engine earlier in lime than any of the alternate 
power plants. 

This maiies it clear that we must continiie to develop the improved piston 
engine if we are not to delay the advent of still lower emission level automobiles. 

Considering all the relative advantages and disadvantages of the various 
power plants which might be u.sed in automobiles, the internal combustion engine 
offers at present the best pollution control value. All of the potential power 
plants must be measured against each other on the basis of emission level po- 
tential and value—in all its aspects—to the owner of the car. 

We would like to make it absolutely clear that General Motors ha.s an open 
mind as to power plants for automobiles and will continue to explore all possible 
alternatives. 

"PKOGRESS   OF   POWEK" 

Recently, we demonstrated to many scientists and others interested in power 
plant development some of the latest results of our continuing investigation of 
various possible forms of automotive power. 

We showed examples of working, experimental propulsion systems at a "Progress 
of Power" exhibit at our Technical Center near Detroit. The.se experimental de- 
signs still under investigation included both alternate power plants and improved 
internal combustion engines. We are continuing our work to develop these lab- 
oratory prototypes toward manufacturing fejisibility. 

A booklet containing copies of reports on these various power plants is sub- 
mitted with this statement. 

We Invite you to visit the GM Technical Center to see these vehicles and, more 
importantly, the work we are doing in emission control research and engineering. 

PROBLEMS BELATED TO LEAD IN OASOLINB 

All the gasoline-burning engine approaches reviewed previously have important 
fuel composition retiuirement.s if we are to achieve maximum control of emissions. 

The most important of these is the elimination of lead from gasoline. Lead 
creates several problems, such as making exhaust manifold reactors less effective 
and destroying effectiveness of catalysts. 

Use of leaded gasoline rather than gasoline without lead may also cause greater 
emission control deterioration with accumulation of mileage due to combustion 
chamljer deposits. Also, lead deposits form rapidly in some of the narrow pa.ssages 
which form a major part of some contemplated control systems. 
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Recently, various government agencies have indicated interest in eventual 
control of particulates from automobiles. By far, the major share of such particu- 
lates are lead or lead products. If significant reduction in these particulate levels 
is to be achieved, lead must be removed from gasoline. 

THE IMPACT OF AUTO EMISSIONS ON POLLUTION 

We have tallcod so far about the automobile and what we have done and what 
we are trying to do with respect to auto emissions. 

As we go further down the road, reduction of car emissions to an acceptable 
level would solve only the automotive emission .segment of the total air pollution 
problem. 

We are confronted with far-reaching air quality i)roblems that will not bft 
solved even with reduction of auto emissions to zero. This is a fact beyond ques- 
tion. Air pollution will not go away just by restricting auto omi.ssions. 

AUTO EMISSIONS AND URBAN AIR POLLUTION 

There have been a variety of opinions expressed as to the sources of polluted air 
in \irban areas. Admittedly, the Hiitomol)ile is a contributor to the problem. 

Tliere is a tendency to mejisure gross tonnage and place ecpial value on all the 
various types of pollution tonnage in the atmosphere. This type of assessment is 
misleading. 

The tonnage figures should be weighted by the potential harm to health that 
any given type of pollutant will produce. Even this does not give adequate 
recognition to time concentration or dosage. 

Nevertheless, if we use assessments of the toxicity of the varioiis types of 
pollutants to modify the tonnage, we obtain a more factual picture of the im- 
portance of the individual pollutant in a city's atmospheric problems. 

Pollutants present in urban atmospheres include hydrocarbons, carbon mon- 
oxide, nitrogen oxides, sulfur oxides and particulates. 

On a tonnage basis, slightly over 50 per cent of the urban air pollutant volume 
is attributable to automobiles. 

Because carbon monoxide is the largest tonnage pollutant emitted to the urban 
atmosphere, it is often assumed that this is the principal urban area pollution 
problem. Since most of the carbon monoxide come-s from automobiles, it is further 
assinned that the automobile is the major cause of this area's pollution problem. 

According to government figures, carbon monoxide is far less significant in 
terms of potential harmful health effect than are many other pollutants. 

If potential health harm of these individual pollutants is considered as well as 
tonnage, the relative importance of present levels of carbon monoxide in the 
atmosphere becomes much le.ss. Rather than being responsible for more than 50 
percent of the problem, automobile emissions become le.ss than 10 percent of the 
urban air pollution problem. 

We think this type of assessment is important in keeping in proper perspective 
the relative role of the automobile in contributing to harmful pollution. This 
does not mean, of course, that we believe there should be any relaxation in efforts 
to control emissions from the automobile, but it does mean that the government 
at all levels should at all times keep the total problem in mind. 

Thus, it follows that regardless of the improvements in automobile power 
plants, air pollution will continue to be a problem and will continue to concern 
all citizens and governments for many years. 

This is a by-product of our continuing urban growth, population growth and 
the proliferation of additional products that have their own role in atmospheric 
pollution. Just as we are dedicated to reducing auto emissions. General Motors 
supports all useful efforts to find solutions to other sources of atmospheric pollu- 
tion. This is a big job, and all of us a.s good citizens must work toward the goal 
of cleaner air. 

For our part, we have undertaken extensive project*! to control emissions from 
our manufacturing facilities, as well as emissions from the cars we produce. 

The criteria established in studies of what represents suitable air quality should 
become the basis for control standards with which automobile maiuifacturers and 
all other contributors would comply, taking into account both technological 
and economic feasibility. 

The automobile industry can perform most effectively in reducing emission 
levels if stable standards are set s\ifficiently far in advance to allow time for 
development of an optimum approach to solution of the problem. 
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As to H.R. 12934 introducRd by Mr. Rogers and H.R. 14960 introduced by- 
Mr. Springer, we certainly support extension of the Clean Air Act, which has 
been an important factor in reducing air pollution in the United States. We 
recognize the government's role in this most serious problem and the necessity 
for mutual efforts by government and industry in the interest of diminishing air 
pollution. 

Gentlemen, I have appreciated the opportunity to appear here today. In 
closing I want to emphasize once more that General Motors is fully aware of the 
seriousness to all of us of the air pollution problem, and that we are actively- 
exploring all avenues to remove the automobile from the list of significant pollution 
sources. 

Thank you. 

Dr. CHENEA. Thank you. 
Mr. JARMAN. Thank you very much for your statement, for 

adding to the record of this hearing on this very serious subject and 
problem in our country. 

Yesterday, the Subcommittee lieard the testimony and one refer- 
ence was made to the need to secure greater assurance that prototype 
capabihties in automobiles are translated into production realities. 
I wondered if you care to comment on that. 

Dr. CHENEA. Yes. I understand the question. The vehicles which we 
produce, of course, do meet the standards as they are established and 
we intend to meet future standards as they are established. There is a 
maintenance problem, however, and more effort needs to be placed on 
keeping these vehicles maintained. Certainly if the vehicles aren't 
maintained they will not continue to operate at the levels in which they 
were manufactured and we would urge serious consideration of this 
and will be willing to do anything we can do to help. 

Mr. JARMAN. DO you feel that the car models that come off the 
general production line are comparable to the standards achieved in 
the prototype models  that are  tested by Government inspectors? 

Dr. CHENEA. I am sure they are. I am sure they are. 
Mr. JARMAN. You feel that any difference, then, in performance is 

largely a matter of maintenance after the car comes off the line? 
Dr. CHENEA. It is largely a matter of maintenance and there are 

mechanics who attempt to adjust them and get them out of adjust- 
ment but the vehicles that come off the production line are meeting 
the standards. 

Mr. JARMAN. Doctor, as you know, one charge has been made by 
some critics that the automobile companies have kept their research 
and development budgets small in comparison to what they should be 
to help solve the air pollution problem. Would you care to comment 
on that as far as General Motors is concerned? 

Dr. CHENEA. Our budget is governed by the research that we do 
and the ideas that we think are worth pursuing. At no time since I 
have been associated with the Research Laboratories have we really 
been limited by money or facilities. Wo are primarily limited by ideas 
that look sufficiently promising to be worthwhile pursuing. Every idea 
that we know of that seems to have any hope of helping with the 
problem wo are pursuing at least far enough to see whether it is worth 
pursuing further. 

I would hke to also add that Mr. Roche and Mr. Cole, on several 
occasions, have asked me whether or not there was anything further 
that I thought we ought to be doing to got closer to a solution of this 
problem. They are most anxious to do all that we can do. 
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Mr. JARMAN. Can you roughly estimate what money General 
Motors is spending in its research m this field? 

Dr. CHENEA. In the last three years in the research in air pollution 
and alternative power plants, we have spent in excess of $125 million 
in the corporation. 

Mr. JARMAN. In the last three years? 
Dr. CHENEA. Yes, and it is roughly $30 million to $40 million a 

year. 
Mr. JARMAN. Thank you very much. 
Mr. Rogers? 
Mr. ROGERS. Thank you, Mr. Chairman. 
Doctor, we appreciate your statement. 
Pursuing just a little bit the question there, when did you actually 

first start research uito air pollution control? Do you recall? 
Dr. CHENEA. There has been research in air pollution control at 

General Motors for a long, long time. However, it was in 1952 that 
the problem came to our attention very forcefully and we started 
to intensify and expand our program. 

Mr. ROGERS. Now, how many personnel do you have assigned to 
work on the air pollution control problem? 

Dr. CHENEA. In the Research Laboratories, or in the whole 
corporation, sir? 

Mr. ROGERS. Let's break it down, the research laboratories and 
then in the corporation. 

Dr. CHENEA. In the Research Laboratories, we have about 400 
to 500 people actively employed in air pollution or alternative power 
plants or devices to control air pollution. 

The total corporation has around 1,400 people involved m this 
activity. 

Mr. ROGERS. And how many people are employed overall by your 
company? 

Dr. CHENEA. The total corporation? 
Mr. ROGERS. Yes. 
Dr. CHENEA. All employees? 
Mr. ROGERS. Yes. 
Dr. CHENEA. Worldwide? 
Mr. ROGERS. Yes. 
Dr. CHENEA. About 757,000, I believe. 
Mr. ROGERS. About 757,000? 
Dr. CHENEA. Yes. 
Mr. ROGERS. Has the number grown, those that are devoting their 

time to air pollution? Has this number been increased, say, in the last 
three to five years? 

Dr. CHENEA. Ye.s, it has, very much so, particularly as we have 
increased our activities in alternative power plants. The actual growth 
in the last three years in the research laboratories in the alternative 
power plants has been such that we are spending half again as much 
on alternative i)ower plants as we are on the internal combustion 
engines. 

Mr. ROGERS. What percentage would the air pollution control 
research budget be of your total research dollar? 

Dr. CHENEA. It is approximately a third to a half. 
Mr. ROGERS. One-third to one-half? 



116 

Dr. CHENEA. Of the research laboratories' budget. 
Mr. ROGERS. Arc any tax benefits realized from this type of research 

program? 
Dr. CHENEA. I don't know, sir. 
Mr. ROGERS. YOU don't know? 
Dr. CHENEA. NO, sir. 
Mr. ROGERS. HOW do you arrive at the amount you will spend? 

Is there any formula? 
Dr. CHENEA. HOW do we arrive at our budget? 
Mr. ROGERS. YOS. 
Dr. CHENEA. Our budget is formulated around our program. We 

lay out our program based u])on what we think needs to be done, 
what looks promising, and then the budget is formulated to back this 
up in terms of manpower and supplies and equipment to carry out 
that program. 

Mr. ROGERS. What has been your experience as far as cooperating 
with the Government in this area? Has the Government been helpful? 

Dr. CHENEA. It has been very good. 
Mr. ROGERS. Have you had working relationships? 
Dr. CHENE.A.. It has been very good. 
Mr. ROGERS. Has there been any problem as far as records? We 

understood from the Government witnesses yesterday that some 
companies had not helped with furnishing records. Are you aware of 
any problem? 

i3r. CHENEA. I am not aware of any problems. 
Mr. ROGERS. Would you check that and let us know? 
Dr. CHENEA. I will be glad to, sir. 
(The following information was received for the record:) 
Goiieral Motors is not aware of any probloms related to cooperation with the 

government. We have subniitted all records requested by the Department of 
HEW and are not aware of any outstanding requests for records of information. 

Mr. ROGERS. What are your comments on cross-licensing? 
Dr. CHENEA. I don't honestly think, sir, that I am in a position to 

comment on cross-licensing. As Director of the Research Laboratory, 
I don't get involved in this sort of thing. I am not really in a position 
to comment. 

Mr. ROGERS. What woidd be your reaction if we included m the 
law a ])rovision to provide that there should be inspection off the 
production line to check prototype models? It would be a spotcheck. 
I presume that is the type of activity they would have. What wotild 
be your reaction to that? 

Dr. (CHENEA. I would think that this would be a good way of 
assuring the Government that the vehicles actually do meet the 
requirements. 

jilr. ROGERS. DO you have any in-house check yourself on these 
cars as they come off the production line? 

Dr. CHENEA. Only to the extent that we make sure they are assem- 
bled hi proper adjustments. We do not make emission measurements. 

Maybe, Fred, you would like to add to that. 
He is in cliarge of emission controls. 
Mr. ROGERS. Surely. 
Dr. BowniTCH. We do run an audit that amounts to about two to 
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five percent of our California cars, to give you a roundhouse figure, 
in which we do run the full Government test on cars as produced. 

Mr. ROGERS. On all of them? 
Dr. BowDiTCH. On all of them. 
Mr. ROGERS. That go to California? 
Dr. BowDiTCH. No; 2 percent in California. 
Mr. ROGERS. Two percent of the California production? 
Dr. BowDiTCH. We started in this area and plan on expanding iu due 

time, but this is about the level of it at this tune. 
Mr. ROGERS. HOW long does it take for that test? 
Dr. BowDiTCH. The test itself requires one day for the vehicle to sit 

in order to assure proper temperature and then tiie test itself takes 
around 20 minutes. 

Mr. ROGER.S. And if the car does not meet the test, then it is 
rejected? 

Dr. BowDiTCH. We attempt to repair it, fix it as appears necessary. 
Mr. ROGERS. I was interested in your comment about maintenance, 

and I can understand how maintenance would have an effect on air 
pollution, but I was somewhat interested in the figures that were 
presented by the Department yesterday. They have a research project 
going on where they have tested cars as to whether they are meeting 
the standards of the prototype and I think on the Chevrolet almost 
three-fourths of those tested, not quite—73 percent, I guess it was— 
failed to meet one of the two stamlards and yet another automobile 
company, Chrysler, only had 19 percent. 

Now, I presume those were cars of the same year. I don't know that 
to be a fact. 

But if this is so, this would indicate to mo that it may not neces- 
sarily be only a problem of maintenance because this is run by a rental 
agency and I presume their cars are pretty much uniformly maintained. 
They do the maintenance on them for the most. part. I would question 
that, and I thought you might want to check into that and let us have 
your thinking because if this fact is so it would indicate to me that 
there must be a production problem if three-fourths of one model is 
not meeting either of the standards. 

(The following information was received for the record:) 
GM did not conduct the te.sts and therefore doe.s not have any information 

regarding the condition of the cars at the time they were te.sted. It is extremely 
important to note that an important initial step to be taken in evahiating the 
effectiveness of the emission control systems would be to ascertain that the sys- 
tems had been operated within, and were adjusted to, the specifications set by 
General Motors. We cannot emphasize too strongly that the emission .systems must 
be properly maintained after the vehicles are in use so that the systems may con- 
tinue to function properly. 

We do know that Chevrolcts—and all other GM vehicles—are manufactured in 
comphance with the provisions of the Clean Air Act, and, with proper mainte- 
nance, will continue to meet all legal requirements. 

Mr. ROGERS. NOW, you mentioned that you expect to find a solu- 
tion to automobile emission problems at the earliest possible time. 
Do you have any estimate of time when you think this will be met? 

Dr. CHENEA. We e.xpect to meet the 1975 standards that are being 
<liscussed. We have several approaches to this particiUar problem. 
We have met them in the laboratory and we think we can find waj's 
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to meet them in mass production. The job that remains to be done is 
converting what we know to a mass production technique. 

Mr. ROGERS. Can it be speeded up? 
Dr. CHENEA. I do not believe that we know how to speed it up. 

We have adequate people, competent people, working on all the 
approaches that we think are promising. We are not really short 
people or money to get on with the job. It is going ahead just as fast 
as we can push it. 

Do you want to add anything? 
Dr. BowDiTCH. Yes, if I may, sir. 
The present levels of controls that we have on cars in the field, and 

these are the numbers that we were citing in our text, are such that 
the automotive pollutants in the atmosphere are on the decrease at 
Eresent as a result of the present control system, so it isn't a case of 

aving no control measures on the cars today or an insufficient niun- 
ber of controls so that the automotive-related air pollution problem 
is becoming more severe. 

Mr. RoGEKS. That is if all of the models are meeting the standards? 
Dr. BowDiTCH. The numbers that wo presented in our text are 

what is going on in the field. These are not the prototype levels that 
are quoted in our text. This is what actually is happening in the field 
with the production vehicles, with customer maintenance. 

Mr. RoGEHS. This study from HEW would not indicate that. 
Dr. BowDiTCH. Well, we find that both the HEW prognostications 

as well as the California prognostications agree with ours as to what 
is going on in the atmosphere is a constant decrease in terms of carbon 
monoxide and hydrocarbon levels at the present, so we don't feel the 
problem is completely out of hand at the moment. We are making 
very significant inroads into both of these pollutant problems. 

Mr. ROGERS. You talk about the diflterent power systems and you 
still think, though, that the combustion engine is the one that probably 
will be perfected whore you reduce emissions? 

Dr. CHENE.\. In the shortest time. 
Mr. ROGERS. You also mention that gas turbine engine for trucks, 

buses, and stationary applications is scheduled for production by the 
Detroit Diesel Engine Division. When would that be? 

Dr. CHENEA. We expect to have them on the market at the end 
of 1971, sir. 

Mr. ROGERS. 1971? 
Dr. CHENEA. Right. 
Mr. ROGERS. What would be the result on air pollution from this 

engine? 
Dr. CHENEA. The pollutants from gas turbines in general, as far as 

hydrocarbons and carbon monoxide are concerned are down about 
the 10 or 15 percent level of the uncontrolled internal combustion 
engine. They tend to be a Uttle higher than the 10 percent to 15 
percent level in NOx's, nitrous oxides. They are a little higher than 
that. 

Mr. ROGERS. You would think this would be done like putting 
them on buses, truck lines, the larger commercial vehicles? 

Dr. CHENEA. This kind of duty cycle is best adapted to this kind 
of engine. 

Mr. ROGERS. Thank you very much. 
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Thank you, Mr. Chairman. 
Mr. JARMAN. Dr. Carter? 
Mr. CARTER. Thank you, Mr. Chairman. 
It is a very interesting statement. It seems you gentlemen are 

making quite an effort towards developing means of locomotion 
that will not further pollute the air. We are glad to see that. 

Continuing on the statement of the disinguished gentleman from 
Florida concerning 73 percent of the Chevrolets tested showing 
emissions of carbon monoxide and hydrocarbons which exceeded the 
standards, that is a pretty high percentage of a company's vehicles 
to exceed the standards. The prototypes were all right, but we wonder 
if through mass production perhaps your cars are not given the atten- 
tion that the prototype automobiles were. Do you think that is right? 

Dr. CHEN'EA. I have no reason to believe, sir, that the vehicles 
coming off the line aren't meeting the standards. I think it must be 
a matter of maintenance and maladjustment. 

Mr. CARTER. 1 would have to disagree with that. The figures are 
just too startling there in view of the fact that 44 percent, I believe, 
of another manufacturer's cars had defects, which was, I think, too 
high, another one only 17 percent, but it seems that on the assembly 
line the job must not be being done as well. There is another comment. 
I believe you stated that you had diminished the emissions of carbon 
monoxide by 80 percent. Our figures don't show that much; about 
73.6 percent, I believe. 

Dr. CHENEA. I think my comment with regard to 80 percent, sir, 
was that the 1975 standards con'espond to reduction of 80 percent in 
carbon monoxide. 

Mr. CARTER. I believe you stated that your company had diminished 
emissions of carbon mono-xide by 80 percent. 

Dr. BowDiTCH. No, sir. If we stated that, that was in error. What 
we meant to indicate was that the carbon monoxide was reduced by 
65 percent, the hydrocarbons by about 70 percent, on the present 
models, 1970 models, and by 80 percent on our 1971 models. 

Mr. CARTER. Of course the national standards will reflect a re- 
duction of 73.6 percent of carbon monoxide in 1970 and approximately 
the same, I believe, in 1971. I was puzzled by a statement on page 9. 
You arrive at a conslusion here. You state: 

However, if potential health harm of these individual pollutants is considered 
tLS well a-s tonnage, the relative importance of present levels of carbon monoxide 
in the atmosphere becomes much less. On this basis automobile emissions become 
approximately 10 percent of the national air pollution problem rather than ap- 
proximately 60 percent when tonnage alone is considered. 

Dr. CHENEA. Approximately 60 percent, sir. 
Mr. CARTER. Yes, sir. 
Would you care to explain that a little more fully? I don't know that 

I understand. 
Dr. CHENEA. Yes; this is a matter of attempting to take into ac- 

count, sir, the relative toxicity of these various pollutants. Some of 
them are much more harmful than others and if one weighs them 
properly in accordance with their relative harm to the hunnui body 
those which come from the automobile really make up a much smaller 
percentage of the harmful pollutants in the air 

43-933—70—pt. 1- 
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Mr. CARTER. YOU don't think carbon monoxide is as harmful 
perhaps as sulfur o.xide from a smokestack, is tliat correct? 

Dr. CHENE.A.. TMS is correct. We have used Government figures- 
hore with regard to the harmfulness. 

Mr. C.\RTER. What about hydrocarbons? Do you regard them as 
being liarmful, as harmful as sulfur oxide particularly? 

Dr. CHENEA. I don't recall how those rate. 
Dr. BowDiTCH. At the present time, the ambient air standards, 

wliich are th(^ bases which we have used in arriving at the relative 
toxicities, if you will, do not rate hydrocarbons in terms of the health 
problem at the present ambient levels. It is for this reason that we 
make the same consideration witli regard to hydrocarbon, so the main 
health-related problems here are the particulates, sulfur oxides, 
nitrogen oxides, and carbon monoxide. 

Mr. CARTER. We do know hydrocarbons help produce lung cancer 
almost 100 percent in experimental animals in the National Institutes 
of Health when they have been exposed to them. 

Dr. BowDiTCH. I believe these are much higher concentrations 
than we are finding in the atmosphere. 

Mr. CARTER. Yes, I should think so, perhaps. 
Dr. CHENEA. Sir, may I comment on that? 
Mr. CARTER. Yes. 
Dr. CHENEA. Much more research needs to be done on this whole 

medical question with regard to pollutants in the air. We find it most 
difficult to find reliable data in this regard and I would urge you 
people to think seriously about research in this area. It is research that 
we caimot carry on in tlie automotive industry and it is a very im- 
portant part of the whole problem. 

Mr. CARTER. I assure you that we are doing our best to urge the 
pcoi)le in NIH and the Surgeon General to do this research. 

'Thank you, Mr. Chairman. 
Mr. JARMAN. Mr. Kyros? 
Mr. KYROS. DO you have in your parts catalog air pollution devices 

as replacement parts? When these items wear out eventually you do 
catalog them now as replacements? 

Dr. CHENEA. Oh, yes. 
Mr. KYROS. And they are standard throughout the repair shops in 

the country now? 
Dr. CHENEA. For all vehicles in which we furnish devices for air 

pollution, we furnish parts, yes, sir. 
Mr. KYROS. Do you have any sales history on these items? Are 

they mo^^ng? Do you have a history already as to how you stock them? 
Dr. CHENEA. I am sure we have a history. I don't know what it is.. 

I am sure we have a sales history of them. 
Mr. KYROS. But you do have how many are sold and priced and 

you could provide them for the committee if we asked you to? 
Dr. CHENEA. Yes. 
Mr. KYROS. What about the durability of these parts, their lives? 

Has it measured up to what you expected? 
Dr. CHENEA. Yes. We have no evidence otherwise. We are, as I 

say, running into this problem of keeping them tuned up. It isn't 
a matter of durability of the parts; it is a matter of getting out of 
adjustment which seems to be plaguing us. 
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Mr. KYROS. What about profit on these parts? Do you know 
specifically what the profit margins are, what you are doing for 
profit mark-up on these specific parts? 

Dr. CHENEA. I have no information on that; no, sir. 
Mr. KYROS. I have no further questions. 
Mr. JARMAN. Mr. Hastings? 
Mr. HASTINGS. Thank you, Mr. Chairman. 
I would be interested in knowing what your experience has been 

with the various States through statutes passed by States, con- 
templated or already in regulation by States, as it relates to the 
standard that we are looking at here. Have you had much difficulty 
with Stat«s other than California? What is the current situation as to 
States requiring standards perhai)s liigher than the Federal Gov- 
ernment is requiring? 

Dr. CHENEA. Dr. Bowditch administers these, and I will ask him 
to answer. 

Dr. BOWDITCH. Under the present Federal statute only the State 
of California, as we understand it, has the opportunity to be different 
from the Federal Government, and then only at the permission of the 
Secretary of the HEW, so California is the only one that can be 
different. 

Mr. HASTINGS. I understand there are States who would like to 
be included in that with California, thougli, and some attempts have 
been made legislatively. Is there any recent experience with these 
State legislatures along these lines? 

Dr. BOWDITCH. NO, sir. 
Mr. HASTINGS. None whatsoever? 
Dr. BOWDITCH. No, sir. 
Mr. HASTINGS. DO you feel that the Federal Government is in a 

much better position to set those national standards rather than 
allow the various States to set them? 

Dr. BOWDITCH. Yes, sir. Fifty different sets of requirements would 
be rather disastrous to an industry such as ours. 

Mr. HASTINGS. I certainly agree with that. 
I have no further questions. 
Mr. SPRINGER. Would the gentleman yield? 
Mr. HASTINGS. Certainly. 
Mr. SPRINGER. I would just like to ask one question, with the 

permission of the Chairman. 
How much lower are the standards in California than the Federal 

standards? 
Dr. CHENEA. Today, sir? 
Mr. SPRINGER. Yes. 
Dr. BOWDITCH. The present difference revolves about the evapo- 

rative losses from our cars which becomes a requirement in the other 
49 States beginning with the next model year, with the 1971 model, 
SO for this year the difference is only in the control of evaporative 
losses. For 1971 there will be another difference because California 
at that time will begin control of oxides of nitrogen as a requirement. 
The Federal Government does not have that requirement at this time. 

Mr. SPRINGER. Oxidization—what? 
Dr. BOWDITCH. Oxides  of nitrogen.  It is  another compound in 
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addition to the carbon monoxide and the hydrocarbons, a third chem- 
ical compound that will come under control in California. 

Mr. SPRINGER. Would you have to comply with that in order to 
sell cars in California? 

Dr. BowDiTCH. Yes, this comes about primarily as a result of the 
requirement for control of the photochemical smog problem, which is 
primarily a problem in the Los Angeles area. 

Mr. SPRINGER. Let me ask you why can't that same limitation 
then, if you are producing in General Motors, be produced in the 
rest of the country as we are progressing. 

Dr. BowDiTCH. Certainly these things can be done in due time. 
There is no reason why they can't, other than the cost that obviously 
must be passed on to the consumer. 

Mr. SPRINGER. Would the price of the car be higher in California 
as a result of this? 

Dr. BowDiTCH. I can imagine it will be. This hasn't been estab- 
lished at this time. Our present models in California are more expensive. 

Mr. SPRINGER. How much more expensive? 
Dr. BowDiTCH. I believe in our case it is $30 or $35.1 would have to 

chech. It is on the sticker as is required. 
Mr. SPRINGER. And this is a result of the increased cost of doing 

what is required under the law of California, am I right? 
Dr. BowDiTCH. This is the evaporative control system that is 

required now in California in this year's model. 
Mr. SPRINGER. Is there any way that you can give us some idea of 

what the increased cost per car is going to be when you get full com- 
pliance? 

Dr. BowDiTCH. I don't have that information. 
Mr. SPRINGER. Can you give us an estimate, roughly? 
Dr. BowDiTCH. I thmk we would have to be quite specific as to 

which particular standards we are talking about and then  
Mr. SPRINGER. Federal standards. 
Dr. BowDiTCH. For which year? 
Mr. SPRINGER. Let's say ultimately. 
Dr. BowDiTCH. Well, we have been given some guides, I believe 

they were called, by Secretary Finch at a meeting with the President 
here that went up to the year 1980. 

Mr. SPRINGER. All right, now, what in the year 1980 then do you 
anticipate the increased cost will be? 

Dr. BowDiTCH. I think I would have to ask to be allowed to furnish 
this to the committee at a later time. I am not in a position to furnish 
that cost. I don't know what kind of hardware it would really take. 

Mr. SPRINGER. I am trying to be fair and I realize the trouble and 
the problem that you are faced with, but are we talking about in the 
area of one percent, or three percent, five percent, ten percent—I 
am not going to hogtie you with this—so this committee understands 
that there is either going to be an increase or there isn't going to be, 
and the committee ought to understand that at this time. 

Dr. BowDiTCH. Certainly there will be an increase. My estimate at 
tliis time would be that it would be a substantial increase, perhaps 
of the order of 10 percent, but I would hope that this committee 
would not hold us to that figure. 
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Mr. SPRINGER. SO you are talking about, then, on a car of $3,000 
in the neighborhood of $300? 

Dr. BowDiTCH. It would be quite possible, but I must again 
em ph asize  

Mr. SPRINGER. Let's say five to ten percent. You are talking in the 
area of $150 to $300 on a $3,000 automobile? 

Dr. BowDiTCH. I can imagine it would be that much. 
Mr. SPRINGER. I thank the gentleman. 
Mr. HASTINGS. If I may proceed for just one moment on the Cali- 

fornia question, do you consider the new standards that would be 
reqiiired by California to be reasonable? 

Dr. BowDiTCH. Which standards are you referring to? 
Mr. HASTINGS. The standards you just referred to. 
Dr. BowDiTCH. The 1971 requirement? 
Mr. HASTINGS. Yes. 
Dr. BowDiTCH. The ambient air authorities in the area believe that 

this is necessary for their atmosphere, so, therefore, we, of course, 
accede to their  

Mr. HASTINGS. They think they are reasonable, but do you think 
they are reaisonable? 

Dr. BOWDITCH. I don't think we have an adequate basis on which 
to judge what is reasonable and what isn't. As you may be aware, we 
hav-e indicated from our own research that the control of oxide of 
nitrogen won't help the ambient photochemical smog situation in 
California. The California authorities decided to the contrary. Obvi- 
ously, they are the proper group to make that judgment. 

Mr. HA.STINGS. The one obvious question in relationshi|) would be 
should HEW consider adopting the same standard? 

Dr. BOWDITCH. AS I said earlier, the reason for control of oxides of 
nitrogen in California is because of the special photochemical smog 
problem that occurs primarily in the Los Angeles area, to a much 
greater degree than anyA\here else in the country. 

Mr. HASTINGS. I have no further questions, Mr. Chairman. 
Mr. JARMAN. Mr. Rogers? 
Mr. ROGERS. What is the charge for your present air pollution 

control device? 
Dr. BOWDITCH. When we first introduced devices on our California 

cars and when at that time we indicated a price at that time of about 
$50. 

Mr. ROGERS. What is the present price? 
Dr. BOWDITCH. That price is not segregated out and I don't have 

that figure with me. 
Mr. ROGERS. Could you furnish it for the committee? 
Dr. BOWDITCH. I am sure that we could. 
(The following information was received for the record:) 
When the original exhaust emi.ssion control system was introduced in the State 

of California for the l'.)66 model, it carried a suggested retail option price of 
$47.50. In accordance with Federal regulation.s, the system was added to all 1068 
models as standard otjiupment and the announced price of all 1968 models included 
the .syistera. While changes have been made in the system since that time, it has 
remained an integral part of the car, and as such is included in the total price of 
the car. 

At the same time, it is not feasible to attribute any specific amount of the 
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price to any one item such as the exhaust emission control system. Our auto- 
mobile prices comprehend the vehicle as an entity and tal«e into consideration 
many factors including cost, competitive conditions, and the general economic 
situation. 

In order to comply with emission control standards set by the State of Cali- 
fornia for 1970 models, GM is installing an additional system on cars sold in 
California. This is an evaporative control system, which consists basically of a 
sealed fuel system and canister of activated carbon and has a suggested retail 
price of $35. 

Mr. ROGERS. Has it gone down, do you think, or up? 
Dr. BowDiTCH. I am afraid I don't know and I would ask that we 

furnish this to you, sir. 
Mr. ROGERS. YOU don't know whether the device has gone up or 

down? 
Dr. BowDiTCH. Tlie price? 
Mr. ROGERS. The cost. 
Dr. Bowditch. Again, I am not a financial expert for the corpora- 

tion. I am a technical man. 
Mr. ROGERS. I won't pursue that other than ask that you furnish 

it for the record. 
Dr. BOWDITCH. All right. 
(The following information was received for the record:) 
As previously mentioned, the current exhaust control s.vstem is an integral 

part of the car, and is included in the total price of the car. 

Mr. ROGERS. Can vou tell me are there any differences in your 
devices from 1968 to the 1969 models? 

Dr. BOWDITCH. Essentially none. 
Mr. ROGERS. None? 
Dr. BOWDITCH. Essentially. We do use two exhaust control systems 

and the application has varied between models between these years but 
the basic systems remain the same. 

Mr. ROGERS. I think the committee would like to have a rundown 
on each one and what changes, if any, and what the changes would be 
in the 1970-71. 

(The following information was received for the record;) 
Starting with the 1968 model year, GM ha.s used two types of exhaust emission 

control systems. One is known as the Air Injection Reactor System (AIR), and 
the other is the Controlled Combustion System (CCS). In 1968 the AIR system 
was used on all Cadillacs. It was also used on most of the GM cars that were 
equipped with manual transmissions. There were essentially no major changes 
on 1969 models in either of these control systems, nor to the specific vehicle 
models to which each was applied. Although the same basic systems are still 
being used on 1970 models, a new feature, the GM Transmission Controlled 
Spark (TCS), was introduced on most models to further reduce emmissions 
of hydrocarbons. 

(It should be noted that TCS also reduces emissions of oxides of nitrogen.) 
California requires an evaporative emission control system on all 1970 models 
sold in the State. This requirement will be extended nationwide for all 1971 models. 

Mr. ROGERS. What is the total gross income of your company? 
Would you know that figure? 

Dr. CHENEA. I could only guess at it. I don't remember it exactly. 
Mr. ROGERS. I understand. You supply it for the record. 
Dr. CHENE.\. The total gross sales of the corporation is in the 

neighborhood of $22 billion a year, sir. 
Mr. ROGERS. $22 billion? 
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Dr. CHENEA. Right. I think it is a little less at the moment. It 
lias been that high. 

(The following info.raation was received for the record:; 
Total worldwide sales for General Motors Corporation for the 1968 calendar 

year amounted to $22.8 billion. 

Mr. ROGERS. And you are spending, I believe, thirty to forty 
million dollars a year on this problem? 

Dr. CHENEA. In the corporation, right, on just the emissions and 
Alternative power plants. 

Mr. ROGERS. Do you think your company's pollution control 
is as effective as your competitors'? 

Dr. CHENEA. 1 have no reason to believe it isn't and in many 
regards I think it is better. 

Mr. ROGERS. In what regard? 
Dr. CHENEA. I think we have in a few cases better solutions than 

they have. I am sure they don't agree with this, but we think we have 
approached it in a better way. 

Mr. ROGERS. Would you specify for the record—you may not 
Iiave this now—where your device is sviperior in your own mind? 

Dr. CHENEA. All right. 
(The following information was received for the record:) 
We believe that our .systems are superior in two areas. First, with regard to the 

exliaust control system, GM has a system for maintaining constant carburetor 
air temperature independent of ambient air temperatures. This feature provides 
more accurate carburetor metering so that consistent air-fuel ratios are delivered 
under all ambient conditions. This system is in use on practically all GM models. 

•Second, with regard to the evaporative control system, GM is using a charcoal 
canister as a means of storing evaporative losses. The canister configuration has 
the capacity of considerably more vapor storage than can be accommodated 
by other known methods. This feature is currently being used on all GM models 
sold in California. 

Mr. ROGERS. American Motors, as I recall, developed a device 
that was rather sim{)le. I think you developed one that was a little 
more complicated. You in effect went almost to the American ap- 
proach, didn't you? Didn't you make a change there and have a 
less— 

Dr. BowDiTCH. I am not sure which device you are referring to, sir. 
Mr. ROGERS. I recall hearing something of that, an exhaust emis- 

sion device. 
Dr. BowDiTCH. We initially in California introduced our models 

with an air pump system. We called it A.I.R. 
Mr. ROGERS. Did you change that? 
Dr. BowDiTCH. We have since changed on many models to an 

•engine modification type of approach. 
Mr. ROGERS. Was tnat the type that American Motors had at first? 
Dr. Bow'DiTCH. I don't believe that American Motors was different. 

I am sure you will best ask the other manufacturers. It could be you 
are referring to the initial Chrysler approach rather than American 
Motors. 

Mr. ROGERS. Perhaps. I just recall one of them and then the other 
•companies came to that. 

Dr. BowDiTCH. This could be the situation that you are referring to. 
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Mr. ROGERS. And wasn't that one sold for $35 where the others 
were about $50? 

Dr. BowDiTCH. I believe you are essentially correct. 
Mr. ROGERS. And there was a change but there was no change in 

price, was there? 
Dr. BowDiTCH. I hesitate to comment on the price. 
Mr. ROGERS. Would yovi let us have that for the record? 
Dr. BowDiTCH. 1 will certainly attempt to do it. 
(The following information was received for the record:) 
In the 1966 model year, General Motors introduced in the State of California 

only an exhaust emission control system which used Air Injection Reactor System 
(AIR) to burn off the unburned hydrocarbons and carbon monoxide in the mani- 
fold of the exhaust svstem. This unit has a suggested retail option list price of 
$47.50. 

At the beginning of the 1968 model year, when Federal standards were intro- 
duced, exhaust emission control systems were installed on all passenger cars sold 
in the United States. An engine modification approach, the Controlled Combus- 
tion System (CCS), used by General Motors in certain models achieved more 
complete combustion of hydrocarbons and carbon monoxide in the firing cylinder 
and also incorporated pre-heating the air before it is mixed with the fuel. 

As mentioned above, the exhaust emission control system became an integral 
part of the car, so that the announced price of the vehicle included any changes 
in the system. 

Mr. ROGERS. Thank you. 
Thank you very much, Mr. Chairman. 
Mr. JARMAN. Are there further questions? 
Dr. Carter? 
Mr. CARTER. HOW many cars are there in our country at the 

present time? 
Dr. CHENEA. Approximately 100 million. 
Mr. CARTER. Approximately 100 million. How many are produced 

each year? 
Dr. CHENEA. About 10 million. 
Mr. CARTER. About 10 million? 
Dr. CHENEA. In round numbers. 
Mr. CARTER. About how many will we have in 1975? 
Dr. CHENEA. HOW many automobiles on the road, sir? 
Mr. CARTER. Yes, sir. 
Dr. CHENEA. I don't have those estimates. People have estimated 

it. I think it is somewhere in the neighborhood of 120 million, some- 
thing like that. 

Air. CARTER. And we would lose some by normal attrition then. 
Dr. CHENEA. Oh, yes. 
Mr. CARTER. Although we produce 10 million and have 100 million 

now in 1975 we would have 120 million? 
Dr. CHENEA. I think that is the estimate that most people would 

make. 
Mr. CARTER. Even though we diminish the percentage of emission 

of pollutants per car if we increase the number of cars we can still have 
the same amount of pollution? 

Dr. CHENEA. You certainly can, sir. The total amount of pollution 
is a product of the number of cars and the average pollutant per car 
and to make progress on this you must gain on this reduction in 
average per car to offset the increase in number. 
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Mr. CARTER. Increased number of cars. Do you think that we will 
do that in view of the fact  

Dr. CHEXEA. We are doing that now, sir. 
Mr. CARTER. Even in 1975 with 20 million more cars the pollution 

at that time will be les.s than it is today? 
Dr. CHENEA. The contribution from the automobile nationwide 

will be less, there is no question about that. 
Mr. CARTER. I would certainly hope so. 
Thank you, Mr. Chairman. 
Mr. JARMAN. Are there further questions? 
Gentlemen, the subcommittee appreciates your being with us this 

morning. 
Dr. CHENEA. Thank you very much, sir. 
Dr. BowDiTCH. Thank you. 
Mr. JARMAN. Our next witness is Mr. Herbert L. Misch, Vice 

President-Engineering, Ford Motor Company. 
Mr. Misch, would you present your associates who may participate 

with you? 

STATEMENT OF HERBERT L. MISCH, VICE PRESIDENT-ENGINEER- 
ING, FORD MOTOR CO.; ACCOMPANIED BY DONALD A. JENSEN, 
DIRECTOR, AUTOMOTIVE EMISSIONS OFFICE; ROSS E. TAYLOR, 
ASSISTANT CHIEF ENGINEER IN CHARGE OF ADVANCE ENGI- 
NEERING, ENGINE DIVISION; AND JAMES MAC NEE, ASSOCIATE 
COUNSEL, OFFICE OF GENERAL COUNSEL 

Mr. MISCH. Yes, sir. 
Mr. Jarman, and members of the committee, I am Herbert L. 

Misch, Vice President-Engineering, Ford Motor Company, and I 
have with me Donald A. Jensen, Director of our Automotive 
Emissions Ofhce. 

I welcome the opportunity to appear before you today to support 
the extension of the Clean Air Act. It may sound incongruous for a 
large corporation to ask for an extension of government controls but 
our experience to date has convinced us that the Clean Air Act should 
be extended. 

As a matter of policy. Ford Motor Company is committed to work 
for a cleaner atmosphere and supports government controls which 
help to achieve our mutual goals in this respect. To put this position 
in perspective, I tliink it might be useful to recount briefly the history 
of our efforts to control vehicle emissions. 

In the early fifties, when it was first recognized that the automobile 
played a role in the formation of photochemical smog in Los Angeles, 
Ford initiated research efforts in four fields. First, we helped to de- 
velop instrumentation to measure contaminants in extremely small 
quantities—parts-per-milhon—from the automobile exhaust. This was 
the necessary first step upon which all f lu-ther progress was dependent. 

Second, we cooperated in a program to take these instruments 
into the field, where, working with California air pollution officials, 
we did two things. We determined typical driving patterns of the 
general Los Angeles population, and we measured the amounts and 
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concentrations of pollutants emitted by typical automobiles when 
driven in these typical patterns. 

Tlurd, knowing how to measure emissions with a high degree of 
accuracy and knowing what typical automobiles in customer oper- 
ation emitted, we were able to make meaningful comparisons in the 
laboratory between various approaches to reducing the amount of 
emissions. These laboratory methods, which simulated the conditions 
created in typical Los Angeles automobile operation, became the 
basis for what we now refer to as the seven-mode vehicle emission 
test procedure, formally adopted by CaUfomia in May 1961. 

Fourth, with these prelimmary, but essential steps accomplished, 
we were able to concentrate on emissions control research and tech- 
nology. In reality, of course, we had been carrying on control hard- 
ware research and development concurrently with our research 
programs on emission measurement, driving patterns, and test 
procedure. 

Initially, it appeared that a device controlling the deceleration 
driving mode would be sufficient to reduce hydrocarbon emissions 
to the desired level of air quality. We engineered workable, effective 
deceleration devices for hydrocarbon control but on the basis of data 
furnished to them by the industry, government authorities concluded 
that emissions during deceleration were relatively unimportant in the 
total picture. Thereafter, our work recognized the need to control 
emissions during various driving modes. 

At the urging of California authorities, wo concentrated our efforts 
at finding a device that would control emissions of hydrocarbons. 
We succeeded in developing a catalyst (vanadium pentoxide) that 
was extremely effective. At about this time, however, California 
enacted a CO reqiiirement. Since vanadium pentoxide was not effective 
in controlling CO, we redirected our efforts toward solutions capable 
of controlling both hydrocarbons and cai-bon monoxide. 

Contemporary research led to the identification of another signifi- 
cant source of hydrocarbon emissions, namely crankcase "blow-by." 
It was determined that crankcase "blow-by" was responsible for 20 
percent of the total hydrocarbon emissions from an automobile. Uti- 
lizing crankcase fume recirculation systems, designed earlier for other 
purposes, we engineered crankcase control systems and voluntarily 
installed them on California cars in the fall of 19(50 (1961 models). 

In the ensuing years, we experimented with numerous exhaust 
control systems utilizing not only our own research efforts, but also 
those available from others. Specifically, we made significant ad- 
vances in thernial reactor systems and complex catalyst control methods. 

In preparation for the introduction of exhaust controls in California 
for 1966 models, we reviewed our engineering research and adopted a 
variation of our thermal reactor. The result was Ford's Thermactor 
System, consisting of an air pump supplying oxidizing air at the ex- 
haust valve seats of the engine (in the exhaust port) to help burn 
polluting contaminants. Subsequently, we perfected an engine modi- 
ncation system that we call IMCO—Improved Combustion. 

IMCO hivs, for the most part, replaced the Thermactor as a method 
of Ford's e.xhaust control. These controls (IMCO) were extended to^ 
heavy gasoline powered trucks in California on 1969 models and 
nationwide on 1970 models. 
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My purpose in reviewing the history of emission control is twofold. 
First, I cannot overemphasize that the task was made exceedingly 
difBcult initially by the absence of a fixed target and later by the 
tendency to have moving and shifting targets. Second, we were able 
to respond, with a degree of dispatch, to the original Federal standards 
only because they gave some consideration to the industry's neetled 
leadtime and to the e.xisting state of the art in emission engineering. 

Relative to the point when the Clean Air Act became eflfective, the 
regulated levels in 1971 on a nationwide basis will represent an 80- 
percent reduction in hydrocarbons and a 70-percent reduction in 
carbon monoxide. 

As we look back, it is apparent that the fundamental principles 
which Congress and this committee, gentlemen, incorporated in the 
Clean Air Act have been successful in encouraging cooperative iiulus- 
try and Government progress in reducing vehicle emissions. 

Let me outline some of the basic tenets of the law which have 
contributed to that progress. 

As you know, the 1967 amendment of the Clean Air Act required 
the control of emissions nationwide. We were able to comply with 
this requirement because of the experience we gained in California. 

Subsequently, controls for evaporative emissions from the fuel 
tank and the carburetor were adopted. These wore introduced on 
1970 models in California and will be extended to all U.S. cars and 
light duty trucks for 1971 models. 

Final work is now in process to control oxides of nitrogen for 1971 
models to be sold in California and the control of dicsel smoke from 
now engines will become effective on January 1, 1970. 
a lite apart from government requirements Ford started a com- 

ensive quality control program to monitor emission controls. 
A sample of vehicles are checked each day to ensure the integrity 
of our production cars. Ford has an elaborate pressurized room where 
100 percent of our carburetors are "flowed" and checked to be certain 
they are within necessary emission control tolerances. Idle adjust- 
ments are set at the factory and idle adjustment limiting devices are 
installed to help maintain the emiss.sion characteristics of our cars 
when they are in the hands of our customers. We also issue basic 
instructions in our manuals and on decals in the engine compartment 
to aid mechanics for proper engine adjustment. 

First, the law provides a framework for a balanced attack on air 
pollution from both motor vehicle and stationary sources. In effect, 
HEW is required to establish the "need" for new or more stringent 
standards. Secondly, Congress established policy direction but en- 
trusted the complex administration of test procedures, setting stand- 
ards, and similar matters to the expertise of HEW's National Air 
Pollution Control Administration. We regard this approach as being 
extremely inportant. When standards are written into the law itself, 
the administrator is deprived of the flexibility he needs to maximize the 
policy objectives of the law within the framework of a rapidly moving 
research and engineering effort. 

Finally, the Clean Air Act expressed a recognition of s\ich practical 
considerations as technological feasibility, economic costs and leadtime. 
Leadtime is of critical importance to a mass production industr}' as 
complex as the one we represent. 
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As a result of these basic principles of the law, numerous seg:ments 
of Ford Motor Company are working for the near-term and far-term 
future low emission or "smog free" vehicle. One important endeavor 
is the Inter-Industry Emission Control (IIEC) Program. This is a 
cooperative effort which began in April 1967, with Ford as the project 
manager. It includes six petroleum companies and four foreign car 
manufacturers. ' 

The goals of this program are to reduce emissions to: 
65 p.p.m. HC approximately equivalent to 0.82 grams per mile HC. 
0.3 mole % CO approximately equivalent to 7.1 grams per mile CO. 
175 p.p.m. NOx approximately equivalent to 0.69 grams per mile 

NO,. 
This is the inter-industry emission control program definition of 

a "smog free" vehicle and represents a 90 to 97 percent emission 
reduction from the levels of pre-control vehicles. The participants in 
the IIEC Program contribute their support both technically and 
financially in an effort to find the optimum combination of hardware 
and fuel. 

These objectives have been achieved in the laboratory by means of 
various approaches. Today, "concept" cars are on the test track to 
determine whether these approaches are feasible in respect to dura- 
bility and performance. After much preliminary research and culling 
of a host of alternatives, lEEC work now is concentrated on four basic 
ways of achieving the project goals. They consist of "concept emission 
packages"—experimental smog-control systems installed in test ve- 
hicles. (These packages are described in Attachment I). The next step 
will be to explore the adaptability of the most promising of these 
"concepts" to mass production. 

Although much of our research and engineermg is proprietary, we 
have disclosed our findings in this program to appropriate Government 
agencies. Copies are forwarded to the President's Scientific Adviser, 
the National Air Pollution Control Administration, and to California 
authorities. In addition, at the appropriate stage of development, we 
plan to make the most promismg of these concepts available to 
gov^ernment activities for cooperative evaluation. We have displays 
of two of these concepts here today to provide the committee with the 
opportunity to see examples of our cooperative research effort. 

Although today 1 have emjihasizcd the Inter-Industry Emission 
Control Program, there are other promising development efforts at 
Ford Motor Co. We have publicly announced our intent to produce 
the turbine truck commercially in the early 1970's. Experimental tur- 
bine powered trucks are running daily to accumulate experience. 
Apijlication to automobiles is still a bit down the road, however. 

Preliminary analysis indicates that the use of gas turbine engines 
in passenger cars would entail a significant cost i)enalty and, in the 
case of city driving, higher fuel costs. These factoi-s will have to be 
overcome before the gas turbine can be considered as an attractive 
substitute for the internal combustion engine in passenger cars. 

Incidentally, we have a Continental Trailways bus starting, I hope, 

ipartiiipating companies Incladc: American Oil Co., Atlantic Richfield Co., FIAT S.p.A., Ford Motor 
Co.. Marathon Oil Co., Mitsubishi Heavy Ind., Ltd., Mobil Oil Corp., Nissan Motor Co., Lltd., The 
Standard Oil Company of Ohio, Sun Oil Co., Toyo Kogyo Co., Ltd. 
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today on the East Coast and will be carrying passengers to the West 
Coast powered by a Ford 707 gas turbine. 

Before closing, I would like to make a few remarks concerning 
other alternate power sources. 

We have prepared rather elaborate pajjer studies on the Rankine 
cycle and carefully analyzed all pubUclj' available literature on the 
subject, but we found no cause to become optimistic about steam 
engines. In our opinion, the Rankine cycle is too complex and has too 
many seemingly insoluble problems to be considered a likely successor 
of the internal combustion engine. 

Our activities in electric vehicle research have included develop- 
ment work on a concept battery—sodium-sulfur—a zinc air battery 
concept, improved motors and control systems. We had hoped that 
these major advances in battery development and in control and 
motor technology might give the electric vehicle a good chance to 
succeed as a small urban-surburban passenger car and delivery or 
service vehicle within a decade. 

Then, as now, the principal i)roblera was to find ways to minimize 
the electric vehicle's disadvantages, namely short range, poor speed 
and acceleration, slow hill climbing, and long recharge time. 

Problems associated with the fabrication of sodium-sulfur batteries 
have proved to be more difficult to solve than had been anticipated. 
As a result, we are nowhere near as far along at this time as we hoped 
we would be. 

Some research with lead acid batteries appears promising. This 
development, if successful, would permit the production of a city car 
with about 40 miles range in city driving. Tlxis represents a two- to- 
four-fold improvement over previous technology. It also has been the 
motivation to re-examine the hybrid engine, electric vehicle concept. 

Whether or not any of these alternate power sources ever proves 
to be worthy of becoming a volume-produced power plant remains 
highly speculative at this point. The near term improvements for 
vehicle emissions must be realized from the internal combustion 
engine system. Further, we think any objective analysis of the e\d- 
dence supports our conclusion that the goal of a virtually emission 
free power source can be reached sooner with the internal combustion 
engine than with an entirely different and unproven powerplant. 

For these reasons a greater share of our efforts is directed to\\ard 
the control of emissions from the internal combustion engine. 

I want to conclude by stating that the Clean Air Act has proved 
to be based on sound principles and as a result has contributed signi- 
ficantly to the progress made to date. The Act has been ably admin- 
istered. We endorse its extension. We believe that by extending it 
Congress would encourage industry's efforts to achieve a virtually 
emission free vehicle. 

(The attachment referred to follows:) 

ATTACHMENT I—CONCEPT EMisstoN CONTROL PACKAGE 
DESCRIPTIONS 

CONCEPT EMISSION PACKAGE "A" incorporates (1) thermal reactors, 
(2) a secondary air pump, (3) enriched and staged carburetion, (4) exhaust gas 
recirculation, (5) an IIEC crankcai<e valve to control "blow-by" gases, (6) evap- 
oration control, and (7) over-temperature controls. 
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This package uses reactors (similar to enlarged exhaust manifolds) and second- 
ary air (not passing through a carburetor) to cope with hydrocarbons and carbon 
monoxide, and exhaust gas reeirculation (feeding some exhaust gas back through 
the engine's carburetor) to control nitrogen oxides. 

CONCEPT EMISSION PACKAGE "B" combines catalysts and exhaust 
gas reeirculation systems. It consists of (1) a catalytic converter for control of 
hydrocarbons and carbon monoxide; (2) exhaust gas reeirculation and enriched 
carburetion to reduce nitrogen oxide emi.ssion levels, (3) II EC crankcase valve 
(4) programmed protection control, and (5) evaporation control. 

Programed protection involves the use of a small computer containing a logic 
system to feed exhaust into the catalytic converter or by-pass it depending on 
information received from engine water temperature, vehicle speed, engine load, 
and catolvst bed temperature sensors. 

CONCEPT EMISSION PACKAGE "C" u.ses dual cataly.st converter systems. 
It incorporates (1) a dual converter containing a nitrogen oxide catalyst followed 
by a secondary air manifold and a hydrocarbon-carbon monoxide catalyst, (2) a 
secondary air pump, (3) enriched carburetion, (4) exhaust gas reeirculation, (5) 
IIEC crankcase valve, (6) programed protection system, (7) evaporation controls, 
and (8) non-leaded fuel. 

CONCEPT EMISSION PACKAGE "D" makes u.se of direct air injection and 
exhaust ga.s reeirculation. The package includes (1) air injection into cylinder 
heads, (2) a secondary air pump, (3) enriched and staged carburetion, (4) exhaust 
gas reeirculation, (.5) IIEC cranlvca.se valve, and (6) evaporation control. 

In this approach, air is pumped into cylinder heads to achieve better combus- 
tion and thus better hydrocarbon and carijon monoxide control. Exhaust gas 
reeirculation is u.'sed for nitrogen oxide control. 

Mr. MiscH. Now, Mr. Chairman, a.s I indicated a little earlier in 
my statement, we have two examples of hardware in the form of 
displays that are set up just outside the main committee hearing 
room at the east front of the Rayburn House OfRce Building. One of 
them is an experimental low emission car and the other is a display of 
an enghie with a different concept. They are examjiles of two ap- 
proaches. One is ])redicated upon use of lead-free fuel. The other is 
designed to accomplish the task with lead in fuel. I believe this display 
would be of interest to the subcommittee and I wonder if it would hie 
possible to arrange for a brief recess so that these display's might be 
explained and then we could reconvene for any questions you have for 
the record. 

Mr. JARMAN. I think this display would be of real interest to the 
subcommittee. 

Unless there is objection, the committee will stand in recess until 
we have had a chance to observe the display. 

Mr. MiscH. Thank you, Mr. Chairman. 
(Brief recess.) 
\Ir. JARMAN. The subcommittee will please be in order as we con- 

tinue  the  hearing. 
The Chair will comment, we think both the testimony and the 

exhibit that we have just seen are impressive and encouraging cer- 
tainly for the future, and we appreciate your bringing this before the 
committee today. 

Mr. MiscH. Thank you. 
Mr. JARMAN. I think that the statement on page 6 ma}- well have 

an-swered one question that the Chair had originally intended to 
ask but for the record I would like to elicit a comment. With gasoline 
engines and gasoline constituting two parts of a single system, is 
research into improved engines and research into improved gasolines 
earned on separately by the automobile manufacturers anil the oU 
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•companies, or have they joined forces? I am aware, of course, of your 
testimony with reference to the Inter-Industry Emission Control 
program and those companies participating in that effort, and I assume 
from your testimony that the plan of the Inter-Industry Control 
Program is going into both aspects of the problem, both engines and 
gasoline. Am I coixect in that? 

Mr. MiscH. Yes, sir, that is exactly correct. The concejit of the 
program was to combine the expertise of the petroleum industry and 
those who represent the hardware side of the business, the automobile 
manufacturers, so that we could work both individually and at the 
same time together on these i)roblems. 

We recognize that it is a total system of fuel and the device that 
uses the fuel and turns it into useful energy, so that this is the reason 
why the program was devised and we are happy that we have six 
jiarticipants from the petroleum industry joining with us in this 
program. 

Mr. JARMAN. May I ask how was the decision made as to the 
participating companies? 

Mr. MiscH. I believe that a large number of companies were 
invited to participate. The ])rogram was ex])lained to them and those 
Avho have joined are those that elected to do so. 

I think if I recall there were 30 or 40 invitees initially who were 
•exposed to the ])rogram and invited to join. 

Mr. JARMAN. I notice, I believe, that three Ja])anese companies 
are participants. Is some of the experimental work being earned on 
in Japan? 

Mr. MiscH. Yes, they are carrying on some of the work. It is not 
a large magnitude of the work, but actually one of the concepts that 
is being considered—and in atldition to the four that we show here—• 
relates more specifically to small engines. This is being carried on by 
the Japanese members because their interest and experience is moi-e 
in this area. 

Mr. JARMAN. Mr. Rogers? 
Mr. ROGERS. Thank you. 
I, too, was impressed with your demonstration and I think this is 

a real breakthrough if you are getting 90 to 97 percent emission-free 
vehicles. Ninety percent free of which of the emissions? Could you 
give us that? 

Mr. MiscH. Mr. Taylor? 
Mr. TAYLOR. The oxides of nitrogen would be reduced 90 percent, 

the carbon monoxide 97 percent, and the hydrocarbons about 93 
percent. 

Mr. ROGERS. That is a real breakthrough. 
When can these devices, do you estimate, be actually incorporated 

in the vehicles that the public will buy? Is there any estimate of this? 
Mr. MiscH. There isn't an estimate at this point because we have 

yet to select the concept that we would ultimately go with. The next 
phase, selecting the concept, is timed for the end of next year—the 
phase after that would be to reduce the concept to a i)ractical design 
for mass production and start developing and testing to get the dura- 
bility, reliability, and serviceability that is required. 

One of the reasons wo want to carry this program to its completion 
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is that we have a dual thrust in this research; one, to look at devices 
and concepts that are probably only of interest so long as you have 
lead-free fuels; the second concept considers the use of leaded fuel. 
But at the same time we recognize that the consideration of the 
elimination of all lead in fuels presents a rather complex problem and 
it may or may not be a reality in the near term. 

Mr. ROGERS. Isn't there one gasoline now that is lead-free, or 
isn't there? 

Mr. MiscH. There is one such gasoline on the market. 
Mr. ROGERS. It is marketed and is lead free. 
Mr. MiscH. That is right. 
Mr. ROGERS. What has been the reaction of the companies that 

you dealt with, the oil companies, as far as the lead-free problem is 
concerned? Are they encouraging to you that this could be done by 
more than one company? 

Mr. MiscH. I would have to say at this point in time they have 
encouraged us to work on both ajiproaches, and they are participants 
in both approaches. I think this is an important point. At the conclu- 
sion of this research program six petroleum companies and at least 
one automobile manufacturer will be looking at the same data and 
should be drawing the same conclusions. I think it would be premature 
to say that they are either supporting or suggesting that we do not 
consider lead-free fuels at the moment. 

Mr. ROGERS. What is the advantage of having lead in the fuel, 
actually? 

Mr. MiscH. From a hardware standpoint we require an octane 
rating with a capability to avoid detonation and preignition. The net 
capability is related to the octane rating and one way of getting higher 
octane ratings is the addition of tetraethyl lead and other additives. 

Mr. ROGERS. But this is handled in your car with lead-free? 
Mr. MiscH. We are presently experimenting with lead-free fuels 

in the car you saw today. 
Mr. ROGERS. And you had no problem on the octane? 
Mr. MiscH. Well, no, because it is a lead-free fuel that has an 

equivalent octane number developed by other means than additives. 
Mr. ROGERS. I see. 
But it can be done? 
Mr. MiscH. It can be done, yes. 
Mr. ROGERS. It was interesting to me that you said it is good to 

have a goal and that one of the problems has been because all the 
goals have been ambulatory and changing. Well, now, if we can develop 
something like tliis perhaps we ought to think of setting some goal 
to try to reach if we can clear the air of these emissions from 90 to 97 
percent and when we have the oil companies in, and I presume we 
will next year, because we will have to continue these hearings un- 
doubtedly, I am sure we can pursue this question with them. It 
could be possible to do this, I presume, through legislation, although 
I don't know that that would be a necessary step to take. Let me just 
ask you quickly these questions and then I will conclude. 

When did you first start research into air pollution control? 
Mr. MiscH. It was in the early fifties. 
Mr. ROGERS. The early fifties. And the percentage of improvement 

you have realized presently on the market is what percentage? 



135 

Mr. MiscH. Actuallj', it represents the same improvement that 
the other auto manufacturers make in meeting the present standards. 

Mr. ROGERS. For next year? 
Mr. MiscH. For next year 80 percent on hydrocarbons and 70 

percent on CO. 
Mr. ROGERS. HOW many employees are hired by your com])any? 

It would be an estimate. You can furnish it for the record. 
Mr. MiscH. I can submit a better number for the record. My 

estimate would be around 350,000. 
Mr. ROGERS. And you can submit the exact figure. 
Mr. MiscH. Thank you. 
(The following information was received for the record:) 

FoBD MOTOR CoMP.\Ny AVERAGE EMPLOYMENT 

(Nint monlhs ended September SO, 1969) 
United States    242, 422 
Overseas   188, 835 

Total Consolidated Operations  431, 257 

Mr. ROGERS. HOW many are assigned to work on air pollution 
control problems? 

Mr. MiscH. I have the figure just in this country and not on a 
worldwide basis; in this country almost 700 people. 

Mr. ROGERS. IS this in research alone? 
Mr. MiscH. No, it is not. 
Mr. ROGERS. Overall? 
Mr. MiscH. This is overall but working specifically with regard to 

the control of emissions from vehicles. 
Mr. ROGERS. HOW many in your research program? 
Mr. MiscH. I don't have that breakout here. 
Mr. ROGERS. What would you estimate, and I realize you may 

have to furnish for the record the figure later. 
Mr. MiscH. Yes, sir. Actually, I will say this. A greater percentage 

of our efforts are for the improvement of the internal combustion 
engine and a lesser percentage is directed towards alternates to the 
internal combustion engine such as the gas turbine. Both we and one 
of our competitors made statements today as to how close we are to 
production of the gas turbine, and I would prefer not to indicate in 
too exact a form how much we are doing on the gas turbine. It is 
obvious we are goin^ to have a race to the pole here, but the majority 
of the people are involved with  the internal combustion engine. 

Mr. ROGERS. What I want to know is how many of your people 
are actually doing air pollution research. You could break that figure 
down for us. Would you know how many are actually doing the re- 
search as such? 

Mr. MiscH. I will try and provide some meaningful statement for 
the record. 

(The following information was received for the record:) 
We request that the testimony be corrected to read that Ford Motor Company 

has approximately 900 people worlcing on vehicle air pollution problems in the 
United States, and that approximately 300-350 of thejse persons are working 
directly on emi.ssion research activities. 

Mr. ROGERS. All right. 

48-988—70—pt. 1 10 
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What is your budget for air pollution control? 
Mr. MiscH. As such, we really don't have a budget in that term, 

but I \vill give an example. 
In calendar year 19G9 for our research and engineering on the con- 

trol of the internal combustion engine and alternate sources we spent 
between $28 million and $30 million. 

Mr. ROGERS. A year? 
Mr. MiscH. A year. 
Mr. ROGERS. Could you give us the breakdown on what the actual 

research is, separated from engineering, if you coidd furnish that for 
the record? 

Mr. MiscH. I will see what we can do with regard to a breakdown. 
I don't have it. 

(The following information was received for the record:) 
$17-818 Million of the $28-$30 Million is Research. 

Mr. ROGERS. What is your estimated gross from sales? I realize 
you may not know the e.Kact figure. 

Mr. MiscH. I think last vear we reported around $14 bilUon gross 
sales—$14,075,100,000. Profits after taxes were $626,600,000. 

Mr. ROGERS. HOW do you arrive at the amount you will spend for 
air pollution work? Do you have a formula? Is it a formula or a certain 
percentage? 

Mr. MiscH. No, sir, it isn't. We are dedicated to arrive at the 
point where we have a virtually emission-free vehicle. We are s])ending 
money and devoting technical talents wherever we think there is a 
payout and the expenditure is going to be worthwhile. W^e prioritize 
our efforts. As in the case of most research and industiial acti\nties, 
we are probably more limited by the number of innovative, competent 
people, than by dollars. 

Mr. ROGERS. If you put in more dollars, do you think you could 
make greater progress? 

\[r. MiscH. I don't think just putting in more dollars is the answer. 
I categorically would say that if you i)ut more dollars in anything, 
more progress will be made, but whether it is going to add confusion 
and get our eye off the ball so that we start dubbing down the fair- 
wa}', I don't know. I think we are doing all we know how to do and 
do well. 

Mr. ROGERS. What is your feeling as far as an inspection over and 
beyond just the prototype stage to make sure that cars remain in 
compliance with the certification on emissions? In other words, have 
the Government spotcheck off j'our production line. 

Mr. MiscH. Well, I certainly think the Government should have 
means to know what our vehicles are doing in the hands of customers. 
I think that thej- should have means for knowing what our vehicles 
are doing off the end of the production line. 

We are now s])otchecking, that is, we make a percentage check of 
our production vehicles. Much more than a percentage check would 
become a very complicated situation simply because of time involved 
in making the test. I think that none of us would want to be spending 
more time and money testing than we are spending in actually im- 
proving the problem. Testing won't make it go away, so if we have 
good statistical evaluation of what our cars are doing, I think that 
is the best of all worlds. 
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Mr. ROGERS. Well, what we are concerned with is they give a 
certificate of compliance  

Mr. MiscH. Yes. 
Mr. ROGERS. —on a prototype model. InfoiTaation the Department 

gave us yesterday on a study they have done would indicate that 
cars that are coming off the production line are not necessarily meeting 
the standards as proved by the prototype. Therefore, we asked the 
Department if they should not make some spotchecking to see if 
from the production line these standards are being met. 

Mr. MiscH. Yes. I am not familiar with the report that you cite 
but  

Mr. ROGERS. This was done with rental cars and I think, as I 
recall, for Ford 64 percent of those checked did not meet one of the 
two tests, of the two emission tests, and so this would indicate that 
the production line here, again, may not be producing the car as the 
prototype would indicate. 

Mr. MiscH. I would like Mr. Jensen to add to this particular point 
by relating a little bit of what we know of how our cars are doing in 
the field. 

Mr. Jensen? 
Mr. JENSEN. Mr. Chairman, Mr. Rogers, we have not been fur- 

nished a copy of the report that was given to you yesterday. Let me 
say several things first, though. It was from what we heard a very 
limited sample of a 289 cubic inch displacement, Ford engine, which 
is outdated. We don't make it any more and haven't since 1968. 
A more meaningful sample to us would be the spotcheck without 
what is, in effect, a prejudicial sample of rental cars. The State of 
Cahfornia, for example, checks emissions at the Motor Vehicle 
Offices. When people come in for a driver's license. 

The State makes an emission test on an automobile in the parking 
lot while the indi\adual is inside going through that questionnaire we 
all go through in renewing our drivers licenses. On those emission 
test results you get a good cross-section of the population. The State 
of California has tested around 5,000 cars. Certainly I can make this 
recent California report of their surveillance results available to your 
staff. I have here a report which we received November 24th and it 
indicates, Mr. Chairman, and Mr. Rogers, that Ford, for example, had 
1966 models tested which were above the standards, 1967 was better 
as were 1968 and 1969 models. So there has been a gradual improve- 
ment in the field based on this spotcheck, We think more needs to be 
done, but this, I think, is more meaningful than the HEW hmited 
data that was given to you yesterday. 

Mr. ROGERS. Well, that may be and I would agree it is a very 
limited test, although I presume it is a more thorough test probably 
than that given in California. 

Doesn't it take about 24 hours really to test these effectively? 
Mr. JENSEN. What you do, Mr. Rogers, is to seek to obtain corre- 

lation between a hot start and a cold start test. You establish that 
correlation over a period of many tests. The result is a general correl- 
ative factor between a 20 miimte test and the 12 hour test. At any 
rate, regardless of that, on September 19th I think the committee 
should know that we met with the Department of Health, Education, 
and Welfare, and indicated that on January 1 we would,start furnish- 
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ing information of what emission results we are obtaining in our own 
tests at the end of the assembly line. These will be submitted on a 
voluntary basis so the Department of HEW can be informed regularlj' 
as to what we were finding on this small ])ercentage of cars in a com- 
plete full scale 12 hour test. 

Mr. ROGERS. YUU would have no objection for them to .spot<^heck, 
I presume? 

Mr. MiscH. N'\ sir. They are doing it now. 
Mr. ROGERS, 'i !iank you. 
Let me just ask one question and I will conclude. 
Are there any differences in your 1968-1969 pollution devices? 
Mr. MiscH. Yes. 
Mr. ROGERS. Would you furnish for the record what the diflFerences 

are and the price of each and also for your 1970 models? 
Mr. MiscH. Well, we can tell you the differences. We can tell you 

price when we had a different vehicle for the State of California than 
we had on a nationwide basis. 

When it becomes nationwide, frankly we haven't necessarily priced 
emission controls separately any more than anything else. 

Mr. ROGERS. Don't you have a spare part for it? Don't you have 
a part that costs so much to have it put on? 

Mr. MiscH. No, there isn't  
Mr. ROGERS. No? 
Mr. MiscH. There is no inclusive spare part list that is identified 

for emission control only. Some of the spare parts are involved only 
with emission control but many of the basic i)arts of the automobile 
also are involved in emission control. 

Mr. ROGERS. I understand that, but I am thinking of those that 
are directly related to emission control and wouldn't be there except 
for emission control. I presume there are some like that. 

Mr. MiscH. We can provide you with our spare parts and spare 
parts pricing to the degree that we think it is applicable to your 
question; yes, sir. 

(The following information was received for the record:) 
A list of spare parts prices will not provide a meaningful indication of the cost 

to the consumer of emission control systems. 
Most of the emission control improvements have been achieved through 

redesign of the basic engine, carburetor, distributor, cooling .system, and other 
components. This increases the cost of the component, but only a portion of the 
spare part price of a carburetor, for example, can be attributed to emission con- 
trol. Few additional parts related exclusively to emission control are installed on 
our cars. Thus, the consumer cost of emission control cannot be obtained by add- 
ing parts prices. 

There are some parts that would not be installed except for emission control. 
For example, listed below are several components which are used solely for pur- 
po.ses of emi.ssion control. These components are not used together on any given 
vehicle, nor are they the only parts added exclusively for emission control; rather, 
they represent a cro.ss-section of such parts. The first item listed is used widely, 
the last four items are used on a small percentage of our cars. 

Compontnt Sugtettei Retail Pritt 
PCV Valve     $1.60 (for most 1970 cars). 
Distributor Modulator     28. 30 (for several 1970 high volume V-8 engines). 
Thermactor Air Pump     62. 20 (for 1970 Lincoln). 
Air Bypass Valve     l.'i. 45 (for 1970 Lincoln). 
Exhaust Air Tube        1. 85 (for 1970 Lincoln). 
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Mr. ROGERS. Well, that is all I would want, because I would hope 
you could let us know that. 

Thank you. 
Thank you very much, Mr. Chairman. 
Mr. JARMAN. Mr. Nelsen? 

.Mr. NELSEN. Many people are on the road driving to work in the 
morning and occasionally see an old jalopy really pouring it out. It 
seems to me this must be one of the major problems in the areas 
where you do have a problem with emissions? Wouldn't you agree? 

Mr. MiscH. Well, I would certainly say that a great deal of the 
automobile's contribution to pollution comes from the uncontrolled 
vehicles in the population, yes. 

Mr. NELSEN. Yes. I wondered if the time would come when a 
policeman could intervene when he sees such an excessive emission 
and require that it be checked. This might be something that we 
could take a look at. 

I am curious about some of the testimony that has been given 
relative to the equipment that goes on the manifold that burns up 
the emissions in the exhaust pipe or the muffler. I am curious how the 
heat is generated in this piece of equipment to burn up the material 
that we want to dispose of. How is that done? 

Mr. MLSCH. Well, in the case of the display engine that we have 
downstairs, the engine is set to run very rich, that is, an excess of 
fuel to air. In the cylinder this generates carbon monoxide in large 
quantities and we add air in the large manifold. The added air burns 
or o.vidizes the carbon monoxide and this is a heat generation process. 

Mr. NELSEN. Does  this  increase  fuel  consumption very much? 
Mr. MiscH. Yes, if you have to enrich it results in an increase in 

fuel consumption. 
Mr. NELSEN. I was also curious about your reference to a Stirling 

engine. I don't understand the term "external combustion". 
Mr. MiscH. We are doing very little on Stirling engines. I am 

not sure but I think General Motors and Dr. Chenea, mentioned the 
Stirling engine. Actually, it is an engine in which air as a fluid is 
used instead of water as in a steam engine. A chamber is heated and 
then that air is expanded to do work. I am not too well versed, however, 
in the Stirling cycle. 

Mr. NELSEN. It is your competitor's product? 
Mr. MiscH. That is right. 
Mr. NELSEN. Referring to this cooperative program that has been 

set up, referred to on [lage 6 of your statement—how is this financed 
and now are the vanous companies' contributions determined? It 
might be good for the record if we had this background information. 
How do you determine how much each company puts in and how do 
you arrive at the amount they put in, or is it strictly one of their own 
mternal decisions? 

Mr. MLSCH. I would say the admission fee is a share-of-the-cost 
situation. I think there are a few members who jointly share a mem- 
bership in this activity and, consequently, they then share that part 
of the cost between them. Primarily participation, I beUeve, is based 
on what companies feel their expertise would represent as a contribu- 
tion. By and large the programs are all generated by the total group 
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and those who have a particular expertise elect to do portions of it. 
The program is managed by Ford Motor Company. All of the report- 
ing, and administrative activity, are handled by Ford as well as a 
major share of the research. 

I don't know whether I have responded as well to your question 
as you would like. If you would like more information, we can give 
either a description of the total program, its basis, and how it all was 
formulated for the record, or we can ask one of the other gentlemen 
here to explain it in more detail, if you would like. 

Mr. NELSEN. Well, we were just interested in how the agreement 
was reached and how yoii determined how much each one pays. I 
presume to some degree it is sort of a voluntary arrangement where 
mutually you agree on how it is to be handled. 

Mr. MiscH. I think it would be worthwhile if Mr. James MacNee 
of our Office of General Coiuiscl would explain this because he has 
been involved in it since its inception. 

Mr. MacNee? 
Mr. MACNEE. Gentlemen, when the program was initiated, well, 

going all the way back, I thirik pretty much of a public invitation was 
extended to the whole world to join. It was an open-ended agreement. 
Meetings were hold at Ford where the program was described to one 
and all and, as a result, as the program has finally materialized we 
have at present 11 member comj)anies. 

Now, the only real agreement that anybody had to make in order 
to become a participant was to pay an equal share. At the risk of 
oversimplifying, it is a share and share alike agreement. There is an 
exception to that. The exception, frankly, is that two sets of oil 
companies banded together, if you will, to become a single member, 
each with a half vote, so that we have 11 participants, but only 
nine votes. 

Mr. NELSEN. I see. I think that is basically all we need. Thank you. 
I hav^e no more questions. 
Thank you. 
Mr. JARMAN. Mr. Kyros? 
Mr. KYROS. Just one question. 
Mr. Misch, is there competition between car manufacturers to 

improve existing engines, as you develop new ones, in the reducing 
of the pollutants in the emissions field here? 

Mr. MISCH. Yes. 
Mr. KYROS. There was some kind of consent decree which the car 

manufacturers entered into, didn't they, in regard to this matter? 
Mr. MISCH. Yes. 
Mr. KYROS. What is that all about, for the record? 
Mr. MISCH. Once again, I am not a lawyer. I am an engineer, and 

I would like Mr. MacNee to explain this, if you will, please. 
Mr. MACNEE. Gentlemen, the question is rather difficult to answer. 

I have in front of me a copy of the consent decree in printed form and, 
as you can see, it runs a few i)ages. 

Mr. JARMAN. I think it might be well to submit that for the record. 
Mr. MACNEE. I shall be happy to furnish each member with a 

copy of the consent decree. 
I don't know that any purpose would be served by trying to tick 

off the specific provisions of the decree. I think perhaps of greater 
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interest to you gentlemen—correct me, if I am wrong—is our motive 
for having accepted the decree in lieu of litigating the Government 
suit. 

Mr. KYROS. First, I suggest just briefly tell us what is the nature of 
the decree without going into all the particulars. 

Mr. MCNEE. In substance, the decree prohibits the interchange 
between manufacturers of motor vehicles or of motor vehicle emission 
control devices of what is defined in the decree as restricted information, 
information that heretofore had been freely exchanged between the 
members of the industry pursuant to a so-called AMA cross-Hcensing 
agreement. With the entry of the decree on October 28, the free 
interchange of information has come to a halt. 

Now, I might say at this point that an appeal has been lodged in 
the Ninth Circuit by one of the individuals who sought to prevent 
the entry of the decree. From our standpoint the decree is final and 
binding. We are adhering to all of its terms, but, as a point of in- 
formation, there is an appeal on file in the Ninth Circuit in California. 

Now, there are many provisions in it, Mr. Kyros but, from our 
standpoint, that is probably the single biggest change in the way of 
life within our industry, emission control-wise. We dedicated, in effect, 
all of the patents or restricted information, a word of art, that had 
aecumidated from 1954, 1955, to date. It is on record and references 
may be found in the back of the decree, in an appendix, for anyone in 
the world to come and pick up royalty free with no strings attached. 
But getting back to the motive question if I might for a moment, we 
feel rather strongly about the charges that were made. We are on re- 
cord as denying those charges, and from our standpoint, and wo have 
said this on public record, too, our every interest would normidly have 
been to fight those charges to the bitter end. The fact of the matter is 
that the program in which my company, my client, and the other mem- 
bers of the industry have been involved for many years in controlling 
emissions we think is a most important one. From a lawyer's stand- 
point, knowing that your client, the engineers, are striving to achieve 
what is basically a pretty noble objective, is something that we ought 
to encourage and make easier for them to do without subjecting them 
to unreasonable legal risks. 

Speaking for Ford, our i)rimary reason for accepting the decree was 
to get a set of governments-approved guidelines by which the engi- 
neers might conduct their future course of dealings in this area with- 
out running the risk of indictments or grand juries or anything of 
the like. 

Mr. KYROS. Thank you very much. 
At least we have that on the record now, as I thought we should 

and I think that explains it very thoroughly. 
Mr. MACNEE. May I add for the record just one further statement 

by way of supplementing my earlier statement? 
The IIEC program started as a $7 million i)rogram and I think 

that figure ought to be considered in the context of the share and 
share alike arrangement. With its extension, and it will be extended 
through December 1970, there will be an increase in this amoimt. 
I am really not sure what that increase is, but it \%T11 be greater than 
the $7 million authorized in the original program. 
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Mr. KYROS. The consent decree, of course, doesn't prohibit what 
you describe as the industry efforts. 

Mr. MACNEE. Yes, it would have, in point of fact, because of the 
presence in the program of two companies, each of whom account for 
more than two percent of world vehicle production. Had no provision 
been made, Ford would have been required to withdraw from that 
program. 

Now, we addressed a formal request to the Antitrust Division that 
they consent to our continued participation in that program through 
December 1970, notwithstanding the makeup of the group that 
forms the program. The Division, we are quite pleased, has granted 
our request to that extent, December 1970. 

Mr. KYROS. Thank you, Mr. Chairman. 
Mr. JARMAN. Dr. Carter? 
Mr. CARTER. With your systems which you are installing on your 

cars for lowering the emissions, you will need throughout your chain 
of dealerships in the country trained mechanics to repair or remove 
and replace any which might be defective. Do you have mechanics 
who have been trained throughout your dealerships in the country 
to repair, replace, or whatever is necessary in your system? 

Mr. MiscH. Yes, I would like to ask Mr. Jensen to answer your 
question. 

Mr. JENSEN. There are two ways I would like to answer your ques- 
tion. In the first place, we do have this training book, Vehicle Emission 
Control System, a training handbook—there is more but this is indic- 
ative of the effort at Ford—which goes to all our mechanics in the 
various dealerships and explains in detail how they can keep the 
emission systems operating. One of the problems, and this gets to the 
second answer to your question, has been that there has been no real 
simple instrument available to aid the mechanic in seeing if the 
results of his work ends up in cleaner air coming out the tailpipe. 
We have just recently announced a new instrument for mechanic 
and service use that will be of some assistance. Ford worked this out 
in our Service Research Center with Minneapolis-Honeywell and it 
has gone into production in the last month or so. It has limited use 
but it does help the mechanic to check a car at idle to see if some of 
the things he does in this vehicle emission control system training 
handbook do result in cleaner fumes as far as the exhaust pipe is 
concerned. 

If you want, I can supply copies of this material for the record. 
Mr. CARTER. Have you gone further than supplying handbooks? 

Have these men had actual training? 
Mr. JENSEN. Yes. When we first started. Dr. Carter, and Mr. 

Chairman, we set up training sujjorvisors and, like a lot of other things 
in this program, we first used California the first year or two as a test 
area to see how the training would go. We gave training courses there 
which were expanded nationally in 1968. So there has been a consid- 
erable effort and individual person-to-person effort as well as the 
literature. 

Mr. CARTER. DO you ever rate the mechanics in the field as to their 
effectiveness in not only this but in repairing other mechanical 
troubles with Ford cars? 
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Mr. JENSEN. Let me talk to emissions, and, Mr. Misch, yon may 
want to talk about the other aspect of this. 

As far as emissions are concerned, we do some spotchecks. For 
example, Mr. Misch, in his statement, indicated that when we set 
carburetors we have adjustment limiters, idle limiters, that we put 
on Ford products. We check to be sure that these are being maintained 
and not being taken off by mechanics with subsequent maladjustments 
which could raise emissions. When we find a dealer where this situation 
exists we send field people to visit them and if necessary to talk to the 
mechanics. Sometimes we write letters, but it is more effective to go 
and see them through oilr field staff and have person-to-person contact. 

They are independent dealers, as I understand it. 
Mr. MacNee can speak to that better than I. But certainly we are 

as persuasive as we can be and we have a real interest, as you can 
imagine, as manufacturers in seeing that our dealers do maintain the 
emissions of our vehicles at low levels. The results, I think, in the 
field in California for the 1969 models show that we are well within 
the standards in State measurements of customers' cars. So I think 
oiu" program has been successful to a certain extent. 

Mr. CARTER. DO you rate your mechanics as being 97 percent 
efficient? Is that right? 

Mr. JENSEN. I would certainly not say they are 97 percent efficient, 
no, sir. 

Mr. CARTER. I am just reminded of a gentleman over at Cherner's 
here with one of your Thunderbirds not too long ago and the automatic 
locks were out of shape and he had it repaired. Some other repairs 
were made there. He went back to reclaim this vehicle and the 
mechanic who brought it around to him couldn't get out of the car, 
so he turned it back to the company for further repair and after paying 
an additional $20 he received the car back and still the car didn't 
work too well. The reason why I know it so well is I was the man who 
was there. 

Mr. NELSEN. Were you locked in the car? 
Mr. CARTER. No. I couldn't get in and the mechanic couldn't 

get out. But I did pay the extra $20. 
Thank you, Mr. Chairman. 
Mr. JARMAN. Are there further questions? 
Mr. Misch, and Mr. Jensen, we appreciate your being with us 

and the very effective testimony and demonstration that you and 
your colleagues have given us this morning. 

The House of Representatives is in session, and we will ask per- 
mission to resume hearings at two o'clock this afternoon. 

The subcommittee will stand in recess until two o'clock. 
Mr. MISCH. Thank you. 
(Whereupon, at 12:35 p.m., the subcommittee recessed, to re- 

convene at 2 p.m., the same day.) 

AFTER RECESS 

(The subcommittee reconvened at 2 p.m., Hon. John Jarman, 
chairman, presiding.) 
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Mr. JARMAN. The subcommittee will please be in order as we 
continue the hearings. 

Our ne.xt witnesses representing the Chrysler Corp. are Mr. Syd- 
ney L. Terry, the vice president of Engineering, and Mr. C. M. 
Heinen, chief engineer. Emissions Control and Chemical Development. 

STATEMENT OF SYDNEY L. TERRY, VICE PRESIDENT OF ENGI- 
NEERING. CHRYSLER CORP.; ACCOMPANIED BY C. M. HEINEN, 
CHIEF ENGINEER, EMISSIONS CONTROL AND CHEMICAL DEVEL- 
OPMENT 

Mr. TERRY. Mr. Ciiainnan, Mr. Heinen was here just a moment 
ago. He will be here in a second. 

Mr. JARMAN. That will be fine. 
Would you care to continue. 
Mr. TERRY. I will go right ahead. He is thoroughly familiar with 

the prei)>ired statement. 
Mr. Chairman, my name is Sydney L. Terry. I am vice president- 

Engineering of the Chrysler Corp. 
\[r. Heinen, who is with me, is chief engineer in charge of Emis- 

sions Control and Chemical Development for iis, and incidentally 
Mr. Heinen has been engaged in emissions work for most of his active 
career at Chrysler Corp., and was in on the original California re- 
search back in the early '50s. 

Our purpose here today is to support the extension of Public Law 
90-148 sometimes referred to as the "Air Quality Act of 1967," and 
particularly those sections of it dealing with research and development. 

In general, we believe that it has served the Nation well in that it 
has provided a framework within which substantial reductions of 
automotive emissions have been accomplished. 

We believe it can contiime to serve clean air objectives as the 
technology advances. 

At this pohit, I would like to share with you some of the ways 
and means by which our automotive engineering office applies its 
talents and other resources to a product need or a solution. 

The engineering aj)proach I am about to discuss has been applied 
to the automotive air pollution problems of the past and now we 
expect to use it in the future. 

The first necessary step is, of course, the definition of the engineer- 
ing project. We try to understand all of the aspects involved. In 
studying the automobile as an air pollutant, we deeply explore the 
fields of medicine, meteorology, atmospheric chemistry, and many 
others. We carefully catalog what is known and, above all, what 
is unknown. This [)rocess is constantly reviewed because that which 
is truth today has a way of becoming questionable tomorrow. 

As an example: Marquetle University has just completed a study 
of carbon monoxide which shows that there are no untoward effects 
on healthy non-smokers as a result of exposures to 100 parts per 
million of carbon monoxide for eight hours. This is a gratifying findmg 
in a way since this level is several times higher than that for any street 
concentration currently known. It should certainly result in a con- 



145 

scientious review by government and industry of plans for carbon 
monoxide control in the future. 

As engineers, after following quickly on the initial review of the 
problems, we undertake the second step of thorough exploration of all 
possible solutions. I emphasize quickly and all because altogether too 
often a problem is either reasearched ad infinitum and nothing is 
accomplished, or even worse a snap judgment is made which later 
proves to be inadequate, uneconomical, or both. In the air pollution 
field, for example, we have looked at literally hundreds of ideas which 
were at one time or another hailed as the "magic" solutions. When 
tested against all of the requirements of the problem and objective, 
they just did not make the grade. 

The third step is to select from the possible alternatives, those 
which appear to meet all of the technical requirements. These are 
then reviewed for compatibility with the rest of the transportation 
requirements of the vehicle, economy of manufacture, and value to 
the customer. 

The successful system or systems are then subjected to intensive 
testing of all designs until the beginning of production. Even when 
production takes over, our engineers still have a responsibility for 
solving any difliculties which arise. We must be certain that the 
customer is getting what he is paying for, namely the lowest-priced 
complete solution to the problem which we know how to provide. 

Fmally, experience has taught us that in spite of all of the care 
which we take during the engineering and production process, prob- 
lems occur in the field. Consequently, we maintain procedures to 
evaluate vehicle performance in the field—every^thing from a complex 
unit such as the automatic transmission to an apparently simple part 
such as a connecting rod bolt. 

In summary, we must do a thorough engineering job on all aspects 
•of the task. These include: 

1. Definition of the problem. 
2. Exploration of altemativo solutions. 
3. Selection of the best solution for production. 
4. Control of the production process. 
5. Ev^aluation of the performance in the field. 
In 1953, it was brought to Chrvsler Corporation's attention that the 

automobile might be substantially involved in the air pollution prob- 
lem of Los Angeles. This came as a surprise at that time. There was 
no indication up to that time that automobiles were substantial 
contributors to any pollution problems. Except for cars of severe 
maladjustment, smoke and odor had been conquered by the piston 
engine. 

Clirysltr immediately investigated the woik of Professor Haagen- 
Smit who said that hydrocarbons and nitrogen oxides from auto- 
mobiles and other sources reacted photochemically to produce imtants 
in the atmosphere. Chrysler agreed after some looking into the 
problem that the automobile was probabh' substantially involved 
and that it would try to do something about it as quickly as possible. 

In accordance with our engineering tradition, we immediately 
started to define the problem. We found that: 
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1. There was very little information on levels of nitrogen oxides or 
hydrocarbons in the atmospliere. This is still a problem. 

2. There was considerable controversy about the levels or ratios at 
which these materials would react to create smog. The controversy 
still goes on. 

3. There was very little knowledge about the nature of emissions 
from automobiles. 

4. The instrumentation for evaluating vehicle emissions was 
virtually non-existent. 

5. The effect of driving patterns on emissions was not known, al- 
though preliminarj- data indicated that it might be substantial. 

The only thing we had to work on was the general agreement that 
if we could reduce total hydrocarbons to the 1940 level, we would 
probably have the job accomplished. 

In other words, although we were asked and accepted the job of 
reducing hydrocarbons to the 1940 level, we were flying blind when it 
came to information, facts, knowledge, instrumentation and all other 
essentials that we needed to tackle the job as engineers. 

I am proud to say that Clirvsler took a leadership role in running 
the massive traffic studies and field surveys necessary to establish the 
1940 level. In the field of instrumentation, we had several first—in 
fact many of the test techniques now used by government regulatoiy 
bodies originated in our laboratories. 

By 1956, we had enough information to start the second phase, 
namely a massive exploration of alternate solutions. Chrysler uivesti- 
gated over 100 jjrojjosnls, including all of those currentlj^ being dis- 
cus'^ed. It was suggested to us by the Los Angeles authorities that we 
add carbon monoxide reduction to the criteria for emission reduction 
devices, although iij'drocarbons were still the main task. 

By 1960, with the help of research data compiled by Chrysler, the 
regulatory authorities were in a position to establish some specific 
standards for exhaust coixtrols. When the standards were set, we then 
were able to start on the third phase of our engineering task—the 
selection of the best solution for production. 

At about this time. General Motors announced that the crankcase 
is a major source of hydrocarbons. This was a major discovery. The 
crankcase alone accounted for more than 20 percent of the liydro- 
carbon emissions. By 1961, we developed and put into production 
systems to control crankcase fumes. 

After many tests, we at Chrysler Engineering selected a system of 
engine modifications which we called the "Cleaner Air Package" as 
the most effective and economical way of reducing hydrocarbon and 
carbon monoxide emissicms from the exhaust. Our engineering tests 
included a 1,000 car run to establish production feasibility. 

By the 1966 models, we had established elaborate production con- 
trols to assure that what we had developed in the laboratories would 
be reproduced in the field. In that year, prodtiction of these devices 
for California was started and, at the present timc^, modification of 
this approach is used on most vehicles, both domestic and import. 

We have followed uj) the p'U'forniance of these vehicles and wo find 
that the early nonindustry fears of major deterioration in the field 
were unfounded. 
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As a result of several major studies, we established that evaporative 
losses from the gas tank and carburetor are substantial. In 1970, we 
added our Vapor Saver package to California vehicles to reduce these 
losses. These devices will be installed on 1971 vehicles nationwide. 

The result of all of this work is that we have nov. exceeded the goal 
originally set up for the automotive industry, whic h is to get back to 
the 1940 level. 

By about 1980, the much-higher total population of U.S. vehicles 
will emit no more carbon mono.xide and hydrocarbons than the total 
jjopulation of vehicles in 1940. It would take place sooner if we could 
replace the older vehicles faster. 

By 1980, based on present economics, the owners of Chrysler 
vehicles will have spent more than one and one-half billion dollars for 
these devices and due to the thoroughness of our engineering job, we 
feel that the owners and the public will get their money's worth in 
cleaner air. So much for history. We have accomplished the first job, 
at least the first objective that was set for us. Now what is next? 

If all yehicles are equipped and if no other improvements in devices 
are made, an increase m vehicle population beyond 1985 will gradually 
increase total hydrocarbons and carbon monoxide. It is also felt by 
some that other exhaust pollutants also require control. The need and 
extent of additional controls and the time frame in which they should 
be applied should be thoroughly explored. 

Among the exhaust pollutants which have drawn considerable at- 
tention recently are the oxides of nitrogen. They were largely dis- 
regarded for about ten years. As a result, the onlj'^ restriction of oxides 
of nitrogen was that they not be increased by more than 15 percent 
as a result of the other controls. There were several rea.sons for this, 
inc'luding cumbersome and inaccurate instrumentation, lack of ade- 
quate field data and the fact that there are many other sources of 
oxides of nitrogen other than automobile. The best information that 
Chrysler has been able to gather is that the increases have been less 
than 10 percent over unequipped cars. 

Probably the most important cause for inaction, however, is the 
confusion that existed and continues to exist about the eflFect that 
reducing o.xides of nitrogen will have on the photo-chemical products. 
Just to illustrate that this confusion still exists, an article in the 
October issue of the Air Pollution Control Association Journal re- 
ports that "a large reduction in nitrogen oxide concentration reduced 
nitrogen dio.xide dosage and eye in-itation response, but with the 
penalty of a large increa.se in oxident dosage." This article was au- 
thorized by some of the most outstanding photochemists in the 
Federal government. 

Meanwhile, California has passed legislation caUing for the lowering 
of oxides of nitrogen in 1971 and 1972. These two steps, if accom- 
plished, will provide no increases in nitrogen oxide levels from the 
automobiles over today's level until 1990. In 1974, California insists 
on much more drastic reductions. They have indicated that bv 1975 
they will also want further drastic reductions. They have indicated 
that by 1975 they will also want further drastic reductions in hydro- 
carbons and carbon monoxide. The Federal Government has indicated 
an interest in similar standards. 
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Present methods of control with some modifications we beheve will 
suffice to meet the 1972 requirements. This will mean a relatively- 
modest increase in control costs to the customer. To the best of our 
present knowledge, these controls will be inadequate for the 1974 
and later standards proposed. Chrysler has investigated all of the 
approaches which have been reported earlier today and we have 
reached three conclusions: 

1. None of the proposed approaches are at the stage where it can 
be said that they can meet all of the anticipated requirements. Among 
the many unknowns are durability, materials of construction, pro- 
tection against self-destruction, compatibility with other components, 
and many others. 

2. Even if all of the laboratory problems are solved, it will not be 
possible to put any of the proposed alternatives for control of the 
internal combustion engines into production by the 1974 models, even 
in California. Unconventional power sources will take much longer. 
We have so informed California authorities. 

3. Any of the proposed approaches—conventional or unconventional 
required to meet these increased standards—will result in at least 
trebling the cost of controls. This will mean an added bill of about 
three billion dollars to Chrysler customers. 

As rasponsible engineers, we have been trying to determine the need 
for rushing into new standards and new expenditures for the customer. 
Frankly, we are puzzled. Recently the Ministry of Transport of the 
United Kingdom announced that at the present levels, carbon mon- 
o.xide regulations were unnecessary in their country. You may recall 
that their veliicular concentration per square mile is four times that of 
the United States and nearly twice that of California. They have no 
controls at all on their vehicles. We wonder how such totally different 
conclusions could be arrived at by their authorities and those of our 
government. 

Wo find that in spite of a substantial increase in automobilas, there 
has not been an increase in the emission levels measured by the 
government test stations. Unfortunately, the government has only 
six test cities to cover the whole country. These are inadequately 
supplemented by networks in three or four cities. Neither we nor any- 
one else knows at this time how to translate the effect of vehicle con- 
trols into atmospheric concentrations. 

The medical evidence for any health effect besides eye irritation from 
photochemical smog as a result of present levels of automotive pollu- 
tion seems to consist of suspicions, suggestions, and inferences. There 
are practically no hard facts. 

Through the Coordinating Research Council and other sources, 
uickuling a thorough study of government research, we are tryuig 
energetically to help ilefine the problem, namelv the needs for controls 
beyond 1980. The picture is very unclear. Nothmg of a technical nature 
that we have encountered seems to justify any control levels before 
1980 beyond those specified for California in 1972. 

In view of the present situation, we wish to imlicate again, our sup- 
|)ort for the Cleaner Air Act. Our only qualification would be that this 
may not be enough to sort out all of the questions about atmospheric 
chemistry, health effects, atmospheric levels, and other subjects which 
literally cry for answers. 
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We respectfully recommend that every available cent be spent in 
diagnosing the problem. The citizens of this country should not be 
asked to make new expenditures which run into many billions of 
dollars for additional equipment on theii' vehicles on the basis of the 
type of information currently available. 

We have been asked to comment on S. 3072 which seeks to en- 
courage development of "low pollution" vehicles by having the gov- 
ernment purchase such vehicles for a premium up to 25 percent. We 
doubt if this bill, or others with the same objective, are nece.ssary. 

We have already spent many millions of dollars e.\'ploring all known 
paths for emission controls on conventional and unconventional 
engines. We have budgeted many millions more dollai-s to contnue 
this study. It is not in this area that we need help. You maj"^ be in- 
terested to know that safety and air pollution are by far the two 
most important projects in our laboratories both in terms of money 
and people involved. 

Where we need help is in defining the exact needs. This definition 
should be backed by sound scientific evidence and not oratorary, 
conjecture, or suspicion. We would hope that this could be done by 
1975, so that standards could be written in time for us to do a thorough 
job of engineering vehicles for 1980. This time frame will guarantee 
that the gains predictable by that date will continue or, if necessary, 
increase. 

With this course of action followed, we are relatively certain 
that our customers and your constituents will have sj)ent their money 
wisely for justifiable devices in an appro])riate course of time to 
maintain technically established air quality standards. 

Mr. JARMAN. Thank you, Mr. Terry. Could you tell us how much 
money has Chrysler budgeted for continuation of the study of the 
problem? 

Mr. TERRY". We are spending between $5 and $10 million annually 
on air pollution problems. 

Mr. JARMAN. And can you estimate the number of people you have? 
Mr. TERRY. That would be an equivalent number of about 400 

people. I say equivalent because lots of people are part-time and we 
have tried to put a good handle on this. This is the best we can come 
up with. 

Mr. JARMAN. That is both the scientific and the non-scientific 
personnel? 

Mr. TERRV. Yes, sir. Well, I am speaking only of the engineering 
and research part of it, not the insi)ection, the })lant control and all 
that. 

Mr. JARMAN. About 400 in the engineering and research section? 
Mr. TERRY. Yes, sir. 
Mr. JARMAN. Thank you. 
Mr. Rogers? 
Mr. ROGERS. What is the breakdown? How many are actually 

in research would you say? 
Mr. TERRY. WC have a hard time separating research from what we 

call oiu- engineering office. 
Mr. ROGERS. You do not have a research budget as such? 
Mr. TERRY. We have a research division, a research .section, but 

they work on some things that I would not call really research that 
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are quite direct, and they work on other things that I would call 
research. 

Mr. ROGERS. DO you have a research budget? 
Mr. TERRY. Yes, sir. 
Mr. ROGERS. What is your research budget? 
Mr. TERRY. I think—research is not under me and I would prefer 

to give the answer to that to the committee later, because I do not 
think I really have the authority. 

Mr. ROGERS. You do not know what it is? 
Mr. TERRY. NO ; I do not. We could give it to you. 
Mr. ROGERS. YOU may submit it. That will be all right. 
(The following information was received for the record:) 
The ;iir pollution work i.s moving at such a rapid pace that today's re:<earch is 

tomorrow's development, and pos.sibly the day after tomorrow's research again. 
As a result, we follow the practice of grouping our air pollution projects by subject, 
rather than by the group within our organization that is working on them at any 
particular time. Therefore, the breakdown between research and development is 
meaningless. 

Mr. ROGERS. How many people are employed by your company 
altogether? 

Mr. TERRY. 215,000 on a worldwide basis. 
Mr. ROGERS. And how many do you have assigned to air pollution 

control problems specifically? 
Mr. TERRY. About 400. 
Mr. ROGERS. That is the 400? 
Mr. TERRY. Yes, sir. 
Mr. ROGERS. DO the 400 do anything else? 
Mr. TERRY. It is in equivalent people, Mr. Rogers. 
Mr. ROGERS. How many bodies are actually working? 
Mr. TERRY. I would say we would have as many as 1,200 or 1,500 

that work at one time or another on air pollution problems, problems 
related to air pollution. 

Mr. ROGERS. On research and engineering how many actual bodies 
are on—are at work on this, not man-years. 

Mr. TERRY. If you said bodies that work only on that I would not 
be able to give you an answer. 

Mr. ROGERS. You would not? 
Mr. TERRY. Because if a man who is working on a carburetor, which 

is probably the most important ingredient in controlling air pollution 
of a standard engine, is ne working 100 percent on air pollution or is 
he working on carburetors? 

Mr. ROGERS. What I was trying to distinguish is ones that are 
devoting their full time only to air pollution problems. 

Mr. TERRY. Well—I do not know how to answer, I am sorry, be- 
cause as I say, our people are all working, virtually all of them, 
almost all of them are working on specific hardware, and the effect 
of changes in that hardware on air pollution is probably the most 
important single factor that they have to concern themselves with 
when they are working on the hardware. We have no one as far as 
I know that is working only on the effect of different kinds of pollut- 
ants in air, such as in smog chambers or things of that kind. 

In other words, it is all related. The work our i)eople are doing is 
all directly related to what the automobile does. 
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Mr. ROGERS. I see, so you do not have a particular person working 
on a specific air pollution problem necessarily? 

Mr. TERRY. I think the answer to that would be yes. We do not. 
Mr. ROGERS. Have you increased the number of people generally 

working on  air pollution problems? 
Mr. TERRY. A great deal. 
Mr. ROGERS. Over the last three to five years? 
Mf. TERRY. Yes, sir, a great deal. 
Mr. ROGERS. Would you let us know for the record what that has 

been? 
Mr. TERRY. Yes, we will submit a statement on that. 
(The following information was received for the record:) 
The increase in personnel assigned to research and development efforts on 

pollution since 1964 has been from SOO to 400 in equivalent people. 
Mr. ROGERS. And how much is your budget for air pollution? I 

guess you gave that, didn't you, $5 to $10 million? 
Mr. TERRY. Yes, sir. 
Mr. ROGERS. What is your total research dollar? What does that 

amount to, your total research funds? 
Mr. TERRY. We will also give you an answer to that for the record. 

I indicated that I did not know exactly what that was. 
(The following information was received for the record:) 
Approximately tcm percent of our research and development budget is assigned 

to air pollution work. Our on roll personnel in this area is 4,224 and as indicated 
above, we have about 400 worlting on various air pollution assignments. 

Mr. ROGERS. What is the gross of the corporation from its sales, 
approximately? 

Mr. TERRY. About $7 billion. 
Mr. ROGERS. $7 billion. How do you arrive at the amount you 

spend for air control devices or for your research? 
Mr. TERRY. We budget on the basis of need and of priorities. We 

try to give the best possible product to the public, to fulfill all the 
various functions that the product needs to perform. 

Mr. ROGERS. What devices have you placed on your automobiles 
to control air pollution? 

Mr. TERRY. AS 1 indicated in the prepared text, and we could 
elaborate on that. I think about as much as you would like to do so, 
we have tried to take the approach at Chrysler that the best way to 
reduce air pollution is to make the engine operate more efficiently. 
The things that we are trying to  

Mf. ROGERS. Not going into different types of propulsion systems 
so much but rather to perfect what you presently have? 

Mr. TERRY. Not adding components to put on, which add cost and 
complication and maintenance problems, but rather to make the 
engine do a better job of burning the fuel in the engine proper, and 
domg this will decrease the amount of unbumed hydrocarbons, wluch 
is just really gasoline that has not burned, and also carbon monoxide 
which just means that the carbon monoxide has not been completely 
burned, so we have worked from the beginnuig on the basis of trying 
to make the engine work efficient. 

Thus we actually get other side benefits like improved fuel economy 
and so on. While it may be more expensive than just a plain engine, 

48-93»—70—pt. 1 11 
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as it was a standard engine because we have to keep doing things 
that make it bum even more efficiently, still we end up with the 
package that gives more to the customer in terms of cleaner air and 
the rest of this. 

Mr. ROGERS. What is the level of emissions now that you are 
down to? 

Mr. TERRY. We are down well below ther equirements, the Federal 
requirements, and the California requirements also. 

Mr. ROGERS. In all ofyour cars or just those to California? 
Mr. TERRY. Oh, no. We are below in all of our cars. We are well 

below. 
Mr. ROGERS. You have met the California standards in your com- 

plete production? 
Mr. TERRY. The California requirements this year in 1970 call for 

evaporative controls, and this is a lot of extra hardware that requires 
in effect that we seal the fuel system so that you do not have evapora- 
tion through a direct vent into the atmosphere, which involves a lot 
of hardware. We have put this on for California cars and have met 
their standards for 1970 thereby. 

We have not put this package on cars for the rest of the country. 
We will do so next year. 

Mr. ROGERS. What is that additional cost for the California car? 
Mr. TERRY. I believe it is in the neighborhood of $50. 
Mr. HEINEN. $35 for the evaporation controls alone. 
Mr. TERRY. Mr. Heinen tells me it is $36, I guess that is the price 

to the customer in California. 
Mr. HEINEN. The price to the customer in California. 
Mr. ROGERS. What are all the devices that you have to put on in 

California, what do they amount to over and above the regular? 
Mr. HEINEN. We had a charge of $18 to $25 for the original device 

as contrasted to about $50 for the other devices, and since then we 
have not listed a price, but it is estimated by us and by the Federal 
Government incidentally, in a report that I was just reading, that it 
is about twice that, so you can estim'at^" perhaps $40, something of 
that order, plus about $12 to $15 for the crankcase device which 
also is not separately priced, so this is about where we stand on cost. 

Mr. ROGERS. What percentage of profits are in these figures 
would you think? 

Mr. TERRY. I am afraid we would not be able to answer that 
question. 

Mr. ROGERS. YOU could not? Well, you could supply that for the 
record. 

Mr. TERRY. We can investigate that. 
(The follo\ving information was received for the record:) 
Separating out the profit on any one part of a production vehicle is an extremely 

difficult procedure. Perhaps the be.st way to answer this question is to say that 
when the devices have been carried as separate items our prices have been equal 
to or slightly lower than those of our competition. The costs to the customer 
discussed at the hearing were developed on the basis of average prices listed 
whenever the devices were listed separately such as has been the case when thev 
were required by California but not the rest of the country. 

Mr. ROGERS. I was concerned that the gist of your statement 
seemed to indicate that you really were not in agreement that air 
pollution from automobiles is much of a problem? 
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Mr. TEKRY. Well, no. I would like to explain that. I hope that—I 
do not think that is the way, that is not the way we would like to 
have the statement interpreted, but we are saying this. That we think 
that it is extremely important that the atmospheric needs in terms of 
pollution be defined. 

In other words, what is clean air. Now, this is not a new thought, but 
just one thing that shook me up the first time I heard it was that 
the unbumed hydrocarbons level in a pine forest is higher than it 
is on most city streets, and this scientific fact illustrates that there 
is a lot we do not know about what clean air really is or what it should 
be. 

Now, the problem as far as we are concerned as engineers is we are 
trying to decide how much relative importance to attach to eliminating 
unburned hydrocarbons or reducing them versus reducing carbon 
monoxide versus reducing oxides of nitrogen, which is a new entry 
in the field, and unfortunately the things that we do to get more 
eflBcient burning, while they reduce unburned hydrocarbons and they 
reduce carbon monoxide, they increase oxides of nitrogen. 

As we said in our prepared text, there is still some controversy about 
what reducing oxides of nitrogen will actually do in terms of tlie 
atmosphere, and nobody knows the answer to that question as far as 
we are able to determine. We do know that if we meet the 1972 Cali- 
fornia requirements for oxides of nitrogen, that we will have less effi- 
cient engines that will not run as well, and they will use more fuel, will 
not develop as much power. It is the %vrong way to go as far as the 
automobile is concerned, and yet we do not feel that we have any 
clearly defined standards that anybody can back up witii any scientific 
proof as to what we are aiming at. 

Now, really the air pollution problem as we see it from the overall 
standpoint is that the American people, and people all over the world 
as far as that goes, are using a lot of fossil fuel energy. 

This is about the only kind of energy we have available. We are us- 
ing it in our homes to heat our homes. We are using it in stationary 
power plants to make electricity for us. And we are using it in auto- 
mobiles, and wherever fossile fuels are burned, we have unbiuned 
hydrocarbons and carbon monoxide and oxides of nitrogen coming out 
of the stack, whatever kind of stack it is. 

Now, as we get to be more and more people involved, and we are 
using more and more energy per person, we are going to have to 
define what kind of air we are going to aim at, if we are going to con- 
tinue to use energy, which I suspect we will, and so tliis is the kind 
of direction that we feel we in the automobile industry need before 
we really can go about clearing up our exhausts m our cars or our 
air pollution problem. 

Mr. ROGERS. Of course, the Clean Air Act has quality standards 
set, to be set, as you know, and they are to be met by the air regions 
or the air sheds or the States or whatever it may bo. There is still a 
lot I am sure we do not know, but they are at least making an effort 
to do this. 

I was somewhat concerned about the implication of the Marquette 
University study saying there are no untoward effects on healthy 
non-smokers as a result of exposures up to 100 parts per milUon of 
carbon monoxide. 
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Do you know when that study was made? 
Mr. TERRY. I will let Mr. Heinen discuss that question. 
Mr. HEINEN. Yes, that study has just been completed, and it was 

really to check up on some of the other studies, notably Beard's study, 
and Shulte's study. Beard's study had indicated an effect prior to 
that level. In all fairness to Shulte I have got to say that he stated 
that tlie effects do not really amount to anything before you reach 5 
per cent carboxi-hemoglobin. This would be of the general order of 
what the Marquette Study found. Five percent carboxi-hemoglobin 
would be assured from exposures of the order of 50 to 100 parts per 
million for several hours. 

This was the purpose of the Marquette study. It was very thoroughly 
done. Of course, the reason it was done on non-smokers is because 
if you try to do it on smokers the smoking effect is so great that it 
masks the total atmospheric effect that it is hardly worth talking 
about. 

Mr. ROGERS. DO you know what the date was? 
Mr. HEINEN. No, I cannot tell you. 
Mr. ROGERS. Within a month? 
Mr. HEINEN. Within the last two weeks or so. 
Mr. ROGERS. Two montlis, two weeks. 
Mr. HEINEN. We can give you a copy of it. 
Mr. ROGERS. Yes, I think it would be helpful for the committee 

to have that. 
Mr. HEINEN. I may have a copy of it in my briefcase. 
Mr. ROGERS. Who conducted that? 
Mr. HEINEN. Dr. Steward, University of Marquette. 
Mr. ROGERS. Who paid for the study? 
Mr. HEINEN. CRC which is jointly financed by the automobile 

industry, the API and the U.S. Government. 
Mr. ROGERS. And what was the cost of the study do you know? 
Mr. HEINEN. This was part of an on-going study and I believe 

it was $150,000 for the first year. 
Mr. ROGERS. DO you know how many people were involved in 

the study? 
Mr. HEINEN. Let me see, there were five or six technical men. I 

am trying to remember. I went over there in the early portion of the 
study. And of course the necessary volunteers, about five or six people 
in the chamber. The study is continuing now to study the non-healthy 
people, but this much of it has been released. 

Mr. ROGERS. Are you aware of the study that was done by the 
National Academy of Sciences? 

Mr. HEINEN. I am very much aware of it. 
Mr. ROGERS. Which has been released? 
Mr. HEINEN. Yes, that particular study merely says that we should 

do the type of researcli that was done. That also was financed by tliis 
same group. 

Mr. ROGERS. Yes. 
Mr. HEINEN. And all that study says is "There may be some 

problems we have got to look at." This was the first of those problems. 
You see, we had a chance—maybe I should explain the Coordinating 
Research Council and my role in it and my interest in it. I happen to 
bo Vice Chairman of the so-called Air Pollution Research Group of the 
Co-ordinating Research Council. 
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That group controls about a $14 million program now, whose purpose 
it is to try to solve some of these unresolved questions that we have 
touched on today, atmospheric chemistry, health, and engineering 
questions. 

We had an early indication from the Academy as a result of their 
earlier studies that one of the things that noccled to be studied is 
effects at this level of 100 parts per million CO and lower. So we went 
back and started a project through the Coordinating Research Coimcil 
at Marquctte, and the outcome of that project is what you have just 
heard. It indicates that fortunately some of our fears for what happens 
at the very low levels at least do not seem to be justified on the basis 
of observable effects, and this is good I think. 

Mr. TERRY. I might sav this paronthotically, Mr. Rogers. That 
this CRC research is being financed in the large part by the automotive 
industry because we know that we have need of this kind of infor- 
mation. 

Mr. ROGERS. Yes. 
Mr. TERRY. But we are doing it that way rather than trying to set 

up to do it ourselves, because it is completely out of our normal line 
oi work. 

Mr. ROGERS. I understand. Fresh air as the Academy of Sciences 
defines it contains less than one-tenth of one part carbon monoxide 
per million parts of air. Now the average city air contains 100 times 
that. 

For example, the streets of Chicago have been found to have 
carbon mono.xide levels of 12 parts per million, 120 times more than 
rural air. This was a comparison they made. And the Academy also 
said "If there is a threshold where carbon monoxide begins to become 
a health hazard, the Academy suggests it lies somewhere around 10 
parts per million parts of air." 

I presume too you saw the study that is being done on the deaths 
in Chicago, 11 in Chicago, nine of them infants, which would tie into 
the 7-day period when they had an increase there of air pollution. I do 
not think this has finally been determined either, but there is some tie. 

Mr. HEINEN. This is one of those many inferential studies which 
need to be explored. You will note that the main conclusion of the 
Academy is essentially the same conclusion that Mr. Terry presented, 
namely that we need hard facts in this area very badly. 

Mr. ROGERS. I am not sure that—yes, I agree we do need that. 
Mr. HEINEN. That is what the report said. 
Mr. ROGERS. But I am not sure that I would agree that 100 parts 

per million would be a threshold. 
Mr. HEINEN. NO, this is not what is suggested there. If you will 

remember what was said here, it is what Marquette said, healthy 
nonsmokers no effect, and pointed out that certainly there is no 
implication that that is the threshold level, but that is new information. 

Mr. ROGERS. Yes. 
Mr. HEINEN. At a higher level by considerably than had previously 

been assumed to be the case. As a matter of fact, this is the level that 
most of the industrial health people concluded in 1956 was a perfectly 
safe level. Since then the stated level has been going down and now 
apparently the evidence justifies the people back in 1956. 

Mr. ROGERS. I am not sure that one study would be conclusive. 
Mr. HEINEN. No, it is not. 
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Mr. TERRY. All we are realljr tiying to establish here, Mr. Rogers, 
if it is anything, is that there is disagreement among the experts as 
to the level, that is all. 

Mr. ROGERS. Yes, but I would think there is enough agreement 
among the experts that pollution is not healthy. 

Mr. TERRY. No, pollution is not healthy. 
Mr. ROGERS. That we would want to do something about it. 
Mr. TERRY. Right. 
Mr. ROGERS. No matter what the level. 
Mr. TERRY. Right. 
Mr. HEINEN. Mr. Rogers, I think you will find that we at Chrysler 

have been leaders in the field all the way along. 
Mr. ROGERS. Yes. 
Mr. HEINEN. This is because we are committed to the general 

thesis. All we want is facts, and if we can get that, why this will be 
our objective. 

Mr. ROGERS. We of course will go into some of these studies and 
have some of the experts up. What have you done with the oil com- 
panies, to discuss with them lead-free fuel and so forth? 

Mr. TERRY. Yes, sir. We have a cooperative agreement \vith Esso 
Corp., which is the research corporation of Standard Oil of New 
Jereey which we have been operating under now for I guess a couple 
of years at least. We have a number of programs, joint programs in 
which we are engaged with them, and we have made reports to HEW 
and also to California authorities, and are keeping them advised of 
what we are finding out in the course of this program. 

Mr. ROGERS. What is your feeling about HEW or the Government 
checking into i>roduction line emissions off the production line as 
compared to theprototype? 

Nir. TERRY. Well, we feel that that certainly would be a pre- 
rogative. 

Mr. ROGERS. You would have no objection? 
Mr. TERRY. No. As a matter of fact we have sent reports of our 

production line checks in detail, detailed tapes to California, and we 
have sent summaries of the same information to HEW. 

Mr. ROGERS. And I noticed in the study HEW did that I think 
Chrysler had a violation of two standards in only 19 percent of your 
cars, which was better I think than any other that I see in the study. 
This is not a wide study. 

Mr. TERRY. NO. 
Mr. HEINEN. We came up lucky on that, sir, as it happens. How- 

ever, I think this is a point tliat needs to be cleared up, there has been 
a lot of talk about the fact that the standards are not being met. 
These studies in California, which incidentally are corroborated by 
our own laboratory studies, and we maintain a laboratory out in 
California to survey cars, show that we start out of our production 
line approximately at 225 ppm, which is well below the standard, 
that by 4,000 miles where the major deterioration occurs, we are at 
about 245 ppm. By the time this is extrapolated out to 50,000 miles, 
and this is all the figiu-es that anybody has are really extrapolations 
•nnth very few points at 50,000 miles—we would be at something like 
285 ppm as opposed to the 275 ppm. Considering that we start at 900 
and considering that the accuracy of measurement is something like 
20 parts per million, this is right in there. 
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On CO, we are at 1.3 at 50,000 mUes. This is on the average of 
production. Incidentally, this is the way the law is written, that the 
cars shall be built similar to the prototypes, and the implication is that 
in the field they shall operate in such a manner as to achieve these 
levels. Now I taiow there has been a lot of talk about this, but these 
are the numbers. We will be glad to produce our own corporation 
numbers or the California numbers or any other numbers. We feel 
we are meeting the standards. 

Mr. ROGERS. I think this would be good for the record. 
(The following information was received for the record:) 

The attached letter and graph, which was sent to H.E.W., shows our production 
line test results. As indicated we are preparing to supply them with the detailed 
information on the more than 10,000 vehicles a year which we test. 

CHRYSLER CORP., 
February 9, 1970. 

Mr. ROBERT L. HARRIS. Jr., 
National Air Pollution Control Administration, Department of Health, Education, 

and Welfare, Public Health Service, Durham, N.C. 
DEAR MR. HARRIS: Chrysler Corporation will provide copies of the assembly 

line emission data reports at the time of submission to the State of California 
as requested in your letter of January 28, 1970. The copies will be sent to Mr. 
Kenneth D. Mills, Division of Motor Vehicle Pollution Control at Willow Run 
when they are prepared. 

As to your request for testing of such vehicles apart from the California pro- 
gram, attached is a graph showing cumulative distribution of hot cycle emissions 
of 1969 production vehicles "as received" directly from those assembly lines 
equipped with analytical equipment. These data include values from more than 
10,000 1968 models" and o.OOO 1969 vehicles. 

Comparable data is being developed for the 1970 model year vehicles and will 
be submitted to you at a later date. 

Very truly yours, 
C. M. HEINEN, 

Chief Engineer, 
Emissions Control and Chemical Development. 
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Mr. ROGERS. What about diesel engines? Do you produce them? 
Mr. TERRY. Wo de not produce diesel engines. 
Mr. RoGER.s. And as I understand it, you are not going into different 

types of engine other than the combustion? 
Mr. TERRY. We liave not announced any plans other than this kind 

of engines. 
Mr. ROGERS. Are you working on any? 
Mr. TERRY. I thhik it is well knowTi we are working on gas turbines. 
Mr. ROGERS. Gas turbines? 
Mr. TERRY. Yes, sir. 
Mr. ROGERS. Do you use natural gas in any of your engines? 
Mr. TERRY. Natural gas? You mean like propane? No; we do not. 

We have supplied in the past special installations for industrial users 
who want it. 

Mr. ROGERS (presiding). Thank you very much. 
Dr. Carter? 
Mr. CARTER. Thank you, Mr. Chairman. 
Again I certainly want to congratulate you gentlemen on the results 

of the tests, the tests that were run by HEW yesterday, because you 
ranked at the top of the list by a wide margin. 

Again I want to congratulate you on the frankness of your state- 
ment here. I certainly apj)reciatc your meeting this head-on without 
purpose of evasion or stating that you are accompli-shing a great deal 
more than you really are, and that actually it is a great problem as 
we know, and knowledge of it is in its infancy. Standards have not 
been established except nationallj'^ for two things, one being hydro- 
carbons and the other particulate matter as I understand it. 

On the subject of why England does not regard carbon monoxide 
as having such untoward effect that it could be controlled, I want to 
register a little disagreement, not that—on carbon monoxide rather, 
not that itself is so irritating to the limgs. We know that it does 
combine with the blood and prevents the transportation of oxygen 
from the lungs to the tissue, but there are other pollutants which 
may be hurting England, because they have a lung cancer rate twice 
as high as that in the United States, and their use of the vicious weed 
is less than in the United States, so it might well be due to some 
form of pollution I would think. 

Mr. TERRY. If I may comment on that. 
Mr. CARTER. Yes, sir. 
Mr. TERRY. I guess England has been known for years for its air 

pollution, ever since the industrial revolution. I mean they had a lot 
of coal smoke and soot over there and they had fog, and this is where 
the word "smog" started. Today it officially means something entirely 
different, but they have a kind of atmosphere that holds parliculates, 
and any kind of particulate emission of any kind is particularly objec- 
tionable there because of their atmospheric conditions, and they have 
always been a highly concentrated and industrialized country so they 
have got a lot of things working against them in this area. 

But automobiles, stuff from automobiles is an entirely different 
thing. As you well know, doctor, carbon monoxide is colorless, odorless 
and tasteless. You do not know it is there. And so the kinds of things 
we normally tliink of for England are completely different, and of 
course that is not the kind of things that automobiles put out. 
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Mr. HEINEN. I think you illustrate very strikingly, Dr. Carter, 
just the point we are tr3ang to make here. As you know, the lung 
cancer rate in Los Angeles is about a.s low as we find in this country, 
and yet there we have particularly the oxidant problem. Really what 
we are trying to say, and this is all we are trying to say, and believe 
me we are sincere as can be about it, is that we need to sort out these 
things. We need to avoid, as people are very prone to do as you know 
on this whole question of ecology, jumping into a solution only to find 
that it might be the WTong solution. 

We certainly are well aware of the fact that air pollution has been 
rightly indicted for many things. 

Mr. CARTER. Yes, sir. Well, of course we know that hydrocarbons 
too have been proven to be quite dangerous. The National Institute 
of Health has made studies of production of lung cancer in experi- 
mental animals, it would be interesting to see what they show with 
respect to the oxides of nitrogen. Of course I do not know if such 
experiments have been done, but if we are familar with the oxides of 
nitrogen, we know that they are quite irritating, extremely irritating 
not only to the eye but also to the lung, and are component parts of 
an extremely pungent acid. 

Mr. TERRY. I guess oxides of nitrogen in big enough concentration 
is poison. 

Mr. CARTER. Sir? 
Mr. TERRY. I understand oxides of nitrogen in big enough concen- 

tration is poison. 
Mr. CARTER. Extremely irritating. 
Mr. TERRY. But then it is the concentration, that is the thing that 

counts. 
Mr. CARTER. If you have synthesized it in the laboratory you 

know  
Mr. HEINEN. Dr. Carter, you may be interested in another 

study that is going on in the Hazleton Laboratories not too far away 
from here which again is being financed by the Government, AMA 
and API. They are exposing, in fact, have already exposeci rats and 
mice to concentrations at about five parts per million as I recall it 
of o.xides of nitrogen. Now they are exposing monkeys. At that level 
all by itself they have found no effects so far. Now, the next step, of 
course, is the synergistic effect. I know you would just love to see 
this because it is the most fascinating laboratory. These monkeys 
are literally computerized, and they get just millions of different 
readings. 

If you ever get a chance to go over there, if you are interested in 
oxides of nitrogen, I certainly urge you to do it. 

Mr. CARTER. I would certainly be happy to do that, but we may 
have right here, this element might even be more dangerous than the 
other two which we are limiting it to at the present time. 

Thank j-ou, Mr. Chairman. 
Mr. PREYER (presiding). Thank you. Dr. Carter. 
Mr. Skubitz? 
Mr. SKUBITZ. I have no questions. 
Mr. PREYER. I have just one question, Mr. Terry. You mentioned 

on page 7 that the owners of Chry.sler vehicles have spent about $L5 
million to date, on pollution control devices, and that you feel they are 
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getting their money's worth from that in cleaner air. And then you 
mentioned over on page 9 that to meet the 1974 proposed standards 
that the cost will tnple to about $3 billion, and the impUcation I get 
from your comments on that is that you are not so sure that they would 
be getting their money's worth from that expenditure. 

Mr. TERRY. That is right, sir. Yes, sir. 
Mr. PHETER. IS that about right? 
Mr. TERRT. In fact, that is the whole question. We are scared to 

death without knowing any more than we do about the whole thing, 
but we are scared that actually if we reduce oxides of nitrogen in Cali- 
fornia appreciably, that we might possibly get worse smog, even though 
we are bringing hydrocarbons down all tne time, because it is a matter 
of relative concentration, and as we also have in this testimony, one of 
the experts just has recently come out in an article, where he suggests 
that this might happen from some tests he has done. So what we are 
saying is that we are very reluctant to go in to accept let us say objec- 
tives for o.xides of nitrogen that do not have any more scientific 
backing showing that it would actually do a better job or make the 
atmosphere cleaner than we actually have. 

Mr. PREYER. So the 1974 standards that you refer to are CaUfornia 
standards? 

Mr. TERRY. Yes, sir. 
Mr. PREYER. Relating to oxides? 
Mr. TERRY. Oxides of nitrogen primarily. They also have lowered 

hydrocarbons a lot. It is just a kind of an overall lower everything. 
Mr. PREYER. Are you objecting to the hydrocarbon side of the 

1974 standards, or is your real objection that we just do not know 
what will happen when we reduce oxides? 

Mr. TERRY. I think that is the primary concern, but even with 
unbumed hydrocarbons, we are concerned about the economics of 
whether or not it is wise to lower them further, because if we have to 
reduce, not even excluding oxides of nitrogen, when you get to a 
certain point with requirements for reducing unbumed hydrocarbons, 
we sooner or later are no longer going to be able to do the job inside 
the engine as it is, which is the efficient way of doing it, and when 
that happens, we will have to resort to some kind of a reactor and 
put in more fuel into the engine than we would like to put in, so that 
it runs inefficiently, in order to have more fuel left over m the exhaust 
so that we can bum up the rest in the exhaust reactor, and that is 
an inefficient way of doing business. 

We are just saying that we feel that further reductions in unburned 
hydrocarbons beyond the 72 levels do not seem to be justified, be- 
cause as we point out, we already are going to, the levels are going 
down right today and they will continue to go down for several years 
on the basis of what we have already done, and emissions from auto- 
mobiles will be down below the 1940 level by 1980. 

Mr. PREYER. IS the state of the art such that it is possible to meet 
the 1974 proposed standards relating to oxides and lower hydro- 
carbons assuming that it was shown that you should meet those? 

Mr. TEURY. Well, we have not given up but we do not know how 
to meet them in production. 

Mr. PREYER. You cannot meet them? 
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Mr. TERRY. NO sir, we would not know how to do it today. We 
are working on it very hard. I mean we do not know how to meet 
them in a production situation that we can put in cars by 1974. We 
do not know how to do it. 

Mr. PRKYER. And I take it you would agree mth the rest of the 
testimony here that the alternative modes of propulsion cannot be 
developed by 1974, if ever. 

Mr. TERRY. That would even take longer. 
Mr. PREYER. Thank you very much, gentlemen. We appreciate your 

being here. It has been very helpful and very interesting testimony. 
Mr. TERRY. Thank you. 
Mr. PREYER. Our next witnesses represent American Motors 

Corporation, Mr. Elmer W. Bernitt and Mr. Carl Burke. 

STATEMENT OF ELMER W. BERNITT, VICE PRESIDENT, SAFETY 
AND QUALITY ASSURANCE, AMERICAN MOTORS CORPORATION; 
ACCOMPANIED BY CARL BURKE, ASSISTANT CHIEF ENGINEER, 
ADVANCE ENGINEERING AND RESEARCH 

Mr. BERNITT. Mr. Chairman and members of the House Interstate 
and Foreign Commerce Committee: 

My name is Elmer W. Bernitt. I am Vice-President of Safety and 
Quahty Assurance, American Motors Corporation. 

We appreciate this opportunity to present American Motors' 
research and engineering progress in reducing exhaust emissions from 
its automobiles, as well as related experimentation into alternate 
moans of vehicle propulsion. 

Let me state at the outset that we have been actively engaged in 
reducing exhaust emissions for some 17 years, and the progress we 
have made to date has helped to effectively control exhaust emissions 
into the atmosphere. 

Considering the complexity of the problem, the total man-hours 
expended on research and development, in addition to large monetary 
expenditures, the results seem quite encouraging and rewarding. 

I would like to cite briefly some of the historical background con- 
cerning the air pollution problem as it has been related to automobile 
exhaust emissions. 

The theory involving the formation of photo-chemical "smog" was 
not evolved until the early 1950s. The automobile industry was not 
involved technically in the problem of definition until 1953. 

The initial means of measuring the problem, namely instrumen- 
tation, was available in a crude fonn in the late 1950s, but not until 
1961 did adequate instrumentation exist to measure research and 
development results. Also, the basic survey data necessary to establish 
a reference point for vehicle emission levels was not completed until 
1958. 

Once proper identification of the problem was made and meaningful 
instrumentation was established, immediate steps were taken to reduce 
exhaust emissions. 

Beginning with American Motors' 1961 models for the State of 
California,  Positive Crankcase Ventilation systems—commonly re- 
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ferred to as PCV—were installed to eliminate most of the vapors pre- 
viously vented from the crankcase into the atmosphere. Crankcase 
vapors represented 20 per cent of the hydrocarbons emitted from a 
vehicle. In 1963, this system was installed on all of our cars. 

All American Motors' automobiles, beginning with the 1968 model 
year, were equipped with Closed PCV systems. This system prevented 
100 per cent of the crankcases vapors from escaping into the 
atmosphere. 

Beginning with 1966 models for California and with 1968 models 
nationwide, the first generation of exhaust emission control systems 
were installed. These systems reduced the emission of hydrocarbons 
and carbon mono.xide to meet levels of 275 parts per million and 13^ 
per cent, res|)ectively, from average pre-control levels of 900 PPM 
and 3J^ percent. 

The 1970 model cars are required to meet still more stringent 
Federal and California standards, and in 1971, wheji the evaporative 
control systems retjuired in California in 1970 are applied nationwide, 
reduction from pre-control cars of 80 per cent in hydrocarbons and 
65 per cent in carbon monoxide will be accomplished. These evapora- 
tive control systems virtually eliminate the hj-drocarbons which pre- 
viously escaped into the atmosphere from fuel tank and fuel ventilating 
systems. 

It must be recognized that improved atmosj)hcric conditions are 
affected by the lag resulting from the slow rate of scrappage of older 
cars and the increased number of vehicles in use. 

For examjile, if we assume the average life of an automobile to be 
10 years, then the introduction of a "perfect" emission control system 
would require five years to achieve a 50 per cent imj^rovement in 
atmosjiheric i)ollution. However, this premise also assumes that the 
car jiopulation would remain constant during the hypothetical 5-year 
period. 

That, in brief, is where American Motors stands todaj'. 
Recognizing the more stringent standards existing in California 

effective in 1972 and 1974 and our desire to further reduce emissions, 
American Motore is engaged in the design and development of an 
exhaust reactor, better known as an afterburner. The principle of 
operation of the reactors is well known, however, major durability 
problems exist. That is materials required to withstand the operating 
temperatures do not exist today at a reasonable cost. Further, the 
means to control oxides of nitrogen with this reactor system have not 
been resolved. 

Since the program is in the preliminary phase, I cannot document 
precisely what the ultimate results will be. However, I can assure you 
that our efforts now, as in the past, will continue to be directed toward 
more effective reduction in emissions. 

While we have greatly reduced emissions from the present internal 
combustion engines, we have also conducted research programs on 
other engines. 

During a three-year period, 1963 to 1966, we worked on the de- 
velopment of a rotary engine. Our goal was to develop a passenger car 
engine of reduced emissions, size, weight and cost. 

In the course of our research, certain inherent basic problems 
became evident in the rotary engine. Its performance at low speeds 
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was poor; its oil consumption was high; its fuel economy was not 
comparable to oiu" piston engines, and its exhaust emissions were 
high. 

In the light of our findings, the program has been suspended. 
Another area of exploration into alternate methods of vehicle 

propulsion examined by American Motors was the electric car field. 
len years ago, in April 1959, American Motors and Sonotol Corpo- 

ration, an Elmsford, N.Y., electronics firm, entered in a joint devel- 
opment project to explore the possibilities of an electric car. 

This powerplant was a hybrid design emplojang a smidl gasoline 
fueled internal combustion engine and a battery powered electric 
motor. The electric motor was used for acceleration and the gasoline 
engine for constant speed highway operation recharging the batteries 
during this mode of operation. 

The "heart" of the vehicle project was a sintered-plate, nickel- 
cadmium battery, similar to those used in missiles and jet aircraft. 

The project wfis discontinued due to lack of a practical control 
system and battery development did not meet expectations. 

In another att<>mpt to determine the feasibilitj' of electric cars, 
American Motors joined Gulton Industries, a Metuchen, New Jersey, 
electronics firm, in December, 1967, in a venture to develop an elec- 
tronic automobile. 

American Motors designed a prototype three-passenger commuter 
car called the "Amitron," an advanced st3'ling model to show what 
electronic cars of tomorrow might look like. 

The electronic car had an overall length of 85 inches, width of 
69K inches and a height of 46 inches. It had a wheelbase of 60 inches, 
and eight-inch wheels. 

The vehicle was to bo powered by Gulton's new lithium battery 
system. The system had two lithium units, each weighing 75 pounds. 

It was anticipated that the new battery system would give a small 
car a range of 150 miles without recharging, and a cruising speed of 
up to 50 miles per hour. 

However, experimental work on this project showed again that the 
lack of battery capacity still limits the possibility of producing a 
suitable electric car for present-day motoring requii'emeiits. 

In another area of vehicle propidsion, American Motors has worked 
cooperatively with firms investigating the use of steam as a possible 
power source. 

We have provided automobiles and worked witli Mr. William Lear, 
the noted inventor, in liis effort to develop a workable steam car. 

As you may know, Mr. Lear has abamloned his efforts in the steam 
car field, and now intends to devote his resources to the development 
of a gas turbine car. 

American Motors proposes to cooperate with him in this research 
project. 

At the present time, American Motors is cooperating with the Uni- 
versity of California, San Diego, in a steam car research project which 
will utilize a 1970 Javelin. 

Professor Rodney L. Burton and Stanley L. Miller of UCSD's 
engineering and chemistr_y department, said they woidd attempt to 
demonstrate that a modern, low-emission steam car can be construc- 
ted OS an answer to the smog problem. 
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Designed by Francis R. Salemme, a UCSD graduate student in 
chemistry, the steam-powered engine will use a three-speed conven- 
tional transmission. 

We believe the university's approach is unique and interesting, and 
we are glad to cooperate in this project which supports our continuing 
efforts to explore all possible alternate sources of automotive propul- 
sion. 

We are cun-ently supporting a dual-mode transit system for Metro- 
politan Milwaukee which has been proposed by Wisconsin Congress- 
man Henry S. Reuss. 

The d al-mode system would be a network of guideways along 
existing freeways on which vehicles can be guided automatically and 
at controlled speeds to and from several different points. The same 
vehicles can be operated manually off the guideways for travel on 
conventional roads. 

The proposed system would utilize vehicles now being produced by 
the automotive industry. They would be rubber-tired, equipped with 
electric motors and retractable sidearms to operate on the guidewajra, 
and use conventional internal combustion engines to operate off the 
guideways. 

Power, guidance, and other control signals would come from a 
"third rail fence along the highway. The advantage of the "third 
rail" is that it can be installed with relative ease on existing or future 
highways and transitways. 

The system, proposed by Prof. Dwight Baumann of the Massa- 
chusetts Institute of Technology, is presently in the preliminary 
design stages. 

American Motors and Allis-Chalmers, working with Professor 
Baumann, will be responsible for designing and producing the major 
components of the proposed system—the vehicle, the electrical pro- 
pulsion components of the vehicles, and the guideway and control 
system. 

To further demonstrate American Motors' concern and interest in 
environmental quality, the company last sprmg inaugurated with the 
University of Wisconsin, Parkside, a study of environmental quality 
in southeastern Wisconsin. 

By sponsorship of this study, we hope to contribute to a more 
knowledgeable approach to one of the most urgent problems facing 
our entire Nation—the need to maintain a healthy, humane, and 
natural environment while we are achieving essential economic growth. 

We believe there is need for greater wisdom in ecological planning. 
We believe this requires application of a total systems approach, which 
brings together knowledge of all of the elements that shape the kind 
of environment in which we live and work—that of the biochemist, the 
engineer, the soil and water specialist, the economist, the political 
scientist. 

The University of Wisconsin is eminently qualified to carry out 
such an approach to euvii'onmental studies and has already accumu- 
lated a great store of knowledge. The university's stated mission is 
to help generate and disseminate new knowledge relating to modern 
industrial society—with problems of environment being central to 
that mission. We at American Motors ai'e pleased to encour^e it and 
to become a part of it. 
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For the past 15 years, American Motors has actively been supporting 
the conservation of America's natural resources. 

Each year, American Motors presents awards to 20 individuals and 
several nonprofit organizations for outstanding contributions to con- 
servation wiiich otherwise might go unrecognized. 

Under its Conservation Awards program, 10 awards, each consisting 
of $500 and an engraved bronze plaque, are made to professional 
conservationists employed by nonprofit organizations for outstandinS 
conservation achievement. 

This program reflects our corporate endeavor to preserve the 
Nation's natural resources and to maintain a healthy environment 
that can be enjoyed by future generations. 

Gentlemen, I would like to state at this time that American Motors 
supports the extension of the Clean Air Act for the fiscal years 1971 
through 1973. 

Specifically, we support the principal bill, H.R. 12934, which would 
authorize $100 million for National Air Pollution Control Administra- 
tion in fiscal 1971, $125 million in 1972, and $150 million in 1973. We 
also support the $25 million, $35 million and $50 million which would 
be autnorized for the three years under Section 104 for research 
relating to fuels and vehicles. 

In summary, let me reiterate that American Motors is constantly 
exploring all avenues that will help to alleviate the air pollution prob- 
lems faced by some sectors of our Nation. 

We are continuing to improve our exhaust emission controls, devot- 
ing our best enpneering talent in developing the best system that is 
technically feasible. 

We are investigating alternate propulsion systems for our vehicles. 
We are concerned about environmental problems, and pledge our 

continued eflForts toward a rapid solution. 
Thank you. 
Mr. PREYEH. Thank you very much, Mr. Bernitt. 
Mr. Skubitz? 
Mr. SKUBITZ. I have no questions. 
Mr. PREYEH. For the record, coidd you give us, Mr. Bernitt, the 

approximate budget of American Motors as it relates to pollution 
control? I think we have been getting that in the record from others. 

Mr. BERNITT. Yes. I think we find ourselves—you are Mr. Preyer, 
are you, sir? 

Mr. PREYER. Yes. 
Mr. BERNITT. Mr. Preyer, I think we find ourselves in a similar 

position to what Chrysler was a few moments ago. We are a smaller 
company and we do not break ourselves down into specific areas like 
that. General Motors and Ford I believe have large divisions that they 
can separate out and break out, but our people who are Working on 
engines are working on engines and they are wearing many hats at the 
same time and we just cannot break out a figure that is devoted alone 
to exhaust emissions. 

Mr. PREYER. The Chrysler people apparently felt that they would 
have great difficulty in meeting the 1974 California standards. Do you 
through the use of your afterburner and your other systems feel you 
will be able to meet those standards? 
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Mr. BERNITT. NO, sir, we do not. We do not know how to do it 
today. We are working on the problem, but even if the problem, if 
you knew what to do today, this is practically 1970, to run it through 
all the laboratory tests, production, tooling and everything like that 
would be a monumental task, and as of today as far as we know, nobody 
knows how to meet 1974. 

We are working hard on it. We are working on afterburners, and we 
said here, a similar concept to what you saw in the Ford engine 
outside. We are working diligently on it, but we do not know how to do 
it today. It is not successful, and to say we will be successful by 1974 
is just a big questionmark. 

Personally I do not think we will hit that date. But we will not give 
up trying. 

Mr. PREYER. I certainly commend j^ou for giving it the old college 
try and exploring eveiy avenue of solution to this problem. 

Mr. BERNITT. We certainly have been diligently working. 
Mr. PREYER. You are pretty brave when you start out by saying 

the results seem "quite encouraging and rewarding," and then you 
list four or five different engines which have not worked out, the 
rotary engine, for example. How much money, say, would your com- 
pany have spent on tiymg to develop a rotary engine before you had 
to abandon it? 

Mr. BERNITT. I do not know those figures offhand, sir. 
Mr. PREYER. And then you have had the same problem with the 

steam engine, although I gather that some new research on that is 
looking interesting. 

Mr. BERNITT. Well, it is interesting. I do not feel very optimistic 
about it, very frankly, but we think every avenue ought to be explored. 
We should not turn our back on it, but in talking this over with Mr. 
Lear he stated that he spent five and a half inilHon dollars of his own 
money working on the development of the steam engine, and as he 
said to me, "I have five and a half million reasons now why it will 
not work." 

Mr. PREYER. SO he has abandoned that and gone to the gas turbine? 
Mr. BERNITT. He has gone to the ga-s turbine. 
Mr. PREYER. And you are working with him on that? 
Mr. BERNITT. Yes, sir. 
Mr. PREYER. And also working with him on the dual-mode trans- 

portation system? 
Mr. BERNITT. Yes, that is strictly in the idea stage but ourselves, 

Allis-Chalmers and a professor from Massachusetts are going to give 
that one the college try. 

Mr. PREYER. We are in the age of the consumer revolt. If you 
read the papers, sometimes you would think that corporations such 
as American Motors are out to do nothing but gouge the consumer, 
but I think some of the information in here might surprise some of 
these consumer revolt people. 

Mr. BERNITT. A lot of times I do not think we realize howmany 
long, dedicated hours the people work to try to accomplish'these 
things. ^ ^ 

Mr. PREYER. It does seem that you have worked very hard at it. 
Thank you, Mr. Bernitt. 
Mr. Rogers? 
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Mr. ROGERS. YOU put on a device, didn't you, on controlling 
emissions that sold for about $35? 

Mr. BEHNITT. It was around $50. 
Mr. ROGERS. Was it $50? 
Mr. BEHNITT. We took a dual approach to the problem. We tried 

the clean air efficient engine approach, and were successful in some 
of our engines. And then on some of the other engines we were not 
successful, and we went to the use of aii' injection by the exhaust, so 
at the start of this we were going down both roads. 

As of today, we have worked out all our problems for current day 
emissions via the efficient engine or clean air engine approach, with 
the exception of one of our vehicles, and that is our V-8 engines 
with the standard transmission. We still use, to meet the standard 
requirements, we use the air compressor on that. 

Mr. ROGERS. What changes have you made in your emission con- 
trols since your original? Have you made improvements? 

Mr. BERNITT. Yes, we have made improvements right along. We 
have spelled some of these out in the text, in our PC valve, the clean 
air efficient eiigine approach. 

Mr. ROGERS. SO you presently meet the standards? 
Mr. BERN ITT. Yes, sir, we presently meet the standards. 
Mr. ROGERS. You will in 1971? 
Mr. BERNITT. Yes, sir. 
Mr. ROGERS. But you are concerned about 1974? 
Mr. BERNITT. That is correct. 
Mr. ROGERS. What about California? 
Mr. BERNITT. In 1971? Well, we will meet their standards, ami of 

course we will in 1971 put our evaporative emissions control on all of 
our vehicles. We also monitor our current production. 

This question has been asked by the other companies. But we check 
every day off the y)roduction line between 1 and 2 per cent of our ve- 
hicles on a continuing quality control basis so that we meet problems 
as they arise, and have a constant control on them. 

Mr. ROGERS. DO you find you have to make changes? 
Mr. BERNITT. We find that things drift off all the time, yes, sir. 
Mr. ROGERS. SO it is wise to have this type program? 
Mr. BERNITT. I could not operate without it. We do that on other 

things.  Good  quality control requires  a constant vigilance. 
Mr. ROGERS. DO you make any of these findings available to the 

government? 
Mr. BERNITT. We have not; 
Mr. ROGERS. Would you have any objection to do so? 
Mr. BERNITT. No, sir. 
Mr. BURKE. We did supply the State of California a copy of our 

audit. 
Mr. ROGERS. DO you have any objection to the government coming 

in and making a spot check? 
Mr. BERNITT. In fact, we think that is the correct way to do it. 
Mr. ROGERS. Yes. 
Mr. BERNITT. We really think it would be less costly to the 

government, to ourselves and everj'body else if the government, 
with competent personnel, at reasonable hours and so forth would 

43-988—70—pt. 1 12 
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come into the plant and actually see and monitor what is being done. 
We think that is absolutely the correct way to do it. 

Mr. ROGERS. How many people are hired by American Motors? 
Mr. BERNITT. It shows  our  small  size.   We  are  about   17,000. 
Mr. ROGERS. About 17,000 and your gross income is about what? 
Mr. BERNITT. Our sales are around $700 million. 
Mr. ROGERS. $700 million. And about what is your budget devoted 

to research and engineering? 
Mr. BERNITT. The total research and engineering? 
Mr. ROGERS. Yes. 
Mr. BERNITT. Our exhaust emission? 
Mr. ROGERS. Exhaust emission if you have it. 
Mr. BERNITT. AS I told Mr. Preyer, our men wear several hats. 
Mr. ROGERS. All right, your total budget then? 
Mr. BERNITT. I do not have those figures right at my hand. 
Mr. ROGERS. Could you furnish those for the record? 
Mr. BERNITT. I can furnish them for the record. 
(The following information was received for the record:) 

RESEARCH AND ENQINEBRINO BUDGET FIGURES 

The American Motors Corporation's total research and engineering budget for 
the current year is approximately Fifteen Million Dollars ($15,000,000.00). 
Since our research and engineering efforts on air pollution control devices are 
integrated with our total research and engineering efforts, we are unable to furnish 
a specific amount relating only to these devices. 

Mr. ROGERS. What do you think needs to be done, what is the 
best approach to try to bring about control of air pollution from 
automobiles? 

Mr. BERNITT. Again we need facts, as was demonstrated before. 
There is a lot of unknowns and speculation on it. The other thing 
that we need is lead time. If we can have time to work on the prob- 
lems, if it is reasonable—of course the impossible is impossible, but 
within reason you find the solution. We talk about 1974. We cannot 
make 1974. That does not mean we cannot make 1978, you see, but 
we need the time, and the sooner we could have reasonable goals to 
know where they are, and unchanging goals, we can then throw our 
full efforts into it, and I think that would be the biggest help to us 
to know where we are going. 

Mr. ROGERS. DO you feel you really are making progress on the 
dual mode system? 

Mr. BERNITT. You mean the Milwaukee  
Mr. ROGERS. Yes. 
Mr. BERNITT. No, that is at the idea stage. We are working. It is 

just starting. It is just brand-new. We only announced our agreement 
on that I think it is less than thirty days ago. It is just a brand-new 
idea. We had a meeting over in Milwaukee last Friaay on it, and we 
are going to start putting some lines down on a piece of paper. That is 
a long range program. It has other salutary effects other than just 
exhaust emission, because it might mean a very beneficial effect on 
the rapid transit program. 

Mr. ROGERS. Yes, surely. Is there any other thing you think this 
committee ought to know about this problem? 
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Mr. BERNITT. Mr. Burke is our assistant chief engineer. I will ask 
him if there is anything. 

Mr. BURKE. NO. The point we wish to make, what should be done 
next, we feel we have come to a point of 80 percent and 65 percent 
reduction, which I believe is substantial. From this point forward we 
see the cost of control of say hydrocarbon per dollar rising sharply, so 
I believe it is very important at this time to re-examine once more the 
need, to put it in a nutshell, not that we do not believe or I do not 
believe that our goals should be an emission-free engine, but I do 
believe that there is a time at this point to reassess atmospheric chem- 
istry, health effects as pointed out by Mr. Heinen, lest we run too far 
before we clearly define the problem. 

This is our concern, that we overplay our hand, so to speak here, 
until we really know. Yet no one could hardly deny the need for air 
pollution control. It is inevitable and it must be accomplished. It is 
an expanding population. We will not be living here it we do not. 

Mr. ROGERS (presiding). Thank you. May I say that we will now 
adjourn this committee hearing subject to the call of The Chair, and it 
is anticipated that we will continue hearings on this bill probably after 
the first of the year. I doubt if we are going to have time to do any 
more. We anticipate we will call in the oil industry and others involved 
in the problem. 

I do want to say that I was impressed by the fact that all of the 
members of the auto industry^ endorse the provisions of the Clean Air 
Act, and support it, and I thmk to this committee that is encouraging, 
and that a great deal of work is going on, although we need to move 
faster, whereas much money is going into the automobile industry 
and so small amounts are being given to research. Tliis ought to be 
looked at by all companies immediately, because much can be done I 
think to speed up the work that we are doing, if we will really devote 
the effort and time. 

I think it can be done, and you have shown what could be done even 
on budgets of $30 and $40 million a year out of grosses of $20 and $14 
billion, and we need to put some of this in proper perspective. 

Thank you for being nere. It has been most nelpful. 
The committee will stand adjourned subject to tne call of the Chair. 
(Whereupon, at 3:35 p.m. the Committee adjourned, to reconvene 

subject to the call of the Chair.) 





AIR POLLUTION CONTROL AND SOLID WASTES 
RECYCLING 

THtTRSDAY,  MABCH  5,   1970 

HOUSE OF REPRESENTATIVES, 
SUBCOMMITTEE ON PUBLIC HEALTH AND WELFARE, 

COMMITTEE ON INTERSTATE AND FOREIGN COMMERCE, 
Washington, D.C. 

The subcommittee met at 10 a.m., pursuant to notice, in Room 
2123, Raybuni House Office Building, Hon. Paul G. Rogers presiding 
(Hon. John Jarman, Chairman). 

Mr. ROGERS. The subcommittee will come to order, please. 
This morning the subcommittee on Public Health and Welfare, is 

continuing hearino;s on legislation to e.\tcnd the Clean Air Act. These 
hearings actually began on December 8 and 9 this past year. 

At that time there were pending before the subcommittee, H.R. 
12934, introduced by Mr. Rogers of Florida, and H.R. 14960 intro- 
duced by Mr. Springer of Illinois. Both bills provided for a three-year 
extension of the authorizations for appropriations contained in Section 
104 and Section 309 of the Clean Air Act. 

At those hearings, the subcommittee heard from Dr. Steinfcld, who, 
at that time, was the acting Surgeon General of the Public Health 
Service, Mr. O'Mahoney, tlio Commissioner of Transportation and 
Comnuinications Service, General Services Administration, and from 
representatives of the four automobile manufacturers who testified 
on the anti-pollution research efforts of their companies. 

Several important developments have taken place in these last 
three months. In the first place, now pending before the subcommittee 
there are additional bills dealing with environmental controls, in- 
cluding particularly H.R. 15848, introduced by the Chairman of the 
full committee, Mr. Staggers, and the Ranking Minority Leader, Mr. 
Springer, and H.R. 15847, likewise introduced by Mr. Staggers and 
Mr. Springer. 

(The text of H.R. 15847 and H.R. 15848, and departmental reports 
thereon follow:) 
H.B. 15847, 91st Cong. 2d Sess.. introduced by Mr. Staggers (for himself and 

Mr. Springer) on February 10, 1970; 
H.R. 15985, 9l8t Cong., 2d sess., introduced by Mr. Brotzman on February 18, 

1970; 
H.R. 16019, 9l8t Cong., 2d sess., introduced by Mr. Bush (for himself, Mr. 

Buchanan, Mr.  Steiger, of Wisconsin,  Mr. Sebelius   Mr.   Vander   Jagt, 
Mr. Goodling, Mr. Miller of Ohio, Mr. Don H. Clausen, and Mr. Pirnie) on 
February 18, 1970; 

(171) 
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H.R. 16025, 9Ist Cong., 2d sess., introduced by Mr. Collier (for himself, Mr. 
Bray, Mr. Quillen, Mr. McKneally, Mr. Zwach, Mr. Conable, Mr. Conte, 
Mr. Brotzman, Mr. Wylie, Mr. Cliamberlain, Mr. Hastings, Mr. Carter, 
Mr. Widnall, Mr. Burton of Utah, Mr. Wiggins, Mr. MacGregor, Mr. Berry, 
Mr. Fish, Mr. Robison, Mr. Adair, Mr. Betts, Mr. Biester, Mr. Mosher, 
Mr. Stafford, and Mr. Minshall) on February 18, 1970; 

H.R. 16032, 91st Cong., 2d sess., introduced by Mr. Gerald R. Ford (for him- 
self, Mr. Arends, Mr. Anderson of Illinois, Mr. Poff, Mr. Taft, Mr. Bob 
Wilson, Mr. Smith of California, Mr. Rhodes, Mr. Morton, Mr. McCulloch, 
Mr. Mayne, Mr. Byrnes of Wisconsin, Mr. Halpern, Mr. Wyatt, Mr. Price 
of Texas, Mr. Felly, Mr. Eshleman, Mr. Thomson of Wisconsin, Mr. Talcott, 
Mr. Hosmer, Mr. Cunningham, Mr. Kuykendall, and Mr. Derwinski) on 
February 18, 1970; 

H.R. 16039, 91st Cong., 2d sess., introduced by Mr. Hansen of Idaho (for himself, 
Mr. Meskill, Mr. Camp, Mr. Esch, Mrs. May, Mr. Blackburn, Mr. Erienborn, 
Mr. Button, Mr. Schneebeli, Mr. Gubser, Mr. Sandman, Mr. Steiger of 
Arizona, Mr. Hutchinson, Mr. Kyi, Mr. Broomfield, Mr. Findley, Mr. Bow, 
Mr. Latta, Mr. Bell of California, Mr. Watson, Mr. Pollock, Mr. Shriver, 
Mr. Kleppe, Mr. Burke of Florida, and Mr. Wydler) on February 18, 1970; 

H.R. 16046, 9l8t Cong., 2d sess., introduced by Mr. McDonald of Michigan (for 
himself, Mr. Srott, Mr. Lujan, Mr. McClory, Mr. Frey, Mr. Pettis, Mr. 
Crane, Mr. Keith, Mrs. Reid of Illinois, Mr. Wampler, Mr. Corbett, Mr' 
Beall of Maryland, Mr. McClure, Mr. Lloyd, Mr. Cederberg, Mr. Goldwater. 
Mr. King, Mr. Duncan, Mr. Denney, Mr. Teague of California, Mr. Edwards 
of Alabama, Mr. Landgrebe, Mr. Hogan, Mr. Schwengel, and Mr. Smith of 
New York) on February 18, 1970; 

H.R. 16053, 91st Cong., 2d sess., introduced by Mr. Mathias (for himself, Mr. 
Schadeberg, Mr. Devine, Mr. Hunt, Mr. Quie, Mr. Cowger, Mr. Harvey, 
Mrs. Dwyer, Mr. Frelinghuysen, Mr. Mailliard, Mr. Wold, Mr. Horton, Mr. 
Michel, Mr. Welcker, Mr. Winn, Mr. Coughlin, Mr. Langen, Mr. Stanton, 
Mr. Whalen, Mr. Railsback, Mr. Lukens, and Mr. Williams) on February 18, 
1970; 

H.R. 16110, 91st Cong., 2d sess., introduced by Mr. Brown of Ohio (for himself 
and Mr. Myers) on February 19, 1970; 

H.R. 16238, 91st Cong., 2d sess., introduced by Mr. Broyhlll of Virginia on March 
3  1970* 

H.R. 16348,'91st Cong., 2d sess., introduced by Mr. Helstoski on March 9, 1970; 
H.R. 16362, 9l8t Cong., 2d sess., introduced by Mr. Wyatt on March 9, 1970; 
H.R. 16451, 91st Cong., 2d sess., introduced by Mr. McDade on March 12, 1970; 

and 
H.R. 16866, 9l8t Cong., 2d sess., introduced by Mr. Clancy on April 9, 1970, are 
identical as follows: 
A BILL To authorizo the Council on Environmental Quality to conduct studies and mike reoomaundB- 

tlons respecting the reclamation and recycling of material Trom sMid wMltss, to extend tha provisions o f 
the Solid Waste Disposal Act, and (or other purposes 

Be it enacted by the Senate and House of Representatives of the United Stales of 
America in Congress assembled, That this Act may be cited as the "Wastes Recla- 
mation and Recycling Act of 1970". 

FINDINGS   AND   PURPOSES 

SEC. 2. (a) The Congress finds that— 
(1) increasing production, increasing population, and technological ad- 

vances in the United States have resulted in an increased volume of industrial, 
commercial, and domestic waste material which is polluting air, water, and 
land, and this pollution can be ameliorated only by greater use of reclamation 
and recycling of material from solid wastes such as metals, plastics, ceramics 
and glass, paper products, and the like; 

(2) the failure to reclaim and recycle materials from solid wastes for further 
economic uses contributes to wasteful depletion of primary natural resources; 

(3) such damage to the environment and wasteful depletion of natural 
resources is due to tho fact that llx? recl;imatioii of materials from wastes 
is not competitive with the use of primary resources as a cost factor in the 
production of goods; and 

(4) particularly serious in this continuing and worsening situation is the 
fact that the demand for motor vehicle scrap metal is not sufficient to enable 
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scrap processors to pay enough to final users and wreckers for discarded 
motor vehicle hulks to induce them to bring the discarded hulks to scrap 
processors for processing into scrap metal for reuse, 

(b) Accordingly, the purposes of this Act are: 
(1) to provide for investigations, studies, surveys, and research into 

development of methods of encouraging greater use of reclamation and re- 
cycling of materials from solid wastes; and 

(2) to give special consideration to the problem of motor vehicle hulks, 
including studies and recommended action for encouraging greater reclama- 
tion and recycling of these hulks. 

STUDT  OP  INCENTIVES  TO   REUSE   OF  UATERIAL8  FROM  SOLID  WASTES 

SEC. 3. (a) The Council of Environmental Quality shall coordinate Federal 
activities with respect to, and take other appropriate action designed to provide 
maximum Federal efforts in and attention to, development of programs for 
encouraging greater use of reclamation and recycling of materials from solid 
wastes through incentive and regulatory measures. 

(b) The Council on Environmental Quality, in compliance with ita mandate 
to enhance the quality of renewable resources and approach the maximum 
attainable reclamation or recycling of depletable resources, shall— 

(1) conduct a study of the relative eflfectiveness of various types of in- 
centives, including financial or tax incentives, and regulatory measures to 
accelerate the reclamation or recycling of materials from solid wastes which 
are not presently in competition with primary resources in the productive 
process, with special emphasis on refuse of motor vehicle hulks; and 

(2) report annually to the President, and at such other times as may be 
appropriate, the results of its research, studies, and surveys, with recom- 
mendations for legislative proposals or executive action, through incentives 
or regulatory mea.sures, to encourage greater reclamation and recycling of 
materials from solid wastes. 

(c) The Council may appoint, as necessary, advisory committees composed of 
persons expert in the technological aspects of reclaiming and recycling of materiils 
from any category of solid wastes to advise in developing or evaluating propo-ils 
with respect to the efficient and economic reclamation and reuse of such materials. 
Members of anv such advisory committee, who are not in the regular full-time 
employ of the United States, while attending meetings of the committee or other- 
wise serving on business of the committee, shall be entitled to receive compensation 
at rates fixed by the Secretary, but not exceeding the maximum rate specified at 
the time of such service, for grade GS-18 in section 5.332 of title V, United States 
Code, including traveltime, and while away from their homes or regular places of 
business they may also be allowed travel expenses, inckiding per diem in lieu of 
subsistence, as authorized by law (5 U.S.C. 5703 (b)) for person in the Government 
service employed intermittently. 

(d) The Council is also authorized to hold public hearings on proposals being 
considered to assist it in assessing the feasibility and effectiveness of the propolals. 

EXTENSION OF DURATION OF SCUD WASTE DISPOSAL .\CT 

SEC. 4. (a) Subsection (a) of section 210 of the Solid Waste Disposal Act (42 
U.S.C. 3259(a)) is amended by striking out "and" before "not to exceed $19,7.50,- 
000", and by inserting before the period at the end thereof ", and such sums as 
may be necessary for each of the next three fiscal years". 

(b) Subsection (b) of such section is amended by striking out "and" before 
"not to exceed .$12,250,000", and by inserting before the period at the end thereof 
", and such sums as may be necessary for each of the next three fiscal years". 

(The following bills are related to H.R. 15847: H.R. 642 (Mr. 
Ryan); H.R. 1203 (Mr. Long of Maryland); H.R. 10916 (Mr. Tier- 
nan) ; H.R. 11833 (Mr. Rogers of Florida); H.R. 12456 (Mr. Dingell); 
H.R. 14495 (Mr. Dingell); and H.R. 16372 (Mr. Gorman)). 
H.R. 15848, 9l8t Cong., 2d sess., introduced by Mr. Staggers (for himself and Mr. 

Springer) on February 10, 1970; 
H.R. 15871, 91st Cong., 2d sess., introduced by Mr. Bennett on February 16,1970; 
H.R. 15986, 91st Cong., 2d sess., introduced by Mr. Brotzman on February 18, 

1970; 
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H.R. 16026. 9l8t Cong., 2d sess.. introduced by Mr. Collier (for himself, Mr. 
Bray, Mr. Quillen, Mr. McKneally, Mr. Zwach, Mr. Conable, Mr. Conte, 
Mr. Brotzman, Mr. Wylie, Mr. Chamberlain, Mr. Hastings, Mr. Carter, 
Mr. Widnall, Mr. Burton of Utah, Mr. Wiggins, Mr. MacGregor, Mr. Berry, 
Mr. Fish, Mr. Robison, Mr. Adair, Mr. Betts, Mr. Blester, Mr. Mosher, Mr. 
Stafford, and Mr. Minshall) on February 18, 1970; 

H.R. 16033, 91st Cong., 2d sess., introduced by Mr. Gerald R. Ford (for himself, 
Mr. Arends, Mr. Anderson of Illinois, Mr. Poff, Mr. Taft, Mr. Bob Wilson, 
Mr. Smith of California, Mr. Rhodes, Mr. Morton, Mr. McCulloch, Mr. 
Mayne, Mr. Byrnes of Wisconsin, Mr. Halpern, Mr. Wyatt, Mr. Price of 
Texas, Mr. Felly, Mr. Eshleman, Mr. Thomson of Wisconsin, Mr. Talcott. 
Mr. Hosmer, Mr. Cunningham, Mr. Kuykendall, and Mr. Derwinski) on 
February 18, 1970; 

H.R. 16040, 91st Cong., 2d sess., introduced by Mr. Hansen of Idaho (for himself, 
Mr. Meskill, Mr. Camp, Mr. Esch, Mrs. May, Mr. Blackburn, Mr. Erienborn, 
Mr. Button, Mr. Schneebeli, Mr. Gubser, Mr. Sandman, Mr. Stciger of 
Arizona, Mr. Hutchinson, Mr. Kyi, Mr. Broom field, Mr. Findley, Mr. Bow, 
Mr. Latta, Mr. Bell of California, Mr. Watson, Mr. Pollock, Mr. Shriver, 
Mr. Kleppe, Mr. Burke of Florida, and Mr. Wydler) on February 18, 1970; 

H.R. 16047, 91st Cong., 2d sess., introduced by Mr. McDonald of Michigan (for 
himself. Mr. Scott, Mr. Lujan, Mr. McClory, Mr. Frey, Mr. Pettis, Mr. 
Crane. Mr. Keith, Mrs. Reid of Blinois, Mr. Wampler, Mr. Corbett, Mr. 
Beall of Maryland, Mr. McClure, Mr. Lloyd, Mr. Cederberg, Mr. Goldwater, 
Mr. King, Mr. Duncan, Mr. Denney, Mr. Teague of California, Mr. Edwards 
of Alabama, Mr. Landgrebe, Mr. Hogan, Mr. Schwengel, and Mr. Smith 
of New York) on February 18, 1970; 

H.R. 16054, 91st Cong., 2d sess., introduced by Mr. Mathias (for himself, Mr. 
Schadeberg, Mr. Devine, Mr. Hunt, Mr. Quie, Mr. Cowger, Mr. Harrey, 
Mrs. Dwyer. Mr. Frelinghuysen, Mr. Mailliard, Mr. Wold, Mr. Horton, 
Mr. Michel, Mr. Weicker, Mr. Winn, Mr. Coughlin, Mr. Langen, Mr. 
Stanton, Mr. Whalen, Mr. Railsback, Mr. Lukens, and Mr. Williams) on 
February 18, 1970; 

H.R. 16059, 91st Cong., 2d sess., introduced by Mr. Riegle (for himself. Mr. 
McCloskey, Mr. Vander Jagt, Mr. Sebelius, Mr. Goodling, Mr. Miller of 
Ohio, Mr. Steiger of Wisconsin, Mr. Don H. Clausen, and Mr. Pirnie) on 
February 18, 1970; 

H.R. 16111. 91st Cong., 2d sess., introduced by Mr. Brown of Ohio (for himself 
and Mr. Myers) on February 19, 1970; 

H.R. 16239, 91st Cong., 2d sess., introduced by Mr. Broyhill of Virginia on 
March 3, 1970; 

H.R. 16347, 91st Cong., 2d sess., introduced by Mr. Helstoski on March 9, 1970; 
H.R. 16452, 91st Cong., 2d sess., introduced by Mr. McDade on March 12, 1970; 
H.R. 16865, 91sl Cong., 2d sess., introduced by Mr. Clancy on April 9, 1970; 
H.R. 16946, 91st Cong., 2d sess., introduced by Mr. Murphy of New York on 

April 13, 1970; and 
S. 3072, 9Ist Cong., 2d sess., referred to the Committee on Interstate and Foreign 

Commerce on March 31, 1970, 
are identical as follows: 
A BILL To aincnrt the Clean Air Act so as to extend its duration, provide for national standards of 

amhicnt air quality, expedite enforcement of air pollution control standards, authorize regulation of 
fuels and fuel additives, provide for improved controls over njotor vehicle emissions, establish standards 
applicalilo to dangerous emissions from stationary sources, and for other purposes 

Be it enacted by the Senate and House of Representatives of the United Stales of 
America in Congress assembled, That this Act may be cited as the "Clean Air 
Act Amcndiiictit.s of 1970". 

EXTENSION   OP DURATION 

SEC. 2. (a) The first .sentence of section 104(c) of the Clean Air Act (42 U.S.C. 
1857h-l(c)) is amended by striking out "and" before "for the fiscal year ending 
June 30, 1970," and by in.serting before the period at the end thereof ", and such 
sums as may be necessary for the fiscal year ending June 30, 1971, and for each 
of the next two fiscal years". 

(b) Section 309 of the Clean Air Act (42 U.S.C. 18571) is amended by striking 
out "and", and inserting before the period at the end thereof ", and suoh sums as 
may be neces.sary for tiie fiscal year ending June 30, 1971, and for each of the 
next two fiscal years". 
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TESTINO OF MOTOR VEHICLES AND ENGINES 

SEC. 3. (a) Subsection (a) of section 206 of svich Act (42 U.S.C. 1857f-5) is 
amended by striliing out in the first sentence thereof "Upon application of the 
manufacturer, the" and inserting in lieu thereof "The"; by striliing out "such 
manufacturer" and inserting in lieu thereof "the manufacturer"; and by inserting 
aft-er "not less than one year" in the second sentence thereof "(except as provided 
under subsection (c))". 

(b) Subsection (b) of such section is amended by inserting before the period at 
the end of the sentence ", except as provided in subsection (c)". 

(c) Such section 206 is further amended by adding after subsection (b) the 
following new subsections: 

"(c) (1) In order to determine whether new motor vehicles or new motor vehicle 
engines being manufactured by a manufacturer are in fact constructed in all 
material respects substantially the same as the test vehicle or engine, the Secretary 
is authorized to test such vehicles or engines. Such tests may be conducted by 
the Secretary directly or, in accordance with conditions specified by the Secretary, 
by the manufacturer. 

"(2) If, based on siich tests conducted on a representative .sample of such vehicles 
or engines, the Secretary determines that such vehicles or engines do not conform 
with the regulations in effect on the date the certificate of conformity was issued, 
he may revoke such certificate and so notify the manufacturer. Such revocation 
shall apply in the case of any new motor vehicles or new motor vehicle engines 
manufactured after the date of such notification and until such time as the 
Secretary finds that vehicles and engines being manufactured by the manufacturer 
do conform to such regulations. 

"(d) For purposes of enforcement of this section, officers or employees duly 
designated by the Secretary, upon presenting appropriate credentials and a 
written notice to the manufacturer, are authorized (A) to enter, at reasonable 
times, any factory, or other business or e.stablishment, for the purpose of con- 
ducting tests of vehicles or engines coming off the production line, or (B) to 
inspect, at reasonable times, records, files, papers, processes, controls, and facilities 
used by such manufacturer in conducting tests under regulations of the Secretary. 
A separate notice shall be given for each such inspection, but a notice shall not be 
required for each entry made during the period covered by the inspection. Each 
such inspection shall be commenced and completed with reasonable promptness." 

(d) The heading of such section 206 is amended to read: 

"OOMPLTAWCE   TESTING   AND   CEKTIFICATION". 

(e) Paragraph (1) of subsection (a) of section 203 of such Act (42 U.S.C. 
18.57f-2) is amended by striking out "it is in conformity with" and inserting in 
lieu thereof "such manufacture is covered by a certificate of conformity Lssued 
(and in effect) under". 

(f) The amendments made by this section shall apply in the case of motor 
vehicles and motor vehicle engines manufactured after the month in which this 
Act is enacted. 

IMP0RT.4.T10N   OF   VEHICLES   AND   ENGINES 

SEC. 4. (a) Paragraph (1) of subsestion (a) of section 203 of such Act (42 U.S.C. 
1857f-2) is amended bv inserting "(in the case of any person, except as provided 
by regulation of the Secretary)," after "commerce, or"; and by striking out 
"United States for sale or resale" and inserting in lieu thereof "United States". 

(b) The first sentence of paragraph (2) of subsection (b) of such sestion is 
amended by striking out "by a manufacturer" and inserting in lieu thereof "or 
imported bv anv person". 

(c) Paragraph (3) of section 212 of such Act (42 U.S.C. 1857f-7) is amended 
by striking out "The" and inserting in lieu thereof "Except with respect to 
vehicles or engines imported or offered for importation, the"; and by adding 
before the period at the end thereof "; and with respect to imported vehicles or 
engines, such terms mean a motor vehicle and engine, respectively, manufactured 
after the effective date of the regulations issued under section 202". 

(d) The amendments made by this section shall apply in the case of motor 
vehicles and motor vehicle engines imported into the United States on or after 
the sixtieth day following the date of enactment of this Act. 



176 

REGISTBATION   AND   REGULATION   OP   FUELS   AND   FUEL   ADDITIVES 

SEC. 5. (a) Subsection (a) of section 210 of such Act (42 U.S.C. 1857f-6c) is 
amended to read as follows: 

"(a) Tlie Secretary may by regulation designate any fuel (which, for purposes 
of this section, means only fuel intended for use in the transportation of any 
person or thing) or fuel additive, and after such date or dates as may be prescribed 
by him, no manufacturer or processor of any such fuel and fuel additive may sell 
or deliver it unless the manufacturer of such fuel or fuel additive has provided 
the Secretary with the information required under subsection (o) of this section 
and unless such fuel or fuel additive has been registered with the Secretary in 
accordance w^ith subsection (c) of this section." 

(b) Section 210 of such Act is amended by redesignating subsections (b), (c), 
(d), and (e) as subsections (c), (d), (e), and (f)i respectively, and by adding after 
subsection (a) the following new subsection: 

"(b) The Secretary may, on the basis of information obtained under subsec- 
tion (c) of this section or any other information available to him, establish stand- 
ards respecting the composition or the chemical or physical properties of any fuel 
or fuel additive to assure that such fuel or fuel additive will not cause or con- 
tribute to emissions which would endanger the public health or welfare, or impair 
the performance of any emission control device or system which is in general use 
or likely to be in general use (on any motor vehicle or motor vehicle engine subject 
tO'thls title) for the purpose of preventing or controlling motor vehicle emissions 
from such vehicle or engine. For the purpose of carrying out such standards the 
Secretary may prescribe regulations— 

"(A) prohibiting the manufacture for sale, the sale, the ofifering for sale, or 
the delivery of any fuel or fuel additive; or 

"(B) limiting the composition or chemical or physical properties, or 
imposing any conditions applicable to the use of, such fuel or fuel additive 
(including the maximum quantity of any fuel component or fuel additive 
that may be used or the manner of such use). 

'"<:) The subsection of section 210 herein redesignated as subsection (c) is 
anirnded by striking our "For purposes of this section, the Secretary shall" and 
inserting in lieu thereof "For the purpose of estabUshing standards under sub- 
section Tb), the Secretary may require the manufacturer of any fuel or fuel addi- 
tive to furnish such information as is reasonable and necessary' to determine the 
emissions resulting from the use of the fuel or fuel additive or the eflfect of such 
use on the performance of any emission control device or system which is in 
general use or likely to be in general use (on any motor vehicle or motor vehicle 
engine subject to this Act) for the purpose of preventing or controlling motor 
vehicle emissions from such vehicle or engine. If the information so submitted 
establishes that toxic emissions or emissions of unknown or uncertain toxicity 
result from the use of the fuel or fuel additive, the Secretary may require the 
submission within a reasonable time of such scientific data as the Secretary may 
reasonably prescribe to enable him to determine the extent to which such emis- 
sions will adversely affect the puVilic health or welfare. To the extent reasonably 
consistent with the purposes of this section, such requirements for submission of 
information with resjject to any fuel additive shall not be imposed on the manu- 
facturer of any such additive intended solely for use in a fuel only by the manu- 
facturer thereof. Among other types of information, the Secretary shall"; by 
inserting in clause (2) "the description of any analytical technique that can be 
used to detect and measure such additive in fuel," after "above"; by striking out 
in such claiise "to the extent such information is available or becomes available,"; 
by striking out "clauses (1) and (2)" in the second sentence and inserting in lieu 
thereof "the provisions of this subsection"; and by striking out "such fviel addi- 
tive" in such sentence and inserting in lieu thereof "such fuel or fuel additive". 

(d) The subsection of section 210 herein redesignated as subsection (d) is 
amendrd bv inserting between the first and second sentences the following new 
sentence: ''The Secretary may disseminate any information obtained from re- 
ports or otherwise, which is not covered by section 1905 of title 18 of the United 
States Code and which will contribute to scientific or public understanding of 
the relationship between the chemical or physical properties of fuels or fuel 
additives and their contribution to the problem of air pollution." The first sentence 
of such subsection Ls amended by striking out "subsection (b)" and inserting in 
lieu thereof "subsection (c)". 
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(e) The subsection of section 210 herein redesignated as subsection (e) is 
amended (1) by adding "or subsection (b)" after 'Subsection (a)"; and (2) by 
strilcing out "$1,000" and inserting in lieu thereof "$10,000". 

(f) The amendment made by subsection (e) (2) of this section shall be effective 
•with respect to any fuel or fuel additive to which a regulation issued under sub- 
section (a.) of section 210 of such Act or a standard established under subsection 
(b) of such section, as amended by this Act, applies. 

NATIONAL AIR  QUALITY   STANDARDS 

SEC. 6. Section 107 of such Act (42 U.S.C. 1857c-2) is amended to read as 
follows: 

"NATIONAL AIR QUALITY STANDARDS 

"SEC. 107. (a) As soon as practicable after enactment of the Clean Air Act 
Amendments of 1970, but in no event later than the close of the sixth calendar 
month after the month in which such enactment occurs, the Secretary shall, after 
consultation with appropriate advisory committees and Federal departments and 
agencies, publish in the Federal Register proposed regulations establishing nation- 
ally applicable standards of ambient air quality for any pollutant or combination 
of pollutants which he determines endanger or may endanger the pubhc health or 
welfare, and allow a reasonable time for comment thereon by interested parties. 
After considering such comments and other relevant information, the Secretary 
shall promulgate such regulations with such modifications as he deems appropri- 
ate. He may from time to time thereafter, by regulation similarly prescribed, ex- 
tend such standards to other pollutants or otherwise revise such standards. 

"(b) As soon aa possible after establishing or revising standards under subsec- 
tion (a), the Secretary shall, after consultation with appropriate advisory com- 
mittees and Federal departments and agencies, issue to appropriate air pollution 
control agencies information on those recommended pollution control techniques 
the application of which is necessary to achieve such standards of air quality at 
the earliest practicable time. Such information shall include data relating to tech- 
nology and costs of emission control. The recommendations shall also include 
such data as are available on the latest available technology and economic feasi- 
bility of alternative methods of prevention and control of air pollution. Such 
issuance shall be announced in the Federal Register and copies shall be made 
available to the general public." 

AIB   QUALITY   STANDARDS   AND   ABATEMENT  OP  AIE   POLLUXiON 

SEC. 7. (a) Paragraphs (1), (2), and (3) of subsection (c) of section 108 of such 
Act (42 U.S.C. 1857d) are amended to read as follows: 

"(c) (1) If, after the date on which the Secretary has, pursuant to section 107, 
established standards of ambient air quality and issued recommended control 
techniques therefor— 

(A) any State or any interstate air pollution control agency, within ninety 
days after such date, files with the Secretary a letter of intent that it will 
adopt a plan (meeting the requirements of subparagraph (B)) within the time 
specified, a description of how it will proceed to develop the plan (meeting 
such requirements) for the variou.? areas within its jurisdiction, and the time 
within which the plan will be applied to each such area giving due regard, in 
setting this order of application of the plan, to the relative requirements of 
each area; and 

"(B) such State or interstate agency adopts a plan for the implementa- 
tion, maintenance, and enforcement of such standards of air quality, which 
adoption occurs within one hundred and eighty days after the filing of siich 
letter of intent and other material pursuant to subparagraph (A) and after 
public hearings held not less than thirty days following publication of a 
proposed plan for implementation, maintenance, and enforcement of such 
standards; and 

"(C) the Secretary determines that such plan— 
"(i) includes emission standards, or equivalent measures, and such 

other measures as may be necessary to assure achieving or preserving 
such standards of ambient air quaUty within a reasonable time in all 
areas within the jurisdiction of such State or interstate agency; 
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"(ii) contains adequate provisions for intergovernmental cooperation, 
including, in the case of any area covering part or all of more than one 
State and designated by the Secretary, appropriate provision for dealing 
with interstate pollution problems; 

"(ii) provides adequate means of enforcement, including authority 
comparable to that in subsection (k) of this section to prevent or deal 
with air polhition presenting an imminent and significant endanger- 
ment to the public health; and 

"(iv) provides for revision from time to time as may be necessary to 
take account of revisions of such ambient air quality standards or 
improved or more expeditious methods of achieving such standards; 

such plan (except with respect to any area for which an extension is granted 
pursuant to the last two sentences of this paragraph) shall be approved by the 
Secretary. Any revisions of such a plan which are similarly adopted and otherwise 
meet the requirements of the preceding sentence shall also be approved by the 
Secretary. For good cause shown, the Secretary may extend, for such period as he 
finds necessary and appropriate, the one hundred and eighty day period referred 
to in subparagraph (B) with respect to any area or areas under the jurisdiction of 
the State or interstate agency. No such extension may exceed ninety days unless 
the request therefor accompanies the material filed pursuant to subparagraph (K) 
and is in turn accompanied by satisfactory assurances that the portions of the 
plan relating to the areas most in need of air pollution abatement action will re- 
ceive priority in the development and submission of the plan. 

"(2) If a .State or interstate agency does not file a letter of intent and the other 
material described in paragraph (1) or adopt a plan in accordance with paragraph 
(1) with respect to any State or portion thereof, the Secretary shall prepare 
regulations establishing sucli a plan for such State or portion. Prior to promulgating 
such regulations, the Secretary shall call a public hearing for the purpose of receiv- 
ing testimony from State and local pollution control agencies and other interested 
parties affected by the regulations, to be held in or near one or more of the places 
where the plan will be applicable. .4t least thirty days prior to the date of such 
hearing, notice thereof shall be published in the Federal Register. If, prior to the 
date the Secretary publishes such regulations, the State or interstate agency has 
not adopted such a plan, the Secretary shall promulgate such regulations. 

(b) Paragraph (4) of such subsection (c) is amended to read as follows: 
"(4) (A) Whenever, on the basis of surveys, studies, or reports the Secretary 

find.s that the ambient air quality in any State or the area under the jurisdiction of 
any interstate air pollution control agency fails to meet the air quality standards 
established pursuant to section 107, and he determines, on the basis of facts thus 
ascertained, that such failure results from the failure of a State or interstate agency 
to carry out its plan (or the plan provided for it by the Secretary) under section 
108(c), the Secretary shall notify the State or the interstate agency, and the 
persons contributing to the lowering of the air quality or to the alleged violations, 
of such findings. 

"(B) If such State or interstate agency has not taken appropriate remedial 
action within nitiety days of such notification, the Secretary may request the 
Attjorney General to bring suit on behalf of the United States in the appropriate 
United States district court to enjoin violation of applicable standards or regula- 
tions by any person within that State or the area under the jurisdiction of any 
interstate air pollution control agency." 

(c) (1) Paragraph (1) of subsection (d) of such section is amended by striking 
out subparagraphs (A), (B), (C), and bv striking out "(D)" and inserting in lieu 
thereof "(d) (1)". 

(2) The second sentence of paragraph (1) of subsection (f) of such section ia 
amended by striking out "and eacti State claiming to be adversely affected by 
such pollution". 

(3) The first sentence of (paragraph (2) of such subsection is amended by striking 
out "pollution referred to in subsection (a)" and inserting in lieu thereof "any 
pollution". 

(d) Subsection (g) of such section is amended to read as follows: 
"(g) If action reasonably calculated to secure abatement of the pollution within 

the time specified in the notice following thr- public hearing is not taken, the 
Secretary may request the Attorney General to bring a suit on behalf of the 
United States in the appropriate United States district court to secure abate- 
ment of the pollution." 
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(e) The first sentence of subsection (j) (1) of such section is amended by striking 
out "based on existing data," and inserting before the period at the end thereof 
" or any other information which may reasonably be required to assist the'Secre- 
tary in evaluating the emission of pollutants caused by such person". 

(f) Section 108 of such Act is further amended by striking out subsection (b). 
(g) The amendments made by subsections (a), (b), and (c) of this section shall 

become eflfoctive on the date on which the Secretary of Health, Education, and 
Welfare prescribes regulations pursuant to section 107 of the Clean Air Act as 
amended by this Act. The amendments made by subsections (d) and (f) of this 
section shall also be effective on such date, except that they shall not apply with 
respect to any proceeding begun under subsection (d) of section 198 of the Clean 
Air Act prior to such date on which such regulations are prescribed. 

SEC. 8. Title I of the Clean Air Act is amended by adding after section 111 the 
following new sections: 

"STATIONABT SOURCE EMISSION STANDARDS 

"SEC. 112. (a) The Secretary shall from time to time by regulation, giving 
appropriate consideration to technological feasibility, establish standards with 
respect to emissions from classes or types of stationary sources which (1) con- 
tribute substantially to endangerment of the public health or welfare, and (2) 
can be prevented or substantially reduced. Such standards may be established 
only after reasonable notice and opportunity for interested parties to present 
their views at a public hearing. Any regulations hereunder, and amendments 
thereof, shall become effective on a date specified therein, which date shall be 
determined by the Secretary after consideration of the period reasonably necessary 
for compliance. The Secretary may exempt any industry or establishment, or 
any class thereof, from this section, upon such terms and conditions as he may 
find necessary to protect the public health or welfare, for the puri)ose of research, 
investigations, studies, demonstrations, or training, or for reasons of national 
security. 

"(.b)  Such  regulations  shall  provide  that— 
"(1) if such emissions are extremely hazardous to health, 

"(A) no new source of such emissions shall be constructed or operated, 
except where (and subject to such conditions as he deems necessarj- and 
appropriate) the Secretary makes a specific exemption with respect 
to  such  construction  or  operation; 

"(B) any existing source of such emissions shall install and maintain 
any control measures necessary and appropriate to meet the standards 
prescribed under this .section; 

"(2) in other cases to which subsection (a) applies, any new source of .such 
emissions shall be designed and equipped to prevent and control such emis- 
sions  to  the  fullest extent compatible  with the available technology  as 
determined by the Secretary. 

"(c)(1) If, within such period as may be prescribed by the Secretary, any State 
or interstate air pollution control agency, adopts a plan for enforcement" of the 
standards promulgated by the Secretary under this section, such plan shall, if 
the Secretary determines it provides adequately for the enforcement of such 
standards, be applicaVjle within such State or other area. 

"(2) If a State does not adopt a plan in accordance with paragraph (1) of this 
subsection, the Secretary shall, after reasonable notice and a conference of repre- 
sentatives of appropriate Federal dej^artraents and agencies and State agencies, 
prepare regulations establishing a plan for such State which shall meet the criteria 
for enforcement plans required under section 108. If, prior to the date the Secre- 
tary publishes such regulations the State has not adopted such plan, the Secretary 
shall promulgate such regulations. 

"(d) If at any time the Secretary determines that emissions from any stationary 
sources are in excess of the standards established by him pursuant to this section 
and that this results from the failure of a State or interstate agency to carry out 
its State plan adopted as provided in paragraph (1) or established as provided in 
paragraph (2) of subsection (c) he shall notify the affected State or the interstate 
agency, the person contributing to the pollution, and other interested parties and 
specify a time within which such failure must cease. If such failure does not cease 
within such time, the Secretary may request the Attorney General to bring suit 
on behalf of the United States in the appropriate United States district court to 
secure abatement of the pollution. 



180 

"(e) Prior to establishing standards under subsection (a), the Secretary shall 
consult with appropriate Federal departments and agencies having responsi- 
bilities related to any stationery sources to which such standards will be 
applicable." 

"PEDEBAL   ENFORCEMENT 

"SEC. 113. (a) If the Secretary, after reasonable notice and opportunity for a 
hearing, determines (1)(A) that the ambient air quality of any area fails to meet 
the air quality standards established pursuant to section 107, or (B) that any per- 
son is violating any standards established pursuant to section 112, and (2) that 
such failure or violation results from the failure of a State or interstate agency to 
carry out its plan meeting the requirements of section 108 or 112, as the case may 
be, or the plan of the Secretary established thereunder, he shall so notify the State 
or interstate agency and the persons contributing to the lowering of the air quality 
or to the violation of such standards, and shall specify the remedial action to be 
taken and the time, not less than sixty days, within which such persons must 
take such action. 

"(b) If such action is not taken within such time, the Secretary may request 
the Attorney General to bring a suit on behalf of the United States in the appro- 
priate United States district court to enjoin continued failure to take the necessary 
remedial action. In any such suit, the court shall receive into evidence a transcript 
of the hearing held by the Secretary and a copy of the findings prepared by the 
Secretary as a result thereof. The court may also receive such additional evidence 
as it deems necessary. The court, giving due consideration to the practicability 
and to the physical feasibility of taking the necessary remedial action, shall have 
jurisdiction to enter such judgment and orders enforcing such judgment as the 
public interest and the equities of the case may require. The court may also assess 
a penalty of up to $10,000 for each day after the end c>f the period specified by the 
Secretary pursuant to subsection (a) for the taking of the necessary remedial 
action except that, in determining the amount of such penalty, the court shall 
take into account the efforts of the defendant to abate the pollution involved." 

CONFORMING   AMENDMENTS 

SEC. 9. Section 106 of such Act (42 U.S.C. 1857c-l) is hereby repealed. 

EFFECTIVENESS   OF   NEW  PROVISIONS 

SEC. 10. Section 108(c) of the Clean Air Act as in effect prior to enactment of 
this Act and ambient air quality standards and implementation and enforcement 
plans promulgated or approved, prior to enactment of this Act, under such section 
shall not be considered invalid by reason of such enactment until (1) the Secretary 
of Health, Education, and Welfare establishes ambient air quality standards pur- 
suant to such section as amended by this Act; and (2) either the State adopts an 
implementation and enforcement plan which is approved by the Secretary 
pursuant to such section as so amended or the Secretary provides such a plan 
pursuant thereto. 

(The following bills are related to H.R. 15847: H.R. 640 (Mr. Ryan); 
H.R. 13225 (Mr. Farbstein); H.R. 14484 (Mr. Mikva); H.R. 14534 
Mr. Foley (for himself, Mr. McCloskey, Mr. Anderson of California, 
Mr. Barrett, Mr. Gonte, Mr. Conyers, Mr. Dellenback, Mr. Fre- 
linghuysen, Mr. Green of Pennsylvania, Mr. Harrington, Mrs. 
Heckler of Massachusetts, Mr. Karth, Mr. Matsunaga, Mr. Meeds, 
Mr. Morse, Mr. Ottinger, Mr. Podell, Mr. Rees, Mr. Reid of New 
York, Mr. St Germain, Mr. Savior, Mr. Waldie, and Mr. White); 
H.R. 14535 Mr. foley (for himself, Mr. McCloskey Mr. Adams, Mr. 
Bell of California, Mr. McCarthy, Mr. Burton of California, Mr. 
Gorman, Mr. Daddario, Mr. Edwards of California, Mr. Jarbstein, 
Mr. Gude, Mr. Hechler of West Virginia, Mr. Hosmer, Mr. Koch, 
Mr, Lovvenstein, Mr. Mikva, Mrs. Mink, Mr. Moss, Mr. Pollock, Mr. 
Ryan, Mr. Scheuer, Mr. Symington, Mr. Tumiey, Mr. Udall, and 
Mr. Yates)); 
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(H.R. 14577 (Mr. Brown of California); H.R. 14578 (Mr. Brown 
of California); H.R. 14579 (Mr. Brown of California); H.R. 14761 
(Mr. Foley (for himself, Mr. McCloskey, Mr. Pettis, Mr. Coughlin, 
Mr. Pelly, Mr. Weicker, and Mr. Tiernan)); H.R. 14867 (Mr. Mikva 
(for himself, Mr. Anderson of California, Mr. Annunzio, Mr. Bingham, 
Mr. Brown of California, Mr. Byrne of Pennsylvania, Mr. Conyers, 
Mr. Farbstein, Mr. Halpern, Mr. Koch, Mr. Lowenstein, Mr. Mac- 
donald of Massachusetts, Mr. Matsunaga, Mrs. Mink, Mr. Pike, Mr. 
Podell, Mr. Rees, Mr. Scheuer, Mr. Symington, and Mr. Wright)); 

(H.R. 15009 (Mr. Mikva (for himself and Mr. Morse)); H.R. 15070 
(Mr. Mikva (for himself and Mr. Eckhardt)); H.R. 15230 (Mr. 
Tiernan (for himself, Mr. Caffery, Mr. Hammerschmidt, Mr. Passman, 
Mr. Pryor of Arkansas, Mr. St Germain, and Mr. Waggonner)); 
H.R. 15335 (Mr. Boggs); H.R. 15393 (Mr. Tiernan (for himself and 
Mr. Edwards of Lomsiana)); H.R. 15577 (Mr. Dingell); H.R. 15613 
(Mr. Brown of California); H.R. 15749 (Mr. Hanna); H.R. 15753 
(Mr. Koch); 

(H.R. 15807 (Mr. Addabbo); H.R. 16012 (Mr. Mikva); H.R. 16013 
(Mr. Mikva); H.R. 16088 (Mr. St Germain); HR. 16135 (Mr. Gib- 
bons); H.R. 16136 (Mr. Gibbons); H.R. 16371 (Mr. Corman); H.R. 
16489 (Mr. Yates); H.R. 16713 (Mr. Yates (for himself, Mr. Anderson 
of California, Mr. Brademas, Mr. Brown of California, Mr. Button, 
Mr. Conyers, Mr. Daddario, Mr. Dellenback, Mr. Farbstein, Mr. 
Hansen of Idaho, Mr. Helstoski, Mr. Karth, Mr. Lukens, Mr. Mikva, 
Mrs. Mink, Mr. Ottinger, Mr. Rees, Mr. Scheuer, and Mr. Syming- 
ton)); and H.R. 16913 (Mr. Yates (for himself, Mr. Hungate, Mr. 
McKneally, and Mr. Pollock)).) 

EXECUTIVE OFFICE OF THE PRESIDENT, 
BUREAU OF THE BUDGKT, 

Waahinglon, D.C., April 17, 1970. 
HON. HARLET O. STAOOERS, 
Chairman, Commitlee on Interstate and Foreign Commerce, 
House of Representatives, Washington, D.C. 
IVi DEAR MR. CHAIRMAN: This is in reply to your letter of February 13, 1970, in 
which you requested a report on H.R. 15847, the "Wastes Reclamation and Re- 
cycling Act of 1970." 

H.R. 15847 carries out the President's recommendations with respect to prob- 
lems of solid waste disposal that were set forth in his Message on Environmental 
Quality of February 10, 1970. Accordingly, we urge the early and favorable consid- 
eration by the Congress of H.R. 15847, enactment of which would be in accord 
with the program of the President. 

Sincerely, 
WILFRED H. ROMMEL, 

Assistant Director jor Legislative Reference. 

EXECUTIVE OFFICE OF THE PRESIDENT, 
BUREAU OF THE BUDGET, 

Washington, B.C., April 13, 1970. 
Hon. HARLEY O. STAGGERS, 
Chairman, Committee on Interstate and Foreign Commerce, 
House of Representatives, Washington, D.C. 

DEAR MR. CHAIRMAN: This is in reply to your letter of February 13, 1970, in 
which you requested a report on H.R. 15848, the "Clean Air Act Ameudmentsi 
of 1970." 
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This bill, transmitted to the Congress by the Department of Health, Education, 
and Welfare, would carry out the Pre^sident's legislative recommendations with 
respect to air pollution contained in his February 10, 1970 Message on Environ- 
mental QuaUty. 

The Bureau of the Budget recommends that early and favorable consideration 
be given to H.R. 15848, enactment of which would be in accord with the President's 
program. 

Sincerely, 
WILFRED H. ROMMEL, 

Aasislant Director for Legislative Referen.ce. 

EXECUTIVE OFFICE OF THE PRESIDENT, 
COUNCIL ON ENVIKONMENTAL QUALITY, 

Washington, D.C., April 9, 1970. 
Hon. HARLEY STAGGERS, 
Chairman, House Commitlee on Interstate and Foreign Commerce, 
House of Representatives, Washington, D.C. 

DEAR CHAIRMAN .STAGGERS: The staff of your Committee has indicated that 
you would be interested in having the views of the Council on H.R. 15847 the 
Administration sponsored bill entitled "Wastes Reclamation and Recvcling Act 
of 1970." 

The Council supports this legislation. In the view of the Council the coordi- 
nation of Federal activities to encourage greater reclamation and recycling of 
materials from solid wastes, related study and reports and possible use of advisory 
committees is compatible with the provisions of the National Environmental 
Pohcy Act of 1969 (P.L. 91-190). 

The Bureau of the Budget advises that the enactment of  H.R. 15S47 is in 
accord with the program of the President. 

Sincerely, 
RuBSBLL E. TRAIN, 

Chairman. 

U.S. DEPARTMENT OF THE INTERIOR, 
OFFICE OF THE SECRETARY, 

Washington, D.C, March 19, 1970. 
Hon. HARLEY O. STAGGERS, 
Chairman, Committee on Interstate and Foreign Commerce, 
House of Representatives, Washington, D.C. 

DEAR MR. CHAIRMAN: This is in response to your request for the views of this 
Department on H.R. 15847, a bill to authorize the Council on Environmental 
Quality to condiict studies and make recommendations respecting the reclamation 
and recycling of mat<!rial from solid wastes, to extend the provisions of the Solid 
Waste Disposal .\ct, and for other purposes. 

We recommend that the bill be enacted. 
The bill which would be cited as the "Waste Reclamation and Recycling Act 

of 1970" was proposed by the Administration to carry out certain of the recom- 
mendations the President made in his February 10. 1970 message on the Environment. 
The bill contains findings that increasing production, population and techno- 
logical advances have resulted in increased waste material which pollutes air, 
water and land; that this pollution can be ameliorated through reclamation and 
recycling of such material; that such reclamation and recycling will help avoid 
wastef\il depletion of resources; that these adverse effects on the environment and 
natural resources result from the fact that reclamation of waste material is not 
competitive economically with use of primary resources; and that this problem is 
particularly acute with respect to motor vehicle scrap metal because demand for 
such scrap metal is insufficient to induce reclamation and reuse. Therefore the 
purpose of the h\\\ is to provide for study and research into methods of encouraging 
increased reclamatioh and reuse of solid waste materials, with special consideration 
to the problem of motor vehicle hulks. The Council on Environmental Quality is 
directed to coordinate Federal activities with respect to development of programs 
to encourage reclamation and recycling of solid waste materials. The Council also 
is directed to conduct a study of incentives and regulatory measures to accelerate 
reclamation or recycling of solid waste materials and particularly motor vehicle 
hulka, and to report to the President the results of its research and studies, with 
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recommendations for action. The Council is authorized to appoint advisory com- 
mittees and to hold public hearings. The bill also would extend the provisions of 
the Solid Waste Disposal Act for three fiscal years with an appropriation author- 
zation of such sums as may be necessary for that period. 

As a key department in the Federal effort to protect the quality of the environ- 
ment and conserve natural resources, we have a strong and continuing interest in 
the problems of solid waste disposal and in the reclamation of waste for recycling 
back into the economy of the nation. In this regard, we have always considered 
as valuable potential resources the waste products and scrap generated by the 
minerals and metals industries and the consuming public. For many years the 
Bureau of Mines of the Department, under authority in the Bureau's Organic 
Act, has been engaged in research to develop methods to utilize waste products 
and thereby alleviate disposal problems. 

With the passage of the 1965 Solid Waste Disposal Act, the Bureau of Minos' 
responsibility for utilization or disposal of mineral wastes was greatly expanded. 
The Act gave the Secretary of the Interior certain responsibilities in the area of 
solid waste disposal. In order to carry out these responsibilities which include the 
return to the industrial base of metal scrap and mineral resources however gene- 
rated, the Bureau of Mines' research program in solid waste disposal has been 
expanded to cover the major categories of urban refuse, automotive scrap, and 
milling and industrial wastes and residues. 

The Nation's water pollution control program, administered by the Federal 
Water Pollution Control Administration of the Department is related closelj' to 
solid waste management. The major thrust of this program is prevention of water 
pollution, including that which results from solid waste. Cleaning up wastes often 
includes keeping solids out of water, but some of the alternatives for handling 
such wastes might, for example, increase air pollution. Therefore, waste disposal 
efforts, if they are to protect the quality of the total environment, must be con- 
sidered as an integrated system of water and air pollution control and solid waste 
management. 

The Bureau of the Budget has advised that there is no objection to the presen- 
tation of this report from the standpoint of the Administration's program. 

Sincerely yours, 
HoLus M. DOLE, 

Assistant Secretary of the Interior. 

U.S. DEPABTMENT OP THE INTERIOR, 
OFFICE OF THE SECRETARY, 

Washington, D.C., March 19, 1970. 
Hon. HARLEY O. STAGGERS, 
Chairman, Committee on Interstate and Foreign Commerce, 
House of Representatives, Washington, D.C. 

DEAR MR. CHAIRMAN: This is in response to your request for the views of this 
Department on H.R. 1.5848, a bill to amend the Clean Air Act so as to extend 
its duration, provide for national standards of ambient air quality, expedite 
enforcement of air pollution control standards, authorize regulation of fuels and 
fuel additives, provide for improved controls over motor vehicle emissions, 
establish standards applicable to dangerous emissions from stationary sources, 
and for other purposes. 

We recommend that the bUl be enacted. 
The bill, which was proposed by the Administration to implement certain of 

the recommendations in the President's Message on the Environment of February 
10, 1970, would extend for an additional three years (fiscal years 1971-1973) the 
provisions of the Clean Air Act providing general authorization for appropria- 
tions, as well as the provision for a special appropriation authorization for re- 
search related to fuels and vehicles. In addition, the bill would provide for national 
standards of ambient air quality, expedite enforcement of air pollution control 
standards, authorize regulation of fuels and fuel additives, provide for improved 
controls over motor vehicle emissions and establish standards applicable to 
dangerous emissions from stationary sources. 

As a principal Department in the Federal effort to protect the environment 
and prevent pollution, we are very interested in the air pollution program, its 
progress and the interfaces between it and the water pollution and mines and 
minerals research programs we conduct. 

48-938—70—pt. 1 18 
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Because of recognized expertise in fuels combustion as related to the abatement 
of air pollution, the Bureau of Mines of the Department is engaged in a com- 
prehensive research program on vehicular air pollution at its Bartlesville Petroleum 
Research Center and sulfur oxides pollution at its Pittsburgh Coal Research 
Center and Morgantown Coal Research Center. In addition, both the Bureau 
of Mines and the Office of Coal Research, also of the Department, are conducting 
in-house and sponsoring industrial research on the conversion of coal to liquid 
and gaseous fuels, which is related to the abatement of air pollution in providing 
fuels that will produce lower contents of sulfur oxides when burned. 

The Bureau of the Budget has advised that there is no objection to the presenta- 
tion of this report from the standpoint of the Administration's program. 

Sincerely yours, 
HoLLis M. DOLE, 

Assistant Secretary of the Interior. 

DEPARTMENT OF JUSTICE, 
OFFICE OF THE DEPUTY ATTonNET GENERAL, 

Washington, D.C., March 30, 1970. 
Hon. HARLEY O. STAGGERS, 
Chairman, Committee on Interstate and Foreign Commerce, 
House of Representatives, Washington, B.C. 

DEAR MR. CHAIRMAN: This is in response to your request for the views of 
the Department of Justice on II.R. 15848, a bill to amend the Clean Air Act 
so as to extend its duration, provide for national standards of ambient air quality, 
expedite enforcement of air pollution control standards, authorize regulation of 
fuels and fuel additives, provide for improved controls over motor vehicle 
emissions, establish standards appUcable to dangerous emissions from stationary 
sources, and for other purposes. 

This bill was submitted to Congress by the Department of Health, Education, 
and Welfare in support of the President's Environmental Message of February 10, 
1970. Accordingly, the Department of Justice defers to that Department on the 
merits. The Department of Justice has no objection to the provisions contained 
in the legislation (p. 15, 1. 1-8; p. 15, 1. 22-p. 16, 1.2; p. 19, 1. 10-14; and p. 20, 
1. 11-p. 21, 1. 4) involving it in enforcement litigation. 

The Bureau of the Budget has advised that there is no objection to the sub- 
mission of this report from the standpoint of the Administration's program. 

Sincerely, 
RICHARD G. KLEINDIENST, 

Deputy Attorney Oerterai. 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION, 

Washington, D.C., February 18,1970. 
Hon. HARLEY O. STAGGERS, 
Chairman, Committee on Interstate and Foreign Commerce, 
House of Representatives, Washington, B.C. 

DEAR MR. CHAIRMAN: This will acknowledge your letter of February 13, 1970, 
in which you request comments from the National Aeronautics and Space Ad- 
ministration on the bill H.R. 15848 to amend the Clean Air Act so as to extend 
its duration, provide for national standards of ambient air quality, expedite en- 
forcement of air pollution control standards, authorize regulation of fuels and 
fuel additives, provide for improved controls over motor vehicle emissions, estab- 
lish standards appUcable to dangerous emissions from stationary sources, and for 
other purposes. 

A study of the biU has been initiated. A report will be sent to you as soon as 
possible. 

Sincerely yours, 
ROBERT F. ALLNUTT, 

Assistant Administrator for Legislative Affairs. 

Mr. ROGERS. These two bills were introduced at the request of 
President Nixon to carry out the administration's environmental 
control program. 
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H.R. 15848 would extend and amend the Clean Air Act in several 
respects. 

H.R. 15847 would extend the Solid Waste Disposal Act and au- 
thorizes studies with respect to the reclamation and recycUng of solid 
waste material. 

The subcommittee will conduct hearings on numerous provisions of 
these two bills at a later date, probably during the week of March 17. 

The hearings scheduled for today, and which had been scheduled 
for yesterday, were called to deal mainly with one jjarticular subject in 
mind, although the administration may give us the administration's 
position on the other bills, as I understand it. 

It was called mainly to acquaint the members of the subcommittee 
and the public with the programs formed at the present, aimed at 
reducing automobile pollution in the future. 

These programs involve very particularly the availability and utiliza- 
tion of lead free gasoline, and, of course, the engine modification that 
would be required. 

It can be said without exaggeration that these programs constitute 
one of the most important developments in the field of automotive 
pollution control. The programs involved have an intricate dove- 
tailing of activities by different industries such as automobile manu- 
facturers, petroleum companies, and additive manufacturers, as well 
as the dovetailing of the responsibility of different Federal agencies 
and State governments. 

I am happy to note for the record that while this committee is 
conducting hearings ou this important subject. Governor Reagan of 
California has called an important conference of automobile manu- 
facturers, petroleum companies and others, which was slated to begin 
at the same time these hearings were, which was yesterday, and he 
called the automobile manufacturers, petroleum companies and others, 
in order to assure development of programs and to reduce automobile 
air pollution in his State of California. 

I want to congratulate the Governor on taking the initiative and 
moving forward in this important field in his State. 

The struggle to improve our environment is not a partisan struggle, 
and it must not be permitted to become one. The problem before us 
is to bring about adequate coordination between the Congress, the 
Executive Branch, State governments, industry leaders, scientific 
experts and others concerned with these progi'ams. 

In addition, the problem is to acquaint the American people with 
the alternatives that may exist in achieving significant long-range 
improvements in our environment. 

We have some of our colleagues with us this morning to present their 
statements for the record on the legislation we have pending before us. 
Our first witness is the Honorable Harold R. CoUier of Illinois. Pro- 
ceed as you see fit, sir. 

STATEMENT OF HON. HAHOLD E. COLLIER, A REPRESENTATIVE IN 
CONGRESS FROM THE STATE OP ILLINOIS 

Mr. COLLIER. Mr. Chairman, I appreciate having this opportunity 
to appear before the Subcommittee on Public Health and Welfare in 
behalf of two bilk which I have sponsored. 
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As a former member of the Committee on Interstate and Foreign 
Commerce, I am very much aware of its tremendous responsibilities in 
the fields of transportation, communication, public health, public 
power, securities and exchanges, and the enxdronment. The subject 
that I am going to discuss this morning comes under several of these 
broad headings. Pollution involves the environment, the public health, 
and transportation, so it is indeed a broad subject. 

Both of the measures which I have introduced would, if enacted 
into law, become potent weapons in the all-out war against pollution. 
This war must be waged on several fronts, because pollution makes its 
Eresence felt everywhere—on the land, in the water, and in the air. 

large areas of our countryside are littered with trash and junk, our 
lakes and streams are contaminated with waste, and our air is polluted 
with smoke and other noxio^is fumes. 

Our increasing population, now in excess of 200,000,000 and expected 
to increase to 300,000,000 during the remaining thirty-one years of 
the present century, is only part of the problem. The scientific and 
inventive genius that has made our nation the most technologically 
advanced in the world has been accompanied by an equally unsur- 
passed prosperity that has enabled almost all of us to become con- 
sumers of the resulting products of business and industry. 

The result has been an ever-increasing volume of waste that ema- 
nates from the plants that manufacture the products, from the homes 
where many of them are used, and from the products themselves. Just 
as one example, millions of automobiles and trucks vomit their deadly 
fumes into tiie air during their 3'ears of usefulness, after which their 
hulks are scattered over the countryside, sometimes as forlorn derelicts 
and more often as part of a mountain of junked vehicles. Similar stories 
can be told about wastepaper, glass and metal containers, and garbage. 

Compounding the problem is the fact that, while much of this 
waste could be avoided by reusing the discarded materials, the expense 
of reclaiming it would more than offset the financial gains that could 
be realized. 

My first bill, H.R. 16025, the Wastes Reclamation and Recycling 
Act of 1970, would encourage the reuse of solid wastes, -with special 
attention being directed to the problem of abandoned cars and trucks. 
The Council on Environmental Quality would, among other things, 
study the comparative effectiveness of financial or tax incentives and 
regulatory measures to si)eed up the reclamation of solid wastes. 

Aly other bill, H.R. 16026, the Clean Air Act Amendments of 1970, 
would provide for the control of pollution from both motor vehicles 
and stationary sources. Under the present Act, the Secretary of 
Health, Education, and Welfare sots national standards regarding 
motor vehicle pollution control and issues certificates of conformity 
based on testing of prototype models. My bill authorizes the Depart- 
ment of Health, Education, and Welfare to cither test vehicles as 
they come off assembly lines or require manufacturers to conduct 
such tests. If the tests show that vehicles are not in compliance with 
applicable standards, the certificates would bo revoked. 

If this measure becomes law, the Secretary would issue national 
air quality standards as part of the effort to control atmospheric 
pollution from stationary sources. The states would have six months 
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to adopt implementation plans, including stationary source emission 
standards and other necessary measures, for all areas. Areas where 
air pollution is most serious would receive priority. The Department 
woidd bo empowered to establish emission standards for pollutants 
which are extremely hazardous to health, as well as for new sources 
of pollutants which contribute substantidly to endangerment of 
public health or welfare. Penalties are provided for noncompliance. 

Mr. Chairman, I hope that the Subcommittee will give careful 
consideration to these two items of legislation, as I believe their 
enactment into law is necessary if we are going to be able to combat 
pollution succossfvdly. Thank you again for your courtesy. 

Mr. ROGERS. Thank you, Mr. Collier. 
Next, also from the State of Illinois, the Honorable Edward J. 

Derwnnski. Welcome, sir. We are pleasetl to hear from you. 

STATEMENT OF HON. EDWAKD J. DERWINSKI, A REPRESENTA- 
TIVE IN CONGRESS FROM THE STATE OF ILLINOIS 

Mr. DERWINSKI. Mr. Chairman, as a co-sponsor of the Clean Air 
Act Amendments of 1970 and the Wastes Reclamation and Re-cycling 
Act of 1970, I )\m pleased to have this opportunity to express ray 
support for enactment of this most important legislation, which is 
Rart of the 37 point program submitted to the Congi'ess by President 

fixon to begin the task of cleaning up om* polluted air and water. 
The problems posed by air and water pollution and disposal of 

solid wastes have become a matter of national concern. The need for 
programs to protect the nation's human resources and the natural 
environment is urgent. 

In addition, Mr. Chairman, I have long advocated an incentive tax 
credit for industrial plants for a ])art of the cost of constructing or 
otherwise providing facilities for the control of water or air pollution. 

Motor vehicles account for a large part of the Nation's air pollution. 
It is most important that the Department of Health, Education, and 
Welfare be given the authority needed to enforce motor vehicle 
pollution standards. The Clean Air Act would accomplish this objec- 
tive by giving the Department authority to test assemoly line vehicles 
or require the manufacturer to do so. It woidd also authorize revoca- 
tion of certificates if such tests show vehicles not in comi^liance with 
applicable standards. In addition, the registration of motor vehicle 
fuels would be required with the Department setting standards on 
composition or chemical or physical properties of fuels and additives 
and issuing regulations to eiiforce the standards. The increase in 
the number of motor vehicles on ourlhighways makes it imperative 
that standards of his type be adopted.. 

In addition to motor vehicles, industries, power plants, and in- 
cinerators are another major source of air pollution. National air 
quality standards and strict enforcement regulations arc most 
essential to guarantee elimination of air pollutants, which are clear 
health hazards. 

Greater emphasis is needed on techniques for re-cycling materials 
and the development and use of packing and other materials which 
are easily disposable. Solid wastes such as metals, plastics, ceramics 
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and glass and paper products which litter the landscape can be 
eliminated by developing incentives and regulations for reducing 
the volume of waste by encouraging development of products that 
can be re-cycled or easily disposed of. The Wastes Reclamation and 
Re-cycling Act would be a major step in that direction. 

The fight against pollution will be a costly one. The extension of 
the Clean Air Act and the authorization of funds provided in H.R. 
12934 arc needed to continue programs already in motion for attack- 
ing pollution on a regional basis. 

1 believe that pollution control should have maximum priority 
among our domestic programs, and urge that the Subcommittee 
approve tliis legislation as a major step toward restoring our en- 
vironment and preserving it for future generations. 

Mr. ROGERS. Thank you, Mr. Derwinski, for a very concise 
statement. 

Mr. DERWINSKI. Thank you, Mr. Chairman. 
Mr. ROGERS. Our next witness is the Honorable Vemon W. 

Thomson of Wisconsin. Proceed as you see fit, sir. 

STATEMENT OF HON. VERNON W. THOMSON, A REPRESENTATIVE 
IN CONGRESS FROM THE STATE OF WISCONSIN 

Mr. THOMSON. Mr. Chairman, I make this statement in support of 
two bills which I take pride in having co-sponsored, H.R. 16032 and 
H.R. 16033. 

There is no need to recite the large numbers of pollution statistics 
or recount the Armaggedon promised us by environmental scientists. 
Pollution, whether it be air, water, soil or any other type, is only too 
appallingly self-eyident. We badly require immediate effective action 
to counter the growing filth and sterility of our environment. 

H,R. 16033 would be a great step toward the rejuvenation of our 
air. Since it has been estimated that 60% of air pollution is caused by 
emissions from the internal combustion engine, any legislation failing 
to place and enforce restrictions on these engines and their fuel must 
be considered partial or inadequate. Current law requires the Secretary 
of Health, Education, and Welfare to set national standards for motor 
vehicle pollution and issue certificates of confonnity based on testing 
of prototype models. Imported cars are now exeinpt from standards 
if they are "not new" or not for sale or resale. Fuel additives are 
registered, but not regulated; no provision is made for fuels per se. 

H.R. 16033 approaches the inadequacies in current law realistically. 
It would authorize the Secretary of HEW to make tests of vehicles 
coming off the assembly line or require manvifacturers to make such 
tests. Prototype vehicles, those now tested, are scarcely numerous 
enough to cause pollution and very doubtfully are typical of vehicles 
coming off the line. As a result, for the first time the actual pollution 
source would be tested and not just a model of that source. 

Equally important, the bill provides that if these tests show ve- 
hicles not in compliance with applicable standards, certificates of 
conformity are to be revoked until standards are met. Such tests 
and enforcement policies would ensure that ordinary vehicles available 
to the public are in compliance with set standards. 
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"Not new" imported cars do not cause a critical portion of the 
vehicle emission problem, nevertheless sixty days after enactment the 
bill rightfully would require imports of all types to meet regulations. 

One of the most constructive provisions of H.R. 16033 is the 
registration and regulation of fuel and fuel additives. Under the bill, 
the Secretary would be empowered to set standards on the physical 
and chemical composition or properties of fuel and fuel additives. In 
this manner such non-necessary and highly pollutant materials as 
sidfur and lead would undoubtedly be removed from fuels. Only a 
registered fuel or fuel additive could be sold or delivered. 

Air pollution from stationary sources is, after vehicles, the most 
important offender. Needless to say, State boundaries do not impede 
the interstate flow of emissions from stationary sources. As a result, 
this is a Federal problem and must be attacked by Federal regulation. 

Under H.R. 16033, the Secretary of HEW issues national air quality 
standards—States have six months to adopt implementation plans 
with priorities being given to areas where the worst problem exists. 
In areas designated as interstate by HEW, State plans must pro\nde 
for intergovernmental cooperation. If a State fails to create a plan, 
the Federal Government can issue one. 

Enforcement powers are effective yet provide the alleged polluter 
recourse. After reasonable notice and opportunity for a hearing, 
HEW can specify remedial action. If such action is not taken, the 
Attorney General may bring suit. Significantly this procedure appUes 
to interstate and intrastate cases. 

From the preceding it should be evident that H.R. 16033 firmly 
attacks the problem of aii" pollution. It is effective, reasonable, and 
enforceable. 

The second area of pollution to which I wish to address myself 
is that of solid waste disposal. Ridding ourselves of garbage and junk 
is no longer adequate. Resources are not inexhaustible and every 
attempt must be made to reuse them in some constructive manner 
after they have been once used. 

There are two aspects to this problem, technological and economic. 
H.R. 16032 focuses primarily on the economic. Under the bill, the 
Council on Environmental Quality is empowered to conduct studies 
and make recommendations for the reclamation and recycHng of 
material from solid wastes. It is empowered to conduct studies 
on the effectiveness of incentives, including tax and other financial 
incentives, and regulatory measures. Special attention ^vill be paid 
to ungainly looking and terribly wasteful use of motor vehicle hulks. 
Funds are provided for this research. 

More than technological innovation is necessary to reclaim and 
recycle solid wastes. It is also necessary to make the process eco- 
nomically feasible. If technological innovation cannot be made eco- 
nomically feasible, then economic restructuring is required. H.R. 
16032 is intended to provide the means to discover what type of 
restructuring is desirable. 

Let me take the opportunity in conclusion to encourage the sub- 
committee and the Congress to act swiftly on this legislation. Time 
is essential. 

Mr. ROGERS. Thank you, Mr. Thomson. 
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Next we sliall hear from our colleague from Tennessee, the Honor- 
able James H. Quillen. Welcome, sir. 

STATEMENT OF HON. JAMES H. aUILLEN, A REPEESENTATIVE IN 
CONGRESS FROM THE STATE OF TENNESSEE 

Mr. QUILLEN. Mr. ChauTnan, it is a pleasure for me to appear be- 
fore this liistinguished subcommittee on behalf of H.R. 16025 and H.R. 
16026. As j'ou are well aware, these two bills are included in the seven 
administration bills which I cosponsor. 

It was my j)rivilege to participate in the introduction of these bills 
which I feel will materially enhance the quality of our environment and 
hence the quality of our lives. 

Briefly, I would like to discuss H.R. 16025 and 16026. 
H.R. 16025 is concerned with the burgeoning pollution problem. 
This bill recognizes that a pollutant might reasonably be considered 

as a resource out of place; indeed, the bill states clearly that the polhi- 
tion of air, water and land can be ameliorated only by greater use of 
reclamation and recycling of material from solid wastes such as metals, 
plastics, ceramics and glass, paper products, and the like. 

Failure to rechvim and recycle materials not only causes pollution of 
all kinds but also contributes to the wasteful depletion of primary 
natural resources—squandering our heritage, so to speak. The reason 
for this failure is that we don't know how to make the reclamation of 
materials economically advantageous as compared with using up 
primary resources. The problem is especially serious in regard to scrap 
automobiles. 

H.R. 16026 zeroes in on air pollution. This bill amends the Clean 
Air Act so as to e.xtend its duration, provide for national standards 
of ambient air quality, expedite enforcement of air pollution control 
standards, authorize regulation of fuels and fuel additives, provide 
for improved controls over motor vehicle emissions, and to establish 
standards applicable to dangerous emissions from stationary sources. 

Briefly, this bill streamlines the implementation required to secure 
clean and healthful air. 

In conclusion, I want to thank this subcommittee for allowing me 
the opportunity to speak on behalf of these bills. I would recommend 
the legislation be given favorable consideration in order that they will 
soon be sent to the floor of the House for a vote. 

Mr. ROGERS. Thank you, Mr. Quillen, for a fine statement. 
Mr. QUILLEN. Thank you, Mr. Chairman. 
Mr. ROGERS. The Honorable R. Lawrence Coughlin of Pennsyl- 

vania is to be our final congressional witness this morning. Welcome, 
Mr. Coughlin, proceed as you see fit. 

STATEMENT OF HON. R. LAWRENCE COUGHLIN, A REPRESENTA- 
TIVE IN CONGRESS FROM THE STATE OF PENNSYLVANIA 

Mr. COUGHLIN. Mr. Chairman, I am pleased to offer this testimony 
about the environment crisis our Nation is facing and to underscore 
the importance of two bills which are before you to help alleviate 
this crisis. 
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The bills deal with air jiollution and the problem of solid waste 

disposal. H.R. 15848, H.R. 16054, and identical measures would 
extend the Clean Air Act, establish strict new regulations governing 
automobile emissions, and set national standards for air quality, with 
provisions for enforcement. H.R. 15847, H.R. 16053, and identical 
bills would promote new methods of solid waste disposal and extend 
the Solid Waste Disposal Act of 1965. 

The urgency of the environmental crisis cannot be overstated. 
Pollution is a monster which has been creeping up on us ever since 
the industrial revolution. It has caught up with us, and it will bring 
us down if we do not collect our \\ats and overpower it. 

Twenty years ago, air pollution meant dirty shirts and dirty 
curtains. We knew little about hydrocarbons, photochemical smog, 
sulfiu- and nitrogen oxides, and their effects on living organisms. 
People just knew that soot wasn't attractive, and that smoke was a 
nuisance and bad for tourism. Smoke control efforts were beautifica- 
tion efforts. 

Now we know that air pollution is a complex chemical problem 
that is not only ugly, but dangerous. It makes people sick, sometimes 
it kills. Emphj'seina is the fastest-growing cause of death in the 
country today, and the mortality rate for this disease is twice as high 
in the cities as in rural areas. The incidence of chronic bronchitis, 
asthma, pneumonia, the common cold, and lung cancer is higher in 
polluted areas, and the mortality rate for cancer is directly propor- 
tional to city size. 

Air pollution harms or kills vegetation, threatening food resources 
and reducing the siuilight essential for the production of oxygen in 
our atmosphere. 

Besides, air pollution is expensiA^e, costing the nation over $12 
billion ainuially in losses. Pollution abrades, corrodes, tarnishes, erodes, 
cracks, weakens, discolors, soils. It makes necessary the use of expen- 
sive pollutant-resistant building materials and machine parts instead 
of their cheaper counterjiarts which would be satisfactory in clean air. 
Maintenance, replacement, and cleamng costs are exorbitant. 

In spite of the high price we pay for air ])ollution, less than $1 billion 
per year is currently spent by both government and industry combined 
toward solution of the problem. Gentlemen, the Clean Air Act, in 
providing financial and advisory assistance to states and localities, is 
making an important contribution in the fight against air j)olIution. 
It is imperative that it be continued. 

Clearly, too, the automobile is Enemy No. 1. The Clean Air Act 
constitutes the first step toward elimination of the conventionally- 
powered motor vehicle. Key i)rovisions set stringent regulations on 
auto emissions, gasoline composition and additives, and initiate devel- 
opment of a low-pollution automobile within 5 years. It sets national 
standards for i)oUutants hazardous to health. Under a significant 
enforcement procedure, violators would be subject to court-imposed 
fines of up to $10,000 per day. 

The bills on solid waste disposal extend the Solid Waste Disposal 
Act of 1965 and authoiize the Council on Enwonmental Quality to 
conduct studies and make recommendations on reclamation and re- 
cycling of material from solid wastes. 
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Every American generates an average of 5.3 pounds of waste— 
trash, garbage, etc.,—daily. By 1980, per capita wastes may reach 
8 pounds per day. The grand total solid waste load in the United 
States, from all sources, is 3.5 billion tons. 

The legislation I hope to see adopted would extend provisions of 
the Solid Waste Disposal Act of 1965. The measure would develop 
techniques for recycling materials and produce packaging materials 
that are easily degradable. 

The first vital steps in meeting the growing problem of junk cars 
are provided for in this bill. The Council on Environmental Quality 
would be instructed to develop a bounty payment or similar system 
to insure prompt scrapping and recyclmg oi junk automobiles. The 
Council would also be empowered to work with industry to find 
better disposal methods for bottles, cans, and other potential litter. 
The bill would continue the assistance to states and localities pro- 
vided bv the 1965 Solid Waste Disposal Act. 

Finally, the Council on Environmental Quality essentially would 
be directed to study the relative effectiveness of incentives, including 
financial and tax provisions, and regulatory measures to speed up 
reclamation and recycling of materials. In this regard, the Council 
would report aimually to the President the results of its reports and 
studies, and would make recommendations for legislative and executive 
action. 

In summary, problems like those I have just described are nation- 
^vide in scope. The health and safety of all Americans is at stake. 

Mankind, and Americans in particular, have successfully subdued 
many of the destructive forces which threaten us. We have organized 
ourselves and have subdued flood, drought, erosion, disease. Neither 
the height of the mountains nor the depth of the oceans nor the vast 
reaches of space have been unconquerable. And now, this technology 
which has helped make our civilization possible must not be permitted 
to destroy us. It is our own creation and we must be master of it. 

I have faith that we as a nation wiU meet this crisis. The public 
is demanding action, and they are demanding it immediately. If we 
in the Congress do not respond, we shall have betrayed our constit- 
uents and our own good sense, and history will not judge us kindly. 

Mr. ROGERS. Thank you, Mr. Coughlin, for a fine statement. 
Mr. COUGHLIN. It has been a pleasure, Mr. Chairman. 
Mr. ROGERS. Our next witness is Mr. Charles C. Johnson, Jr., who 

is the Administrator of the Environmental Health Service, accom- 
panied by Dr. John T. Middleton, who is the Commissioner, National 
Air Pollution Control Administration. 

Mr. Johnson and Dr. Middleton, I welcome you to the committee, 
and if you have others who accompany you, I would be pleased to have 
you introduce them on the recorcl. 

The committee will now receive your statement. 
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STATEMENT OF CHAHLES C. JOHNSON, TR., ADMINISTRATOR, ENVI- 
RONMENTAL HEALTH SERVICE, DEPARTMENT OP HEALTH, 
EDUCATION, AND WELPARE; ACCOMPANIED BY DR. JOHN T. 
MIDDLETON, COMMISSIONER, NATIONAL AIR POLLUTION CON- 
TROL ADMINISTRATION, ENVIRONMENTAL HEALTH SERVICE; 
AND IRWIN L. AUERBACH, SPECIAL ASSISTANT FOR LEGISLA- 
TIVE AFFAIRS, NATIONAL AIR POLLUTION CONTROL ADMINIS- 
TRATION 

Mr. JOHNSON. Thank you, Mr. Chairman. I would like to identify 
for the record, Mr. Irwin L. Auerbach, who is the Special Assistant for 
Legislative Affairs in the National Air Pollution Control Admin- 
istration. 

Mr. ROGERS. We welcome you, Mr. Auerbach. 
Mr. JOHNSON. Mr. Chairman and members of the Subcommittee, 

I appreciate this opportunity to participate once again in your hearings 
on the Nation's efforts to deal wnth the problem of air pollution. In our 
testimony on December 8, we reported on the status of the full range 
of air pollution research and control activities which the Department 
of Health, Education, and Welfare is conducting under the existing 
provisions of the Clean Air Act. In his recent message to the Congress 
on environmental problems, the President proposed that the Act be 
modified in several respects to strengthen and speed up the Nation's 
attack on air pollution. H.R. 15848, which is before the Subcommittee, 
would implement the President's proposals. 

This morning, in accordance with your invitation, my testimony 
wiU be focused on one very important part of our activities under the 
Clean Air Act—our efforts to bring the problem of motor vehicle 
pollution under control. I also wiU touch on those provisions of H.R. 
15848 that deal with our motor vehicle pollution control activities. 

I recognize, of course, that this Subcommittee is deeply interested 
in all aspects of the Department's air pollution research and control 
activities and in all the proposed amendments to the Clean Air Act. 
As your hearings continue, we will be pleased to appear again to dis- 
cuss those items of interest to you that are not covered in today's 
testimony. 

There can be no doubt that motor vehicle pollution is a very serious 
threat to public health and weKare and to the quality of people's 
lives across this entire Nation. This has been demonstrated and 
documented a great many times. A very high priority obviously must 
be placed on finding solutions to this urgent national problem. 

It is a problem that must be attacked simultaneously from many 
directions. Attention must be given not only to the motor vehicle 
engine but also to the fuel it uses, not only to the design and construc- 
tion of motor vehicles but also to the design and location of highways, 
and not only to ways of moving motor vehicles more eflSciontly but 
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also to ways of building; a transportation system that moves people 
and goods without damaging the environment. 

Obviously, such a wide-ranging attack on the problem will require 
a concerted effort on the part of several Federal departments, and 
agencies, State and local governments, and many groups in the 
private sector, including the motor vehicle manufacturers and fuel 
producers and any other groups that have a capability of contributing 
to the development of a pollution-free transportation system. 

The Federal Government clearly must ])lay a major role in this 
effort. President Nixon has jjledged his Administration to do just that. 
In his State of the Union message, he said: "We shall intensify our 
research, set increasingly strict standards, and strengtlien our en- 
forcement procedures—and we shall do it now." 

The task of redeeming that pledge is already well underway. 
Under the current i)rovisions of the Clean Air Act, the Department 
of Health, Education, and Welfare is conducting a nalional regulatory 
program for the control of air pollution from new motor vehicles and 
is conducting and su])])orting research and development relating to 
engines, fuels, emission control devices, and other aspects of motor 
vehicle pollution control. This research and development effort 
includes projects conducted for us by other Federal departments and 
agencies and by many organizations in the private sector. 

National standards for exhaust emissions of carbon monoxide and 
hydrocarbons have been in effect for new jjassenger cars and light 
trucks since the 1968 model j'ear. These types of vehicles account for 
most of the Nation's motor vehicle pollution prt)bl{'n). Tighter stand- 
ards are now in eflfect for 1970 models, and we have set standards for 
the control of evaporative losses beginning with 1971 models. We also 
have set a limit on the densit}' of smoke that niaj^ be discharged by 
new diesel trucks and buses. 

In conjunction with tlie President's environmental message to the 
Congi-ess, Secretary Finch has announced his intention of tightening 
the carbon monoxide and hydrocarbon e.xhaust standards still further 
and of establishing standards for nitrogen oxides and particulate emis- 
sions, as well. These standards will take full advantage of emerging 
technological advances. Attached to my statement is a table which 
compares the proposed new standards to the current situation; as you 
will see, the new standards call for a very substantial reduction in 
motor vehicle emissions (see p. 196.). 

To meet our planned 1975 standards, automobile manufacturers 
have indicated that they may need to use devices called catalytic 
convertors, whose use is not practical when there are lead additives in 
gasoline. As one way of deaUng with this problem, two automobile 
compaiiias have indicated that they are i)repared to market, in the 
1971 model year, cars that can run on unleaded, lower octane fuel. 
This would permit removal of lead from gasoline without the necessity 
of making extensive changes in refining processes in order to maintain 
higli octane levels. In response, several petroleum companies have indi- 
cated that they may be able to produce lead-free gasoline as soon as 
there is a sufficient demand for it. 

Naturally, we welcome such expressions of \\illingnc.ss to take a 
constructive step toward improved control of motor polhition. Our 
principal concern at this i)oint is that the automobile and fuels indus- 
tries both seem to be waiting on each other. There appears to be a 
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need for a third party to take the initiative in working out a solution. 
Toward this end, the Department of Health, Education, and Welfare 
is discussing ways of resolving this problem with the automobile 
manufacturers and fuel producers. 

While we arc on the subject of fuel additives, I want to note that 
provisions to authorize Federal registration and regulation of fuels 
and fuel additives used in transportation ai-e included in H.K. 15848. 
There is great potential for improving the Nation's air quality through 
modification of motor vehicle fuels, particularly gasoline. Elimination 
of lead from gasoline is just one example of this approach. Through 
other changes in the use of additives and through changes in the 
chemical composition of gasoline, it is possible to make significant 
progress in reducing motor vehicle emissions. The proposed new 
authority will facilitate such progress. 

There are two other provisions of H.R. 15848 wliich relate to control 
of motor vehicle pollution. One would authorize assembly line testing 
of new motor vehicles and revocation of certificates of conformity 
when such testing shows that non-conforming vehicles are being 
produced. The other would prohibit importation of motor vehicles 
which are not equipped to comply with our national standards. Both 
of these provisions would fill significant gaps in our authority to insure 
that new automobiles will be in compliance at the tii7ie of their original 
sale. 

While the new national standards we have planned for application in 
the 1975 model year ^\^ll keep the trend of motor vehicle pollution 
mo\'ing downward for several more years, they will not do so indefi- 
nitely. If this problem is not to begin woi-sening again, there ^vill have 
to be a requirement for production of essentially pollution-free auto- 
mobiles in the 1980's. 

Whether such a goal can be attained without introducing new 
engine systems or new fuels remains an open question. Accordingly, 
it is far too soon for either government or industry to relax its research 
and development activities. As the President indicated in his en%Tron- 
mental message, the Department of Health, Education and Welfare 
will significantly incresuse its activities in this field. 

While we will continue to work on emission control techniques 
applicable to the internal combustion engine, the major thrust of our 
research and development efforts will be directed toward the develop- 
ment of alternative, low-emission engine systems. In fiscal 1971, our 
total investment in research and development on the motor vehicle 
pollution problem will be substantially increased—from about $4 
million to $12.9 milHon. Of the $12.9 miUion, some $9 million will be 
devoted to stimulating and supporting the development of low- 
emission engines. 

Now and for some years to come, we will also be trying to stimulate 
non-governmental efwrts to develop low-pollution motor veliiclcs. In 
fact, a substantial portion of the fuTids earmarked for motor vehicle 
research and development will be sot aside to implement a program 
under which promising low-pollution motor vcliicles will be purchased 
for evaluation. Vehicles which meet low-emission requirements and 
which are satisfactory in other respects Avill be subjected to extensive 
fleet testing. It is anticipated that as many as 300 to 500 of each of 
several types of low-pollution vehicles might ultimately be involved 
in the fleet testing program. 
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To the extent that this program stimulates non-governmental 
efforts, our own research and development activities could be reduced. 
But if the private sector does not show definite signs of accomplish- 
ment in the development of low-pollution vehicles, our OAvn eflForts 
will of necessity be further intensified. 

No doubt, the likelihood that the private sector will move in this 
area would be significantly increased by a Federal commitment to 
purchase low-pollution vehicles, when they are available. I am 
referring here to procurement, rather than purchases of limited 
numbers of vehicles for testing. 

Though it may be several years before low-pollution motor vehicles 
will be available for Federal procurement, a commitment to undertake 
such procurement may well serve to shorten the time. Accordingly, we 
are supporting enactment of legislation which would authorize such 
procurement and permit payment of a premium price for low-pollution 
vehicles. 

That completes my report on the status of our work in the area of 
motor vehicle pollution control. As you undoubtedly have noted, we 
have taken several significant steps since my appearance before this 
subcommittee 3 months ago. New and more stringent emission stand- 
ards have been proposed. The budget for motor vehicle research and 
development has been increased substantially. A program intended to 
stimulate private sector efforts to develop low-pollution vehicles has 
been formulatetl. 

I am pleased to be able to report such progress. I believe that we now 
have a blueprint for success in controlling motor vehicle pollution. You 
may be sure, however, that if this plan of action does not succeed, we 
will take any additional steps that may be necessary. 

In closing, I just want to note once again that my statement this 
morning has been focused entuely on our motor vehicle pollution con- 
trol activities. In accordance with your invitation, I have reserved 
discussion of other air pollution research and control activities for 
future sessions of these hearings. 

(The following table was attached to Mr. Johnson's statement:) 

LIGHT-DUTY VEHICLE EMISSIONS 

|ln grams per vehiclo mile| 

No control 
1968                 1970 

standards        standards 
1973 

proposed 
1975 

proposed 

Exhaust: 
Hydrocarbons   
Carbon monoxide.......... 

                  5.7 
                87.2 

3.3 
34.0 

2.2 
23.0 

2.2 
23.0 
3.0 

 6"" 

0.5 
11.0 

                  6.0... .9 
Particulates  

Crankcase: Hydrocarbons  
                   .3 ... 
                  3.2  0  ••"6  

.1 
0 

Mr. EoGERS. Thank you, Mr. Johnson. Did Dr.^Middleton have 
any statement at this time? 

Dr. MiDDLETON. No, I do not. 
Mr. EoGERs. Mr. Satterfield? 
Mr. SATTERFIELD. Mr. Johnson, I want to welcome you here this 

morning. I agree with that part of your statement that au' pollution 
is indeed a serious threat to the public and I personally beheve that 



197 

exhaust pollution is a part of that threat. I agree with you that it is 
a problem which has to be attacked simultaneously from several 
directions. 

I take it that the last statement which appears in your prepared 
statement is directed to the specific question of pollution emissions 
from the exhaust of internal combustion engines, is that correct? 

Mr. JOHNSON. Yes, and no, Mr. Satteraeld. We believe that in 
the research efforts that have to be applied to pollution vehicles of 
any type we should have a concerted effort of many people in this area. 

Mr. SATTERFIELD. There are many factors that really contribute 
to those things which are emitted from the exhaust; are there not? 

Mr. JOHNSON. That is correct. 
Mr. SATTERFIELD. And fuel is only one of the factors? 
Mr. JOHNSON. Certainly it is one of the factors, the configuration 

of the engine, itself, and other items. I am sure Dr. Middleton could 
speak more specifically to this. I think your assumption is correct. 

Mr. SATTERFIELD. It is my understanding, I may be in error, so I 
would appreciate it if you would correct me, that you get emissions 
from gasoUne endues in several places. There is your fuel system, 
where the voUtability of your fuel might create emissions, you have 
them in your internal parts of your engine, in the crank case, and 
then you have them in the exhaust. I understand this can be affected 
not only by the contents of the fuel itself, but more importantly the 
parameters of the engine and what occurs within an individual engine; 
IS this correct? 

Dr. MIDDLETON. Yes, it is very true, the nature of the combustion 
chamber, the additives used in fuels, their impact upon the collection 
of debris in the engine and the oil to facilitate the valves operating 
properly and let us not overlook the way in which people drive their 
cars and particularly the way garages maintain, or not, their cars. 

I think a good bit of the failure in control systems in owner-use is 
due in large part to the kinds of fuel used, the way the cars are main- 
tained and the driving factors. 

I think also, Mr. Satterfield, you noticed in Mr. Johnson's testimony 
we talked about the design of highways. We need to be concerned 
about the traffic flow, if one increases the average rate of speed the 
pollution will go down. 

Mr. SATTERFIELD. This is always going to be true of an onguie 
and its fuel. Do we have to.gear things to what the average would 
be? What you are talking about is where we could improve the aver- 
age benefit but that doesn't really get to the question of what is 
harmful in the engines, but rather it gets to the amounts of harm. 

Mr. JOHNSON. AS to what is harmful in the engines this can be 
easily spoken to. But the fact that there are ways to make very sig- 
nificant and drastic reduction in motor vehicle emission, the fact we 
can do that very shortly, we need to do that today. We need to be 
sure the technology available is able to bo practiced and sometimes 
the use of fuels precludes, does not permit, the use of some of that 
technology. 

Leaded gasoline is one example, in addition to nickel. This pre- 
cludes, prohibits, prevents the use of these controlled systems. So 
even an internal combustion engine can be considerably cleaned up 
through bettor design, better carburetion, as well as the improved 
use beyond the system. 
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Mr. SATTERFIELD. We have a several-pronged thrust, one of which 
deals with the construction of the en^ne and whatever devices might 
be incorporated to clean up the emissions from the exhaust of the 
engine. 

Mr. JOHNSON. You are precisely correct, and the fact that we need 
to have such a drastic reduction in pollution from motor vehicles 
means these prongs should bo used collectively. 

Mr. SATTERFIELD. There has been an awful lot of publicity recently 
about only one facet of this question and I am referring to lead in 
gasoline. I am a little disturbed that if we concentrate on this one 
small facet of this whole problem we might divert research and 
attention from where it really ought to be. Do you feel there is any 
danger of this? 

Dr. MiDDLETON. I think if we were to direct attention solely on 
the removal of lead from fuel, I would share your same state of dis- 
couragement about going forward, but fortunately, people are now 
understanding that changes in fuels, whether they be in additives or 
composition, are a thrust that must be undertaken. 

Mr. SATTERFIELD. To get this in more proper perspective, I would 
like to know just what materials we find in the exhaust of an internal 
combustion engine? Can it be broken down to coincide with the table 
attached to your statement? Does this break down into the things 
that are emitted from the internal combustion engine? 

Dr. MiDDLETON. Yes, it gives you the principal categories, rather 
than the specific compounds. You are primarily concerned with carbon 
monoxide because of its lethal properties, itself. 

Mr. SATTERFIELD. That occurs in burning any gasoline, does it not? 
Dr. MiDDLETON. And it is not limited to just the motor vehicle, 

but since the motor vehicle accounts for three-quarters of the total 
tonnage in the country today, we are focusing on it at this time. 

A petroleum refinery is one example of another souce of carbon 
monoxide, and some other companies that use organic compounds, 
the steel industry uses that whicli is often a waste product as a fuel for 
additional heat and that is a very good way of conserving the waste 
product, carbon monoxide. 

In this case, there has to be a change in the nature of the combustion 
system. In the case of hydrocarbons, we know it contributes sig- 
nificantly to smog. 

Mr. SATTERFIELD. Are these particles left after the burning of the 
fuel? 

Dr. MiDDLETON. The hydrocarbons result from the incomplete 
burning, that is to say, not all the gasoline put into the engine is com- 
pletely burned so you get some of the gasoline, itself, coming through 
unchanged. 

Mr. SATTERFIELD. Does this include the oxides like your sulphur 
oxides and what not? 

Dr. MiDDLETON. The sulphur oxides coming from the internal 
combustion engine are extremely low; the sulphur oxides as a constit- 
uent are not very important in the motor vehicle. 

Mr. SATTERFIELD. AS far as diesel fuel is concerned I understand 
the amount of sulphur oxide can vary. 

Dr. MiDDLETON. On diesel that is another problem. 
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Mr. SATTEHFIELD. Does this come from partial burning of the fuel? 
Dr. MiDDLETON. The sulphur oxides from diesel fuel come through 

the oxidation of the fuel and the sulphur present to produce sulphur 
oxides. Sulphur oxides are not in diesel fuel as a part of the fuel. 

Mr. SATTEHFIELD. This comes about by interaction in between 
the combustion chamber and the exhaust system? 

Dr. MiDDLETON. Precisely and the reactive hydrocarbons that are 
coming from the gasoline fuel are likewise made in the combustion 
process. 

Mr. SATTERFIELD. Nitrogen oxides are they the result of the fuel 
or the combustion or partial combustion? 

Dr. MiDDLETON. As you perhaps know Mr. Satterfield they are 
the direct result of using air with oxygen in it to support combustion 
and whenever you have a hot combustion system nitrogen being 
present, depending upon the temperature, you get more and more 
nitrogen oxides. 

Mr. SATTERFIELD. AS I understand the thrust of this argument it is 
that one of the cliief objections to lead as an additive is the effect 
it might have on one specific system that might be used to clean up 
some of th&se exhaust substances, is that a correct statement? 

Dr. MiDDLETON. That is a part of the statement. There is concern 
about lead itself, not only the impact of lead in fuels upon combustion 
but the fact that the lead burden in people, the amount of lead in your 
body and mine, depends upon where we live. We know the amount of 
lead in persons who live in urban areas is higher than in those who 
live in niral areas, unless there are particular foodstuffs or water in 
those areas that contribute moie to the air. 

Mr. SATTERFIELD. YOU are talking about lead that is actually 
emitted into the air from exhaust? 

Dr. MiDDLETON. I am talking about lead added to gasoline used in 
the internal combustion engine coming out of the exhaust pipe com- 
prismg about 80 percent, perhaps, of the lead compounds <;mitted 
mto the air, the fact that a high pcrcentago of thoss particles are 
very small in size and stay aiiborne for long periods of time and 
because they do stay airborne they go many places and because they 
are airborne means they are small; therefore they are inhalable, so 
they can be absorbed into the body system. 

Mr. SATTERFIELD. Don't you think it is possible that a device 
could be perfected with the proper research so as to trap this in the 
exhaust so it would not be emitted? 

Dr. MiDDLETON. Not only is it possible there are today such systems 
under tests by two of the principal lead manufacturers. This is an 
added piece of paraphernalia which could be put on a car. Its survival 
rate would have to be tested and whether it is an economically feasible 
way as a trade-off would have to be considered. 

Mr. SATTERFIELD. I understood from the statement delivered this 
morning, and I don't know whether you care to answer this or not, 
that one of the main reasons for the thrust against lead emanates with 
the suggestion that the catalytic device to remove some of these harm- 
ful pollutants from the exhaust won't work with leaded gasoline; is that 
an accurate statement? 

43-938—70—pt. 1 14 
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Dr. MIDBLETON. That is an accurate statement, and it has a con- 
siderable history behind it. I think those of you who have been able to 
follow the State of California's interest in these systems back in the 
early 1960's reaUze the catalyst system at that time did not survive 
in the presence of leaded fuels. 

Mr. SATTERFIELD. IS the catalytic system the only system that we 
can possibly develop to accomplish this objective? 

Dr. MiDDLETON. It certainly is not the only system we could use. 
It is a very appropriate question you are raising, it is a very important 
point to be made, and I think people should understand very, very 
clearly that motor vehicle emissions can be reduced with leaded fuels; 
but let us look at the problem further, Mr. Satterfield, and that is 
whereas we have not been able to show direct adverse health effects to 
to man from the lead in the atmosphere, we have been showing that 
lead emitted from motor vehicles into the atmosphere now shows up 
in many, many places and of real concern is the impact of lead upon 
the environment and living things in it. 

There may be some very subtle effects of lead upon man, and these 
are under study. When the Department of HEW publishes its criteria 
on lead next year, it will be enunciated very clearly. Let me call your 
particular attention to the fact that there is clear evidence that lead 
appears in the soils where the rivers dump their burden into the sea, 
and there is very clear evidence that commercial fish are found with 
higher lead levels than they had formerly. 

So, one has to look at what one adds to fuels not only from stand- 
point of the pollution problem that may be the direct result of the 
automobile and the internal combustion engine system but, also the 
impact of those additives, in turn, upon other facets of the environ- 
ment. I would urge you to give consideration to the fact that lead is 
now world wide in its distribution; it has gone to many places where 
it normally is not found. 

Mr. SATTERFIELD. We are talking about only one of the things we 
have to control. 

Mr. JOHNSON. We are talking precisely about the fact that the 
President's message on the subject of the total environment is some- 
thing of moment today. 

Air. SATTERFIELD. It was my feeUng, my understanding, maybe I 
am wrong, that the catalytic device we are talking about was not 
designed to remove lead particles from the exhaust but to remove 
the other harmful pollutants from the exhaust; is that correct, or am 
I wrong? 

Dr. MiDDLETON. That is correct. The presence of metals, and may 
I add aeain, it is not just lead, we are concerned with these kinds of 
materials as a class as they adversely effect the catalytic system. They 
just make it inoperative in a very short period of time. 

Mr. SATTERFIELD. If youihad to get rid of the lead in order to 
improve the catalytic device, isn't it a fact that you are going to 
have to put something else back in your gasoline to get the octane 
up to where the vehicle would function? 

Dr. MiDDLETON. This would be true for the kinds of automobiles 
we are manufacturing today. 
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Mr. SATTERFIELD. IS any study in prospect to determine whether 
•or not by the addition of these aromatics we might be creating more 
harmful effects in terms of other pollutants than we have in the 
•existine fuel? 

Dr. MiDDLETON. I am very happy to say that this has been a 
problem that has been thought of for some years, and our organiza- 
tion, with the help of the Bureau of Mines of the Department of the 
Interior has been looking at the kinds of materials that might replace 
lead, but more importantly, at the impact these kinds of replacement 
compounds would have on the nature of exhaust and the quaUty of 
exhaust. Normally, one would expect the substitution, let's change it 
not to replacement of lead but to have a high octane in the absence of 
fuel additives, one would turn to a variety of aromatic compounds. 
Many of these aromatic compounds are reactive, and there is evidence 
to show that by adding certain aromatics one could expect a smog 
problem from the chemical reaction to increase, based on the experi- 
mental results. 

Mr. SATTERFIELD. We really don't have the answer on that at the 
moment? 

Dr. MiDDLETON. Yes, we do. When Mr. Johnson mentioned the 
Secretary having more stringent standards published in the Federal 
Register on February 10 of this year, it was also mentioned in that 
«ame publication that we would change the nature of the test system 
and use a different measuring system for the hydrocarbons; that is 
to say, we would be looking at their reactivity, so that any change in 
the fuels that are used, substitution of aromatics, as you are suggest- 
ing, for removal of lead, would have to consist of the kinds of aromatic 
compounds that would not increase the hydrocarbon emissions, and 
further, let me point out that the catalytic systems that might be 
employed are particularly susceptible to knocking out these reactive 
compounds. 

So, while you can demonstrate the addition of certain aromatics 
does increase the reactivity for smog potential, at the same time the 
very systems for which you are taking lead out assure the removal 
of those reactive compounds prior to emission into the air. 

Mr. SATTERFIELD. Aren't there other solutions that could also 
achieve the same result as these catalytic devices would achieve? 

Mr. JOHNSON. Some of those thermal reactors are effective. 
Mr. SATTERFIELD. We could experiment with them and perhaps 

•develop satisfactory devices? 
Dr. MiDDLETON. The duPont Co., as you know, has had a very 

active program in developing a thermal reactor. It is a very effective 
system. I have seen it and some of its results. We are so enthusiastic 
about the prospect of a thermal reactor that, through a transfer of 
funds to NASA, we have asked them if they would look into the 
kinds of heat resistant materials that could be used to allow us to 
use cheap materials in these thermal reactors. What we find is that 
the leaded fuel is very often erosive, so even though the thermal 
reactor can be used with the leaded fuel, so far as getting out the 
hydrocarbons is concerned, we have the technical problem of erosion 
because of materials in the fuel. 
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to this question might clarify some of it, we are talking now about 
possibly going to non-leaded gasoline and in this respect, we are, 
really talking about favoring, for the present, at least in the interim 
period, a catalytic device. I wonder whether or not your Department 
or any Department in HEW has attempted to gather any information 
with respect to the economic impact on industry and on the public 
because 1 think the Government is going to have to help carry the 
load of the immense cost of this thing, between going to non-leaded 
gas right now and developing a catalytic device right now as opposed 
to perhaps developing some other device that would accomplish the 
same result. Do we have any studies showing the relative costs of 
the two? 

Dr. MiDDLETON. Yes, we do, but because we do not have all this 
expertise within the National Air Pollution Control Administration, 
we have asked the Department of Commerce if, through its Technical 
Advisory Board, it would look into the social-economic impact of a fuel 
additive change. 

Mr. S.4TTERF1ELD. Have they made a report? 
Mr. JOHNSON. They are in the process of gathering information. I 

understand members of the Board are in California yesterday and 
today. At the meeting, the Chainnan spoke of, with Governor Reagan 
and we are in the process of having a very animated activity in our 
organization seeking the answers to questions you have raised. 

Mr. SATTERFIELD. It would seem to me these answers would be 
most helpful to this committee if we are going to proceed to implement 
legislation which is going to deliver into the hands of your Depart- 
ment the discussion as to what fuel will be pennitted. 

Dr. MiDDLETON. We agree this information is needed. 
Mr. SATTERFIELD. The reason I raise the question, is because in the 

past week it was estimated that it would cost the fuel industry over $6 
billion just to convert to the production of lead-free gasoline. That is a 
tremendous amount of money. 

Dr. MiDDLETON. But the other side of the coin may be the fact that 
the removal of lead will have a number of other cost benefits, and the 
real cost to the consumer may be a very, veiy small figure because of 
the savings in motor vehicle maintenance, spark plugs, a whole variety 
of things; so whereas it is a very sizable figure for the conv^ersion of a 
capital investment to take lead out of gasoline, the real cost, the cost 
we people pay, may be very small. 

Air. SATTERFIELD. That is why I think we would be interested in 
this information. I hope it will be developed before these hearings are 
over. 

Mr. Chainnan, I do have other questions, but I will ask them 
later. 

Mr. JOHNSON. I would like to amplify for Mr. Satterfield's benefit 
one aspect of the cost benefit problem. I think Dr. Middleton pointed 
out quite ably that while we are concerned with lead in terms of its 
effect on control devices which might be placed on automobiles we 
have an overwhelming interest also in lead as a pervasive agent in the 
environment, and wo arc not as much concerned about whether or 
not they have a device that will contain the lead in the car or whether 
we take the lead out of the gasoline but the factlis very apparent we 
have to take the lead out of the environment. 
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We certainly would welcome any research or any device that could 
•do this, recognizing that the ultimate objective is to cleanse the 
environment, whether we are talking about hydrocarbons or nitrogen 
oxides coming out of the exhaust, but whether we are talking about 
just lead as an agent in the environment. 

Mr. SATTERFIELD. This is precisely what I was getting at when I 
expressed the fear that if we concentrate on one as|)ect of this problem, 
taking the lead out of the fuel, we might ignore the other part which, 
I think, probably in the long run, would be the most effective. 

Mr. JOHNSON. I don't think we have quite the long run that some 
people might consider, and there are things that we can do now. 
I think, as Dr. Middleton has said, if we balance the sheet in terms 
of all the effects, that perhaps we should not wait until that last 
vestige of research information is available as to which is the better. 
I think that we need to move now in order to reduce the air pollution 
in all of its aspects A\-ith (he current technology. 

Mr. ROGERS. Mr. Nelsen? 
Mr. NELSEN. Thank you, Mr. Chairman. Has there been any 

thouglit given to the vehicles on the street that are worn out and are 
pumping oil and exhaust fumes? Has there been any thought given to a 
Ijrogram which would pro\ade for examination of automobiles that are 
in bad mechanical condition? 

Mr. JOHNSON. Yes, that has been thought of. The current legisla- 
tion we operate under applies essentially to new vehicles. We have had 
discussions with some States tliat are considering inspection programs, 
and perhaps again Dr. Middleton might want to amplify this kinil of 
thing. 

Mr. NELSEN. I notice it has been suggested that in view of the large 
suj)ply of agricultural products that alcohol from corn coidd be mixed 
with fuel for motor vehicles. Hiis there been any exi)erimentation in 
that direction, to your knowledge? 

Dr. MIDDLETON. Yes, there has been experimentation with this, in 
fact, alcohol is sold today during the wnter months, particularly, to 
take the water out of gasoline. That is the precise diihculty of adding 
alcohol to gasoline, that it allows water to mix with gasoline. Adding it 
to improve gasoline has been long thought of, and using alcohol only 
as a fuel has been considered, but because of this technical difficulty, 
not much serious attention has been given, apart from the difficidty of 
cost structure. 

Mr. NELSEN. The cost would be quite high, would it not? 
Dr. MIDDLETON. That is the present speculation. 
Mr. NELSEN. Concerning these after-burners that were demon- 

strated here, I inquired as to their mechanical operation. As I under- 
stood it, the carburetor mixture had to be turned to a richer mixture 
in order to permit enough exhaust fumes carrying the burnable 
exhaust to ignite and keep the after-burner burning. I asked whether 
this would cause the mileage of the automobile to be reduced mate- 
rially, and they said that it would. It would seem to me if the mileage 
that you get out of that motor is reduced materially there would he 
difficulty in getting the people to use it. 

Has there been any thought given to that? 
Dr. MIDDLETON. Yes, there has, and that is one of the disadvantages 

of running a fuel rich system which, as you so well point out, is a 
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requirement of a thermal reactor. The trend among motor vehicle 
manufacturers is away from rich carburetion to lean carburetion and, 
perhaps, even away from the use of carburetors so you can manipulate 
fuel au" ratios in a much more critical way. 

Mr. ROGERS. Mr. Hastings? 
Mr. HASTINGS. Thank you, Mr. Chairman. 
As a general question, do you consider the environmental problems 

of the country in a crisis proportion at this point in time? 
Mr. JOHNSON. I have said in many speeches, Mr. Hastings, that 

I think the environmental problem as a crisis, its time has come. I 
don't take the same viewpoint that some may that we have 35 to 100 
years before we can expect the extinction of man, if we don't do some- 
thing. 

I think we are at a critical point where we are beginning just to 
talk about a time and maybe not a specific time within which we have 
to really make some very definite decisions. I do think we are at a 
point of crisis as far as the environment is concerned, certainly in terms 
of very highly industrialized urban complexes that 70 percent of our 
citizens live in. 

Mr. HASTINGS. IS it your opinion the consideration of this com- 
mittee and the action as to your Department should be viewed in 
light of the fact that we are in a crisis in our environment in thia 
country? 

Mr. JOHNSON. Very definitely so. 
Mr. HASTINGS. In 1975, is there any combination of circumstance, 

money, legislation, or encouragement by the industry that you feel 
could allow those standards to be had at an earlier date? 

Mr. JOHNSON. We went to the 1975 date, Mr. Hastings, on a 
very calculated and considered path in that we thought that this 
would give the industry opportimity, both to react, it would give 
them an opportunity to act on a predetermined standard without a 
year-to-year change of direction, which was the original basis on 
which we approached automobile control emission. 

We believe this can be done within the technology that does exist 
or can exist by that time. We think this is the most reasonable dat© 
we ought to look to. 

Mr. HASTINGS. There is no set of circumstances, money or develop- 
ment in private industrjf that would allow it to come sooner? 

Mr. JOHNSON. Certainly, I beheve that anybody can put a man 
on the moon in 10 years, as we did in this country, that there are a 
set of circumstances in which we could do this earlier. 

Mr. HASTINGS. I understand, of course, the difficulties and I am 
not critical of yourpeople or the industry. 

Mr. JOHNSON. Whether or not it is practical is a different tiling. 
Mr. HASTINGS. NOW, on the question of leaded gasoline, I would 

like to be nontechnical in an explanation of the relationship between 
leaded gasoline and octane ratings and the horsepower of engines. 

Mr. JOHNSON. I will ask Dr. Middleton to respond to that. 
Dr. MIDDLETON. The compression ratio of engines having gone up 

to produce more highly powered engines has requued that the octane 
of fuels be high. In order to jack up the octane of gasoline, the easiest 
way to do this is by adding lead. You can take a fuel and add lead and 
get better ignition, higher octane effectiveness out of it. The problem, 
then, if one is to take lead out of gasoline for environmental and air 
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pollution control reasons, how does one substitute octane? One has too 
substitute it through the aromatic changes, and that can be done, 
but you only need to do that for existing engines, because the auto- 
mobile industry says it is prepared and will manufacture lower com- 

Eression engines. That means we will not have the need or demand for 
igh octane gasolines other than for the old cars, so there should be 

a phase-out program which would allow the owner of the old high 
compression car to alter his car or use a substitute fuel for a period of 
time. 

Mr. HASTINGS. The lower the horsepower the lower the combustion 
ratio and that partially solves the proolem. 

Dr. MiDDLETON. Yes, it may be lower horsepower, but their 
effectiveness may not be changed. Let's not be trapped in the question 
of whether we are giving up power by changing the present ratio; 
we may merely be changing the rate at which we achieve certain speeds.. 

Mr. HASTINGS. YOU are satisfied the companies will be able to 
produce this kind of engine? 

Dr. MiDDLETON. I have no questions and no doubt at all that this 
can be done^ and I also think with the interest Mr. Johnson expressed 
of the public looking at the environment crisis issue, the public is 
prepared to use such vehicles. 

Mr. HASTINGS. On page eight, you referred to the research develop- 
ment and also mentioned stimulating non-Governmental effort. Is 
there any suggestion that there might be a way that Congress could 
encourage a broader use of the private sector in this research and 
development at the present time and is there any method we cun 
encourage the broader use of research at the private level? 

Mr. JOHNSON. Certainly, through an incentive plan of R. & D. we 
can encourage the private sector to involve themselves in this kind of 
a problem. I think, by and large, even an expression of the T^dll on the 
f>art of the people through the Congress, and I think industry by and 
arge responds to the will of people, this will have a salutary effect in 

terms of generating the kinds of responses needed. 
Certainly, in terms of the bill tnat is now before the Senate, I 

believe it is the Magnuson bill on incentives for government purchase, 
this will have, I think, some effect. Whatever we can do to stimulate 
independent research by other than the so-called big four of the 
automobile industry, and to hasten the application of such technology 
as might be generated through this channel, I think, would have a 
good effect as far as getting private industry involved in this type 
activity. 

Mr. HASTINGS. Thank you. No more questions. 
Mr. ROGERS. Mr. Johnson, I notice you say certain oil companies 

have indicated they would be glad to work on a program of taking 
lead out of gasoline with the automobile companies and that the 
Department is doing something to get them together. What has been 
done for the Department? Have you actually called them together for 
a conference and had them meet together? 

Mr. JOHNSON. We are investigating the possibility of doing that at 
this time, Mr. Chairman. As you will recall, we have had a communi- 
cation from you and even before that communication, we were dis- 
cussing the possibilities of calling both oil and automobile industries 
together within the Department so we could discuss these common' 
problems, and we believe that something will materialize out of this.. 
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Mr. ROGERS. Are the anti-trust laws the reason this has not been 
done? 

Mr. JOHNSON. Certainly, we would have to discuss this with the 
Department of Justice before we did it so we could see how we could 
do it and still be legal, with respect to the anti-trust laws. 

Mr. ROGERS. I would have thought this would have been done by 
now and this would have been checked out with the Attorney General 
because if necessary, we would have to put it in the provisions in the 
law so this could be done. 

Air. JOHNSON. We believe we will be able to achieve tliis without 
any violation. 

Mr. ROGERS. When do you plan these conferences? I tliink I wired 
some three weeks ago. 

Mr. JOHNSON. The Secretary has been out of town on quite a number 
of the times. Just as soon as we can have our conference with the 
Secretary, wo do have pro]Josals in his office, and I would expect that 
we wUl have an answer on this in the not too distant future. 

Mr. ROGERS. It looks to me like Mr. Finch is letting his fellow 
Californian, Mr. Reagan, get ahead of him. Mr. Reagan has already 
found time to do it. Can't Mr. Finch keep up with Mr. Reagan? 

Mr. JOHNSON. I believe, sir, that ray boss, the Secretary, has been 
very much out in the forefront on this. We have had conversations 
with the industries separatelj'. Certainly, we have some indication at 
this point in time, as I indicated in my testimony, of the plans of part 
of the industry on both sides of the coin and we believe that we will 
be successful. 

Mr. ROGERS. I have not been impressed with the Secretary's efforts 
in this regard. I have not even heard from the telegi-am I sent as I 
recall, some three weeks ago. I woidd have thought he would have 
called the industry together and tried to do something. I resUize that 
is not in your prerogative, that is his. But I would hope the Secretary, 
with the emphasis the President has put on this problem, woidd begin 
to move on it in his own schedule. 

Mr. JOHNSON. T can assure you that wo will move, sir. 
Mr. ROGERS. I would like to have some assiu-ances in WTiting and 

with some schedule of meetings, if we could. 
(The following press release was received for the record:) 

[Press release Tuesday, March 24,1970] 

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE, 
OFFICE OF THE SECRETART, 

Washington, D.C. 
HEW Secretary Robert H. Finch confirmed today he has urged the chief 

executives of the Nation's petroleum companies to work toward production of a 
lead-free gasoline for motor vehicles. 

In letters to the executives mailed earlier this week, Secretary Finch .said: 
"The interstate nature of automobile use and fuel marketing demand a con- 

sistent national strategy for dealing with motor vehicle fuels in terms of reducing 
air pollution. 

In the administration's proposed amendments to the Clean Air Act, currently 
pending before Congress, we have requested that the Secretary of HEW be author- 
ized to regulate the use of additives in motor vehicle fuels. 

"I am hopeful, however, that progress can be made in advance of legislation." 
Secretary Finch stressed that his objective is to provide motor vehicles with 

fuels which will help to ensure the greatest and most rapid reduction in air pollu- 
tion at the lowest cost to the public. 
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The Stecretary also asked for comments on a suggestion which would involve 
the marketing of low-lead "regular" gasoline from July 1, 1971 to July 1, 1974, and 
after that, an unleaded "regular" gasoline. 

A leaded premium would continue to be marketed for cars which require high 
octane gasolines. Automobile manufacturers plan to market vehicles with low 
octane requirements in the near fiitare. l4 

Secretary Finch noted that a number of the petroleum companies have recog- 
nized the need to move toward unleaded fuels and many have recognized the 
need for Federal leadership in this area. Ml 

Copies of the Secretary's letter were also sent to automobile manufacturers'and 
to the heads of companies producing lead additives. 

* * * 
A copy of the letter is attached. 

THE SECBETART OF HE.\LTH, EDUCATION, AND WELFARE, 
Washington, D.C. 

As the President noted in his recent Message to Congress on the Environment, 
automobile manufactuers are preparing to market cars in the near future that 
are capable of using low-octane, unleaded fuels. 

These manufacturers have stated that to meet the emission standards I intend 
to prescribe for the 1975 models they must have unleaded fuel. They have also 
stated that to meet interim Federal and California standards for nitrogen oxides, 
they must have at least a low-lead fuel. 

A number of the petroleum companies have recognized the need to move toward 
unleaded fuels. Some have already announced plans or a willingness to make 
unleaded fuels available. 

The interstate nature of automobile use and fuel marketing deamnds a con- 
sistent National strategy for dealing with motor vehicle fue.sl in terms of reducing 
air pollution. Many firms in the petroleum industry have recognized the need for 
Federal leadership. In the Administration's proposed amendments to the Clean 
Air Act, currently pending vefore the Congress, we have requested that the 
Secretary of HEW be authorized to regulate the use of additives in motor vehicle 
fuels. 

I am hopeful, however, that progr&ss can be made in advance of legislation. As 
the Cabinet official responsible for the Federal clean air program, 1 am writing 
to solicit your views on some of the unresolved questions—such as the timing of 
lead removal and the number and types of fuels to be marketed. In addition, I 
would welcome information on your present plans, resources, and problems. 

In particular, I invite your comments on one suggested course of action that 
has been made: 

(1) After July 1, 1971, gasoline marketed in the United States would 
contain no more than 0.5 grams per gallon of lead unless its octane rating 
were at least 97; 

(2) After July 1, 1974, gasoline marketed in the United States would 
contain no lead unless its octane rating were at least 97; 

(3) Gasohne of 97 or greater octane levels would contain up to four grams 
per gallon of lead so long as the demand for such gasoline existed. 

Such a course of action would encourage the marketing of low-lead and then 
unleaded "regular" grade gasoline which could meet the needs of approximately 
60 percent of existing vehicles and an increasing percentage of vehicles as older 
cars are replaced by new ones with lower octane requirements. 

I look forward to receiving your comments on the issues raised in this letter 
and any alternative proposals consistent with the objective of providing motor 
vehicles with fuels which will help to ensure the greatest and most rapid reduc- 
tion in air pollution at the lowest possible cost to the pubhc. I would appreciate 
a response by April 10. 

Sincerely, 
ROBERT H. FINCH, 

Secretary. 

Mr. ROGERS. NOW, I notice you said they seem to be waiting on one 
another, the oil industry and the automobile industry. Now, 1 have 
received a statement that was made public by the Ford Motor Com- 
pany. This is a statement from Henry Ford, II, Chairman of the 
Board, made on March 3rd. He said we have accelerated our energy 
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and research work to speed the day when all Ford Motor Company 
gasoline engines can accommodate unleaded fuel. The progress to 
date on this work is sufficient that we can now state that about 90 
f)ercent of our engines will be ready to operate effectively with non- 
eaded gasoline at the start of the 1971 model season or the fall of 
1970 and the remaining models will be adapted to the use of such 
fuel within the 1971 model year. 

Now, also, General Motors, February 15th, said, all 1971 GM cars 
will be able to operate satisfactorily on fuel at about 91 research 
octane number. Tliese veliicles will be able to utilize this fuel by 
modified engine design. Now, also, yesterday, Chrysler announced that 
their plan for their 1971 models and American Motors, I understand 
also, though I do not have before me the statement of Chrysler nor of 
American Motors. 

But here, now, the automobile industry has said we are taking the 
necessary steps to modify the engines to receive this gas. Now, I know 
there will be a conversion problem and a significant problem for the 
oU industry and everyone wants to be reasonable but I do think it is 
time for us to get some specifics as to when things can be done. 

Now, also, I have understood that there is some question as to the 
figure of conversion, of costly conversion for the oil industry. It is my 
imdcrstanding that one estimate is about $2 billion, based on the 
actual conversion figures figured out for California and if this were 
projected nationwide, tliis would be a figure somewhere in the region 
of $2 billion and not $6 billion. 

T wondered if you have done any research on that. 
Dr. MiDDLETON. The studies we have, Mr. Chairman, are those 

that relate to the materials presented to us by Universal Oil Products, 
as well as studies in which we participated with the American Petro- 
leum Institute, one being a lower price than the other. 

The catalj'St system suggested by UOP is said to have cost less 
than the estimates provided with the API, through the contract they 
"had. 

Mr. ROGERS. NOW, let me ask you also on the time element. Has 
the oil industry indicated to you any time element? You have not 
had a chance to meet with them, I presume. 

Dr. MiDDLETON. Mr. Chairman, we have met with individual oil 
companies, we have not been idle in our work. We have also met 
with the motor vehicle companies, as you may well surmise, and while 
there are differences in the capabilities of petroleum companies 
to meet the octane requirements without lead, I expect no resistance 
to that being achieved. My answer to you is some companies will be 
in a better position to move forward than others. 

Mr. ROGERS. I am sure that is true, someone would be in a positioQ 
to move far more quickly. 

There is one company presently, I believe, that has on the market 
non-leaded gasoline; is there not? 

Dr. MiDDLETON. That is true. 
Mr. ROGERS. But I understand it is only marketed in about 25 

states. 
Dr. MiDDLETON. But with the prospect of a market for non-leaded 

fuels, I think you will see many other companies offering non-leaded 
fuels very shortly. 
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Mr. ROGERS. YOU also mentioned that you had consulted the De- 
partment of Commerce on some of these factors. Are you waiting for 
them to g;ive a reply to you? 

Dr. MiDDLKTON. We have asked the Assistant Secretary of Com- 
merce, Myron Tribus, if he would undertake a study along the lines 
outlined by Congressman Satterfield. This is to be a high energy input 
and not a slow academic pursuit. The committee is established, the 
subcommittee is already appointed. As I told you earlier, Mr. Chair- 
man, they are in California, now, hearing what is going on there. I 
expect a report to be a short-term one, so we can have the answer 
for your committee. 

Mr. ROGERS. What about Interior's role in liaison with you? Is 
there any? 

Dr. MiDDLETON. Yes, there is. Today there are several people in 
the audience from the Department of Interior who share my mterests 
in this, and through their laboratory in Bartlesville, Oklahoma, that 
much of the work I reported on earlier was performed. 

So through our liaison with them, tlirough transfer of funds from 
the Department to the Bureau of Mines, they are able to assist in 
our studies and they, in turn, have resources themselves to pursue a 
number of these. 

Mr. ROGERS. What about the Department of Transportation? 
Dr. MiDDLETON. The Department of Transportation is not involved 

in this area. We are very hopeful they will bend their eftorts to looking 
at the transportation system. 

Mr. ROGERS. I didn't think they were in this either, but I saw in 
the paper yesterday that they had just let contracts to solve the air 
pollution problems of buses. Did you see that? 

Dr. MiDDLETON. Perhaps I was making mj* remarks too limited 
in response to your question. 

One of their specific areas of concern, and one in which we share 
in that concern, is when it comes to mass transportation systems. 
This is something that they focus on primarily. We work with them 
in oflFering our services in the evaluation of emissions and evaluation 
of systems. There is liaison in that area. 

Mr. ROGERS. For air pollution? 
Dr. MiDDLETON. From buses, mass transportation systems. We 

feel where transportation systems, highway design, movement of 
^oups of people, that the vehicle system is of their concern, but when 
it comes to power plants and distribution of air pollution, that is our 
concern, so we share in the costs as well as the evaluation of the 
systems in those specific areas. 

When it comes to research and development, the programs that 
goTfto the improvement of the internal combustion systems, to the 
improvement of fuels, this is mainly our problem. 

Mr. ROGERS. Let me ask you tms: If you could get oil companies 
and|the automobile compames, and it proves to be feasible, say by 
1971 or 1972, to bring about a sufficient amount of non-leaded fuels 
so the automobiles that will be out in 1971 can use that, would the 
•catalytic devices that they have to place on these automobiles bring 
a more rapid solution of the control of air pollution than your stand- 
ards set for 1975? 
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Dr. MiDDLETON. It could bring about a more prompt response to 
the standards set for 1975. 

Mr. ROGERS. We could advance in eflFect those standards? 
Dr. MiDDLETON. Move the whole thing forward and have cleaner 

air sooner. 
Mr. ROGERS. About how much sooner, if we could? Suppose we 

could get enough gasoline for the 1971 models, what would you 
estimate this would do in that regard? 

Dr. MiDDLETON. Since the standards apply to new vehicles only, 
and we are shifting from 1975 to 1971, by the hypothetical question 
phrased here, would mean that we woulcf have a four-year advance, 
and, therefore, clean the air up four years sooner. 

Since it takes roughly ten years, on the average, to have all motor 
vehicles controlled, I think you can see it would be four-tenths ahead. 
It would be significant movement. 

(The following statement was received for the record:) 

LEAD-FKEE FUEL AVAILABILITY—MOBE STRINGENT EMISSION STANDARDS 
BEFORE 1975? 

A great deal of attention has been focused on recent statements by automobile 
manufacturers regarding the need for unleaded gasoline if the 197.T motor vehicle 
emission standards are to be met. Some gasoline manufacturers have expressed a 
readiness so market lead-free fuel when there is sufficient demand for it. This, in 
turn, has raised the question of whether the more stringent emission standards 
now scheduled to go into effect in 1975 could be implemented sooner if lead-free 
fuel becomes available sooner. 

The scheduled reduction of carbon monoxide, hydrocarbon, nitrogen oxides, 
and particulate cmis-sions to the levels contemjjlated for 197-> is a complex under- 
taking. It is expected to require engine redesign, development of new add-on 
emission control devices, such as catalytic mufflers and/or manifold reactors, plus 
exhaust gas recircnlation systems. Research and development work on such devices 
and design changes is in progress, but has not been completed; it is not feasible, as 
yet, to build, on a mass-production basis, automobiles that will meet the 1975 
emission standards. 

Such work, however, has advanced to a point at which the automobile manu- 
facturers—who are responsible for meeting emission standards—have become 
convinced that unleaded ga.soline will be required if any of the systems that have 
80 far been identified as having a potential of success are to function satisfactorily 
over an extended period of time. Studies have shown that leaded fuel tends to 
inactivate the catalysts being considered for use in emission control devices and 
can corrode and clog non-catalytic emission control devices. Thus, the availability 
of unleaded fuel has been identified as a significant component of the over-all 
system that will result in lower emissions; merely keeping lead out of gasolines is 
not the exclusive "key" which, if achieved, would immediately permit the 
application of more stringent emission  control requirements. 

Even if lead-free fuel were such a panacea, shifting the Nation's gasoline 
production and distribution methods to supply lead-free fuel is not a step that 
can be taken overnight. Lead as an additive currently is essential to achieve the 
octane ratings required for existing automobiles. Conversion of both refinery and 
distribution facilities will require a substantial period of time. It therefore is 
important to reach early decisions on the gasoline supplies to be available in the 
future, when new emission control systems are expected to be on new automobiles. 
The fact remains, however, that accelerated availabilit\' of lead-free gasoline 
cannot, of itself, speed up appreciably the availability of motor vehicles having 
significantl}' lower emLssion rates. 

Mr. ROGERS. This would be for the old vehicles? 
Dr. MiDDLETON. For gasoline fueled. It would not relate to the 

diesel fuel car at this time. 
Mr. ROGERS. If it were possible for devices also to be placed on 

used cars, where non-leaded gasoline could be used, this would make 
it more significant? 
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Dr. MiDDLETON. I share you interest in having devices for used 
cars. We have, through our RQD program, tried to eUcit interest in 
doing something for the used car. There are some things that do appear 
to have practically in this area, but there is still yet much more work 
that needs to be done. 

Mr. ROGERS. You are doing research on this now, are you not? 
Dr. MiDDLETON. The private sector is primarily concerned with the 

development of systems for used cars and there are some things that 
do hold promise. It would be incorrect for me to lea\ e an optimistic 
view, at this time. I want to leave the word that, yes, there are some 
areas in the jjrivate sector that do have systems that look very in- 
teresting, and some are now being tested to see whether they are 

•worthy of application on used cars. 
Mr. ROGERS. Are there about 9 million cars produced each year? 
Dr. MiDDLETON. About. 
Mr. ROGERS. From what date have you had requirements for regu- 

lations to begin to clean up the pollution? 
Dr. MiDDLETON. The 1968 models were the first models to be 

cleaned up, based on a national program. The State of California was 
ahead of that by two years. So the State of California began in 1966, 
and they, therefore, have more than one-half of their population con- 
trolled at this time. 

Mr. ROGERS. And we have what? 
Dr. MiDDLETON. We have about three years' worth, which is about 

a third of the population. 
Mr. ROGERS. About one-third that have these devices. 
Now, how many of these cars have you tested to see if these devices 

that you have required are working according to Federal standards to 
assure the public is getting the performance they should? 

Dr. MiDDLETON. I have no new data today, beyond that which I 
gave at your previous hearing. There have been some additional tests, 
but the information is not available at this time. 

Mr. ROGERS. Abo<it how many did you test? 
Dr. MiDDLETON. About 1,500. Aijproximately 8,000 have been 

tested by the State of California, with Federal support. 
Mr. ROGERS. Of course that is not very many to hav'e tested yet, 

but I realize your problem has been going for a short time. 
Dr. MiDDLETON. We are sorry our resources are limited and don't 

allow us to do more, but the fact that with so few being tested, so 
poorly, I think, is of significance. 

Mr. ROGERS. What is tho average cost of the devices that have 
been required to ho, ])lacod on, would you say? 

Dr. MiDDLETON. I would like to correct the idea that it is a dc\nce 
or a thing; it is really a number of items that arc installed in a motor 
vehicle and most of them are very integral j)arts of the engine, so the 
cost varies, depending upon the approach used by the motor vehicle 
company. 

Mr. ROGERS. Now, I had understood that there were some devices 
that could be phice<l on, types of nnifflers, is it? 

Dr. MiDDLETON. There are no types of mufflers being used at this 
time to control the exhaust emissions from motor vehicles. The single 
entity that is a device for a control of pollution is tln^ blow-by valve, 
and certainly that should not cost more than $2 to $3. 
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Mr. ROGERS. IS there a report that states that 53 percent of those- 
devices are not meeting Federal standards and are wearing out in less 
than 12,000 miles? 

Dr. MiDDLETON. If there is any blow-by device that wears out in 
less than 12,000 miles, the motor vehicle companies have made very 
poor advertising. 

Mr. ROGERS. I said. Is there a report? 
Dr. MiDDLETON'. I am not aware of such a report. 
Mr. ROGERS. Have you heard of such a report? 
Mr. JOHNSON.   NO. 
Mr. AuERB.\cH. No, I have not heard of such a report. 
Mr. ROGERS. What about the engine modification and air engines? 
Dr. MiDDLETON. What is that? 
Mr. ROGERS. On the engine modification to various ways of accom- 

plishing cleaning up this air pollution; the air engine system along 
with the engine modification. I think Chrysler has come up with 
this system, have they not? 

Dr. MiDDLETON. To generalize, there are basically two kinds of 
approaches; one being to add supplementary air to burn up the 
materials after they leave the combustion chamber, the other to 
operate the engine on the lean side and not make so many emission 
products in the first place. 

Chrysler, Ford, and, I believe, General Motors, now are using the 
lean side approach. There are some cars that use air injection as a 
way of controlling their pollution. It has all of the errors of a general 
statement, but essentially that is the route taken. 

Mr. ROGERS. Have you done any surveys on a comparison of the 
methods? 

Dr. MiDDLETON. Yes. 
Mr. ROGERS. What is the result? 
Dr. MiDDLETON. The results essentially show no real difference 

between them. There are more differences between makes and models 
than there are between the two kinds of systems, so it is the applica- 
bility of the system to the model rather than whether it is the air 
injection or lean air mixture. 

Mr. ROGERS. DO you feel the automobile companies now are doing 
all they can to try to respond to this problem of air pollution? 

Dr. MiDDLETON. I can report my real pleasure in this recent spurt, 
which is a way of showing that whenever there is a necessity shown, 
there is always more energy available to be applied. 

Mr. ROGERS. Now, I notice in the President's message and in 
your testimony, you talk about standards for fuels as well as 
standards for the automobiles themselves. 

What do you have in mind as far as standards for quality of fuel 
or components of fuel? Could you explain this to us? 

Dr. MiDDLETON. What we have in mind, generally, Mr. Chairman, 
is that we look both at the additives in fuels and the composition of 
fuel itself, and in the case of additives, I think we have explored this 
in the sense of what metals are being added, what kinds of detergents, 
perhaps, should be added. Those kinds of things that are not hydro- 
carbons in themselves should be scrutinized to see if they contribute 
to pollution. 
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The other part of the answer to your question is the compositiorr 
of the fuel itself, should we regulate the volatility of the fuel so we 
would be assured that there would not be a loss to the open air from 
the transfer of fuel, the storage of fuel, be it in the gas station, the 
refinery, or the motor vehicle, and perhaps more importantly, the 
actual composition of the hydrocarbon ingredients in the fuel, what 
kinds of aromatics can be safely used. 

We must be assured that the aromatics we use are not polj'nuclear 
in nature and go through the engine imburned. This is the nature of 
our concern about fuel composition. 

Mr. ROGERS. What research have you been doing on this? 
Dr. MiDDLETON. There has been a good deal of research in this 

field, and again much of it has been done in concert with the American 
Petroleum Institute and the Bartlesville Laboratory of the Bureau 
of Mines, the reactivity studies of our OWTI group in Cincinnati, Ohio, 
and through our research grants program in a number of institutions. 

They have also been doing some reactivity studies by contract to 
a number of institutions so we will know if organic solvents used in 
the paint and varnish business are of concern. So we are being sure 
we talk about the whole hydrocarbon program and not solely the 
motor vehicle. 

Mr. ROGERS. What are the present additives in gasoline? What do 
you classify as additives now? 

Dr. MiDDLETON. I am unable to give you a complete listing of 
additives to gasoline. Many of them are commonly known. There 
are certain nickel compounds used by some oil companies as fuel 
additives, and there are a variety of compounds which are used either 
as antirust or easier fuel-flow compounds, and I am not in a position 
to enumerate these for you. 

Mr. ROGERS. IS it because you have no knowledge of these, of all 
of the items that are used for the oU companies? Is that the reasoa 
or what? 

Dr. MiDDLETON. We have not been able to proceed with the 
development of a registration system for gasoline and fuel at this 
time. 

Mr. ROGERS. DO you contemplate this under the proposed law? 
Dr. MiDDLETON. Under the proposed law, we could contemplate 

the registration and regulation of such fuel additives, and then there 
would be promulgation of rules and regulations concerning it. 

Mr. ROGERS. HOW long would you anticipate, if the law is passed? 
Dr. MiDDLETON. We do not have the authority to regulate the 

composition of fuel nor the additives in that fuel. 
Mr. ROGERS. If the law were passed, what time element do you 

think there should be before you begin to set standards? 
Dr. MiDDLETON. We could promulgate regulations for such items 

within a very short period of time, because of our having looked at 
the problem for some months with regard to its nature and ways in 
which we could acquire the information. 

In a very few monthe, I would say mostly the time would be that,. 
Mr. Chairman, required to issue proposed rulemaking, the appropriate 
time for comments, and then the time for the Secretary to promul- 
gate the rule. 
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Mr. ROGERS. Have you yet furnished for the committee all of 
your contracts for research and your various subject matters of 
research in the funding of those projects? 

Mr. AuEKBACH. If there was a request at the last hearing for a 
list of contracts, I must have missed it. We are in the process of 
developing the materials that were requested and if you would like 
to have a list of our current research contracts, we can have that. 

Mr. ROGERS. I think it would be well, and the subject matter and 
the time involved. 

(The follo\ving information was received for the record:) 

NATIONAL AIR POLLUTION CONTROL ADMINISTRATION ACTIVE CONTRACTS 

Contractor and 
contract No. Purpose 

Project officer 
and division Amount 

Aerojet General Corp., El Monte, 
Calit., PH 86-68-77. 

Aerojet General Corp., El IVIonte, 
Calif., CPA 22-69-22. 

Air Pollution Control Association, 
Pittsburgh, Pa., PH 86-66-96. 

Air Preheater Co., Inc., Wellsville, 
N.Y.,PH 22-68-51. 

Alabama, University of, Birmingham, 
Ala., PH 86-67-39. 

Albany Medical College, Albany, N.Y., 
CPA 22-69-10. 

Albert Einstein College of Medicine of 
Yeshiva University, Bronx, N.Y., 
PH 86-66-122. 

Allied Chemical Corp., Morristown, 
N.J. PH 22-68-24. 

American Boiler Manufacturers 
Association, Newark, N.J., CPA 
22-69-133. 

American Radiation Research Corp., 
Cleveland Heights, Ohio, CPA 
22-69-160. 

Automotive Research Associates, Inc., 
San Antonio, Tex., CPA 22-69-UO. 

Babcock & Wilcox Co., Cincinnati, 
Ohio, PH 86-67-127 

Babcock & Wilcox Co., Philadelphia, 
Pa., CPA 22-69-162 

Barringer Research Ltd., Rexdale, 
Ontario, PH 22-68-44 

Batlelle Memorial Institute, 
Columbus, Ohio, PH 85-67-115 

Battelle Memorial Institute, Columbus, 
Ohio, PH 22-68-65 

Battelle Memorial Institute, Columbus, 
Ohio, PH 85-68-84 

Battelle Memorial Institute, Columbus, 
Ohio. CPA 22-69-33 

Battelle Memorial Institute, 
Columbus Laboratories, 
Columbus Ohio, 
CPA 22-69-110 

Battelle Memorial Institute, 
Columbus, Ohio, 
CPA 22-69-146 

Battelle Memorial Institute, 
Columbus, Ohio 
CPA 22 69-147 

Battelle-Northwest, 
Bii-Wind, Wash., 

-68-61 
Battelle-Northwest, 

Richland. Wash,, 
CPA 22-^9-150 

Applicability of aqueous solutions to the   G. L. Huffman $436,598 
development of new processes for remov-      (PCE). 
ing SO: from flue gases. 

Systemsevaluationof refuse as a low sulfur   R.C. Lorentz{PCE)..        344,970 
fuel. 

Provide abstracts and indexing terms of   D. E. Houston         204,400 
current literature on air pollution relating 
primarily to the engineering and physical 
sciences. 

Evaluation of fabric filter as chemical con-   0. L. Harmon (PCE).        135,705 
factor for control of sulfur dioxide from 
flue gases. 

Alabama respiratory disease and air pollu-   D. Calafiore(HER)...        130,522 
tion study. 

Detection of hearing impairment by expo-   W. J. Baldridge 45,000 
sure to carbon monoxide.                             (HER). 

Perform an epidemiological study of air   W. Riggan(HER)         174,221 
pollution in New York City. 

Development of new processes for removing G. L. Huffman                  329.225 
SO] from flue gases. (PCE). 

A guide to good practice for Federal facility J. 0. Copeland                   31,522 
oil burning units. (abatement). 

Biotelemetry system for rhesus monkey   B.L. Johnson 51,530 
electroencephalograms. (HER). 

Study of relationship of engine deterioration   R. E. Kruse (MVPC).. 48.868 
to exhaust emissions. 

Pilot plant investigation to evaluate poten-   R. H. Borgwardt 379,814 
tial of direct limestone-dolomite additive      (PCE). 
injection lor control of sulfur dioxide 
from combustion flue gas. 

An aqueous slurry scrubbing pilot plant   G. Huffman (PCE)...        257,900 
study. 

Test program of optical measurement of   J. S. Nader (C. & P.). 74,342 
SO: and NO:. 

Reaction kinetics of limestone dolomite   R. H. Borgwardt 385,340 
with sulfur dioxide in a disperse solid      (PCE) 
contactor. 

Systems analysis study of the integrated     N. Plaks(PCE)         280,279 
iron and steel industry. 

Performance of scientific, engineering, tech-   D. R. Monti (PCE)...        290,000 
nical, and related services. 

Electron  microprobe analysis of atmos-   J. Wagman (C. & P.). 12,295 
pheric aerosols. 

Development ot a rapid survey method of   R. J. Thompson 39.245 
sampling and analysis for asbestos in      (AQED). 
ambient air, 

A survey and economic assessment of the   J.Spence(EER)  30,705 
effects of air pollution on elastomers. 

Combustion research planning study  K. Jones(OST)         157,600 

Investigate the oxidative nature of air   S. D. Lee(HER)         216,752 
pollutants and their mechanism of effect- 
mg obstructive respiratory diseases. 

Study of SOj precipitation washout  C. R. Hosier (Mel)..        175,150 
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NATIONAL AIR POLLUTION CONTROL ADMINISTRATION ACTIVE CONTRACTS—Continued 

Contractor and 
contract No. Purpose 

Project officer 
and division Amount 

Battelle Memorial Institute, 
Columbus. Ohio, 
CPA 22-69-153 

Battelle Memorial Institute, 
Columbus, Ohio, 
CPA 22-69-157 

Bcchtel Corp., 
San Francisco,Calif., 
PH 22 68-67 

Beico Pollution Control Corp., 
Paterson, N'.J., 
CPA 22-69-143 

Bendix Corp., Ann Arbor, Mich., 
CPA 22^9-55. 

Bituminous Coal Research, Inc., 
Monroeville, Pa., PH 86-67-139. 

Booz Allen & Hamilton, Inc., 
Washington, D.C., CPA 22-69-103. 

California State Department of 
Public Health, Berkeley, Calif., 
PH 86-68-35. 

California Stale Department of Public 
Health, Berkeley, Calif., CPA 
22-69 96. 

California, University of, Irvine, Calif. 
PH 86-68-28. 

California, University of. Riverside, 
Calif., PH 86-68-70. 

California. University of. Riverside, 
Calif., PH 86-68-71. 

Carnegie-Mellon University, Pitts- 
burgh, Pa., PH 22-68 38. 

Chemical Construction Corp., New 
York, N.Y., CPA 22-69-81. 

Chemical Construction Corp., New 
York, N.Y., CPA 22-69-151. 

Children's Cancer Research Founda- 
tion, I nc, Boston, Mass.. CPA 70-17. 

Cincinnati, University of. Cincinnati, 
Ohio, PH 86-67-68. 

Cincinnati, University of, Cincinnati, 
Ohio, PH 22-68-28. 

Cincinnati, University of, Cincinnati, 
Ohio, CPA 22-69 48. 

Cincinnati, University of, Cincinnati, 
Ohio, CPA 70-14. 

Columbia University, New York, N.Y., 
CPA 22-69-97. 

Com-Share, Inc.. Ann Arbor, Mich., 
CPA 22-69-61. 

Consolidated Eneineering Technology, 
Inc., Mountain View, Calif., CPA 
22-69-70. 

Copley International Corp., La Jolla, 
Calil., CPA 22-69-50. 

W. F. Davis & Associates, Leawood, 
Kans., CPA 22-69-131. 

Doughboy Industries, Inc., New 
Richmond, Wis., CPA 22-69-94. 

The Dow Chemical Co., Midland, 
Mich., CPA 22-69-144. 

The Dow Chemical Co., Midland, 
Mich.,CPA 22-69-145. 

Duke University, Durham, N.C., CPA 
22-69-105. 

Duke University, Durham, N.C.CPA 
70-14. 

Dunlap & Associates, Darien, Conn., 
CPA 22-69-123. 

Study of the nature of the chemical char-   R. Thompson 
acteristics of particulates collected from      (AQED). 
ambient air. 

Fossil fuel cost-availability models for air   R.Jimeson(OPD).. 
quality regions. 

R. E. Harrington 
(PCE). 

T. Devitt(PCE).. 

Prototype study of limestone scrubbers for 
sulfur dioxideanddustremovalsystems. 

Study of pulsed power supply for electro- 
static precipitator. 

Long-pathspectrophotometricinstrumenta-   J. Nader (C. & P.)... 
tion for in-situ monitoring of gaseous 
pollutants in the urban atmosphere. 

Evaluation of coal-cleaning methods and   T. K. Janes (PCE)... 
techniques for removal of pyrite sulfur 
from fine size coal. 

A study to determine residential soiling   L. Johnson (EER)  
costs of paniculate air pollution. 

Preparation of reports and technical review   R. Larson (CS)  
of PHS reports. 

Hemagglutination inhibition and compli-   M. Pearlman(HER).. 
ment fixation testing of blood samples. 

Basic curriculum In air pollution and its   C. R. Sleva(OMD)... 
control, developed in computer-assisted 
learning mode. 

Conduct studies of effects of toxicity of   F. G. Hueter(HER)... 
photochemical atmospheres for experi- 
mental animals. 

Conduct studies on the effects of air pollu-   W. W. Heck (EER)... 
tants on plants and aerometry. 

Study of sullur dioxide sorportion by mac-   J. P. Earhart(PCE).. 
roreticuiarion exchange resinr. 

Engineering analysis of emissions control   W. G. Tucker (PCE).. 
technology for sulfuric acid n^anufactur- 
ing process. 

High sulfur combustor study   T.K.Janes   

Carcinogenic studies on atmospheric pol-   D. L. Coffin (HER)... 
lutants. 

Eye irritation study...    V. A. Newill(HER)... 

Surveillance of air and population lead   R. J. M. Horton 
levels. (HER). 

A comprehensive annotated lead bibliog-   J. A. Brown(OTIP).. 
raphy. 

Symposium on evaluation of subclinical   R. J. M. Horton 
effects of lead (NAPCA, API, and ILZRO).      (HER). 

Panelists as substitutes for taxicab drivers V. A. Newill (HER)  
in studies of exposure to CO. 

Automotive pollutionindexmonitorcomput-   A. D. Matzo(MVPC). 
ing system (time sharing computer serv- 
ices). 

Investigation of a substitute fuel to control   S. L.Quick (MVRD).. 
automotive air pollution. 

Studies to assess the social and economic   D.Gillette (EER)  
impact of odors—national survey of the 
odor problem. 

National inventory of sources and emissions 
of cadmium, nickel, and asbestos. 

Evaluation of Doughboy Industries control 
system. 

Feasibility study and analysis of air pollut- 
ants by microwave spectroscopy. 

Determine effect of fuel additives on the 
chemical and physical characteristics of 
particulate emissions in automotive ex- 
hausts. 

A biochemical, histological.and clinical in- 
vestigation of humans with air pollution 
related diseases and animals lollowing 
exposure to air pollutants. 

EEC eHects of exposure to low levels of CO   P. Levitt (HER).. 
in humans. 

Study of classroom learning, comlort and   R.J. M. Horton 
behavior and of student health and absen-     (HER), 
teeism among climate-controlled and other 
schools. 

C. Spangler(AQEO) 

M.A.Coggiano 
(MVPC). 

J. A.Hodgeson 
(C. * P.). 

J.Wagman(C. &P.). 

S.D. Lee(HER). 

$49.388 

143,280 

1.033.439 

20.255 

113,950 

221.034 

86.645 

206,711 

20.540 

234,612 

128.228 

129.615 

30,643 

69,660 

216,601 

143.000 

29,039 

69,414 

74,826 

3,755 

14,600 

12,000 

42.269 

71.575 

35.705 

80.000 

40.828 

104.000 

72.448 

22.610 

31,514 

43-033—70—pt. 1- -15 
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NATIONAL AIR POLLUTION CONTROL ADMINISTRATION ACTIVE CONTRACTS—Continued 

Contractor and 
contract No. Purposa 

Project officer 
and division Amount 

Environmental Eingineering, Inc., 
Gainesville, Fla., and J. E.Sirrine 
Co.,Greenville, S. C.,CPA 
22-69-18. 

Environmental Research & Applica- 
tions, Inc.. Stamford, Conn., CPA 
22-69-152. 

Ernst & Ernst, Washington, D.C., PH 
22-68-29. 

Ernst & Ernst, Washington, D.C.CPA 
22-69-17. 

Esso Research & Engineering Co., 
Linden, N.J.,PH 86-67-130. 

Esso Research & Engineering Co., 
Linden, N.J.,PH 22-68-55. 

Esso Research & Engineering Co., 
Linden, N.J.. CPA 22-69-ft. 

Esso Research & Engineering Co., 
Linden, N.J., CPA 22-69-88. 

Esso Research & Engineering Co., 
Linden, N.J., CPA 22-69-89. 

Esso Research & Engineering Co., 
Linden, N.J., CPA 22 69-154. 

Ethyl Corp., Ferndale Mich., CPA 
22-69 66. 

Florida, University of, Gainesville, 
Florida, CPA 22-69-76. 

FMC Corp., Princeton, N.J.. CPA 
22-69 92. 

The Franklin Institute, Philadelphia, 
Pa., CPA 22-69-30. 

The Franklin Institute, Philadelphia, 
Pa„ CPA 22-69-75. 

GCA Corp., Bedford. Mass., 
PH 86-67-125. 

GCA Corp., Bedford, Mass., 
CPA 22-69-36. 

GCA Corp , Bedford, Mass., 
CPA 22-69-38. 

General Dynamics Corp., San Diego, 
Calif., CPA 22-69-142. 

George Washington University, 
Washington, D.C.. CPA 70-8. 

General Research Corp., Santa 
Barbara, Calil., CPA 22-69-127. 

General Technologies Corp., Reston, 
Va., CPA 22-69 59. 

General Technologies Corp., Reston, 
Va.. CPA 22-69-82 

W. R. Grace & Co., Clarksville, Md., 
PH 86-67-129 

Graphic Arts Technical Foundation, 
Pittsburgh, Pa., PCA 22-69-72 

Harbridge House, Inc., Boston, Mass., 
CPA 22-69-58 

Prof. W. W. Holland, St. Thomas 
Hospital Medical School, London, 
S.E.I., England, CPA 22-69-32 

IIT Research Institute, Chicago, IN., 
PH 86-67-30 

IIT Research Institute, Chicago, III., 
CPA 22-69-122 

IIT Research Institute, Chicago, III., 
CPA 22-69-134 

Illinois Institute of Technology, 
Chicago, III., CPA 22 69 98 

Illinois Institute of Technology, 
Chicago. III., CPA 22-69-121. 

Illinois, University of, Urbana. 
Illinois, PH 86 67-26 

System analysis study of emissions control   W. G. Tucker (PCE), 
in the wood pulp industry. F. L. Bunyard 

(EER). 

Document on control techniques for odorous   J. 0. Copeland 
air pollutants. (abatement). 

Analytic studies in air pollution R. Smith (OPD) 

Fluidized bed contactor for reaction of SO: 
in flue gas vtith limestone-base material. 

Systems study of nitrogen oxides control 
methods for stationary sources. 

Study of gasoline composition and vehicle 
exnausi gas polynuclear aromatic content. 

A profile study ol air pollution control activi* 
ties in foreign countries. 

A feasibility study on the control of nitrogen 
oxides in automotive engine exhaust. 

Air pollutant and meteorological instrumen- 
tation R. & D. planning and programing. 

Study of the interactions of fuel volatility 
and automotive design as they relate to 
driveability. 

Mixing height determination  

Applicability of inorganic solids other than 
oxides to the development of new proc- 
esses for removing SO, from flue gases. 

Translation services  

Screening, cataloging, abstracting, and 
indexing ol air pollution technical liter- 
ature. 

Study ol sulfur reactions in stack plumes  

Study to determine the fate of CO in the 
atmosphere. 

Fabric filter system study  

$380,307 

86,268 

Development of infrared scanning spectro- 
photometer  for  remote  monitoring  of 
notgaspollutants- 

Assist community understanding of facts 
and public issues about air pollution. 

Modeling study to characterize the photo- 
chemical atmospheric reactions to the 
Los Angeles Basin area. 

Inlrared spectroscopic study of gas-solid 
interactions. 

Study of cost of sulfur oxide and particulate 
control using solvent refined coal. 

Development of improved alkalized alumina. 

Evaluations of emissions and control tech- 
nologies in the graphic arts industries. 

Recommendation and implementation of 
multiproject management system for the 
planning and control of engineering R. 
& D. activities performed by non- 
Federal contractors. 

State-of-the-art review of chronic respira- 
tory disease. 

Conduct studies to determine the effects 
of exposure to atmospheric pollutants on 
the susceptibility of animals to respira- 
tory diseases. 

Study lor development of particulate emis- 
sion control techniques for spark-ignition 
engines. 

Study of chemical species in diesel exhaust 
and their contributions to exhaust odors. 

Study of effects of CO on performance 
capability of primates. 

Sampling and evaluation of coat mines in 
Illinois by the Illinois Geological Survey. 

R. Smith (OPD)  299.200 

P.H.Gerhardt(OPD). 9.855 

J.S.Bowen(PCE).-. 272,074 

T.C.Gilman(PCE).. 363,154 

T. W. SUnley 
(C. & P.). 

B. L.Evans (OTIP).. 

32,879 

74,493 

H. A. Ashby (MVPC). 98,180 

R. Kirk (OPD)  131,350 

G. Kittredge 
(MVRD). 

62,348 

G. Holzworth (Met.).. 23.464 

L.Stankus(PCE)-... 116,125 

B. L. Evans 
(OTIP). 

P. Halpin(OTIP).... 

26,512 

187,481 

L. Niemeyer 
(Meteorology). 

J. J. Butalini 
(C. & P.) 

D.Harmon (PCE).... 

80,320 

14,231 

129,997 

J.Nader(C. »P.)... 116,490 

S. Samuels(OEI).... 87,600 

A. P. Altshuller 
(C. 4 P.). 

56.485 

R. Larkin (PCE)  51,879 

J. Grout(OPD)  38.272 

M.H. Hooper (PCE).. 705,707 

E. Pollard (PCE)  62.767 

B. L. Beals(PCE).... 9,878 

CM. Shy (HER)  8,067 

D.L Coffin (HER)... 277,309 

J.Peterson (Met)... 48,733 

J. Raney(MVRD).... 96,058 

G. Kittredge 
(MVRD). 

K. Anger (HER)  

33,000 

31,417 

T.K. Janes (PCE)... 148,856 
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Contiicloc and 
contract No. Purpose 

Project officer 
and division Amount 

Illinois. University of, Urbana, 
Illinois, CPA 22-69-65 

Iowa Slate University, Ames, Iowa, 
CPA 22 69-107 

A. T. Kearney & Co., Inc., Cfiicago, 
111., CPA 22-69-106 

The M. W. Kellogg Co., Piscatawa, 
N.J.. PH 86-68-86. 

Linlon, Mields & Coston. Inc., 
Washington, O.C, CPA 70-11. 

League of Women Voters Education 
Fund, Washington. O.C. CPA 
22-69 74. 

Arthur 0. Little, Inc., Cambridge, 
Mass., CPA 22-69-63. 

Arthur D. Little, Inc., Cambridge, 
Mass.. CPA .2-69-23. 

Litton Systems, Inc., Camarillo, Calif., 
PH 22-88-25. 

Los Angeles County Air Pollution 
Control District, Los Angeles. Calif., 
CPA 22-69-137. 

Louisiana State University, Baton 
Rouge, La., PH 22-68-50. 

Louisiana State University, Baton 
Rouge, La., CPA 22-69-100. 

Loyola University. Hines, III., 
PH 22-68-8. 

The Marquardt Corp., Van Nuys, 
Calif., CPA 22-69-128. 

Maryland, University of, Baltimore, 
Md., PH 22 6S 5. 

Massachusetts Institute of Technol- 
ogy, Cambridge, Mass., CPA 22-69- 
44. 

Massachusetts, University of Amherst, 
Massachusetts, PH 22-68-39. 

Walter C. IVIcCrone Associates, Inc., 
Chicago. III., CPA 22-69-130. 

McNally-Pittsburg Manufacturing 
Corp., Pittsburg, Kans., PH 22-69- 
59. 

Marquelte School of Medicine, Milwau- 
kee, Wis., CPA 10 1. 

Medical College of South Carolina, 
Charleston, S.C, CPA 22-69-13. 

Meteorology Research, Inc., Altadena, 
Cahf., CPA 22-69-20. 

Midwest Research Institute, Kansas 
City, Mo., CPA 22^9-104. 

Midwest Research Institute, Kansas 
City, Mo., CPA 22-69-113. 

The Regents of the University of Michi- 
gan. Michigan, University of Ann 
Arbor, Mich., CPA 22-69-51. 

Mine Safety Appliance Research Corp., 
Evans City, Pa., PH 22-68-11. 

Monsanto Research Corp., SL Louis, 
Mo., PH 22-68-12. 

Montana, University of, Missoula, 
MonL, CPA 22-69-161. 

National Academy of Sciences. 
Washington, DC, CPA 22 69-31. 

National Oil Fuel Institute, Inc., 
New York, N.Y., CPA 22 69 53. 

National Tuberculosis and Respiratory 
Disease Association, New York, 

N.Y., CPA 22^9-117. 

Study of petrographic and mineralogical 
characteristics of carbonate rocks related 
to sulfur oxide sorption in flue gases. 

Behavioral and neurological effects of lead.. 

System analysis of emissions and emissions 
control in the iron foundry system. 

Evaluation of alkalized alumina process... 

Study of factors relating to the proposed 
designation of air quality control regions. 

Community support program  

I nvestigations of dieset exhaust composition 
and odor. 

Systems analysis study, reduction of air 
pollution from refuse incineration. 

Analytic studies in air pollution  

Study of jet aircraft emissions and air 
quality in the vicinity of the Los Angeles 
international airport 

Rotoslide sampling for aero-allergens asso- 
ciated with outbreaks of epidemic asthma 
in New Orleans. 

A specific method for the determination of 
ozone in the atmosphere. 

Survey sources of mortality and morbidity 
data within Chicago and establish rela- 
tionships between intracity variations in 
mortality and levels of air pollution. 

Study of continuous flow combustion sys- 
tems for external combustion vehicle 
powerplants. 

Effects of environmental factors on human 
rcipiralory function. 

Research and development engineering 
services. 

Study of the chronic effects of low levels of 
air pollutants upon floricultural and vege- 
table plants in the Northeast. 

Standard manual methods for particulate 
measurements for fossil-fuel combustion 
sources. 

Design and cost analysis study fo a proto- 
protolype coal cleaning plant. 

Study of effects of CO on human behavior 
and performance (CAPM-3-68). 

Relationship of cadmium to blood pressure 
among superphosphate plant workers and 
toxemia of pregnancy. 

Particle study-turbulence study  

Particulate pollutant system study  

Systems analysis of the  effects of air 
pollution on materials. 

Kinetics of oxidation  and  quenching of 
combustibles   in   exhaust  systems  of 
gasoline engines. 

Appltcabiltty of inorganic liquids to the 
development   of   new   processes   tor 
removing SOj from flue gases. 

Applicability of catalytic oxidation to the 
development   of   new   processes   for 
removing SOi from flue gases. 

Study  of  accumulation  in  animals  and 
vegetables of trace elements emitted 
from smelters in East Helena, MonL 

Advisory service on scale-up of air pollu- 
tion control processes. 

Residual and fuel oil data for standard 
metropolitan statistical areas. 

Community support program  

J.S. Bowen{PCE)... )69,320 

C. Xintaras and 
B. L.Johnson 
(HER) 

N. PlaksCPCE)  

25,627 

264,356 

. M. H. Hooper (PCO- 265,30 

D. Calkins (ORA).... 184,600 

S. W. Samuels (DIE). 7,807 

G. D. Kittredge 
(MVRO). 

R. C. Lorentz(PCE).. 

33,263 

205,281 

R. Smith (OPD)  296,500 

E.C. Tabor (AQED).. 181,261 

V. Hasselblad (HER). 14,749 

A. P.AItshuller 
(C. S P.). 

CM. Shy (HER)  

22,067 

85,267 

R. F. Machacek 
(MVRD). 

96,683 

C. A. Cohen (HER) .. 126,507 

B. Beals(PCE)  105,370 

R. A. Reinert(EER).. 42,652 

J. Burckl«(PCE).... 203,000 

T.K. Janes (PCE)... 78,175 

J. Knelson(HER).... 35,022 

CM. Shy (HER)  33,014 

C. R. Hosier 
(Meteoroloey). 

T.W. Devitl(PCE)... 

68,183 

249,500 

F. H. Haynie(EER).. 98,942 

G. Kittredge (MVRD). 39,255 

E. D.Margolin (PCE). 211,923 

G. L Huflman (PCE). 257,6«5 

T.R. Lewis (HER)... 10,438 

P. W.Spaite(PCE).. 50,000 

J. C Fensterstock 
(AQED). 

S. W. Samuels 
(01E). 

4,562 

150,000 
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Contractor and 
contract No. Purpose 

Project officer 
and division Amount 

New York, the City of. Department of 
Air Resources, New York. N.Y., 
CPA 21-69-135. 

New York University Medical Center, 
New York, NY., CPA 22-69-35. 

North American Rockwell Corp., 
Atomics International Division. 
Canoga Park, Calif., PH 86-67-128. 

North Carolina, University of, 
Greensboro, N.C., PH 22-68-2. 

North Carolina, University of. Chapel 
Hill, N.C., CPA 22-69^67. 

Northern Research & Engineering 
Corp., Cambridge, Mass., CPA 22- 
69-90. 

North American Rockwell Corp., Ca- 
noga Park, Calif., CPA 70-3. 

Olson Laboratories, Inc., Dearborn, 
Mich.. CPA 22-6»-91. 

Olson Laboratories, Inc., Dearborn, 
Mich.. CPA 22-69-158. 

Oregon State University, Corvallis, 
Oreg., PH 22-68-15. 

Oregon State University, Corvallis, 
Oreg., CPA 22-69-86. 

Owens-Corning Fiberglas Corp., 
Granville, Ohio. PH 22-68-64. 

The Pennsylvania State University, 
University Park, Pa., CPA 22-69-37. 

Pittsburgh, University of, Pittsburgh, 
Pa., PH 86 67-73. 

President 8 Fellows of Harvard 
College, Cambridge, Mass., CPA 
22 69-45. 

Pressure Chemical Co., Pittsburgh, 
Pa., CPA 22 69-21. 

Pope, Evans & Robbins, Alexandria, 
Va., CPA 70-10. 

Radian Corp., Austin, Tex., CPA 
22 69-138. 

Research-Cottrell. Inc., Bound Brook, 
N.)., CPA 22-69-139. 

Research Tirangle Institute, Research 
Triangle Park, N,C., CPA 22-69-7. 

Research Triangle Institute, Research 
Triangle Park, N.C., CPA 22-69-57. 

Research Triangle Institute, Research 
Triangle Park, N.C., CPA 22-69-79. 

Research Triangle Institute, Research 
Triangle Park, N.C., CPA 22 69-109. 

Resources Research, Inc.. Reston, Va.. 
CPA 22-69-111. 

Resources Research, Inc., Reston, Va., 
CPA22 69 119. 

Roberts &Schaefer Co., Chicago, III., 
PH 22-68 62. 

Scientific Research Instruments Corp , 
Baltimore, Md., PH 86-68-65. 

Scientific Research Instruments Corp., 
Baltimore, Md., CPA 22 69-40. 

Scott Research Laboratories. Inc., 
Plumsteadville, Pa., CPA 70-6. 

Scott Research Laboratories, Inc., 
Plumsteadville, Pa., CPA 22-69-47. 

Scott Research Laboratories, Inc., 
Plumsteadville, Pa., CPA 22-69-68. 

Scott Research Laboratories, Inc , 
Plumsteadville, Pa., CPA 22-69 129. 

Study of air pollution aspects of various   J. Fensterstock 
roadway configurations with relation to      (AQEO). 
the proposed lower Manhattan Express- 
way. 

Development of molten carbonate process 
for removal of sulfur dioxide from power- 
plant stack gases. 

Conduct a comprehensive survey to iden- 
tify and document known and suspected 
air pollution induced effects on various 
textiles and dyes. 

Symposium on multiple source urban dif- 
fusion models. 

Study of time requirements for retrofitting 
jet aircraft with improved combustor de- 
signs. 

Development of particulate control tech- 
niques for spark ignition engines (molten 
carbonate scrubber process). 

Study of emissions from 2-cycle internal 
combustion engine. 

Study of automobile exhaust emissions in 
consumer-owned vehicles. Great plains 
surveillance program. 

Study economic impact of a fluoride- 
emitting source on the fruit tree industry 
in the Dalles area, Oregon. 

Study of the social and economic effocts of 
changes in air quality. 

Evaluation of fabric filters to remove sulfur 
dioxide at elevated temperatures. 

Air pollution research guide  

Pathophysiologic responses of humans and 
aminals to single and multiple air pollu- 
tion mixtures. 

Laboratory technical services  

Procurement and preparation of airborne 
carcinogens. 

Characterization and control of air pollut- 
ants from a fluidized-bed combustion 
unit. 

Theoretical description of the limestone- 
wet scrubbing process for SO: removal. 

Particulate collection study—TVA limestone 
tests. 

Ozone chemiluminescent study  

Studies related to air quality control regions, 
guides to good practice, control technol- 
ogy, and abatement field activities. 

Comprehensive economic cost study of air 
pollution control costs lor selected indus- 
tries and selected regions. 

An evaluation of techniques for the measure- 
ment of low concentrations of trace gases 
in the atmosphere. 

Development of a training exercise on 
beneflt-cost evaluation of air pollution 
control strategies. 

Evaluation and development of air pollutant 
emission factors. 

Design and cost analysis study for a proto- 
type coal cleaning plant 

Conduct studies on sulfur control by means 
of coal gasification. 

Improved instrumentation for determina- 
tion of exhaust gas oxygenate content. 

Atmospheric reaction studies in the Los 
Angeles Basin. 

Effects of gasoline additives on carburetor 
and positive crankcase ventilation system 
performance as they relate to exhaust 
emissions. 

Investigation of passenger car refueling 
losses. 

Study of exhaust emission from reciprocat- 
ing aircraft powerplanls. 

$187,633 

P. Levitt (HER)  22.847 

P. W.Spaite(PCE).. 1,237,679 

J. B. Upham(EER)... 72,266 

L. E. Niemeyer 
(Meteorology). 

W. H. Megonnell 
(0./S. i C.) 

8.100 

7.300 

J. L. Raney (MVRD). 31,355 

 do   9,980 

Pinkert (MVPC)  327,426 

W. W. Heck(EER)... 180,916 

D. O.Gillette (EER).. 47,220 

D, L. Harmon (PCE) - 46,746 

R. L. Kolbinsky 
(OTIP). 

C. A. Cohen (HER)... 

20,563 

93,316 

. G.L.Huber(HER)... 9,372 

D.L. Coffin (HER)... 80,581 

B. Henschel(PCE)... 245,450 

J.L.Phillips (PCE).. 80,519 

T, W. Devitt(PCE).... 67,200 

A. E. O'Keeffe (C. & 
P.). 

H. C. Miller 
(abatement). 

103,278 

198, 760 

J. O'Connor (EER)... 234,882 

A. P. Altshuller 
(C. & P ). 

34,416 

F. L Cross(OMD>... 31,318 

C. B. Morita (AQED). 48,779 

T.K.Janes (PCE)... 79,000 

E. O.Margolin (PCE)- 241.884 

J. E.Sigsby.Jr. 
(C. & P.). 

A. P. Altshuller 
(C. & P.). 

C. Domke(MVPC)... 

29,919 

75,617 

34.025 

H.Hopkins (MVPC)-. 15,856 

G. Kittredge 
(MVRO). 

89,650 
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Contractor and 
contract No. Purpose 

Project officer 
and division Amount 

Scott Researcli Laboratories. Inc., 
Plumsleadville, Pa.. CPA 22-69-156. 

Singmaster & Breyer, New York, 
N.Y . CPA 22-65-136. 

Singmaster & Breyer, New York, 
N.Y., CPA 22 69-141. 

Southern Calitornia, University of, 
Los Angeles, Calil., PH 86-68-43. 

Southern California, University of, 
Los Angeles, Calif.. PH 86-68-44. 

Southern Research Institute, 
Birmingham. Ala., CPA 22-69-73. 

Southwest Research Institute, San 
Antonio, Tex., PH 86-67-72. 

Southwest Research Institute, San 
Antonio, Tex., PH 22-68-23. 

Southwest Research Institute, San 
Antonio, Tex.. PH 22-68-36. 

Southwest Research Institute, San 
Antonio. Tex.. CPA 22 69-71. 

Southwest Research Institute, San 
Antonio, Tex., CPA 22-69-77. 

Southwest Research Institute, San 
Antonio, Tex., CPA 22-69-102. 

Sperry Rand Corp., Sperry Rand 
Microwave Electronics Division, 
Clearwater, Fla., CPA 22-69-93. 

Sperry Rand Research Center, 
Sudbury, Mass., PH 22-68-22. 

Speiry Rand Research Center, 
Sudbury, Mass., CPA 22-69-116 

Stanford Research Institute, Menio 
Park, Calif.. PH 86-6S 27. 

Stantord Research Inslitute. MenIo 
Park. Calif., CPA 22-69-43. 

Stanford Research Institute, MenIo 
Park, Calif., CPA 22-69-64. 

Stanford Research Institute, MenIo 
Park, Calif., CPA 22-69-78. 

Stanford Research Institute. MenIo 
Park. Cahl.. CPA 22 69-115 

Stanford Research Inslitute, MenIo 
Park, Calif.. CPA 22-69-125. 

Statens Naturvardsverk, The National 
Nature Conservancy Office, Solna, 
Sweden, CPA 22 69-99. 

Stone & Webster Engineering Corp., 
Boston, Mass., CPA 22 69 80. 

System Development Corp , Santa 
Monica, Calif, PH 22 68-56. 

System Development Corp.. Sania 
Monica, Calif., CPA 22-69-108. 

Temple University, Philadelphia, Pa., 
PH 22 68 52 

Thermo Electron Corp., Waltham, 
Mass., CPA 22 6H32. 

Thermo-Systems, Inc, SI. Paul, Minn., 
CPA 22-69-83. 

Travelers Research Corp., Hartford, 
Conn, CPA 22 69-14. 

TRW, Inc., Redondo Beach, Calif., 
CPA 70-4. 

TRW, Inc. Redondo Beach, Calif., 
PH 22-«8-46. 

TRW. Inc., Washington, D.C., 
PH 22-68-60. 

TRW. Inc.. Washington. DC, 
PH 22-68-32 

TBW Systems Croup, TRW, Inc., 
Redondo Beach, Calil. 
CPA 22-69^87 

Study of the effect of aboratory ambient   Bozek(MVPC) 
conditions on exhaust emissions. 

Control techniques for fluoride air pollutants F. Alpiser 
(abatement). 

G. Crane 
(abatement). 

F. G. Hueter(HER). 

Document on control techniques for lead air 
pollutants. 

Toxicity of controlled and ambiently pol- 
luted atmospheres study. 

Reactions of the human respiratory and   A. Hudson (HER).  . 
circulatory systems to Los Angeles air 
pollutant studies. 

Electrostatic precipitator systems study 

Investigation ot diesel power vehicle odor 
and smoke. 

...do  

T. Devitt(PCE)  

R.Stabman(MVRD). 

....do..  

A field study of diesel engine exhaust J. L. Raney(MVRO).. 

Preparation of guide to good practice for   R. C. Stahman 
diesel powered vehicles. (MVPC). 

Preparation ol control techniques for CO,   S. Bergin (abate- 
NO, and hydrocarbons from mobile fuel      ment). 
combustion sources. 

Electronspin resonance studies ot vegeta-   W. Heck (EER)  
tion damage. 

Radiometric thermasonde program  T. J. Lemmons 
(meteorology). 

Determine the capabilities of millimeter   C. R. Hosier 
wave radiometers for remotely measuring      (meteorology), 
temperature   profiles   pertinent   to   air 
pollution. 

Development and application of advanced   T. J. Lemmons 
techniques for determining atmospheric      (meteorology), 
stability using the radiometiic therma- 
sonde. 

Studies of the effects of low levels of NOj   D. L. Coffin (HER). 
with regard to emphysema. 

Study to deteimine the fate ol CO in the 
atmosphere. 

Urban diffusion modeling  

J. I. Bufalini 
(C. & P.). 

C. R. Hosier (meteor- 
ology and C. & S.). 

N. Plaks (PCE).  Feasibility study of new SO; control process 
applied   to   smelter   and   other   low 
emissions sources. 

Study   of   catalytic   control   of   exhaust   S. L. Quick (MVRD) 
emissions from Otto cycle engines. 

Investigation of photochemical reactivities 
of organic solvents. 

Screening  and  abstracting  air  pollution 
documents in the Scandinavian literature. 

S. Kopczynski 
(C. & P.). 

B. L.Evans (OTIP). 

Development of the Stone and Webster-   1. P. Earhart(PCE).. 
Ionics sulfur dioxide removal and re- 
covery process. 

Conduct a survey of driving patterns in 5   C. J. Domke(MVRD)- 
cities relative to auto air pollution. 

Comprehensive  technical   report  on   all   D. S. Barth (B.C. & 
atmospheric contaminants associated S.). 
photochemical air pollution. 

Astudyof economics of air pollution control. P. Gerhardt(OPD)... 

Study of a Rankine cycle propulsion system 
for passenger vehicles. 

Development of a transducer for continuous 
air pollution aerosols using a quartz- 
crystal oscillator. 

A study of indoor outdoor air pollutant 
relationships. 

Holographic determination of injected 
limestone distribution in unit 10 of the 
Shawnee powerplant 

Applicability of organic solids to the devel- 
opment of new techniques for removing 
oxides of sulfur from flue gases. 

Systems analysis program for the National 
Air Pollution Control Administration. 

Analytic studies in air pollution  

Study of surveillance, inspection and main- 
tenance procedures for minimizing auto- 
motive exhaust emissions. 

R. Machacek 
(MVRD). 

J. Wagman (C. S P.). 

J. M.Bryant (AQEO). 

D. K. Felton(PCE).-. 

E. D. Ma rgolin 
(PCE). 

R. M.Jimeson(OPD). 

R. Smith (OPO)  

K. Mills (MVPC)  

$52,609 

35,248 

35.654 

462,766 

184,189 

289.277 

232,448 

237,578 

117,954 

27, 225 

42, 793 

72,897 

52,055 

209,280 

128.600 

299,751 

15,383 

40.000 

35,000 

45,340 

94,760 

4,000 

23.000 

85,928 

149,620 

34.712 

174.173 

46,363 

55,465 

84.500 

93.414 

852.413 

289.913 

245.534 



220 

NATIONAL AIR POLLUTION CONTROL ADMINISTRATION ACTIVE CONTRACTS-Continued 

Contractor and 
contract No. Purpose 

Project officer 
and division Amount 

Tulane University, Nev> Orleans, La., 
CPA 22-69-120. 

Tyco Laboratories, Inc., Waltham, 
Mass., PH 86-68-75. 

United Aircraft Corp., United Aircraft 
Researcti Laboratories, East Hart- 
ford, Conn., CPA 22-69-114. 

Vanderbilt University, Nasliville, 
Tenn., CPA 22-69-60. 

VDI-Verlag G.m.b.H,, Dusseldorf, 
Germany, CPA 70-2, 

Virginia, University of, Ctiarlottesville, 
Va., PH 22-68-7. 

Walden Research Corp., Cambridge, 
Mass., CPA 22-69-85. 

Walden Researcti Corp., Cambridge, 
Mass., CPA 22-69-95. 

Washington, University of, Seattle, 
Wash., CPA 22-69-3. 

Washington, University of, Seattle, 
Wash., CPA 22 69-126. 

West Virginia University, Morgantown, 
W. Va., PH 22-68-18, 

Westinghouse Electric Corp., 
Pittsburgh, Pa., CPA 70-9. 

West Virginia University, Morgantown, 
W. Va., CPA 22 69-149. 

Westinghouse Management Services, 
Inc., Baltimore, Md., PH 22-68-37, 

Whittaker Corp., San Diego, Calif., 
CPA 22-69-118. 

Development of a research program for the 
evaluation of the effects of NO, and/or 
oxidants upon human health. 

Establish the feasibility of oxidizing the 
SO: in powerplant flue gases to sulfuric 
acid. 

Technological and economic feasibility 
study of advanced power cycles and 
methods of producing nonpolluting fuels. 

Socioeconomic and air pollution factors in 
neonatal mortality. 

License fee to publish an English translation 
tion ol the Journal "STAUB-Reinhallung 
der Luff." 

Establish design criteria and develop an 
aerosol ultracentrifuge for continuous 
operation in the ambient atmosphere. 

Systematic study ol air pollution from 
fossil-fuel combustion equipment 

Standard chemical methods for sampling 
and analysis of gaseous pollutants from 
the combustion of fossil luels. 

Study of air .oollution and health in a normal 
urban population. 

Feasibility study ot the effects ol air pollu- 
tion and weather on mortality. 

Pilot scaleup of processes to demonstrate 
utilization ol pulverized coal fly ash 
modified by addition of limestone/ 
dolomite SO, removal additives. 

Evaluation of the fluidized-bed combustion 
process. 

Experimental investigation of the penetra- 
tion and dispersion phenonema in the 
limestone injection process. 

Analytic studies in air pollution. 

Williams Research Corp. 
Mich., CPA 22-69^. 

The Regents of the University of 
Wisconsin, the University ol 
Wisconsin-Milwaukee, Milwaukee, 
Wis., CPA 22 -69-52. 

University of Wisconsin, Madison, 
Wis., CPA 22-69-101. 

Development of portable electrochemical 
transducers tor the detection of SOi and 
oxides of nitrogen. 

Walled Lake,   Gas turbine engine emissions  

Urban   air   pollution  damage  functions: 
theory and measurements. 

Studies on techniques for satellite surveil- 
lance of global air pollution. 

V. A. Newill(HER)... K,026 

G. L. Huffman 
(PCE) 

137,531 

E. D. Margolin 
(PCE). 

292,654 

R. J. M. Horton 
(HER). 

B. L.Evans (OTIP).. 

30,224 

5,100 

J. Wagman (C. & 
P.). 

74,863 

R. Day (PCE)  241,902 

R. L. Larkin(PCE)... 198,330 

V. A. Newill (HER)... 56.972 

W. Riggan(HER).... 32,946 

T, A. Kittleman 
(PCE). 

47,842 

P. P. Turner (PCE).. 344. 487 

D. Clay (PCE)  31,033 

R. Smith (OPD)  43,724 

R. K. Stevens 
C. & P.). 

47,443 

H, A. Ashby 
(MVPC). 

P. H. Gerhardf 
(OPD)and 
B. Peckham 
(EER). 

R. McCormlck (Mel). 

45,500 

38,683 

48,005 

Mr. ROGERS. NOW, tell me about your funds that you are asking 
for the iiiTplementiition of the ii(lministriition's bill. 

Mr. JOHNSON. The 1971 biulget requests will be $112,018,000. I 
beg your pardon. I gave you obligations rather than the request. If I 
could correct that, it would be $106,003,000. 

Mr. ROGERS. And for 1972 and 1973? 
Mr. JOHNSON. I do not have those figures available. We do not 

have those. We will see if we can get them for you, Mr. Chairman. 
Mr. ROGERS. We would like those figures, because this committee 

does not approve open-ended programs, and it will be necessary to 
have those figures so we will know exactly what you are going to do and 
how much money and if you could furnish those, I will appreciate it. 

(The following information was received for the record:) 

FISCAL YEAR 1972 AND 1973 FnnDirjo FOB AIR POLLUTION CONTROL PROGRAM 

The level of Administration request's for funding of the air pollution control 
program for fiscal years 1972 and 1973 cannot be projected at the present time 
except in general terms. 

For fiscal vear 1975, a projection derived from long range planning guides 
provided by DHEW in August 1969 was .$182,000,000. (This amount was allocated 



to NAPCA bj' the Environmental Health Service from the total planning alloca- 
tion given it by the Department for all its programs.) Based on this FY 1975 
figtire, NAPCA adopted as planning guides for FY 72 and FY 73 the figures 
$154,030,000 and $170,590,000 respectively. These figures should not, of course, 
be considered as approved bj' the Department. 

Since development of the DHE W planning guides, the Administration's proposal 
for the amendment of the Clean Air Act has been developed and presented to the 
Congre.ss. It will necessarily involve substantial expenditures over and above 
those required for carrying out the Department's responsibility under existing 
legi.slation even if the present schedule for control, research and all other activities 
should not be accelerated. New activities under the Administration proposal will 
include production line testing of motor vehicles and enforcement of standards in 
production cars, regulation of fuels and fuel additives, development of national 
emission standards for certain types of stationary sources, and substantially 
increa.-^ed federal enforcement activities. Furthermore, adoption of the Adminis- 
tration's proposal will entail a considerably faster schedule and expanded effort 
in the review of state implementation plans and other activities. The precise form 
of the legislation Congress will see fit to adopt is a significant variable. 

It must be kept in mind, of course, that development of the budgets for FY 72 
and 73 will require taking into effect such normal budgetary considerations as 
the total availability of federal funds in the light of pressures on the national 
economy and the determination of priorities among competing programs, both 
within bllEW and outside. 

Mr. ROGERS. NOW, you plan to obligate $112 million in 1971. 
Would you break that down as to how much for research in your 
various activities? 

Mr. JOHNSON. We can get you infonnation for the record on that. 
Mr. ROGERS. Could you give us a quick rundown now? 
Mr. JOHNSON. In terms of what we call abatement and control— 

that is our operating program in the field for grants—we would 
obligate about $28 million. And for direct operations, that is the 
performance of our staff, about $11 million. 

In terms of research and development and demonstrations, and this 
is all of it for the total air pollution control program, grants and 
contracts, about $40 million; direct operations, approximately $22 
million. 

Mr. ROGERS. $22 million? 
Mr. JOHNSON. Yes, sir, in terms of manpower and training, which 

is one of our very necessary operations, grants are $3.6 million and 
direct operations, $2.2 million. 

To operate the Office of the Commissioner, $2.7 million. 
Dr. MiDDLETON. There is another explanation of that figure, which 

I can give you at another time. 
Mr. JOHNSON. We call that program direction and management 

services. Dr. Middleton suggests that I give you a little different 
breakdown in terms of some broad categories and that will give you 
a better picture, also. 

We have what we call effects and surveillance. This is $16.9 million 
or $17 million in 1971. Control and compliance, $86.1 million, and for 
other activities, about $8.9 million. 

I think there is one other figure you might like to have for an over- 
view. In terms of our efforts in terms of research for conventional 
vehicles, we would spend about $3.7 million, and for unconvential 
vehicles about $9.2 million, for a total of $12.9 million. 

Mr. ROGERS. Now, the unconvential vehicles, is that your research 
on engines other than combustion? 
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Mr. JOHNSON. That is correct. Also funding in there for our testing 
of prototypes and our testing of fleet vehicles that prove out on a 
prototype basis. 

Mr. ROGERS. What research are you doing on the present v-ehicle? 
Mr. JOHNSON. Unconventional or conventional vehicles? 
Mr. ROGERS. Both. 
Mr. JOHNSON. In terms of conventional vehicles, we are testing 

the prototypes that are developed by the manufacturers. We do this 
at our Ypsilanti Laboratory for certincation purposes. 

In addition, we have some surveillance activities going on in term 
of actual production models to see how closely they align with the 
prototype vehicles. 

I am going to ask Dr. Middleton to amplify some of this. I would say 
that in terms of unconventional vehicles, at this time in time, while we 
have not a testing program, we do have two contracts for evaluative 
purposes, and perhaps you would amplify that. 

Dr. Middleton. These two programs are looking at the kinds of an 
external flame outside that would be required so it would be as clean 
as possible, as well as a type of a system that should be developed where 
an engine has the minimum pollution problem. 

In addition, Mr. Chairman, in cooperation with the General Services 
Administration, we are testing vehicles on a variety of fuels, be it 
compressed natural gas, liquid natural gas or liquified petroleum gas, 
to determine the suitability of certain forms of fuel for existing 
conventional engines. 

This we do in our Los Angeles facility, as well as elsewhere, to assist 
General Services in making a judgment on whether fuel conversion is 
a useful thing for the Federal Government. 

Mr. ROGERS. I notice in your statement, Mr. Johnson, you say you 
are thhiking of actually purchasing cars for testing, but also a procure- 
ment program to distinguish between the two. 

Mr. JOHNSON. Yes, sir. Actually there are three phases to this. One, 
we would hope to be able to encourage a prototype development of a 
vehicle which we would have to test to see if they reach certain types 
of Federal standards. If they were successful in that avenue of ap- 
proach, we would then seek to test these in a fleet of some type, fleet 
purchasing, with jierhaps maj'be 300 to 500 vehicles. 

Tliese are matters that wo are discussing. I think this is the way we 
should go in this kind of activity. 

Mr. ROGERS. YOU are giving some consideration for allowing GSA, 
is this what you have in mind, the same type of program? 

Mr. JOHNSON. Yes, the same type of program and if the fleet test- 
ing jiroves out, and everything is satisfactory i)erhaps there would be 
an additional incentive where the Federal Government would estab- 
lish a i)rocurement program. 

Mr. ROGERS. Does the 1967 Act allow you to register additives? 
Mr. JOHNSON. Yes; we arc authorized to register additives. 
Mr. ROGERS. Have you done it? 
Mr. JOHNSON. We have not. We started early last June to develop 

the rule-making procedure for this. We had considerable discussion 
with the industry as a result of this initial effort. 

W^e are in the process of reviewing that in ligjit of the latest develop- 
ments and we arc at that status right now, Mr. Chairman. 

Mr. ROGERS. What abatement controls have 3'ou exercised? 
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Mr. JOHNSON. I think if we are talking about tlie automobile still, 
Mr. Chairman, the controls have been implemented through the 
national rule-making authority we exercised starting in 1968, and again 
in 1970, and culminating with our proposed 1975 standards. 

Mr. ROGERS. I would like for you to outline to us what is being 
open in the abatement control by the agency, for the records and how 
it is working. 

(The following material was received for the record:) 

REVIEW OF ACCOMPLISHMENTS OP AB.'ITKMENT ACTIONS INITIATED UNDER SEC- 
TION 108 OF THE CLEAN AIR ACT, AS AMENDED 

The abatement provisions of the Clean Air Act were invoked in 10 areas of the 
United States from 1965 through 1969. These include three large metropolitan 
areas, five single point source actions, and two industrial-residential complexes 
in which most of the pollution was traceable to a few large sources. In nine of the 
10 actions interstate air pollution was involved. 

In each area, one or more abatement conferences were held and recommenda- 
tions were issued by the Secretary of Health, Education and Welfare for the con- 
trol of specific pollutants. One action (Selbyville, Delaware-Bishop, Maryland) 
was talven to public hearing and subsequentlj- to court when it became evident 
that the conference and hearing recommendations would not be implemented. 
The courts ruled in favor of NAPCA. 

In addition to the 10 formal abatement actions (see Table), technical studies 
were conducted in several other areas of the country in anticipation of possible 
conferences. These studies have provided significant information in Air Quality 
Control Regions and in point source situations and, in some cases, have prompted 
control measures even though abatement proceedings were not invoiced. 

NAPCA's approach in abatement studies has been: 
(a) Consult with responsible states to evaluate preliminary findings and 

to design a program to further define the problems. 
(6) Conduct a technical study of air quality, meteorology, emission 

sources and effects of air pollutants. All pertinent information is presented 
in a technical report issued prior to the abatement conference. 

(c) Present teclmical information at the abatement conference including 
a review of the means of reducing pollution from the various types of sources 
involved. Together with the conferee statas, NAPCA prepares recommen- 
dations for consideration l)y the Secretary. 

(d) Recommendations issued by Secretary. 
(e) Maintain surveillance to assure that the responsible states are imple- 

menting the provisions of the recommendations. Only in cases of default by 
the states does NAPCA take action to enforce the recommendations. 

ACCOMPLISHMENTS 

The abatement provisions of the Clean Air Act have instigated air pollution 
control measures directly and indirectly. This is reflected both in areas where 
abatement .actions have been conducted and in potential abatement situations. 

Area-wide Pollution Reductions.—In the three large metropolitan areas where 
abatement actions have been conducted (New York-New Jersey, Kansas City, 
Mis.souri-Kansas City, Kansas, and the Washington, D. C. National Capital 
Interstate area) appreciable reductions of sulfur dioxide and particulate con- 
taminants have already been accomplished. In these areas further reductions 
will result from recent control legislation restricting poUution emissions from 
stationary sources. 

Specific accomplishments regarding area-wide sources in the metropolitan 
abatement areas include: 

Elimination of open burning and inefficient single chamber incinerators. 
Encouraging and requiring state-of-the-act control of sulfur oxides and 

particulate pollution from industrial processes. 
Support of regional approaches to solid wastes disposal and mass 

transportation. 
Mandating uniform air pollution control codes in interstate areas. 
Providing a major breakthrough in reducing sulfur levels in heating fuels. 

The latter and, possibly, most significant result was accomplished through the 
1967 N(;w York-New Jersey Abatement Conference and to a lesser degree through 
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the National Capital Abatement Conference held later in the same year. The 
New York-New Jersey recommendations provided the needed incentive to 
petroleum refiners to utilize technology which was already available. The interim 
regulations enacted by the two rcs[)onsible States have already yielded a 60 
percent reduction in the sulfur content and in resultant sulfur dioxide emissions 
from the burning of high sulfur fuels. More importantly, petroleum refiners have 
committed major capital investments to fuel oil desulfurization plants which 
will be operative by 1971. Sulfur dioxide emissions in the largest metropolitan 
area of the country will be reduced to about 20 percent of the prc-Conference 
(1966) level. The breakthrough in fuel desulfurization will have a beneficial 
effect on the entire eastern coast, the nation's largest market for residual fuel oil. 

Point Source Pollution Reductions.—There have been sizable reductions in 
emissions of sulfur dioxide and particulates at point sources in most abatement 
areas. In a few there were also reductions in odors and fluorides. The results have 
been, or will be, more vivid in those areas where e.ssentially all of the pollution 
emanates from a single source. Nevertheless, even in the metropolitan areas, point 
source abatement measures have been significant. 

Specific point source reductions accomplished in abatement areas include: 
Sharp reduction in fuel sulfur at power plants and other large boilers and 

fired heaters. 
Installation of carbon monoxide waste heat boilers to reduce carbon monoxide 

emissions markedly from  the largast stationary sources, i.e. petroleum 
refinery catalyst regenerators. 

Installation of new type sulfuric acid plants to reduce sulfur dioxide emis- 
sions b.\- about 75 percent over conventionfil processes. 

Conversion of older power plant boilers from coal to oil or gas. These changes 
were accomplished with little reduction in the total coal consumption by 
concentrating coal burning at newer plants with high efficiency particulate 
collectors. 

Pilot plant stack gas desulfurization at power plants. 
Improving Kraft pulp mill control techniques as a result of point source 

abatement actions. While these measures have not resulted in a pollution- 
free atmosphere the accomplishments are major steps on the road to accept- 
able control of Kraft pulp mills. 

Plant shutdowns have been accomplished at a phosphate rock plant in 
Garrison, Montana and another permanent shutdown is imminent in the 
case of the rendering plant in the Bishop, Maryland-Selbyville, Delaware 
action. The Garrison plant is now closed for the second time and will not 
be allowed to resume operation until acceptable techniques are provided 
to remove fluoride emissions from stack gases. 
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am 
Mr. ROGERS. I will yield to the gentleman from Virginia. 
Mr. SATTERFIKLD. Tliank yon, Mr. Chairman. 
I just have a few questions at this point which I would like to get 

back to. 
First of all, as I understand, H.R. 15848, you are actually seeking 

new authority in addition to the authority you have now in terms of 
setting standards. This is correct, isn't it? 

Mr. JOHNSON. Yes. Are you talking about fuel additives and fuel 
at this point? 

Mr. SATTERFIELD. As I understand the facts and the testimony, 
at tliis point in time we have been talking about standards of exhaust 
and other emission points in the automobile. 

But now, under this bill, if I understand correctly, you are talking 
about creating new standards at the gasoline pump nozzle. 

Mr. JOHNSON. That is correct. 
Mr. SATTERFIELD. Let me go back to your statement. You men- 

tioned on Page 5, I believe, that you felt it was necessary for a third 
party to become involved and to act as a catalyst, so to speak, to 
cause things to be developed to deal with exhaust pollution. 

I am wondering whether the establishment of the emission stand- 
ards wouldn't constitute that third party initiative about which you 
spoke. 

Mr. JOHNSON. In one instance, what we are seeing happening now 
is there is considerable voluntary effort, and it is just which comes 
fii'st, the cliicken or the egg. We believe that the Federal Government 
can be a third party catalyst to help spur this vohmtary effort on. 

Mr. SATTERFIELD. Why wouldn't emission standards be sufficient? 
Mr. JOHNSON. It would if we had the authority at this time. We 

do not have that authority and we believe we ought to keej) moving 
even while the Congress is considering the President's legislation m 
this area. 

Mr. SATTERFIELD. I thought you did have the authority? 
Mr. JOHNSON. We do not have the authority to regulate fuels at 

this particular point. 
Mr. SATTERFIELD. Now you are not talking about emissions. 
Mr. JOHNSON. In terms of emissions, there are various ways to 

help, and we try to stay within the available technology. We also try 
to encourage people to broaden the available technology and by the 
voluntary effort that is now interposed by the industries, both oil 
and the automobile in<lustry, we can broaden this technology base 
so we are not limited, because we can't i)ut on a catalytic convertor 
to control emissions because of something that is in the gasoline. 

Mr. SATTERFIELD. Why wouldn't it be better to follow the sug- 
gestion of the President that what we need are more stringent emis- 
sion standards, and this is what you have incorporated in your 
emissions stanchirds, and better enforcement. Wliy wouldn't this do 
the job? Why do we have to get into all the facets of tlie productions 
of ])roducts? Why not set the performance requirement and leave free 
enterprise to work it out in the way it has historicalh'? 

Mr. JOHNSON. That is one way of doing it. I don't think it is the 
best way, Mr. Satterfield. 

Mr. SATTERFIELD. I think maybe that answers my question. 
I don't necessarily agree with you. 
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Let me get on to one other subject that occurs to me. We were talk- 
ing a little while ago aboiit the fact that automobiles can develop 
engines that run on lead-free gasoline by 1971. This puts me in a 
position of what is going to happen to me, ])ersonally? I just bought 
an automobile, and if we are going to non-lead gasoline in 1971, what 
is this going to require me to do to my automobile to make it work 
on non-lead gasoline? 

Dr. MiDDLETON. The position being taken here is not to eliminate 
lead from gasoline completely. The point is to allow the development 
of clean, new motor vehicles, and work a phaseout program, so that 
those cars that require high octane fuels, which cannot now be met 
by substitution for lead, will have fuels for them. 

Mr. SATTERFIELD. In other words, we are going to have a dual 
fuel   system? 

Mr. JOHNSON. You are going to have a difficult phasing out of 
fuels with and without lead, but that is possible. I thmk it ought to 
be pointed out here in answer to your response that we already have 
a dual fuel system. We have several qualities and grades of fuels 
among which the motorist sometimes has a difficulty of choosing 
even now. 

Mr. SATTERFIELD. That is the truth, but the car will operate on 
them all. 

Mr. JOHNSON. TO some degree of efficiency. 
Mr. SATTERFIELD. It is my understanding that if you take lead out 

of gasoline, you are going to lower the octane to where my automobile 
with a high compression engine will not operate. 

Mr. JOHNSON. One oil company that already deals in free lead 
gasoline—we have one company that does that. The legislation would 
place the burden of proof on the manufacturer to be sure we are pro- 
ducing a gasoline that is equally safe in terms of the needs of the 
environment. 

Mr. SATTERFIELD. I assume this study we have talked about the 
Commerce Department conducting will take into consideration all 
these possible elements of costs. I don't know whether they can 
develop nonlead gasoline, we can convert to it by 1971. 

Mr. JOHNSON. Not only would the Department of Commerce take 
this into effect, but so would the Department of Health, Education, 
and Welfare in its implementation and carrying out the rulemaking 
authority that we would get in terms of fuel additives and fuels. 

I think that economics is always an important ingredient when you 
consider this kind of a problem. I don't always think it is the most 
important ingredient. I think the health of the people is the most 
important ingredient. 

Mr. SATTERFIELD. If you are going to get down to real lead-free 
gasoline and lower the octane, somewhere along the line, you are 
going to have automobiles operating with a low-compression ratio 
that can operate only with low-octane gasoline and you will have 
others with a high-cornnression ratio that won't operate very well, 
if at all, on that kind oi gasoline. 

Mr. JOHNSON. We would want to be sure that there was complete 
understanding on the part of the fuel producers as well as the auto- 
mobile manufacturers. I think what you say is certainly true, that 
there will be a period toward the end of the phasein, phaseout opera- 
tion in which people with high-compression engines may have some 
difficulty. 
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I tliink this is the nature of the events if we are going to do any- 
tiiing about the environment, that seems to be the crisis situation, 
as I beUeve it is at this time. 

Mr. SATTERFIELD. Tliank you. I have no more questions at this 
time. 

Mr. ROGERS. Dr. Carter? 
Mr. CARTER. Thank you. I beUeve our distinguished colleague 

from Virginia might well use Amoco and save his car. 
What percentage of pollution is from automobiles? 
Mr. JOHNSON. On a national average, over 50 percent. In some 

communities it is as high as 70 to 80 percent. 
Mr. CARTER. How dangerous is the pollution? 
Mr. JOHNSON. We believe it is one of the crisis areas of concern in 

the environment. It certainly is damaging to health in many respects 
and particularly to people who are somewhat impaired by respiratory- 
type ailments and even cardiac conditions. We believe that it is a 
severe economic burden in terms of much of the population, and, of 
course, has harm in terms of just plain esthetics as far as cleaning up 
the community is concerned. 

Dr. MiDDLETON. You might also be interested in knowing that 
healthy young people are adversely affected by smog. Very interesting 
results from the Los Angeles area in which long-distance runner high 
school teams had their performance measured and correlated with the 
occurrence of smoggy daj^s, there were levels as low as .05 of a part 
per million of oxidants, their performance was reduced. 

That is to say that healthy, virile, active young people have adverse 
effects from veiy low concentrations of the reaction products from 
automobiles. So it is not only the infirm adult; the eager young athlete 
in high school is also affected. 

Mr. CARTER. Has it lessened since 1968? 
Dr. MiDDLETON. In some areas where we have had rather active 

air pollution control programs, we began to see some signs of improve- 
ment. I think on a national basis we are really beginning to implement 
our program to a degree where it can be made. Yes, there has been 
improvement, significantly perhaps in New York in terms of sulfur 
oxide emissions, and this is because there has been a rather stringent 
program in that city and we are beginning to see the effects of this 
control operation. 

Mr. CARTER. Has it improved in California where we have had 
this problem for some time? 

Mr. JOHNSON. In some respects, particularly the stationary sources, 
the pollutants that were emanating from them, there has been a 
decided improvement. In terms of automobiles, I think also the growth 
in population in California has created a need to have increasingly 
more stringent standards. Ultimately, we will see the improvement 
there that we are seeking. 

As Dr. Middleton has said many times, this is only going to be so 
long as we maintain the population and the automobile population as 
static. Both of these are increasing, the time will come when even 
these controls will not be sufficient to do the job. 

Mr. CARTER. IS the amount of polluted air increasing throughout 
the earth? 
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Mr. JOHNSON. There are statements to this effect and I believe 
that perhaps they are true. I think there is only a question as to the 
degree of this increase or the acceleration of the increase. 

Mr. CARTER. HOW does nature rid itself of polluted air? 
Dr. MiDDLETON. It is part of the whole cycle. The rains used to 

wash our air and bring this back do%vn through the earth and it was 
dealt with through the soil and pass on out to the sea and go up again 
and renew this. In some sectors of the country we are getting to where 
we exceed the ability of nature to use this cleansing process. 

Mr. CARTER. Is nature able to do this process at the present time? 
Dr. MiDDLETON. In my opinion, not without the kinds of help we 

can bring to bear with the kinds of techmology and know-how we have. 
Mr. CARTER. In this case, then, will there come a time when the 

air is so polluted it will not support life? 
Dr. MiDDLETON. Certainly if the current trends are continued, 

that time might arise. I am not sure just how far down the road that 
time would be. 

Mr. CARTER. That is ny next question. 
Dr. MiDDLETON. I think, with the knowledge we have, for us to 

ignore this knowledge and to wait for some catastrophe that can 
happen, as it did in London, I believe, in 1952, and this then would 
signal that we have really gone much farther than we can go in terms 
of what we can do to protect ourselves against this. 

Mr. CARTER. I don't believe you still fixed the time or approximate 
time. 

Mr. JOHNSON. I don't quite have the crystal ball that some people 
have. I can only say the time to do something about what might 
happen in the future, we know that it can happen, is now. 

Mr. CARTER. I will agree with you on that. I think we have been 
very languid in this and we must go forward with it. 

Dr. MiDDLETON. In the case of motor vehicles, we could give you 
the dates from which you could make your own estimates. The stand- 
ards we presently have for motor vehicle emissions will in 1980 pro- 
vide air quality about the same as that in 1953. So that even with 
these stringent standards, we expect the air quality in 1980 to be as 
poor as 1953 ail*. 

Unless we have more stringent standards, it will then begin to 
degrade again, so that the date when air becomes intolerable depends 
on the actions in the interval. 

Mr. CARTER. We expect it to improve until 1980, Ls that right, and 
at that time it will revert. It will be about like it was in 1953, is that 
what you are saying? 

Dr. MiDDLETON. That is correct. At present emission standards 
the tonnage of carbon monoxide and hydrocarbons is decreasing, 
and when it gets down to 1980 levels, it will be just about what it 
was in 1953, and without any other standards, it wall again be getting 
worse. 

Mr. CARTER. Wliat year was this incident in Pennsylvania? 
Mr. JOHNSON. 1948. 
Dr. MiDDLETON. Which was from pollutants quite different from 

those in motor vehicles. 
Mr. JOHNSON. John's curve is on emissions from automobiles and 

he was talking about carbon monoxide and hydrocarbons. In terms 
-of other pollutants, we still have a control job to do. 
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Mr. CARTER. It seems we have a massive control job if we are not 
going to be any better than we were when we had no problem. 

Mr. JOHNSON. Dr. Middieton tried to point out that the incident 
in Pennsylvania was from pollution from stationary sources rather 
than exclusively from automobiles in that particular situation. 

Mr. CARTER. Yes, I tliink that is true. But in London? 
Mr. JOHNSON. I would say that was due to a combination of many 

circumstances. 
Mr. CARTER. In Los Angeles, that was from automobiles, was it not? 
Mr. JOHNSON. I am not aware of an hicident in Los Angeles. 
Mr. CARTER. Well, they have had more than one. 
Mr. JOHNSON. Certainly, in terms of smog that causes smarting of 

the eyes, this is from the automobiles. 
Dr. MIDDLETON. The problem in London, Mr. Carter, has been 

alleviated considerably by a change in fuel policy on the part of the 
British Government. The policy which obliges clean fuels, largely 
coke, to be used in the inner city, and this is not only sulphur oxides. 
So by controlling the source of sulphur oxides, in particular, one can 
expect control, and these programs were expecting to take place here. 

Mr. CARTER. Yes, I see we are increasing the number of proposed 
standards that we will have as far as cars are concerned, three grams 
per mile, is that correct? 

Dr. MIDDLETON. That is true. The 1975 model, which means the 
calendar year 1974. 

Mr. CARTER. That seems rather slow. There are many other emis- 
sions and I don't see them recorded here. I think you should have 
standards for them also. 

Thank you, Mr. Chairman. 
Mr. ROGERS. Did you want to comment on that? 
Mr. AUERBACH. Listed on that chart are the princij)al emissions 

from motor vehicles. They account for most of what comes out of the 
exhaust pipe. 

Mr. CARTER. There are some other very toxic ones which arc not 
named there? 

Dr. MIDDLETON. There are a number of other pollutants that 
come purely from the motor vehicle and from stationary sources. 
Perhaps vou are aware of the fact that we are publishing this month's 
criteria lor not only carbon monoxide and hydrocarbons and plan 
to have them for polynuclear hydrocarbons, and oxides of nitrogen 
next year. 

These, then, will pave the way for the control of the otherfpollu- 
tants you are discussing, I believe. 

Mr. CARTER. I am glad to hear that. Thank you. 
Mr. ROGERS. What is the generally accepted percentage that 

automobile pollution contributes to the overall air pollution problem 
in the Nation? I heard 60 percent. Is that generally accepted? 

Dr. MIDDLETON. 55 percent of the total tonnage of pollutants 
in this country come from transportation sources and of the transpor- 
tation sources, the motor vehicle is far and away the highest percent- 
age, in excess of 90 percent. These pollutants, however, are not all 
the pollutants that are emitted into the atmosphere. There are 
hydrocarbons and others. 

Mr. ROGERS. If we can do something about this, as it looks like 
it is feasible to do now with the automobiles, nonleaded gasoline, 
this will be, I presume, the most significant step we can take in fighting 
air pollution in the immediate future, isn't that true? 
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Mr. JOHNSON. It certainly is one of the most significant steps and 
it is a step we must certainly take. 

Mr. ROGERS. IS there any more significant step you can think 
of at this time? 

Mr. JOHNSON. I don't think there is any more important step. 
I think there is one in terms of sulphur oxide that makes up a large 
percentage of the tonnage, but not as much as comes from the 
automobile. 

Mr. ROGERS. What would be the percentage of the sulphur 
problem? 

Dr. MiDDLETON. The automobile and the stationary sources of 
combustion, largely fuel sources, account each for just about half 
the problem, 45 percent each, and 10 percent from miscellaneous 
sources. 

Mr. ROGERS. What is your definition of clean air? How many 
particles of pollution in a section of air, say, half the size of a sugar 
cube or do you get it down to that? 

Dr. MiDDLETON. My definition of clean air is something that is 
not only protective of health and welfare, but that gives me an 
environment I have had to go to distant places to find. Being a former 
Californian, I am most accustomed to clean air in the High Sierras. 
I am very happy to locate some areas on the Eastern Seaboard. They 
are a little harder to find, but I find some areas in Virginia and Mary- 
land, on the Chesapeake Bay area, very attractive. 

It is not only the allowable amounts of pollutants, but it is the 
physical characteristic of air that permits a person to enjoy an en- 
vironment. So my definition of clean air is something that is more 
like the earth originally had been than it is today. 

Whether we can achieve that everywhere is unlikely, but we must 
protect air of a good quality where it exists and control air pollution 
where we have problems down to acceptable levels. 

Mr. ROGERS. Are you aware of the work done by the Atmospheric 
Research Center? 

Dr. MiDDLETON. Yes, I am. 
Mr. ROGERS. They say there is no clean air now, according to their 

standards, in the United States and I think they relate that to at 
least 2,000 particles of pollution in a section of air half the size of a 
sugar cube. 

Most metropoUtan areas today average 15,000 particles. 
Dr. MiDDLETON. If it was taken into account the condensation 

nuclei of 0.2 microns in diameter, I would have to agree with their 
figures. 

Mr. ROGERS. Of course, they project unless we do something in 
20 years, men will live in new cities and in 10 to 15 year's all of us 
will have to wear a breathing helmet to survive outdoors. This is 
their projection 

Dr. MiDDLETON. There is room for differences of opinion in many 
areas and this may be one in which I would like to reserve it. 

Mr. ROGERS. I would like to have your comment on that for the 
record. 

(The following information was received for the record:) 
Projections such as the one cited above generally are ba.scd on an a.ssumption 

that no progress will be made in dealing with the Nation's air pollution problems. 
Certainly, if no progress is made, the problem will worsen, amounts of pollutants 
emitted into the air will increase, and air quality will continue to deteriorate. 

43-033—70—pt. 1 18 
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Mr. KoGERS. We appreciate your presence here at this time. We 
may want to, of course, consult with you later. If you would furnish 
those things for the record which we have asked to have. On these 
automobiles that you did test for these systems that you have asked 
to bring the standards down, what did you test there? 

Dr. MiDDLETON. We tested for carbon monoxide and hydrocarbons, 
to determine whether they are in compliance with the emission stand- 
ards according to the test procedures we adopted. 

Mr. ROGERS. What was the result of the test? 
Dr. MiDDLETON. The result of the test was on the average cars 

failed to meet the carbon monoxide standards by about 25 percent, 
the hydrocarbon by about 15 percent. There were differences, you 
may recall, Mr. Chairman, among the four motor vehicle companies, 
with the American Motor Company being among the cleanest. 

Mr. ROGERS. Did you check as far as life expectancy of any the of 
systems? 

Dr. MiDDLETON. Yes, we do. As I indicated earlier, our durabiUty 
test is not satisfactory and we are in the process of developing one 
that will be more realistic. 

Mr. ROGERS. Could you tell us what was shown by the tests you 
gave? 

Dr. MiDDLETON. The durability tests very often showed that as 
cars grew older, the emission control systems grew better. That is 
statistically unlikely. 

Mr. ROGERS. Who did the testing? 
Dr. MiDDLETON. The emissions tests were performed both by the 

motor vehicle company and ourselves, but the cars tested were 
primarily in the control of the motor vehicle companies. 

Mr. ROGERS. Would you say you are designing new tests? 
Dr. MiDDLETON. We are designing a different way of making dura- 

bility tests to make sure there is not an automobile engineer in every 
trunJt of every tested car. 

Mr. ROGERS. You are going to furnish us a breakdown of the 
number of people involved in the various activities? 

Mr. JOHNSON. If we have not, we will supply it. 
Mr. ROGERS. And give us some budget breakdown and we wanted 

the control activities, also the research activities and on surveillance 
are you actively participating in a program in trying to set 
up surveillance programs? 

Mr. JOHNSON. Yes, we are. 
Mr. ROGERS. Can you tell me briefly what progress you are making 

there? 
Mr. JOHNSON. We are actively working with the States as they 

develop their pollution control programs and they tend to become 
part of the national surveillance network, and we are carrying out 
active training programs for the pepole engaged in this type of en- 
deavor and we will be glad to let you know. 

Dr. Middleton would like to make an additional comment. 
Dr. MiDDLETON. I think you would bi' interested to know because 

of our grants system to the states and localities for air pollution control 
purposes and the development by State and local governments of 
air quality monitoring systems and the collection of that data, that 
through contracts and through those air pollution control agencies 
and our own computer facilities now, we are developing for publication 
this May a report on the air quality in different cities across the 
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country that will be a regular annual reporting system, so we can see 
and detect whether there are, in fact, inriprovcments in air quality. 

Mr. ROGERS. I think that is excellent. Now you have set air quality 
standards, have you, for all of the air sheds of the country? 

Dr. MiDDLETOiV. The standards are in the process of being set by 
the States. The Secretary has announced his approval of the standards 
for the air quality control region embracing rhiladelphia, and you 
can expect other standards to be approved by him. 

Mr. ROGERS. HOW many have now been approved by the Secretary 
since the law was passed? 

Dr. MiDDLETON. The standards of the States of Pennsylvania, 
New Jersey and Delaware for the Philadelphia metropolitan area 
were approved, I believe, last week. 

Mr. ROGERS. And have any others? These are the only ones that 
have been approved in the Nation? 

Dr. MiDULETON. The only ones that have been approved to date. 
Mr. ROGERS. This does not seem to be very rapid progress, does it? 
Dr. MiDDLETON. Considering the difficulties in the states and the 

fact that we have before us now a number, more than a dozen, state 
standards to approve, I think this is progress. 

Mr. ROGERS. I would like to have the committee advised on the 
states that you anticipate will be ruled on shortly or at least who have 
asked for approval. How many have not even submitted? How many 
have not submitted anything to vou at all? 

Dr. MiDDLETON. I could supply that for the record. (See table 
on pp. 234 to 237.) 

Mr. JOHNSON. I think it is important to point out that while this 
maj seem like slow progress, it is fairly within the timetable pre- 
scribed by the Act and it does take a minimum of about 15 months to 
arrive at a point when you are actually approving standards. 

Mr. ROGERS. Are you going to try to set national standards on air 
quality rather than just letting regional standards be set? 

Mr. JOHNSON. That is part of the legislation before you. I believe 
a time when we come bacK, we will be glad to discuss those aspects. 

Mr. ROGERS. This is contemplated? 
Mr. JOHNSON. This is contemplated. 
Mr. ROGERS. Do you plan to have more enforcement powers to 

et some action? Because I don't see very many control actions 
rought about by local authorities yet. Is this true? 
Dr. MiDDLETON. Of course, Congressman Rogers, you recognize 

that for the air quality control regions within the States, the amount 
of action depends upon the State's interest, and so there is good con- 
trol in some places. Mr. Johnson mentioned improvement in sulphur 
oxides in New York City as an example. 

There are other areas where we would like to see more progress, 
much more. 

Mr. ROGERS. Would you let us know those areas where you feel 
there is sufficient progress and those areas where you are not having 
much progress on control? 

(The following information was received for the record:) 
The attached table summarizes the progress States are making in the adoption 

of air quality standards and implementation plans for air quality control regions 
designed under the Clean Air Act, as amended. 
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Mr. ROGERS. The committee will stand in recess until 1:30 this 
afternoon. 

(Whereupon, at 12:20 p.m. the subcommittee recessed, to reconvene 
at 1:30 p.m. of the same day.) 

AFTER   RECESS 

(The subcommittee reconvened at 1:30 p.m., Hon. Paul G. Rogers 
presiding.) 

Mr. ROGERS. The subcommittee wall come to order. 
Our first witness this afternoon is Mr. Earl T. Hayes, Acting 

Director, Bureau of Mines, Department of the Interior. Welcome, 
Mr. Hayes. 

STATEMENT OF EARL T. HAYES, ACTING DIRECTOR, BUREAU OF 
MINES, DEPARTMENT OF THE INTERIOR, ACCOMPANIED BY J. 
WADE WATKINS, DIRECTOR OF PETROLEUM RESEARCH 

Mr. H.WEs. Thank you, Mr. Chairman. I am accompanied today 
by Mr. J. Wade Watkins, Director of Petroleum Research, Bureau 
of Mines. I have a short statement which I would like to read into 
the record. 

Scientists and engineers at the Bartlesville Petroleum Research 
Center of the Bureau of Mines have acquired unique competence 
in research on fuels combustion over a period of many yeai-s. Because 
of that recognized competence, the Bartlesville Center was chosen 
by the Public Health Service of the Department of Health, Education, 
and Welfare (now the National Air Pollution Control Administra- 
tion), the American Petroleum Institute, and the Coordinating 
Research Council to undertake a comprehensive program on fuels- 
combustion problems as related to the abatement of air pollution 
caused by emissions from automobile and diesel engines. 

As a part of the Bureau's overall fuels-combustion research program, 
a study was begun in mid-1968 on the effect of lead, per se, as a com- 
ponent of gasoline and the effect of lead deposits on automotive ex- 
haust emissions. This was not a major effort, but was a part of a more 
inclusive research project on the effect on emissions of variations in 
fuels. The work in fiscal year 1970 includes the evaluation of fuel 
additives and lead. No work has been devoted exclusively to the lead 
problem. 

Results to date indicate that lead as a component has no effect on 
emissions other than as a particulate, about 75 percent of which is 
emitted in the exhaust stream. The lead deposits that remain in the 
engine do increase the emissions from some engines, but the effect 
varies with the engine and its operating cycle. 

An additional result of the described research is that blending to 
produce gasolines having an octane number comparable to that of 
today's premium gasoline, but not containing lead, can increase the 
pollution effect by as much as 25 percent. This occurs because the 
aromatic components used to replace lead are highlj' reactive with 
sunlight and are the comi)onents most likely to form smog. 

The entire question of lead particles emitted from the exhaust 
systems of vehicles that burn leaded gasoline has been of great public 
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concern recently. It is becoming ai)i)arent that the [jetroleum industry 
will have to refine and market unleaded fuels and that the automobile 
industry will have to manufacture and market automobiles with en- 
gines designed to operate on imleaded gasolines. Spokesmen for both 
industries have indicated a willingness to make these moves to combat 
air pollution caused bj^ emissions from internal-combustion engines. 
The principal unanswered question is how rapidly the transition to 
imleaded fuels and redesigned engines can be effected. Critics of leaded 
fuels cite the fact that one oil company the American Oil Company— 
now markets an unleaded gasoline. This is true. However, the unleaded 
gasoline sold by AMOCO is its premium-grade fuel only, which is 
marketed in 25 Eastern and Southern states. AMOCO's regular-grade 
fiiel in all areas aTid its premium-grade fuel marketed in other states 
do contain lead. Reportedly the unleaded fuel marketed by AMOCO 
amounts to about 20 percent of the company's gasoline sales. The 
principal reason for this, and for the higher cost of AMOCO premium- 
grade gasoline, is that existing refinery equipment and processes are 
not capable of supplying the cpiantities of refined blending stocks 
that would be required to manufacture all the unleaded gasoline 
required having octane numbers comparable to persent-day regular 
and premium fuels. Thus, the unleaded gasoline the refiners now are 
talking about that will be available in the near future will not have 
an octane number of lOO-f, but probably will be somewhere at about 
the 90 octane level. Neither will the automobile engines the industry 
spokesmen refer to be the high-comi)ression engine of today, but will 
have a lower compression ratio, which wiW assist in controlling emis- 
sions of oxides of nitrogen. Thus, it is probable that the transition to 
all unleaded fuels may require a few years if fuels suitable for the 
high-compression engines in existing automobiles continue to be 
available. 

There will be two principal effects of going to all unleaded fuels. 
First, some new refining units will be required and refining processes 
will have to be changed, especially if it is desired to gradually come 
back to high-octane fuels and high-compression engines. The cost has 
been estimated by some refiners at a few billion dollars. Unless the 
refiners are able to absorb that cost, it will be passed on to the con- 
sumer in higher jirices for gasoline. 

Second, it is probable that new automobiles designed to burn un- 
leaded gasoline will be equipped with catalytic converters to reduce to 
a minimum, with other control sj^stems, toxic exhaust constituents, 
such as carbon monoxide, and reactive constituents, such as un- 
burned hydrocarbons and oxides of nitrogen. Present catalytic con- 
verters are not effective in processing exhaust emissions from engines 
burning leaded fuels because the deposition of lead particles tend to 
deactivate the catalyst. 

Mr. Chairman, that concludes my formal statement. 
Mr. ROGERS. Thank you very much. 
Mr. Satterfield? 
Mr. SATTERFIELD. Thank you, Mr. Chairman. 
In reading the final, principal effects that you mention in your 

statement, api)arently you are considering a temporary period for the 
removal of lead from gasoline. You do not suggest this should be a 
permanent thing. 
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Mr. WATKINS. Mr. Satterfield, we did not mean to imply that. 
What the statement implies or what it should imply is the fact that 
the consumer, being used to a high-compression, iiigh-performance 
car, may not be completely happy with one which gives him lower 
performance, and that the trend may gradually shift back to higher 
compression engines and higher octane fuel, but without lead, made 
by blending particular components. 

Mr. S.\TTERFiELD. Do yoii discount the fact that they might find 
the means whereby, whether you use a catalytic device or some other 
device to remove the pollutant from exhaust a system can be de- 
veloped that would work equally well with leaded gasoline? This is 
not irapos.sible, is it? 

Mr. WATKINS. Nothing is impossible, but on the basis of our 
experience with present technology it looks improbable. 

Mr. SATTERFIELD. If we go to nonleaded gasoline, such a develop- 
ment will be inprobable because there will be no reason for it, is that 
correct? 

Mr. WATKINS. I did not understand the question. 
Mr. SATTERFIELD. If we go to a nonleaded gasoline, we will not 

develop such a device because there will no longer be a reason for it? 
Mr. WATKINS. Right. There will be no occasion to. 
Mr. SATTERFIELD. Are you familiar with an article wTitten by 

R. W. Hurn, project coordinator of the Petroleum Research Center 
in Bartlesville, Okla., which appeared in an SME publication—T don't 
have a date here, but recently? 

Mr. WATKINS.  Yes, sir. 
Mr. SATTERFIELD. Do you agree with what it says? 
Mr. WATKIN.S.  Yes, sir. 
Mr. SATTERFIELD. It is possible, is it not, that devices other than 

catalytic converters could be developed that would do the same job 
as catalytic converters would do? 

Mr. WATKINS. It is possible. 
Mr. SATTERFIELD. And it is only with the catalytic converter that 

we have trouble with lead? 
Mr WATKINS. As far as reactive emissions are concerned, yes. 
Mr. SATTERFIELD. IS this because it affects the catalyst itself and 

makes it inoperable? 
Mr. WATKINS. It is more probable, we feel, that it plates out on the 

catalyst rather than a poisoning of the catalyst which is coated wth 
lead particles. There may be chemical action. 

Mr. SATTERFIELD. But it prevents the catalyst from functioning as 
a catalyst? 

Mr. WATKINS   Correct. 
Mr. HAYES. I would like to add some views which may help clarify 

our position. We view with a little alarm any precipitous action. We 
are a Government agency concerned with natural mineral resources 
and any change in the supply and demand pattern upsets not only one 
industry, but several others. 

For instance, there are 100 million cars or so on the road. Roughly 
10 million of these are junked each year. If you speed up the rate of 
obsolescence, as you might, ;y'ou already aggravate a problem that is 
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just baroly in balance at this time. When a car is junked, the copper 
from the radiator and alternator is recovered, the lead in the battery 
is saved; but when you finish with the carcass of about 1700 pounds, 
it often does not pay to process it. 

In the last few months there has been an unusual demand for scrap 
steel. But over the longer term, since the basic oxygen furnace came 
in, it aggravated the problem of disposal of the thiner automobile 
scrap. 

We in the Bureau of Mines also worked on recovering the other 
metals from junk cars. We think that given more time, we will be 
able to recover more of these, aluminum, zinc, copper and the like. 

The second feature is that the lead used in gasohne today consti- 
tutes 20 percent of the sales of the lead industry. They have gone 
through this before, given suitable time, and have adjusted as wit- 
ness the story of the demise of lead paints. 

Certainly an orderly withdrawal pattern is desirable. I do not want 
you to misunderstand us for a minute. We did not set the standards 
for to.xicitj' or the like, but we do have to keep in mind the natural 
resources. There is also another feature to consider. If you had to 
increase the refinery capacity to create a gasoline a la Amoco by 
cracking and reforming, you would have a shortage of platinum. 

Tliis is not a highly attractive market for the platinum producer. 
It takes five to seven years to develop a mine after you have the ore 
reserve and you see the market up ahead. But this is a one- or two- 
shot market, so to speak, it is not a very enticing one. 

I believe seven or ten years given for this transition—would certainly 
help the national mineral resources planning. 

Mr. SATTERFIELD. You are really saying that there are some other 
things that we have not discussed today tliat ought to be considered 
when we consider the economic impact of the various routes that we 
may have to choose from? 

Mr. HAYES. That's right. We do not question at all the decision to 
take lead out of gasoline. All we say is that it should be planned and 
orderly. 

Mr. SATTERFIELD. Do you say you must take lead out of gasoline 
to get the pollutant out of the exhaust system. 

Mr. HAYES. It would appear from the testimony that this is 
necessary. 

Mr. SATTERFIELD. You don't think there is any other way it 
might be done or that we cannot develop some other way to do it? 

Mr. HAYES. I was a research metallurgist for 18 years and I would 
never say that anything could not be done. 

Mr. SATTERFIELD. Thank you sir. 
Mr. ROGERS. Would you describe for us the composition and func- 

tion of the National Petroleum Council in this field? 
Mr. HAYES. Mr. Watkins will answer that. 
Mr. WATKINS. The National Petroleum Council, Mr. Chairman, 

was established by the Secretary of Interior several years ago to advise 
him on matters pertaining to the petroleum industry. It has two co- 
chairmen, the Secretary of Interior and a co-chairman from industry. 
It meets, I believe, biannually. The composition of it is very much 
either chairmen of the board or presidents of oil companies. 

Mr. ROGERS. Now what is their role in this particular field? 
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Mr. WATKINS. Often periodically the Secretary has asked them to 
undertake certain studies. They form a committee or task force, make 
the study and come back to the Department with a report on the 
results of it. 

Mr. ROGERS. Has it been done in this area? 
Mr. WATKINS. Not to my knowledge, sir. 
Mr. ROGERS. IS there any plan to do so? 
Mr. WATKINS. So far as 1 know, there are no ])lans to do so. 
Mr. ROGERS. Would you let us have a statement to that for the 

record? 
Mr. HAYES. We will furnish a statement for the record. 
(The following statement was received for the record:) 

STATEMENT ON THE NATION.\L PETROLEUM COUNCIL 

In May 1946, the President of the United States, by letter to the Secretary of 
the Interior, stated that he had been impressed with the great contribution of 
Government-industry cooperation to the success of the World War II petroleum 
program, and that he felt the values of such close and harmonious relations be- 
tween Government and the petroleum industry should be continued. Accordingly, 
the President suggested that the Secrctarj' of the Interior establish an industry 
organization to consult with and advise the Secretary on oil and gas matters. 

Pursuant to this direction, the National Petroleum Council was established by 
the Secretary of the Interior, Hon. J. A. Krug, on June 18, 1946. 

The purpose of the National Petroleum Council is solely to advise, inform, and 
make recommendations to the Secretary of the Interior with respect to any 
matter relating to petroleum or the petroleum industry submitted to it by, or 
approved by, the Secretary. The Coiuicil does reserve the right to decide whether 
it will or will not consider any matter referred to it. The Council does not concern 
itself with trade practices or the like, nor does it engage generally in any of the 
usual trade association activities. 

Members of the National Petroleum Council are appointed each fiscal year by 
the Secretary of the Interior for one-year terms, the membersh']j being drawn 
from all segments of the petroleum and natural gas industries, from the production 
phase to the retail marketing level. The Coiuicil is wholly supported by the volun- 
tary contributions received from its members. 

The Coimcil is headed bj' a Chairman and Vice Chairman, both members of 
the Council and the industry. The Secretary of the Interior serves as Co-Chairman 
of the National Petroleum Council. 

Tj'pical of the studies made by the National Petroletim Coimcil are the follow- 
ing: 

Petroleum Resources Under the Ocean Floor 
Materials Requirements for Petroleum Exploration and Production 
Skills and  Occupations of Petroleum in  the  United  States  Oil and   Gas 

Industries 
Impact of New Technology on the U.S. Petroleum Industry (1946-1965) 
Factors Affecting U.S. Exi)loration, Development and Production 1946-196.5 
U.S. Petroleum and (Jas Transportation Capacities 
Critical Materials Requirements for Petroleum Refining 
Estimated Productive Capacities of Crude Oil, Natural Gas and Natural 

Gas Liquids in the United States (1965-1970) 
Petroleum Policies for the United States 
What is the Emergency Petroleum and Gas Administration 
Emergency Fuel Convertibility 
Proved Discoveries and Productive Capacity of Crude Oil, Natural Ga.s and 

Natural Gas Liquids in the United States 
Ci\il Defense and Emergency Planning for the Petroleum and Gas Industrie,-3 
Petroleum and Gas in A National Emergency 

The National Petroleum Council has an active study group on air and water 
pollution, which currently is engaged in a sttidy of the t>road aspects for the De- 
partment. Undoubtedly, this group will look at the air pollution potential, eco- 
nomics, and logistics of leaded and unleaded gasolines, although the field of in- 
quiry will be much broader than this problem alone. The stud}' group's report 
will be submitted to Secretary Hickel in the near future. 
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Mr. ROGERS. We have a call to the floor for a vote. We will perhaps 
ask you to come back later if we need to for questioning, but I do not 
think we will at the present time continue. So we will excuse you at 
this time and we will recess the committee just long enough for us to 
go vote, if that is satisfactory to you. 

Then we will come back and our next witness—because we have a 
witness who has come from ovit of town—will be Mr. Robert Gunness, 
l)resident of Standard Oil Co. of Indiana. 

Mr. Gunness, is he present? Mr. Giuiness, if you will bear with us, 
we will recess and be right back and then we will take your testimony. 

The committee will stand in recess. 
(Whereupon a short recess was taken.) 
Mr. ROGERS. I will call on Mr. Spear to introduce our next witness 

to the committee. 
Mr. SPEAR. Thank you, Mr. Chairman. 
It is a pleasure to present to you Mr. Robert C. Gunness, president 

of Standard Oil of Indiana. Mr. Gunness holds a doctor's degree from 
Massachusetts Institute of Technology in Chemical Engineering. He 
has had a great deal of e.xperience in the refining business. 

He has made many substantial scientific contributions to the devel- 
opment of refining processes. He is familiar with all aspects of the 
business. I think he will be able to furnish a great deal of valuable 
and informative information to your committee. He is accompanied 
by two gentlemen who he will identify. 

Mr. ROGERS. Thank you. We do welcome you to the committee 
and we will be glad for you to proceed. 

STATEMENT OF ROBEET C. GUNNESS, PRESIDENT, STANDARD OIL 
COMPANY OF INDIANA; ACCOMPANIED BY W. W. SPEAR, WASH- 
INGTON REPRESENTATIVE; DR. PHILIP C. WHITE, GENERAL 
MANAGER OF RESEARCH; AND RUSSELL C. MALLATT, COORDI- 
NATOR FOR AIR AND WATER CONSERVATION 

Mr. GUNNESS. Distinguished members of the committee: 
In addition to Mr. Spear, I am accompanied by Dr. Philip C. 

White and Mr. Russell C. Mallatt. Dr. White is our General Man- 
ager of Research. Mr. Mallatt is Standard's Coordinator for Air and 
Water Conservation. 

We consider it a privilege to appear before this committee. 
In recent months our company ha.s received iixpiiries from several 

Members of Congress concerning the history of manufacture and 
marketing of unleaded gasoline by our wholly owned subsidiary, 
American Oil Company. We were also advised last fall that when 
this committee reconvened, that you would be interested in hearing 
our views on the })roblenis our company and the petroleum industry 
as a whole would face if use of lead in gasoline were to be i)rohibited. 

We understand that H.R. 15848 has since been referred to this 
committee and your inquiiy has been broadened. We would like to 
address the fii-st part of our testimony to the far-reaching provisions 
of this bill. SecoiuQy, we would like to give j'ou our views on the re- 
lation between lead content in gasoline and effective emissions control. 
Then we will review briefly our experience in the development aiul 
marketing of both leaded and unleaded gasoline, and the problems 
we see in a nationwide changeover to unleaded gasoline. 
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Although there are many features in this bill, which will be dis- 
cussed by others. Section 5 includes such important provisions that 
I would like to address myself primarily to this portion of the bill. 

Section 5 would authorize HEW to establish standards for the 
composition and/or the chemical or physical properties of any fuel 
or fuel additive to assure that they will not cause or contribute to 
emissions which would endanger the public health or welfare or impair 
the functioning of control devices. 

The objective of this legislation is to improve the quality of the air 
we breathe. Control of automotive emissions is obviously one of the 
direct and necessary routes to reach this objective. In 1965, Congress 
granted the Secretary of Health, Education, and Welfare authority 
to establish emission standards. 

The experience of the past few years has overwhelmingly shown that 
once HEW promulgates realistic and desired emission control goals, 
the automotive and petroleum industries will apply their research and 
technical resources, competing vigorously within each industry, to 
achieve these goals. 

There certamly has been no evidence that the industries will not 
continue to do so with respect to future emission standards. Indeed, 
the recent flurry of annoxincements regarding the removal of lead 
from gasoline, which we will discuss in more detail later, is a prime 
example of the competitive forces in action to meet the anticipated 
Federal 1975 and 1980 emission standards. 

Control of fuel composition does not necessarily contribute directly 
to the control of emissions. On the contrary, imposition of Govern- 
ment controls in a matter as complex as motor fuel blending may well 
inhibit the industry's ability to develop the most effective ai)proach 
to pollution abatement. It will certainly stifle innovative approaches 
and reduce competition within our industrj'. If one thing is clear, it is 
that we need to remain flexible and unfettered in our search for the 
most desirable fuels. 

Section 5 would authorize HEW to establish standards for the 
composition or the chemical or physical properties of any fuel or fuel 
additive, regardless of whether an incontrovertible relationship had 
been established between such properties and automotive emissions. 
We feel this requirement to be unwisely restrictive, and that need for 
such authority nas not been demonstrated. 

Section 5 extends registration requirements far beyond provisions 
of the 1967 Air Quality Act. This new bill would authorize HEW to 
withhold registration of fuels until the manufacturer furnished jirac- 
tically any information HEW deems "reasonable and necessary." In 
1967 in framing the Air Quality Act, tlie Congre.ss wisely rejected this 
as a fishing expedition-type approach. Wo believe this continues to he a 
valid position. 

We further question tlie significance of the entire procedure of 
registering a "fuel," since fuels are normally mixtures of hundreds of 
hydrocarbon types, whose exact composition is unknown and fluc- 
tuates from day to day within a range of j>hysical properties already 
closely specified by the American National Standards Institute and 
other recognized scientific bodies. 

In summary, it is our position that Government should concern 
itself with the incidence of automotive emissions which contaminate 
our environment, rather than with factors of fuel composition or 
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engine design which may or may not result in such emissions. A 
minimum of restriction should be placed on the automotive and 
petroleum industries in reaching prescribed objectives. This is not to 
say that certain factors may not be of such compelling importance as 
to demand specific limitation. The content of lead in gasoline may be 
such an example. 

So much for comments direct^ related to H.R. 15848. I would now 
like to turn more specifically to the matter of the interrelationships 
of lead in gasoline and pollution control. 

In the past 15 years much has been accomplished in lowering auto- 
motive emissions without limiting the use of lead in fuel. Crankcase 
ventilation control, reduction of evaporation from the fuel system, 
and use of secondary air in the exhaust, coupled with modified ad- 
justments in carburetor and ignition timing have collectively ac- 
complished an 80 percent reduction in total hydrocarbon and carbon 
monoxide emissions. It is only when we need to reach still lower 
hydrocarbon and carbon monoxide levels, and to tackle nitrogen 
oxide reduction, that we have to turn to techniques where lead jjoses 
a problem. 

To date the technology has been developed for two approaches for 
the further reduction of hydrocarbons, carbon monoxide, and nitrogen 
oxides from automobile exhaust. One system, based on temperature 
efifects, involves carburetion and timing adjustments in conjunction 
with exhaust-gas recirculation and afterburners. It docs a commend- 
able job. For still lower emission we must turn to a more advanced 
approach. A catalytic system is required in which one catalyst reduces 
nitrogen oxides to nitrogen and byproducts, and another catalyst 
converts carbon monoxide to carbon dioxide and water. Both systems 
are limited in their capabilities, particularly as related to service life, 
when used with fuels containing lead. Afterburners are corroded by 
the halogen scavengers contained in the lead fluid, and controls of the 
exhaust recirculation system are fouled by lead deposits. All known 
exhaust catalysts are deactivated by lead and the catalyst for reduction 
of nitrogen oxide is poisoned rapidly. 

To overcome these adverse effects, while still enjoying the ad- 
vantages of lead in gasoline, we have directed much of the recent 
research towards the development of effective lead traps and lead- 
resistant catalysts. We have investigated several types of lead traps, 
and none was more than 50 percent effective. We tested more than 200 
catalysts, particularly those useful in reducing nitrogen oxide emis- 
sions, and found none which really perform satisfactorily with loaded 
fuels. 

On the contrary, a number of catalysts were found to work effec- 
tively for extended periods of time with unleaded gasolines. 

Based largely on such technical data, it became evident to us and 
to other knowledgeable people in both the automotive and oil in- 
dustries that the ultimate reductions in automotive air pollution 
would not be possible unless lead content of gasolines is eliminated. 
It should be understood, however, that this conclusion is based upon 
the adverse impact of leaded fuel upon the proper functioning of 
emission control devices, rather than upon the jjollution effect of 
lead emissions themselves. 
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It is only wlieii some or all of the more advanced emission control 
equipment is used with unleaded fuel that important reductions in 
emission can be achieved. Of course, elimination of lead from gasoUne 
will remove it as a direct atmospheric contaminant, but the signifi- 
cance of lead itself as a direct pollutant is still a matter of some 
controversy. 

In the light of the foregoing, on February 10, 1970, Mr. John E 
Swearingen, Chairman of the Board  of our conij)any,  announced 
that to help reduce pollution from the automobile, Indiana Standard 
would make unleaded gasoline available in its marketing areas at such 
time as the auto-makers distribute cars equipped to require such fuels. 

I am sure the committee is aware that the elimination of lead from 
gasoline poses major problems for both automotive and fuel manu- 
facturers. The economic resolution of adaption to a lead-free fuel 
will undoubtedly require accommodation of both engine and fuel 
design. Simple removal of lead from gasoline so lowers octane numbers 
as to require major modifications in engine design to permit satisfactory 
o])eration. Although fuel octane numbers can, in substantial degree, 
be restored by more intensive refining, it can be done only at the 
expense of yield of product on crude and increased operating and 
capital costs. 

Based on recent aimouncements by executives of one leading auto 
manufacturer, it is evident that automobiles with engines modified 
to operate on an 91 octane unleaded fuel will begin to appear on our 
highways late in 1970. Some petroleum companies wdll undoubtedly 
supjily this unleaded gasoline in limited vohunes for these new models. 
To the extent feasible, our comijany will also make such a product 
generally available. However, I will have to say later more on the 
problems associated with the industry meeting such an objective 
imiversally at an early date. 

The projected 1971 model cars, as we understand the manufacturers' 
plans, will not be equipped to do a much better job of pollution 
control than are the current '70 cars, even though operated on an 
unleaded fuel. Wide-scale introduction of the more advanced control 
equipment seems to be two or three years away. Therefore, it would 
be misleading to imply that all the benefits which the removal of lead 
from gasoline can bring to automotive pollution control will be 
available this fall, or in 1971. The idtimate benefits of lead removal 
can only be obtained when the most advanced emission control equip- 
ment is incorporated in all cars on the highway. 

Of equal complexity and importance to the petroleum industry is 
the matter of how the transition is accomplished from a situation in 
which all cars are designed to operate on high octane lead-containing 
fuels as they are today to the point in time, perhaps ten years hence, 
when all cars then on the road are designed to operate on lead-free 
fuels. It has been suggested by one automotive manufacturer that 
this transition be eased by adjusting all cars presently on the road 
to operate at lower octane numbers than presently required. This, 
in turn, would permit the petroleum industry to supply a leaded 
premium-grade fuel, of say 97 octane number, and an unleaded fuel 
of adequate octane number, say 91, to meet the needs of both existing 
regular-grade cars and all new model cars. Such a program would 
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ostensibly permit the petroleum industry to avoid a heavy investment 
ui new refining facilities and at the same time serve the public needs 
with only two grades of fuel. 

Although we agree that such a program, if fully implemented, 
would avoid major new refining investment, we have serious doubts 
that it is a practical program. There are nearly 100 million cars and 
trucks on the road which would require adjustment to jiermit opera- 
tion on the proposed lower octane fuels. In the face of the limited 
service facilities capable of making the necessary adjustments, and 
owner resistance to engine modifications for reasons of both cost and 
convenience, we believe that there will remain a heavy demand for 
current quality fuels. We feel a heavy responsibility to meet these 
demands of our customers. As we view it, the only method by which 
tlie s\iggested two-fuel system might work would be through imposi- 
tion, by regulation or otherwise, of restrictions on the quality of fuels, 
both minimum and maximum. It is our judgment that, in all realism, 
any such regulation would likely be so delayed that we must be 
prepared to meet the needs of unmodified existing cars, while at the 
same time sujjplying a new unleaded fuel for the new model cars. 

Provision of an added grade of fuel poses an enormous distribution 
problem for most of the petroleum industry. Today only 20 percent of 
the service stations are so equipped that they could market two grades 
of leaded and one grade of unleaded fuel. Wc estimate that to equip 
the remaining stations to distribute such fuels would reqiiire nearly 
1 million additional gasoline jjumps and 300,000 added gasoline 
storage tanks, as well as a massive installation effort. These require- 
ments are manifold in excess of current annual manufacturing ca- 
pacity. For the industry the costs of equipping to distribute generally 
an additional fuel is perhaps $2-3 billion. For our own company we 
estimate it roughly at $150 million. The capital requirements are of 
great importance to our company and to the industry, and must 
ultimately be recovered from the consumer in the form of higher 
prices. With respect to timing, the magnitude of the task leads us 
to conclude that the transition to a three-grade marketing situation, 
in which unleaded fuel is broadly available, will require several years 
to accomplish, even though at selected locations unleaded fuel will 
almost certainly become available this fall. 

It is further our view that the difficulties of car modifications 
coupled with competitive conditions in the marketplace are unlikely to 
permit a general reduction in the quality of present grades of fuels. 
We, therefore, do not believe that the production of an unleaded 
gasoline can be accomplished by reduction in the quality of present 
fuels, but rather that new refining facilities will be required to make this 
product. We view it as essential that car models designed to be operated 
on unleaded fuel be capable of satisfactory operation with gasolines 
with octane ratings no higher than the suggested level of 91. 

I have indicated that, although the matter is still under study, we 
have so far perceived no entirely practical method of meeting the 
public need during the transition period other than by the supply of 
three grades of fuel, two leaded and one unleaded. Such matters as 
other possible solutions to the problem, grades of fuels to be marketed, 
prices, et cetera, all remain to be resolved. However, I may state at 
this time that it is abundantly clear that the costs for manufacture 
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and distribution of an additional unleaded 91 octane fuel are signifi- 
cantly higher than for the presently available leaded 94 octane fuel 
and that the unleaded product must carry a higher price. Such 
resolution of the matters referred to above cannot be accomplished 
unilaterally, but only in the face of the competitive forces at work 
in the free marketplace. 

I have dwelt for some time on the problems of manufacture and 
distribution of unleaded fuels, urguig that the magnitude of the prob- 
lems be recognized and that the process cannot be accomplished 
overnight. At the same time I am conscious that the committee knows 
that our subsidiaiy, the American Oil Company, has for many years 
distributed in the Ea.st and South an unleaded fuel of premium 
quality, Amoco Super Premium gasoline. We are thus in the unique 
and favorable position of having available high quality unleaded 
fuels for our customers in 25 states and the District of Columbia. 
Since this high quality product has been available for over half a 
century, there is frequently raised the obvious question: If American 
can manufacture and distribute such a product, why can't other oil 
companies? I would like next to address myself to this subject, com- 
menting first that our success as the nation's only manufacturer of 
unleaded gasoline cannot be tlirectly extrapolated to the rest of in- 
dustry. Let me begin with a little history. 

Manufacture and marketing of unleaded gasoline by American 
Oil Company began as a regional operation along the East Coast. 
It had its origin in the use of surplus benzol stocks acquired after 
World War I. As the compression ratios of engines increased and 
other refiners, including our own Midwest operations, turned to lead 
antiknocks to meet higher octane requirements, it was observed that 
Amoco gasoline containing benzol had a superior octane rating de- 
spite its lack of lead. As a result, it achieved an unusual market ac- 
ceptance wliich has continued to tliis day. 

People like the engine cleanliness, reduced maintenance, and im- 
proved mileage of Amoco. As octanes have steadily increased in the 
intervening years, we have built the necessary specialized refilling 
capacity to keep this product competitive in quality with leaded pre- 
mium gasolines. In the process, we have pioneered in the use of cata- 
lytic reforming to produce the high-octane aromatic components needed 
to formulate this product without the use of lead. It should be recog- 
nized, of course, that this product comprises less than 20 percent of our 
total gasoline volume. It is produced primarily in our Texas City 
refinery and marketed only in a portion of our territory, as pre\nously 
noted. 

Several factors have favored the continued production of unleaded 
premium gasoline. The crudes which supply our Southern and Eastern 
refineries are unusually well suited to catalytic reforming and only the 
most favorable ])ortions are used for Amoco manufacture. Further, 
much of the equipment used was built during periods of lower con- 
struction costs. 

We are frequently asked why our company does not extend its 
marketing of unleaded Ajnoco, which brings an additional penny a 
gallf)n, into the remainder of our marketing area. We have made many 
studies of our operations over the yeai"s on the economics both of 
marketing an unleaded regidar as a companion of our unleaded pre- 
mium, and of extending our unleaded premium marketing to other 
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parts of our territory. In all cases, our studies have lead us to conclude 
that the wider distribution of unleaded fuels is economically unattrac- 
tive. 

It is substantially more expensive to make both regular and pre- 
mium grades uideaded tlian to make just premium without lead. In 
the latter ca.se one can select the most favorable crudes, using only the 
best fractions to produce Amoco, diverting the rest to regidar grade. 

In summary, I must emphasize that our experience in manufactur- 
ing and marketing uideaded gasoline is not representative of what 
woidd be necessary today for the industry, or our company, to make 
idl of its gasoline imleaded. Thus, we consider it imperative that the 
present movement toward the elimination of lead from gasoline be 
planned realistically and over a period of time. Only in this way can 
the interests of the public be served while giving practicsd recognition 
of what it is possible for both the petroleum and automobile industries 
to accomplish. 

Congress has recognized that when industry makes expenditures 
for the purpose of iiroviding cleaner air, it shoidd receive some form 
of tax relief. The latest expression of this principle is contained in 
Section 704 of the Tax Reform Act of 1969, under which taxpayers 
\vill be permitted to amortize the cost of pollution control facilities 
over a shorter than normal period of time. However, tlie ty[)e of 
facilities that woidd be required to make the transition from leaded to 
unleaded gasoline, such as new reformers for refineries, and additional 
pumps, storage tanks, et cetera, at service stations, would not appear 
to come within the definition of pollution control facilities as con- 
tained ill Section 704. We strongly urge the Congress to broaden this 
provision in order to grant the tax relief to taxpayers undertaking 
these tremendous expenditures to help control air pollution. 

In conclusion, from the standpoint of legislation relating to clean 
air, there are two important points: 

1. Present voluntary actions of the automobile and petroleum 
industries, in the interest of solving environmental problems, have 
clearly demonstrated that there is no need for HEW to establish 
standards for the composition of any fuel or fuel additive as suggested 
in Section 5 of H.R. Bill 15848. 

2. The Air Quality Act of 1967 provides HEW with access to 
adequate information on fuel and additives in relation to the control 
of emissions. 

From the standpoint of further reducing automotive emissions, 
there are these important considerations which deserve reemphasis: 

1. The ultimate benefits of lead removal can only be obtained 
when the most advanced emission control equipment is incorporated 
in all cars on the road. 

2. The newly equipped 1971 cars and future models must not 
require an unleaded fuel higher than 91 octane if exorbitant expendi- 
tures by the petroleum industry are to be avoided and consumer costs 
are to be minimized. 

3. For the present t\\o-grade fuel distribution system employed 
by the major traction of tlie petroleum industry to adequately serve 
both current and future cars during the transition period to all 
unleaded fuel would appear to require severe Government restrictions 
both on fuels and engines. This matter requires further careful 
consideration. 
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4. Conversion to a three-grade marketing and distribution system 
will entail heavy capital expenditures and an extended period to 
accomplish. The added costs involved ultimately must be reflected 
in higher fuel prices. 

5. Tax relief for ])ollution control facilities provided in the recent 
tax reform act should be broadened to cover similar facilities related 
,to the removal of lead from gasoline. 

In closing, 1 would like to reassure you of our company's dedication 
to the cause of clean air. Over a number of years, we have conducted 

••& great deal of research to help devise the means to make the auto- 
mobile virtually pollution-free, and that goal is now in sight—through 
a, combination of engine modification and elimination of lead in fuels. 

For the reasons I have given, this cannot be accomplished over- 
night, and to force a fa-ster pace than the physical realities 
make possible is going to impose a needless burden of our society. 
While air ])ollution yields undoubted social i)enalties, so does infla- 
tion—and some of the painful consequences of the latter are a good 
deal easier to identify than |)articulates in the atmosphere. To mandate 
an unrealistically rapid program of the scale we are considering here 
simply to get lead out of gasoline more quickly without corresponding 
benefits in pollution control, would have inflationary consequences 
which could not be defended. I know this committee and the Congress 
are very much aware of both problems. 

We thank you for the privilege of appearing here, and will be 
pleased to answer any questions you may have. 

Mr. ROGERS. Thank you for your statement. It will be most helpful 
to the committee. 

Mr. Satterfield? 
Mr. SATTERFIELD. Thank you, Mr. Chairman. 
I would like to welcome you and add my own observation of what 

a good statement I think this was and I think it will help tremendously. 
I would like to say to you that I feel that the conclusions you stated 
at the end of your statement are indeed well taken. They certainly 
raise points that bother me and points that I think will be of tremen- 
dous concern to this committee as we proceed with this legislation. 

I would like to ask you a couple of questions that I am not real 
clear on. I notice that you referred to a favorable type of crude as 
making available the premium nonleaded gasoline that Amoco 
produces today. 

Can I infer from this that whether or not you can produce the 
proper kind of lead-free gasoline will depend on the type of crude you 
deal with? 

Mr. GuNNESs. That is not exactly the case. The particularly 
favorable crudes to which I refer make it readily accomplishable to 
f(reduce the high octane components that are needed for our unleaded 
uel. Using less favorable feed stocks, but more intensive refining pro- 

cedures, we can make unleaded fuel of the same quality from other 
crudes. 

In other words, we minimize the expense we have to go to in order 
to produce unleaded fuel, by using particularly suitable feed stocks 
for processing. 

Mr. SATTERFIELD. The less favorable the crude the more expensive? 



251 

Mr. GuNNEss. Right, and if we must produce unleaded octane from 
all of our crude, then we are confronted with a substantially more 
difficult refining problem than in making first our unleaded Amoco. 

Mr. S.ATTERFiELD. This would require in anj' one plant severid 
different refining systems, would it not? 

Mr. GuNNEss. Either that, or refining systems designed to operate 
at higher intensity than would otherwise be the case. 

Mr. S.^TTEUFiELD. I was pleased with your comment about efforts 
by industry to try to solve these problems. 1 think all of us are vitally 
concerned about air pollution. 1 wovdd like to know whether or not 
you feel that the establishment of emission standards as was testified 
to here this morning constitute an adequate incentive to industry to 
attempt to solve these problems? 

Mr. GuNNEss. We believe that the basic ])urpose with whicli the 
committee is concerned is the quality of emissions and the way to 
accomplish this is to establish limitations on what emissions will be 
accej)table. 

Mr. SATTERFIELI). DO you feel to go furtlier and establish standards, 
as 1 said this morning, that a nozzle of a gas i)ump will increase that 
incentive? 

Mr. GuNNEss. No. As I gave in my testimony, it is our view this 
is unnecessary limitation on flexibility existing on the automotive and 
petroleum industries. We oppose that. 

Mr. SATTERFIELD. I believe you stated you felt this would actually 
impede  

Mr. GuNNEss. Impede progress and technological development and 
innovation. 

Mr. SATTERFIELD. This makes a lot of sense to me. When one considei's 
the tremendous costs we are talking about there is even additional 
incentive now to try to solve these problems. I am confident you and 
the other people in this industry will certainly bend every effort in 
this direction. I would hope so. 

Thank you, Mr. Chairman. 
Mr. ROGERS. Mr. Hastings? 
Mr. HASTINGS. I have no questions, Mr. Chairman. I would just 

like to make an observation. I am sure all industries are just as in- 
terested and concerned as HEW and this committee and the entire 
Congress in attacking the problem. I am somewhat interested in your 
conclusions. 

I don't disagree with them. I am not so sure I totally agree with all 
of them either. I would hope that the Congress would provide addi- 
tional incentives as you recommend to private industry so that they 
themselves might facilitate the problems that are faced by you in 
the gasoline business and automotive people in their business to 
accomplish what we all want to do, to meet the emission standards as 
quickly as HEW has outlined or quicker, if possible. 

I put the emphasis on "if possible." I appreciate hearing your 
testimony. 

Mr. ROGERS. I also appreciate your testimony and I am sure the 
committee will give it very careful consideration. 

Now, you say, "The experience of the past 5 years has over- 
whelmingly showm that once HEW promulgates realistic and desired 
emission control, the automotive and petroleum industries will apply 
research and technical resources competing vigorously to achieve the 
goals." What goals? 



252 

Mr. GuNNESS. This relates to emission standards established in 
California initially and more recently by Federal Government. 

Mr. ROGERS. What has the petroleum industry done comparable 
to automobile industry? 

Mr. GuNNESs. At this point I think it would be fair to state that 
we have done little to affect the output of our gasoline. We have done 
a great deal of work in anticipation of further restrictive controls. 

Mr. ROGERS. In other words, in research? 
Mr. GuNNEss. We have also concerned ourselves with procedures 

whereby we can minimize the problems associated with elimination of 
lead by our study of catalysts, which could operate conceivably with 
a lead-containing fuel while accomplishing tlie oxidation of hydro- 
carbons and carbon monoxide. 

I might remark that while the fuel being sold today is little differ- 
ent than the fuel sold a number of years ago as far as emission prob- 
lems are concerned, the petroleum industry has supported through 
the American Petroleum Institute a program of collaborative research 
with automotive industry, and our own company has joined with a 
series of other oil companies and with a large automotive manufac- 
turer to jointly work on this problem of reduction of automotive 
emissions. 

Mr. ROGERS. That is commendable. I know everyone would join 
in that commendation. 

Now let me ask you this. There seems to be an indication that to 
move into nonleaded fuel would require another delivery system. 

Mr. GUNNESS. So far this appears to be the only practical technique. 
Mr. ROGERS. YOU might not know this, but what is your impression 

of the number of cars that can now use regular gasoline, nonleaded, 
as far as the octane content? 

Mr. GUNNESS. The regular gasoline, as it is presently produced, 
is 94 octane fuel. If, as proposed the octane number were to be dropped 
to 91, we would have a lower percentage of cars satisfied by that 
fuel. 50 percent of all cars would be satisfied with 91 octane fuel. 

Mr. ROGERS. With 91 octane. This is presently possible for all 
gasoline companies to make, is it not, 91 octane? 

Mr. GUNNESS. For most of them the ability to make 91 octane 
unleaded fuel is dependent on what is done with respect to the supply 
of the present leaded gi-ades of fuels. Presently we produce our regular- 
grade fuel, which has a rating of about 86 octane number by adding 
lead to bring it up to 94 octane level. If we were required to bring it 
to 91 without the use of lead, it would require added refining facilities. 

In making this statement we presume we would have to continue 
to supply the same quality fuels as we are presently supplying to 
service existing automobiles. 

Mr. ROGERS. I understand that, but let me say what I am trying 
to get at is this. From what I understand, the technology is such that 
presently if you were to draw a graph, you can presently come up to 
say, 91 octane, with present refining capability. You even do more 
than that with nonleaded. But this is what most companies will do 
for their high octane gas. 

They come up to 91. Then they add lead to bring it up to 100 or 
whatever it may be. It is about that ratio, isn't it? 
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Mr. GuNNEss. No. Actually we are taking a regular-grade un- 
leaded gasoline of about 86 octane, adding lead to it and making it 94 
octane. We are also taking a premium-grade unleaded gasoline of about 
^4 octane and adding lead to it and making it up to 100. 

Mr. ROGERS. What I am saying is the technique is now available 
where most companies in making their high octane now refine their 
gasoline before lead is added to about 91 or maybe a little more, so 
the technique is here. 

Mr. GuNNEss. Yos, su-. 
Mr. ROGERS. NOW thoy get the added octane by adding the lead. 

This is presently done basically? 
Mr. GuVNEss. They do two things. They have a 91 octane fuel. 

We agree that is the average of what the industry produces. This is 
di%ndcd into two pots, 86 and 94. Lead is added to both, resulting in 
^4 octane regular grade and 100 octane premium grade. 

Mr. ROGERS. Suppose the Congi-ess would say, "No lead." We 
will not do that I am sure precipitously, but if you can produce 91 
octane, will that now handle at least 50 percent of the cars that are 
presently made? 

Mr. GuNNBSs. Right. 
Mr. ROGERS. On the road right now? 
Mr. GUNNESS. That is correct. 
Mr. ROGERS. In fact, I understand most of the cars coming out, 

most of the companies produce about 16 percent of their cars that 
require high octane. 

Mr. WHITE.  16 to 20 percent. 
Mr. ROGERS. So that maybe 80 percent of the cars could operate 

right now on 91 octane gasoline—or near there, perhaps vvith some 
adjustment? 

Mr. WHITE. One point I think should be made. That is, to blend 
this 91, which can be done today, requires using some of what is used 
normally for premium octane. So, to produce the unleaded 91 octane 
fuel we would have to use some of what is now going into our more 
expensive product. 

Mr. ROGERS. I understand that. But it still could be done? 
Mr. WHITE. Yes, sir. 
Mr. ROGERS. You do it with your high octane for one cent per 

gallon more? 
Mr. WHITE. Yes, sir. 
Mr. ROGERS. If we can jiroduce the gasoline for all of the lower 

octane users, wliich could be done because the technique is here, they 
are presently doing it^tliis handles all of the cars on the road now 
except for the high octane users, and you have the technique to serve 
the nigh octane users, wliich I understand would be very expensive 
for other companies to move into—but to say we have to move into 
the third distribution, I am not sure that is so if we simply use the 
current capability of producing 91 octane for regular. 

The real problem we have is getting the companies to produce the 
high octane for 20 percent of the cars they produce. I realize it is a 
big adjustment, but I am not sure that if we nut our minds to it, 
it could not be done with the current system. Don't you think this 
is possible? I am not saying it is. It is most feasible? 
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Mr. GuNNEss. It is not probable, but I would not say it is not a 
possible solution to the problem without further study. 

Mr. ROGERS. I understand your position. 
Mr. GuNNEss. We must recognize that many of the regular grade 

cars, the 80 percent of the automobiles, would knock seriously on a 
91 octane fuel. 

Mr. ROGERS. The automobile companies t«ll us they will adjust this. 
Mr. GuNNEss. We have reservations as to whether that is, in fact, 

a practical expedient, as mentioned in my talk. We are concerned 
about whether there is adequate service facilities available to ac- 
complish that and whether when the public finds out what the bill is 
for accomplishing it, they are going to be prepared to pay for it, and 
whether they will be willing. 

Mr. ROGERS. The only point is—and you made the point, too—it is 
being done now to provide our high octane for one cent more. I am sure 
it would have to have some additional cost. Perhaps the Government 
can give a tax subsidy. 

Mr. GuNNESs. This needs to be explored. I agree we should encourage 
the study. 

Mr. ROGERS. I understand a study has been done saying the average 
consimier drives a car a little less than about 10,000 miles a year. Now 
they said if you translate this into gasoline costs, this whole business, 
say, anywhere from 1 to 3 cents additional, this would amount to 
something in the range of $7 to $21 per year for the average driver. 
What we have to see is if this is feasible, and we are going to need your 
expertise, of the oil industry and the automobile industry, to try to 
make a measured judgment as to whether this is feasible and w^hat the 
cost would be and what is the cost if we do not do it in the air pollution 
problem. 

Now with air pollution being anywhere from 45 to 60 percent 
attendant basically on emission from the motor vehicles, buses ami 
cars, this could be a tremendous step forward if it could be accom- 
plished. I realize some time will be needed. 

Now I am encouraged that everybody is at least receptive to going 
into it. And I commend you and most of the oil industry that we have 
seen statements which indicate a receptive attitude. 1 think there is 
one or two companies that have not indicated that. We hope to hear 
from them, but the automobile industry unanimouslv has said they 
will move into this. They think it is the feasible solution and that 
they will do it as soon as 1971. 

Now this may not be feasible for the oil industry and I assume 
from your testimony you feel it is not. 

Mr. GuNNEss. I think that is correct. What the automobile indus- 
try is contemplating doing in 1971, as 1 brought out in my statement, 
is to so adjust their cars that they will run on 91 octane. They are 
not |)lanning on adding on anj' sophisticated equipment which is 
really necessary to take advantage of the absence of lead to cut the 
emissions. 

Mr. ROGERS. We will go into that with them. 
Mr. GUNNE«S. I think you should. It is our view that the emissions 

of 1971 cars will be about the same as for the 1970 cars. 
Mr. ROGERS. We will go into that and ask the companies to i)ut 

that on the record, because I think that will be important. 
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Let me ask you this. Has the Secretary of HEW been in contact 
with you to ask you to come in and discuss this problem with them? 

Mr. GuNNEss. As far as I know, we have had no formal requests 
from HEW to participate in any discussions. We have had informal 
discussions with members of their staffs to acquaint them with our 
views, but this is not in response to a formal request. We would be 
most pleased to appear were someone to request us to come fonvard. 

Mr. ROGERS. I am sure you would. I feel the Secretary should have 
done this. 

Now perhaps this could be accomplished without law, which I 
tliink this committee would like to see, if it could be done on a co- 
operative basis. But I do not know if this is possible. For instance, the 
antitrust laws might not permit it. You might need loss for this piu"- 
pose or for coordinating purposes. 

Mr. GtJNNEss. To the extent emission standards are promulgated, 
you have started the machinery moving. 

Mr. ROGERS. I think this is true and this is what the Department, 
the President, is asking for, as you have noted in your statement. 

Now I think, too, we are having research done on the health aspects 
of lead itself. I presume your company has some information in this 
regard. 

Mr. GuNNESs. To my knowledge we are not engaged in any re- 
search on the toxic effect. 

Mr. MALLATT. We are underwriting work of API in that regard. 
Mr. ROGERS. But other than that, you have not studied health 

aspects of lead pollution? 
Mr. MALLATT. We have sponsored no direct research in our labora- 

tory. 
iVIr. R0GEK.S. We arc getting studies now, for instance, a very 

recent one from Finland. 
Mr. GuNXEss. I believe that API is cooperating with HEW in 

connection with the conduct of this work. 
Mr. ROGERS. I am sure there is cooperative work going on. But 

this indicates that lead is absorbed into human organisms by res- 
piratory and digestive routes and is distributed to organs and tissues 
Dy the blood stream. One of the disturbing things about this research 
is that lead can accelerate as a residt of increasing environmental 
contamination. 

So I do not know that we can say that lead is not a contaminant 
tis such. I think perhaps it is premature, but the research now indi- 
cates that it is. And of course we will follow that u]) very closely. 

What would be the savings to people—maybe you have not done 
research on it—what would be the savings to people in the mainte- 
nance of their automobiles and automobile parts if lead was not in 
gasoline? Is there any study on that? 

Mr. GuNNESS. We have had considerable experience in this area 
and have conducted a number of tests to evaluate the advantages 
of a lead-free gasoline, specifically our unleaded Amoco gasoline, as 
regards fouling of spark plugs and corrosion of mufflers. 

In general, our conclusion is that the life of spark plugs and the 
life of mufflers will be doubled by the use of lead-free gasoline com- 
|>ared to gasoline containing lead. This is due to the lead and to the 
other materials which are in the lead fluid, and are implicit in the 
addition of lead to gasoline. 
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Mr. ROGERS. At least your lead-free is a definite saving then? 
Mr. GuNNEss. There is a saving related to this. 
Mr. ROGERS. If you have any specifics on that, if you would sub- 

mit them for the record please. 
Mr. GuNNESs. We do have information and we will be glad to 

submit it. 
(The following supplemental statement was received for the 

record:) 

SAVINGS ATTRIBUTABLE TO THE USE OF UNLEADED G.^SOLINE COMPARED WITH 
LEASED G.\SOLINE 

Tests we have conducted on advantages to the customer in using unleaded 
gasoline in contrast to leaded gasoline show that these may reach 2-4^ per gallon. 
This is made up of 1.2(! per gallon saving due to a 3% increase in mileage, which 
may be applicable at the premium level and to only a minor extent for regular 
grade gasolines. The balance is savings in maintenance costs, realized as an average 
over several years of car ownership. Detailed supporting data for these figure* 
are appended. 

APPENDIX 

SAVINGS   ATTRIBUTABLE   TO   THE   USE   OF   UNLEADED   GASOLINE   COMPARED   WITH 
LEADED   GASOLINE 

Mileage Savings 
Experimental work and field tests carried out by the American Oil Company 

show that AMOCO Super Premium gives increased mileage that averages 3% 
over leaded premium fuels. This number is an average based on data from four 
different sets of tests and has shown up consistently for a number of years. It is 
readily explained in that AMOCO Super Premium is of higher density than com- 
parable leaded premium fuels due to the fact that it has a higher concentration 
of aromatics which are more dense than paraffins. This difference is, of course, one 
of the reasons for the higher cost in producing unleaded fuel, na^K'l.^•, a higher 
weight of raw material is represented by each gallon. This difference gives our 
AMOCO Super Premium about 3% more Btu's per gallon, or thermal energy, 
than a leaded fuel. At a 3% mileage advantage, the saving amounts to 1.2^ per 
gallon at a typical cost for premium gasoline of 40!( per gallon, including taxes. 
The higher Btu content, and hence mileage advantage, apjjlies to gasolines at the 
premium octane level where the unleaded fuel has tlie highest concentration of 
high density components. The unleaded regular gasoline, such as may be produced 
toward the end of 1970, may show a smaller mileage advantage compared with 
leaded regular; however, some small difference would still be expected. 
Maintenance Savings (ajiplicable to both premium and regular unleaded fuels) 

Our information on maintenance costs is derived from two sources, controlled 
fleet tests and customer inter\'iews. Controlled fleet tests show, in three years to 
date, a savings advantage of 3.4^ per gallon; customer interviews show 1.8e per 
gallon. 
Fleet Tests 

American Oil Company has underwa}' a test to determine relative maintenance 
costs for cars using leaded fuel vs. cars using non-leaded fuel. In late 1966 a fleet 
consisting of four Chevrolets, four Fords, and four Plymouths, all of the 1967 
model year with premium-requirement engines, were placed in metropolitan 
driving service at Automotive Laboratories, Inc., in Chicago. Two of each make 
has been operated exclusively on non-leaded Amoco gasoline. The other pair of 
each made was operated on American Super Premium leaded gasoline for the first 
year of operation, on a competitive leaded premium gasoline for the second year 
and currently, another competitive leaded premium gasoline in the third year. 
In the fall of 1967, an additional 12 cars, again 4 each of Chevrolet, Ford and 
Plymouth 1968 models, were added to the fleet. Again one pair of each make of 
cars has been operated exclusively on non-leaded Amoco gasoline while the others 
are operated on competitive leaded premium gasolines as are the 1967 models. 
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Automotive Laboratories, Inc., rotates driver assignments for the cars among 
their employees for use in metropolitan commuting driving so that all cars get 
similar driving treatment in the long run. Each car averages about 7,000 miles 
per year in Chicago and suburbs. Prescribed warranty procedures, for oil and 
filter changes and other maintenance practices, as described in the owner's man- 
ual, are followed. In addition when some operability problem is reported by two or 
more drivers of a car, the car is returned to an authorized service garage for that 
make for maintenance. All invoices for maintenance work are retrained by Auto- 
motive Laboratories, Inc. Gasoline-related maintenance costs, such as f ouleJd plugs, 
malfunctioning carburetor and exhaust system replacements are summed for each 
car. Accurate records of mileage and gasoline consumption are also kept. From 
these records the comparative maintenance costs can be determined and expressed 
in terms of unit cost per gallon of gasoline consumed as shown in Table I. 

The operations to-date do not provide enough data to establish representation 
mileage obtainable on spark plugs and mufflers. However, as shown in Table II, 
many more changes of spark plugs and mufflers have been required for those 
cars operating on leaded gasoline. 
Customer Interviews 

The data was collected by motorists belonging to National Family Opinion's 
consumer panel. This company was founded about 20 years ago in Toledo, Ohio. 
It is a marketing research firm specializing exclusively in panel operation. They 
maintain a nationwide panel of over 90,000 famihes, who are used mainly to test 
new products. These families are selected to represent a cross-section of families 
in the United States, and are balanced with respect to geographic division, 
population density, age of homemaker, and annual family income. 

A short screening questionnaire was sent to the 40,000 NFO panel members 
who reside in 26 East and South states, inquiring whether they keep records on 
the operation and maintenance of their cars and whether they would be wilUng 
to lend these records. Based on their responses, we were able to generate 50 pairs 
of Amoco lead-free gasoline users and leaded gasoline users who were matched on: 

1. Car year 
2. Car make and model 
3. Geographic area 
4. Mileage 

These were later augmented through additional recruiting, and at present we 
have increased our sample size to 179 pairs. 

Each panel member was asked to keep a monthly diary of their car operation 
and maintenance expenses, and to mail us the diary complete with maintenance 
records at the end of each month. The diary covered the following subject areas: 

1. Automobile Identification 
a. Make 
b. Year 
c. Beginning mileage 
d. Ending mileage 

2. Gasoline Purchases 
a. Date of purchase 
b. Brand name 
c. Grade 
d. Number of gallons 
e. Cost 

3. Oil Purchases 
a. Date of purchase 
b. Place of purchase 
c. Brand 
d. Number of quarts 
e. Cost 
f. Reason for purchase 

4. Maintenance/Parts 
a. Date of service 
b. Place of service 
c. Explanation of service 
d. Parts purchased 
e. Cost of parts 
f. Total cost of parts and labor 
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Whenever repair work was done on the car, we requested that they send U8 
their receipts so that we could maintain legal documentation of our data. 

Neither lead-free nor leaded panel members who are cooperating with NFO 
know that American Oil is connected in any way with this studv. All contacts are 
maintained through the officee of National Family Opinion in "toledo. 

The data were then coded and tabulated according to the following subject 
areas: 

1. Ignition/Tune-Ups 
a. Points 
b. Plugs 
c. Condenser 
d. Distributor 
e. PC\' valve 

2. Fuel System 
a. Carburetor 
b. Choke 
c. Fuel pump 
d. Fuel filter 
e. Air filter 

3. Engine 
a. Valves 
b. Cylinder block 
c. Crankshaft 
d. Piston rings 
e. Rod or main bearing 
f. Hydraulic valve lifters 
g. Timing gears 

4. Exhaust System 
a. Exhaust pipe 
b. Tail pipe 
c. Muffler 
d. Resonator 
e. Heat riser valve 
f. Exhaust manifold 

5. Lubrication 
a. Lube job 
b. Oil 
c. Oil filters 
d. Oil additives 

A summary of the differences is shown in Table IIL These are broken down by 
the car-pairs and various model years in Table IV, and by the nature of the 
maintenance needed in Table V. 

Total Savings 
The sum of mileage and maintenance savings can reach almost if per gallon, 

as shown in the table below. 

Savings—From use of AMOCO super premium 

Increased mileage—3p of 40f   1. 2 
Lower maintenance (1.8-3.4»!) (average)  2.6 

Total.      3.8 
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TABLE II.—NONLEADED AND LEADED GASOLINE 

Nonleaded Amoco gasoline 

Number of       Number of 
Total miles       Spark plug muffler 

driven cfianges clianges 

Leaded premium gasoline 

Total miles 
driven 

Number of 
spark plug 

cfianges 

Number of 
muffler 

cfianges 

1967 cars. 
1968 cars. 

147.393 
107,451 

143.675 
101.402 

11 
10 

TABLE III.—Comparison of automobile repair costs—Leaded versus Amoco 
{overall basis) 

Number of car-repairs     179 
Difference in repair costs (leaded-Amoco) (cents per mile) 0. 15 
Saving, cents per gallon (12.4 miles per gallon)     1. 8 
Amoco (miles per gallon)  12. 8 
X>eaded (miles per gallon)   12. 1 

TABLE IV.-COMPARISON OF AUTOMOBILE REPAIR COSTS, LEADED VERSUS AMOCO 

(By year of automobile! 

1968 1967 1966 1965 1964 1963 

Number of car-pairs  98 
Difference in repair costs (leaded—Amoco), cents 

per mile.-             0.03 
Saving, cents per gallon (12.4 miles per gallon, year 

to year)      0.4 
Saving, cents per gallon (12.4 mites per gallon. 

cumulative)  0.4 

24 18 22 11 6 

0.16 0.12 0.16 0.17 0.24 

1.9 1.5 1.9 2.1 2.9 

1.1 1.3 1.4 1.5 1.1 

TABLE v.—COMPARISON OF AUTOMOBILE REPAIR COST-LEADED VERSUS AMOCO 

(By systems) 

Fuel 
system 

Ignition 
nineup 

ExIiaust 
system   Lubrication 

Engine 
work Total 

Leaded  0.043 
Amoco  -037 
Difference in repair costs (leaded- 

Amoco) (cents per mile)  .006 
Savings (cents per gallon) (12.4 miles 

per gallon)  .074 

0.146 
.082 

0.078 
.038 

0.137 
.117 

0.028 
.006 

0.43 
.28 

.064 .040 .020 .022 .15 

.793 .496 .248 .272 1.8 

Mr. ROGERS. Are there any other questions? 
Mr. Preyer? 
Mr. PEEYER. Thank you, Mr. Chairman. 
I think this has been very helpful in pointing up how WTong some 

of our conventional wisdom is. I think the average person thinks since 
there is unleaded gasoline already being sold, it should be a simple 
matter to nut it in all the pumps. You make clear it is not that easy. 

As I understand it, lead-free gasoline requires both accommodations 
from the engine jjoint of vi(^w as well as fuel design. On the engine 
manufacturing, the present cars we have could be adjusted to take 
lead-free gasoline. Is that right? 

Mr. GuNNESS. The chtxractcristics of an automotive engine w^hich 
is controlling in this particular relationshij) is octane requirement. 
And what has so far been proposed is that a gasoline of 91 octane 
number be made available. Cars which are presently being turned out 
m largest volume require 94 octane number. Those cars can be ad- 
justed so they will operate satisfactorily on 91 octane number. 
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Mr. PREYER. But that adjustment would be expensive? 
Mr. GuNNESS. The degree of expense I would leave to others to 

testify to. A General Motors executive has made statements putting 
forth his viewpoint that this is a feasible program. 

Mr. PREYER. The main cost of the fuel design aspect of obtaining 
lead-free gasoline, the main additional cost there would be involved 
in new refining facilities plus new marketing? 

Mr. GuNNESS. There are throe major components in the cost of 
manufacture and distribution of a higher octane unleaded fuel. We 
secure a lower yield on the crude we process so we require more raw 
materials to produce a high octane fuel than a low octane fuel. 

The processing of that material entails processing costs and heavy 
capital investment in s])ecialized refining equipment to make higher 
octane fuel. There are additional costs. In the case of our unleaded 
Amoco that I have alreadj' referred to, we recover the added costs by 
charging an extra penny a gallon for the unleaded fuel as compared 
to a corresponding quality lead-containing fuel. 

As to whether or not there would be added costs associated with 
distributing unleaded fuel that really relates to whether the ultimate 
answer to this whole problem involves three grades of fuel or whether 
it can be accomplished with two grades of fuel. 

If there are two grades of fuel, the distribution of unleaded fuel 
would cost no more than distribution of a leaded fuel. 

Mr. PREYER. I was not clear; j^ou mentioned the two grades of 
leaded and one grade of unleaded in the distribution system, and I 
Sot the impression that you envision getting to a lead-free gasoline 

istribution system over a 10-year period of transition. Was that 
about your time scale? 

Mr. GUNNESS. We think this fall we will have to supply the same 
quality premium fuel we are presently supplying, to satisfy those 
portions of our customers who use this product, and we think we will 
have to supply the same quality regular grade fuel jis we are presently 
supplying as wall be required by those customers. 

In addition, a new crop of customers will come in the market. Some 
10 million cars will be produced next year, all designed to run on lead- 
free fuel. In order to provide a fuel for those cars, it is at least our 
firesent thinking that it will be necessary to supply them with a third 
uel, an unleaded 91 octane fuel. This is not a solution we would 

recommend, but the only one that seems to us to be practical. 
Mr. PREYER, So that through the years  
Mr. GUNNESS. Through the years the amount of 91 octane unleaded 

fuel that will be required will increase at the rate of about 10 percent 
of total gasoline consiunption as new models come along, which are 
turned out from the factories capable of processing 91 octane unleaded 
fuel. The time will come when we can phase out our leaded fuels. 

Mr. PREYER. That would be approximately 10 years? 
Mr.  GUNNESS. Approximately 10 years. 
Mr. PREYER. Thank you very much. 
Mr. ROGERS. Thank you. We appreciate your presence here and 

your associates. You have been nu)st helpful to the committee. 
We are going to try to hear our next witness before we answer the 

vote. 
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Myron Tribus, Assistant Secretary of Commerce for Science and 
Technology, we are delighted to see you and welcome you and your 
statement will be received at this time. 

STATEMENT OF DR. MYRON TRIBUS, ASSISTANT SECRETARY FOR 
SCIENCE AND TECHNOLOGY, DEPARTMENT OF COMMERCE; 
ACCOMPANIED BY FRANK C. CACCISPAGLIA, JR., EXECUTIVE 
SECRETARY, COMMERCE TECHNICAL ADVISORY BOARD 

Dr. TRIBUS. Thank you, Mr. Chairman and members of the sub- 
committee. I am accompanied this morning by Mr. Frank C. Caccis- 
paglia, Jr., E.xecutive Secretary, Commerce Technical Advisory Board. 

I appreciate the opportunity to apj)ear before this Subcommittee 
on Public Health and Welfare in connection with the role of the 
Commerce Technical Advisory Board (CTAB). I enjoyed being here 
early and hearing pre\T,ous testimony and particularly your questions. 
I think they are very much to the point and CTAB, as I will describe 
in a few moments, is going to try to provide the answers to those 
questions. 

The Commerce Technical Advisory Board (CTAB) was established 
in January 1963 by the Secretary of Commerce at the direction of the 
President. This was done in view of the increasing importance of 
science and technology to the Nation's economic growth, and the 
action of the Department of Commerce to develop policias and jjro- 
grams to encourage the expansion of our scientific and technological 
capability and to stimulate its use in industry and commerce. The 
Board was created to bring outside views to bear on the technical 
activities of the Department, assessing the future and continuing 
role of its scientific and technical agencies, and to consider the inter- 
action of economic and business matters with research and develop- 
ment. Also, to the end that economic growth may be promoted, the 
Board was to suggest ways of stimulating research and development 
by private industry for private industry and to advise on specific 
technical problems of major material significance as they arise. 

CTAB functions in two moiles. One is through presentations and 
discussions relating to organization, policy, and technical activities 
of the agencies and bureaus of the Department. The other is through 
the chartering of panels to study specific jjroblem areas. The panels 
operate under the chairmanship of a CTAB member and report to 
the Secretary of Commerce through CTAB. 

Panels were estabhshed early in CTAB's history to examine three 
major areas of responsibility within the Department: transportation 
research, the patent system, and engineering and commoditv standards. 

During its 7-year history CTAB has matured from studying purely 
internal Department of Commerce programs and problems to wide- 
scope national interest problems. For example, CTAB panels have 
studied and reported on the technological problems of surface ofTect 
ships, tlie promotion and management of invention and innovation, 
the utilization of the electromagnetic spectrum, research and develop- 
ment relating to high-speed ground transportation, and the feasibility 
of u.sing electrically powered highway vehicles to mitigate air pollu- 
tion caused by automotive internal combustion engines. 
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I have with me some samples of CTAB reports. Probably you have 
seen the report on automobile and air pollution which was developed 
a couple of years ago and which contains many recommendations 
which have been put into effect and which bear upon the airpollution 
problem. 

(The CTAB report entitled "Automobile and Air Pollution" may 
be found in the committee's files.) 

Mr. ROGERS. We will be glad to receive that for the file. 
Dr. TRIBUS. Thank you, NIr. Chairman. We will supply it. 
In February 1970, CTAB released the report of the Panel on 

Housing Technology, "The Housing Industrj'—^A Challenge for the 
Nation." 

I have a copy of that report also. 
(The CTAB report entitled "The Housing Industry—A Challenge 

for the Nation" may be found in the committee's files.) 
Dr. TRIBUS. The Dei)artment of Housing and Urban Development 

assisted in supporting the work of this Panel. 
A number of other panels are currently conducting or have recently 

completed their studies. The leports of the Panel on International 
Transfer of Technology, of the Panel on Venture Capital (particularly 
for financing new technologically oriented enterprises), and of tlie 
Panel on Noise Pollution are due for release within the next several 
months. 

At its January 1970 meeting a most important and timely panel 
to report on automotive fuels and air pollution was chartered by 
CTAB. This was the result of a request from Dr. DuBridge on behaff 
of the President's Environmental Quality Council. Dr. DuBridge 
stated that in view of CTAB's pioneering study on "The Automobile 
and Air Pollution" published in the fall of 1967, the Council balieved 
that CTAB would be a logical choice for this second study. 

Tlie Department of Health, Education, and Welfare and the 
Department of Transportation jointly are supporting CTAB in this 
work. This Panel on Automotive Fuels and Air Pollution is current!}- 
being constituted and will consist of 12 members from the private 
sector. It is hoped that within 90 daj's after its having been con- 
stituted, the Panel will submit a report on the costs and consequences 
of removing lead from gasoline. 

I should like to read for you the charter of the Panel on Automotive 
Fuels and Air Pollution: 

In relation to the effects of gasoline compositions, particularly certain addi- 
tives, on man and his environment and 

In relation to the effects of variations in gasoline composition on the general 
performance of internal combustion engines and on the control of pollution from 
these engines. 

To identify and evaluate the costs and consequences of alternative ways of 
modifying the engines or fuels or both to achieve appropriate reductions in 
emissions; and 

To recommend (a) specific policies with regard to the required changes, (b) spe- 
cific standards and procedures for controlling the additives to gasoline, (c) plans 
for the institution of the necessary programs for modifying the fuel or the engines 
or the use of the additives in the most effective way, (d) strategies for mariceting 
new fuels and engines without obsoleting the existing inventory of vehicles and 
fuel supply equipment. 

43-938—70—pt. 1 18 



264 

I shall also submit for the record a statement outlinina; the functions 
of CTAB. 

(The statement referred to follows:) 

COMMERCE TECHNICAL ADVISORY BOARD FUNCTIONS 

1. study and evaluate the technical activities of the Department and recom- 
mend measures to increase their value to the business community. 

2. Assess the future and continuing role of the Department's scientific and 
technical agencies in terms of the changing requirements of industry and 
commerce. 

3. Provide the liaison to inform industry of the technical services available 
from the Department and to inform the Department of the technical requirements 
of industry. 

4. Identify anr) evaluate the interaction of economic and business matters with 
research and development. 

.5. To the end that economic growth may be promoted, suggest ways of stimu- 
lating research and development by private industry JOT private industry, and of 
helping industry to get the maximum benefit from Federally-sponsored research 
and development. 

6. ,\dvise on specific technical problems of major material significance as these 
arise. 

Dr. TRIBUS. In clo.sing, I would like to observe that in 1966 the 
Department of Commerce received the Industrial Science Award from 
the American Association for the Advancement of Science "for sig- 
nificantly increasing the communication between science and industry 
to benefit all segments of the population in meeting human needs and 
aspirations." The Secretary of Commerce, acknowledging the award, 
stated, "I consider tliis citation relating directly to the activities of 
the Commerce Technical Advisory Board which * * • has rendered 
outstanding serxice to the Conunerce Department and the Nation." 

I would be hapi)y to answer any questions. 
Air. ROGERS. Thank you very much, Mr. Secretary. I appreciate 

your being here. It is most heli)ful to know that you have constituted 
or are constituting a jianel to study this problem in some depth. 

When will the panel be constituted? 
Dr. TRIBUS. I estimate that we should be able to make an announce- 

ment concerning membershiji of the jianel within the ne.xt week to 
10 days. The reasons for the delay are primarily concerned with the 
fact that members of the panel are chosen because of their expertise. 
We check their expertise and also for their reputation for integrity 
and honesty and ability to judge these complex technical matters. 

I might also mention that the panel actually vAW consist of two 
classes of members. W^e will appomt this panel of 12 members, but 
the panel itself will probably appoint unofficial members to work with 
it in drafting many of the materials. In this way we avoid having 
direct representatives of affected industries issuing a panel report. On 
the other hand, we get them involved with the work of the panel and 
we rely on the technical expertise and integrity of the main panel 
members to sift through this information and give us a report which 
will stand up under scrutiny. 

Mr. ROGERS. NOW this report will be due 90 days after  
Dr. TRIBUS. The panel will probably give us two reports. One report 

will be very much concerned and focused upon the lead problem. That 
report is due in 90 days. The other report will be a longer report and 
be concerned with larger issues. 



In addition to lead, there are other things added to gasoline and tr 
oils. There are also other things that are done in the composition af 
gasolines which require our attention, and we are asking the panel to 
look at the larger issues as well as the specific one. 

Mr. ROGERS. Do you think it is necessary for Congress to withhold 
: action on legislation until that panel rejwrts? For instance, the 
President has asked us to act on legislation to give certain authority to 
go into standards for gasoline registration and so forth. 

Dr. TRIBUS. I don't know how to answer that question. A lot 
depends on the degree of unanimity that you perceive in the witnesses 
before you. If you continue to receive conflicting testimony—for 
example, I know what I heard here today and I have lieard other 
jjeople speak—then it seems to me Congress may well wish to have 
this very authoritative report. 

If we can possibly have information for you earlier than 90 days, 
we will try to do so. But it does seem to me that it will be difficult 
to give you the information in less than that time, because we do 
have to allow all of the technical experts an opportunity to say what 
they believe is true and then we have to correlate this information. 

Mr. ROGERS. We understand that. Any questions? 
Dr. TRIBUS. I guess I really did not answer your question as to 

what you ought to do, but in a way I am afraid you have to be the 
judge. 

Mr. ROGERS. Any questions? 
Thank you for being here and letting us know. We may want to 

have you back and maybe some of your experts. 
Dr. TRIBUS. I will be delighted to help if we can. 
Mr. ROGERS. The committee feels that is a very significant part, 

as testimony has shown, of the air pollution problem in the country 
and perhaps could be solved in this way rather quickly. 

I might just ask you: You published a report on the automobile 
and pollution. What is the percentage factor that you feel is attributed 
to the automobile of the pollution problem? Is it about 60 percent? 

Dr. TRIBUS. It varies from one place to another. In Los Angeles, 
where I at one time worked on pollution problems, we estimated it to 
be 60 i)ercent. I think there is another aspect of this; that is, the fixed 
systems which pollute the atmosphere are fairly easy to bring under 
control one way or another. 

So as time goes on the automobile becomes a bigger and bigger 
factor, but I think figures in the order of 50 and 60 percent are correct. 
We do have some tables in our report. 

Mr. ROGERS. That would substantiate that? 
Dr. TRIBUS. These tables give specific numbers as of that time. 

As of 1966 motor vehicles constituted roughly 60.6 percent of the total, 
by weight, of materials added to the atmosphere. The difficulty with 
using that figure is this: For example, a steel mill may very well emit 
a fairly high tonnage of material, but a lot of that will fall to the 
gi'ound not far from the plant. 

The gaseous emissions of this sort, particularly oxides and nitrogen 
from an automobile, are particularly obnoxious ami so I think that 
if we were to ask the questions in terms of nuisance value, what fraction 
of automobiles produce these gaseous emissions, I am sure it would be 
more than 60 percent. 
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Mr. ROGERS. More than 60 percent? 
Dr. TRIBUS. Yes, sir. 
Mr. ROGERS. I saw a court order, a decision today that said that 

a cement plant that had been found guilty of polluting, however, could 
continue as long as they pay damages. This was am interasting 
decision, I thought. We may have to go into that problem later. 

Tliank you for being here. 
(The following letter was received for the record:) 

THE ASSISTANT SECRETARY OF COMMERCE, 
Washington, D.C., April I4, 1970. 

Hon. JOHN JARMAN, 
Chairman, Subcommiltee on Public Health and Welfare, Interstate and Foreign Com- 

merce Committee, House of Representatives, Washington, D.C. 
DEAR MR. CHAIRMAN: YOU will recall from my testimony before the Subcom- 

mittee on March 5 that the Commerce Technical Advisory Board, which I chair, 
recently convened a panel to conduct a study on automotive fuels and air pollu- 
tion. The study is concerned with the cost and consequences of removing lead 
from gasoline and includes an in depth examination of alternatives of modifying, 
either or both, automotive fuels and internal combustion engines to overcome 
atmospheric lead pollution. The study does not seek to answer whether or not lead 
should be removed from gasoline, but is aimed explicitly at identifying ways in 
which removal of lead can best be realized, having due regard for the interests 
of the public and the affected industries. 

The panel is sponsored by the Departments of Commerce, Transportation, and 
Health, Education and Welfare. Assistant Secretary of HEW, Dr. Egeberg, and 
I confer concerning its progress. Dr. Middlcton, Commissioner of NAPCA, has 
direct liaison with the panel. We are all working together to assure the most useful 
report. 

With regard to my testimony before your Subcommittee, Mr. Rogers asked me 
the following question: 

"Do you think it is necassary for the Congress to withhold action on legislation 
until that panel reports? For instance, the President has asked us to act on legis- 
lation to give certain authority to go into standards for gasoline registration and 
so forth." 

In order to avoid any possibility of misinterpretation of my testimony, I would 
like to emphasize that I do not believe that it is necessary or desirable to defer 
action on the legislation proposed by the President until completion of the CTAB 
panel study. Rather, the panel report will assist in deciding the optimum use of 
the authority provided in the legislation. 

I shall bo pleased to furnish whatever additional information and assistance that 
may be helpful to the Subcommittee in this important undertaking. I will, of 
course, forward to you the results of the CTAB studj' when available. 

Sincerely, 
MYRON Taians. 

Mr. ROGERS. Unfortunately we did have another witness and I am 
afraid we are going to have to go for a vote. I hope our witness will 
imderstand and we will try to get to hira at a later aate. 

We appreciate his patience. 
The committee will stand adjourned. 
(Whereupon, at 3:20 p.m. the subcommittee adjourned, to recon- 

vene at the call of the Cnair.) 



AIR POLLUTION CONTROL AND SOLID WASTES 
RECYCLING 

MONDAY, MARCH 16,  1970 

SUBCOMMITTEE ON PUBLIC HEALTH AND WELFARE, 
HOUSE OF REPRESENTATIVES, 

COMMITTEE ON INTERSTATE AND FOREIGN COMMERCE, 
Washington, D.C. 

The subcommittee met at 10 a.m., pursuant to notice, in room 
2132, Ravburn House Office Building, Hon. Paul G. Rogers presiding. 
(Hon. JoKn Jarman, chairman). 

Mr. ROGERS. The subcommittee will come to order, please. 
We are continuing our hearings on air pollution and solid waste 

disposal. 
Our lead oflF witnesses this morning will be a few of our colleagues in 

the House. They have statements that they would like to present 
to the committee. 

We shall hear first from the Honorable Thomas M. Pelly from the 
State of Washington. Welcome, sir, proceed as you see fit. 

STATEMENT OF HON.  THOMAS M.  PELLY,  A REPRESENTATIVE 
IN CONGRESS FROM THE STATE OF WASHINGTON 

Mr. PELLY. Mr. Chairman and Members of the Subcommittee on 
Public Health and Welfare, I appreciate this opportunity to express 
my support for H.R. 16033, to amend the Clean Air Act. 

This legislation is vital to our efforts to clean up our environment, 
particularly with regard to providing national standards of ambient 
air quality, expediting enforcement of air pollution control standards, 
authorizing regulation of fuels and fuel additives, providing for 
improved controls over motor vehicle emissions, ana establishing 
standards applicable to dangerous emissions from stationary sources. 

I am a cosponsor of H.R. 16033 because of my long commitment 
to saving our environment. Fortunate]}-, most Americans are heeding 
the cry to save our environment at long last. I only hope it is not too 
late. 

We today are beginning the greatest battle man has ever waged, a 
true battle for survival. The stakes in this battle are far greater than 
any other we have ever fought. To lose this one is to lose the jilanet 
earth, and at this moment we are losing—decisively. 

In the United States alone, Mr. Chairman, we jiour more than 22 
million tons of sulfur dioxide into our skies each year. Sulfur dioxide 
combines in the atmosphere to form sulfuric acid. 

Also, each year, we add 100 million tons of carbon monoxide to the 
air we breathe. Carbon monoxide is a deadly poison. 

(267) 
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The grand total, the best current estimate for all the junk we Ameri- 
cans throw away each year into out water, our land and our sky; two 
and a half billion tons of pollution. 

It is critical to our survival that we clean up this mess. However, 
the means of accomplishing this are the subject of great debate. 

Consider the automobile. It has become almost the symbol of our 
triumphant technological society, yet it is the number one source of 
air pollution in tht world today. H.R. 16033 is designed to help in this 
regard by pro%ading for the testing of motor vehicles and engines to 
make sure they remain in conformity to regulations and pro\ading for 
the registration and regulation of fuels and fuel additives. 

Further, Mr. Chairman, H.R. 16033 deals with National Air 
QuaUty Standards so as to abate air pollution from all sources. 

There is far more than abating pollution of the air, however, and 
in the overall, I have co-sponsored each of the President's bills de- 
signed to clean up our evironment. 

There is no other place in the solar system for us to escape, and the 
time to act is now. 

Mr. Chairman, I urge immediate favorable consideration of H.R. 
16033 and similar bills, and again I appreciate tliis opportunity to 
present my views. 

Mr. ROGERS. Thank you, Mr. Pelly. Nice to have you with us 
today. 

Mr. PELLY. Thank you, Mr. Chairman. 
Mr. ROGERS. Next we have from the State of New York, the Hon- 

orable Ogden R. Reid. 

STATEMENT OF HON.  OGDEN R. REID, A REPRESENTATIVE IN 
CONGRESS FROM THE STATE OF NEW YORK 

Mr. REID. Mr. Chairman; I very much appreciate this opportunity 
to indicate my strong support for more stringent air pollution control 
legislation. On April 16, I introduced H.R. 17090, the Clean Air Act 
Amendments of 1960, which would authorize the Secretary of Health, 
Education, and Welfare to establish nationally applicable standards of 
air quality. 

In my judgment, the application of national air quality standards 
will be necessary if tliis nation is to achieve its goal of cleaning up 
the air in the foreseeable future. In the past. States have played 
leading roles in the attack on en\aronmental problems, but it would 
appear that some States are now dragging their feet. For example, the 
National Air Pollution Control Administration has rejected the 
ambient air quality standards submitted by the State of New York 
for its portion of the New York MetropoUtan Area Air QuaUty Control 
Region, on the grounds that the proposed standards for particulate 
matter and sulfur dioxide "do not pro^^de for the margin of safety 
consideration requirement" established by the NAPCA. Standards 
could surely be put into effect more quickly if they were set directly 
by the Federal Government, instead of submitted by the States for 
Federal approval. Hopefully, the Federal Government will also set 
the stringent standards which will be necessary if we are to make our 
air clean again, and enforce those standards very strictly. 
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In addition to authorizing the Secretary of Health, Education, and 
Welfare to set nationally applicable air quality standards, my bill 
would ban from interstate commerce gasoline containing lead or 
other fuels the combustion of which results in emission of lead particles. 
According to a recent Now York Times article, approximately 600 
piillion pounds of lead were consumed as anti-knock gasoline additive 
in the United States in 1968. Much of that lead is now suspended in 
the air above American cities, in the form of tiny particles of lead 
compounds which are one product of combustion in automobile 
engines. In view of the well-known toxicity of lead, the health hazard 
to the American people is clear. We must ban lead from gasoline 
forthwith. 

Clearly, lead is not the only dangerous pollutant which is a by- 
product of the internal combustion engine. Therefore, the bill I am 
introducing today would authorize the Secretary of HEW to establish 
standards respecting the composition or the chemical or physical 
properties of any fuel or fuel additive, and to test motor vehicles and 
engines off actual production lines (rather than prototypes) to make 
sure that automobile manufacturers are meeting motor vehicle 
emission standards. If motor vehicles or engines fail to meet the 
emission standards, the certificate authorizing their manufacture will 
be revoked. In view of the fact that the automobile is a major source 
of air pollution in this country, such strict attention to curbing 
emissions from automobile engines is not unwarranted. According to 
one expert, an idling car emits 100 billion particles per second. That 
figure must be drasticallj' reduced if we are to begin to alleviate the 
air pollution problem, which has reached the crisis point. 

H.R. 17090 would also instruct the Secretary of HEW to establish 
standards regarding emissions from "stationary sources" such as 
factories. The standards would be enforced through the injuiictive 
process in Federal courts, with penalties of up to $100,000 pei- day 
after the time allotted the defendant to take remedial action. Fines 
must be sufficiently large to be an effective deterrent. 

We must take immediate remedial action if we are to have any 
hope of revei'sing the present trend toward pollution of our atmosphere. 
According to Dr. Vincent Schaefer of the State University of New 
York, the bluish and greyish hazes which increasingly Umit visibility 
are the result of effluents consisting of invisible particulate matter 
and accompanying vaporous gases which cannot be seen when they are 
released into the atmosphere. 

There is some evidence that these tiny particles can result in 
inadvertent weather modification. Dr. Schaefcr believes that misty 
rains and very light snows can sometimes be attributed to automobile 
pollution, and that the emission of particulate matter in the u])per 
atmosphere by the SST might also cause changes hi weather patterns. 
This is an extremely complex problem which, in my judgment, deserves 
more attention than it has received in the past. 

I would hope that this Committee will therefore act promptlj- to 
report out legislation a'ong the lines I have suggested, and that, 
following passage of the necessary legislation, the Secretary of Health, 
Education and Welfare will quickly establish national air quality 
standards. In my judgment, attention should be given to the problem 
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of controlling: emission of invisible particles and their effect on possible 
weather modification as those standards are established. Equally, 
stringent enforcement procedures must be set up, and used. We must 
act quickly if we are to keep from polluting ourselves off the planet— 
the supply of breathable air can no longer be considered inexhaustible. 

Thanlc you,  Mr. Chairman. 
Mr. ROGERS. Thank you, Mr. Reid. 
Our ne.xt witness will be the Honorable Prank J. Horton of New 

York. Welcome, sir. 

STATEMENT OF HON. FRANK J. HORTON,  A  REPRESENTATIVE 
IN CONGRESS FROM THE STATE OF NEW YORK 

Mr. HORTON. Mr. Chairman, dirty air seems to be everywhere, and 
we are finally facing the reality of coming up with some hard answers 
to this growing problem. 

Almost all dirty air comes from some kind of burning combustion— 
from gasoline in automobile engines; from coal, oil and other fuels in 
industrial plants; from garbage and trash incineration; and from jet 
airplane exhausts. 

It is e\ndent that we need some solution to unclog the air we have 
so congested. 

Therefore, I am most pleased to have this opportunity to testify 
before the Interstate and Foreign Commerce Committee in support of 
the Clean Air Act Amendments and the Wastes Reclamation and 
Recycling Act. 

As you know, I am one of the co-sponsors of these bills, H.R. 16054 
and H.R. 16053. 

There are ten provisions to the Clean Air Act Amendments. 
1. It authorizes the Secretary of Health, Education and Welfare 

to publish more stringent motor vehicle emission standards for 1973 
and 1975. 

2. It requires vehicles to be tested for compliance with emission 
standards throughout the year. 

3. It requires regulation for gasoline composition and additives. 
4. It initiates oxtensive Federal research and offers incentives to 

private companies to devoloj) and produce a low pollution auto 
within five years. 

5. It initiates testing and evaluation programs to assist private 
developers of low pollution autos. 

6. It establishes national air quality standards, so that there are 
uniform standards, and will allow the states to prepare within one 
year abatement i)lans for meeting these standards. 

7. It accelerates the designation of inter-state air quality control 
regions. 

8. It establishes national omission standards for pollutants that 
are extremely hazardous to health. 

9. It strenghtens enforcement of Federal air pollution control 
authority to both inter- and intra-state situations. 

10. It subjects violators of air quaUty standards to court imposed 
fines of up to $10,000 a day. 
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Mr. Chaii'man, the Wastes Reclamation and Recycling Act is also 
vitally needed. Our grandmothers used to find ways to use coffee 
cans and jelh' jars. Now, no one saves anything and that is our 
problem. 

Last year, Americans threw away 50 billion cans, 30 billion bottles 
and jars and 4 million tons of plastic. We junked 7 million ears and 
trucks. 

Dumj) grounds and junk heaps take up about 7,000 scpiare miles of 
the United States. Oi)en dumping accounts for 85 per cent of the; 
way we advanced Americans dispose of our waste. 

If we can recycle what we are finished using, to be reused, we are 
not only lessening |)ollution, we are also conserving our resources. 

This bill will direct research toward techniciues for re-cycling 
materials and producing packaging materials that are ea.sily de- 
grad able. 

It will also authorize the Council on Environmental Quality to 
develop bounty payment or a similar system to ensure prom])t 
scrappmg and re-cycling of junk automobiles. 

Mr. Chairman, there is no doubt in my mind that these measurc>s 
are needed immediately. I feel confident that tlie committee \vill 
concur and favorably report these bills. 

Thank you, Mr. Chairman. 
Mr. ROGERS. Thank you, Mr. Horton, for sharing your views with 

us today. Our colleague from the State of Pennsylvania, the Honorable 
George A. Goodling, has a statement he would like to share with us. 
Welcome, sir, proceed as you see fit. 

STATEMENT OF HON. GEORGE A. GOODUNG, A REPRESENTATIVE 
IN CONGRESS FROM THE STATE OF PENNSYLVANIA 

Mr. GOODLING. Mr. Cliairman, the instant concern of this Sub- 
committee is legislation dealing with clean air and wastes reclamation 
and recycling. I am co-sponsor on H.R. 16059 and H.R. 16019, bills 
dealing with these matters respectively. 

I am certain that a vast array of materials will be submitted to this 
Subcommittee to demonstrate the need for remedial action in the 
particular areas that are the object of this Subcommittee's interest. 
Rather than burden the record with detail that would, in all proba- 
bility, be duplicated, I would like to make some observations and 
recommendations relating to the implementation of remedies for air 
l)ollution and solid wastes. 

With respect to air polution, I would like to stress the seriousness 
of this problem by pointing out that there is enough evidence on hand 
to strongly suggest that unless we act expeditious'y to do something 
about purifying the air that is basic to our existence, we will be 
signatory to our own ultimate destruction. 

While air pollution resvdts from many causes, it should be recog- 
nized that automobile exhaust accounts for essentially 60 percent of 
the pollutatits in our air. In view of this, it would be well if we promjjtly 
zeroed in on this prime offender of our air. Toward this end. efforts 
must be made to reduce or neutralize the ingredients in our fuels that 
act to pollute our atmosphere, and attemjjts will have to be made to 
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develop engines that do not saturate the air with noxious discharges. 
It is said that in these processes our cars could lose some of the great 
muscle they now possess; however, I would consider it an eminently 
fair exchange if cars were to lose some of their muscle and, in return, 
people were to have thir lives saved, highway-wise and otherwise. 

Frankly, I cannot help but feel 0])timistic about our solving the 
problem of air contamination resulting from internal combustion 
engines in vehicles, because any nation that has the technical in- 
genuitv to place a man on the moon certainly has the competence to 
detoxify an exhaust pipe. 

With respect to wastes reclaniation and recycling, there is enough 
evidence in our every-day Uves to show that there is a desperate need 
for something to be done toward cleaning up the face of America. All 
kinds of trash clutter the American landscape, the principal offender 
being the junked automobile. It is imperative that a major effort must 
be made to convert these gigantic metal ej^esores into something that 
would serve a useful purpose for our society. We have already done 
enough in this regard, as in reclaiming vehicle hulks by compressing 
them into compact metal packages, to provide encouragement for 
even greater accomplishments in recycling and reclaiming these huge 
metal discards. In summary, the genius that was imjilemented to 
create these automotive masterpieces for tlie higliways must be 
directed toward keejiing the exhausted forms of these creations from 
cluttering up the side roads and streets of America. 

Thore is no question about our having the ingenuity and the 
technology to improve our onvironmcnt, and the jjrincipnl problem 
appears to bo one of implementing this genius so that it focuses full 
force on the problems being considered by this Subcommittee. 

In consideration of ho\\' to generate the forces that will operate to 
cope with these pollution problems, we nnist resort to every means 
to bring these forces into operation. 

The Federal Government must, of course, take the lead in this 
anti-pollution and waste disposal effort, for the va-stness of tlie en- 
ter])rise will require ])rime Federal participation, with a heax-y focus 
on getting i)olitical subdivisitms and indi\adual citizens into the act. 

The Federal Government will, of course, play a very important 
part in setting up guidelines and stanchirds for the various types of 
clean air and solid-waste-use programs and, at the same time, pro- 
viding encouragement for the enforcement of the various control 
measures at the State and local levels. 

It is expected that the Federal Government will, in the instance of 
junked automobiles, provide an inducement for disposing of these 
discarded metal behemoths. This is reflected in President Nixon's 
Message on En\-ironmental Quality submitted to the Congress on 
February 10, 1970, when he said, "I have asked the Council on En- 
vironmental Quality to take the lead in producing a recommendation 
for a bounty payment or other system to promote the prompt scrap- 
ping of all junk automobiles." 

Undoubtedly this provision to provide a bounty payment for 
promoting the prompt scrapping of jvmked automobiles woidd prove 
an effective device for eliminating this form of visual pollution. But, 
Mr. Chairman, the problem confronting us is a gigantic one, and no 
stone should be left unturned toward the end of obtaining maximum 
results. For this reason, I am recommending that this Subcommittee 
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givp serious consideration to implementing, cither via recommenda- 
tion to the Council on Environmental Quality or through legislation, 
a system of "Anti-Pollution Prizes." Such a system woulil be on a 
pilot basis, represented by cash awards that would be given to an 
individual, a corporation, or a company that develops, or causes to 
have developed, a device, system, or method that will serve to purify 
our air and put our solid wastes to practical use. 

Mr. Chairman, this prize technique is one that has been used with 
great success by manj^ of our big corporations throughout the United 
States for the purpose of draAving on the genius of the grand American 
population to promote their products and ser\Hces. Perhaps our 
Federal Government can use this prize technique in inviting this 
same genius to work its way on air pollution and solid wixste prob- 
lems. And if such a prize system proved worthwhile, it could be tried 
in other pollution problem areas. 

The Council on Environmental Quality, which already is estab- 
lished and considered by President Nixon to be the keeper of our 
environmental conscience, would be ideally equi])i)ed to administer 
such a prize ]:)ilot program. The Council \\ould determine the types 
and amounts of awards, would administer the contests and lay down 
the contest rules, and would select the prize winners. 

Mr. Chairman, everyone is intrigued by the prospect of ^vinning a 
prize. The "Anti-Pollution Prize" system would offer a jjrize-winTung 
opportunity to the American population at large and, in the process, 
give America a prime opportimity to use the genius of its population 
in solving pollution problems that threaten both our country and 
its people. 

Mr. Chairman, I deeply appreciate having the opportunity of 
presenting this statement to you and the Members of your Subcom- 
mittee. 

Mr. ROGERS. Thank you, Mr. Goodling, for a very fine statement. 
Mr. GOODLING. Thank you, Mr. Chairman, for allowing me to 

present my views. 
Mr. ROGERS. The Honorable Clarence E. Miller of Ohio is our 

next witness. It is good to see you Mr. Miller, proceed. 

STATEMENT OF HON. CLARENCE E. MILLER, A REPRESENTATIVE 
IN CONGRESS FROM THE STATE OF OHIO 

Mr. MILLER of OHIO: Mr. Chairman, with the enactment of the 
Air Quality Act of 1967 the Federal government, State and local 
agencies, industry, and every citizen were pro\'ided with a great 

•opportunity and a tremendous challenge to attack the problem of 
air pollution in a systematic, knowledgeable manner, on a regional 
basis. 

Since 1967, progress has been made in many ways, along many 
fronts. The princi])al atmospheric areas of the contiguous United 
States were defined. Next, over twenty-five air quality regions were 
established following hearings and consultations with State and 
local agencies, and after technical evaluations of the many factors 
which contribute to the spread of air pollution over an area. 

Air quality criteria for sulfur oxides and for particulates have been 
published, indicating the extent to which these pollutants are damag- 
ing health and property. Detailed guidelines concerning the cost and 
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effectiveness of techniques available to abate and control sulfur oxide 
and particulatc pollution were published together with the criteria. 
States are now in the process of establishing standards based on these 
criteria which will be enforced by them following approval by the 
Secretary of Health, Education, and Welfare. 

While stricter national standards have been established for motor 
vehicle pollution since the promulgation of the Act, numerous fed- 
erally-assisted research projects are imdervvay to improve the perform- 
ance of existing automotive engines and fuels, and to develop alternate 
low emission power plants. 

These and many other programs are in progress and more are 
planned, for we have not yet turned the corner in our battle for 
cleaner air. It could hardly be expected that in the three years for 
which the Act was funded we would be able to do much more than 
organize, arm ourselves, and begin to fight back. 

State and local governments, industry and the public have been 
made aware of their responsibilities, but they continue to look to the 
Federal government for guidance, and for technical and financial 
assistance in every phase of pollution control activity that they 
undertake. It would be unthinkable to turn away from our goals 
and to discontinue our efforts at this stage. 

Therefore, on December 10, 1969 I introduced HR 15192 which 
would amend the Clean Air Act to authorize appropriations through 
fiscal year 1973. The amounts this bill request are, in my opinion, 
reasonable sums which will be needed to carry on a comprehensive 
nationwide air pollutioji control program successfully: to both continue 
projects which are now underway, and to initiate new acti\dties whicli 
changing circumstances may warrant. To do less would mean to 
stand still. To stand still at this point is to invite disaster—a situation 
so dangerous that it may prove overwhelming. 

Thank you, Mr. Chairman. 
Mr. RoGER.s. Thank you, Mr. Miller. 
Next we shall hear from the Honorable John T. Myers of Indiana. 

Mr. Myers has a brief statement for us this morning. 

STATEMENT OF HON. JOHN T. MYERS. A REPRESENTATIVE IN 
CONGRESS FROM THE STATE OF INDIANA 

Mr. MYERS. Mr. Chairman, I sup])ort, unequivocally, the proposed 
legislation, H.R. 16110 and H.R. 16111. which I co-sponsored and 
which are identical to other bills amending the Clean Air Act and 
proi)osing a Wastes Reclamation and Recycling Act. 

These two proposals are a part of the Administration's comprehen- 
sive program on environmental quality. I want to commend this Sub- 
committee for scheduling early hearings on these measures and for 
joining in a bi-partisan effort to solve this problem. 

While there are those who want to believe the problem of environ- 
mental pollution will fade with time, I am convin(;ed we must act now 
in order to assure future generations of an environment capable of 
sustaining life. It is a fearful thought. Nevertheless, the problem is 
that urgent. 

There is every reason to believe that the basic causes of environ- 
mental pollution—industrialization, urbanization, and the growth of 
])opulation and income—will cause the pollution problem to become 
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more severe for many years to come, unless effective control measures 
such as we are considering in these hearings are adopted immediately. 

As the President said in his message to Congress, "The task is ours 
together." I am ho])eful that with the new awareness and attitude 
among all Americans this Subcommittee will act favorably on this 
legislation to help us wage a constructive and effective campaign 
against pollution. 

Mr. ROGERS. Thank you, Mr. Myers, for a very concise statement. 
Mr. MYERS. Thank you, Mr. Chairman. 
Mr. ROGERS. Our final congressional witness today will be the Honor- 

able William L. Scott of Virginia. Welcome sir, proceed as you see fit. 

STATEMEMT OF HON. WILLIAM L. SOOTT, A REPRESENTATIVE IN 
CONGRESS FROM THE STATE OF VIRGINIA 

Mr. SCOTT. Mr. Chairman: There might have been a time when this 
Nation could afford to squander its natural resources, when it could 
afford to shoot ])lumes of deadly smoke into the sky and pum;) streams 
of poisonous wastes into our rivers and streams. 

There might have been a time like that. . . but the time Ls now long 
past. 

Our industrial might has reached a stage where it now can—and 
must—give thought and study to its effects on the total environment. 
There is still much need for further industrial development. But it no 
longer need be at the exjiense of a pillaged landscape, a ravaged water- 
way, a ruined atmosphere. 

The pollution we live in is of our own making. We created it and 
we must destroy it or, surely, it will destroy us. Even now, in some 
places, we choke on the air we must breathe, we gag on the water 
we must drink. Some of our foods contain chemicals harmful to 
man . . . and man has placed them there. Much of our land is lit- 
tered with the discards of what we are ])lcased to call civilization— 
rusting and wrecked auto hulks, trash discarded along the roadside, 
and the ever-present beer can ... in the deepest woods, along the 
most remote streams we can see its hard glitter among the softer 
outlines of nature. 

The United States—technologically—is the most advanced nation 
in the world. Maybe that's why our air, our water, and our land 
are polluted. But our technology, which has brought us so far, must 
now help us move back. We must learn now how to go backwards— 
to the days of sweet-water streams, to the days of smog-free air, to 
the days of an unlittered land and a restful, peaceful, natural beauty 
in the world. 

Our technology can help us clean u|) the dumps of our land, the 
sewers of our streams, the poison gas of our atmosphere. We can 
eliminate pollutants from our automobiles and smokestacks. We can 
erase our auto graveyards, our junk piles, our dumps. We can bring 
back to life our lakes and rivers. 

We can do all these things and, Mr. Chairman, we must. 
I make this urgent jjlea, Mr. Chairman, not only from my own 

deep convection. I also represent here my 600,000 constituents. In 
a recent questionnaire, 9 out of 10 indicated their deep concern 
with threadbare quality of their natural environment. 
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As a result, I havo cosponsored a package of bills designed by the 
President to make a fresh new start in this area. Two of the bills 
before you today are identical to bills I am cosponsoring. I am here 
to strongly advocate the passage of those bills—H.R. 15847, which 
authorizes research to find new disposal methods for the debris of 
civilization, and H.R. 15848, which charts a new path in our search 
for pure air. v 

I urge this committee to approve these bills and the five others 
which nave yet to come. 

Thank you. 
Mr. ROGERS. Thank you, Mr. Scott, for sharing yom- views with 

us this morning. 
Mr. SCOTT. It has been a pleasiu-e, Mr. Chairman. 
Mr. ROGERS. We have scheduled as our next witness today the 

Honorable Robert H. Finch, Secretary of the Department of Health, 
Education, and Welfare. It is our understandmg he is slightly mdis- 
posed and camiot be with us. 

We are pleased to have the Under Secretary, Mr. Veneman, with 
his associates. 

The committee welcomes you. 
I understand that you have the statement that the Secretary was 

going to give. Whatever statements you have will be made a part of 
the record at this point, without objection, and then if you desire 
you can proceed in any way you like. 

You might want to identify those who are with you. 

STATEMENT OF HON. JOHN G. VENEMAN, UNDER SECRETARY, 
DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE; AC- 
COMPANIED BY CHARLES C. JOHNSON, JR., ADMINISTRATOR, 
ENVIRONMENTAL HEALTH SERVICE; DR. JOHN T. MIDDLETON, 
COMMISSIONER, NATIONAL AIR POLLUTION CONTROL ADMIN- 
ISTRATION ; RICHARD VAUGHAN, DIRECTOR, BUREAU OF SOLID 
WASTE, ENVIRONMENTAL HEALTH SERVICE; AND SIDNEY SAP- 
ERSTEIN, ASSISTANT GENERAL COUNSEL, HEW 

Mr. VENEMAN. Thank you very much, Mr. Chairman. 
I do have a statement that I will read on behalf of the Secretary. 

He certainly expresses his regrets he could not be here. He called in at 
eight this morning, not very ill but not able to be in the office today. 

We also have two other statements that we will file for the record 
pertaining to the two specific bills that we will not attempt to read. 
(See pp. 284 and 286.) 

To identify those at the table with me, to ray far left is Mr. Richard 
Vaughan, who is the Duector of the Bureau of Solid Waste of the 
Envu-onmental Health Service. 

To my inunediate left, Mr. C. C. Johnson, the Administrator of the 
Environmental Health Service. 

To my far right is Sid Saperstein, Assistant General Coimsel of the 
Department of Health, Education and Welfare. 

To my immediate right, Dr. John Middleton, who is the Commis- 
sioner of the National Air Pollution Control Administration of the 
Environmental Health Service. 
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With your consent, Mr. Chairman, I shall read the statement that 
was prepared for the Secretary. 

I will be available for questions and understandably part of the 
questions may have to be iliverted to the staff. 

Mr. ROGERS. Certainly we understand that many of the technical 
questions we would not e.xjject you to know. 

STATEMENT OF HON. ROBERT H. FINCH, SECRETARY, DEPART- 
MENT OF HEALTH, EDUCATION, AND WELFARE, PRESENTED BY 
HON. JOHN G. VENEMAN, UNDER SECRETARY, HEW 

Mr. VENEMAN. Mr. Chairman, it is a privilege to appear before you 
today to discuss two major Administration initiatives in the area of 
environmental protection and restoration. First, I will take up the 
Clean Air Act Amendments of 1970 (H.R. 15848), and then turn to 
the Wastes Reclamation and Recycling Act of 1970 (H.R. 15847). 
As I mentioned, I have the report on each that will be submitted for 
the record. 

Both are essential components in a comprehensive national environ- 
mental strategy. Both are designed to fulfill the President's commit- 
ment—declared in his Februaiy 10, 1970 Message to the Congress 
on Envii'onment—to begin repaying the nation's debt to the world 
we inhabit. For centuries we have abused, sometimes consciouslj- and 
sometinies mindlessly, the air, water and land we inherited. Our 
life-support systems are literally in peril. And now the long process 
toward environmental restoration must begin—in complete earnest, 
on all fronts, for as long as it may take. 

The questions are no longer "why" or "whether"—but only "how" 
we must proceed. We think we all agree on that proposition, and it is 
in that spirit that we will recommend prompt Congressional action 
on the two bills before you. 

H.R. 15848 is concerned with two major facets of air pollution— 
motor vehicle and stationary source emissions. Departmental repre- 
sentatives already have appeared before you to discuss the sections 
of the bill relating to motor vehicles, and so I will concentrate today 
on stationary sources. 

But first we want to cover one issue relating to motor vehicles of 
particular concern to menxbers of this subcommittee. 

As you know, on February 10, 1970, we pubUshed in the Federal 
Register notice of our intention to prescribe substantially more 
stringent emission standards for 1975 model year motor vehicles, with 
the first Federal emission standard for nitrogen oxides appUcable to 
the 1973 model year. 

The 1975 standards were presented informally to representatives 
of the automobile and petroleum industries at the November 20, 1969 
meeting of the President's Environmental Quality Council. 

Since that meeting, and particularly since February 10, there has 
been a great deal of discussion about attuinment of these standards. 
Much ofit has revolved around the issue of the lead additive now found 
in almost all gasoline sold for use in motor vehicles. 

As the President said  in his Message on Environment: "What 
Soes into a car's fuel has a major effect on what comes out of its e.x- 

aust, and also on what kinds of pollution-control devices can eflec- 
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lively be employc^d." The pro])osed 1975 standards call for major 
rodiK'tions in emissions of carbon monoxide, hydrocarbons, and 
nitrogen oxides. They also require, for the first time, control of ])ar- 
ticulate emissions. Mnch of the particulate matter ejected from a 
car's exhaust into the atmosphere is lead, and it appears unlikely 
that the 1975 standard for ])articulates can be met without the re- 
moval or major reduction of lead in gasoline. Moreover, devices that 
the automobile manufacturers plan to use in order to achieve the 
1975 standards for gaseous omissions cannot be used with lea<led 
gasolines. 

Most firms in both the automobile and petroleum industries have 
recognized that lead must be removed from gasoline, and soon. 
Automobile manufacturers are preparing to market 1971 cars that 
can operate satisfactorily on low-octane unleaded fuel. A number of 
major oil companies either have plans or have indicated a willingness 
to make unleaded gasoline available for those vehicles. 

There are still many questions to be resolved—such as the timing 
of the removal of lead from gasoline, and the number and types of 
of fuels to be marketed. And the answer will have a significant 
impact both on consumers' j)ocketbooks and on the quality of the air 
we breathe. 

Members of the industries involved have recognized the need for 
Federal leadership in suggesting the answers. In our proposed amend- 
ments to the Clean Air Act, we have requested that the Secretary of 
Health, Education, and Welfare be given authority to regulate and, 
if necessary, j)rohibit the use of additives in fuels for motor vehicles. 
We urge the swiftest possible action on this measure. 

In the meantime, we must take advantage of the commendable 
willmgness of most petroleum companies to jirovide unleaded fuels. 
We also must seelt to avoid fragmented and jjossible counter- 
productive actions by individual firms. Therefore, the Secretary is 
sending letters this week to executives in the petroleum industry, 
requesting their views on the still unresolved issues as well as informa- 
tion on their present plans, resources, and problems. 

On the basis of the responses received and the Dejiartment's 
judgment of the most desirable course of action from the public's 
])oint of view, the Secretary will then seek the concurrence of members 
of the industry to a proposed future course. 

Throughout this process, we will be consulting with other con- 
cerned individuals and organizations both within and outside the 
Federal Government. We also will be working, of course, with the 
automobile and lead additive companies. We are confident that 
responsible voluntary action in the public interest will result from all 
these efforts. 

The staff of Health, Education, and Welfare is consulting with the 
Department of Justice on a continuing basis to insure that our actions 
consistent with the antitrust laws. 

Now, let me turn to stationary source emissions. The President 
rightly described the air as our most vital resource and air pollution 
as our most serious enviroimiental problem. To strengthen and to 
s])ee(l up the Nation's attack on this problem, he proposed a series of 
amendments to the Clean Air Act. These proi)osals are before vou 
today in H.R. 15848. 
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The administration bill represents no radical departure from the 
present Clean Air Act. Rather, it preserves the best features of that 
act and provides for necessary change. There would be a high degree 
of continuity with on-going efforts. 

The administration bill does break new ground in its recognition of 
the fact that the Nation's air resource is invisible. Air, polluted or not, 
crosses the imaginary lines that divide State from State. Air quality, 
therefore, is not a matter of purely local or regional concern. It is of 
national concern. And that national concern must be reflected in the 
way air quality standards are established. 

Under the proposed bill, two other matters of national concern 
also would be the focus of national effort: 

(a) New stationai-y sources of air pollution that would contribute 
substantially to endangering public health or welfare; and 

(6) Any stationary source emitting pollutants that are extremely 
hazardous to health. The administration bill would authorize the 
establishment of national emission standards for these sources. 

National air quality standards and stationary source emission 
standards obviously would have to be applied to many different 
situations. Thus, the administration bill provides for continued decen- 
tralization of the responsibility for implementation and enforcement. 

Now, to highlight the specific provisions of H.R. 15848, section 6 
would authorize the Department of Health, Education, and Welfare 
to establish national air quality standards, and section 7 would call 
upon each State to adopt an implementation plan for each area 
within the State. Our objective is to insure that air quality standards 
are put into effect across the entire Nation. We see three principal 
advantages in the establishment by the Federal Government of 
nationwide uniform standards: 

First, the States cannot be expected to evaluate the total environ- 
mental impact of air pollutants, or take it into account in standard- 
setting. 

Second, States would be able to concentrate their resources on the 
critical tasks of implementation and enforcement. 

And third, the process of putting air quality standards into 
effect would be accelerated, because there would be no time consumed 
in reviewing and approving standards for each air quality control 
region. 

National air quality standards would be derived from the best 
available scientific knowledge, developed both within and outside 
the Federal Government. 

Once formulated, such national standards would be published in 
the Federal Register, and all interested parties, including the general 
public, would have the opportunity to submit comments for con- 
sideration prior to issuance of the standards. 

Thus, whereas each State now sets air quality standards for specific 
pollutants on the basis of Federal air quality criteria documents— 
which describe effects of pollutants at various concentrations—the 
Federal Government, under H.R. 15848, would establish uniform 
standards nationwide—based also, we expect, on criteria documents. 

The provisions for national air quality standard-setting would 
not impair any State's right to establish standards requiring higher 

43-933—70—pt. 1 19 
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levels of air quality. I want to stress the point—this right is stated 
as a national ])olicy in the Clean Air Act, and we reaffirm this policy. 

Following the promulgation of national standards, each State 
would have 90 days to signify its intention to adopt an imjjlemen- 
tation plan, describe the steps it would take to develop such a plan, 
and indicate wiiich areas of the State would be given priority. 

In their implememtation plans, the States would have to spell out 
the measures to be taken to achieve and preserve national air quality 
standards-—or, if the State desires, even higher than national quality 
levels. 

As you know, one of the express purposes of the Clean Air Act is 
"to protect and enhance tlie quality of the nation's air resources". 
It will continue to be our view that impienientation plans that 
would permit significant deterioration of air ((uahly in any area 
would be in conflict with tliis provision of the Act. 

State implementation ])laiis would have to include i)rovisions for 
intergovernmental coojx'ration, [)ar(icularly in dcahng with inter- 
state air pollution problems. Under the Administration bill, it would 
be a Health, Education and Welfare responsibility to designate 
significant interstate problem areas. We estimate that there are 
about 50 such areas at present. This number includes 21 of the first 
57 areas marked for designation as "air quality control regions" under 
the provisions of the existing Clean Air Act. 

States generally will be expected to submit imj)lementation plans 
no later than six months after filing letters of intent. If there is good 
reason why more time.^iould be allowed, for some areas within the State, 
then an extension would be authorized. 

Upon enactment of this bill. States will be expected to begin at- 
tacking air pollution in all their cities, counties, and towns. We cannot 
realistically expect every vState to shift gears over night. P\)r our part, 
we intend to sujjport their efforts with every technical and financial 
resource at out command. 

As a general rule, uiuier the Administration bill, the time span for 
State action leading to submission of an im])leinentati()n plan woidtl 
be 9 months. It would be the 90 days for filing the intent and 6 months 
for filing the actual imjilementation j)lan. Under the pre.sent act, the 
time span is 15 months. 

The administration bill requires that States hold ])id)lic hearings 
prior to the ado])tion of implementation ))lans. Public participation in 
State hearings on air ([uality statidards has been highly productive. 
We strongly feel that continued public involvement in the evolution 
of State air pollution control ])rogranis must be encouraged. And 
participation in hearings on imi)lementation jilans will do jirecisely 
that. 

We come now to the second major element of the administration 
bill: Authorization for the Department of Health, Education an<l 
Welfare to establish national emission standards for certain stationary 
sources of air pollution. Witli one important exce])tion, such national 
emission standards would apply only to new stationary sources, of 
certain sjjecified tj^jjes and clas-ses. The exception would involve air 
pollutants that are extremely ha/.anhius to iiealth; in such cases, 
national emission standards could be applied to all stationary source 
emissions. 



281 

In general, existing stationary sources of air ])ollution are so nu- 
merous and diverse that the problems tliey i)ose can most efficiently be 
attacked by State and local agencies. E\en with air ((uality standards 
being set nationally, dealing with existing stationary sources would 
necessarily vary from one iState to another and, within Slates, from 
one area to anotlier. 

In the years ahead, however, many i)otentially significant new 
stationary sources of air pollutioTi will come into being^to meet 
growing demands for electric power, manufactured goods, and other 
necessities and amenities of modern life. Large stationary sources, 
such as electric generating plants, iron and steel mills, and ])etroleum 
refineries, cement plants, et cetera, often iiave adverse effects on air 
(luality over broad geograi)hic areas. 

This problem demands national attention. If we are ever 1o begin 
])reventing air pollution, instead of ju.st attacking it after tlie fact, 
then we nnist at least insure that major new stationary sources, 
wherever they are located, are designed and eipiipped to reduce 
cmi.ssions to minimum feasible levels. The ai)]>lication of national 
emission standards wouhl also tend to minimize the competitive 
advantage of locating a new facility in an area where emission staml- 
iirds are less rigorous than in other areas. This would eliminate 
"polluter havens" tliat have sjjrung u|) in this country. 

With res])ect to pollutants that are e.xtremely hazardous to health, 
national emis.sion standards could be applied to e.xisting, as well 
as new, stationary sources. Such pollutants might include asbestos, 
beryllium, cadmium, biological aerosols, and chlorinated hj'dro- 
carbons. Under the Administration bill, new sources of extremely 
hazardous pollutants could not be constructed or operated without 
a specific exemption from the Department of Health, Education, 
and Welfare. And such exemptions would be granted only where 
we are satisfied that emissions would be effecti\'ely controlled. Ex- 
isting sources would be required to take any measures necessary 
to comply with the ap])licable standards. 

Although Statas would have primary responsibility for enforce- 
ment of air quality anil emission standards, the bill provides for 
effective Federal action in those cases where States fail to get the 
job done. 

Federal enforcement ai^tion coulil be initiated whenever (a) air 
quality fails to meet the ai)plicable air quality standards, or stationary 
source emissions are in excess of applicable national emission stand- 
ai'ds, and (b) this results from a State's failure to carry out its imple- 
mentation iilan. There would be a two-step i)rocedure, rather than 
the three-step ]iroce(lure i)rescribed by the (.'lean Air Act. A hearing 
would be the first step. Following such a hearing, the Department 
would specify the remedial action to be taken and allow a period of 
not less than 60 days for such action to get underway. Then, if the 
s])ecified action were not taken, the Department could ask the At- 
torney General to bring suit to enjoin failure to comply. Federal 
district courts would be authorized to assess fines up to $10,000 a 
day. 

In concluding this portion of my statement, I want to enn)hasize 
in the strongest possiVjle terms our belief that the Administration bill 
is essential to the Nation's attack on air pollution. We must intensify 
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our i^resent efforts. We must have improved weapons and new weapons 
in the fight against this major component of environmental abuse— 
a fight required by public health and welfare, and by growing public 
demand. H.R. 15848 would greatly strengthen our hand in that 
respect. 

Now, Mr. Chairman, I turn to H.R. 15847—the Wastes Reclama- 
tion and Recycling Act of 1970. This bill would contribute sub- 
stantially to another environmental problem of great magnitude and 
urgency. It would (a) extend for three years the bolid Waste Disposal 
Act—which provides for research, demonstrations, and development 
and application of improved disposal methods—and (b) direct the 
Council on Environmental Quahty to take the lead in developing 
Federal programs to promote waste recliimation and recycling through 
regiilatory measures and economic incentives. 

The President, in his February 10 message on environment, 
spelled out the thinking that has gone into our proposed bill—and 
I quote at some length from the message because it provides such a 
thorough overview: 

One waj' to meet the problem of solid waste.s i.s simply to surrender to it: to 
continue pouring more and more public money into collection and disposal of 
whatever happens to be privately produced and discarded. This is the old way; 
it amounts to a public subsidy of waste pollution. If we are ever truly to gain 
control of the problem, our goal must be broader; to reduce the volume of wastes 
and the difficulty of their disposal, and to encourage their constructive re-use 
instead. 

As we look toward the long-range future—to 1980, 2000, and beyond—re- 
cycling of materials will become increasingly necessary not only for waste dis- 
posal but also to conserve resources ... A great deal of our space research has 
been directed toward creating self-sustaining environments in which people can 
live for long periods of time by reprocessing, recycling, and re-using the same 
materials. We need to apply this kind of thinking more consciously and more 
broadly to our patterns of use and disposal of materials here on earth. 

The outlines of the present Federal solid waste pro-am are un- 
doubtedly familiar to most of you. Our department is responsible 
for administering much of it and—although the environmental 
problems of solid waste management are very grave—we feel that our 
current program is moving in the right direction. 

Extension of the Solid Waste Disposal Act is a matter of some 
urgency since the current authority for appropriations for this activity 
expires June 30, 1970. The act authorizes research and development, 
demonstration of new and improved technology, studies and investiga- 
tions of solid waste problem areas, and training in solid waste manage- 
ment. 

It also authorizes financial and technical assistance to State and 
local agencies and others in the planning and operation of solid waste 
management systems. Work in all these areas must be continued. 

Let me review, very briefly, some on-going programs of genuine 
promise being conducted by our Bureau of Solid Waste IVfanage- 
ment. 

Prior to the passa^fe of the Solid Waste Disposal Act in 1965, only 
five States had identifiable organizational units devoted to solid waste 
management. There was a lack of valid information on prevailing solid 
waste practices. Since then, planning grants have been awarded to 
some 46 State and interstate agencies to survey solid waste practices 
within their jurisdictions and develop comprehensive action plans. 
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Interim surveys by our staff have produced startling results. This 
nation is generating approximately 360 million tons of indiistrial, 
municipal, and commercial solid waste each year, and this amount is 
expected to double by 1980. We found that, while we speml 4.5 billion 
dollars a year to manage this waste, we are not doing a very good job. 
Of all sites utilizing land disposal practices (the predominant method), 
only six per cent are adequate; of all municipal incinerators, only 25 
per cent are satisfactory. Open dumping is still the most |)revalent 
method for disposing of the nation's solid waste. 

Through contract, grant, and in-house mechanisms, we have con- 
ducted over 150 studies, investigations, and projects to demonstrate 
new and improved technology—mvolving collection technology, com- 
posting, special technology for small communities, improvements in 
land disposal technology, new advances in incineration, ami the use of 
waste for beneficial purjjoses. 

We have supported over 150 researcii and development projects 
covering the entire field of solid waste management, from conversion of 
cellulose into protein to the development of a dissolvable bottle. One 
contract has completed the basic research leading to a pilot-scale air 
classifier, capable of separating automatically several materials from 
waste. Another promising research project is developing a system to 
convert waste to electric power. 

Just as important as the development and demonstration of new 
technology is use of these techniques by local and State agencies and 
|)rivate organizations. Requests for technical assistance are handled 
)y the Department at the rate of over 500 per year. Information is 

furnished to cities to help them improve their solid waste management 
systems. More than 1500 persons have attended our training courses— 
covering such specific phases of solid waste management as incinera- 
tion and collection. We also conduct courses for city. State, and indus- 
try personnel in the principles of solid waste management. Eleven 
grants to universities have led to the establishment of solid waste 
management cunicula at these institutions. 

We also have the responsibility to communicate the results of our 
research, demonstration, and investigations to those responsible for 
doing the job. Wc carry this out largely through jjublications, and plan 
to enlarge our solid waste information storage and retrieval system to 
servo interested parties everywhere. 

The second thrust of the proposed Act is to direct the new Council on 
Environmental Quality to take the lead in developing necessary pro- 
grams to promf)te the reclamation and recycling of wastes. These are 
imi)ortnnt new departures, and they will involve regulatory schemes 
and also the evolution of effective incentive and disincentive systems. 

This effort must proceed on the basis of comprehensive studies of 
market structures, economic relationships, and new and improved 
technologies. The Administration bill orders the Council on Environ- 
mental Quality to provide over-all direction and coordination for such 
studies, many of which require unportant contributions from other 
Departments and agencies of the Government. 

The President has already requested the Council to begin the preli- 
minary work necessary to embark on the effort called for in this legis- 
lation, with high priority given to a scheme to promote scrap])ing and 
recycling of automobile hulks. With the adoption of H.R. 18547 by 
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the CotigresiB, wo feel tluit specific proposals to promote reclamation 
and recyclino; of waste would soon be developed. 

In conclusion, Mr. Chairman, I strongly reaffirm that passage of the 
Administration bill is essential to the over-all effort. We need it to 
enable us to contiiuie |)rodnc(ive on-going programs that now must bo 
brought to fruition. And we need it to support the Administration's 
vital new emphasis on reducing the volume of wastes and resultant 
dis|)osal ])roblems by their reclamation and recycling—and thus on 
the creation of a valuable addition to the nation's total store of re- 
sources. 

We will be i)leased to take your questions, on all the subjects I have 
covered in this statement, and to |)rovi<le you with greater detail. 

I realize this is a rather lengthy statement. 
I will be i)leased at this time to attempt to answer any questions 

and those I can't resfiond to we do have tlu^ staff available. 
(.Secretary Finch's statements on H.R. 15847 and H.R. 15848 

follow:) 

ST.\TEMENT ON H.R. 1.1847 uv HON. ROBERT II. FINCH, SKCRETART OF HEALTH, 
EDUCATION, ANI> WELFARE 

Mr. Chairman and Members of the Subcommittoo, I appreciate the opportunity 
to urge adoption of the Pnsident'.s Icgi.slative proposal, I^.R. 1.1847, the \Va.st<>s 
Reclamation and Recycling Act of 1970. This h^gislation will contribute substan- 
tially to the attack on an environmental problem of great magnitude and urgency. 

The bill would (a) extend the Solid Waste Disposal Act—which provides for 
research, demonstrations, and development and application of improved dispo.sal 
mcthod.s—and (b) direct the Council on Environmental Quality to take the lead 
in developing Federal programs to promote reclamation and recycling of wastes 
through ri^gulatory and economic incentive measures. 

The rationale of the bill is found in the following statement by the President in 
his February 10 Mes.sage to the Congress on Environment: 

"One way to meet the problem of solid wa,stes is simply to surrender to it: to 
continue pouring more and more public money into collection and disposal of 
whatever happens to be privately produced and discarded. This is the old way; 
it amounts to a public subsidy of waste pollution. If we are ever truly to gain 
control of the problem, our goal must be broader: to reduce the volume of wastes 
and the difficulty of their disposal, and to encourage their constructive re-u.se 
instead. 

* * • • * * * 
"As we look toward the long-range future—to 19S0, 2000, and beyond— 

recycling of materials will become increasingly necessary not only for waste 
disposal but also to con.serve resources .... A great d(?al of our space research 
has been directed toward creating self-sustaining environments in which people 
can live for long periods of time by reprocessing, recycling, and re-using the same 
materials. We need to apply this kind of thinking mon- consciously and more 
broadly to our patterns of use and disposal of materials here on earth." 

The outlines of the present Federal solid wa.ste program are undoubtcrdly familiar 
to many members of this Committee. My Department, through the Bureau of 
Solid Waste Management in the Environmental Health Service, is responsible 
for administering much of this program. Although the environmental probleiiLs 
of solid waste management are very grave, we feel that the current jirogram is 
moving in the right direction. 

Extension of the Solid Waste Dispo.sal Act is a matter of some urgency if work 
in this field is to continue at the Federal level, since the current authority for 
appropriations for this activity expires June 30, 1970. The .Act provides Federal 
authority to conduct research and development, demonstration of new and 
imjiroved technology, studies and investigations of solid waste; problem areas, 
and training in solid waste management. The Act also authorizes the Federal 
Government to provide financial and technical assistance to Slate and local 
agencies and others in the planning and operation of solid waste management 
systems. Work in these areas must hv continued if we hope to be able to cope 
with the ever increasing volumes of solid waste generated in this country. 



285 

The Bureau of Solid Waste Management is engaged in ongoing programs to 
develop technology for more effective waste recycling and disposal, as well as 
providing assistance for States and local communities. These continuing thrusts, 
some of which I will review briefly, underscore the necessity for the three year 
extension of the present legislation so that the efforts we have initiated may be 
brouKht to fruition. 

Slate and Interstate Planning. Prior to the passage of the Solid Waste Disposal 
Act in 196."), only five States had identifiable organizational units devoted to 
solid wa.stc management. At the same time, the lack of valid information on solid 
waste practices in the United States presented a major obstacle to the effective 
assessment of the solid waste problem. Since that time, planning grants have been 
awarded to 41 State agencies, two Territories, and three interstate agencies to 
survey solid waste practices within their jurisdictions and develop compre- 
hensive action plans for solid waste management. The results of interim surveys 
by   our  staff  were  startling. 

We found that this Nation is generating approximately 360 million tons of 
industrial, municipal, and commercial solid waste each year, and that this amount 
is expected to double by 1980. We also foiuid that, while we spend 4.5 billion 
dollars per year to tnanage this waste, we are not doing a very good job. Of all 
sites utilizing land dispo.sal practices (the predominant method), only 6 percent 
are adequate; of all municipal incincerators, only 2,') percent are sati.<factory. 
The survey revealed that open dumping is still the most prevalent method for 
disposing of the Nation's soHd 'vaste. 

Studies, Investigations, and D'monstration Projects. Through contract, grant, 
and in-hou.se mechanisms, we have conducted over 150 studies, investigations, 
and projects to demonstrate new and improved technology. In various States 
we are demonstrating improvements in collection technology, composting, special 
technology for small communities, improvements in land disposal technology, 
now advances in incineration, and the use of waste for beneficial purposes. 

Research and Development. We have supported over 150 research and develop- 
ment projects covering the entire field of solid waste management, from con- 
version of cellulose into protein to the development of a dissolvable bottle. 
One re.search contract has completed the basic research leading to a pilot-scale air 
classifier capable of separating automatically several materials from waste. 
Another promising research undertaking by the Department is a project which 
is developing a system to convert waste to electric power. 

Technical Assistance and Training. Equally as important as the development 
and demonstration of new technology is use of these techniques by local and 
and State agencies and private organizations which share the actual burden of 
managing the Nation's solid waste. Requests for technical assistance are handled 
by the Department at the rate of over 500 per year. Information is furnished to 
cities to help them improve their solid waste management sy.stems. More than 
1500 persons have attended our training courses. These courses are designed to 
cover in a relatively short period of time specific phases of solid waste management, 
such as incinceration or collection. We also conduct courses for city, State, and 
industry personnel in the principles of solid waste management. It is vital to 
increa.se the number of technical personnel in the field of solid waste management 
through formal academic training. Eleven grants to universities have led to the 
establishment of solid wjiste management curricula at the.se institutions. 

We also consider of iitmost importance our responsibility to communicate the 
results of our research, demonstration, and investigations to those responsible for 
doing the job. We carry this out largely through publications, and plan to enlarge 
our solid waste information storage and retrieval system to .serve interested parties 
everywhere. I believe that, at last, the public is becoming aware of the magnitude 
of the solid waste problem and is demanding positive action. 

The second thrust of the proposed .\ct is to direct the new Council on Environ- 
mental Quality to take the lead in developing necessary- programs to promote the 
reclamation and recycling of wastes. These new departures will involve regulatory 
schemes and also the evolution of effective incentive and disincentive systems. 

This effort must proceed on the basis of comprehensive studies of market 
structures, economic relationships, and technologies such as we already are con- 
ducting in o\ir Bureau of Solid Waste Management. Tlie .\dniiiiistration bill 
orders the Council on Environmental (Juality to provide overall direction and 
coordination for such studies, many of which require important contributions 
from other Departments and agencies of the government. 

.\s indicated in his Message on Environment, the President has already re- 
quested the Coimcil to begin the preliminary work necessary to embark on the 
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effort called for in this legislation, with high priority given to a scheme to promote 
scrapping and rec3-cling of automobile hulks. With the adoption of H.R. 18547 
by the Congress, we feel that specific proposals to promote reclamation and 
rerjxling of waste would soon be developed. 

In conclusion, Mr. Chairman, I strongly reaffirm that pa.ssage of the Adminis- 
tration bill is easential to the overall effort. We need it to enable us to continue 
productive ongoing programs that now must be brought to fruition. And we need 
it to support the Administration's vital new emphasis on reducing the volume 
of wastes and resultant disposal problems by their reclamation and recycling—and 
thus on the creation of a valuable addition to the Nation's total store of resources. 

ST.\TEMENT ON H.R. 15848 BY HON. ROBERT H. FINCH, SECRETARY OF HEALTH, 
EDUCATION, AND WELFARE 

Mr. Chairman and Members of the Subcommittee, in his Message to the Con- 
gress on Febniary 10, 1970, the President described the air as our most vital 
resource and air pollution as our most serious environmental problem. To 
strengthen and to speed up the Nation's attack on this problem, he proposed a 
scries of amendments to the Clean Air Act. These proposals are before you today 
in H.R. 15848, and I welcome the opportunity to testify in its support. 

Enactment of the Administration bill would enable the Department of Health, 
Education, and Welfare to extend and accelerate its national program of air 
pollution research and control. H.R. 15848 does not represent a radical departure 
from the present Clean Air Act; rather, it preserves the best features of that Act 
and provides for change where change seems necessary. There would be a high 
degree of continuity with ongoing efforts. 

The Administration bill breaks new ground, however, in its recognition of the 
fact that the Nation's air resource is indivi/iible. Air, polluted or not, crosses the 
imaginary lines that divide State from State. Air quality, therefore, is not a 
matter of purely local or regional concern but rather of national concern. That 
national concern must be reflected in the way air quality standards are estab- 
lished—and it is so reflected in the Administration bill. 

Under the proposed bill, two other matters of national concern also would be 
the focus of national effort: (a) new stationary sources of air pollution that would 
contribute substantially to endangering public health or welfare; and (b) any 
stationary source emitting pollutants that are extremely hazardous to health. 
National leadership in dealing with such sources is es.sential, and the Administra- 
tion bill would provide it by authorizing the establishment of national emission 
standards for these sources. 

National standards, however, whether air quality standards or stationary source 
emission standards, obviously would have to be applied to many different situa- 
tions. Accordingly, the Administration bill provides for continued decentralization 
of the responsibility for implementation and enforcement. 

The Administration bill also would provide new tolls for dealing with a problem 
that has long been recognized as national in scope—the problem of motor vehicle 
pollution. Of particular importance are those provisions dealing with fuels and 
fuel additives. Motor vehicle engines are not the sole cause of the problem. 
Engines, fuels, and additives are interrelated causes and must be treated as such. 

Now, let me describe the provisions of H.R. 15848 in greater detail. Section 6 
would authorize the Department of Health, Education, and Welfare to establish 
national air quality standards, and Section 7 would call upon each State to adopt an 
implementation plan for each area within the State. Each standard would, as 
State standards now do, set maxim\im permissible concentrations of a pollutant 
per unit of ambient air. 

Our objective is to insure that air quality standards and implementation plans 
are put into effect across the entire Nation. 

In my view, there are three principal advantages in uniform nationwide air 
quality standards, established by the Federal Government: 

First, there would be an opportunity to take into account factors that tran- 
scend the boundaries of any single State. States cannot be expected to evahiate 
the total environmental impact of air pollutants, or take in into account in 
standard setting. 

Second, States would be able to concentrate their resources on the com- 
plicated and critical tasks of developing and carrying out implementation and 
enforcement plans. 
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And third, the process of putting air quality standards into effect would be 
accelerated, primarily because there would no longer be any time consumed 
in reviewing and approving air quality standards for each air quality control 
region. 

For these reasons, I believe that the approach we have proposed is a marked 
improvement over existing provisions of the Clean Air Act. 

National air quality standards would provide for protection of public health 
and would guard against the environmental and economic effects of air pollution. 
They would be derived from the best available scientific knowledge and would be 
developed with the assistance of experts within and outside the Federal Govern- 
ment. 

Once forniulated, such national standards would be published in the Federal 
Register, and all interested parties, including the general public, would have the 
opportunity to svibmit comments for consideration prior to issuance of the standards. 

Thus, whereas each State now sets air quality standards for specific pollutants 
on the basis of Federal air quality criteria documents—which describe effects of 
pollutants at various concentrations—the Federal Government would under 
H.R. 15848 establish uniform nationwide standards. We anticipate that these 
Federal standards would also be based on criteria documents. 

The provisions for national air quality standard-setting would not impair any 
State's right to establish standards requiring higher levels of air quality.This 
right is stated as a national policy in Section 109 of the Clean Air Act, and there 
would be no change in this policy. 

Following the promulgation of national standards, each State would have 
90 days to signify its intention of adopting an implementation plan. Each State 
would be expected to describe the steps it would take to develop such a plan 
and to indicate which areas of the State would be given priority. 

In their implementation plans, the States would have to spell out the measures 
to be taken to achieve and preserve national air quality standards. As I have 
indicated, they would have the option of designing their implementation plans 
to achieve or preserve higher than national quality levels, if they wished to do so. 

As you know, one of the expre.ss purpo.ses of the Clean Air Act is "to protect 
and enhance the quality of the Nation's air resources" (emphasis added). Accord- 
ingly, it has been and will continue to be our view that implementation plans 
that would permit significant deterioration of air quality in any area would be 
in conflict with this provision of the Act. We shall continue to expect States 
to maintain air of good quality where it now exists. 

State implementation plans would have to include provisions for intergovern- 
mental cooperation, particularly in dealing with interstate air pollution problems. 
Under the Administration bill, it would be a responsibility of the Department of 
Health, Education, and Welfare to disignate significant interstate problem areas. 
We estimate that there are about .50 such areas at present. This number includes 
21 of the first 57 areas marked for designation as "air quality control regions" 
under the provisions of the existing Clean Air Act. 

Finally, implementation plans would have to include pro\'isions for (a) enforce- 
ment; (b) preventing the occurrence of pollution episodes during periods of 
adverse meteorological conditions; and (c) making modifications to take account 
of changes in standards or the availability of improved pollution-control 
techniques. 

States generally will be expected to submit their implementation plans to the 
Department of Health, Education, and Welfare no more than 180 days after 
filing their letters of intent. If, however, their letters of intent indicate that im- 
plementation plans for some areas cannot be developed within this time period, 
and if there is good reason why more time should be allowed, then the Depart- 
ment would be authorized to grant an extension. If a State does not spell out 
any such problems in its letter of intent but subsequently requests an extension, 
one still can be granted, but for no more than 90 days. 

Upon enactment of this bill. States will be expected to begin attacking air 
pollution in all their cities, counties, and towns. Many States, not surprisingly, 
have not yet been able to mount such a broad effort, and we cannot realistically 
expect every State to shift gears overnight. For our part, we intend to support 
their efforts. We will continue and indeed augment our technical and financial 
a.ssistance. 

We expect that implementation plans would be developed on schedule, particu- 
larly for areas where air pollution is most serious. For other areas, however, 
extensions may be necessary indeed, by granting more time for the development 
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of implrmcntation plans for areas of least tirgpiicy, we can encourage the States 
to allocate their resources most efficiently by focusing initially on areas of greatest 
immediate concern. 

If a State fails to adopt an implementation plan for any area, the Department 
would be empowered to prepare one and, after a public hearing, to publish it in 
the Federal Register. If the State still had not adopted a plan, the Department 
would promulgate the on<! it had developed. 

.\s a general rule, under the Administration bill, the time span for State action 
leading to submission of an implementation plan wotild be nine months. Under 
the pres('nt Act, the time span is lo months. 

The Administration bill contains another important provision relating to 
State implementation plans: a requirement that States hold public hearings 
prior to adoption of such plans. 

Public participation in State hearings on air quality standards has been highly 
productive. I strongly feel that continued public involvement in the evolution 
of State air pollution control programs must be encouraged. Participation in 
hearings on implementation plans will give citizens even greater opportunities to 
influence the course of air pollution control efforts in their States and comnumities. 

I come now to the second major element of the Administration bill: The pro- 
visions that would authorize the Department of Health, Education, and Welfare 
to establish national emission standards for certain stationary sources of air 
pollution. I refer to our propo.sed Section 112, in Section 8 of tlic bill. With one 
important exception, such national emission standards would apply only to new 
stationary sources, of certain designated classes or types. The exception would 
involve air pollutants which are extremely hazardous to health; in such ca.ses, 
national emission .standards could be applied to all stationary source emissions. 

In general, existing stationarj- sources of air pollution are so numerous and 
diverse that the problems they pose can most efficiently be attacked by State 
and local agencies. Even with air quality standards being set nationally, a.s pro- 
po.sed in the Administration bill, the steps needed to deal with existing stationary 
sources would necessarily vary from one State to another and, within States, from 
one area to another. 

In the years ahead, however, many potentially significant new stationary 
sources of air ])olhition will come into being as a result of the Nation's growing 
demands for electric power, manufactured goods, and other nece.ssities and 
amenities of modern life. Large stationary sources, such as electric generating 
plants, iron and steel mills, and petroleum refineries frequently have adverse 
effects not only on i)ublic health and welfare in their own cornmtinities but also 
on air quality over broad geographic areas. This problem is one that demands 
national attention. If we are ever to begin preventing air pollution, instead of 
just attacking it after the fact, then we must at least insure that major new 
stationary sources, wherever they are located, are designed and equipped to 
reduce emissions to the minimum level consistent with available technology. The 
applieation of national emission standards would also tend to minimize the com- 
petitive advantage of locating a new facility in an area where emission standards 
are less rigorous than in other areas. This would eliminate "polluter havens". 

With respect to pollutants that are extremely hazardous to health, national 
emission standards could be applied to existing, as well as new, stationary sources. 
.\mong those j)ollutants that might require applieation of national emissions 
standards are asbestos, beryllium, cadmium, biological aerosols, and chlorinated 
hydrocarbons. Under the Administration bill, new sources of extremely hazardous 
pollutants could not be constructed or operated without a sj)ecific exemption from 
tlie Department of Health, Education, and Welfare: such exemptions would l)e 
granted only where we are .satisfied that emissions would be controlled sufficiently 
to preclude hazards to public health. Existing sources would be required to take 
any measures necessary to comply with the applicable national emission standards. 

States would be expected to assume the primary responsibilitv for enforcing 
national cmis.sion standards. Following the adoption of such standards, States 
would be expected to develoj) enforcement plans. If a State failed to do so, or if 
it developed a plan which was inadequate, the Department would be empowered 
to jiromulgate such a plan after holding a conference of appropriate Federal and 
State agencies. 

.Although States would have primary responsibility for enforcement of air 
quality and emission standards, the bill provider for effective Federal action in 
those cases where States fail to get the job done. The scope of Federal enforcement 
authority would be broadened to cover all air pollution problems, whether inter- 
state or intrastate, and enforcement procedures would be greatly streamlined. 
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The principal oiiforoomoiit jirovisions of the Admini.stration bill are coiiliiined 
in the proposed Section 113. Federal enforcement action could be initiated when- 
ever (a) air quality fails to meet the applicable air quality standards, or stationary 
source emissions are in excess of applicable national emission standards, and (b) 
this results from a State's failure to carry out its implementation plan. There 
would be a two-step procedure, rather than the three-step procedure prescribed 
by the Clean Air Act. A hearing would be the first step. Following such a hearing, 
the Department would specify the remedial action to be taken and allow a period 
of not less than 60 days for such action to get under way. Then, if the specified 
action were not taken, the Department could a,sk the Attorney General to bring 
suit to enjoin contiiuied failure to comply. Federal district courts would be 
authorized to assess fines of up to $10,000 a day for failure to take the .specified 
remedial action. This procedure would be more expeditious and more effective 
than present provi.sions. 

I turn now to the area of motor vehicle pollution control. The establishment and 
enforcement of national emission standards for new motor vehicles constitute the 
cornerstone of our program. The Administration bill would improve our enforce- 
ment activity in three principal ways: (1) by authorizing as.sembly line testing 
of new motor vehicles; (2) by providing for revocation of certificates of conformity 
when assembly line testing shows that new vehicles do not meet the standards; 
and (3) by prohibiting importation of motor vehicles that are not equipped to 
comply with the standards. 

Under the existing provisions of the Clean Air Act, testing of prototypes in 
advance of actual production is the principal means of determining whether new 
motor vehicles will comply with the .standards. If ))rototype testing indicates 
that vehicles will comply, the manufacturer is i.ssued a certificate of conformity 
valid for a period of not less than one year. We are finding, however, that pro- 
duction models do not perform as well as the prototypes. 

To help rectify this situation, we intend to make changes in our test procedures 
inider our prcwent statutory authority. But to ensure that motor vehicles are 
cajjable of meeting the standards when they come off an assembly line, we must 
test thc^rn at that point. Furthermore, if such testing shows that vehicles are not 
callable of meeting the standards, we must be able to require that manufacturers 
make whatever adjustments are neces.sary. Clear authority to revoke certificates 
of conformity would eiuxble us to accomphsh this. 

With regard to importation, the existing provisions of the Clean Air Act require 
that new automobiles imported for sale in this coimtry niu.st be equipped to 
comply with our national standards. This means, however, that if the title to a 
vehicle was transferred to the purchaser before the vehicle w^as brought in, or 
if a vehicle is brought in for purposes other than sale or resale, such a vehicle 
is exempt from compliance with the standards. One effect of this exemption i.s 
that persons returning from other countries may legally bring in non-complying 
motor vehicles. Since all the major foreign manufacturers make vehicles equipped 
to meet our .standards, there appears to be no justification for this exemption. 

The Administration Vjill also would enable us to open a second front in the 
Nation's fight against air pollution from motor vehicles. I refer to" the bill's 
provisions for registration and regulation of fuels and fuel additives used in 
transportation. There is great potential for improving the Nation's air quality 
through modification of motor vehicle fuels, particularly ga.soline. By controlling 
the chemical composition of gasoline and the use of fuel additives, we can 
significantly reduce motor vehicle emissions. 

The problem of motor vehicle pollution is the product of a complex combustion 
.system involving engines, fuels, and fuel additives. Emissions can be reduced to 
some extent through alterations of any of these elements or through such other 
means as the u.se of control devices of one kind or another. But it is necessary 
to bear in mind that all the elements of the motor vehicle combustion and 
emission control systems are interrelated: if engines are altiTed, the fuel may 
also need to be altered. This means that effective control of motor vehicle 
pollution requires a capability of dealing not only with engines and control devices 
but also with fuels and fuel additives. Under the existing provision.s of the Clean 
Air Act, however, Federal action can be taken only with respect to the motor 
vehicle itself. Fuels are beyond our reach. The Federal (loveniment must be in 
a po.sition to require fuel modifications and changes in the u.se of additives. The 
provi.sions of the Administration bill are intended to OJM!!! the way for an effective 
regulator}^ program. 
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I turn briefly to several of our key activities in the area of motor vehicle 
pollution control, under existing legislative authority. 

(1) Under Section 104 of the Clean Air Act, we are greatly increasing our pro- 
gram of re.search and development in the area of motor vehicle pollution control. A 
major portion of this increased effort will be focused on development of low-pollu- 
tion alternatives to the internal combustion engine. Furthermore, to stimulate 
parallel efforts in the private sector, a program involving the purchase and testing 
of low-pollution vehicles individually and in fleets is being implemented. In Fiscal 
1971, we are proposing to earmark at least $12 million for these activities, about $9 
million of which would be devoted to the development of unconventional power 
sources. 

(2) I have recently published in the Federal Register u notice of new and more 
stringent standards for motor vehicle emissions which I intend to prescribe for the 
1973 and 1975 model years. 

The new carbon monoxide standards, proposed for the 1975 model year, repre- 
sent a reduction of 52 percent below the current standards. The new hydrocarbon 
standards, also for the 1975 model year, represent a reduction of 77 percent. The 
proposed nitrogen oxides standards, proposed for the 1973 model year, will reduce 
nitrogen oxides emissions by 50 percent; a further reduction is proposed for the 
1975 model year. Finally, the proposed standards for particulate emissions, to 
take effect in the 1975 model year, would produce a reduction of 66 percent. 

(3) The Department of Health, Education, and Welfare, in conjunction with 
the Department of Transportation, has taken a major step toward controlling air 
pollution from aircraft. At a meeting on January 20, 1970, attended by representa- 
tives of 31 airlines, we presented our estimate of the shortest feasible schedule for 
installation of "smokeless" combustors in JT8D engines. These engines account 
for a major share of the jet aircraft smoke problem. The airlines have agreed to 
install such combustors in accordance with this schedule, w^hich means that this 
program will be substantially completed by late 1972. By mid-April, we expect to 
have detailed action plans from the airlines. The Federal Aviation Administration 
will furnish us with quarterly reports on the progress of this work. 

Smoke is not the only pollutant emitted by aircraft. Accordingly, we are conduc- 
ting and supporting research to define more precisely all components of- aircraft 
emi.ssions and to explore vaious means of controlling gaseous emissions, including 
nitrogen oxides. We will seek prompt application of new knowledge that is ob- 
tained. To the extent that enactment of laws and regulations is nece.ssary, we will 
recommend that approach. But where we can make progress in the absence of 
legislation, we will do so. 

In conclusion, I want to emphasize in the strongest po.'ssible terms our belief 
that the Administration bill is essential to the Nation's attack on air pollution. 
We must intensify our efforts beyond the existing provisions of the Clean Air Act. 
We must have improved weapons and new weapons in the fight against this major 
component of environmental abuse—a fight that is required by public health and 
welfare, and by growing public demand. H.R. 15848 would greatly strengthen our 
hand. 

(The following letters were subesquently received by the committeo 
for the record:) 

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE, 
OFFICE OF THE SECRETART, 

M'ashinglon, D.C., April 14, 1970. 
Hon. JOHN J ARM AN. 
Chairman, SubcommiUee on Public Health and Welfare, Committee on Interstate 

and Foreign Commerce, House of Represen'atives, Washington, D.C. 
DEAR MR. CHAIRMAN: The purpose of this letter is to clarify the intent of 

section 5 of H.R. 15848, the Administration's bill to amend the Clean Air Act. 
As you know, section 5 provides for registration and regulation of fuels and fuel 
additives used in tran.sportation. 

The rationale for this proposal was explained by the President in his February 10 
message to the Congress on environmental problems, in which he stated: "What 
goes into a car's fuel has a major effect on what comes out of its exhaust, and 
also on what kinds of pollution-control devices can effectively be employed. 
Federal standards for what comes out of a car's engine should be accompanied 
by standards for what goes into it." 
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As the President indicated, the basic purpose of regulating fuel composition is 
to insure that the Nation can look forward to achieving effective control of air 
pollution arising from motor vehicles. Accordingly, in carrying out section 5, 
we will be guided by consideration of the measures reasonably necessary to 
prevent and control motor vehicle emissions in order to protect health and 
welfare. 

Evidently, there is some concern among fuel producers that regulations adopted 
under section 5 would amount to detailed specifications for fuel composition. 
This certainly is not our intent. For the purpose of insuring effective control oi 
motor vehicle emissions, it would be sufficient to prescribe maximum and/or 
minimum limitations on fuel ingredients and fuel additives and on physical 
and chemical characteristics of fuels in.sofar as thej* have a relationship to emis- 
sions, either directly or through their interaction with motor vehicle emission 
control systems. This would lead, in turn, to adoption of regulations prohibiting 
the manufacture or sale of fuels that did not conform to the established limitations. 

I trust that these comments will be of assistance to you in your consideration 
of this legislation. Please do not hesitate to call on us if we can be of further 
assistance at any time. 

Sincerely yours, 
ROGER O. EGEBEBG, M.D. 

Assistant Secretary for Health and Scientific A fairs. 

DEP.\BTMENT OF HEALTH, EDUC.\TION, AND WELFARE, 
OFFICE OF THE SECRETARY, 
Washington, D.C., April 28, 1070. 

Hon. HARLEY D. STAGGERS, 
Chairman, Interstate and Foreign Commerce Committee, House of Representatives, 

Washington, D.C. 
DEAR MR. CHAIRMAN: The Department of Health, Education, and Welfare 

shares with the Congress a concern that the Department's health activities should 
be evaluated in terms of their impact and effectiveness, response to Congressional 
intent, and efficiency of operation. To insure that the Department undertake this 
task, the Congress has provided a 1% set aside for evaluation of various program.s 
authorized under the Public Health Service Act (H.R. 11102, the pending Hospital 
and Medical Facilities Construction and Modernization Amendments of 1969, a,s 
passed by the Senate, makes provision for a general authorization of this nature). 
The Congress has recently enacted a similar provision applicable to the Depart- 
ment's education programs. 

Accordingly, we would appreciate the inclusion of similar authority for programs 
authorized by the Clean Air Act and the Solid Waste Disposal Act when your 
committee acts on the proposed legislation pending before it which would amend 
the.se statutes. The 1% provision would insure that the programs authorized under 
this legislation would be evaluated in a systematic fashion with other health 
programs. 

I have enclosed a short paper which spells out in detail the need to evaluate the 
Department's health programs. I hope that for the reasons stated in this letter and 
the enclosure, your committee will give favorable consideration to this request. 

Sincerely yours, 
CBEED C. BLACK, 

Assistant Secretary for Legislation. 
Enclosure. 

EVALUATION OF DHEW HEALTH PROGRAMS 

THE NEED FOR EVALUATION 

Few would deny the need for the Congress to determine whether health pro- 
grams do in fact impact on the target population, and if so, how much. If judicious 
decisions are to be made in regard to the future direction of health programs and 
in regard to future allocation of resources to the-sc programs, we must learn which 
programs are successful, which are not, and why. To continue year after year to 
fund programs knowing only the number of grants given, or the numbers of in- 
stitutions "helped" or the numbers of health personnel exposed to various pro- 
grams without knowing what actual impact these programs are having, without 
knowing whether they are attaining their objectives, is at best bad management and 
ftt worst an unnecessary waste of funds which are scarce in relation to the needs. 
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Thf Congress should encourage the Department of Health, Education, and 
Welfare to embark on a systematic and thorough evaluation of all programs whose 
impact is not presently known. The evaluation of social programs is a complex, 
difficult, and often lengthy and costly process, and one in which instant results are 
seldom obtained, but yet HEW believes that considered evaluation with regard to 
new uroerams will in the end more than justify its cost. 

The Congress should insist that a program evahiation be designed concurrently 
with the development of the new program. Careful definition of program objec- 
tives, establishment of success criteria, and coUeclioii of necessary ba.se line data 
at a ijrogram's inception will permit much earlier iletermination of its weaknesses 
and strengths. As far as old programs are concerned, it is through the feedback of 
ol)jective data that the Department can make program management more effective 
at current, and possibly different future levels of funding, and can .suggest, for the 
consideration of the Congress, the likely effects of changes in the current programs. 

Setting aside funds for evaluation purposes is not a new departure. However, 
for the most part the Department's health agencies have attempted to evaluate 
their programs utilizing meager salaries and expenses money. However, the 
Cong7-ess in recent health legislation has recognized the gap between need and 
available resources and has linked evahiation funding directly to program funding 
through the percentage set-aside clause suggested here. (.See particularlv Sections 
26'2, 304(d), 309(c), 314(d), 797 and 901 of the Public Health Service Act.) 

The Congress has expressed its intent that evaluation take place on a wider 
scale by providing the 1% set a.side for all programs authorized by the Public 
Health Service Act in H.R. 11102, and passed by the Senate, and in similar 
education legislation. This legislating on across-the-board percentage authority 
clearly signifies to the Department that Congress expects evaluation to be the rule 
rather than the exception. 

The insertion of the 1% .set-aside in this legislation would extend coverage to 
the Clean Air and Solid Waste Disposal programs. Additional health programs 
not covered to date are Radiological Health, Food and Drug, Medicare, and 
Medicaid. 

One issue attendant ui)on tlie expenditures of these funds is who does the 
evaluation. It is true that for many State grant programs, the States require an 
evaluation from local health agencies which have been granted funds. However, 
while many of the projects which are thus funded arc objectively evaluated, 
most are not. The bulk of the evaluations which are done bj- jirogram adminis- 
trators appear to be mainly self-justifying, generally consisting of narrative 
descriptions of results. Where numerical data are provided it generally proves to 
be inadequate for determining program impact. For this reason the evaluation 
efforts funded under the proposed amendment would principally be carried out 
by the agencies within the framework of an annual evaluation plan approved by 
the Secretary. However, if in exercising his management responsibilities the 
Secretary feels it is appropriate to have such evaluations carried out by members 
of his staff or by other contractually responsible to him, he should bo encouraged 
to do so. 

IN   StTMMART 

1. Congress needs to know the impact of every health program in order to make 
decisions on national health policy and the allocation of scarce resources. 

2. The need for program evaluation is evident and should be an integral part 
of every oijerating health program. 

3. The Congress has enacted diverse authorizations for health program evalua- 
tion and has under consideration S. 1733 and H.R. 11102 authorization of across- 
the-board authoritv for evaluation in the programs authorized under the PHS 
Act. 

4. These amendments, following precedent established in other programs, 
simplifies the process and would provide the Department with an opportunity 
to systematically evaluate a major portion of its health programs. 

.5. Consideration should be given to including the evaluation provision in aH 
existing and future health program authorization. 

Mr. ROGERS. Thank   you,   Mr.   Secretary.   We   appreciate   the 
statement you have given us. 

Dr. Carter. 
Mr. CARTER. Thank you, Mr. Chairman. 
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Mr. Secretary, you have nitide an excellent statement. I have been 
im|)re^!;se(^ veiy much and certainly I, personally, su|)])ort the efforts 
of your Department to do something about air and water i)ollution 
and solid waste disposal. 

1 notice you are eni|)hasizing the removal of leatl from gasoline. 
What is the reason for this? 

STATEMENT OF HON. JOHN G. VENEMAN, UNDER SECRETARY OF 
HEW, ET AL.—Resumed 

Mr. VENEMAN. I will let Mr. Johnson elaborate. It is rather aj)- 
parent that lead is ]irobablv one of the emissions that is the f^reatest 
pollutant from the automobile engine. 

Nimiber two, it is my tniderstantliug lead has the ()roblem of really 
making ineffective some of the emission devices that may be j^laced 
on the automobiles so that they would not be effective as they should 
be. These are a coujjle of the main reasons. Of course lead is, as is 
well-known, a poison and certainly with all the automobiles we have 
on the highways now there is a great deal of this being distributed 
into the air and in the environment. 

Mr. JOHNSON. The Under Secretary has covered the broad points 
but I might point out that lead, first of all, is a health i)roblem. It is 
])erhaps very pervasive in the total environment. We have what we 
call throughout some of the country lead belts in terms of the health 
im|)lications. 

We know that a heavily air-])olluted areas that the [)eople have a 
heavier body burden of lead. We believe that as a health measure by 
itself we should take whatever stejjs we can to reduce the amount of 
lead in the environment. The automobile i)erhaps puts more there lluui 
any other current means at this j)articular time. 

Mr. C.-iRTER. If it is so bad and so pervasive and so dangerous, what 
standard have you set for the concentration of lead in the air? 

Mr. JOHNSON. We now have our advisory committee working on 
air quality criteria. We expect to come out with criteria, next year on 
lead, Mr. Carter. 

Mr. CARTER. YOU mean to apply these standards now to industrj-, 
require their automobiles to reach these standards next year? 

\Ir. JOHNSON. That is correct. Right now, we do not have the 
authority to actually establish fuel additive regulations uiuler the 
current Air Quality Act. The administration's bill would give us that 
authority. 

Mr. CARTER. Will it be difficult for industry to reduce the amount 
of lead or take the lead out and then to get the i)roper octane, to get 
90 octane gas? 

Mr. JOHNSON. On the basis of the information we now have we have 
rather good lussurances that the petroleum industrj' can in fact pro- 
duce the kiiui of gasoline that would meet our proposed standards for 
the 1975 model year. 

Because of the method of control of air ])ollution from the internal 
combustion engine that is the catalytic burner that will burn the 
effluent gases, this is damaged by the lead 'n the gasoline. 

If we are going to V^e able to effect the standards for 1975 and if this 
is one of the methods that can be used, it will be necessary then to 
remove the lead from the gasoline. 
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Mr. CARTER. Isn't really one of the basic reasons for the removal of 
lead the fact that it clogs up the muffler and the mechanisms that 
remove the other pollutants? 

Mr. JOHNSON. That is one of the reasons; yes, sir. 
Mr. CARTER. What do you know about the diseases that are 

caused by lead in the air? This has not been written up too much. I 
would like you to elaborate on that. 

Mr. JOHNSON. The literature does not specificallj' point to lead in 
air, but we do know that lead as a disease is a very debilitating type 
of disease. We know that in New York City, for mstance, there are 
some 750 lead poisoning cases a year. 

Mr. CARTER. IS this from ingestion of lead or inhalation of lead? 
Mr JOHNSON. The bod}' does not often differentate from the way 

in which we get these toxic poisons into our system. 
Mr. CARTER. DO VOU have any authenticated cases from inhalation 

of lead? 
Mr. JOHNSON. Not from inhalation ])er se. I onlj- know that there is 

widespread evidence that the amount of body burden of lead in indi- 
viduals in highly polluted air is higher than in different or better 
quality air. 

Mr. CARTER. The vast majority of cases of lead poisoniiig is from 
ingesting of leatl, though? 

Mr. JOHNSON. That is what the literature would lead you to be- 
lieve, Mr. Carter. 

Mr. CARTER. Sir? 
Mr. JOHNSON. That is what the literature would lead you to be- 

lieve, but I have actually been on epidemiological investigations in 
the New York City area in which we were unable to actually identify 
precisely how the victims actually picked up all the lead that caused 
the disease. 

Mr. CARTER. Most cases that I have seen can be traced to ingestion 
of paint and to the youngsters that take the paint off the wall and 
eat it. 

What will be your standard for nitrogen oxide? Have you developed 
a standard for that? In the air? 

Mr. JOHNSON. Did j'ou say the proposed standard for nitrous 
oxide? 

Mr. CARTER. Yes, sir. 
Mr. JOHNSON. In 1973, we would propose a standard of three 

grams per vehicle-mile. 
Mr. CARTER. Three grams? I notice there has been some writing 

to the effect that eight-tenths to two parts per million is extremely 
dangerous. I am reading an article by Joseph F. Boyle in which he 
states that cancer cells can be found in the sputum of emphysema 
patients during smoggy periods. Nitrogen oxide—that is one of the 
pollutants from automobiles, is it not? 

Mr. JOHNSON. That is a pollutant both from automobiles and 
stationary sources, Mr. Carter. In our 1975 proposed standard we 
woidd move down to nine-tenths of a gram per vehicle-mile. 

Mr. CARTER. I don't know whether you would know this or not, 
but I have brought out many, many times that our ])ollution not 
only causes chest conditions such as emphysema, bronchities, but it 
may also cause lung cancer; air pollution may cause it. Most of the 
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health authorities have concentrated on other causes. I am glad that 
the good doctor in San Francisco has brought this again to the atten- 
tion of the people. 

We are having a great deal of trouble, of course, from stationary 
power sources, as I believe you stated, and from the pollution of the 
air and from thermal pollution from nuclear devices for generation 
of electricity. 

Why can't we use more of our water development for development 
of electricity? We have a large potential in that area. WovUd we have 
any pollution if we did that? 

Mr. JOHNSON. Certainly, if it were economically convenient to 
convert water power to electrical power  

Mr. CARTER. Pardon? 
Mr. JOHNSON. If it were economically convenient to do this. 
Mr. CARTER. Our figures show that it is certainly less costly than 

using nuclear reactors. 
Mr. VENEMAN. I think that depends, Mr. Carter. Some of the 

prime sites for hj'droelcctric power have been taken up. As years 
go by, it becomes more and more costly. 

Mr. CARTER. NO; there are many sites for this and it is not as 
costly at the present time as power generated by nuclear reactors. 

Mr. VENEMAN. I can speak from experience in only one State but 
as the new hydro plants go up each one becomes increasingly more 
expensive because the good sites were used up a good many years ago. 

Mr. CARTER. I assure you that there are some which still have a 
good cost-benefit ratio that are not being used. I think we should 
think about this source because the more we continue to use coal and 
nuclear reactors the more pollution we are going to have. 

I must say this, that I am extremely fortunate, in my district we 
have coal which has less than one per cent of sulfur in it. I am thankful 
for that. 

Mr. JOHNSON. I think you might like to know, Mr. Carter, that the 
Administration through the Federal Power Commission and through 
the Office of Science and Technology is making exhaustive studies on 
how the nation will meet its posver requirements over the next 10 
years or so. They are considering the economics of all three types of 
power conversion. 

Mr. CARTER. Certainly I think we should consider more hydro- 
electric possibilities. 

Mr. VENEMAN. Dr. Carter, I might point out that Dr. Middleton 
just informed me that approximate!}- four per cent of all the power 
generated in the country is hydro electric. 

Mr. CARTER. I know that. It is relatively small. I would like to see 
more of it. One dam I know of in my area could supply electricity 
for many, many miles and it is not being taken advantage of at the 
present time. And it would not pollute the air or water, either. I am 
glad to see that the national standards are to be applied, I note you 
say, to existing or to the new installations. I don't know whether that 
is going to control everything if you just ai)ply this to new installations. 

Mr. VENEMAN. The second point, of course, is to existing if they 
are serious hazards to health. 

Mr. CARTER. Don't you think many of them that are existing now 
are hazardous to our health? I go through the country all the time 
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and I set' tlipso vast factories bi'lchiiig out pollutants of all sorts. 1 
don't think we can point to what factories may jioUutc in the future 
but we have to take care of those which are i)olluting today. 

Now. solid waste disiiosal is a great big problem. I support you in 
this. 1 feel that we may have to do more in this area. 1 have seen some 
of the pilot projects; 1 have checked on them; I have been with the 
people who are trying to carry out the directives of the legislation 
we have. It is very difficult. It is very expensive at the le%'el of appli- 
cation down to the county and multi-country level. 

I feel that we should continue our leadership and our funding in 
this area. 

Mr. VENE.MAN. Dr. Carter, I think you have pointed out the 
significant roles that we do have. One is to provide a national leadershi]) 
role in trying to get coordination and coo|)eration with the State ami 
local agencies and, secondly, to provide the technical as,sistance, the 
research and the demonstrations. Ultimately, the whole arena of 
solving the problem of solid waste dis|)osal should be one that is 
either self-fiimncing or financed on the State and local levels when 
you get down to the actual construction. 

Mr. CARTER. I shotdd hope that that woidd be true. The people 
on the local level are particularly sensitive to taxes at the i)resent 
time. Then I hear at the Federal level that there should be some help 
on ta.xes to the states, that there should be a division of ta.xes. I 
should hope that in the future we could recycle more of our Federal 
funds to these local areas because it is a great jjroblem. 

I don't know whether the States and local areas are going to be 
able to take care of this without Federal hel]). We can't be regressive. 
We have to go forward. 

Mr. VE.NE.MAN. This is consistent with what the Administration 
has attempted to do in other measures, specifically the revenue- 
sharing ])roposals and, seconilly, in providing States with more 
discretion in ex])ending their funds that they get from the Federal 
Govennnent, and, thirdly, bj' cost savings in the reform proposals 
that they have propo.sed. 

Mr. CARTER. The funds have not been very nnich so far. I believe 
in my area there has been one pilot project, two in Kentucky, one 
in the local area, a plan for control of air ])ollution and solid waste 
conducted by a very, very fine man. I think they have an e.xcellent 
program. Dr. Tucker of the University of LouisWUe has done this. 

Also, solid waste disposal studies have been done in 16 counties of 
eastern Kentucky. The Federal funds are very small and I would 
hope that this leadership, direction and participation at the Federal 
level would continue. 

You mentioned two other methods of controlling solid waste. One 
of them is by recycling and reclamation. 1 believe you referred to 
cars as being recycled. 1 don't think you meant that. Did you mean 
reclamation? What did you mean? 

Mr. VENEMAN. I think it is a matter of semantics. I will let Mr. 
Vaughan respond. 

Mr. VAUGHAN. We meant taking the cars that were discarded and 
reclaiming them as steel to make new cars. 

Mr. VENEMAN. That would be reclamation or recycling. 
Mr. CARTER. What do vou call the machines that—— 
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Mr. VAUGHAN. There are several machines Unit shred or conipuct. 
Mr. CARTER. We have seen so many oUi used cars all over the 

countryside. 
Mr. VAUGHAN. That is true. It is a great concern of ours. 
I might mention that technology is just one phase of this. One of 

the great problems is to get the cars from the jioint of abandonment 
or discard to such a machine and back to the steel industry to make 
new steel. 

Mr. CARTER. That would be a form of reclamation, would it not? 
Mr. VAUGHAN.  Yes, sir. 
Mr. CARTER. HOW much further would your idea of reclamation 

go to solid waste? What else would you reclaim? 
Mr. VAUGHAN. I think there are many items in solid waste that we 

could reclaim. One notable example, I think, is pajier. The solid 
waste composition in the ordinary garbage can would be about 50 
percent paper. If this could be eflTectiveh' reclaimed and used again 
to produce new pajier products, it could result not only in economic 
savings, savings of the cost and of processing and disposal of this 
material, but also would result in the conservation of trees. 

Mr. CARTER. What arc our sources of paper? 
Mr. VAUGHAN. The sources of paper, the kind of paper you use in 

your household  
Mr. CARTER. It is wood, is it not? 
Mr. VAUGHAN. Yes, sir. 
Mr. CARTER. What about reclaiming the scrap wood j^ou throw 

away and using it for paper, perhaps? 
Now let us get on to some other things. Y'ou talk about recycling. 

Let us develop that a little further. What are you going to recycle? 
Are you going to recycle the water? 

Mr. VAUGHAN. The water in soild wiuste? 
Mr. CARTER. It would not be in solid waste. 
Mr. VAUGHAN. The ])coplo who have the responsibility for this 

should be recycling more water in areas where this is a problem. 
Mr. CARTER. Of course, that would not be under the heading of 

solid waste. This would be done bj' distillation more than likely. 
Mr. JOHNSON. I might say we recx'cle our water now. We are only 

talking about what quality of water do we recycle. 
Mr. CARTER.  YOU are recycling water? 
Mr. JOHNSON. I say the country is recycling water on any major 

])olluted stream. The water that is discharged as one city's effluent is 
picked up as another city's domestic supply. 

Mr. CARTER. That is quite true but I don't think we should use 
our rivers for cesspools. 

Mr. JOHNSON. We agree with you. 
Mr. CARTER. Thank you. 
Mr. ROGERS. Mr. Hastings? 
Mr. HASTINGS. Thank you, Mr. Chairman. 
In relation to clean air first, I have an article in front of me by the 

Dujjont Company, on a thermal exhaust reactor to control carbon 
oxide emission. 

Are you familiar with this? 
Mr. VENEMAN. I will let Dr. Middleton respond. 
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Dr. MiDDLETON. The thermal reactor, Mr. Hastings, is a system 
that, using somewhat more fuel with extra air combusts the unburned 
gases outside of the internal combustion chamber. It lowers the emis- 
sions coming out of the tailpipe. 

Mr. HASTINGS. IS this more of a press release or actual working 
device? Apparently the Dupont Company this last week in Princeton 
released information on this device. The Vice President of Dupont 
states that it is "proven device, not just a research possibility. Our 
test units required no maintenance, gasoline mileage has not been 
significantly affected. Because the thermal reactor utilizes no chemical 
catalysts there is no need for periodic replacement of materials," 
which answers somewhat the problem of lead which relates to the 
catalytic devices. 

It states that "The thermal reactor is a short-term answer to the 
auto pollution problems." 

It also states that it can be mass-produced for installation in new 
cars this year. 

Do they make more claims here than actually they are able to prove? 
Dr. MiDDLETON. Mr. Hastings, this is a system that is available. 

It is installed on some cars, cars you drive yourself, to see that they 
work. The Dupont Company has demonstrated this as a realistic 
possibility. 

The thing that is missing is large fleet use to see what its durability 
is and to see whether lead in fuels causes significant erosion of the 
thermal reactor, itself. In that regard, it is not perhaps proven for 
hnmediate commercial adaptation but it is certainly one that we 
should investigate. 

Mr. HASTINGS. You quote from the article: 
We have installed it and tested it for more than 100,000 miles and one reason 

for our development of this reactor is that it will reduce emissions from conven- 
tional fuels including gasoline containing tetraethyl lead. No changes would be 
needed in gasoline composition or refining processes. 

Mr. ROGERS. The Chair might state that we will have Dupont 
here testifying this week, as well. I know the gentleman will want to 
go into that with them considerably. 

Mr. HASTINGS. Thank you, Mr. Chairman. 
My main concern and question is, are you thoroughly aware of 

what claims they are making? 
Dr. MiDDLETON. We are thoroughly aware of the de\4ce. I have seen 

some of the data resulting from its use. We recognize some deficiencies 
in the system. As I mentioned before in earlier testimony here, Mr. 
Hastings, we have arranged through a transfer of funds for the Na- 
tional Aeronautics and Space Administration to look into metals 
and heat resistant films so that a thermal reactor syst«m such as 
Dupont is advocating can be properly evaluated to see whether it is a 
significant answer to the pollution from motor vehicles. 

Mr. HASTINGS. In other words, at this point you are not willing to 
accept the fact that it is the complete short-range answer to the auto- 
mobile emission problem? 

Dr. MiDDLETON. I cannot tell you because I do not have sufficient 
data at hand on a number of vehicles to demonstrate that it is of 
practical use. I see no reason why it could not be but I think there is 
too great a vacancy in the information to allow a public agency to 
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make that determination at this time. I would hope that the auto- 
mobile manufacturers would use the device and make an evaluation on 
their part. 

Mr. HASTINGS. Thank you. 
Mr. Secretary, in both clean air and solid waste, are you satisfied 

that we are doing enough in the area of providing incentives for indus- 
try to make a contribution to the salvation of this jjroblem? 

Mr. VENEMAN. I think we are moving in the direction of generating 
more incentives. More can be done. I think this is really where the 
ultimate answer lies. I believe that ultimately as 1 indicated in the 
testimony, the Secretary proposes to send out letters to representatives 
of the automotive and petroleum industries for their views on what 
they are doing, what kind of resources they are utilizing, what their 
Croblems are, and ultimately trying to develop a cooperative effort 

etween them in order to get some self-control on some of the problems 
as well as giving them incentives to move ahead. 

Mr. HASTINGS. What do you feel about tax incentives to industries 
that are polluters who are required to install e.xpensive equipment in 
order to reduce that pollution factor? 

Mr. VENEMAN. Just because somebody is doing a lousy job, I 
don't think we should give them a tax exemption. I would not buy 
that route. In am just giving a personal view. 

Mr. HASTINGS. There is an economic factor involved in solving 
pollution, as I understand it. It may be extremely expensive for some 
smaller industries particularly. You are not prepared to support a fast 
write-off or tax incentive concept at this point or to recommned it? 

Mr. VENEMAN. I am not prepared to really completely respond to 
your question from a studied point of view, Mr. Hastings. All I can do 
IS react. My reaction is that the very installation of these devices, of 
course, would be a capital expense that could be written off. Whether 
or not you want to give them additional incentive or not, I am not 
convinced it is necessary. 

Mr. HASTINGS. I am sure we all share the same desire to cure as 
much of the pollution problems as we can. I don't know how we can go 
about doing it quickly, anyway. 

This is the type of thing that certainly has to be considered at least. 
Mr. VE.NEMAN. I may be in trouble already. Mr. Saperstein says 

there is already a five percent wTite-ofT |)rovision. Is that correct? 
Mr. SAPERSTEIN. The Tax Reform Act that Congress passed re- 

cently includes provisions to that effect. Of course, this involves mat- 
ters of tax policv as well as pollution control. 

While this will provide some incentive for industries we feel that 
other measures provide much greater incentive to industry to control 
pollution. For example, the regulatory measures are much more effec- 
tive than the fast write-off. But that prov^ision was included in the 
Tax Reform Act. 

Dr. MIDDLETON. Another way to approach this is to do it through 
the cost-sharing provisions in the Clean Air Act, the involvement of 
industry in the demonstration of control techniques so that there is 
more common knowledge and better understanding of systems that can 
be used for air pollution control. 

Through this cost-sharing mechanism, the private sector can be in- 
volved in the development of devices that can have proprietary uses 
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throughout the country. There are a variety of schemes such as this 
tliat Mr. Veneman was ilhistrating as providing an opportunity to 
reduce air polhition. 

Mr. HASTING.S. In rehition to thermal polhition, I read and heard a 
lot, I am not knowledgeable on this subject, about the possibility of 
extreme thermal i)ollution with the oncoming of SST's, for example. I 
have heard learned jirofessorial types indicate that with 500 SST's 
flying througliout the world it could only be a matter of years before 
we have a jiermanent cloud cover over great parts of the country. 

Is there, in the judgment of HEW, any validation to that position? 
Condensation problems, primarily. 

Dr. MiDDLETON. There is no question that the very small, finel3' 
divided jjarticulate matter that goes into the air does add to the par- 
ticulate burden in the atmosphere and it stays aloft for long, long 
])erio(ls of time. It is estimated that the lead released from motor 
vehicles contributes to about a 10-percent reduction in visibility. 
These are very small ])articles and act as condensation nuclei and con- 
tribute, perhaps, not to just a cloud cover but jjerhaps reduction in the 
amount of heat and radiation received by tlie earth. 

So, one should be very concerned about the addition of particulate 
matter, be it from aircraft or surface craft provided it is a small size, 
stays aloft in the SO jiercent of the earth's atmosphere which is 10 or 
11 kilometers above the earth's surface. 

Mr. HASTINGS. YOU say one shoidd be concerned. Is HEW pro])erly 
concerned about it? Do you have a position as to the development of 
the SST by this country? 

Mr. JOHNSON. Mr. Hastings. I might ad<l so that we don't get one- 
sided answers. There are two schools of thought on whether or not 
we are going to heat up the atmosphere so that we melt the ice c&ps 
ami have flooding of our land or whether we are going to do the re- 
verse in terms of holding o>it radiant energy, the carbon dioxide 
balance might result in the heating up of the atmosphere whereas 
the reduction of the radiant energy through inarticulate matter 
released to the atmosphere might cause reduction in radiation that 
reaches   the  earth. 

I think we are concerned with that neither of these things hapjjen 
and yes, in HEW we are concerned about that. We are watching 
carefully the kind of jnrognosis, the kind of calculations that the 
scientists make to look at the continuous bahmce between heat and 
cooling of the total earth's atmosphere. 

What we are trying to do, however, in terms of our air pollution 
effort should have a very salutary effect on either of these. 

Mr. VENEMAN. I think also it should be |)ointed out that d>irin<; 
the discussions on SST, of course, the Department of Health. Educa- 
tion and Welfare was involved from the standpoint of the impact 
it may or may not have upon the enviroimient, both noise abatement, 
air ]iollution and other factors. The Administration is committed 
and the President has stated it would not fly until the environmental 
problems were solved. 

Mr. HASTINGS. In relation to solid waste, it seems that for the 
past 20 years we have been doing a great deal of study on the jiractical 
|)rol)lem of how do we get rid of automobile hulks. I realize, of course, 
Mr. SecretaiT, yi')u have only been involved for a year and a qinirter, 
so I don't lay all the blame certaiidy at your feet for not correcting 
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it over night. But is there any indication that we are reacliing the 
point in time when ratiier than just studying the matter that we can 
actually put something into effect program-wise so that we can 
really take care of the jjroblem? 

Mr. VENEMAN. I think a lot has been done. I will again let Mr. 
Vaughan sjieak to it. I would i)oint out that my interest atul involve- 
ment in getting rid of solid waste goes beyond the year and a half 
that I have been with Health, Education, and Welfare, having written 
bills on this subject a,s a member of the California Legislature and 
trying to solve some of the local problems. 

Mr. HASTINGS. That i.s what concerns mc. I have been doing the 
same thing in New York for many yeai-s, too. Wo still have not gotten 
to the point that I have seen a concret(^ c.xamijle where luitionwide 
we are m a position to implement some i)rogram to solve the |)roblem. 

I wontler if we can expect in our future to g(^t to such a point in 
time where we can really come uj) with something under our leadership 
as we talk about and as you did with Dr. Carter, where we can solve 
this problem. 

Mr. VAUGHAN. First, the technology tliat some of oiu- research and 
demonstrations have developed, these are being implemented today. 
I can give you a few examples if you like. 

In Seattle, Wash., they are using a new sanitary land fill device 
that extends the life twofold. In snudl conununities incinerators 
have been considered impractical. Now, an inciiU'rator is working 
effectively in Shipijensburg, Pa., a comnumity of 17,000 i)ersons. In 
the rural areas of the southeast where they could not even afford to 
collect it, now good maiuigement systems are being implemented. 
However, the technology goes just so far. 

While we have been fairly successful in this, we don't see complete 
solving of the ])roblem just by developing nmv technology to collect 
anil dispose of it. That is why we are so concerned about reclamation 
and recycling and finding other methods to reiluce the amount of 
waste that we have to handle. 

I think part of the jjroblem is that the wastes are increasing so 
fast that the technology we develop just won't handle it. We have to 
attack it from another angle. In fact, our own studies of how fast 
wastes are increasing brought this vividly to our attention when we 
con.sider the waste we now have to handle will be doubled in a i)eriod 
of 10 to 12 years. I think this points out this fact. Our biggest problem 
is not the lack of the technology, to be able to burn waste or bury 
it a little better or even to i)erhaps reclaim it, but it is how do you 
motivate the country to do a better job? What method should you 
use to stimulate action? 

Mr. HASTINGS. AS the Secretary mentioned, to provide the necessary' 
amount of money that it takes to do this, 1 su))])ose. 

Mr. JOHNSON. Mr. Hastings, could I interru])t a second? That last 
point triggered a thought. 

You know, it is not just providing new money to take care of the 
])roblem that exists. There is four ami a half million dollars now going 
into a very inefficient, ineffective opcraticui. Any large nu»jor industry 
ojierating their plant the way we ojierate our national solirl waste 
collection and disposal efforts would have been bankrupted nuiny, 
many years ago. 
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We need to improve even this to take care of today's problems 
while we are looking further into the future to find new ways of reduc- 
ing the amount of solid waste as well as better ways of taking care of it. 

Mr. HASTINGS. Thank you. 
I have no more questions, Mr. Chairman. 
Mr. ROGERS. Mr. Secretary, what are the funds that you are asking 

the administration for in this bill? If you would, break it down as to 
air pollution and as to solid waste. 

Mr. VENEMAN. The congressional request, Mr. Chairman, for 1971 
on solid waste was for $15,336,000 as opposed to $14,872,000 for the 
fiscal year 1970. In the area of air pollution control, it would be— 
well, it is $106.4 million for fiscal 1971 as opposed to $93 million for 
the fiscal vear 1970. 

Mr. ROGERS. What do you project for 1972 and 1973? 
Mr. VENEMAN. I don't have those figures. I will let Mr. Johnson 

give them. 
Mr. JOHNSON. The last time I was here, Mr. Chairman, you asked 

for those figures. We promisetl to submit them for the record. We are 
in the process of doing that. 

Mr. ROGERS. YOU don't have them yet? 
Mr. JOHNSON. I don't have them at this time. 
Mr. ROGERS. We are going to need those figures if this committee 

is going to write a bill. 
Mr. JOHNSON. That is correct. 
Mr. ROGERS. I have already asked for them once. I was hopeful 

we couid get them today. 
Mr. JoHNSo.v. We will get them. 
Mr. VENE.MAN. We will have them within  
Mr. JOHNSON. We will have them in time for your consideration 

and use as you hold these hearings. 
Mr. ROGERS. I hope so because we hope to wind this up this week 
Now, let me ask j'ou this, Mr. Secretary: What have been the 

budget requests since 1967 and the expenditures since 1967 for air 
pollution? 

Mr. VENEMAN. For air pollution? 
Mr. ROGERS. Yes. 
Mr. VENEMAN. In 1968, total obligations were $61,667,000. 
In 1969, it was $80,174,000. 
In 1970, it is estimated to be $102,662,000. 
Mr. ROGERS. What were the requests? 
Mr. VENEMAN. We will have to supply that apparently because 

what they have is just the amount obUgated. We will su|)ply the 
builgct request. 

(Ihe following table was received for the record:) 

AIR POLLUTION CONTROL 

Budget 
estimate 

Fiscal year to Congress      Appropriation Obligations 

1967   --  J39.4gl,000 $40,061,000 »35,814,0OO 
1968 - -  70,271,000 64,185.000 61,667.000 
1969  106,733,000 88,733,000 80,174,000 
1970. -  95,800,000 108,800,000 1102,662,000 

> Estimated. 
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Mr. ROGERS. For solid waste now. 
Mr. VENEMAN. For solid waste, I have a longer period for that one. 
In 1966—that is not expenditure, either. 
Mr. VAUGHAN. I have them here. 
Mr. VENEMAN. All right. Why don't yon submit them? 
Mr. ROGERS. If you have the budget request and the e.\[)enditure. 
Mr. VAUGHAN. The budget request in 1966 was $6,500,000. Ai)pro- 

priated, $4,400,000; and expended, $4,300,000. 
In 1967, the three figures were $12,400,000 requested; $12,400,000 

appropriated; and $12,300,000 expended. 
In fiscal year 1968, the three corresponding figures were $15,600,000 

requested; $15,600,000 appropriated; and $13,400,000 expended. 
In fiscal year 1969, the figure was $17,500,000 requested; $16,900,000 

appropriated; $15,200,000 expended. 
Mr. ROGERS. And 1970? 
Mr. VAUGHAN. Fiscal year 1970, which we are now in, the amount 

requested was $14,872,000, and appropriated. 
We are in the midst of fiscal 1970 so far as expenditures. 
Mr. VENEMAN. Mr. Chairman, we just submitted a progress report 

on the control and prevention of air pollution, the third report of the 
Secretary to the Congress, in January 1970, which contains on page 
18 the authorization, the President's budget, and appropriation for 
the National Air Pollution Control Administration. 

We can submit that for the record. 
Mr. ROGERS. Covdd you read those to me, say, beginning in 1968, 

the two figures? 
Mr. VENEMAN. In 1968, the authorization, $109.9 million. The 

budget request was $70.3 million. The appropriation was $64.2 million, 
but it does not give the expenditure. 

Mr. ROGERS. DO you have the expenditure figure? 
Mr. JOHNSON. We will have to submit that, Mr. Chairman. (See 

table on p. 302.) 
Mr. ROGERS. Dr. Middleton, could you expend that money in 

1968? 
Mr. VENEMAN. Out of the $64.2 million that was appropriated, 

$61,667,000 was obligated. 
In 1969, the authorization was $185 million. The President's budget 

was $106.7 million. The appropriation was $88.7 miUion; and the 
obligations were $80.2 million. 

In 1970, the authorization was $179.3 million. The budget request 
was $95.8 million as originally submitted to the Congress. Based on 
the original request, the estimate for obligations would be $93,132,000. 

Mr. ROGERS. $93 miUion is what you expended? 
Mr. VENEMAN. Yes. 
Mr. ROGERS. You had appropriated $108 million? 
Mr. VENEMAN. We had a request in the budget for $95.8 million 

in 1970. 
Mr. ROGERS. The Congress appropriated $108 million, I believe. 
Mr. VENEMAN. That is correct; $108 million. 
Mr. JOHNSON. We have revised that estimated obligation figure for 

1970 based on the $108 million api)propriation. The revised figure is 
$102,662,000. 
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Mr. ROGERS. Because the pattern here docs not show any undue 
eni])hasi.s placed on the i)rogram, I would say. In fact, it seems to be 
rocking along at about the same rate without any undue emphasis. 
In fact, vour request on solid wastes in 1970 was $14.8 million; for 
1971, it is $15.3 million. That is $500,000 more. I don't know if that 
|)uts much of a i)residential impact or great priority. Would you? 

Mr. VKXEMAN. Mr. Chairnuui, tliis is a kind of standard argument 
that I find myself having with practically ev^ery committee I ajipear 
before. That is the question of whether or not the question of pri- 
orities is determined on the total amount of the funds appropriated. 

Mr. ROGERS. I agree that is not the only indication. What about 
personnel? 

Dr. Middleton, have you increased personnel working on air pol- 
lution or decreased them? 

Dr. MiDDLETo.N". Due to the Revenue and E.xpenditures Control 
Act, we have had more or less stable or decreasing i)ersonnel in air 
(jollution. 

Mr. ROGERS. Do you have any increased requests for increased 
pei-sonnel? 

Dr. MIDDLETON. We have indicated the kinds of manpower re- 
quirements we woidd need; yes. 

Mr. ROGERS. Which are increased? 
Dr. MIDDLETON. We have not received an increase at this time 

but we do antici]nite an increase which will allow us to give more 
manpower to the states effective next year. 

Mr. ROGERS. That goes to the states but not in your own opera- 
tion; is that correct? 

Dr. MIDDLETON. That is correct. 
Mr. ROGERS. You don't need an}^ more? You are doing all that 

you can? 
Dr. MIDDLETON. Mr. Chairman, we are doing the best we can with 

the manpower we have. 
Mr. ROGERS. So we have had a decrease in the personnel handling 

air |)oIlution ])roblems, in effect? 
Dr. MIDDLETON. We have had an increase in the manpower avail- 

able to us and an increasing burden of work and we are trying to 
sharpen uji the tasks that we are ajiplying our ])riorities to. 

Mr. VENEM.\N. We have had a clepartment-wide decrea.se in per- 
sonnel, Mr. Chairman, because of the Revenue and E.vpenditures 
Control Act. We are jjrobably 5,000 employees below last year. 

Mr. ROGERS. Are there any requests for additional? 
Mr. VE.N'EMAN. We all have requests. I can't think of an agency 

yet that has no request. We have some specific areas where we have 
recpiests for additional |)ersouiiel tluit I am sure will go through. 

Mr. ROGERS. I would like to know the specifics here in these 
areas because I think these i)rograms should have priority and the 
President has so indicated. 

Mr. JOHNSON. Mr. Chairman, the National Air Pollution Control 
Administration did get priority even in light of the Revenue and 
Expenditure Controls Act. In terms of i)ositions as we look at them 
for 1968, 1969 and 1970, while tliere is a slight reduction, that re- 
duction is not nearly as great as it had been in other environmental 
programs within the Dei)artment. 
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Mr. ROGERS. YOU might submit those figures to show the com- 
piirison for tlie committee. 

Mr. VENEM.^N. We have that. 
Mr. JOHNSON. For instance, in 1968, we liad authorized positions 

of 1,070 in air pollution; in 1969, 1,065; in 1970, 1,055. We have kept 
at tlie expense of other jjrograms the jiosition level in air pollution 
fairly stable. 

\ir. ROGERS. What about solid waste? 
Mr. V.\UGHAN. Our personnel figures have remained relativel}' 

stable in the last two years, abotit 206. 
Mr. RoGEKS. What did you have before the last two years? 
Mr. VAUGHAN. Less than this. It was considerably under this. 
Mr. ROGERS. Do you need more personnel? 
Mr. VAUGHAN. We liail fewer ])ersonnel before the last two years 

than we have now. For the last two years, it lias stayed the same. 
Mr. ROGERS. DO J'OU need more personnel or not? 
Mr. VAUGHAN. We are doing the best we can with tlie resources 

we have. We can always use more. 
Mr. ROGERS. Let me ask a few questions about current law. 
How many air quality regions have been set? 
Mr. VENEMAN. Mr. Johnson indicates there are 29 that have ac- 

tually been established. 
Mr. ROGERS. Now, this law was passed when? 
Mr. VENEMAN. I am told it was November 1967. 
Mr. ROGERS. It was a directive of the Congress that these air 

quality regions be set up within 18 months. Now, why is it that we 
have not been able to set u|) air cpiality regions? 

Dr. MiDDLETON. The Clean Air Act called for the desigiuition of 
the atmosj>heric areas forthwith and al one time within a year. 
That was done. It says to proceed with the desigiiation of the air 
quality control regions as rapidly as possible, achieving as much as 
you can in the next 18 months. 

Mr. ROGERS. We realize they may change, too. You may want to 
change regions but the intent was that we should set the basic regions 
within 18 months. Now, this has not beon done. Now, is it lack of 
personnel? Is it lack of scientific knowledge? Is it lack of money? What 
is the reason? 

Dr. MiDDLETON. The reasons for the rate of designation of air quality 
control regions are wrapped up in several things. 

One is that the rate in the first several months was lower than ui the 
last. I think you can see that we did in tlie first year only 18 but in the 
second year we will do more than 30. So that the learning process has 
taken place. 

We have also been able to acquire now the kind of information that 
we require. 

What are the industrial urban complexes, what is the meteorology 
in that area, the demograi)hic data and other things, so that we can 
prepare reports for public consultations. 

Mr. ROGERS. Does this not hold up local activity and any organized 
effort until you start setting regions and then set criteria? 

Dr. MiDDLETON. No; it does not hold uj) the local activity, fn fact, 
the consultations we have ha<l with State and local governments and 
presentation of their reports for their consideration and reaction ha\(> 
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been sought as a way for them to better understand how they can 
cope with ab pollution control on a regional basis. 

Mr. ROGERS. The feedback I get is that in effect it has held up the 
movement forward to doing something about air pollution because they 
are waiting for the Federal Government to set the regioTis and set the 
air quality criteria. 

Dr. MiDDLETON. May we stay with the region a moment, Mr. 
Rogers? 

The air quality control regions that will be designated by the end 
of the summer, 57 of them, will mean that each of the States and each 
of the Governors in those States will have an opportunity to under- 
stand the system, do their particular thing with regard to the develoj)- 
ment of the implementation plans, adopt the standards required, so 
that the next series of air quality control regions can be set in an even 
more rapid and expeditious way. 

The amendment before you will ask the States to designate the en- 
tire rest of their area into various air quality control regions for the 
air quality standards to be announced by the Secretary. So that the 
whole step forward now is a more rapid implementation. In fact, the 
President in his Message on February 10 indicated he was asking 
the Secretary of Health, Education and Welfare to designate rapidly 
the next interstate air quality control regions, which we expect to do. 

Mr. ROGERS. We asked you to do it in 18 months but still it has 
not been done. With the problems mounting PS rapidly as they are, we 
want to try to get something done. 

It does not do us much good to put in time element as the intention 
of Congress unless we get it done. 

Mr. VENEMAN. Mr. Chairman, it seems to me that the amendments 
that we are proposing to the Clean Air Act would expedite the develop- 
ment and establishment of these regions where they would have to file 
their intentions within 90 days and then file their actual implementa- 
tion plan within 6 months. So, 9 months after enactment, we would 
have  

Mr. ROGERS. I hope this will be helpful and I think it should be. 
Also, it seems to me you are beginning to approach it differently and 
not relying so much on your air regions but you are going to set a 
national standard which will be more helpful in moving  

Mr. VENEMAN. I think it should eliminate one step if I see the 
process properly. 

Mr. ROGERS. We may even want to shorten it from that to get 
something going. 

Let me ask you this: How many abatement suits have you brought 
to stop air pollution? 

Mr. VENEMAN. On a Federal level? 
Mr. ROGERS. Yes, or initiated by the State. 
Mr. VENEMAN. There have been several State actions. 
Dr. Middleton indicates that we have had 10. 
Mr. ROGERS. You mean th(>re are only 10 situations of a matter 

that would involve the Federal Government with abatement in the 
country? 

Dr. MIDDLETON. There are 10 areas in which there was a request on 
the part of Governors or localities for action or on the part of the Sec- 
retary. These include events in which the Secretary on his own initia- 
tive took abatement conferences. 
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In keeping with the thrust of the Clean Air Act in 1967 it was the 
Department's desire that we give the initiative to the States as much 
as possible so that thej could control air pollution themselves. Part of 
the Clean Air Act stipulates it is the primary responsibility of the 
States to control air pollution. We are trying to develop the criteria 
and designate the regions so the States could do it themselves. 

Mr. ROGERS. What about where there is imminent danger? 
Mr. VENEMAN. Section 108(k) has not been enacted. There is no 

reasson to do this. 
Mr. ROGERS. It has been enacted. You mean it has not been used. 
Mr. VENEMAN. I beg your pardon. I misused the word. I am 

sorry. 
Mr. ROGERS. I understand your suit over there on the chicken 

rendering plant—-where was that—^in Maryland? 
Mr. VENEMAN. Selbyville, Md.; yes, sir. 
Mr. ROGERS. That has been going on how long now? 
Mr. VENEMAN. It was first instituted in 1965. It is before the 

court in the circuit court of appeals at the present time. 
Mr. ROGERS. I understand you have probably spent enough on it 

to buy the plant. Is that true? 
Mr. VENEMAN. I don't know what we would do with a chicken 

rendering plant. 
Mr. ROGERS. We would probably close it down. That would be the 

effort, I would hope. It is still operating, I understand. 
Now, what standards have you set, air quality standards or emission 

standards? 
Dr. MiDDLETON. The Federal Government, of course, has announced 

its emission standards for motor vehicles effective for 1973 and 1975. 
Of course, there are standards in effect at the present time for motor 
vehicles for hydrocarbons and carbon moncxide. 

In 1973, we wiU add nitrogen oxides and in 1975 we will add a 
further pollutant, particulate matter. 

So far as other standards are concerne<l, you will recognize it is 
the States that adopt standards based on the criteria published. The 
Department of Health, Education, and Welfare has published criteria 
for sulfur o.xides and particulate matter and the criteria documents 
for carbon mono.xide, hydrocarbons and photochemical o.xidants 
began being mailed last Friday and there will be an announcement 
in the Federal Register on Thursday on the part of the Secretary 
saving the criteria for these materials are released and the States 
will be expected to establish standards for them. 

Mr. ROGERS. Do you have any for asbestos? 
Dr. MiDDLETON. The criteria proposed in the next series will be 

for polynuclear hydrocarbons, lead, fluorides. 
Mr. ROGERS. DO you have criteria for lead? 
Dr. MiDDLETON. Yes. We are proposing to publish criteria which 

will then allow the States to adopt the standards are lead. 
Mr. ROGERS. If we pass this law, you could go right ahead and 

do it and not have to wait for the States? 
Dr. MiDDLETON. That is right. If the law were to be enacted this 

summer, we would by the first of next year be in a position to publish 
national air quality standards for about nine pollutants. 

Mr. ROGERS. What has happened with your criteria for sulfur? 
Has it been applied? Has it done any good, or what? 
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Dr. MiDDLETON. The criteria for sulfur oxides and particulate 
nuitter are tlie subject of much activity on the part of the States 
in the air quaHty control regions that have been designated. 

Mr. ROGERS. In the what, the air quality regions that have been 
designated? 

Dr. MiDDLETox. Yes. 
Mr. ROGERS. But thei-e are only 27. 
Dr. MiDDLETON. There are 29, and there will be 57 by the end of this 

summer. In other areas, we send to the Governors of the States in 
which there have not been any air ([uality control regions designated 
the same material so that they ma.y be i)rei)arpd and equipjied to move 
expeditiously when the regions are ilesignated within his States. 

But the sulfur oxides criteria and the particular matter criteria have 
been the subject matter of discussions in the vStates in which air 
quality regions have been designated and have been of real assistance 
in the public iiearings in defining what the public wants in the way of 
protection from these jiollutants. 

The Secretary, as you know, has a])|)roved the standards for the 
States of New Jersey, Delaware and Pennsylvania, that relate to the 
Philadelphia metro])olitan area. In those regions the values stated in 
the air quality ciiteria document were ased by the States in develoi)ing 
standards protective of the health and welfare for those two ])ollutants. 

Mr. ROGERS. Actually, the one has really used it; is that what you 
are telling me? 

Dr. MiDDLETON. I am saying that there has been one, that the 
standards for the Philadelphia metroj)olitan region, Mr. Chairman, 
have been approved by the Secretary. 

Mr. ROGERS. Have any enforcement actions come about? 
Dr. MiDDLETON. The next step >vould be development, on the part 

of the States again, of the implementation jilan to assure that the 
standards adoi)ted are attained. Failing to attain those after the Secre- 
tary has approved the implementation plan, then there is the opj)or- 
tunity to refer to the Goverinnent for action. 

Mr. ROGERS. I agree with Mr. Veneman that this is so ponderous 
we will never get anything tjone unless we have a change. I know j'ou 
are recommending some change. I question whether it is even short 
enough to really begin to get on top of this ])roblem. 

Mr. VENE.MAN. I think it is a first step in a long walk. You have to 
have the national staiuhmls. 

Mr. ROGERS. It is a start. I think it is a beginning. 
Let me ask you this, Dr. Middleton: We have what, 30 million cai"s 

that liave been produced since our law went into eflect in 1967, or 
about 10 million a year. 

Mr. MiDDLETON. About. 
Mr. ROGERS. YOU have tested how many on your automotive 

omissions? 
Dr. MiDDLETON. We test the prototypes submitted by the motor 

vehicle manufacturers in numbers in a proportion to their sales in 
order to offer them a certificate of com))liance. This is a relatively 
small population of vehicles but it rcjircsents about 1,200 prototype 
vehicles. 

Mr. ROGERS. Twelve hundred out of 30 million? They submit a 
prototype vehicle to you? 
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Dr. MiDDLETON. Twelve hundred each vear, which would mean 
about 4,000 for the 30 million. 

(The following information was received for the record:) 

TESTS OP PHOTOTYPE VEHICLES 

In the. three years since national .standards for n<nv motor vehicles first went 
into effect, approximately 7,000 test-s of prototy|)e vehicles have been conducted. 
Approximately 1,000 of these tests have been made by the National Air Pollution 
Control Administration. The rest have been made by motor vehicle manufacturers 
in compliance with regulations (45 CFR Part 8.5) promulgated liy the Department 
of Health, Education, and Welfare. 

Mr. ROGERS. DO you think this is a sufficient number or adequate 
number? 

Dr. MiDDLETON. Based on the surveillance data we have made and 
rei)orted to this committee before, we show that in owner hands the 
vehicles do not |)erform as did the prototypes. 

The question is not so much, perha|)s, is it etiough of a po|ndation 
but is the car produced representative uf the prototype tested. There 
may be a mi.xture of both. Testing more motor vehicles for compliance 
purposes may not have given us any better vehicles for the public to 
use. We have to be more certain. 

Mr. RoGEKs. How can we do that? 
Dr. MiDDLETO.\. W(! ])ropose to have assembly line testing to be 

sure that the vehicle ])roduced does match the prototype tluit was 
certified. 

Mr. ROGERS. YOU would be able to go ahead and pick one off the 
assembly line and test it? 

Dr. MiDDLETON. Yes. 
Mr. ROGERS. At any time? 
Dr. MiDDLETON. We would ask that we be able to test any vehicle 

at any time from the a.ssembly line to be sure it was in coin|)liance. In 
the event it was not, we would withdraw the certificate of conformity. 

Mr. ROGERS. Do you now withdraw certificates? 
Dr. MiDDLETON. No. 
Mr. ROGERS. YOU do not now withdraw certificates at all? 
Dr. MiDDLETON. We have no basis for withilrawing certificates 

because they are based on |)r()totype tests and, based on their passing, 
the certificate is awarded. 

Mr. ROGERS. Have you ever had failure of a prototj'pe? 
Mr. MiDDLETON. We have never had a failure in the vehicle finally 

passing the test. 
Mr. ROGERS. IS that unusual? 
Dr. MiDDLETON. In view of the fact that the cars in the hands of 

the public don't meet the standards, it would seem unusual. 
Mr. ROGERS. HOW much did you tell me that the cars in the hands 

of the jjublic do not meet standards? What was the percentage? 
Dr. MiDDLETON. It varies from 15 to 2.5 i)ercent. 
Mr. ROGERS. IS that low? 
Dr. MiDDLETON. Very often 75 to 80 percent of the cars faileil to 

meet and they missed the target by 15 to 25 percent being above the 
standarils. It is a high percentage of cars that fail. 

Mr. ROGERS. That is a greatly diflerent figure than this conunittee 
was letl to believe. I asked that. 1 said I heard it was somewhere around 
60 to 70 to 80 i)ercent. As I recall, you told me that, oh, no, it is about 
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15 to 25 percent. Are you meaning it is 15 to 25 percent off what the 
standard should be, that the public should be expected to receive; is 
that it? 

Dr. MiDDLETON. I think if you look at the data that were sub- 
mitted for the record you will see that it was our intention to make 
clear the differentiation. We pointed out, in fact the data show the 
l)ercent of vehicles that comply with all standards or either one and 
we do it by the data given you for the four motor vehicle companies 
and in this case we can show big differences in compliance in General 
Motors, Ford, and Chrysler with American Motors generally being in 
better compliance. But the compliance figures range from about 80 
percent failmg to as little as 15 to 20 percent failing. 

Mr. ROGERS. Eighty percent failing the standards? 
Dr. MiDDLETON. Eighty percent of the cars tested in public hands 

failed to be in compliance with the standards for which the prototypes 
met the standards and were issued a certificate of compliance. In the 
owners' hands, the produced vehicle does not comply the same as the 
prototype vehicle did, and a very significant number of them, the 
data for the record have already been supplied, high percentages. 

Mr. ROGERS. I will say that is a high percentage if it goes up to 80 
percent. 

What are the American people paying for these devices on the 
automobiles that are supposed to meet the standards up to 80 percent 
or not, would you estimate? Could you give us a figure? 

Dr. MiDDLETON. It is very difficult to give you solid figures. 
Mr. ROGERS. I realize they will vary with the automobile manu- 

facturers. What would be the lowest to the highest? 
Dr. MiDDLETON. We would estimate that the average cost should 

not be more than about the $50 figure. 
(The following information was received for the record:) 

TYPES OF TECHNIQUES USED TO COMPLY WITH STAND.A.RD8 

Two principal techniques have been employed by motor vehicle manufacturers 
for the purpose of complying with the national standards applicable to exhaust 
cmLssions from new passenger cars and light trucks. One is an air-injection 
emi.ssion control system; it is estimated that such a system costs consumers about 
$4.T per vehicle. The other is an engine modification system; it is estimated that 
this approach costs consumers about $20 per vehicle. In addition, every vehicle 
has a crankcase emission control system; estimated cost of consumers is about $12 
per vehicle. Since engine modification, rather than air-injection, is the technique 
employed for the great majority of passenger cars and light trucks, average cost 
to consumers (for exhaust and crankcase emission control) is likely to be closer 
to $3.5 than $50. 

Mr. ROGERS. A $50 figure? That is 10 million cars a year. That is a 
half billion dollars there. So, for three years that is a billion and a 
half dollars or more. 

Mr. VENEMAN. Eighty percent of that, would it not be? 
Mr. ROGERS. They have expended a billion and a half dollars 

and 80 percent of them don't meet it. That is incredible. Yet, certifi- 
cates are given? 

Dr. MiDDLETON. Certificates are given based on the fact that the 
prototyjje passed. The fact of the way the car is maintained, the 
way tte person drives it, perhaps the nature of the fuels, the com- 
position of the fuel, whether they have adequate or inadequate 
detergents, a variety of factors such as this do allow the car to fail 
to meet the test in the owner's hands. 
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Mr. ROGERS. What about your mythology in testing? Tell me 
about that. How does that work? You take four automobiles from 
from one manufacturer? How do you do it? Are they averaged? 

Dr. MiDDLETON. There is no mythology here. The procedm"es 
we apply are published in the Federal Register and the procedures 
are clearly understood. 

Mr. ROGERS. I saw some figures on some of these steps where they 
all come out to be exactly the same even though they have different 
systems, for instance, where you get a six-cylinder or an eight-cylinder 
engine and you get different devices with them. They all come out 
to be the same for that automobile manufacturer. Wny is that? 

Dr. MiDDLETON. We take a  
Mr. ROGERS. The emissions are all the same; would that be true? 
Dr. MiDDLETON. The emissions are different and we publish as a 

matter of public record what emissions are of these tests. They do 
vary some. Some are cleaner unit. All those that are issued a certifi- 
cate do in fact pass the emission tests that are published. 

Mr. ROGERS. From what I have seen, and I \vill go into that, I will 
get the figures, I saw some that varied greatly and yet they all come 
out to meet the same figure which is very unusual, it seems to me. 

Dr. MiDDLETON. The variability may be due to the particular cars 
and the carburetor and the transmission system. But for all those cars 
tested, they are issued certificates of compliance only when they meet 
the requirement, the standards published, together with a durability 
factor which is added to assure that these devices are lasting for the 
lifetime of the vehicle. 

So that they may have a higher number in one case than in another 
and the durability factor would show that they would stay in com- 
pliance for the lifetime of the car. So they could be different numbers. 
But the final product of actual testing, 4,000, 50,000 mUes, the dura- 
bility factor injected, will mean in any event that the number, in 
order to attain a certificate of compliance, must meet all the standard 
numbers or lower and there are vehicles that meet the lower standards. 

Mr. ROGERS. Do you test all the possible combinations of the 
engine, the curburetor and transmission? 

Dr. MiDDLETON. We make a point of testing the carburetor, engine 
size, transmission combinations for the significant sales proportion. 

Mr. ROGERS. SO you do not test all the cars? 
Dr. MiDDLETON. We do not test all the cars. 
Mr. ROGERS. HOW many do you test from each manufacturer? 
Dr. MiDDLETON. As I told you earlier during the year we tested 

1200. 
Mr. ROGERS. I mean per manufacturer, how do you divide it up? 
Dr. MiDDLETON. Depending on the per cent of sales. 
Mr. VENEMAN. I really think that this dialogue indicates the real 

need for the provision of the Act that gives the Secretary the authority 
to authorize a test of these vehicles which \vill be found on pages 2, 3 
and 4 of the bill which I think really corrects some of the things that 
have occurred. I think we have the cart ahead of the horse here, to a 
great extent. 

We said we need an emission device and we didn't have a good one 
and we really did not have good testing procedures. 

43-933 O—70—pt. X 21 
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Now, Dr. Middleton may not subscribe to that. But I do think you 
have to have the authprization, as stated in the bill, where you find 
engines or vehicles that do not conform with the regulations, that the 
certificate of conformity may be revoked. 

Mr. ROGERS. I would agree with you. I think this is necessary to 
have. 

Mr. VENEMAN. These are the types of things we are trjdng to correct 
with this legislation. 

Mr. ROGERS. You can set forth the regulations testing, you have 
authority under the present law. It does not seem that this is being 
done too well. 

Mr. VENEMAN. The test would be conducted directly by the Sec- 
retary or in accordance with conditions specified by the Secretary. 
Then he would also be given the authority to enter a factory for the 
{(urpose of conducting tests to determine whether or not they were in 
act testing in accordance with the regulations that were established. 

Mr. ROGERS. Presently, the automobile companies just give you 
these cars? They select the ones they want you to test? 

Dr. MIDDLETON. We tell them what kind of cars, what models, 
combinations we want, and they supply us with vehicles, and the 
data they have obtained in their test oi these vehicles, we corroborate 
or not. 

Mr. ROGERS. What is your present budget, your expenditures in 
your research as to the breakdown of what you do in research? Can 
you give us that? Before when we went into this about 3.4 percent of 
the budget was concerning automobile problems and emissions which 
was 60 percent of the problem. 

Has that changed? 
Dr. MIDDLETON. In fiscal 1969, Mr. Chairman? 
In fiscal 1969, in the conventional vehicle area, we spent $2.8 

million and in the non-conventional, $650,000. 
In fiscal 1970, the conventional vehicle will be 3.0. The un- 

conventional in 1970 will be $950,000. 
Mr. ROGERS. What is your total research budget? 
Dr. MIDDLETON. Our total research, development and demonstra- 

tion budget for 1970 is $49.8 million. 
Mr. ROGERS. What was it for 1969? 
Dr. MIDDLETON. For 1969, it was $41 million. 
Mr. ROGERS. Out of $49 million, you are spending $3.1 million, 

approximately, on automobile emission. 
Mr. JOHNSON. Approximately $4.0 million. 
Mr. ROGERS. What is the emission problem for air pollution? 

Does that constitute between 50 and 60 percent of the problem? 
Dr. MIDDLETON. Transportation accounts for about 55 percent of 

the pollution. 
Mr. ROGERS. What about Los Angeles, New York and some of the 

other areas? 
Dr. MIDDLETON. In Los Angeles where they have done a com- 

mendable job controlling stationary sources oi pollution, the auto- 
mobile is more important, 65 to 70 percent. 

Mr. ROGERS. Tnat would be what in New York, do you think? 
Of course, the sulfur problem up there is one of their big problems. 
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Dr. MiDDLETON. They have a considerable pollution problem in 
New York. I am not sure it would be much different than 50 or 60 
percent. 

Mr. ROGERS. Nationwide, about 55 percent, you say? 
Dr. MiDDLETON. That comes from transportation sources; that 

is right. 
Mr. ROGERS. We are spending three million dollars on research 

on that out of $94 million; is that correct? 
Dr. MiDDLETON. Do you recognize in the budget figures given to 

you earlier, perhaps, that in 1971 we are expecting to spend $12.9 
million in the vehicle field, in a year in which the total research budget 
would be $63.2 million. So that there is a proportional increase in 
the research proposed for next year in addition to a change already 
made for this year. 

Mr. VBNEMAN. Mr. Chairman, I believe it might be helpful also 
to look a little farther down the road because the National Air Pol- 
lution Control Administration has developed a six-year plan for 
motor vehicle research and development as it relates to air pollution. 
The expenditure during this penod would be $89.1 million, they 
contemplate, of which at least $7.8 million would be funded by 
agencies other than NAPCA. That would include the Departments 
of Transportation, Defense, Interior, General Services, NASA and 
the Atomic Energy Commission. 

This will be divided up into three primary components. About 
$25.5 million for conventional motor vehicles R&D aimed at provid- 
ing new techniques for controlling the emissions of hydrocarbons and 
so forth. About $45.4 million would be utilized to develop unconven- 
tional motor vehicles, low emission alternatives to the internal com- 
bustion engine, and about $18.2 million would be supporting research 
which would encompass research in areas that have a bearing on 
motor vehicle pollution such as atmospheric chemistry, development 
of needed instrumentation, sampling techniques, and so forth. 

I can submit these two pages. 
Mr. ROGERS. That will be helpful. 
(The document referred to follows:) 

MoTOB VEHICLE RESEARCH AND DEVELOPMENT PLAN* OF THE NATIONAL AIR 
POLLUTION CONTROL ADMINISTRATION 

The National Air Pollution Control Administration (NAPCA) has developed a 
six-year plan (Fiscal 1970-1975) for Federal research and development relating to 
the prevention and control of motor vehicle pollution. Included in the plan are the 
current and projected future motor vehicle research and development activities of 
NAPA and several other Federal agencies, including the Departments of Trans- 
portation, Defense, and the Interior, the General Services Administration, the 
National Aeronautics and Space Administration, and the Atomic Energy 
Commission. 

Totally, Federal expenditures of $89.1 million are contemplated; of this sum, at 
least $7.8 million would be in funding by agencies other than NAPCA. 

Expenditures by agencies other than NAPCA actually may be greater than 
$7.8 million, since the plan, in its current form, reflects the Department of Trans- 
portation's projected activities only through Fiscal 1970; information on future 
activities ha!s not been made available to NAPCA. 

• This is a plan developed by NAPCA which Is being reviewed by H.K.W. and by the Council on En- 
Tlronmental Quality. This long range proposal has not besn reviewed by the Bureau o( Budget. 



314 

There are three major elements to the plan: Research and development relating 
to control of emissions from conventional motor vehicles; development of uncon- 
ventional, low-pollution motor vehicles; and necessary supporting research. 
Following is a brief description of each element: figures in parentheses indicate pro- 
jected Federal expenditures during the Fiscal 1970-1975 period. 

1. Conventional Motor Vehicles ($26.5 million): Research and development 
aimed at providing new and improved techniques for controlling emissions of 
hydrocarbons, carbon monoxide, nitrogen oxides, and particulate matter (includ- 
ing lead) from gasoline-fueled engines; and nitrogen oxides, smoke, and odors from 
diesel engines. Work relating to abatement of aircraft emissions also is included. 

2. Unconventional Motor Vehicles {$^6.J^ million): Efforts to develop commer- 
cially acceptable, low-emission alternatives to the internal combustion engine. 
The major emphasis will be in the area of heat engines, particularly the Rankine- 
cycle (steam) engine, but also including the Brayton-cycle (gas turbine) and 
Stirling-cycle engines. Also included will be efforts to develop prototypes of elec- 
trical engines and to explore the potential of hybrid systems (combinations of two 
engine systems). 

3. Supporting Research ($18.S million): This encompasses research in areas that 
have a bearing on motor vehicle pollution and its prevention and control. Among 
them are atmospheric chemistry, development of needed instrumentation and 
sampling techniques, transportation planning and urban design in relation to air 
quality, and fundamental combustion research. 

Mr. ROGERS. That averages $15 million a year. 
Mr. VENEMAN. Yes, sir. 
Mr. JOHNSON. This would generate considerably more research par- 

ticularly through the Administration's incentive plan for the pro- 
duction of low pollution vehicles. So, we are actually trying to 
stimulate other moneys to come into this research area. 

Mr. ROGERS. HOW do you spend the other $49 million this coming 
year if you spend three on 60 percent of the problem? How do you 
spend the $46 million? 

Dr. MiDDLETON. Within the research for 1970, for example, out of 
the total that we spoke of earlier, about $27.5 million are used for 
grants and contracts which are essentially for the development of 
control techniques, for the control of sulfur oxides and nitrogen 
oxides next coming up. 

Mr. ROGERS. These are from stationary? 
Dr. MiDDLETON. These are largely from stationary sources. The 

contracts range from cost-sharing ones with industry for devel- 
opment of prototypes for control of sulfur oxide, this being the area 
01 principal concern for the moment, the other kinds are direct opera- 
tions for research and development concerned with developing the 
systems approach to controlling sulfur oxides, as an example, from 
stationary sources, smelting plants which contribute a very significant 
amount of sulfur oxide to the atmosphere. 

Mr. ROGERS. What is the sulfur oxide contribution percentage-wise 
to the air pollution problem? 

Mr. MiDDLETON. What was the specific question? 
Mr. ROGERS. What percentage of the over-all air pollution problem 

is made up of the sulfur oxides? 
Dr. MiDDLETON. The sulfur oxides production for 1968 was 32.8 

million tons a year, of which 24 millions or 73 percent came from fuel 
combustion from stationary sources. 

Mr. ROGERS. YOU have not understood my question yet. 
Auto pollution is 55 percent. Sulfur is what, over-all? Is it 15 per 

cent, 20 percent, or what? 
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Dr. MiDDLBTON. I think the simplest way to answer your question 
first would be to suggest that fuel combustion is the most pressing 
air pollution problem. 

Mr. ROGERS. We know that. All I want is what is sulfur now. 
Dr. MiDDLETON. Out of the 55 percent, about 90 percent of it 

comes from fuel combustion; 45 percent comes from motor vehicles, 
and 45 percent from stationary sources. The bulk of the 45 percent 
from stationary sources, sulfur oxides are the most important 
constituent. 

Mr. ROGERS. HOW much? 
Dr. MiDDLETON. Of the total tons—we have the problem of se- 

mantics here, Mr, Chairman; I am sorry. The motor vehicle puts 
out particulate matter in small amounts. It puts out sulfur dioxide 
in extremely low, not important amounts. It puts out significant 
amounts of carbon monoxide, about two-thirds from the motor vehicle, 
and  hydrocarbons. 

Mr. ROGERS. I am talking about stationary sources. 
Dr. MiDDLETON. From stationary sources, there are low emissions 

of carbon monoxide. 
Mr. ROGERS. I am asking about sulfur from stationary sources. 

If you don't know, let me know and maybe we can get the figure 
for the record. I don't expect you to know the answer to every ques- 
tion we ask you. You could not possibly. I just wondered if you had 
that figure. 

Dr. MiDDLETON. Out of the total tons of material put into the air 
probable a fifth of it would be sulfur oxides. 

Mr. ROGERS. Twenty percent may be sulfur? 
Dr. MiDDLETON. About a fifth. 
Mr. ROGERS. YOU are spending $27.5 million of research on that 

problem? 
Dr. MiDDLETON. Yes, on that and other stationary source prob- 

lems, for the very obvious reason that there are not available today 
the control technologies for those sources of pollution and we are 
spending a significant amount of money for nitrogen oxides because 
there are not available satisfactory control technologies whereas 
thet are control technologies for motor vehicles and the national 
emission standard implies the application of that control technology. 

Mr. ROGERS. But they arc not working. Eighty per cent don't even 
work. So I don't know how good the emissions control is. 

Dr. MiDDLETON. It is not as good as it should be. 
As the Under Secretary has said to you, Mr. Chairman, with the 

proposed amendments we would expect to be able to actually take oflE 
the production line vehicles to be assured that the production model 
meets the prototype model so that the public in buying their cars can 
be assured of having a clean car as originally tested. 

Mr. ROGERS. What is the life of these devices? 
Dr. MiDDLETON. They are expected to last the lifetime of the 

vehicle. That is why we have a durability test at 50,000 miles projected. 
Mr. ROGERS. Is that what the prototypes proved? 
Dr. MiDDLETON. The certificates given for the prototypes and the 

durability tests that we use for them indicate that the system on the 
frototype will last within the standard for the lifetime of the vehicle, 
n actuality, they do not. 
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Mr. ROGERS. Have you tested any prototype to 50,000 miles? 
Dr. MiDDLETON. Yes; we have. 
Mr. ROGERS. HOW many? 
Dr. MiDDLETON. As a condition for issuing the certificate of con- 

formity, out of the 1200 vehicles that are tested there must be a 
durability test as a part of that performance test. 

Mr. ROGERS. On each car that you test? 
Dr. MiDDLETON. The durability fleet has to be operated in a way 

that will show that during the 50,000 miles that it is within or without 
the standard and accordingly adjusted. 

Mr. ROGERS. You don't test each one at 50,000 miles? 
Dr. MiDDLETON. No. We take a representative sample as we did 

before. 
Mr. ROGERS. In other words, if you have four from an automobile 

manufacturer you may test one out of that; is that right? 
Dr. MiDDLETON. I don't have the hard number out of the 1200 

but it is less than half of them. 
Mr. ROGERS. I would like to know that. Of course, that would be 

very important to the public, too, and that ought to be considered 
in the certification, I would think. 

Dr. MiDDLETON. It is considered in the certification, Mr. Chairman. 
Mr. ROGERS. But it is not working, is it? 
Dr. MiDDLETON. In considering the prototypes, it works in the 

prototypes. It does not work when it comes to public use; you are 
quite correct. 

Mr. ROGERS. SO it does not do the public much good. In other 
words, if a manufacturer is going to put out a prototype that is great 
but if none of liis cars or 80 per cent of them don't work the public 
is not being protected much by certification. 

I recognize you now ask for a change where you go in and grab 
cars and revoke certification. I just want a record here of what 
happened and how we are operating. 

Dr. MiDDLETON. I hope the record has been made clear. 
Mr. ROGERS. Well, it has been made clear to me that it is very 

inefficient in testing for the public and I want a change and I think 
this committee will want a change. 

Dr. MiDDLETON. I think this is what the bill wants. 
Mr. ROGERS. Mr. Secretary, would you be able to come back 

this afternoon? 
Mr. VENEMAN. I am at your disposal, Mr. Chairman. 
Mr. ROGERS. If you could because we will have to go into a num- 

ber of other questions. I have a number of other questions. Would 
you like to ask some questions now, Mr. Kyros? 

Mr. KYROS. NO. 
Mr. ROGERS. Mr. Secretary, you are from California and we put 

in the bill that California could set higher standards. I notice you 
maintain this is a good thing, too, to continue. 

Mr. VENEMAN. That is correct. 
Mr. ROGERS. For the state to have high standards. 
Mr. VENEMAN. We set the national standards which they may 

exceed. 
Mr. ROGERS. AS a matter of fact, it has appeared to me that 

California really has borne the brunt of this whole area of air pollution 
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problem so far as automobiles are concerned and I think even in 
other fields and they seem to be far ahead of the Federal Government. 

Mr. VENEMAN. By necessity to a really great extent. 
Mr. ROGERS. Perhaps. 
But I wonder since we passed the law some years ago why the 

Federal Government is not asserting the lead even over California? 
Don't you think it is time for us to do this? 
Mr. VENEMAN. I think essentially what we suggest in the new ve- 

hicles emission standards is that they would be equal to California and 
that the 1975 standard would exceed the existing California standard, 
so we are moving ahead. 

Mr. ROGERS. I should think we should assert leadership and not 
have to depend on a constituent to show us the way. I think it is time 
for us to assert some leadership. 

Mr. VENEMAN. I think they may have turned on the light, but we 
will be moving ahead of them by 1975. 

Mr. ROGERS. I hope so. I was not too encouraged because a month 
ago I wired the Secretary suggesting that he get automobile companies 
and oil companies together and  I have not yet heard from him. 

I realize he is busy. I notice Governor Reagan has already called 
those companies together in spite of the concern about the anti-trust 
laws and nad a meeting out there. What were the results of those 
meetings? 

Mr.  ROGERS. Have we had  a report yet on what happpened? 
Mr. VENEMAN. I cannot specifically speak to the results. I was aware 

of the meetings and some of the complications that surround those 
meetings. I can do no less than apologize for not responding to your 
telegram if it has been there for that length of time. 

Let me suggest, as I did in the testunony, what the Secretary is 
proposing to do is to write to the companies and ask them what they 
are doing specifically, what their resources are and what they con- 
sider are the problems. Then it would be our intention to assimilate 
that information, come up with a game plan and then at that point 
suggest that the companies come in and review whatever plan then 
we have established. 

I think it would be a much more effective confrontation between 
the two segments of the industry than to just have them in. I think 
it is a better utiUzation of their time and the federal government's 
time. 

Mr. ROGERS. How long will it take us to do that? What is your 
time frame? 

Mr. VENEMAN. I will let Mr. Johnson speak to it but I don't see 
this as a prolonged type of operation. 

Mr. JOHNSON. We expect to go out \vith letters this week over 
the Secretary's signature to get the kind of information that the 
Undersecretary referred to from the industry. We would take that, 
review it in terms of their interest and the Department's need and the 
public interest. 

We would develop on the basis of this a recommended plan for 
implementing the requirements for getting the two industries together. 
That is the petroleum and the automobile industry. 

On the basis of that we would then look into the possibility of calling 
them and explaining what would be done on the part of the government 
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so that there would be no misunderstanding as to how we would 
propose to proceed. 

Mr. VENEMAN. I can assure you, Mr. Chairman, that the letter 
that will go out this week will request a prompt reply from those 
involved. 

Within 45 days we should be able to hold a meeting, 30 to 45 days. 
Mr. ROGERS. What I really was getting at, what I am concerned 

with, I wondered about the delegation of authority in this area. I 
know with the department you have it is difficult for the Secretary 
and the Undersecretary to be on top of every problem. 

I understand that. 
Mr. VENEMAN. That is an understatement. 
Mr. ROGERS. Yes, I understand that. For instance I don't know 

why Mr. Johnson or Dr. Middleton, if they have such delegation of 
authority, could not move in these areas where they know action 
needs to be taken. But there seems to be a feeling that they can't 
do anything until the Secretary—I realize that you must have some 
internal control where you don't want to have everybody going off 
on a tangent. 

For instance, the Food and Drug administration seems in some 
areas to have greater jurisdiction to move on emergency problems on 
problems with great priority than we do over here in the environmental 
area. I wondered if you could give that some attention to see that 
they do have sufficient authority to move within certain guidelines 
that you would put down but I would think that this would be an 
area where you want them to go ahead and move quickly, certainly 
when it is being done by states and everybody else. 

Mr. VENEMAN. I think, Mr. Chairman, that NAPCA and the 
Environmental Health Service have the authority to move on almost 
a comparable basis as the Food and Drug Adminsitration when it 
comes to making administrative decisions. 

When you are dealing Adth something that involves making or 
breaking mto areas of new policy, then, of course, this discussion is 
conducted both on the Secretary's level with Dr. Egeberg, who is, of 
course, responsible for the Environmental Health Service, and with 
Mr. Johnson, who is the Administrator of the Environmental Health 
Service. 

Mr. ROGERS. Just as an example and that is the only reason I 
brought it out, not to embarrass anyone, but simply the fact that 
suggested—suggestions don't seem to get much reaction and generally 
it is supposedly waiting on the Secretary. 

Mr. VENEMAN. I will let Mr. Johnson respond. He indicates they 
have been in touch on an individual basis. 

Mr. JOHNSON. On an individual basis, recognizing the problem, Mr. 
Chairman, Dr. Middleton and myself both have been in discussions 
with the petroleum industrv. We have been in discussions with mem- 
bers and representatives of the automobile industry. 

We are not totally isolated in this situation. When it comes down to 
real departmental administrative policy questions I have made it 
incumbent on myself to discuss this with the Secretary. 

Mr. ROGERS. Would you have the authority to send out such letters? 
Mr. JOHNSON. Had we understood clearly that to be the policy of 

the administration, yes, we would have had that authority. In this 



319 

particular instance I chose to discuss with the Secretary because I 
thought it would be broader than the precise authority that we had 
in this situation. 

Mr. ROGERS. NOW getting to making administration policy, you 
help make it I hope. 

Mr. VENEMAN. He certainly does. 
Mr. JOHNSON. Could I amplify that for just a moment? 
Mr. ROGERS. Yes. 
Mr. JOHNSON. In this instance, we are dealing not just with the 

Department of HEW. I think it is clear we are dealing with the De- 
partment of Justice. It is also quite clear that we are dealing with the 
total fuel policy of the Federal Government. 

There is more involved than just my particular special interest in 
terms of air pollution control, and as important as that is in the terms 
of the Federal Government. 

Mr. ROGERS. NOW let me ask you this again talking about that and 
justice, should there be a provision in this law when ever the govern- 
ment or department requests—initiates a request for conference with 
the oil people, with the automobile people, as long as it is at the 
initiative of the government in getting them together, that they will 
be exempt from antitrust laws? 

Mr. SAPERSTEIN. This is the reason we have been discussing with 
Justice the problems that may arise if we do get them together. 

Mr. ROGERS. We get that answer so much that Justice seems to be 
the one fighting agamst our doing anything for air pollution or for 
automobile devices or anything else. I realize that there is some 
concern. What I am saying is should we have in this law a provision 
giving an exemption to companies imder coverage of the anti-trust 
law on those specific issues that they are called in to discuss where it is 
at the initiative of the governmental agency trying to solve the problem 
given to it under the law? 

Mr. SAPERSTEIN. I can see considerable merit to that, Mr. Chairman. 
Mr. ROGERS. Will you let us have some language to that effect? 
Mr. SAPERSTEIN. I think we would like to get the advice of the 

experts from Justice. 
Mr. ROGERS. YOU are a lawyer, aren't you? 
Mr. SAPERSTEIN. I don't know all there is to know about the law, 

Mr. Chairman, particularly this, in a field like this. 
Mr. VENEMAN. I have the greatest confidence in Mr. Saperstein 

but I think we have to recognize that Justice— 
Mr. ROGERS. I have no objection to your talking to Justice. 

Could you do that and lot us have your thinking? 
It seems to me that if wc could really get the experts together, and 

sit down and go over all the problems it may take qmte a number 
of conferences to move ahead m some areas. This probably would be 
helpful to you in administering the law and it would be helpful to the 
companies coming up with specific devices to meet the problem. 

Mr. JOHNSON. May I clear the way a bit on this? 
Mr. ROGERS. Yes. 
Mr. JOHNSON. I think it would be vrron^ to leave the implication 

that the Justice Department has been a hindrance. As a matter of 
fact they have been very much of a help in this situation. They don't 
tell us what we can't do. They tell us how we can do what we need 
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to do to get our job done. They were very helpful in terms of the 
meetings we had with the airline industry, with the electronic product 
industiy; so they do make it possible for us to do this within the 
interpretation of the act. 

Mr. ROGERS. As long as they think this is not a bad idea, to do it, 
I think maybe we ought to give you the authority where you don't 
have to go begging over to Justice to get some people together to solve 
a problem. 

So if you could consider this and let the committee know I think 
it would be helpful. 

(The following letter was received for the record:) 

DEPARTMKNT OF HEALTH, EDUCATION, AND WELFARE, 
OFFICE OF ASSISTANT SECRETARY FOR LEGISLATION, 

Washington, D.C., April 27, 1970. 
Hon. HARLEY O. STAGGERS, 
Chairman, Committee on Interstate and Foreign Commerce, House of RepreserUalivet, 

Washington, D.C. 
DEAR MR. CHAIRMAN: During the course of the March 16, 1970, hearing on 

the proposed Clean Air Act Amendments (H.R. 15848) before the Subcommittee on 
Public Health and Welfare at which representatives of this Department appeared, 
the question arose as to the exemption of fuel and auto manufacturers from the 
operation of the antitrust laws when called together by an agency of Government 
to cooperare in solving problems relating to air pollution. 

At the hearing this Department took the position that exemption from the anti- 
trust laws was not necessary for an effective pollution control eflfort. We believed 
then, and we continue to believe, that the antitrust laws do not impede our efforts 
in this respect. 

Our belief is strengthened by the views of the Justice Department on this matter. 
On April 9, 1970, Mr. Richard W. McLaren, Assistant Attorney General in charge 
of the Antitrust Division, spoke before the Antitrust Section of the American Bar 
A.ssociation. Mr. McLaren stated that this Administration "believes that useful 
action in the private sector calls for a measure of cooperation among the firms in 
an industry, and that these cooperative efforts can be useful without requiring an 
abandonment of fundamental antitrust principles." 

The Justice Department has further indicated its willingness to provide advance 
opinions on the applicability of antitrust laws to propose cooperative efforts to 
combat pollution. Particularly, in view of this willingness, this Department does 
not feel that an exemption from the antitrust laws is desirable or necessarj-. If, 
nevertheless, the Committee or Subcommittee should wish to include a specific 
statutory exemption from the antitrust laws, we suggest that a request be ad- 
dressed to the Department of Justice to provide the necessary language or, pref- 
erably, to review language prepared by the Legislative Counsel's office, since that 
Department, and not the Departmentof Health, Education, and Welfare, has the 
necessary expertise in this field. 

Sincerely, 
CREED C. BLACK, Assistant Secretary. 

Mr. ROGERS. NOW as to the airline problem, could you let us know 
what results you have had? 

Mr. VENEMAN. With the combustera? 
Mr. ROGERS. Yes. 
Mr. JOHNSON. Well we will give you a status report. I think it is 

too early to speak much too off hand. I believe the understanding was 
that somewhere in the next 90 days wo would get these plans int^ 
operation. We will give you what we have. 

Mr. ROGERS. That will be helpful. 
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(The following statement was received for the record:) 

STATEMENT BY CREED C. BLACK, ASSISTANT SECRETARY FOR LEGISLATIVE 
AFFAIRS, DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE—FEBRUARY 
4,  1970 

[Presented at a joint hearing before the Subcommittee on Aviation of the Com- 
mittee on Commerce and subcommittee on Air and Water PoUution of the 
Committee on Public Works, United States Senate] 

Mr. Chairman and members of the Committees, I welcome this opportunity 
to discuss with you the progress we have made in dealing with the air pollution 
problems arising from commercial and general aviation activities. 

Aircraft, particularly jet aircraft, certainly are among the most conspicuous 
of the Nation's many sources of air pollution. In the course of their operations, 
jet aircraft emit several types of gaseous and particulate air pollutants. 

One of them, of course, is smoke. In a report to the Congress in January 1969, 
the DHEW pointed out that a practical and effective method of dealing with 
the smoke problem had been devised and would be available early in the 1970's 
for application to the approximately 3,000 engines now in use on the airline 
industry's medium-range jet planes. 

The new combustors developed by Pratt and Whitney for their JT8D engines 
are assentially smokeless. They have been thoroughly tested and have been 
certified for safety by the Federal Aviation Administration. New JT8D engines 
manufactured from now on will be equipped with the new combustors. 

Futhermore, begining this month, it is expected that Pratt and Whitney will 
groduce new combustor sets at a rate of about 4.5 per month. This number will 

e sufficient to meet only normal replacement requirements. In less than a year, 
however, the Company could increase production to a rate of about 200 combustor 
sets per month. 

With this knowledge in hand several months ago, the Department of Health, 
Education, and Welfare initiated an effort to have the Nation's commercial 
air carriers purchase and install new combustors at the fastest practicable rate, 
which means, as far as we are concerned, that they ought to be installed during 
the next major overhaul or hot section inspection of each JT8D engine now in use. 

The Department's intention of undertaking such an effort was spelled out in 
the January 1969 report to which I have already referred. That report noted the 
availability of the new combustors and stated: "Accordingly, it is the intention 
of this Department to encourage such action by engine manufacturers and air- 
line operators and to keep close watch on their progress. If, at any time, it appears 
that progress is inadequate or that completion of the work will be unduly pro- 
longed, or that the concern of the industry lags the Department will recommend 
regulatory action to the Congress (and ask) that statutory authority for such action 
be provided." 

As you know, the airline industry's initial response to our proposal was dis- 
appointing. Nonetheless, we felt that a further effort was in order, particularly 
since very few airlines were individually represented at the initial meeting. 

Accordingly, in cooperation with the Department of Transportation and the 
Federal Aviation Administration, a meeting with airline representatives was held 
on January 20. Thirty-one airlines were individually represented. Together, their 
fleets account for all but about 100 of the approximately 3,000 JT8D engines now 
in use. 

At the meeting on January 20, we emphasized our view that it is practicable to 
have the new combustors installed on nearl}' all JT8D engines by late 1972, pro- 
vided that Pratt and Whitney implepents its current plan for increased production 
of the new combustors. 

As a result of that meeting, it is our imderstanding that the airlines will have 
installation of the new combustors substantially completed by late 1972. We fully 
expect the airlines to carry out this program. 

Nevertheless, the Department of Health, Education, and Welfare and the De- 
partment of Transportation clearly have an obligation to monitor the progress of 
this effort very closely, and we certainly intend to do so. 

To help us in this task, the Federal Aviation Administration will assemble and 
furnish us detailed information on the various airline companies' plans for instal- 
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lation of new combustors. As Secretary Finch indicated on January 20, we expect 
to have that information within 90 days from the day on which the meeting was 
held. In addition, the Federal Aviation Administrstion will furnish us quarterly 
reports on actual installation work. 

If we find that the airline companies' plans or their progress in implementing 
the plans are unsatisfactory, it is our intention to make such a finding known 
immediately—not only to the industry but also to the public. And we will not 
hesitate to name the companies involved. 

I want to note, at this point, that the participants in the January 20 meeting 
included the Attorney General of the State of Illinois and the Deputy Attorney 
General of the State of New Jersey. New Jersej' and Illinois both have initiated 
legal action to compel the airlines to install smokeless combustors. Both of these 
State officials expressed their support of the proposed program. 

I believe that that program represents a significant step forward in the Nation's 
eflForts to restore clean air to our cities and towns. The fact that it is a step taken 
in   the   absence   of   a   statutory   mandate   is,   to   us,   an   encouraging  sign. 

To us, it means that the progress we can make through enactment and enforce- 
ment of laws and regulations can be supplemented very significantly by voluntary 
action. 

A number of other steps to abate aircraft smoke also have been taken bj' engine 
manufacturers and airlines. The JT9D engine, now in use of the Boeing 747, is 
essentiaUj- smokeless. General Electric has reported that its CFG engine, which 
will come into use on the DC-10 airbus early in 1972, will be equipped with a 
combustor that produces virtually no visible smoke. General Electric also is 
developing a low-smoke combustor for the J79 engine used in military aircraft. 

But smoke certainly is not the only problem. Nor is smoke abatement our only 
objective. Plans for defining and dealing with other aspects of the aircraft problem 
were outlined in the Department's report to the Congress in January 1969. 
Again, I will quote from that report: 

"Further research is needed to define more precisely the present and probable 
future nature and magnitude of all other air pollution problems associate with 
aircraft activity in the United States and to identify needs for control measures. 
Emphasis must be placed particularly on assessment of air pollutant levels in the 
air terminal environment and their effects on health and safety and on evaluation 
of possible long-term effects of upper atmospheric pollution resulting from aircraft 
flight activity." 

In accordance with that summary of research needs, the Department of Health, 
Education, and Welfare currently has several projects underway. In a project 
being supported by the National Air Pollution Control Administration, the Los 
Angeles County Air Pollution Control District is engaged in a study of the extent 
to which aircraft emissions affect air quality in and around airports, particularly 
during periods of heavy air traflSc, and, among other things, to define the impact of 
such emissions on air quality inside aircraft cabins. Other research projects now 
vmderway include studies of methods of controlling gaseous pollutants emissions 
from jet and piston-engine aircraft. Some of the studies now in progress arc being 
conducted in cooperation with the Federal Aviation Administration. 

We are, in short, concerned very broadly with the impact of aircraft emissions 
on the Nation's air quality and on public health and welfare. As we succeed in 
defining specific aspects of the problem and identifj'ing practical means of dealing 
with them, we intend to seek prompt application of that knowledge. 

To the extent that enactment of laws and regulations is necessary at any point 
in this effort, we will recommend that approach. But wherever there are oppor- 
tunities for progress, even in the absence of specific legislation, we will encourage 
the private sector to take the initiative in preventing and controlling problems 
of air pollution. 

The national problem of air pollution certainly is too serious and too complex for 
any level of government or any segment of industry to solve by itself. Obviously, 
there must be cooperative efforts directed toward the goal set forth in the Clean 
Air Act—that goal being "to protect and enhance the quality of the Nation's 
air resources so as to promote the public health and welfare and the productive 
capacity of its population." The Department of Health, Education, and Welfare 
not only welcomes but also encourages the involvement of all who subscribe to 
that goal. 

Mr. ROGERS. Also I believe the law required a report on that. Then 
has that report been filed vnth the Congress? 

Mr. JOHNSON. What was that again, sir? 
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Mr. ROGERS. I think it asked for a report on the air pollution 
problem in jets. Was that report filed? 

Dr. MiDDLETON. That was filed and filed on time. It is before the 
Congress. 

Mr. ROGERS. Basically what did that report show? 
Dr. MiDDLETON. It snowed that the jet aircraft produced smoke. 

In addition they produce some hydrocarbons, carbon mono.xide, 
nitrous oxide. The total tonnage in this country is comparatively small 
but despite the small size and numbers it is an important problem in 
urban  areas where  there  are  airports such  as  Washington,  D.C. 

Mr. ROGERS. DO you have the necessary authority you need to bring 
about the solution to that problem? 

Dr. MiDDLETON. As Mr. Veneman indicated, the Secretary having 
met together with Secretary Volpe and having learned of the })rogress 
that could be made with the Pratt & Whitney combusters that are 
available, it is expected the large majority of all of the airlines mil be 
converted to smokeless combustors by the end of 1972. 

Mr. ROGERS. You will let us have for the record the discussions 
and commitments made. 

Mr. VENEMAN. We will give you a report of the meeting and a report 
of the  

(The following press release was received for the record:) 

[Press release, Tuesday, Jan. 20, 1070] 

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 

OFFICE OP THE SECRETARY 

The Departments of Transportation and Health, Education, & Welfare today 
announced that representatives of virtually all the Nation's airlines have agreed to 
a program of sharply reducing smoke emissions form aircraft jet engines. 

Secretaries John A. Volpe of Transportation and Robert H. Finch of HEW 
said top officials of 31 carriers represented have agreed to begin within 90 days the 
installation of smoke reduction devices on the affected aircraft. 

Depending upon the availability of the devices, improvement is expected to bo 
noticeable within the next few months, and the program substantially completed 
by late 1972. 

Under the plan, the devices will be installed on engines as they are "down" for 
routine overhaul—after about 5,000 flying hours each on the average. 

An estimated 3,000 Pratt & Whitney JT8D engines, mostly on Boeing 727, 737 
and McDonnell Douglas DC9 short haul craft, will require modification. 

The devices are improved combu.stors (the chambers in which the fuel is 
ignited) and are manufactured by Pratt & Whitney. 

Spokesmen for the departments said they are advised that manufacture of the 
combustors is running about 50 a month and will reach 200 monthly by the end of 
this year. 

It was pointed out that the new generation of jet engines—such as those going 
on aircraft now being built—are designed to be virtually smokeless. 

"We are pleased at thi.s step in the public interest that is being taken by the 
airlines," the Secretaries said in a joint statement. "We are moving ahead to 
improve the quality of the environment, and this is an important step towards 
cleaner air." 

Mr. ROGERS. DO you have the actual authority to bring this about 
if it is not done by voluntary agreement? 

Mr. VENEMAN. The answer from both sides tells me that no, we 
do not. 

Mr. ROGERS. If this bill is passed, will you? Will it allow you to 
set standards nationwide? 

Wouldn't that do it? 
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Mr. JOHNSON. In this particular instance we have no reason at 
this particular time to douot that we are going to accomplish what is 
required mthout any type of legislation. We have the firm commit- 
ment of the airlines, the 31 that were present. 

At the end of 1972 we think this will be a problem of the past. 
Mr. ROGERS. I hope so. 
I am encouraged too and I think getting them together would be 

very helpful, like I thought you would get oil and the autos together. 
Mr. vENEMAN. It is a matter of timing and basis on which we get 

the groups together. It is not our intention not get the two together. 
It is a question of who is going to have the trump card. 

Mr. ROGERS. I understand. 
I would like to have language that will give you the necessary 

authority in the airline situations as well. If you could submit us 
language that will give you the necessary authority. 

(The information requested was not available to the Committee at 
the time of printing.) 

Mr. ROGERS. NOW what is your relationship vfith the Commerce 
Department which has its panel out on automotive fuels and air 
pollution? 

How do each of you work here? 
Mr. VENEMAN. I will let Dr. Middleton handle that one. 
Dr. MIDDLETON. The Commerce Technical Advisory Board was 

asked if it would undertake this study, by discussions between Myron 
Tribus, Assistant Secretary assigned to technology, and me. As a 
result of that he made a proposal to this board. They are interested 
in doing the work. 

The National Air Pollution Control Administration is contributing 
half the amount of money to support that study. This study is to 
provide information, as I reported to you earlier, Mr. Chairman, on 
what the economic and sociological impacts will be of the removal 
of lead from gasoline and development of a higher octane fuel than 
can be normally obtained without lead. 

Mr. ROGERS. Let me ask you this. Have you registered any fuel 
additives under the authority given in the 1967 Act. 

Dr. MIDDLETON. No, we have not. 
Mr. ROGERS. Why not? 
Dr. MIDDLETON. We have not been able to conclude the regulations 

in a fashion that would meet the requirements of the Department of 
Health, Education and Welfare. The language in the committee re- 
ports suggests that we are to obtain information on the health effects 
of additives but the specific language in section 210 does not so speak. 

Mr. ROGERS. Well, the language says that you may require them to 
tell you the composition of the additives, is that right? 

As soon as they tell you the chemical make up you may then give 
them a registration. Isn't that what the law says? 

It does not say that they have to test what the health factors are, 
I know that. But it would enable you to do it to know what the chem- 
ical composition of the additives is. 

Isn't that correct? 
Dr. MIDDLETON. It would do that but to register a fuel additive 

that was believed to have an adverse effect just on the basis of some- 
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thing of its composition presented a problem to the Department. This 
problem could be met by the new amendments being sought for the 
regulation of additives and fuel composition. 

Mr. ROGERS. At least you would know what was going in. I could 
not understand why this part of the law has not been administered. It 
is simple you say because you would not be allowed to set standards 
for the fuel so you did not ask that additives be registered. 

Dr. MiDDLETON. We were unable to learn from the system of 
registration sufficientlv of the possible health impact of the additives 
the Secretary would be obliged to register. 

Mr. ROGERS. You could determine that if you knew what chemical 
it was, could you not? With your research department you could 
tell what health factors were with the experts in HEW just as much 
as an automobile company could? 

Dr. MiDDLETON. I need, to disabuse you very quickly of any 
thoughts that we could undertake that kind of research with the 
research budget available to us. 

Mr. ROGERS. Then why have you not asked for sufficient budget? 
I have not seen any request for an increased budget to cover that 
activity. 

In other words, we put into the law a provision giving you the 
opportunity to find out the chemical make ups of additives. 

If they are not safe this could be determined I presume. It may 
not be able to be determined on your budget but I have seen no 
request to give you that authority. 

Now I understand what you want to do is to require the automobile 
companies to require the automotive companies I presume to make 
the necessary test to show that any additive put in affects health 
some way or the other. 

Would that be correct? 
Dr. MiDDLETON. We would need to have some information, 

whether it be from the manufacture of the additive or the fuel user, 
the manufacturer using the fuel additive, on what the impact would 
be from the additive. 

Mr. ROGERS. Either the oil company or the additive manufacturer? 
Dr. MiDDLETON. Yes, sir, either party. This information was the 

point of difficulty between the advisory committee and the admin- 
istration and the interpretation by the General Counsel of what we 
could ask for. 

At the present time this is where the regulation sits. We have not 
been able to resolve that particular part of the proposed regulations 
that were published as last summer. 

Mr. ROGERS. Where do they stand now? Our principal thrust now 
is to—I am saying where do the published proposed regulations 
stand? No action has been taken? 

Dr. MiDDLETON. We have not taken any action based on the 
difference in legislative committee reports and the language in the 
section which seems to preclude our asking for the health impact of 
the chemical composition of the additives as reported for registration 
purposes. 

Mr. ROGERS. I agree under the law you could not ask for the 
health effect but you could ask for the chemical make up could you 
not? 
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Dr. MiDDLBTON. That is correct, sir. 
Mr. ROGERS. But this you are not doing and have not proposed 

that, is that right? 
Dr. MiDDLETON. There may be some continuing discussions but 

this is the impasse which the Department has reached at the present 
time. 

Mr. ROGERS. Now does the request that is in this legislation put 
the burden of determining the health aspect of additives upon either 
the oil or automobile companies? 

Dr. MiDDLETON. It puts it on to the petroleum or additive manu- 
facturer, yes, sir. 

Mr. ROGERS. YOU feel that this is essential before any additives 
are registered? 

Dr. MiDDLETON. We feel this is the best possible route to take. 
Mr. ROGERS. The subcommittee will now stand in recess until 

2 o'clock. 
(Whereupon, at 12:25 p.m. the subcommittee recessed, to recon- 

vene at 2 p.m. the same day.) 

AFTER  RECESS 

(The subcommittee reconvened at 2 p.m., Hon. Paul G. Rogers 
presiding.) 

Mr. ROGERS. The subcommittee will come to order. We ^vill 
continue our hearings on the air pollution and solid waste disposal 
acts. It is my understanding you have a statement you would like 
to make, Mr. Johnson. 

Mr. JOHNSON. Yes, Mr. Chairman. 
We would like to try to clarify for the committee the Department's 

position on anti-trust laws and their relationship to our ability to 
work effectively with the petroleum and their involved industries 
to getting lead out of gasoline. 

Mr. ROGERS. Yes. 
All right. 
Mr. JOHNSON. The anti-trust laws seek to insure that competitors 

come in and compete rather than collaborate. The desirable objective 
of competition is not inconsistent with our interest in having members 
of the petroleum industry work in the most oflFective manner, in the 
pubHc interest, to remove lead from gasoline. Rather, competition in 
this endeavor is most likely to servo the public interest. We believe 
that the best course for HEW to follow is to contact individual firms 
on an individual basis first, to determine their plans, resources, and 
problems now in connection with the removal of lead. 

As soon as we obtain suflBcient information from these contacts and 
through other consultation to enable us to propose a course of action 
and seek the industry's concurrence we expect to do so. 

This plan, we believe, is thoroughly consistent with the anti-trust 
laws. We should like to make it clear also that the Department of 
Justice has in no way dictated our course of action. 

Wo have chosen this course after consultation with the Department 
on the provisions and effect of the anti-trust laws. The anti-trust laws 
do not namper but rather support our eflforts. 

We thereiore do not advocate any amendment of those laws or of 
the laws relating to air pollution control to provide any exemptions 
from anti-trust in dealing with the air pollution control matters. 
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Mr. RooGRs. As I understand it, you say you would contact the 
individual companies first and then call them together. 

Mr. JOHNSON. That is right. We would like to consider their views 
as the Department develops its own recommendations and program 
for canring out this particular control aspect. 

Mr. ROGERS. Is there any anti-trust problem when you call them 
together? 

Mr. JOHNSON. No, sir. 
Mr. ROGERS. SO there is none then? You can call them together now? 
Mr. JOHNSON. Not under the conditions that I have described to 

you. 
Mr. ROGERS. When would it be a problem of calling them together? 
Mr. JOHNSON. There may be a question, if, for instance, we were 

calling them together so that we could seek collaborative action to 
develop a program for the government. We would not do it in this way. 
We would seek their consultation as individuals. We would then use 
that information in developing the government's program and we 
would really propose this government program to tnem collectively. 

Mr. ROGERS. Suppose they say, "Your program won't work and we 
have experience that if we got together we think we would work it 
out." 

Mr. JOHNSON. We believe on the basis of the information that we 
now have in hand that the program will work. On the other hand the 
legislation that we are seeking for modification of the Clean Air Act 
would give us authority to make it work regardless. 

Mr. ROGERS. In what degree? 
Mr. JOHNSON. TO the degree that we could regulate fuels and 

fuel additives. 
Mr. ROGERS. And devices? 
Mr. JOHNSON. And devices in the air pollution control activities 

with motor vehicles. 
Mr. ROGERS. I understand your position. I am not sure but what 

it would make more rapid solutions often if you could call people 
together in the first instance rather than going through a ceremony 
of saying you give me your views except separately and I don't want 
anybody else to hear it. And you give me your views separately. This 
is a legalistic position that you are not getting them together, but 
what you are really doing is getting them together. 

I am not sure this is being very realistic on modem day technology 
because I would doubt if one company has all the solutions. 

Perhaps by getting together and having a discussion this could 
advance the program more quickly. 

Mr. JOHNSON. Certainly that is one approach to it you can take. 
Mr. ROGERS. But I understand your position. The committee will 

have to take their position and decide whether we want to put it in 
the law. I would want language submitted if you would. 

Mr. JOHNSON. We \vill be glad to have technical consultations with 
the understanding, of course, that might not be our position. 

Mr. ROGERS. Yes, you have made your position on the record. I 
would like language to enable the committee to give this authority 
if it deems necessary. 

Mr. JOHNSON. Yes, sir. 
(See letter dated April 27, 1970, on p. 320, this hearing.) 
Mr. ROGERS. Mr. Preyer, do you have any questions at this time? 

43-933 O—70—pt. 1 22 
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Mr. PREYER. NO questions at this time, Mr. Chairman. 
Mr. ROGERS. On your Hertz test that you used how many cars 

did you use on the test? 
Dr. MIDDLETON. Mr. Chairman, I am sorry, I do not have that 

information before me. But it was a limited number. In the neigh- 
borhood of perhaps a thousand. 

Mr. ROGERS. I asked for some of those results but the ones I got 
showed only 487. 

Dr. MIDDLETON. That may have been the number at that time. 
Mr. ROGERS. Could I have all of the tests? 
Dr. MIDDLETON. We would be pleased to give you the most recent 

information. 
(The foUoAving interim report was received for the record:) 

RENTAL CAR ScRVEiLiiANCE PROGRAM, MARCH 1968-NOVBMBBR 1969— 
INTERIM REPORT 

Division of Motor Vehicle Pollution Control, Bureau of Abatement and 
Control, National Air Pollution Control Administration 

THE RENTAL CAR EXHAUST EMISSION SURVEILLANCE PROGRAM 

/. Introduction 
This is an interim report on the rental car motor vehicle exhaust emission sur- 

veillance program conducted by the Inspection and Surveillance Branch of the 
Division of Motor Vehicle Pollution Control. 

As of November 12, 1969, 600 exhaust emission tests representing 26 dififerent 
engine-transmission combinations have been performed at the Los Angeles, Cal- 
ifornia and Ypsilanti, Michigan test facilities. The purpose of these tests is to 
provide baclsground information necessary to efficiently plan surveillance pro- 
grams on privately owned vehicles and to give the DMVPC some indication of 
whether or not vehicles in general use are emitting pollutants at a higher level than 
that at which they were certified to meet. 

Vehicles for this program were obtained from the Hertz and Airways rental 
companies in Los Angeles and Hertz and Avis in Detroit. When interpreting data 
from these vehicles it must be kept in mind that these vehicles generally differ 
from "normal" owner driven vehicles by the care which they are driven, the main- 
tenance they receive, and the type and rate of mileage accumulated. Since the 
effects of these parameters on motor vehicle emissions are not known with cer- 
tainty, one should avoid unqualified generalization of these data to vehicles driven 
by the motoring public at large. Nonetheless, the data generated by this program 
provides important information on the effectiveness of air pollution control devices 
operating in vehicles driven under conditions quite different than those under 
which certification vehicles are driven. 
//. Program nperation 

This program was initiated in March of 1968 and is scheduled to end in Decem- 
ber of 1969. A final report, including a detailed evaluation of this program, will 
be issued in the Spring of 1970. At the onset of the program it was intended to 
start with a basic fleet of 138 1968-model vehicles which would be retested at 
three to four thousand mile intervals throughout the life of the various contracts. 
These vehicles were chosen so as to represent many of the high production vehicles 
sold in the United States. 

Within a short period of time, however, it was found that the rental companies 
could not deliver the vehicles at the required intervals for repetitive testing. In 
addition, policy changes at the rental companies resulted in the retention of most 
rental vehicles for less than one year of operation, thereby eliminating any pos- 
sibility of obtaining large samples of vehicles with more than twenty thousand 
accumulated miles. Hence it was necessary to reorganize the program to reflect 
nonrepetitive testing of vehicles and the inclusion of low mileage, 1969 model 
vehicles in the test fleet. 

All vehicles, except Volkswagens, were equipped with automatic transmissions 
and all vehicles except Cadillacs had engine modification emission control systems. 
The Cadillacs used an air injection emission control system. 
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All vehicles were tested by the standard Federal 7-mode, 7-cycle cold start test 
procedure as described in the Federal Register, Vol 31, No. 51, Part II, Paragraph 
85.70-85.83 inclusive. In addition, if it was found that a vehicle was not within 
the manufacturer's specifications by ±75 RPM or ±2° basis timing, these items 
were reset to specifications and the vehicle was hot cycle tested (two additional 
seven mode cycles) for hydrocarbons (HC), carbon monoxide (CO), and carbon 
dioxide (COj). The purpose of these additional cycles was to ascertain the efiFect, 
if any, of minor engine adjustment on vehicle exhaust emissions. Analysis of these 
data will appear in the final report on the contract rental program. 

For data analysis purposes all test results for a manufacturer were grouped 
and analyzed by engine displacement, even if the same displacement was used in 
a variety of body styles. Hence, all tests on Ford Motor Company 302 CID engine 
were lumped together even though the last fleet for this engine included a mix 
of Mercury Cougars, Ford Galaxies, and Ford Mustangs. Similarly, data on 
Chrysler Motor Corporation's 318 CID engine was obtained by testing both 
Plymouths and Dodges. 

All engines of a given displacement used in this study constituted a homogene- 
ous population in that only one version of a given engine displacement was tested. 
Hence, even though Ford Motor Company's 390 CID engine comes in both a two 
barrel and a four barrel carbureted version, all test data are from the two barrel 
model (see Table 1). 

The only exception to the rule whereby all data for a given manufacturer is 
segregated by displacement, occurred in the analysis of data from General Motors 
Corporation's 350 CID engine. The 350 CID engines used by GM's Buick, 
Chevrolet, Oldsmobile and Pontiac Divisions were significantly dissimilar in 
design so as to warrant a separate analysis for each of the division's engines. 

Except for the Chevrolet 327 CID engine. 1969 versions of the engines tested 
differ little from 1968 versions of the same displacement. Hence, except for the 
Chevrolet 327 CID engine, data from 1968 and 1969 vehicles were combined. 
III. Test Results 

Test results are grouped and analyzed by engine displacement, as explained 
above. Of the twenty-six engine displacements included in the test program, 
only twelve contain data from fifteen or more complete exhaust emission tests. 
Data from the remaining fourteen engine displacement groups will not be treated 
in this interim report, but will be included in the final report project; 1968-69 
rental vehicle surveillance program. These 14 displacements are listed in 
Appendix A. 

A summary of test results is given in Table 1 for those twelve engine dis- 
placement groups which contain data from fifteen or more exhaust emission tests. 
This table includas all tests performed on vehicles of a given displacement re- 
gardless of accumulated mileage. 

A similar analysis of data is given in Table II, but all test performed on vehicles 
with less than 3^500 accumulated miles have been eliminated. This was done 
for two reasons. First, because low mileage tests tend to bias a data sample, as 
explained earlier. Second, because low mileage tests were performed on vehicles 
from some displacement groups, but not others. Hence, their elimination tends 
to normalize the average odometer readings for each engine displacement group, 
making comparisons of emission data between displacement groups more 
meaningful. 

For convenience in data presentation, the column headings in Table 1 and 11 
are abbreviated and explained below. 

Column A "Engine" 
This column gives the manufacturer and the cubic inch displacement of the 

engines tested. In the case of General Motors Corporation, engines are listed by 
automotive divisions within the General Motors family. If more than one version 
of an engine displacement is manufactured, the carburetion and compression 
ratio of the version tested is listed. 

Column B "No. of Cars Tested" 
This column gives the number of vehicles of each displacement tested. Each 

car was tested once only. 
Column C "Avg. Odo." 

This column lists the average odometer reading for vehicles of a given displace- 
ment at the time of test. 
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Columns D and E "Avg. of Min. 3 Odo." and "Avg. of Max. 3 Odo." 
These columns give the averages of the three lowest and three highest test 

odometer readings for vehicles of a given displacement. This gives information 
as to the mileage range of vehicles tested. 

Column F "Avg. Emissions" 
This column displays the average 7-cycle composite emissions for HC ant CO. 

Column G "95% Conf. Interval" 
This column lists the 95% confidence interval for the "average emissions" 

given in Column F. 
Column H "% Vehicles Failing HC, CO, Both, Either" 

This column gives the percentage of test vehicles failing the Federal Emission 
Standards for HC, CO, both HC and CO, and either HC or CO. 

Table III is a listing of the sales figures for the twelve different engines listed 
in Tables 1 and 11. These figures were taken from the various manufacturers' 
applications for certification and show the projected new car engine sales of all 
engines which are similar to those tested in the rental car program. An engine 
is considered similar to a rental car test engine if its displacement, carburetion, 
compression ratio, and emission control system are identical to that of the cor- 
responding engine in the test program. As can be seen from the totals at the 
bottom of Table 111, these twelve engines represent approximately 40% of new 
engine sales in this country during the 1968 and 1969 mod( 1 years. The fourteen 
engines listed in Appendix A of this report represent an additional 10% of engines 
sales, bringing to slightly over 50% the percentage of new car sales represented 
in this test program. 

An explanation of the column headings used in Table 111 is as follows: 
Column marked "Sales" 

This column gives the projected new car sales of engines similar to the engine 
specified in the column marked "Engine". 

Column marked "% Mfg. Sales" 
This column lists the approximate percentage of the manufacturer's total 

engine production represented by the engine given in the left hand column. 
The manufacturer's total engine production includes all engines for which Federal 
certification was requested. 

Column marked "% Total National Sales" 
This column gives the approximate percentage of new car engine sales in this 

country represented by the engines used in the test program. The national new 
car engine sales includes the sales figures of both foreign and domestic engines 
IV. Conclusions 

As mentioned in the introduction to this interim report, the purpose of this 
program was to gather information on the effectiveness of air pollution control 
devices operating on vehicles driven under conditions quite different than those 
under which certification vehicles are driven. From these data the following 
conclusions can be drawn: 

(1) Many vehicles in rental car fleet type of operation are producing exhaust 
emissions at a higher level than that which they were certified to meet. 

(2) Average levels of exhaust emission vary considerably not only between 
engines produced by different automotive manufacturers, but between different 
engines produced by the same manufacturer. 

APPENDIX A.—ENGINE-DISPLACEMENT GROUPS WITH LESS THAN 15 TESTS AS OF NOV. 12, 1969 

Manufacturer 
Engine 

CID 
Number 
of tests Manufacturer 

Engine 
CID 

Number 
of tests 

200 11 
5 

12 
4 
4 

13 
7 

Ford Motor Co             428 4 
Chevrolet  
American Motors Corp ,  

           230 
343 

           350 
           350 

351 

Do  
Chysler Corp  

           429 
           440 

8 
3 

Chevrolet  
CIdsmoblle 

Oldsmobile  
Ford Motor Co           .     . , 

           455 
460 

t 
g 

Ford Motor Co Do  
Cadillac  

           462 
           472 

S 
Chjsler Corp  383 8 
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TABLE III.—DOMESTIC SALES OF ENGINES LISTED IN TABLES I AND 11 

1968 model year 1969 model ye>r 

Percent of Percent of Percent of Percent of 
manufac- totil na- manufac- total na 

Engine                                              Sales  turing sales tional sales Sales   turing sales tional sale* 

AMC:298CID         34,000             12.0 0.3 60,000             20.0 0. * 
Chrysler Corp.: 

318 CID       409,000             24.0 3.8 554,000             36.0 5.6 
225 CID       364,200             21.0 3.3 281,300             25.0 3.9 

General Motors; 
Chevrolet307 CIO       946,700            18.0 8.7 250,000              5.0 2.5 
Chevrolet 327 CID (1968)       320,400 6.0 2.9 (>) (') 0) 
Chevrolet 327 CID (1969)  0) 0) (')       550,000 12.6 5.6 
Ponliac 350 CID       161,106 3.1 1.5        189,000 4.1 1.9 

335 
554 

453 
000 

12.0 
19.0 

3.1 
5.1 796 ̂  30^ 8^? 

493 112 17.0 4.5 491 800 18.0 5.0 
329 000 73.0 3.0 360,000 75.0 3.7 

Pontiac400CID       278,900 5.2 2.6        154,000 3.4 1.6 
Ford Motor Co.: 

289 CID  
302 CIO  
390 CID  

Volkswagen: 91.6 CID. 

ToUl  38.6  38.5 

< Not manufactured. 

Mr. ROGERS. NOW we were at the point of discussing the divi- 
sions of research funds. $3 million for the auto problem and $46 
million for the standing polluters. My question was, is this a proper 
division of research funds vis-a-vis the problem that they bnng in 
air pollution? 

Dr. MiDDLETON. We are indicating to you, Mr. Chairman, that 
since there was a real paucity or lack of control systems available for 
pollutants that are important, such as sulfur oxides, and even though 
they may not be as large totally as the motor vehicle pollution, and 
such as the oxides of nitrogen, where they come in large measure 
from both stationary sources and motor vehicles, we need to have 
control technology developed to abate those pollutants, that we were 
being certain in those areas where the Federal Government publishes 
criteria demanding that the states establish standards, in turn there 
were control technologies available then so that the states in fact 
would be able to develop suitable implementation plans. 

I think, then, you recognize that smce the motor vehicle companies 
do have the expertise available, as announced by them, to meet the 
standards published in the Federal Register on February 10th by the 
Secretary of Health, Education and Welfare, that, if, in fact, this 
technology is resident within the manufacturing companies, we felt 
that a dedication of funds in those areas where air pollution was not 
being controlled adequately was a proper rationale for this distribution. 

Then you may recall that the Undersecretary called your attention 
to a report on a motor vehicle and research development plan which 
was a six or seven year plan in which there was a very significant up- 
grading in the expenditure of funds in this area. 

May I say, Mr. Chairman, this is advanced in this way to be assured 
that, m the event the internal combustion engine is not able to meet 
the standards required after 1975, that there will in fact be an alter- 
native propulsion system that will meet those requirements? 
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And in that area where we do not have information today indicating 
that the future standard, possibly 1980, can be met, there is a sig- 
nificant research and development funding proposed by the 
government. 

Mr. ROGERS. HOW much of those funds will go to the development 
of a new power system? 

Dr. MiDDLETON. Of the total Federal expenditures expected to be 
$87.6 million, for the unconventional motor vehicle system, this pro- 
pulsion system that will be a low pollution or pollution free system, 
IS $44 million. 

So half of that money is for the purpose of assuring that we will have 
some other source of propulsion that will be more pollution free than 
the internal combustion engine. 

Mr. ROGERS. The conventional is some $43 million? 
Dr. MiDDLETON. The conventional motor vehicle is about $26 

million. 
Mr. ROGERS. What is the other? 
Dr. MiDDLETON. The balance is for the supporting research which 

is largely dedicated to those things that talk about urban planning, 
transportation systems, trying to make a systems manager approach 
to transportation. 

That amounts to then roughly $18 million. 
Mr. ROGERS. HOW much have you spent all together to tackle 

the automotive problem of the conventional power system? 
Dr. MiDDLETON. I would have to develop that information for 

the record. 
I do not have it for the existence of the differences of air pollution 

and its subsequent organization, what it is now. How far back would 
you like to have that developed? 

Mr. ROGERS. When you first got funds for it. 
Dr. MiDDLETON. The emphasis of course was given to the motor 

vehicle by the Congress some years ago. From that date forward there 
has been an accelerating interest in that. 

Mr. ROGERS. If you could give us a chronology of what has been 
accomplished it would be helpful. 

Mr. JOHNSON. The figures that Dr. Middleton was speaking to in 
terms of the research and development program are a research and 
development plan being advanced by the Department and which is 
being reviewed by the Council on Environmental Quality but it has 
not been reviewed by the Bureau of the Budget at this point. 

(The following information was received for the record:) 
The following portions of annual reports submitted to the Congress under 

section 306 of the Clean Air Act, as amended, describe the progress that has been 
made in recent years in dealing with the problem of motor vehicle pollution: 

1. First Report: Chapter II, Part A. 
2. Second Report: Chapter VII. 
3. Third Report: Chapter II, Parts H and I. 
Excerpts from the reports are attached. 
Information on progress in earlier years was provided in a series of six semi- 

annual reports, entitled Automotive Air Pollution, submitted to the Congress 
between January 1965 and August 1967. 
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Excerpt from Senate Document No, 92, dated June 28, 
1968, entitled "Progress in the Prevention and Control 
of Air Pollution"--First Report of the Secretary of 
Health, Education, and Welfare to the United States 
Congress pursuant to Public Law 90-148 The Air Quality 
Act of 1967 

Chapter II. PROGRESS TOWARD EFFECTIVE CONTROL 
OF AIR POLLUTION 

This chapter covers three major areas of activity in which progress 
is being made toward effective air pollution control. Part A describes 
the problem of automotive air pollution and the efforts that are being 
made to cope with it. It discusses the Federal emission standards that 
have been adopted and the ones that are proposed; it outlines current 
research and development efforts directed toward improved control 
technology; and it describes the efforts being made to assure compli- 
ance with the Federal standards. Part B emphasizes the control of air 
pollution from stationary sources, a broad category including all 
sources except motor vehicles. It includes a description of State, inter- 
state, and local air pollution control programs, their history of de- 
velopment and current status, as well as Federal abatement activities 
authorized under the act, and it also describes much of the current 
research and development work aimed at developing the technology 
to control these sources. Finally, part C describes the surveillance and 
data gathering activities that are essential to provide a sound basis 
for regulatory efforts. It includes a summary and review of air moni- 
toring systems nationwide, a description of activities underway to 
collect emission data and information on fuel additives, and a brief dis- 
cussion of measuring techniques. 

PART A. AUTOMOTIVE Am POLLUTION 

As required by the Clean Air, Act of 1963, the Secretary has sub- 
mitted semiannual reports to Congress describing the continuing ef- 
forts being made to cope with the problem of air pollution from motor 
vehicles. This series of reports, entitled "Automotive Air Pollution," 
provides a detailed sununary of progress over the last 4 years, and the 
final report in the series was submitted in August 1967. 

This chapter is intended as an overview of the problem of automo- 
tive air pollution as it exists today, rather than a description of the 
details of specific studies undertaken since the August report. The 
emphasis is on the dimensions and current status of the problem, the 
progress that is being made, and the prospects for the future. 

In terms of the total quantity of pollutants, the automobile repre- 
sents the most important single source of air pollution in the United 
States today.* The nationwide contribution of the motor vehicle to 
five major air contaminants is shown in figure 4. It is the prime source 
of two of these f>ollutants, carbon monoxide and hydrocarbons, and 
it produces nearly half the total nitrogen oxides released. Carbon 
monoxide, which impairs the oxygen-carrying ability of the blood, 
can reduce visual acuity and motor ability in small concentrations and 
is fatal in large doses. Many of the hydrocarbons react with nitrogen 
oxides in the presence of sunlight to form secondary products which 

* It should be pointed out, bowever, that the total quantitr of pollutant emlggtons does 
not tell the whole story: some pollutants  (for example, sulfur dioxide)  are chemically 
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irritate the eyes and throat and can alter physical function and en- 
hance respiratory disease. 

The Federal program has sought to cope with automotive air pollu- 
tion by establiahing nationwide standards limiting the emissions of 
various pollutants, oased on the technical and economic feasibility of 
their control and on considerations of public health and welfare. It 
has sought to advance the state of the art of automotive control tech- 
nology through a research and development program aimed both at 
complementing and stimulating industry's efforts. Finally, it has initi- 
ated an active program to certify the compliance by manufacturers 
with the Federal standards and to examine the effectiveness of emis- 
sion control devices as the vehicles acquire mileage. 

FEDERAL  EMISSION   STANDARDS 

In October of 1965, when it became apparent that national control 
of motor vehicle pollution was technically feasible, the Clean Air Act 
was amended to enable the Secretary to prescribe emission standards 
for new motor vehicles sold in the United States. Two months later 
the Secretary published proposed standards in the Federal Register, 
giving interested parties 30 days to suggest changes. The standards, 
which were adopted in March 1966, ajjply to new gasoline-powered 
passenger cars and light trucks, beginning with the 1968 model year, 
and cover both American-made and impqrted vehicles. 

These standards are derived from considerations of what is tech- 
nologically feasible and economically realistic as well as from con- 
siderations of benefit to health and welfare. The limits they set on 
carbon monoxide and hydrocarbons from the exhaust system tailpipe, 
which is the major source of motor vehicle pollution, are shown in 
table 1. In addition, they require 100-percent control of hydrocarbons 
emitted from the crankcase.^ Separate exhaust emission categories are 
provided for smaller engines since they emit less total volume of ex- 
haust. These standards represent average reductions of about 50 per- 
cent for carbon monoxide and 70 percent for hydrocarbons wnen 
compared with uncontrolled vehicles. 

TABLE 1 -!96< MOTOR VEHICLE EXHAUST EMISSION STANDARDS 

Ctrbon 

(ptlCMt) 

Hydrourbom 
(parts p«r 

million) 

BtlowM               (1) (•) 
SO to 100  .;;.:;:; ; :;::::::;;::        2.3 410 
101 to 140                    2.0 3S0 
Abovt 140                                        1.5 275 

I Unrtstrictad. 

The manufacturers of motor vehicles are not required to use any 
particular techniques or devices for complying with the standards; 
they may use any approach capable of reducing emissions to the pre- 
scribed levels. They are required, however, to test representative models 
before offering them for sale and to make the test results available for 

* In an DncontroUed vehicle, al>out 30 percent of the hydrocarbon emlMlons come from the 
crankeaae and about 10 percent are evaporatlre losses from the fuel tank and carburetor. 
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inspection by officials oi the National Center. They are also required 
to furnish representative motor vehicles for testing and certification 
by the Center. 

The Air Quality Act of 1967 (sec. 208) recognizes that "com- 
j>elling and extraordinary conditions" miglit warrant State vehicular 
emission standards that are more stringent than the Federal standards. 
Therefore, the act provides that Federal regulations will be waived in 
any State which has adopted vehicle emission standards (other than 
crankcase emission standards) prior to March 30,1966, unless the Sec- 
retary finds that the State does not require stricter standards or that 
the State standards and accompanying enforcement procedures are not 
consistent with the act. California is the only State that has applied for 
a waiver, and on January 15,1968, the Secretary opened a public hear- 
ing in San Francisco to provide an opportunity for all views to be 
expressed. Presentations were made by members of the State of Cali- 
fornia, the automotive industry, and other interested parties. At the 
request of the State, the hearing record is being kept oi)en until May 
16,1968, to allow the submittal of additional information. 

Although the Federal standards calling for reduced pollutant emis- 
sions beginning with 1968 vehicles constitute a substantial step forward 
in controlling air pollution, their impact on pollution levels will be 
gradual. This is because the new, controlled vehicles sold each year are 
only a portion of the total vehicles in use, which presently number 
about 90 million, and it will take time for the new vehicles to comprise 
a substantial proportion of the total population of vehicles. The in- 
creasing dependence upon the motor vehicle as a way of life and the 
anticipated increases in traffic, combined with the delay in the replace- 
ment of old vehicles with new ones, will tend to offset somewhat the 
gains from such standards. Consequently, the standards will be revised 
as the technology permits to make further progress toward the goal 
of improved air quality. 

In January 1968 the Secretary proposed revised standards for ap- 
plication to 1970 model-year vehicles. The newer standards would limit 
emissions on a total mass basis (grams per vehicle-mile), whereas the 
standards for 1968 vehicles express emissions as a fraction of total 
exhaust. Table 2 shows the proposed 1970 exhaust standards that 
would apply to new automobiles and light trucks, along with the 1968 
standards expressed in the same units for comparison. Specifying 
pollutant emissions on a mass basis would provide for a more equitable 
distribution of the degree of control required on individual vehicles, 
and it would eliminate tlie need for separate categories for smaller 
cars. The proposed 1970 standards also would require 90 i)ercent con- 
trol of hydrocarbons evaporating from gas tanks and carburetors and 
would cover exhaust emissions from lieavy duty trucks and buses, re- 
quiring 35 percent control of hydrocarbons and 37 i>ercent control of 
carbon monoxide from such vehicles. In addition, the proposed stand- 
ards place limitations on visible smoke emissions from diesel-powered 
trucks and buses. 
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TABLE 2 - -PROPOSED 1970 MOTOR VEHICLE EXHAUST EMISSION STANDARDS 

IGrams per vehicle mile| 

Typkal 
Pollutant                                               uncontrolled 

vehicle 

1968 
sUndard > 

Propoaad 
1970 

standard 

                71.0 J3.0 
3.2 

23.0 
Hydrocarbons                    9.7 2.2 

• Approximate equivalent of the 1968 standard when expressed in terms of mass emissions per mile. 

It should be pointed out that if more stringent national control is 
not imposed after 1970, vehicular pollution levels will reach a minimum 
during the late 1970's and then begin to rise in response to the ever- 
expanding numbers of motor vehicles. Consequently, the current and 
proposed standards do more to keep the problem from getting worse 
than to solve it. More effective standards can be established only as 
the technology is developed to adequately cope with automotive emis- 
sions. Consequently, the Center has underway an active research and 
development program to seek out new control approaches and to help 
industry continue its aggressive role in developing improved control 
technology. 

Some recent estimates suggest that in future years substantial re- 
ductions in emissions from internal combustion engines can be 
achieved. (2) It is probable, however, that ultimately a limit will be 
reached beyond which further reductions are technically or economi- 
cally out of the question. If so, the current use of control systems to 
meet specified standards is only an intermediate step, and it may be 
necessary to look to some innovative vehicle to replace today's gasoline- 
powered automobile. Such approaches as the turbine, the steam-pow- 
ered vehicle, the electric car, and other combinations of various energy 
and power sources may hold much promise but are in need of further 
study. Major changes in the planning of cities, including greater use of 
mass transit and other substitutes for the automobile as a mode of 
transportation, may warrant consideration as the need increases to find 
a truly long-run solution to the problem. 

CONTROL TECHNOIXHJY  RESEARCH   AND  DEVELOPMENT 

The responsibility for developing control systems and methods for 
meeting the Federal emission standards lies with the vehicle manufac- 
turers and fuel suppliers. The private sector has the means, the capa- 
bility, and the practical knowledge to develop usable control devices 
and systems, and this effort is closely tied to a number of manufac- 
turing, marketing, and maintenance factors. 

The Federal program in automotive research and development has 
three primary objectives: (1) to stimulate optimum activity by the 
private sector in developing control technology, (2) to fill the research 
gap areas that are not receiving attention elsewhere, and (3) to develop 
the technical base for estahlishing future Federal emission standards. 
To achieve these objectives, the National Center plans to conduct or 
is conducting a variety of research and development activities: 

Conceptual studies to determine the feasibility of new and more 
advanced control approaches. 
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Developmental studies to produce practical prototype devices. 
Fundamental research to obtain the information needed to de- 

velop and evaluate new approaches. 
Laboratory tests to determine the effectiveness of various con- 

trol systems. 
Studies to provide uniform procedures for evaluating the effec- 

tiveness of control systems. 
Development of improved measuring and testing techniques. 
Development of test instruments for simple, inexpensive meas- 

urement of exhaust emissions. 
Detailed chemical analyses of the composition of emissions 

from various categories of vehicles (such as diesel-powered trucks, 
unconventional vehicles). 

Studies of the feasibility of controlling pollutants not already 
covered by Federal standards. 

Studies of the feasibility of new propulsion systems with low 
pollution potential. 

Projects to stimulate new ideas and to generate new concepts 
for control approaches. 

Studies to determine the maximum hydrocarbon and carbon 
monoxide control that can be economically attained with present 
internal combustion engines. 

Individual projects, of course, may overlap into more than one of 
these study areas and may satisfy several objectives. Work supported 
by the Center at the Petroleum Research Center of the Bureau of 
Mines, for example, is studying the manner in which selected design 
parameters, engine operating variables, emission control techniques, 
and fuel factors influence the quantity and composition of automotive 
exhaust emissions. Such work, which is being; complemented by efforts 
within the Center's own laboratories, provides basic knowle<ige that 
is useful in developing new control approaches, establishing the feasi- 
bility of controlling various pollutants, and determining the maximum 
deg^ to which certain pollutants can be controlled. Thus it provides 
basic information to help industry develop and improve control sys- 
tems and it provides knowledge tnat is of use in establishing future 
standards. 

The Federal Government's research and development proj^ram on 
automotive air pollution includes (1) projects conducted within the 
National Center's laboratories, (2) Federal contracts with private 
engineering and consulting organizations, and (3) interagency efforts 
within the Federal Government. Most of the projects carrieci out by 
other Federal agencies are funded by the Center; some are not, how- 
ever, such as research by the Department of Housing and Urban De- 
velopment on vehicles having low pollution potential. By far the 
greatest share of the National Center's work is done on a contract basis. 

Cooperative research programs jointly funded by the Federal Gov- 
ernment and private industry groups are another way in which con- 
trol technology is being developed. The National Center has joined 
with the Automobile Manufacturers Association and the American 
Petroleum Institute in a 3-year, $10 million research program aimed 
at gaining more knowledge on the control of automotive air pollution. 
The program will be directed by the Coordinating Research Council, 
an independent, nonprofit organization devoted to improving engines 
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and petroleum products. The Center will support those research proj- 
ects that meet its specific needs, and generally will contribute one- 
third of their cost. The 30 projects currently planned are in five cate- 
gories : (1) interactions between petroleum prodoicts and vehicle con- 
trol systems; (2) instrumentation and test procedures for exhaust 
emission measurement; (3) atmospheric chemistry studies, which in- 
clude the measurement of photochemical reactivity of hydrocait>ons 
and nitric oxide, the evaluation of plant damage caused by pollutants, 
the development o^ a mathematical model of the diffusion of pollut- 
ants in urban areas, and the study of the ultimate fate of carbon 
monoxide in the atmosphere; (4) surveillance, inspection, and mainte- 
nance of automotive equipment to insure the most effective and eco- 
nomical control of exhaust emissions; and (5) studies on the health 
effects of selected automotive air pollutants. 

The research activities underway in the private sector are of con- 
siderable magnitude. The automobile and petroleum industries are 
spending large sums to privately develop improved control techniques. 
In addition to these individual corporate research programs, six pe- 
troleum firms and one automobile manufacturer have joined forces in 
establishing the interindustry emissions control program. The goal 
of this $7 million program is to achieve a low-pollution, gasoline- 
powered vehicle which can be sold at a reasonable price. Within 2V^ 
years, the group seeks to achieve the following exhaust emission control 
levels in the laiboratory: (1) carbon monoxide emissions at 0.3 per- 
cent; (2) hydrocarbon emissions at 65 parts per million (p.p.m.), and 
(3) emissions of nitrogen oxides at 175 parts per million. These values 
represent sizable reductions over the Federal standards that currently 
apply to 1968 model-year vehicles (see table 1). Another research pro- 
gram is underway between several firms to achieve similar goals. 

The following discussion provides an outline of some of the re- 
search areas that are receiving attention, and it describes briefly the 
control systems and approaches under study, indicating the problems 
involved and the efforts being made to solve them. It is divided into 
three major sections: gasoline engines, diesel engines, and unconven- 
tional propulsion systems. 
Gasoline engines 

Although diesel-powered trucks and buses are noted for their un- 
pleasant smoke and odor, gasoline-powered vehicles are far more nu- 
merous than any other kind of vehicle and emit more types and quan- 
tities of pollutants. Therefore, they deserve the highest research and 
development priority. 

i. Control of exhaust emissions 
In a gasoline-powered vehicle, virtually all of the carbon monoxide, 

nitrogen oxides, and about 60 percent of the hydrocarbons come from 
the engine exhaust; most of the remaining hydrocarbons come from 
the crankcase and about 10 percent evaporate from the fuel tank and 
the carburetor. 

Carbon monoxide and hydrocarbons.—The motor vehicle manufac- 
turers have attempted to meet the exhaust emission standards for car- 
bon monoxide and hydrocarbons by using two basically different con- 
trol approaches: (1) air is injected into the exhaust manifold near 
the exhaust valves at the point of peak exhaust temi>eratures, thus 
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producing further combustion of the pollutants remaining in the gas 
mixture, and (2) various modifications are carried out on the engine 
ignition system and carburetor. These methods have proved reason- 
aoly succ^sful and are constantly undergoing further development 
and improvement. 

To stimulate the development of advanced control methods, the 
National Center is funding various projects to provide a more compre- 
hensive understanding of engine combustion. One such project is the 
evaluation of induction system variables such as fuel atomization, 
fuel vaporization, air-fuel mixing, and carburetor temperature. 

Nitrogen oxides.—Federal standards do not yet require the control 
of nitrogen oxides emissions. However, there is increasing interest in 
approaches that will reduce nitrogen oxides emissions without sacri- 
ficing the control of carbon monoxide and hydrocarbons. 

One approach under study is the exhaust gas recirculating system, 
which requires a controlled amount of the exhaust gas stream to re- 
circulate back through the engine intake system. This dilutes the com- 
bustible mixture admitted to nie engine cylinders and reduces the peak 
temperature, resulting in reduced formation of nitrogen oxides. This 
is usually accompanied, however, by some reduction in engine per- 
formance. The National Center is studying this approach in its own 
laboratories and by contract with ESSO Resesaren & Engineering 
Corp. The work in the Center's laboratories has produced an exhaust 
rrecirculation system which reduces introgen oxides emissions by 

percent, although there is some impairment in acceleration, decel- 
eration, and other drivability characteristics. The work at ESSO has 
established the relationships between nitrogen oxide emissions, odor, 
air-fuel ratios, and spark advance—all of which are influenced by the 
rate at which the gas is recycled for various engine speeds and engine 
loads. Also receiving careful attention is the effect of nitrogen oxides 
control on overall performance and economy. During the later phases 
of this contract investigation, an automatic recireulation system will 
be installed on different passenger cars for road evaluation. 

The information generated by this research, along with parallel 
developments in private industrial laboratories, will nelp determine 
the technical and economic feasibility of meeting any needed Federal 
standards for the control of nitrogen oxides emissions. 

ii. Control of evaporative losses 
Systems for the control of hydrocarbons that evaporate from the 

fuel tank and carburetor have been developed independently by ESSO 
Research & Engineering Corp. and by the Atlantic Richfield Corp. The 
ESSO system employs a small charcoal canister which is attached to 
the fuel system vents and which selectively absorbs hydrocarbon emis- 
sions during the critical portions of the driving cycle. During other 
periods, a control allows these vapors to be readmitted into the engine. 
The system developed by Atlantic Richfield represents a similar ap- 
proach ; instead of a charcoal filter, however, the engine crankcase is 
used as a storage reservoir for the fuel vapors. Other approaches under 
study by the motor vehicle industry include pressurized fuel tanks, as 
well as variations of the charcoal canister and crankcase storage 
systems. 



Progress in this field of technology has enabled the Secretary to pro- 
pose Federal standards limiting evaporative losses on 1970 model-year 
vehicles. 

Hi. Development of measuring techniques 
To achieve an effective reduction in vehicle emissions, it is necessary 

to have meaningful ways to measure these emissions under realistic 
operating conditions. The promulgation of Federal vehicular emission 
standards makes necessary a contmuing review and updating of com- 
pliance and inspection test procedures. Thus, the Cejiter seeks to im- 
prove compliance and inspection procedures to better assess vehicle 
emission levels, vehicle ojjeration, and the control systems themselves. 
Currently, there are three major areas in which the engineering activi- 
ties are concentrated: (1) the de\elopment of simple dynamometer test 
cycles which better simulate urban driving conditions, (2) the develop- 
ment of inexpensive but effective instrumentation for State inspection 
stations, and (3) the simplification and improvement of certification 
procedures. 

In its research to improve the measuring approaches that are used 
during testing, the Center's primary emphasis is on (1) increasing the 
speed of response of measuring instruments, particularly those using 
chromatographic methods (for example, for hydrocarbons), to permit 
immediate recognition of the effects of engine parameter variations; 
(2) developing chromatographic methods that will have the ability 
to classify hydrocarbon emissions in terms of their photochemical reac- 
tivity; (3) developing measuring techniques for hydrocarbon oxy- 
genates; and (4) evaluating substitutes for wet-chemical methods for 
measuring nitrogen oxides. 

An important recent advance has been the development of a sim- 
plified sampling system which gives an accurate indication of the total 
mass of pollutant emissions from all sizes and types of vehicles and 
engines. The development of this system paved the way for the cur- 
rently proposed 1970 Federal standards, which express emissions on a 
total mass basis. 
Diesel engines 

i. Control of exhaust emissions 
Diesel-powered vehicles account for only a small share of the total 

pollution contributed for motor vehicles in urban areas. However, the 
extensive complaints by private citizens about diesel vehicles result 
from the characteristic smoke and odor. Consequently, much of the 
research in Federal and private laboratories is directed toward better 
control of smoke and odor and the concomitant need to measure these 
pollutants. Under the sponsorship of the National Center and the Co- 
ordinating Research Council, Scott Research Laboratories in 1961 
began to examine the relationship between diesel exhaust odors and 
the chemical composition of the emissions. This was followed in 1962 
by Center-sponsored studies at the U.S. Bureau of Mines to define 
more broadly the nature of diesel emissions and by contract work at 
Southwest Research Institute in 1966 to evaluate existing methods for 
the control of diesel smoke and odor. 

Smoke control.—There are several well-recognized approaches for 
controlling the smoke emissions from diesel engines; tnese include 
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(1) careful maintenance of engines, (2) operation of engines below 
rated power capabilities, and (3) the use of certain fuel additives. To 
permit careful study of these methods and other pertinent factors, the 
National Center developed operating cycles using chassis dynomome- 
ters which simulate the normal driving conditions of diesel-powered 
trucks and buses in highway service. The information generated from 
the use of this technique helped provide the basis for the proposed 
1970 Federal standard limiting smoke emissions from diesel-powered 
vehicles. 

Odor control.—Research on the control of diesel exhaust odor is 
at a much earlier stage of development. Recently, research sponsored 
by the National Center has reaffirmed the ability of certain catalytic 
reactors, when substituted for the muffler, to reduce both exhaust odor 
and some gaseous pollutants. Fuel additives designed to suppress or 
eliminate odors have produced somewhat less encouraging results. By 
contract, the National Center will continue to examine the relation- 
ship between various pollution levels and human responses to odor, a 
necessary step if Federal odor standards are to be established. The 
Center is also studying the technical and economic factors associated 
with odor control approaches. 

Carton monoxide and hydrocarbons.—The emission of gaseous pol- 
lutants from diesel engines is much less than that emitted from gaso- 
line engines. For example, carbon monoxide emissions from diesel 
engines of both the two-cycle and four-cycle types are roughly one- 
tenth of those emitted from gasoline engines of equivalent power. 
Studies supported by the Center at the Bureau of Mmes suggest that 
hydrocarbon emissions from four-cycle diesel engines are much lower 
than that from comparable gasoline engines, although emissions from 
two-cycle engines may approach those of gasoline engines. When one 
adds to these findings the fact that diesel-powered vehicles are much 
less numerous than other vehicles, accounting for only about 3 to 5 
percent of the total automotive fuel consumed nationwide, it is clear 
that they account for an extremely small share of the total gaseous 
pollutants in most cities. Therefore, Federal standards for carbon 
monoxide and hydrocarbons emitted from diesel engines are of second- 
ary importance at this time. 

u. Development of measuring techniques 
As in the case of gasoline-powered vehicles, improved measuring 

techniques for diesels are essential for establishing meaningful Fed- 
eral standards. 

Odor measurement.—Since odors are extremely difficult to measure 
by normal quantitative procedures, research of the National Center is 
attempting to establish the relutionship between human perception 
of diesel exhaust odor and its chemical composition. At present, the 
human nose is the only detector which is sufficiently discriminating to 
be used as a basis for measurement. To make this evaluation as quanti- 
tative as possible, a Center-supported project has developed an odor- 
rating technique using a trained judging panel. The panel compares 
odors generated by test engines with 28 chemical standards of known 
composition. The odors are rated both in terms of intensity and chosen 
qualities. All Center contracts on diesel emission control use the same 
basic sensory system to evaluate odor control effectiveness. 

43-933 O—70—pt. 1 28 
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Smoke measurement.—To make the necessary measurement of smoke 
emissions from diesel engines, the National Center has developed a 
suitable smoke meter in its own laboratories. This meter passes light 
from a controlled source through the smoke plume emitted by the diesel 
engine, and the degree of light obscuration is measured directly. This 
meter passes light from a controlled source through the smoke plume 
emitted by the diesel engine, and the degree of Tight obscuration is 
measured directly. This provides an exact and quantitative way of 
measuring smoke emissions that are visible to the eye and constitute a 
public nuisance. The meter was a prerequisite to the promulgation of 
the 1970 Federal standard limiting diesel smoke emissions. 

Hydrocarbons measurement.—Hydrocarbon emissions from diesels 
are measured by various techniques, but these are usually complicated 
by the tendency of hydrocarbons of high molecular weignt to condense 
in the sampling system before they can reach the analyzer. The Na- 
tional Center is now studying various techniques involving high sys- 
tem temperatures and gaseous dilution to assure that a representative 
sample of the exhaust gets to the analyzer. Investigators at the Bureau 
of Mines, working under the Center's sponsorship, have developed 
techniques to analyze the nature of gaseous emissions from diesels by 
the use of gas-liquid chromatography. 
Unconventional propulsion systems 

Although it is possible to obtain further reductions in pollutant 
emissions from internal combustion engines, the ever-increasing popu- 
lation of motor vehicles dictates that work must also be directed to- 
ward alternative low-pollution propulsion systems. The National 
Center has supported several studies to examine the state of the art 
and future potential for low-emission unconventional vehicles. Under 
contracts with the Center, Battelle Memorial Institute has been look- 
ing at various chemical, thermal, and mechanical propulsion systems, 
and Arthur D. Little has been conducting an extensive evaluation of 
electrically powered vehicles. The purpose of this work, which is near- 
ing completion, is to define gap areas of knowledge, research, and tech- 
nical development for power systems that have promise. These efforts 
will provide guidelines for the optimum allocation of Federal and 
private research and development resources in this new field. 

Gas turbine.—In one study, the National Center examined the emis- 
sion characteristics of a gas turbine made available by the Chrysler 
Corp. The analysis indicated that emissions of carbon monoxide and 
hydrocarbons were much lower than from conventional, uncontrolled 
gasoline engines. However, high manufacturing costs and poor fuel 
economy represent problems that must be overcome before gas turbines 
can be used effectively in vehicles other than heavy-duty trucks and 
buses. 

Steam engine.—Recently, steam engines using the latest technology 
have been built and tested and have shown hydrocarbon and carbon 
monoxide levels even lower than those measured with gas turbines. 
These modem cars appear to have overcome most of the drawbacks 
of the early Stanley Steamer type of vehicle, which was plagued by 
slow warmup time, high water consumption, and explosion hazards. 
However, there are still significant cost and engineering problems to 
be solved. 
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Of all the systems that the Center has studied, preliminary esti- 

mates indicates that systems using continuous-flow combustion, such 
as steam engines and gas turbines, may hold the greatest promise for 
achieving the low pollutant emission levels that will be necessary in 
the periM from mid-1970 to the mid-1980's. 

Electnc vehicle.—In the late 1980's and beyond, the electric vehicle 
may be the most promising candidate. Even now, electric propulsion 
is practical for limited applications and, with further advancements 
in the technology of batteries, controls, amd small motors, the family 
car could one day be battery powered. During this future period, the 
fu€(l cell, with its obvious attractiveness in terms of ease of reener- 
gizing and inherent high efficiency, also may be successfully adapted 
for vwiicle propulsion. 

COMFLIAXCE  AND INSPECTION 

To actually achieve improved air quality, it is not enourfi to estab- 
lish standards and conduct research on control techniques. There must 
be a workable plan to insure implementation of motor vehicle control 
systems which meet the designated emission standards. The National 
Center conducts three maior activities in this area: (1) It tests proto- 
types of new motor vehicles and certifies that they are in compliance 
with the standards, (2) it surveys groups of vehicles in normal service 
to determine the effectiveness of control systems under actual operating 
conditions, and (3) it assists in the development of methods and tech- 
niques for State inspection programs. 

i. Certification 
To certify new motor vehicles which meet the Federal emission 

standards, tne National Center has established an emission compliance 
laboratory near Detroit, Mich. Here tests are conducted on new vehicles 
submitted by manufacturers prior to production. These tests, which 
include exhaust gas sampling and analysis, are conducted in accord 
with procedures established by the National Center to enable the Fed- 
eral emission standards to be effectively implemented. The laboratory, 
which became operative on November 1, 1966, confirms test measure- 
ments made by the manufacturers and collects the necessary data to 
establish the eligibility of the vehicle manufacturers' products for 
certification in advance of production. The laboratory is equipped to 
perform 16 certification tests per day. 

The program for certification of 1968 model passenger cars and light 
commercial vehicles required the review of applications from 44 com- 
panies located in seven countries. The laboratory performed 730 emis- 
sion tests to establish eligibility for certification. Test scheduling was 
somewhat irregular to allow time for the vehicles to acquire mileage 
and to enable the manufacturers to conduct their own emission test 
programs. Scheduling was a particular problem during the spring and 
early summer of 1967, when an extremely large number of prototype 
models were submitted by domestic manufacturers for certification. 
The certification of prototypes of foreign vehicles, on the other hand, 
was carried out at a relatively constant level, and some certification 
testing for 1968 sales was done as late as this spring. On the whole, the 
laboratory facilities proved generally adequate for the certification of 
1968 model vehicles. 
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At present, certification activities are involved with changes in cur- 
rent models, the introduction of any new midyear models, and new 
applications from foreign manufacturers. In addition, testing is in- 
creasing for the certification of 1969 models that have different engines 
or control systems from those currently in use. 

i. Surveillance 
The certification testing of prototype vehicles under conditions 

where they must rapidly accumulate mileage may or may not accu- 
rately reflect the emission levels of vehicles in normal use. Disparities 
may develop when the vehicles go into mass production; also, varia- 
tions in the driving habits of motorists and differences in vehicle 
maintenance may have a major effect on emissions. The Center is at- 
tempting to determine the relationships between the test results of 
prototype vehicles and the emission characteristics of vehicles under 
normal use. Studies include the continued testing of the prototype 
vehicles which were part of the 1968 certification fleets. Unlike the 
original testing, which used accelerated mileage schedules, these stud- 
ies make use of a typical driving schedule. 

The center is also studying the changes, with age and use, of emis- 
sion characteristics of motor vehicles operated in actual sen-ice. Since 
1965, the center has supported a California-based surveillance pro- 
gram of vehicles equipped with emission control systems and owned 
and operated by the public. Because the 1966 California standards are 
equivalent to the 1968 Federal standards, this study has provided 
valuable information on the performance of emission control systems. 
The control systems used on the 1967 model automobiles showed a 
marked improvement over the 1966 models in controlling exhaust 
emissions over long-term use. The control systems of both model years, 
however, tended to decrease in effectiveness as mileage accumulated. 
Since the control technology employed on the 1967 California vehicles 
does not differ substantially from the systems currently in use, data on 
these vehicles provide some indication of the levels of emission control 
that can be expected for 1968 model vehicles under the present stand- 
ards. 

A second study by the Center examined 300 passenger cars in five 
cities. Each of the cities was selected to represent different climatic 
and driving conditions. The pollutant emission characteristics of ve- 
hicles with and without control systems were compared as the vehicles 
accumulated mileage. The results indicated that the controlled vehicles 
emitted roughly half as much hydrocarbons and carbon monoxide as 
the uncontrolled vehicles. Emission levels for both types increased with 
ijicreasing mileage. 

Another study, initiated in March 1968, is examining the emissions 
of vehicles from rental agencies in the Detroit and Los Angeles areas. 
The vehicles under study were selected from the rental vehicle fleets 
so as to be representative of the projected 1968 sales of the major do- 
mestic manufacturers. To allow accurate comparisons with the manu- 
facturers' test results, careful adjustments of idje speed, idle mixture, 
and basic ignition timing will be made during each emission test. 

ui. Inspection programs 
One possible way to achieve and maintain effective emission control 

is through periodic inspections. Under the Air Quality Act sec. 209, 
federal grants may be made to appropriate State air pollution control 
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agencies in an amount up to two-thirds of the cost of developing mean- 
ing^l uniform inspection and testing programs for motor vehicle 
emissions and emission control devices. The National Center has under- 
way several projects to aid in the development of inspection procedures 
and test instrumentation for State programs. 

Thus far, two schemes have been proposed for periodic emission in- 
spections undertaken at the State level. One of these, developed under a 
Federal grant to the State of New Jersey, involves the operation and 
testing of vehicles according to an abbreviated test cycle. The second, 
offered for consideration by an industrial firm, comprises three dif- 
ferent modes capable of showing consistent results upon repetition. 
Within the limitations imposed by time and facilities, the National 
Center is examining these two techniques with the use of prototype 
emission-controlled vehicles. The tests attempt to determine if the 
cycles accurately indicate control system malfunction and if they cor- 
relate with Federal test procedure. The C^enter also is evaluating a 
number of experimental analytical instruments which have been sub- 
mitted by private sources. In addition, several systems studies are un- 
derway to analyze the cost effectiveness of a variety of possible 
inspection and maintenance schemes. 

At this early date, the evaluations being conducted by the Center 
have not progressed far enough to recommend the adoption of any one 
test instrument or inspection procedure. 
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Excerpt from Senate Document 91-11, dated 
March 4, 1969, entitled ''Progress in the 
Prevention and Control of Air Pollution"-- 
Second Report of the Secretary of Health, 
Education, and Welfare to the Congress of 
the United States in compliance with Public 
Law 90-148 The Air Quality Act of 1967. 

VII. AUTOMOTIVE AIR POLLUTION, EMISSION 
STANDARDS AND RELATED ACTIVITIES 

A. ATJTOMOTTVE AIR POLLTTTION CONTROL 

This section covers progress in three areas: The setting of national 
emission standards, the research and development of improved emis- 
sion controls, and the assurance of compliance with Federal standards. 

Automotive sources continue to emit more pollutants than all sta- 
tionary sources combined. The automobile is responsible for over 90 
percent of all carbon monoxide, 60 percent of the hydrocarbons, 50 
percent of the oxides of nitrogen, and virtually all of the lead emitted 
mto the Nation's air. 

The Federal program has sought to cope with automotive air pollu- 
tion by establisning nationwide standards that limit the emissions of 
carbon monoxide and hydrocarbons, based on the technical and eco- 
nomic feasibility of their control. It has sought to advance the state-of- 
the-art of automotive control technology through a research and devel- 
opment program aimed both at complementmg and stimulating in- 
dustry's efforts. Finally, it has initiated an active program to examine 
the effectiveness of emission control devices as the vehicles acquire 
mileage. 

1.   NATIONAL EMISSION STANDARDS 

The Federal automotive emission standards, adopted in March 1966, 
apply to new gasoline-powered mssenger cars and light trucks begin- 
ning with the 1968 model year. These standards were set on the basis 
of the maximum degree of control possible consistent with considera- 
tions of technological feasibility and economic costs, as well as on 
evaluation of the need for control from the standpoint of prot^tion 
of public health and welfare. 
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Although the national emission standards for 1968 and 1969 model 
year vehicles were expressed in terms of concentrations, i.e., p.p.m. of 
hydrocarbons and percent of carbon monoxide, an improved and more 
informative expression of the standard is in ^ams per vehicle mile. 
The 1968 and 1969 national standards are equivalent to 33 grams per 
vehicle mile of carbon monoxide and 3.2 grams of hydrocarbons for 
the average vehicle. 

In Jime of 1968 the Secretary issued revised standards applicable 
to 1970 and 1971 model year vehicles. These standards represent the 
second step in the battle with the ubiquitous automobile for clean air. 
Although the 1968 and 1969 models are lower emitters, pollution is not 
expected to be reduced because the total vehicle population continues 
to grow. 

The new standards are expressed in terms of grams per vehicle 
mile. Table 2 shows the effect of both standards on typical vehicles. It 
shows the reduction in allowable emissions permitted from new 
gasoline-powered motor vehicles. Not shown in the table, but also of 
significance, is that the 1970 regulations for the first time set perform- 
ance standards for smoke emissions from diesel-powered trucks and 
buses. 

The expected achievements of control measures now required can be 
seen in table 3, also the estimated effectiveness of these standards on 
th total national pollution burden from motor vehicles. The estimated 
results of controls called for by both the initial and revised national 
emission standards are shown. 

It should be noted that due to the increasing use of motor vehicles 
there is a timelag before any noticeable change occurs in total na- 
tional automotive emissions. Thus in table 3, the 1968 and 1970 stand- 
ards do not reduce total emissions from all motor vehicles to below 
1966 levels until 1971. 
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TABLE 3.-NATI0NAL CONTROL OF MOTOR VEHICLE EMISSIONS 

1966      1967      1968      1969      1970      1971 

Total amissions prevented by controls (millions of tons) (cumula- 
tive reductions): 

Hydrocarbons       1.3        1.8       2.8       3.9       "5.2        '6.9 
Carbon monoKide 4 .9       5.8      11.2      18.1        25.0 

Total national auto emissions (millions of tons per year): 
Hydrocarbons      10.3      10.5      10.7      10.7     >10.1        i9.6 
Carbon monoxide     61.9      65.3      66.5      67.2      66.4       58.8 

> The effect of California's 1970 evaporative control standard is not included. 

In the years after 1971 the 1968 and 1970 standards will achieve a 
sharp downturn in national emissions. This downturn, however, will 
unfortunately be short lived. The increases in vehicle population and 
vehicle usage, will again begin a rise in pollution levels by the 
mid-seventies. 

Consequently the current standards will only improve the situation 
in the short run. To solve the problem will require improved emission 
control systems and more restrictive standards. To this end, NAPCA 
is expanding its research and development efforts. 

2.   ATJTOMOnVE   EMISSION   CWNTROL RESE^VRCH   AKD   DEVELOPMENT 

Although the primary responsibility for developing emission con- 
trol systems lies with the vehicle manufacturers and fuel producers, 
the purpose of the Federal program is to stimulate, complement, and 
assist in furthering the development of improved control systems. 
NAPCA has undertaken a variety of research and development 
projects to carry out its responsibilities. Projects are conducted (1) 
within NAPCA laboratories, (2) in other Government agencies at the 
Federal and State levels, (3) under contract with corporations and 
universities, and (4) by cooperative research jointly funded by the 
Federal Government and private industry groups. 
(a) Conventional engines 

Plans have been set to organize a study on the control of particulate 
emissions from motor vehiSe engines. This research and development 
will be directed toward gap areas in the control technology for particu- 
late emissions, with the goals of developing a simple, long-lived, 
exhaust system device for eliminating a substantial portion of tlie lead 
particulates which otherwise are emitted to the atmosphere. Considera- 
tion will also be given in this study to the control of diesel exhaust 
smoke. 

The first national symposium on heterogeneous catalysis for control 
of air pollution, cosponsored by NAPCA and the Franklin Institute, 
was held during the reporting period. A synopsis of the proceedings 
of this symposium will be published early in 1969. The symposium 
served to bring forth considerable information concerning research 
activities in this field with application to motor vehcle emissions con- 
trol. This information will serve to guide NAPCA in planning re- 
search which will complement the efforts presently going on in 
industry and continue to stimulate such efforts. 

In a continuing study on human responses to diesel exhaust odor, 
Southwest Research Iiiistitute is designing and constructing mobile 
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odor presentation facilities suitable for use by selected human sub- 
jects, utilizing a high production diesel engine. A suitable question- 
naire will be designed to elicit responses denoting the reactions, adverse 
or otherwse, of these subjects to odors. This inronnation will assist in 
establishing a basis for Federal odor standards. Additional NAPCA 
sponsored research involving odor and other aspects of diesel emissions 
is in progress at the Bureau of Mines Petroleum Research Center, 
and Arthur D. Little Laboratories. The latter project is cosponsored 
with private industry through the Coordinating Research Council. 
In addition, increasing evidence of research by private industry on 
odorant identification has appeared through press releases and tech- 
nical papers. Through all these means, it is oelieved that identification 
of certam classes of odorous materials in diesel exhaust will be made 
during the coming year. The information generated by these parallel 
studies should prove applicable to characterization of odors generated 
by turbine engines and other continuous flow combustion systems as 
well. 

A project is now in progress with Battelle Memorial Institute to con- 
duct analytical studies of fuel atomization, vaporization and mixing, 
and to evaluate the applicability of different fuel atomization method 
to motor vehicle powerplants. The results of this work will be applied to 
decisions concerning future research aimed at emissions reductions by 
means of fuel induction svstem changes. 

Plans have also been formulated for initiation of research directed 
toward materials of construction having suitable high temperature 
properties for exhaust manifold reactors designed to thermally oxidize 
carbon monoxide and hydrocarbons. This work will be done through 
the National Aeronautics and Space Administration, Lewis Flight 
Propulsion Center. 

As was noted in the first report the Automobile Manufacturers As- 
sociation and the American Petroleum Institute are funding through 
the Coordinating Research Council a 3-year research program to 
generate knowledge on factors influencing automotive air pollution. 
Sfany of these projects are cosponsored by NAPCA. Some of these 
which relate to emissions control research are: (1) a study on the 
influence of gasoline volatility on exhaust and evaporative emissions in 
which NAPCA is cooperating in funding the part which considers 
the influence of gasoline volatility on vehicle driveability; (2) a study 
on the relationship between sensory measurements of diesel exhaust 
odor and exhaust composition, referred to earlier; and (3) a study on 
the kinetics of oxidation and quenching of combustibles in gasoline 
engines, the objective of which is to improve knowledge of the burn- 
ing processes which lead to pollutant origins and disappearance under 
conditions typical of gasoline engine coim>ustion and exhaust systems, 
(ft) AUernatelovj-emwaion power plants 

A study by Arthur D. Little has been completed in which various 
tvpes of electric propulsion systems were evaluated. It was determined 
that a propulsion system with sufficient power to weight ratio and 
energy storage capacity for family car use could be developed within 
10 years under a properly organized research program. 

A project was completed imder contract to gather information on 
emissions from aircraft. The work served as the basis for the report to 
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CJongress required by section 211 (b) of the Air Quality Act of 1967. 
The report is to be published in early 1969. 

In addition, participation in aircraft industry committee CTOups 
sponsored both by the Society of Automotive Engineers and the Co- 
ordinating Research Council has produced the impression that inten- 
sive efforts are in progress to eliminate visible smoke emitted by all 
new powerplants (and certain existing powerplants as well) by com- 
bustor design. Hydrocarbons and carbon monoxide emissions from 
aircraft gas turbines are a problem at idle and taxi power settings, 
which may constitute local problems in certain terminal areas. Control 
of these emissions by combustion system design is also believed feasible. 

3. CJEarriFICATION 

NAPCA maintains an emission compliance laboratory near Detroit, 
Mich., to certify new motor vehicles which meet the Federal emission 
standards. Here tests are conducted on prototype vehicles submitted by 
manufacturers prior to production. These tests which include exhaust 
gas sampling and analysis, are conducted in accordance with pro- 
cedures established by NAPCA to determine compliance with the 
Federal emission standards. 

The program for certification of 1968 and 1969 model passenger 
cars and light commercial vehicles required the review of applications 
from approximately 50 companies located in seven countries. The labo- 
ratory performed 730 and 1,083 emission tests for 1968 and 1969 
vehicles, respectively, to establish eligibility for certification. Test 
scheduling was somewhat irregular to allow time for the vehicles to 
acquire mileage and to enable the manufacturers to conduct their own 
emission test programs. Scheduling was a particular problem during 
the spring and early summer of 1967, and again in 1968, when an 
extremely large number of prototype models were submitted by domes- 
tic manufacturers for certification. The certification of prototypes of 
foreign vehicles, on the other hand, was carried out at a relatively 
constant level. Some certification testing for 1969 sales was done as 
late as the summer of 1968. On the whole, the laboratory facilities 
proved generally adequate for the certification of 1969 model vehicles. 

At present, certification activities are involved with changes in cur- 
rent models, the introduction of new midyear models, and new appli- 
cations from manufacturers. Test requirements are greater, however, 
for the certification of 1970 models that have different engines and 
control systems from those currently in use. Enlarged facilities will 
be necessary to carry out the more complicated tests required by the 
1970 regulations. 

4. SUHVEILLANCE 

NAPCA is attempting to determine the relationships between the 
test results of protoype vehicles and the emission characteristics of 
vehicles under normal use. Studies include testing of representative 
mass production veliicles. NAPCA is also studying the changes, with 
age and use, of emission cliaracteristics of motor vehicles operated 
in actual service. 

A national surveillance study has been initiated to determine 
whether vehicles actually comply witli the Federal regulations. The 
study will provide statistically gathered information to evaluate the 
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air pollution emission control performance of certified pnoduotion 
model vehicles. Motor vehicle exnaust missions may vary in different 
parts of the country due to such factors as climate, topography, or 
urban development, so it is necessary to determine whether previously 
certified vehicles are conforming to the Federal standards in all areas 
of the coimtry. The United States has been divided into eight atmos- 
pheric areas. Ultimately, it is desired to obtain motor vehicle emission 
exhaust data from each area. The purpose of the first portion of the 
national surveillance study is to obtam exhaust emission data from 
that geographic re^on designated as "Great Plains Area." One-hun- 
dred and sixty statistically selected vehicles will be tested, three times 
each, for a total of 480 tests. 

Surveillance studies are being conducted in the Los Angeles area 
by the west coast laboratory, and in the Detroit area by the laboratorv 
at Willow Run Airport. In each area, vehicles are procured through 
commercial rental agencies. Approximately 1,900 vehicles from these 
sources are being tested. Tests are also being conducted on approxi- 
mately 60 vehicles provided by car manufacturers for the Willow Run 
surveillance fleet. 

5.  INSPECnOK  PROGRAMS 

One possible way to assure that vehicles in the hands of the public 
continue to effectively control emissions over the years is through 
periodic inspections, tinder the Air Quality Act (sec. 209), Federal 
grants may be made to appropriate State air pollution control agencies 
m an amount up to two-thiixis of the cost of developing meaningful 
uniform inspection and testing programs for motor vehicle emissions 
and emission control devices. No such grants have been funded to 
date. NAPCA has underway several projects to aid in the develop- 
ment of inspection procedures and test instrumentation for State 
pr^rams. 

Thus far, two schemes have been proposed for periodic emission in- 
spections to be undertaken at the State level. One of these, developed 
under a Federal grant to the State of New Jersey, involves the opera- 
tion and testing of vehicles according to an abbreviated test cycle. 
The second, offered for consideration by an industrial firm, comprises 
three different models capable of showing consistent results upon 
repetition. Within the limitations imposed by time, personnel, and 
facilities, NAPCA is examining these two techniques with the use of 
prototype emission-controlled vehicles. The tests attempt to deter- 
mine if the cycles accurately indicate control system malfunction and 
if they correlate with Federal test procedures. A number of experi- 
mental analytical instruments which have been submitted by private 
sources are also being evaluated. In addition, several systems studies 
are underway to analyze the cost-effectiveness of a variety of possible 
inspection and maintenance schemes. 

At this early date, the evaluations being conducted by the NAPCA 
have not progressed far enough to recommend to tne States the 
adoption of any one test instrument or inspection procedure. 
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6. EMISSION CONTROL SYSTEM EVALUATION (GASOLINE ENGINES) 

(a) Carbon monoxide and hydrocarbon control 
Efforts are continuing to achieve greater control of these two pol- 

lutants which are presently regulated to levels approximately one- 
third of the average of uncontrolled vehicles. Fuel injection and high 
eflSciency carburetion systems show promise for improved distribu- 
tion and cleaner air-fuel mixtures resulting in further emission re- 
duction. Some improvements are also obtainable from modifications 
of engine design features such as combustion chamber geometry, piston 
ring configuration, and valve timing. These emission control tech- 
niques are under study either in-house or by contract. 
(b) Nitrogen oxide control 

Studies of various control techniques are in progress. A study by 
Esso Research and Engineering Corp. has progressed from an engine 
dynamometer optimization phase to fully automated vehicle instal- 
lations of exhaust gas recirculation systems. These systems, achieving 
80 percent reduction of oxides of nitrogen, are compatible with com- 
mercially available hydrocarbon and carbon monoxide control. A fol- 
lowup study is being negotiated to evaluate durability of the system. 

A parallel evaluation of another oxides of nitrogen control system 
design is being supported in California by a NAPCA grant. In that 
too, emphasis is on durability and compatibility with hydrocarbon 
and caroon monoxide control systems. 

7.  EMISSION  TEST PROCEDURES 

To achieve an effective reduction in vehicle emissions, it is neces- 
sary to have accurate methods of measuring emissions under realistic 
operating conditions. Improved measurement systems are actively 
being sought. 

Currently, there are five major areas in which engineering activities 
are concentrated: (1) development of simple dynamometer test cycles 
which better simulate urban driving conditions for light duty vehicles 
(less than 6,000 lbs.) and three classes of heavy duty vehicles; (2) 
development of a simplified sampling system which gives an accurate 
measure of the total mass of pollutant emissions from the exhaust of 
all sizes and types of vehicles and engines; (3) development of a 
simplified fuel evaporative loss measuring system which measures all 
fuel losses from a nonoperating vehicle including those due to ambient 
temperature changes and those due to residual engine heat when turned 
off; (4) development of inexpensive but effective instrumentation and 
test cycles for State inspection stations; and (5) evaluation of meas- 
uring tecliniques for exhaust pollutants not currently regulated, such 
as oxides of mtrogen and hydrocarbon oxygenates. 

The major accomplishments in the area to date by NAPCA person- 
nel include: (1) development of a dynamomenter cycle for light-duty 
vehicles which simulate road conditions with respect to emissions; (2) 
development of a variable dilution proportional sampling system which 
measures the mass of emissions; (3) development of a simplified ex- 
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haust sampling collection method which allows for greatly reduced 
instrumentation requirements for multiple dynamometer test facilities; 
and (4) demonstration that complex dynamometer cycles may be used 
with the simplified sampling system witiiout appreciable increases in 
test cost or manpower requirements. 

In addition, aocomplisnments by others, either under contract or 
by encouragement, include development of; (1) nondispersive infrared 
analyzers for the measurement of nitric oxide; (2) an ultraviolet in- 
strument for the detection of nitrogen dioxide; (3) inexpensive instru- 
ments for the measurement of carbon monoxide and hydrocarbons; 
(4) inexpensive engine adjustment procedures; (5) a short dyna- 
mometer cycle for inspection procedures; (6) a key-mode dynamometer 
procedure which determines if the vehicle engine is operating as it was 
intended; and (7) dynamometer test cycle for heavy-duty trucks. 

8. CALIFORNIA  EMISSION  CONTROL  STANDARDS 

The Clean Air Act as amended (sec. 208), recognizes that com- 
pelling and extraordinary conditions might warrant State vehicular 
emission standards that are more stringent than the Federal standards. 
Therefore, the act provides that Federal regulations will be waived 
in any State which had adopted vehicle emission standards (other than 
crankcase emission standards) prior to March 30, 1966, unless the 
Secretary finds that the State does not require stricter standards, or 
that the State standards and accompanying enforcement procedures 
are not consistent with the act. California is the only State thus far 
that has applied for a waiver. On January 15-17, 1968, and on June 
5,1968, the Secretary held public hearings in California to provide an 
opportunity for all views to be expressed. Presentations were made by 
members of the State of California, the automotive industry, and 
other interested parties. 

On July 16, 1968, the Secretary found that: (1) California had, 
prior to March 30, 1966, adopted standards (other than crankcase 
emission standards) for the control of emissions from new motor 
vehicles and new motor vehicle engines; (2) California requires stand- 
ards more stringent than applicable Federal standards to meet com- 
pelling and extraordinary conditions; (3) California State standards 
and related enforcement procedures are more stringent than the appli- 
cable Federal standards, and are required to meet such compelling 
and extraordinary conditions; and (4) such State standards and pro- 
cedures are consistent with section 208(a) of the Clean Air Act, as 
amended. 

Based on these findings the Secretary waived the application of sec- 
tion 208(a) to the State of California with respect to the following 
identified State standards and test procedures: (1) California exhaust 
emission standards and test procedures for 1969 model heavy-duty 
vehicles; (2) California exhaust emission standards and test pro- 
cedures for 1969 model passenger cars (light duty vehicles); and 
(3) California fuel evaporative emission standards and test pro- 
cedures for 1970 model light duty vehicles. 

The waiver is applicable only with respect to the model years 
specified above. 

On September 27,1968, the Secretary received another request for a 
waiver from the State of California. This second request was prompted 



by the enactment of the California Le^slature of the Pure Air Act 
of 1968. This act establishes a number of increasingly stringent motor 
vehicle emission standards applicable to 1970, 1971, 1972, 1973, and 
1974 model years vehicles as shown in table 4. 

Emission standards and test procedures to implement the law were 
adopted on November 20,1968, by the California Air Resources Board. 
Public hearings will be scheduled promptly to provide the Secretary 
with information on which to base a decision on whether this waiver 
may be granted. 

TABLE 4. California vehicle emiition standards 

I. Oasotine-powered motor vehicles under 6,001 pounds manufacturer's maximum 
gross vehicle weight having an engine displacement of 50 cuhic inches or 
greater— 

A. Extaanst emissions: 
1. 1870 model year    2.2 grams per mile hydrocarbons. 

23 grams per mile carbon monoxide. 

2. 1971 model year    2.2 grams per mile hydrocarbons 
23 grams per mile carbon monoxide 
4.0 grams per mile oxides of nitrogen 

3. 1972 and 1973 model 
years    1.6 grams per mile hydrocarbon 

23 grams per mile carbon monoxide 
3.0 grams per mile oxides of nitrogen 

4. 1974 and later model 
years    1.5 grams per mile hydrocarbons 

23 grams per mile carbon monoxide 
1.3 grams per mile oxides of nitrogen 

B. Evaporative loss: 
1970 and later model 

years  6 grams hydrocarbons per test 

//. Chisoline-powered truok-tractor or bus over 6,001 pounds, manufacturer's 
gross vehicle weight— 

A. Exhaust emissions: 
1. 1970 and 1971 model years 275 ppm of hydrocarbona 

1.5 per cent carbon monoxide 
2. 1972 and later model years. - 180 ppm of hydrocarbons 

1 percent carbon monoxide 

».  UNCONTROLLED FOREIGN  AXTTOMOBILES 

NAPCA is increasingly concerned about the importation of for- 
eign-built motor vehicles not equipped to control emissions in accord- 
ance with the national emission standards applicable to new vehicles 
sold in this country. The entry of such vehicles is legal under the pro- 
visions of the Clean Air Act if the vehicles are not "new" as denned 
by the act. Thus, slightly used, uncontrolled 1968 and 1969 model 
year foreigi-built vehicles may legally be imported for resale in large 
numbers. The extent of this activity is presently being investigated 
by NAPCA. No accurate figures have been obtained yet, but it is esti- 
mated that thousands of such vehicles are entering each year. 

Furthermore, any individual who presently wishes to, may import 
an uncontrolled venicle for his own personal use or in the words of 
the act, for purposes other than sale or resale. No accurate figures are 
available on this type of importation either. It is believed, however, 
that thousands of uncontrolled vehicles are also entering each year 
under this provision of the Clean Air Act. 
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Although an individual vehicle may not create an air pollution 
problem, the combined emissions from large nimibers of uncontrolled 
vehicles will add a significant burden to the air quality of major 
metropolitan areas. 

10.   REGISTRATION   AND EVALTTATION  OP FUEL ADDITIVES 

Progress in fuel additives registration has taken place on two broad 
fronts: the gathering of information and the design of procedures. 
The two activities have usually been carried out simultaneously. 
(a) Information gathering 

Information on fuel additive usage has been accumulated from both 
public and private sources. A survey of fuel and fuel additive manu- 
facturers has been completed by an outside contractor. The summary 
report for this survey provides the following listings: (1) all domestic 
fuel producers; (2) all domestic fuel additive producers; (3) all fuel 
or fuel additive importers; (4) State bv State fuel and fuel additive 
procedures; and (6^ generic types of fuels and fuel additives being 
produced domestically, and the companies which produce each type. 

NAPCA personnel gathered additional • information in meetings 
with industrial representatives. The first meeting of the National 
Fuel Additives Advisory Committee was held in October. A large 
fart of this meeting was devoted to a discussion of industry practice* 
n November administrative representatives attended a meetmg of the 

American Petroleum Institute's Subcommittee on Environmental 
Standards. Fuel and additive company representatives at this meeting 
presented summary reports on each of the generic types of additives 
Presently used in petroleum fuels. Both of these meetings provided 

' APCA with a better imderstanding of the fuel additives problem. 
(6) Design of registration procedures 

The design of registration procedures and regulations has pro- 
ceeded well since the first report. Formal definitions have been drawn 
up for various terms used in the act. Registration forms are being 
designed to handle the flow of information between NAPCA and the 
companies involved. A computerized system is being devised to handle 
the vast amount of information which will be gathered during the 
registration process. 

Regulations describing the registration procedures are presently 
being drafted. The notice of proposed rulemaking should be published 
early in 1969. The first fuel to be designated will be motor vehicle 
gasoline. 
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CHAPTER II--Control and Compliance 
****** 

H.  To establish and, as necessary, to revise national standards for 
the control of air pollution from new motor vehicles and to Insure 
compliance with existing standards. 

Automobiles, primarily passenger cars, are by far the Nation's largest 
source of carbon monoxide,and they are a major source of hydrocarbons 
and nitrogen oxides, the two types of air pollutants most Involved in the 
formation of photochemical smog.  To deal with the motor vehicle pollu- 
tion problem, the Department of Health, Education, and Welfare is autho- 
rized to establish and enforce national standards applicable to new 
motor vehicles at the time of their original sale. 

National standards applicable to carbon monoxide and hydrocarbon 
emissions from new passenger cars and light trucks first went Into effect 
in the 1968 model year. Tighter restrictions went into effect at the 
beginning of the 1970 model year.  Figure 12 compares the revised stand- 
ards with those that had been in effect in the 1968-69 model years.  As 
shown in Figure 12, an additional reduction of hydrocarbon emissions 
will be required in the 1971 model year as a result of the application 
of standards providing for limitations on hydrocarbon evaporation from 
automobile fuel tanks and carburetors. 

On January 1, 1970, national standards applicable to heavy-duty motor 
vehicles will go into effect for the first time.  Figure 13 shows the 
standards that will be applicable to new, gasoline-fueled, heavy-duty 
vehicles.  New dlesel-powered, heavy-duty vehicles also will be affected. 
They will have to be equipped to comply with limitations on smoke emlsaioaa. 

Though the standards already established will reverse the upward 
trend in total emissions of carbon monoxide and hydrocarbons from motor 
vehicles, this effect will be relatively short-lived. The number of 
motor vehicles in use in the Nation is increasing; so is the use made of 
each one.  In another decade, these trends will more than offset the 
effect of the national standards established thus far.  Then, total 
emissions of carbon monoxide and hydrocarbons will again begin to rise. 

To prevent this from happening, further tightening of the standards 
will be necessary; in addition, standards will have to be set for motor 
vehicle pollutants not already covered, such as nitrogen oxides and par- 
ticulate matter.  Accordingly, NAPCA is in the process of establishing 
long-term emission reduction goals, as well as Intermediate goals to be 
reached by the mld-1970's. 

In regard to compliance with the motor vehicle emission standards, 
two significant problem areas have been Identified on the basis of ex- 
perience to date: 

First, the current program for determining whether new motor vehicles 
will comply with applicable standards rests mainly on testing of proto- 
type vehicles in advance of actual production. Typically, the prototypes 
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FIGURE 13 

1/ 
HEAVY DUTY VEHICLE (HDV) - POLLUTANT EmSSlONS 

Exhauac: 

1963 Model -    |        1970 National Standards         ' 
Year Truck         !                                                                      1 

Grains Per 
Vehicle Mile 

Grams Per 
Vehicle Mile 

Percent 
Reduction 

6.5 

79.2 

• 

5.4 

50.0 

16.9 

36.9             1 
i 
j 

i 

Hydrocarbons 

Carbon Monoxide 

Crankcase  blowby: 

;    Hydrocarbons 3.2 0.0 
1 

100.0            1 

I 

1^/ Vehicle with a gross vehicle weight greater than 6000 pounds. 

2J    Tested according to Federal HDV test procedures. 
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meet Che standards, often by a substantial margin. On the basis of 
prototype testing, manufacturers are entitled to receive certificates 
which are valid for at least one year and which carry with them a pre- 
sumption that production vehicles which are of substantially the same 
construction as prototypes will perform like the prototypes, insofar 
as air pollution control is concerned.  There is evidence, however, 
Chat this is not entirely true, but rather, Chat air pollution control 
systems installed in mass-produced vehicles often lose some of their 
effectiveness more rapidly than prototype systems do.  Evidence of such 
deterioration has come from testing of more than 4,000 cars by the Cali- 
fornia Air Resources Board and limited testing conducted by NAPCA in the 
Los Angeles and Detroit areas.  HAFCA has initiated additional testing 
in other urban areas.  In the meantime, consideracion is being given Co 
various ways of obtaining greater assurance Chat the air pollution control 
capabilities demonstrated by prototype systems will be matched by assembly- 
line products. 

The second significant problem involves Imporcaclon of mocor vehicles 
not equipped to meet applicable national standards for air pollution 
control.  The national standards esCablished under Che Clean Air AcC can 
be and are applied Co Imported, as well as American-made, vehicles.  For 
the most part, imported cars are equipped to comply with the standards. 
Under the law, however, cars are not subject to the standards if they 
are not being imported for sale or resale or if they are noc new, i.e., 
tide CO ehera was Cransferred Co Che ulciraace purchaser before Chelr 
enCry InCo Che counCry.  These exempCions permic reCurning CourisCs and 
military personnel Co import non-conforming cars legally.  In addition, 
an unknown, but undoubtedly significant, number of cars is brought in 
Illegally.  Though It is difficult to Identify such violations, some 
were Identified during Che past year and prosecution was initiated. 
A massive enforcement program would be necessary, however, to stop all 
illegiil entries; even then, non-conforming cars still could be Imported 
legally under existing law.  An amendment to the Clean Air AcC will be 
necessary to deal with this problem. 

California Standards 

The Clean Air Act prohibits State governments from adopting or 
enforcing air polluClon conCrol scandards applicable Co new moCor ve- 
hicles, buC IC permits Che Secretary of Health, Education, and Welfare 
Co waive Chis prohibiclon under cercain circurasCances.  A SCaCo may obcain 
such a waiver if ic had adopced moCor vehicle emission scandards (ochor 
than crankcase scandards) prior to March 30, 1966, and if compelling and 
extraordinary conditions in the State require standards more stringent 
than the national standards.  California is the only State which meets 
both criteria. 

In September 1968, California requested a waiver to permit enforcement 
of a series of increasingly stringent emission standards in the 1970-74 
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and later model years.  A waiver applicable to 1968-69 model year stand- 
ards had been granted previously.  Public hearings on the new request 
were held March 4-6, 1969.  Testimony was presented by State officials, 
representatives of automobile manufacturers, and other interested parties. 
Following examination of the hearing record, the Secretary granted a 
waiver applicable to the emission standards shown in Figure 14. 

1. To Insure the development and demonstration of new or improved 
techniques for reducing motor vehicle pollution. Including the 
development and demonstration of low-pollution engines. 

NAFCA conducts and supports research and development relating to 
Che prevention and control of air pollution from motor vehicles.  This 
activity includes research on fuels, investigation of emission control 
techniques applicable to the internal combustion engine, and develop- 
mental studies of other types of engines suitable for use in motor ve- 
hicles.  NAPCA's work in these areas is intended to stimulate and supple- 
ment research and development by organizations in the private sector. 
In addition, it provides knowledge needed to comply with the statutory 
requirement that "technological feasibility and economic costs" be taken 
into account In the establishment of national standards for motor vehicle 
pollution control. 

In collaboration with the National Aeronautics and Space Administra- 
tion (NASA), NAPCA is investigating high temperature resistant materials 
and coating for application in the development of an exhaust manifold 
reactor that would permit high-temperature oxidation of hydrocarbons and 
carbon monoxide.  Various metallic and ceramic materials are to be tested 
for their ability to withstand the high temperatures necessary for such 
oxidation; testing is scheduled to begin in mid-1970. 

Two projects are underway to test the feasibility of exhaust gas 
recirculation systems for controlling nitrogen oxides emissions.  In one 
of the projects, the performance of the system Is being tested under 
normal driving conditions.  In the other, its durability is being eval- 
uated at NAPCA's laboratory facilities. 

The feasibility of three techniques for controlling particulate 
emissions, including lead, from motor vehicles is beinj^ investigated. 
One of the techniques is sonic agglomeration; a small sound generator 
Induces particles in the exhaust gas stream to form clumps which can be 
trapped and thus prevented from escaping  Into the air.  The second is 
thermal precipitation, by which hot particles are attracted to a cool 
surface.  The third Is molten carbonate scrubbing; a chemical reaction 
removes particles from the exhaust gas stream.  The scrubbing techniques 
may also reduce nitrogen oxides emissions.  If the studies now in progress 
suggest that such techniques are practical, development and demonstration 
of the necessary hardware would follow. 
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Figure lA. California Vthicle Enisslon Standards 

I. Gasoline-powered motor vehicles under 6,001 pounds manufacturer's 
maximuni gross vehicle weight having an engine displacement of 
50 cubic inches or greater-- 

Exhaust Emissions: 

1. 1971 model year. . . .2.2 grams per mile hydrocarbons 
23 grams per mile carbon monoxide 
4.0 grams per mile oxides of nitrogen 

2. 1972 and 1973 model 
years 1.5 grams per mile hydrocarbons 

23 grams per mile carbon monoxide 
3.0 grama per mile oxides of nitrogen 

3. 1974 and later model 
years 1.5 grams per mile hydrocarbons 

23 grams per mile carbon monoxide 
1.3 grams per mile oxides of nitrogen 

II. Gasoline-powered truck-tractor or bus over 6,001 pounds, manufacturer's 
gross vehicle weight-- 

Exhaust Emissions: 

1972 and later model 
years 180 ppm of hydrocarbons 

1 percent carbon monoxide 
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N.\PCA Is continuing Co participate in motor vehicle pollution- 
related research projects sponsored by the Coordinating Research Council. 
NAFCA participates in those projects which are deemed relevant to its 
program objectives; currently, it is participating in about 20 projects. 
Among thera are studies of adverse effects of carbon monoxide, fate of 
carbon monoxide in the atmosphere, relationship of fuel composition and 
volatility exhaust emissions, dlesel odors, urban driving patterns, and 
surveillance, inspection, and maintenance procedures for minimizing 
motor vehicle emissions.  NAFCA is independently conducting and support- 
ing additional studies in some of these areas. 

In the area of fuels research, NAFCA is supporting research by the 
Bureai of Mines on fuel volatility in relation to hydrocarbon evapora- 
tion.  The objective is to identify gasoline mixtures that would have 
low-evaporation characteristics but still be acceptable from the stand- 
point of price and performance.  The advantage of this approach--or any 
other fuel change--is that it would reduce hydrocarbon emissions from 
all motor vehicles, regardless of whether they were subject to pollucton 
control standards. 

The feasibility of using liquid natural gas (LNG) as a motor vehicle 
fuel also is being investigated.  Through the cooperation of the General 
Services Administration, 12 cars have been equipped to use LNG.  Emissions 
are being measured every 4,000 miles.  This project will be completed in 
1970.  Though WC  probably is not suitable for routine use In family cars, 
it may well be practical for use in fleet operations.  In many urban 
areas, motor vehicle fleets account for as much as 10 percent of the 
total motor vehicle population. 

In the area of diesel emissions, NAFCA is conducting tests of a 
privately developed catalytic reactor designed to reduce diesel odors. 
Also being investigated is the reactor's effect on gaseous emissions 
from diesel engines. 

In addition to work on air pollution control techniques applicable 
to the internal combustion engine, NAFCA has begun moving toward the 
development and demonstration of unconventional, low-pollution engines. 
Two projects relating to the design and development of a Rankine-cyclc 
engin-: for use in passenger cars were initiated during the past year. 
One ol; the projects is intended to produce a conceptual design of a 
Rankine-cycIc engine comparable to the internal combustion engine insofar 
as performance, weight, and price are concerned.  The other project is 
a study of the combustion characteristics of the heat-gonerating portli^n 
of a Rankine-cycle engine.  Rankine-cycle engines can be designed to 
operate on water vapor (steam) or vapor arising from other fluids.  The 
steam car is, of course, the best known example of an automobile powered 
by a Rankine-cycle engine. 
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No matter what engines and fuels are in use, the impact of motor 
vehicle pollution can be reduced through proper highway design and 
traffic handling.  In collaboration with the Bureau of the Public Roads 
of the Department of Transportation and the City of New York, NAPCA is 
engaged in an effort to Identify highway configurations that will offer 
the greatest possibility of minimizing exposure to air pollution from 
motor vehicles. 

Finally, in keeping with its role as the lead agency in the Federal 
government's air pollution research and development efforts, NAPCA has 
been working on the development of a five-year plan for Federal efforts 
relating to motor vehicle pollution control. This plan will encompass 
all Federal activities in this problem area and will serve Co place the 
total Federal effort in perspective with non-governmental activities.  Pri- 
vate sector efforts are particularly important.  If the private sector 
engages in productive research and development in the area of motor 
vehicle pollution control, the Federal effort can be reduced to some 
extent. The five-year plan being developed by NAPCA will include work 
on both the Internal combustion engine and alternative systems, hardware 
and fuels, Instrumentation, and environmental planning. 



Mr. ROGERS. It is necessary for you on all environmental programs 
to get  the Council  on Environmental Quality to  approve  them? 

Mr. JOHNSON. I would not think it is necessary to get all environ- 
mental programs approved but I think it is important where these 
programs impact on other departments that we go to the Council so 
that proper coordination can be obtained and particularly is this true 
when we would seek the help and maybe funds from other departments 
to complement and supplement the funds within the Department of 
HEW. 

Mr. ROGERS. Are there any environmental programs that you 
think of that you would not go to the Environmental Council to 
obtain their approval? 

Mr. JOHNSON. Off the top of my head their probably is not but 
I am sure if I thought long enough and did a review that there would 
be some. 

Mr. ROGERS. We would like to know the different programs so 
that we can differentiate between those where the decision can be 
made in your Department and those that must go through the Council. 

Mr. JOHNSON. I don't think it is always a question, Mr. Chairman, 
as to a decision as to make sure that we are coordinating our respec- 
tive activities so that we get the most effective impact that we can 
can from the total federal program. 

Mr. ROGERS. I would like to know how the council works with 
you and how you coordinate it and with the other departments. If 
you could set that forth for us briefly. 

Mr. JOHNSON. Well, to attempt to do so, you recognize the council 
has not been in being very long but we will do the best we can. 

(The following material was received for the record:) 

DIRECTION UNDER WHICH THE COUNCIL ON ENVIRONMENTAL QUALITT AND TH» 
FEDERAL AGENCIES FUNCTION 

Public Law 91-190, the National Environmental Policy Act of 1969, established 
the Council on Environmental Quality. In furtherance of the purpose and policy 
of the Act the President issued Executive Order 11514 on March 5, 1970, which 
outlines the respective responsibilities of the Federal Agencies and of the Council 
on Environmental Quality. I believe that the Act and the Executive Order pro- 
vides sufficient direction under which the Council and the Federal Agencies can 
work. I do not believe that it is possible at this time to list the specific matters 
that will be handled by the Council or the Agencies. This will have to be deter- 
mined as each individual case arises. As the Council is just getting established we 
have little experience at this time in working with it to report but we believe that 
that the leadership and coordination that it will provide will greatly assist in the 
national effort to protect the environment. P. L. 91-190 and Executive Order 
11514 above referred to are submitted for the record. 

Public Law 91-190 
91st Congress, S. 1075 

January 1, 1970 
AN ACT To establish a national policy (or the environment, to provide for the establishment of a CoaneU 

on Environmental Quality, and for other purposes 

Be it enacted by the Senate and House of Representatives of the United Stales of 
America in Congress assembled, That this Act may be cited as the "National 
Environmental Policy of 1969". 

PURPOSE 

SEC. 2. The purposes of this Act are: To declare a national policy which will 
encourage productive and enjo.vable harmony between man and his environment; 
to promote efforts which will prevent or eliminate damage to the environment 
and biosphere and stimulate the health and welfare of man; to enrich the vmder- 
standing of the ecological systems and natural resources important to the Nation; 
and to estabUsh a Council on Environmental Quality. 
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TITLE I 

DECLARATION   Or  NATIONAL  ENVIRONMENTAL  POLICY 

SEC. 101. (a) The Congress, recognizing the profound impact of man's activity 
on the interrelations of all components of the natural environment, particularly 
the profound influences of population growth, high-density urbanization, industrial 
expansion, resource exploitation, and new and expanding technological advances 
and recognizing further the critical importance of restoring and maintaining 
environmental quality to the overall welfare and development of man, declares 
that it is the continuing policy of the Federal Government, in cooperation with 
State and local governments, and other concerned public and private organi- 
zations, to use all practicable means and measures, including financial and tech- 
nical assistance, in a manner calculated to foster and promote the general welfare, 
to create and maintain conditions under which man and nature can exist in 
productive harmony, and fulfill the social, economic, and other requirements of 
present and future generations of Americans. 

(b) In order to carry out the policy set forth in this Act, it is the continuing 
responsibility of the Federal Government to use all practicable means, consistent 
with other essential considerations of national policy, to improve and coordinate 
Federal plans, functions, program, and resources to the end that the Nation 
may— 

(1) fulfill the respon.sibilities of each generation as trustee of the environ- 
ment for succeeding generations; 

(2) assure for all Americans safe, healthful, productive, and esthetically 
and culturally pleasing surroundings; 

(3) attain the widest range of beneficial uses of the environment without 
degradation, risk to health or safety, or other undesirable and unintended 
consequences; 

(4) preserve important historic, cultural, and natural aspects of our 
national heritage, and maintain, wherever possible, an environment which 
supports diversity and variety of individual choice; 

(5) achieve a balance between population and resource use which will 
permit high standards of living and a wide sharing of life's amenities; and 

(6) enhance the quality of renewable resources and approach the maximum 
attainable recj'cling of depletable resources. 

(c) The Congress recognizes that each person should enjoy a healthful environ- 
ment and that each person has a responsibility to contribute to the preservation 
and enhancement of the environment. 

SEC. 102. The Congress authorizes and directs that, to the fullest extent possible: 
(1) the policies, regulations, and public laws of the United States shall be inter- 
preted and administered in accordance with the policies set forth in this Act, and 
(2) all agencies of the Federal Government shall— 

(A) utilize a systematic, interdisciplinary approach which will insure the 
integrated use of the natural and social sciences and the environmental design 
arts in planning and in decisionmaking which may have an impact on man's 
environment; 

(B) identify and develop methods and procedures, in consultation with the 
Council on Environmental Quality established by title II of this Act, which 
will insure that presently unquantified environmental amenities and values may 
be given appropriate consideration in decisionmaking along with economic and 
technical considerations; 

(C) include in every recommendation or report on proposals for legislation 
and other major Federal actions significantly affecting the quality of the 
human environment, a detailed statement by the responsible official on— 

(i) the environmental impact of the proposed action, 
(ii) any adverse environmental effects which cannot be avoided should 

the proposal be implemented, 
(iii) alternatives to the proposed action, 
(iv) the relationship between local short-term uses of man's environ- 

ment and the maintenance and enhancement of long-term produc- 
tivity, and 

(v) any irreversible and irretrievable commitments of resources which 
would be involved in the proposed action should it be implemented. 

Prior to making any detailed statement, the responsible Federal official shall 
consult with and obtain the comments of any Federal agency which has juris- 
diction by law or special expertise with respect to any environmental impact 
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involved. Copies of such statement and the comments and views of the 
appropriate Federal, State, and local agencies, which are authorized to 
develop and enforce environmental standards, shall be made available to 
the President, the Council on Environmental Quality and to the public as 
provided by section 552 of title 5, United States Code, and shall accompany 
the proposal through the existing agency review processes; 

(D) study, develop, and describe appropriate alternatives to recom- 
mended courses of action in any proposal which involves unresolved conflicts 
concerning alternative uses of available resources'; 

(E) recognize the worldwide and long-range character of environmental 
problems and, where consistent with the foreign policy of the United States, 
lend appropriate support to initiatives, resolutions, and programs designed 
to maximize international cooperation in anticipating and preventing a 
decline in the quality of mankind's world environment; 

(F) mal£e available to States, counties, municipalities, institutions, and 
individuals, advice and information useful in restoring, maintaining, and 
enhancing the quality of the environment; 

(G) initiate and utilize ecological information in the planning and devel- 
opment of resource-oriented projects; and 

(H) assist the Council on Environmental Quality established by title II 
of this Act. 

SEC. 103. All agencies of the Federal Government shall review their present 
statutory authority, administrative regulations, and current policies and pro- 
cedures for the purpose of determining whether there are any deficiencies or in 
consistencies therein which prohibit full compliance with the purposes and pro- 
visions of this Act and shall propose to the President not later than July 1, 1971, 
such measures as may be necessary to bring their authority and policies into 
conformity with the intent, purposes, and procedures set forth in this Act. 

SEC. 104. Nothing in Section 102 or 103 shall in any way affect the specific 
statutory obligations of any Federal agency (1) to comply with criteria or stand- 
ards of environmental quality, (2) to coordinate or consult with any other Federal 
or State agency, or (3) to act, or refrain from acting contingent upon the recom- 
mendations or certification of any other Federal or State agency. 

SEC. 105. The policies and goals set forth in this Act are supplementary to 
those set forth in existing authorizations of Federal agencies. 

TITLE II 

COUNCIIi   ON   ENVIRONMENTAL  QUALITY 

SEC. 201. The President shall transmit to the Congress annually beginning 
July 1, 1970, an Environmental Quality Report (hereinafter referred to as the 
"report") which shall set forth (1) the status and condition of the major natural, 
manmadc, or altered environmental classes of the Nation, including, but not 
limited to, the air, the aquatic, including marine, estuarine, and fresh water, and 
the terrestrial environment, including, but not limited to, the forest, dryland, 
wetland, range, urban, suburban, and rural environment; (2) current and foresee- 
able trends in the quality, management and utilization of such environments and 
the effects of those trends on the social, economic, and other requirements of the 
Nation; (3) the adequacy of available natural resources for fulfilling human and 
economic requirements of the Nation in light of expected population pressures; 
(4) a review of the programs and activities (including regulatory activities) of the 
Federal Government, the State and local governments, and nongovernmental 
entities or individuals, with particular reference to their effect on the environment 
and on the conservation, development and utilization of natural resources; and 
(5) a program for remedying the deficiencies of existing programs and activities, 
together with recommendations for legislation. 

SEC. 202 There is created in the Executive Office of the President a Council on 
Environmental Quality (hereinafter referred to as the "Council"). The CouncO 
shall be composed of three members who shall be appointed by the President to 
serve at his pleasure, by and with the advice and consent of the Senate. The 
President shall designate one of the members of the Council to serve as Chairman. 
Each member shall be a person who, as a result of his training, experience, and 
attainments, is exceptionally well qualified to analyze and interpret environmental 
trends and information of all l^inds; to appraise programs and activities of the 
Federal Government in the light of the policy set forth in title I of this Act; to be 
conscious of and responsive to the scientific, economic, social, esthetic, and 



371 

cultural needs and interests of the Nation; and to formulate and recommend 
national policies to promote the improvement of the quality of the environment. 

SEC. 203. The Council may employ such officers and employees as may be 
necessary to carry out its functions imder this Act. In addition, the Council may 
employ and fix the compensation of such experts and consultants as may be 
necessary for the carrying out of its functions under this Act, in accordance with 
section 3109 of title 5, United States Code (but without regard to the last sentence 
thereof). 

SEC. 204. It shall be the duty and function of the Council— 
(1) to assist and advise the President in the preparation of the Environ- 

mental Quality Report required by section 201; 
(2) to gather timely and authoritative information concerning the con- 

ditions and trends in the quality of the environment both current and pro- 
spective, to analyze and interpret such information for the purpose of deter- 
mining whether such conditions and trends are interfering, or are likely to 
interfere, with the achievement of the policy set forth in title I of this Act, 
and to compile and submit to the President studies relating to such conditions 
and trends; 

(3) to review and appraise the various programs and activities of the 
Federal Government in the light of the policy set forth in title I of this Act 
for the purpose of determining the extent to which such programs and 
activities are contributing to the achievement of such policy, and to make 
recommendations to the President with respect thereto; 

(4) to develop and recommend to the I^esidcnt national policies to foster 
and promote the improvement of environmental quality to meet the con- 
servation, social, economic, health, and other requirements and goals of the 
Nation; 

(5) to conduct investigations, studies, surveys, research, and analyses 
relating to ecological systems and environmental quality; 

(6) to document and define changes in the natural environment, including 
the plant and animal systems, and to accumulate necessary data and other 
information for a continuing analysis of these changes or trends and an 
interpretation of their underlying causes; 

(7) to report at least once each year to the President on the state and con- 
dition of the environment; and 

(8) to make and furnish such studies, reports thereon, and recommen- 
dations with respect to matters of policy and legislation as the President 
may request. 

SEC. 205. In exercising its powers, functions, and duties under this Act, the 
Council shall— 

(1) consult with the Citizens' Advisory Committee on Environmental 
Quality established by Executive Order numbered 11472, dated May 29, 1969, 
and with such representatives of science, industry, agriculture, labor, conser- 
vation organizations. State and local governments and other groups, as it 
deems advisable; and 

(2) utilize, to the fullest extent possible, the services, facilities, and infor- 
mation (including statistical information) of public and private agencies and 
organizations, and individuals, in order that duplication of effort and expense 
may be avoided, thus assuring that the Council's activities will not unneces- 
sarily overlap or conflict with similar activities authorized by law and per- 
formed by established agencies. 

SEC. 206. Members of the Council shall serve full time and the Chairman of the 
Council shall be compensated at the rate provided for Level II of the Executive 
Schedule Pay Rates (5 U.S.C. 5313). The other members of the Council shall bo 
compensated at the rate provided for Level IV or the Executive Schedule Pay 
Rates (5 U.S.C. 5315). 

SEC. 207. There are authorized to be appropriated to carry out the provisions 
of this Act not to exceed $300,000 for fiscal year 1970, $700,000 for fiscal year 1971, 
and $1,000,000 for each fiscal year thereafter. 

Approved January 1, 1970. 

PROTECTION AND ENHANCEMENT OF ENVIRONMENTAL QUALITY 

EXECUTIVE   ORDER  1I5M.   MARCH   8,   197T) 

By virtue of the authority vested in me as President of the United States and 
in furtherance of the purpose and policy of the National Environmental Policy 
Act of 1969 (Public Law No. 91-190, approved January 1, 1970), it is ordered as 
follows: 
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SECTION 1. Policy. The Federal Government shall provide leadership in pro- 
tecting and enhancing the quality of the Nation's environment to sustain and 
enrich human life. Federal agencies shall initiate measures needed to direct their 
policies, plans and programs so as to meet national environmental goals. The 
Council on Environmental Quality, through the Chairman, shall advise and assist 
the President in leading this national efiFort. 

SEC. 2. Responsibilities of Federal agencies. Consonant with Title I of the 
National Environmental Policy Act of 1969, hereafter referred to as the "Act", 
the heads of Federal agencies shall: 

(a) Monitor, evaluate, and control on a continuing basis their agencies' activities 
80 as to protect and enhance the quality of the environment. Such activities shall 
include those directed to controlling pollution and enhancing the environment and 
those designed to accomplish other program objectives which may affect the 
quahty of the environment. Agencies shall develop programs and measures to 
protect and enhance environmental quality and shall assess progress in meeting the 
specific objectives of such activities, Heads of agencies shall consult with appro- 
priate Federal, State and local agencies in carrying out their activities as they 
affect the quality of the environment. 

(b) Develop procedures to ensure the fullest practicable provision of timely 
public information and understanding of Federal plans and programs with 
environmental impact in order to obtain the views of interested parties. These 
procedures shall include, whenever appropriate, provision for public hearings, and 
shall provide the public with relevant information, including information on 
alternative courses of action. Federal agencies shall also encourage State and local 
agencies to adopt similar procedures for informing the public concerning their 
activities affecting the quaUty of the environment. 

(c) Insure that information regarding existing or potential environmental 
problems and control methods developed as part of research, development, 
demonstration, test, or evaluation activities is made available to Federal agencies. 
States, counties, municipalities, institutions, and other entities, as appropriate. 

(d) Review their agencies' statutory authority, administrative regulations, 
policies, and procedures, including those relating to loans, grants, contracts, 
teases, licenses, or permits, in order to identify any deficiencies or inconsistencies 
therein which prohibit or limit full compliance with the purposes and provisions 
of the Act. A report on this review and the corrective actions taken or planned, 
including such measures to be proposed to the President as may be necessary to 
bring their authority and policies into conformance with the intent, purposes, 
and procedures of the Act, shall be provided to the Council on Environmental 
Quality not later than September 1, 1970. 

(e) Engage in exchange of data and research results, and cooperate with 
agencies of other governments to foster the purposes of the Act. 

(f) Proceed, in coordination with other agencies, with actions required by 
section 102 of the Act. 

SEC. 3. Responsibilities of Council on Environmental Quality. The Council on 
Environmental Quality shall: 

(a) Evaluate existing and proposed policies and activities of the Federal Gov- 
ernment directed to the control of pollution and the enhancement of the environ- 
ment and to the accomplishment of other objectives which affect the quality of 
the environment. This shall include continuing review of procedures employed 
in the development and enforcement of Federal standards affecting environmental 
quality. Based upon such evaluations the Council shall, where appropriate, 
recommend to the President policies and programs to achieve more effective 
protection and enhancement of environmental quality and shall, where appro- 
priate, seek resolution of significant environmental issues. 

(b) Recommend to the President and to the agencies priorities among programs 
designed for the control of pollution and for enhancement of the environment. 

(c) Determine the need for the new policies and programs for dealing with 
environmental problems not being adequately addressed. 

(d) Conduct, as it determines to be appropriate, public hearings or conferences 
on issues of environmental significance. 

(e) Promote the development and use of indices and monitoring systems (1) to 
assess environmental conditions and trends, (2) to predict the environmental 
impact of proposed public and private actions, and (3) to determine the effec- 
tiveness of programs for protecting and enhancing environmental quality. 

(f) Coordinate Federal programs related to environmental quality. 
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(g) Advise and assist the President and the agencies in achieving international 
cooperation for dealing with environmental problems, under the foreign policy 
guidance of the Secretary of State. 

(h) Issue guidelines to Federal agencies for the preparation of detailed state- 
ments on proposals for legislation and other Federal actions affecting the environ- 
ment, as required by section 102(2) (C) of the Act. 

(i) Issue such ^ther instruction.^! to agencies, and request such reports and other 
information from them, as may be required to carry out the Council's responsi- 
bilities under the Act. 

(j) Assist the President in preparing the annual Environmental Quality 
Report provided for in section 201 of the Act. 

(k) Foster investigations, studies, surveys, research, and analyses relating to 
(i) ecological systems and environmental quality, (ii) the impact of new and 
changing te"chnologies thereon, and (iii) means of preventing or reducing adverse 
effects from such technologies. 

SEC. 4. Amendments ofE.O. 1147$. Executive Order No. 11472 of May 29, 1969, 
including the heading thereof, is hereby amended: 

(1) By substituting for the term "the Environmental Quality Council", 
wherever it occurs, the following: "the Cabinet Committee on the Environment". 

(2) By substituting for the term "the Council", wherever it occurs, the following: 
"the Cabinet Committee". 

(3) By inserting in subsection (f) of section 101, after "Budget," the following: 
"the Director of the Office of Science and Technology,". 

(4) By substituting for subsection (g) of section 101 the following: 
"(g) The Chairman of the Council on Environmental Quality (established by 

Public Law 91-190) shall assist the President in directing the affairs of the Cabinet 
Committee." 

(5) By deleting subsection (c) of section 102. 
(6) By substituting for "the Office of Science and Technology", in section 104, 

the following: "the Council on Environmental Quality (established by Public 
Law 91-190)". 

(7) By substituting for "(herinafter referred to as the 'Committee')", in section 
201, the following:  "(hereinafter referred to as the 'Citizens'  Committee')". 

(8) By substituting for the term "the Committee", wherever it occurs, the 
following: "the Citizens' Committee". • 

RICHARD NIXON 
The White House 

March 5, 1970 
[Filed with the Office of the Federal Register, 2:29 p.m., March 5, 1970] 

Mr. ROGERS. On solid wastes I understand you are proposing that 
a good bit of your duties be turned over to the council on 
environmental quality. 

Mr. JOHNSON. No, sir, that is not true. The legislation that is being 
proposed says that the council would have the directional respon- 
sibility for coordinating our recycling and reuse efforts research. 

There is much within the solid waste legislation that is still within 
the direct responsibility of the Department of HEW. 

Mr. ROGERS. But you don't think this should be a direct 
responsibility of your agency? 

Mr. JOHNSON. The administration feels that because of the number 
of departments that have interacting responsibilities, the Bureau of 
Mines for instance, the Department of Agriculture, that there ought to 
be a higher coordinating mechanism to again make sure that we do 
bring about the maximum effective impact as far as recycling efforts 
are concerned. 

Mr. ROGERS. So it would be only on recycling and what other? 
Mr. JOHNSON. Recycling and reuse of solid waste materials. 
Mr. ROGERS. Well now what has been accomplished do you really 

feel under the soUd waste disposal act? 
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Mr. JOHNSON. Why don't we ask Mr. Vaughan to speak to that. 
Mr. ROGERS. Yes. 
Mr. VAUGHAN. Well, it is hard to put this in quantitative terms 

I think that many things in many areas have been accomplished. 
We have been responsible for new technology which we described 
in the testimony. 

I think probably the thing which has been the most dramatic is 
the change you will see in the state agencies. Where this was a for- 
gotten, if not completely ignored, item of a state agency program 
prior to 1965, now it is an important part in at least 41 state agencies 
that we are working with cooperatively to develop a state action 
plan, and for the first time come to grips with the problems that 
exist within their jurisdictions. 

We have been working with universities, 11 in fact, who turn out 
additional research scientists and professional regulatory personnel 
for the states and others to carry on this work. 

We have been working to demonstrate new and improved tech- 
nology that comes off the research drawiag boards or the research 
laboratories. 

We found it is not good enough just to come up with a new idea 
even if you can prove it vnW work under carefully controlled cir- 
cumstances. 

You must put it in the city to see how it works today and day after 
day with the kind of personnel they have and the kind of situations 
they face. This is the real concept of our demonstration projects. 

Here again we conducted these all over the country m a variety 
of areas from recycling and reclamation to collection and disposal 
techniques, and having cities work together. One of the more difficult 
things is to stimulate small communities to work together mthout 
giving up their autonomy? How do they develop one plan which is 
the best for all of them and yet preserve the rights and the interests 
of the individual community? 

Several communities are attempting to do this right now. We are 
waiting to see how well they are doing. One thing I measure progress 
by is the number of state laws passed in the last few years—they say 
as a result of our planning grants—where the states, when they found 
out what kind of problem they had in solid wastes went to their 
legislatures and they got better solid waste laws passed. 

Ohio, Pennsylvania, South Carolina are three examples of this. 
There are others. This gives strong regulatory power to the state 
where none existed before. If you want to put in a new disposal 
technique in these states you have to got this approved by The otate 
Solid Waste Agency. 

They call for elimination in a certain time period of open burning 
dumps. This is a very important spin oflf, if you will permit that word, 
of our activities. 

We have about 150 researchjDrojects at this time and a like number 
of demonstration projects. We have been answering requests for 
technical assistance to give the cities better information on which to 
base their judgments of which way to go. 

Many times a city is faced with a crisis and they have had no one 
to go to advise them of what is available, what kuid of information, 
what alternatives do they have available to them. 
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Many times they have made what we consider the wrong decision 
based on insufficient eWdence. We have regional offices working care- 
fully with them to make sure they know they can get help in this area. 
We don't make the decisions for them, that is their responsibility. 

But if we can give them sound technical information that will then 
help them make one we feel we are doing important work. 

Mr. ROGERS. Should you have more authority to set requirements 
nationall}'? 

Mr. VAUGH,\N. I think if these are developed in close concert with 
the state agencies that will have to enforce them this would be 
desirable. 

Mr. ROGERS. Would you submit to the committee those suggestions 
that you might have that woidd give you the necessary authority? 

We would like to have them for the record at this point. 
Mr. VAUGHAX. Yes, sir, we would be happy to submit them for the 

record. 
(Till! following statement was received for the record:) 

The Department M currently developing new legislative proposals with regard 
to the solid wastes program and will include in these proposals any necessary 
additional authorities for the Department. The work on the.se proposals has not 
been completed. 

Mr. ROGERS. DO you give any help as far as construction grants? 
Mr. VAUGHAN. NO, sir, we have no authority for construction 

grants. Our financial assistance under this law Is limited to research 
and demonstration grants and to stato planning grants to help them 
but not for the construction of routine onorations. 

Mr. ROGERS. Should you have that j)rogram? 
Mr. VAUGHAN. We feel that while there might be some benefit in 

this becaus? wo recognize how hard pressed the cities are, that this is 
|)erhaps the short sighted attitude toward the basic problem and the 
edertu government can play a far different role of making money 

available from other sources, perhaps from the very industries that 
produce the wastes that cause the cities such problem. 

We hate to see short sighted solutions that may not really solve the 
problem. We have serious doubts as to whether a construction grant 
program will be tiuly effective. 

Mr. ROGERS. Has it been helpful in water sewage disposal, do you 
know? 

Mr. VAUGHAN. Probably someone in that field could answer it better. 
Mr. ROGERS. Were you aware of it? 
Mr. VAUGHAN. I am aware of this jirogram. I am aware of some of 

the difficulties in this program, by not having enough money to do the 
job. 

Mr. ROGERS. The President has thought that the grants to communi- 
ties for handling sewage ^)roblems has been effective and he has agreed 
to spend $S00 million this fiscal year. 

INow, I would presume that solid waste would come somewhere with- 
in the same significance to a community. Could you just quickly cap- 
sule for us the extent of the problem nation-wide on solid waste 
dis|)osal. 

Mr. VAUGHAN. I will do that and try to compare it with the kinds 
of water pollution problems we face and how these are different. 

43-93»—70—pt. 1 25 
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First, the ever growing amount we are taking care of, it is growing 
much faster than popuhition becatise of many things. We have 360 
million tons that we have to do something with in this countr3\ This 
is growhig and we expect it to double withm ten years. 

Mr. ROGERS. This is a problem every day for every community, is 
it not? 

Mr. VAUGHAN. That is right, every day for every community to han- 
dle this amount and do something about the loads that are increasing 
so fast. 

Mr. ROGERS. And it is a problem that is not tomorrow that you 
have to study, we know it is here, don't we? 

Mr. VAUGHAN. It is here today, yes, sir. In addition to the general 
problem of this gigantic mass of solid waste we have to do with, 
there are some specific problems of hard to handle wastes that are 
creating difficult problems even though they may be small in volume. 
An example of this is the kind of plastics that when burned in incin- 
erators or open dumps will produce very, very to.vic and corrosive 
gases. That is a speciiic problem independent of the overall mass we 
have to deal with. 

We have problems of collecting this material, not just disposing 
of it. This is where we might differ from the construction grants you 
mentioned. The greatest amount of money wc spend in this fielci is 
spent in the collection of this material and getting it to some place 
where you can do something with it. 

The city needs as much money there as they do in the disposal 
end of it. We see the mass of solid wastes growing so fast that unless 
we as a nation do something to actually cut down the amount that 
is generated from a variety of points of view that we won't be able 
to build facilities fast enough to take care of it. 

It is that simple. We won't be able to build trucks fast enough to 
collect it all or land fills enough if we double it every ten years, and 
it will if we don't do anything to stop the production of this. 

Mr. ROGERS. The projection is that it will double in ten years. 
Mr. VAUGHAN. Yes, sir, if we don't stop population and don't stop 

productivity, these two things. 
Mr. ROGERS. What is the amount of money now being spent? 
Mr. VAUGHAN. Roughly $4^2 billion a year. 
Mr. ROGERS. What is the effectiveness of the present disposal 

systems? Have you done any study on that? 
Mr. VAUGHAN. Yes, sir. We have. Our studies were very startling lo 

us because th^y revealed we were doing such a poor job especially in 
the disposal area. In land disposal, which is by far the most 
predominant method, accounting for 90 percent of all garbage disposed 
of. 

Mr. ROGER.S. YOU mean just dumped. 
Mr. VAUGHAN. Yes. Anything that uses the land as a repository for 

this.  Approximately 94 percent of  that method is unsatisfactoiy. 
Mr. ROGERS. Ninety-four percent. 
Mr. VAUGHAN. Ninety-four jjercent. Only six percent is good. 
Mr. ROGERS. What do you mean by unsatisfactory? 
Mr. VAUGHAN. Unsatisfactory from the standpoint of a relatively 

few criteria. One, do they cover with dirt every day like a sanitary 
land fill should or do they burn? If they never cover or if they burn 
we consider these both unsatisfactory. Or if they are designed so that 
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they create ground water or surface water pollution problc^ms, any 
of these three, if they are not done, we consider unsatisfactory. The 
bulk of the 94 percent are for just open burning dumps, no ifs and 
buts. The municipal incmcrators have a little better record, but not 
much better. 

We consider 75 percent of those unsatisfactory from the standpoint 
of efficiency of roaucing the waste, which is their prime purpose, or 
because they have inadequate air pollution control devices or both. 

Mr. ROGERS. What about dumping at sea? 
Mr. VAUGHAN. Dumping at sea is something that has come to our 

attention relatively recently. We are in the midst of a study now to 
determine how much is going on. I took a look at the preliminary 
results of this and a great deal, especially from industrial sources, is 
being dumped right now. We are trying to come up with criteria that 
would face this question but we have to know more about the problem 
first. 

Mr. ROGERS. Would you keep the committee advised? 
Mr. VAUGHAN. I will send you the first copy, yes, sir. 
(The following material was received for the record:) 
(An interim summary of the work conducted by the Dillingham Corporation 

imder a contract entitled "Oceanic Disposal of Solid Wa.stos and Industrial Sludges 
from 16 U.S. Coastal Cities" follows:) 

MARINE DISPOSAL OF SOLID WASTES AN INTERIM SUMMARY 

Robert P. Brown and David D. Smith' 

This report presents an interim summary of work being conducted under con- 
tract PH 86-68-203. It is expected that the final report on this project will be pub- 
lished by the Bureau of Solid Waste Management early in 1970. 

Important amounts of solid wa.stes are being transported by tug and barge and 
disposed of in the deep sea. These wastes include dredging spoils, refuse, construc- 
tion and demolition debris, waste oil, industrial chemicals and sludges as well as 
sewage sludge and other materiaLs. In 1968 the Bureau of Solid Waste Manage- 
ment within the Environmental Control Administration of the Department of 
Health, Education, and Welfare recognized the need to assess the magnitude and 
significance of marini! disposal operations as well as to predict the future effects of 
increa.sing tonnages of wa.stes disposed of at sea. The Bureau accordingly con- 
tracted with the Dillingham Corporation to provide an appraisal of oceanic disposal 
of solid wastes and industrial sludge from U.S. coastal cities. This inventory has 
considered the origin, composition, and marine disposal of wastes from Portland 
(Oregon), San Francisco, Los Angeles, San Diego, (ialveston, Texas City, Houston, 
Port Arthur, Beaumont, New Orleans, Pascagoula (Mississippi), Mobile, St. 
Petersburg, Charleston, Norfolk, Baltimore, Philadelphia, New York, and Bosten. 
The survey was based on interviews with individuals from approximately 90 
Federal and State agencies and industrial organizations within the the civilian 
sector. 

DISPOSAL METHODS 

Preliminary estimates reveal that some 48 million tons of the^e wastes were 
disposed of at sea in 1968 at an estimated cost of $29 million (Table 1). If dredging 
spoils are excluded, this e-stimate is reduced to 9.8 million tons disposed of at a cost 
roughly $13.5 million. These figures do not include outdated numitions. 

Methods employed for disposal consisted primarily of transporting the wastes 
in bulk or barrels aboard self-propelh^d or towed barges. The majority of the 
wastes were disposed of in bulk form and discharged while underway. Barreled 
wastes might, depending on local practices, be weighted and sunk, or ruptured at 
the sea surface bv axes or rifle fire and allowed to sink. Barging equipment ranged 
from highly sophisticated automated barges to antiquated barges and vessels 
that carry barreled wa.stes as deck cargo. 

I StafT Ot-eanographer and  Director, Applied Oceanography, Occanographlc Engineering Division 
DiUlngliain Corporation, La JoUa, California. 
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Dredging spoils are rotitinely handled by U.S. Corps of Engineers' ocean- 
going hopper dredge.s employed in annual harbor channel maintenance programs. 
In several cases, highly toxic chemical wastes have been carried to sea aboard 
merchant ships as deck cargo. The containers were then discharged in undeter- 
mined area-s once the ship was 300 miles from land. 

REGULATION AND ENFORCEMENT 

In general, the Corps of Engineers, on the basis of the River and Harbors Act 
of 1899, is the principle point of contact in most cities for processing applications 
to dispose of wastes at sea. This situation, is however, far from being clear-cut, a.s 
there is a series of other Federal, State and local agencies that by nature of their 
charter are concerned with pollution of the marine environment. Invariahlj-, 
these agencies become involved in the final decision to allow or deny permission 
for marine waste disposal. To complicate the picture further, the legal aspects of 
marine disposal are complex due to the fact that most disposal activities take 
place beyond the continental limits of the United States are and thus covered 
explicitly by present regulation-^. 

The survey has revealed that very few applications are denied, even though in 
some cases strong disapproval of the proposed operation has been voiced by sev- 
eral conservation agencies. A major factor here is that the legal responsibility 
for marine disposal is unclear. 

Compliance with whatever disposal procedures that regulatory agencies set 
up when an applicant is granted permission to dispose of wastes at sea is primarily 
a matter of cooperation. Although in some cases logs and fathometer charts are 
required from tugboat operators as a check on their operations, these are rarely 
given much scrutiny by the regulatory agene3'. Efforts at control are found at 
New York where dumping permits are issued for IJ-raonth periods and where 
occasional fines are levied. Even so, no instance could be found where a permit 
has ever been rescinded or not renewed because of past infractions of prescribed 
disposal procedures. 

Thus, there is a clear and urgent need for proper regulation which, in concert 
with both existing and future international conventions or agreements, will fix 
the responsibility for controlling discharges of solid or containerized wastes at 
8ea, regardless of the distance from shore. 

MARINE   DISPOSAL   INFORMATION   MANAGEMENT 

Although there are many Federal, State, and local agencies involved in one 
way or the other with the disposal of wastes from barges and ships in any one 
city, rarely did more than one of these agencies have a comprehensive picture of 
the total activities in their city. This lack of effective data management appears 
to be due primarily to both a lack of communication between the agencies involved 
and the concentration of interest in a given agency in only specific types of wastes. 
There are corresponding gaps in the management of environmental data required 
for assessment of existing or future waste discharges. 

ENVIRONMKNTAL   MONITORING   AND   OBSERVED   EFFECTS 

The results of this inventory have revealed that effective monitoring and 
surveillance of dispossal activities is nonexi.stent. After the occasional initial 
studies conducted cither by industry or interested regulatory agencies, there have 
been no follow-up programs. Even though water quality standards have been 
established, they are for the most part based on fragmentary evidence and seem 
more concerned with protecting the aesthetic enjoyment of the environment (e.g., 
color, floatables, aquatic growths, etc.) than with potential larger scale effects 
on the marine food chain. 

Thus, there is a serious knowledge gap regarding both the short- and long-term 
effects that present marine waste disposal activities will have on the marine 
environment. This lack of knowledge has seriou.sly hampered various responsible 
individuals in cognizant agencies when a request for a disposal permit has been 
circulated to them for review and comment; in almost all cases they have had to 
pass judgment without adequate facts. 

BENEFICIAL  USES 

One area that holds promise as a partial solution to the serious problem of our 
nation's solid waste disposal is the utilization of various types of wastes (such as 
car bodies, tires, rubble) to create artificial marine habitats for sport fish. Research 
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in this area has been conducted since 1958 by the California Department of Fish 
and Game in Southern California and since 1966 by the Bureau of Sport Fisheries 
and Wildlife Marine Laboratory at Sandy Hook, New Jersey. Another example 
often cited for the beneficial uses of wastes is the disposal of acid wastes, primarily 
spent sulfuric acid, from the New York area, which has reportedly created a sizable 
sport fishery for bluefish which previously didn't exist. These fish are caught at 
the outer fringe of the disposal grounds. 

Although there has apparently been a good deal of research on the Increase of 
fishing productivity of artificial reefs, there are few estimates of the total tonnages 
of various classes of wastes (cars, tires, rubble, etc.) that would be required for 
large-scale reef or i.sland building programs. One estimate indicates that a square 
area of flat ocean floor 2,oOO feet on a side could handle one million tires, unstacked. 

FUTDBE TRENDS 

Increasingly stringent water and air pollution as well as other environmental 
control laws, the loss of land areas now used for land disposal of solid wastes 
or ponding of liquid wastes, and the anticipated growth in population and industry 
within coastal areas during the coming years will almost certainly result in 
corresponding increases in the quantities of wa.ste discharged at sea. 

Several major cities have already shown substantial interest in proposed schemes 
for sea disposal of mimlcipal refuse. One proposed method Is to submerge the refuse 
(either baled or loose) to a depth where the hydrostatic pressure of seawater is 
sufficient to compress the material and cause it to become negatively buoj'ant. 
Another method proposes to utilize surplus World War II Liberty ships to trans- 
port the refuse to sea for Incineration and disposal of the ashes. 

During the last two years, there has been a marked increase In the number of 
inquiries to regulatory agencies l)y various industry representatives regarding 
the procedures involved in obtaining permission to dispose of wastes at sea. In 
addition, representatives from Industry already practicing marine waste disposal 
have indicated that unless other less costly solutions to their waste disposal 
problems become available, they expect to continue their present marine disposal 
practices. 

In summary, the present level of 48 million tons per year of wastes being 
barged to sea for disposal is expected to increase in the future. In order to control 
the effects of these materials ujion the marine environment, there is a need to fix 
the responsibility for regulating discharges of solid of containerized wastes at sea 

TABLE 1. -ESTIMATED AMOUNTS AND COSTS OF WASTES BARGED TO SEA IN 1958> 

Wastes 
Pacinc coast disposal       Atlantic coast disposal        Gull coast disposal 

Tons            Cost            Tons            Cost            Tons            Cost 

Dredging spoils 7,320.000     M, 175,000  MS.808.000 $8,608,000   15,300.000     $3,800,000 
Industrial wastes (Chemicals, acids, 

caustics, cleaners, sludges, waste 
liquors, oily wastes, etc.): 

Bulk-...         981,000        991,000     3,011,000     5.406,000        690,000      1,592,000 
Containerized  300 16,000 2,200 17,000 6,000        171,000 

Garbage and trash >         26,000        392,000     
Misce^al^eous (airplane parts, 

spoiled food, conhscated material, 
etc.)   200 3,000  

Sewage sludge M. 477,000    4.433,000   
Construction and demolition debris       574,000       430,000   

Total      8,327,500   4,577,000   23,872.200   18,894.000   15.996.000      5.563,000 

< Does not include outdated munitions. 
! Includes 200.000 tons of fly ash. 
! At San Diego 4,700 tons vessel garbage at {280,000 per year were discontinued in November 1%8. 
• Tonnage on wel basis. Assuming average 4.5-percent dry solids, this amounts to approximately 200,000 tons dry solids 

per year being barged to sea. 

Mr. ROGERS. What is the order of magnitude of the differing types 
of waste materials such as paper, glass, plastics? 

Mr. VAUGHAN. The preponderance of solid waste is paper, roughly 
60 percent. I don't have the figures with me for the others. 

Mr. ROGERS. You can submit the exact figures for the record. 
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Mr. VAUGHAN. Yes. But they are relatively small and pretty evenly 
distributed among the other things but paper is the biggest single 
item in solid wjiste today. 

Mr. ROGERS. Bottles, cans. 
Mr. VAUGHAN. Bottles, cans, other things are smaller. Glass is high 

in this. Tin cans, aluminum, plastics, and similar material represent 
the remainder. 

(The following tables were received for the record:) 

Composition and Analysis of Composite Municipal Refuse (1966)^ 
PeTCtnt 

Companrnts by wtifhl 
1. Corrugated paper boxes  2.3. 38 
2. Newspaper  9. 40 
3. Magazine paper  6. 80 
4. Brown paper ,  5. 57 
5. Mail  2.75 
6. Paper food cartons  2. 06 
7. Tissue paper  1. 98 
8. Wax cartons  . 76 
9. Plastic coated paper     . 76 

10. ^'egctable food wastes  2. 29 
11. Citric rinds and seeds  1. 53 
12. Meat scraps, cooked  2. 29 
13. Fried fats    2. 29 
14. Wood  2. 29 
15. Ripe tree leaves  2. 29 
16. Flower garden plants  1. 53 
17. Lawn grass, green  1. 53 
18. Evergreens  1. 53 
19. Plastics  . 76 
20. Rags  . 76 
21. Leather goods  . 38 
22. Rubber composition  . 38 
23. Paint and oils  . 76 
24. \'acumu cleaner catch  . 76 
25. Dirt  1.53 
26. Metals  6.85 
27. Glass, ceramics, ash  7. 73 
28. Adjusted moisture  9. 0.5 

Total   100. 00 
' Souroc: Kaiser, E. R. Chemical analyses of reruse components, 1966. 

Municipal Solid Wastes: Physical Characteristics Data^ {Typical Ranges) 

Prrnnl 
Category by iceight 

Metal products  8-11 
Glass products  8-11 
Paper products  40-54 
Food wastes  10-26 
Yard wastes  3-80 
Wood products  3-70 
Plastic products  1-20 
Cloth, rubber, hiathcr, synthetics  1-20 
Dirt, ashes, rocks, and other inerts  1-.50 

1 Souroi: "Cliaracteristlcs o( Municipal Solid Waste Management," Scrap Age, February 1969. 
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Mr. ROGERS. Would you set forth for the record those types of 
methods that you think offer the greasiest [lossibility of solution to 
the problem? In other words, where you gather the material and it is 
processed to be burned, to bring about electrical power, some of the 
research on that offers great hope. 

Mr. VAUGHAN. We agree. 
Mr. ROGERS. This ought to be accelerated. Do you have sufficient 

funds to continue that research and perhaps shorten the time element 
there? 

Mr. VAUGHAN. YOU are talking about our research projects on the 
incinerator that would burn solid waste and convert it, using a jet 
engine, to electricity. 

\Ir. ROGERS. Yes. 
Mr. VAUGHAN. We have sufficient funds to carry this project on. 

Perhaps not as fast as we would like, but we do have funds this year 
and next year in this budget for this purpose. 

Mr. ROGERS. This is the type of thing, Mr. Johnson, that we ought 
to be putting more funds to and the request ought to come in, if you 
don't have funds, to accelerate this because we (lon't have much time 
if we are going to double this problem in 10 years and where we know 
there is a possibility of solution and it looks good, and this one does 
from the reports I have seen, then we ought to come in and start 
doing it on a jiroject basis. 

This one offei's great ])romise, let us put additional funds there. If 
you need more the Congress wants to know about it and we will help 
you get them. Unless you put some priority on these research projects 
where they really offer some hope, then I think we are in just a mess 
of projects and eventually they may turn out something five or six or 
seven years from now. 

When is this one to be completed? 
Mr. VAUGHAN. About 5 years from now. 
Mr. ROGERS. If you had some additional funds, maybe two or three. 
Mr. VAUGHAN. We might make it three, but not mlich sooner than 

that, because there are certain things that have to be done. 
Mr. ROGERS. We ought to do it in three then. That is already three 

years into the ten. Then it will take time for building. I don't think 
we are meeting a $4)2 billion program with $15 million in research. 
It is just out of kilter. I don't think the American people realize, they 
are beginning to, the problem of solid waste disposal. Now we drama- 
tized water pollution, we dramatized air pollution some. It is beginning. 
But no one is talking much about the every day [iroblem that every 
community has to live with, every household in America has to live 
with. And we spend $15 million in research. We just need to do more. 

I hope you will come in with a review of this and let the committee 
know because I think the committee wants to be helpful and if you 
would let us know what you could actively use efficiently to speed 
these things up we would like to know it. 

Mr. CARTER. Mr. Chairman? 
Mr. ROGERS. Yes. 
Mr. CARTER. If the distinguished gentleman will yield, there is an 

increasing awareness of the cities througliout our country on this. 
Even the small towns are interested in it because it presents a great 
problem to them. All through our country I have seen it. They con- 
stantly contact us about this, if there are any funds to help them. 
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They really need these funds. In some cases there are agencies 
which are giving aid to certain sections of the country as perhaps j-ou 
know.  . 

For instance, in certain areas for land acquisition funds are furnished 
and also for purchase of machinery and equipment to be used in solid 
waste disj)osal. 1 am happy that this is being done in certain areas. 
I think it is necessary. 1 believe there is an increasing awareness and of 
coui"se there must be of this jjroblem. 

Thank you, Mr. Chairman. 
Mr. ROGERS. Let me also ask you how are we coming along with 

these programs to get them to make reusable items? Are you making 
any progress? I think Reynolds Aluminum has a program where they 
pay for cans to be brought back. 

Mr. VAUGHAN. Yes. 
Mr. ROGERS. Are there any other aluminum companies that do 

that? 
Mr. VAUGHAN. There may be some. This is the only one I know 

about. Certainly the only one that has been widely publicized. 
Mr. ROGERS. HOW about bottles. Are they trying to go back to the 

bottles? 
Mr. VAUGHAN. NO we are disappointed in the trend of disposable 

bottles that is going on now. We have had some working arrangement 
with the glass people to find uses for crushed glass. One of our re- 
search projects is using crushed glass as an aggregate. It is with the 
Univei-sity of Missoun at RoUa, Missouri and Toledo, Ohio, Libby- 
Owens-Ford Glass Company. This is fine. We still see more and more 
bottles coming out and find ourselves sometimes questioning this as 
well. 

Mr. ROGERS. Let us know some of this because we would like to 
have some background. We would like to question some of the makers 
of these products, why they won't cooperate if this is what is needed. 

Mr. VAUGHAN. There is one example I would like to bring to your 
attention that we wish all industries could do and that is the example 
of cutting down citrus waste by using the waste for cattle feed. I 
spoke recently to an industrialist that did this and found out this is 
as |)rofitable an operation as making fruit juices. 

Mr. ROGERS. Put some molasses with it sometime. 
Mr. VAUGHAN. This is an extract from the liquid thatjis in'the'peal, 

they evaporate it and put it back into the feed. There is a high demand 
for it, in Florida in this case, and the feed is considered superior to 
anything else that is available by many dairymen. They were able 
to take solid waste equal to the daily volume of San Francisco in 
this one industry and get rid of it as cattle feed rather than having 
to burn it or bury it or do something else with it. 

Mr. ROGERS. This is a constructive way to do it. W^hat about flue 
ash? 

Mr. VAUGHAN. We are trj-ing to find use for this, not only flue a.sh 
but other materials of a similar nature from various mining oi)erations 
as well, as sanitary land fill cover or aggregate for cinder blocks or 
for road paving, this kind of thing. 

Mr. ROGERS. Are you having some success in this do you feel? 
Mr. VAUGHAN. Yes, limited success. We hope for more in the future. 
Mr. ROGERS. What about automobiles, reclaiming automobiles for 

the steel industry? Why is not more of that done? 
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Mr. VAUGHAN. Not because they don't have the technology to 
crush the cars; you mentioned this this morning—I have seen the 
same thing, but because of a variety of problems: the market for such 
material, the technology of steel making, transportation cost involved 
from the time the person is through with the car to getting it to some 
centralized point. The legal problem of getting them off the street. 
There are a variety of problems that are independent of the mere 
technology of crushing or shredding. 

We are looking into this, but our work on this is just beginning. 
Mr. ROGERS. Someone told me that if they could get the copper 

out of the automobile and substitute aluminum for some of the winng 
and so forth, which is possible, that the steel companies would be 
more willing to buy the automobiles. 

Mr. VAUGHAN. That is correct. The copper in the steel is a con- 
taminant so far as the steel makers are concerned, that they don't 
like. They can handle the aluminum better. 

Mr. ROGERS. That is what I undei-stand. What progress are we 
making in encouraging this type of activity? Are we doing anything 
or just still researching? 

Mr. VAUGHAN. On this particular one we are researching to try to 
find out—a variety of things that would make the auto hulk more 
v^aluable to the salvage and steel maker. 

Mr. ROGERS. I would be hopeful that here agaui we could get the 
automobile industry  

Mr. VAUGHAN. I think actually some of the provisions of H.R. 15847 
address themselves to just this kind of activity. 

Mr. ROGERS. I would hope so. I would like to have some reports 
on any activity in getting together the automobile companies, the 
copper companies, aluminum, to see what could be done for reclaim- 
ing. I realize this may fall more within the jurisdiction of the Interior 
than your jurisdiction because I guess reclaiming metals is handled 
by Interior, is it not? 

Mr. VAUGHAN. This is a responsibility that is shared by both of us. 
They have full jurisdiction of the industrial waste from the mineral 
and fossile fuel industries. Where this waste becomes a community 
[)roblem this is something that we both do. 

(The following information was received for the record:) 
To our knowledge, there has; been little activity among the automobile manu- 

facturer and the copper and aluminum industries related to substituting materials 
to enhance the reclaimability of junked automobiles. A copy of a presentation by 
J. S. Poliskin entitled "Automobile Steel Scrap of Low-Residual Copper" given on 
the subject as follows: 

AnTOMOBiLE STEKL SCRAP OF LOW-RESIDUAL COPPER 

By J. S. Poliskin, Supervisor, Raw Materials 
Colt Industries, Crucible Inc., 

Materials Research Center, 
Pittsburgh, Pa. 

ABSTR.\CT 

Re-use of the steel in scrapped automobiles is hindered by the retention of copper 
in wire conductors and small motors which are costly to remove. Lower copper in 
the scrap can be achieved by using aluminum for the electrical conductor wiring 
and ceramic ferrito permanent magnets for the stators in small motors. During 
melting and refining of this scrap, the aluminum will oxidize and enter the slag, 
together with the ceramic oxides. The steel produced from this scrap will be low in 
copper. 
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The accuinnhition of scrapped, obsolete automobiles has been identified as an 
esthetic and resource problem within the United States.' The federal government, 
through such offices as the Bureau of Mines of the Department of the Interior, 
the Business and Oi^fense Services Administration of the Department of Com- 
merce, and the Bureau of Solid Waste Management of the Department of Health, 
Education and Welfare, has studied the automobile disjiosal problem. These 
bureaus, concerned with solid forms of environmental pollution and the conserva- 
tion and use of resources of the U.S. have conducted investigations and sponsored 
research on this problem. The largest automobile producer in the U.S. has re- 
ported ^ that the accumulation of scrap automobiles rose from about 14 million 
in 1960 to about IH million in 1967. The Institute of Scrap Iron and Steel ha."* 
sponsored conferences and urged research and other assistance in the disposal of 
the mounting number of scrap automobiles. Some legislators have considered 
imposition of a tax on the sale of an automobile to pay for its ultimate disposal. 

The components of a typical scrap car^ have been detailed as: 
Pouitdt 

Hulk or body    1, 100 
Engine and transini.ssion  8.50 
Heavy melting, frame, axles, drive shaft  900 
Combustibles and debris  41)0 
Gla.s.s, miscellaneous  90 

Total  3, 340 

The major disposal problem resides in the hulk which remains after removal of 
all the other parts listed above. The rcmo\ed parts arc usually salvaged separately 
or sold as replacement parts for other car.s. The sole large outlet for the hulks is 
as scrap for remelting into steel. However, technological advances of the pa.st 
decade in steelmaking have imposed economic and qiuility limitations on the use of 
car scrap. Improvements in blast furnace productivity of molten metal and in- 
creasing adoption of the fast-moving basic oxygen furnace have resulted in reduced 
demand by the steel industry for scrap in general and high impurity bearing auto- 
mobile .scrap in i)articular. Basic oxygen furnaces normally take only about 30% 
scrap compared to 50-100% scrap in open hearth furnaces and ll)0'f scrap in 
electric furnaces. However, increased use of scrap by preheating it externally to 
the basic oxygen or electric furnace is under development and will lead to greater 
scraj) demand. 

Industry has not yet developed economic methods for processing all used steel 
products, particularly automobile bodies into acceptable grades of steel scrap. 
As others have pointed out (1), (2), a major hindrance to the greater acceptance of 
automobile scrap for steelmaking is its copper content. Despite removal by 
stripping of the large copper bearing components such as the radiator, generator 
and starter, much of the copper in electrical conductor wiring and small covered- 
over accessory motors remains in the hulk because the expense entailed in its 
removal is considered excessive. This applies to the two common methods of 
processing hulks for scrap, i.e., baling or compressing into No. 2 bundles which 
retain all the attached impurities, or shredding into small pieces from which some 
of the impurities may be removed. When the product from cither of these processes 
is melted in steel furnaces, the copper alloys with the iron and is praetically 
completely recovered in the steel prod\ict. Some reduction in copper can be 
attained by reacting molten iron with sodium sulfate (4), (5), (6), but none of the 
melting and refining methods common to the steel industry today are economically 
capaljlc of removing copper from steel. 

Although acceptable in some applications, the presence of copper is considered 
harmful in steel for hot working and deep drawing jjrocesses. For general use in 
the steel industry, scrap with 0.1.5% Cu maximum is considered a desirable goal. 
However, all the commercial processes now in vise for preparing automobiles for 
scrap have a product with copper content in excess of that value. The lowest 
co])per presently available is in clean scrap obtained from shredded or fragmentized 
cars. 

A comprehensive study (3) of scrap quality made for the Institute of Scrap 
Iron and Steel Inc., and the American Iron and Steel Institute reported that No. 2 
bundles produced mainlv from scrapped automoVjiles had an average of 0.48% 
Cu, with a wide range of 0.0% to 1.36%. Melts of 92 automobiles by PPG In- 
dustries showed 0.40% Cu.* Shredders followed by magnetic separators have 
sticcessfully removed much of the tramp materials including some copper from 
the steel in the hulks. Thus, commercially shredded cars have melted in at about 
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0.22% Cii. However, shredders r(!i>re;sent a large investment, require a large 
volume of cars for steady feed, and require heavy, costly maintenance. Shredders 
have been estimated at costing over $2 million for a capacity of up to l.">,00() tons 
.scrap p(^r month. A 100-ton lot of scrap, ol)1ained by proces.sing automobiles 
through a ripping operation before; shredding and additional screening and mag- 
netic separators after shredding, melted to 0.16% Cu. Other scrap yards, withovit 
shredders, by exerci.siiig great care; and expense in hand labor have brought the 
copper down to similar low levels. Thus, with high expenditures in capital eq\iip- 
inent and labor, the copper can be n^duced to about the target h^vel. On the other 
hand, the increasing application of electrically driven accessories in modern auto- 
mobiles, .such as for raising windows and .seats, will result in higher copper re- 
siduals in fiituri? automobile scrap. 

A delinite, direct way to lower copper in automobile scarp is through the u.se 
of less copper in the parts of tlie automobile whicli are critical to steel scrap 
recovery. .As the normal electrical f\inctions of the automobile mu.st be maintained, 
a succes.sful solution to the copper-in-scrap prol)leni requires that other materials, 
suitable for Ijotli electrical properties and acceptability for steel melting should 
be u.sed in place of the copper. Such materials are aluminum for electrical conductor 
wire and ceramic or ferritc magnets for .stators in small electric motors. 

Aluminum and copper are the two common commercial metals suitable as 
electric conductors. The conductivity of altmiinum is 62% that of copper, but 
because aluminum has less than one-third the spc^cific gravity of copper, a half- 
pound of aluminum can replace approximately one pound of copper as an electrical 
conductor. The diameter of aluminiuii conductor may be approximately .")0% 
greater than an e(|uivalent copper conductor, hence appropriate connectors must 
be installed for aluminum .service. These facts are well known and have been used 
as a basis for introduction of aluminum as an electrical conductor in other indus- 
tries and for overhi'ad transmission lines. Also, in 1951, aluminum wiring was 
actually used in automobile harnesses because of a copper shortage at that time. 
(7) One problem encountered was corrosion of hood-exposed terminals, but this 
should be controllable. 

One particular property of aluminum, not hitherto fully credited in its usual 
applications, should be considered in the overall automobile conductor wire 
applications. Aluminum is more easily oxidized than iron whereas copper is less 
readily oxidized than iron. Consequently, during melting and refining of steel 
scrap containing alumimim and copper wire in indu.strial furnaces, the alumin\im 
will oxidize ent<!r the slag, and separate from the steel while the cojjper will 
dissolve in the steel. Thus, the steel |)roduced will be essentially free of aluminum, 
but will contain all the tramp copper. The decrease; in tramp analysis will be the 
amount of copper rephiced by aluminum in the steel .source. Indeed, it is normal 
practice in the steel indu.stry to deliberately add aluminum to molten steel after 
refining to act as a desoxidizer and float away from the steel. In the U.S. about 
2.^,000 tons per year of aluminum are used for this purpose. Aluminum wire for the 
parts of the automobile electrical system critical for steel scrap recovery can 
total more than 10,000 tons per year. 

In the second application under consideration, electric motors have traditionally 
used stators wound with copper wire. In recent years, ceramic permanent magnets 
of barium or strontium ferrites have been developed and widely used as stators. 
Rated on usual terms of price and technical performance in industrial application, 
the ferrite stators are excellent. This is true for small motors of the types used 
with automobile accessories such as window and .seat lifters, and many ferrite 
stators are already used in such applications. Many of the.se small motors remain 
with the steel after scrapping the car whether it be by baling into No. 2 bundles or 
shredding. Further conversion to ferrite stators in the accessory motors will con- 
tribute to lower copper content in tlie steel scrap piles of the future. 

.Alleviating the automobile scrap disposal by changing the materials in the 
electrical system adds a new dimension to the usual concepts of materials engineer- 
ing. It considers both the needs of the immediate consumer of the initial product, 
and the needs for recycle of the scrapped product after its initial iiseful Ufc is 
completed. This allows nonrenewable materials to be recycled, mineral resources 
to be conserved, unusable and unsightly scrap jiiles to be minimized. Fortunately, 
in these ca.ses, aluminum wire and ferrite magnets can be made to suit the general 
technical requirements of the application and are readily available from many 
sources at competitive prices. 

In summary, the case of reaction and .separation of foreign mat<>rials in steel 
refining processes should be con.sidered by designers of systems which may enter 
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the steel scrap market after their initial useful life is over. This factor can be 
particularly pertinent in the design of electrical systems for automobiles and other 
large steel products and appliances. 
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Mr. ROGERS. Would you let me know how you would spend a 
breakdown of $30 million, $45 million and $60 million, roughly? And 
what generally could be accomplished. 

Mr. VAUGHAN. That was 30, 45 and 60? 
Mr. ROGERS. Yes, sir, under the provisions of the new proposal. 
(The following information was received for the record.) 

IIow we would spend $30 million, $45 million, and $60 million during FY 1971 
is presented in exhibits E, F, and G, respectively. Some major new activities 
possible with such funding are also given. The following manpower resources are 
needed for each level of funding. 

Etti- 
mate o/ 
«or» po- 

Lcvel of funding: tuiaru 
30       300 
45   --.        350 
60-         400 

$30 million budget 

Research and development  9. 0 
Studies and basic data development  6. 0 
Training  2. 0 
Technical assistance  1. 2 
Demonstrations  8. 0 
Information_.       0. 8 
Planning  3. 0 

Total     30. 0 
In addition to continuation of existing activities with some expansion of scope, 

the following new activities would be allowed during Fiscal Year 1971 under a S30 
million/year budget. 

To investigate and conduct studies to determine the effect of sea disposal of 
solid wastes on the marine environment. 

At this level of funding the Combustion Power Unit can be completed in five 
years for a FY 71 cost of $2,000,000. 

The development of a Basic Data Network. 
The undertaking of the assessment of the solid waste management manpower 

needs at the Federal, State, and local levels. 
Examination of incentives relating to the recycling and reclamation of various 

solid waste components. 
Conduct a training program for operators and managers of solid waste process- 

ing and disposal facilities. 
The establishment of a curriculum pertaining to solid waste management at a 

total of 20 universities. 
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Expansion of the existing solid waste information and retrieval system by auto- 
mation to serve the nation. 

To demonstrate a comprehensive system including all aspects of solid waste 
management for the metropolitan area. 

$45 Million Budget 

Research and development  14. 0 
Studies and basic data development   9. .5 
Training    3. 5 
Technical assistance    2. 0 
Demonstrations  9. 0 
Federal facilities  1. 5 
Information    1. 0 
Planning    4. 5 

Total--     --    45. 0 
In addition to continuation of exi.sting activities with some expansion of scope, 

the following new activities would be allowed during Fl-scal Year 1971 under 
a $45 million/year budget. 

To investigate and conduct studies to determine the effect of sea disposal of 
solid wastes on the marine environment. 

At this level of funding the Combustion Power Unit can be completed in four 
years for a FY 71 cost of $3,000,000. 

To assist in the development of major regional solid waste management systems 
including reclamation. 

The establishment and operation of a Basic Data Network. 
The undertaking of the assessment of the solid waste management manpower 

needs at the Federal, State, and local levels. 
Examination of incentives relating to the recycling and reclamation of various 

solid waste components. 
Expand technical assistance activities by decentralization to regions. 
Conduct a training program for operators of solid waste processing and disposal 

facilities through establishment of two regional training centers. 
The establishment of curriculum pertaining to solid waste management at a 

total of 30 universities. 
The demonstration of a pipeline transport system for a large segment of a 

metropolitan area. 
Survey and assessment of solid waste management practices in Federal 

installations. 
Expansion of the existing solid waste information and retrieval system by 

automation to serve the nation. 
To demonstrate a comprehensive system including all aspects of solid waste 

management for the metropolitan area. 

$60 million budget 

Research and development  17. 0 
Studies and basic data development    12. 0 
Training    6. 0 
Technical assistance  3. 0 
Demonstrations  13. 5 
Federal facilities  2. 0 
Information  1. 5 
Planning     5. 0 

Total  - - ---     60.0 
In addition to continuation of existing activities with some expansion of scope, 

the following new activities would be allowed during Fiscal Year 1971 under a 
$60 million/year budget. 

To invistigate and conduct studies to determine the effect of solid wastes on the 
marine environment. 

At this level of funding the Combustion Power Unit can be completed in three 
years for a FY 71 cost of $8,000,000. 
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The establishment of n joint effort l)y the Federal government and industry 
towards identifying and solving research problems associated with solid wast-e 
management. 

To assist in the development of major regional solid waste management systems 
including reclamation. 

The establishment and operation of a National Basic Data Network. 
The undertaking of the as.sessment of the solid waste management manpower 

needs at the Federal, State, and local levels. 
Examination of incentives relating to the recycling and reclamation of various 

solid waste components. 
Establishment of a solid waste management equipment testing center. 
Expand technical assistance activities by decentralization to regions. 
Conduct a training program for operators of solid waste processing and disposal 

facilities through establishment of four regional training centers. 
The establishment of curriculum ))ertaining to solid waste management at a 

total of 40 universities. 
The demonstration of a pipeline transport system for a large segment of a 

metropolitan area. 
Survey and as-sessment of solid waste management practices in Federal 

in-stallations. 
Expansion of the existing solid waste information and retrieval system by 

automation to serve the nation. 
To demonstrate a comjjrehensive system including all aspects of solid waste 

management for the metropolitan area. 

Mr. ROGERS. Dr. Middleton, if you could let us have a breakdown, 
a projected breakdown of how you would spend $150 million, $200 
million, and $300 million. 

Dr. XIiDDLETON. We will be very glad to report to you. 
(The information requested was not available to the committee at 

the time of i)rinting.) 
Mr. ROGERS. Dr. Carter, do you have any questions? 
Mr. CARTER. Just a few. I wonder if you have checked on how 

solid waste disposal is handled in Germany. 
Mr. VAUGHAN. Yes, I did. I had a two day meeting with the head 

of solid waste in Germany two years ago. I can report what he reported 
to me. They have some of the most modern incinerators in the world 
in Germany that effectively recapture the waste heat to produce 
steam for and gcnieration of electricity. 

Unfortunately though for them the most common way for getting 
rid of solid waste in Germany is an open burning dump as in this 
countiy. 

Mr. CARTER. What about their automobiles? 
Mr. VAUGHAN. I don't know about that, I am sorry. I can find out. 
Mr. CARTER. It would be good to find out. When I have been in 

that area or in England or Scotland I don't believe I ever saw yards 
with man}^ many old cars. 

Mr. VAUGHAN. I think they are generally ahead of us in reclaiming 
natural resources probably because they are not as blessed as this 
country is with natural resources. 

Mr. CARTER. It would be well to check that. 
(The following information was received for the record:) 
The information on how liuropean countries handle their junked automobiles 

is being obtained but is not availal)lo at this time. 

Mr. ROGERS. What about your collection systems now? Are you 
using any hydraulic systems? 

Mr. VAUGHAN. Yes, sir; we have hydraulic and pneumatic systems. 
We comi)leted a research project and are now demonstratmg a hy- 
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draulic sj'stem in California. After yoti grind up wastes with water 
they transport them under pressure in a hytlraulic hne. 

In other words, this would approximate a collection system similar 
to sewage on this solid waste that is ground up. We are also demon- 
strating in a high density urban area in New \ ork City the collection 
and transportation to a central point of solid waste in vacuum tubes. 
This is the Swedish vacuum system that we are demonstrating in 
this country. They did the research and we are demonstrating it 
here in a housing project in New York City. 

Mr. RoGEKS. Could you let us have for the record the a|)proximate 
time when the major cities of this country, and I don't know if you 
have these readily available or not, but when the major cities of the 
country expect to run out of their space areas for the dumping or 
handling of their solid wastes? 

Mr. VAUGHAN. I will do the best I can with that. 
Mr. ROGERS. New York City has an area where they have dumped. 

They antici()ate it would last maybe ei^ht years but they said in 
reality probably four. This is the type of information we would like 
to have. 

Mr. VAUGHAN. We have it for some cities and some would be very 
difficult to get, but I will do the best I can. 

(The following information was received for the record.) 
Basod upon the 1968 Survey of Community Solid Waste Practices, we find 

that 34 of the 50 largest cities have reported upon their landfill operations. We 
have reports in 128 active landfills located and presently serving these cities. 
A tabulation of the expected remaining life for the landfill operation of these 34 
cities follows. This survej- only addressed itself to current operations which were 
reported and did not determine what additional lands might be available to 
communities once their present site is filled. 

Reported Expected Life for 34 City's Landfill Operations 

Eipectei 
CUi/ life 

Birmingham, Ala       9. 6 
Los Angele-s, Calif  11.0 
District of Columbia       1. 0 
Miami, Fla       6. 5 
Tampa, Fla  —      1. 5 
Atlanta, Ga          1.5 
Chicago, 111        0 
Indianapolis, Ind       6. 2 
Louisville, Ky        1. 6 
New Orleans, La  2. 3 
Baltimore, .Md  4.8 
Minneapolis, Minn  5. 5 
St. Paul, Minn...  20. 5 
Newark, N.J         1- 6 
New York, N.Y  6. 5 
Buffalo, N.Y        1.3 
Rochester, N.Y    2. 0 

Eiptdtd pecU 
life Cilti 

Cleveland, Ohio  1. 0 
Columbus, Ohio  25. 3 
Cincinnati, Ohio  5. 4 
Toledo, Ohio    1. 0 
Dayton, Ohio  4. 8 
Akron, Ohio  0 
Oklahoma City, Okla   1. 5 
Tulsa, Okla..."  5. 3 
Pittsburgh, Pa  13. 0 
Philadelphia, Pa    1.8 
Memphis, Tenn  8. 0 
San Antonio, Tex  9. 3 
Dalla.s, Tex  3. 4 
El Paso, Tex  9. 7 
Houston, Tex  1. 5 
Fort Worth, Tex  .5. 8 
Norfolk, Va  1. 6 

Mr. ROGERS. Are there any other questions? 
Thank you very much. If you would submit for the committee's 

rocord the material we asked for, we will be grateful. It may be that 
we would want to get you back again after we hear other witnesses 
who will be before us this week. 

We appreciate j'^om- being here and your patience. Thank you very 
much. 
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Mr. JOHNSON. Thank you, Mr. Chairman. 
Mr. ROGERS. Our next witness is a most distinguished gentleman. 

Dr. Vincent Schaefer, Director of the Atmospheric Sciences Research 
Center, State University of New York at Albany, New York. 

Dr. Schaefer, the committee is very pleased to welcome you. We 
appreciate the trouble you have gone to in order to give us some of 
your thinking on the question of air pollution because we know of 
your expertise in this matter. 

The committee would be pleased to receive your testimony. 

STATEMENT OF DR. VINCENT J. SCHAEFER, DIRECTOR, ATMOS- 
PHERIC SCIENCES RESEARCH CENTER, STATE UNIVERSITY OF 
NEW YORK 

Dr. SCHAEFER. I am very pleased to have this opportunity to 
appear before this group because I think it is extremely important 
that we attempt to get the very best information before the committee 
and before other groups in various parts of the country about the 
rather serious problems that are confronting us on all sides. 

The thing that I am becoming more concerned about than almost 
anything else related to environmental problems of the atmosphere 
is the role that invisible and just slightly visible particles are playing 
in relation to the air pollution problem 

I suspect that these problems will have a bearing on health and 
many other things once we understand all the implications that I 
believe are inherent in the system. 

The best example of the area that I am speaking about is the 
ordinary automobile, the typical automobile. If when one goes down 
a highway and looks for pollution from an automobile, as a general 
rule you do not see any. The only pollution that is noticeable is 
occasionally a jjcrson with an old car emitting a bluish cloud or a 
grayish cloud of smoke and in a way most of us automatically think 
of that individual as an air polluter not realizing in most cases that 
our own automobile, oven though we see nothing coming from the 
exhaust pipe, is perhaps as bad or perhaps even worse than the one 
that is putting out the visible effluent. 

If one takes the exhaust emission from an idling automobile that 
has nothing visible coming from the tail pipe and measures the num- 
ber of particles that are being emitted, and I am now talking about 
particles, not gasses, there are at least 100 billion particles a second 
bein^ emitted oy the automobile. 

Within a million of these particles there will bo about 10,000 lead 
particles. These are not large particles. They are microscopic with a 
size range of 0.01 to 0.05 microns diameter. There are no methods 
that I know of wherein these particles can be detected directly ex- 
cept in the electron microscope. The way we detect them is to t>ike 
the effluent, expose it to a tiny bit of iodine vapor converting the lead 
compound to lead iodide. Lead iodide is one of the best seeding 
materials we know of for producing ice crystals in a super cooled cloud. 

In practice we take a sample of automobile exhaust and put it in 
a cola chamber at —20° C, introduce a super cooled cloud to air 
containing a trace of iodine vapor. We immediately see between 1,000 
10,000 per cubic centimeter ice crystals in the chamber. 



391 

Ordinarily in natural air we find one to three particles ice crystals 
{)er liter. There are 1,000 cubic centimeters in a liter. So, we find at 
east of million times more of these embryo nuclei on which ice crystals 

will grow than one finds in what we migiit call clean air, the kind of 
air that one encounters over the middle of the Atlantic or the middle 
of the Pacific Oceans. 

We have been seeking for places in America devoid of these ice 
embryos. In general, we do not find such regions. Two years ago we 
conducted an e.\])edition down the Greon River in Utah. The reason 
we selected the Green Rivor for our observations was that the area 
was the farthest from an automobile road in the contiguous United 
States. 

Yet in the depths of Desolation Canyon we found lead ])articles as 
detected by this reaction. This has been our experience ui many other 
instances. 

Now, this is not just an American problem. I just recently returned 
from Japan. In northern Japan on the island of Hokkaido, whenever 
we had air from the land we also found these particles. Air from the 
ocean on the other hand coming from the Japanese sea from the direc- 
tion of Siberia was free of such nuclei. We find similar conditions when 
the wind blows for two or three days from the Pacific when we look for 
such particles on the Oregon coast. 

So, in general the evidence we have is that the residue from auto- 
mobiles is becoming an all pervasive type of aerosol in continental air. 

It will take a long time for such particles to have a major impact on 
visibility although automobile e.xhaust and other small particles that 
come from man-made pollution are increashigly reducing the visibility 
of distant mountains. The particles are so small they are removed from 
the air primarily by precipitation. That is the general way in which 
the ail" is cleaned by the diffusion of these particles to precipitation 
in the form of snow and rain. 

The size of the particles is so small that gravity has very little if 
any effect on their removal. So, we now commonly observe that down 
wind of most of our big cities it is possible to see very large concen- 
trations of ice crystals in low level clouds. For those of us interested 
in cloud physics we find it difficidt to account for their presence unless 
it is related to air pollution. 

Since one can take automobile exhaust and product this reaction 
we are forced to the conclusion that the source of the ice crystal 
concentrations that are so frequently seen in polluted regions is 
primarily from the automobile. 

I hope that sooner or later, and hopefully sooner, we will see our 
way clear to eliminate that source ol |)ollution that I think could 
begin to have a climatic effect on the atmosphere. This is what concerns 
me at present. If we have ice crystals in tne concentration that I see 
downwind of most of our polluted regions, I feel that there is a chance 
that the climatic patterns of the country will be modified. 

Mr. ROGERS. In what way, Doctor? 
Dr. ScHAEFER. Primarily in this way, that by having this high 

concentration we have a very unnatural condition. One can easily 
postulate that when there are concentrations of the kind that we are 
now observing they can do one of two things. These high concentra- 
tions of ice crystals either prevent rain and snow or they could produce 

48-833—70—pt. 1 26 
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much more than we would like to have. It could do one or the other. 
Such concentrations in my opinion could eliminate the modest rains 
which are of common occurrence. The reason for such a parado.x is 
this: When there is a relatively small amount of moisture in cloud 
form the clouds would be "overseeded," the large number of particles 
will all be competing for the water so that they don't grow big enough 
to fall, they just float in the air and eventually evaporate. That in 
my opinion is what causes the large zones of ice crystals downwind 
of the cities which I commonly observe. 

On the other hand, if a rich supply of moisture moves hito the 
region and entrains the reservoir of effective nuclei that have been 
built up from jjoUution, then nature is provided with a very large 
concentration of good nuclei. Under such conditions, it would just 
continue to snow or rain so long as the moisture flow contiiuies. These 
are phenomena that are not easy to prove antl thus we need to |jay 
much more attention to this j)ossibility. I am not for a moment saying 
that without question this is goiiig on, but I have more and more 
data that makes me concerned. One of our major efforts at Sche- 
nectady and Albany in my center Is to see if we can verify 
our suspicion that this is a factor. 

The one solid observation that I have so far obtained is that we 
have been exjieriencing in our region of the country a large number of 
what I call misty rains. The rain droplets are so tiny that they really 
don't fall, they drift. The particles are much smaller than drizzle rain. 

The precipitation, if you want to call it that, is in the air for often 
a half (lay or a day and yet hardly any precipitation can be measured 
in our rain gauges. Since last November we have had 15 of those 
occurrences in eastern Now York. 

While I can't be positive that this did not happen in a similar 
manner when I was a boy, I think I would have remembered it. This 
is one of the things that we have to look at very carefully. Wc have to 
see if the past records sh(»w evidence that this has happened in the 
past. I doubt very much if it has. 

Now, I am not about to say that the heavy snows we had this 
winter were produced by this mechanism, but we are trjing to develop 
techniques that will give us a chance to determine whether this is 
in fact the Civse. We are looking at the snow with all the sensitive 
methods we can assemble. W^e are using the electron microscope, 
atomic spectrometers and mass spectrometers and various other 
api)roaches to see if we can tie this matter down so that it is a mean- 
ingful, scientilically supportable phenomenon. 

I consider this to be a classic e.xam|)le of the manner in which the 
development of technology and science has taken us into a situation 
where we have not been aware of the price we must pay for the 
modern "things" that we all seem to want as part of our way of life. 

I believe that the time hius arrived when most of the things we do 
in America needs to be lookeil at in a more critical manner. Is the 
product or procedtire really necessary and if so then are we making it 
or doing it in the best way? 

As an example, as I flew down from Albany this morning I looked 
down at several of our super highways, seeing them jammed with 
cars, in some ca,ses not moving. A line of cars not moving is a very 
potent pollution source. A moving flow of traffic is not nearly as bad. 
These are things that we must tliink about. It might come to the 
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point where eventually we will have to say that no longer pleasure 
cars can be allowed in big cities. At the present time much of our 
city traffic seems to move at about the speed of a horse and buggy. 
That does not make sense. 

I think we have to re-examine many of our present values to see 
whether or not in fact we are really doing the right "thing." That is 
what the young people are talking about, the more serious and con- 
cerned of them, and there are many who are very sober, very con- 
cerned. We in the university are sensing this in a very vivid way. I 
feel quite strongly that the sensible ones have a very valid resuson to 
question many of the things that we have permitted to happen in 
America. 

I believe that the Congress is in a wonderful position to act in a 
constructive way to show young people that after all our method is 
the best. But if leadership does not come from Washington, then I 
think we have a rough time ahead of us. 

Mr. ROGERS. Thank you, Dr. Schaefer, for an excellent stat€ment. 
Mr. Preyer? 
Mr. PREYER. Thank you, Mr. Chairman. I agree that this is an 

excellent statement. You have certainly given us a lot of questions to 
think about. I appreciate very much your being here. I hope you will 
keep us informed on what your data develop. 

Dr. SCHAEFER. I \v\\[ be very pleased to. 
Mr. ROGERS. Dr. Carter? 
Mr. CARTER. Thank you, Mr. Chainnan. I just want to say that 

this has been an excellent presentation. And it is true that we have not 
built too good a future for our young people. I for one regret it and 
want to do something about it. That applies in many different ways, 
not just in the field of air pollution and water pollution. 

Dr. ScHAEKER. That is right. 
Mr. CARTER. Thank you, Mr. Chairman. 
Mr. ROGERS. Has there been an increase did you say of these 

particles in the air? 
Dr. SCHAEFER. In the i)ast 10 years I have been conducting re- 

search in various parts of the countiy, Yellowstone Park in the winter 
time, Flagstaff, Ariz., in the summer time and various other parts 
of the western mountains, both in the summer and winter. When I 
look back at the data I obtained 10 years ago and of recent date I now 
find, in general, there is a fivefold to tenfold increase in background 
niunbers of small particles. 

These are the small i)articles. These are the particles I am con- 
cerned about. They are the kind of particles that will go into the 
alveoli of the lungs. They are the ones that could have an effect on our 
health. 

Mr. ROGERS. In other words, you could breathe these in and not 
really be aware of it. 

Dr. SCHAEFER. That is right. You would never know you were 
doing it. 

Mr. ROGERS. And these particles are lead? 
Dr. SCHAEFER. They consist of all sorts of things, every conceivable 

kind of substance. Lead is one of the factors certainly. Some of the 
particles can be quite inert. The thing that must be remembered is 
when you take a fifty  micron  particle,   that  is  a particle  that is 
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2/lOOOths of an inch, about the diameter of a human hair, and subdivide 
it so as to be of the invisible size range I am talking about, you would 
now have 10 billion of them from that single particle. 

Mr. ROGERS. Ten billion. 
Dr. ScHAEFER. Ten billion from one particle. That is one of the 

things that sometimes happens at present. When one converts big 
particles to small particles by evaporation, and recondensation as can 
happen with passing particulates through afterburners so that you 
don't see them, that aoes not necessarily mean they are not there. 
And in fact such a procedure could produce even a worse condition. 
Since some of the air which passes through the hot flame of the after- 
burner is oxidized to form nitrogen oxides. 

We need to have a much better understanding of the spatial dis- 
tribution of pollution particles throughout America. There are very 
few places in the continental United States where one can enjoy 
good visibility toward distant horizons. It really bothers me. 

When I go into such places as the Rocky Mountains of our West 
a good part of the time one cannot obtain a clear view of the mountains 
because of the haze. Much of that haze nowadays is from pollution 
and that pollution often comes from a loiig distance. 

Mr. ROGERS. Thank you very much. Doctor. I think all of the 
committee shares your concern about this problem and particularly, 
as you say, as it relates to young people today too because they are 
vitally interested and I think this is a field that we will see young 
people take a very positive attitude about doing something whereas 
before we have seen them in many instances take negative attitudes, 
being against something. 

Dr. SCHAEFER.  Right. 
Mr. ROGERS. I think you wUl find them exerting the.r energies in 

a very positive way and I think leadership is called for from the 
Federal Government as well as at the state and local level. 

Dr. SCHAEFER. I certainly agree. 
Mr. ROGERS. Your testimony has been most helpful. We are 

grateful. I hope you will keep the committee ad\'ised of any infor- 
mation you think will be helpiid. 

Dr. SCHAEFER. I will be pleased to. 
Mr. ROGERS. Tomorrow our hearing will move to room 2322 at 

ten o'clock. 
The  committee  stands   adjourned   until  ten   o'clock   tomorrow. 
(Whereupon, at 3:25 p.m., the subcommittee was adjourned to 

reconvene at 10 a.m., Tuesday, March 17, 1970.) 



AIR POLLUTION CONTROL AND SOLID WASTES 
RECYCLING 

TUESDAY, KABCH 17,  1970 

HOUSE OF REPRESENTATIVES 
SUBCOMMITTEE ON PUBLIC HEALTH AND WELFARE, 

COMMITTEE ON INTERSTATE AND FOREIGN COMMERCE, 
Washington, D.C. 

The subcommittee met at 10 a.m., pursuant to notice, in room 
2322, Rayburn House Office Building, Hon. Paul G. Rogers presiding 
(Hon. John Jarman, chairman). 

Mr. ROGERS. The subcommittee will come to order. 
We are continuing our hearings on air pollution and solid waste 

disposal. 
As our first witness this morning, it is my pleasure to welcome to 

the committee our distinguished colleague, the gentleman from 
Florida, Mr. Bennett. Mr. Bennett has taken as active interest in 
pollution problems and I am particularly pleased to welcome my own 
Florida colleague before the committee. 

STATEMENT OF HON. CHARLES E. BENNETT, A KEPRESENTATIVE 
IN CONGRESS FROM THE STATE OF FLORIDA 

Mr. BENNETT. Thank you, Mr. Chairman. 
Mr. Chairman, I deeply appreciate this opportunity to appear 

before vour Committee, hearing testimony on legislation to amend the 
Clea,n Air Act. My bill, H.R. 15871, is identical to H.R. 15848, the 
bill introduced by the Chairman and the ranking minority member. 
It is proposed by the administration. 

I strongly favor the thrust of this legislation. I believe it is needed 
and will strengthen the Clean Air Act. If the Committee feels the bill 
needs to be broader or should desire to perfect it to insure cleaner air 
for all Americans, I will support the legislation, just as I have other 
anti-air pollution measures reported from the Committee to the 
House of Representatives. 

The bill before the Committee requires that the Secretary of Health, 
Education and Welfare issue national air quality standards, including 
standards from stationary sources which pollute the air. Testing of 
car pollution control is made mandatory, registration and regulation 
of fuels and fuel additiv^es is required and violation of the law carries 
a civil penalty of $10,000 a day, and the authorizations for the Clean 
Air Act is extended for an additional 3 years, fiscal years 1971-1973. 

Over the last 15 years, Congress has enacted laws to control air 
pollution. The first legislation passed was in July, 1955, authorizing a 
Federal program of research in air pollution and technical assistance 
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to State and local governments. In the period between 1955 and 1963 
it became clear that not enough was being done to curb air pollutants, 
and in December, 1963 the Clean Air Act was passed. Improvements 
to the Clean Air Act were made by Congress in 1965 and 1967, which 
I have supported. 

The bill you are considering today has a wide sweep to it. ])ropo,sing 
the Federal Government do more to halt the rising health and eco- 
nomic hazard of the air pollution, which I am told costs the American 
people some $12 billion annually in economic loss alone. This estiniate^i 
cost due to air ])ollution is damage to property and materials, agri- 
cultural losses; reduced ])roperty values and reduced visibility that 
may contribute to automobile accidents and airport delays. My own 
hometown of Jacksonville, Florida has experienced two seperate inci- 
dents of this ty])e. In 1948 nylon blouses and stockings actually 
disintegrated on the wearers and in 1961 severe vegetation damage 
was experienced in the residential areas on both sides of the St. Johns 
River, which flows through the middle of Jacksonville. National Air 
Pollution Control Administration experts say there is little doubt that 
air i)ollution caused these incidents. 

As President Nixon said in his "Message on En\nronment" 
February 10, 1970: "Air is our most vital resource, and its |)ollution 
is our most serious environmental problem." The ])roblem is one which 
must be solved through strong legislation and also by individual 
action. 

I believe the federal program to halt air pollution is providing 
vital assistance to state and local communities. In the last .several 
years it has been my ])leasuro to have Dr. John T. Middleton, di- 
rector of the federal air pollution program, and his regional director. 
Gene B. Welsh, of Atlanta, participate in m-ban and environmental 
seminars in Jackson\-ille. They both gave excollenl j)resentations and 
helped to alert local officials, civic leaders and citizens to the need 
and availability of anti-air pollution programs. This has helped spur 
citizen action. In Jacksonville we have some very effective leaaers 
in the fight to control air pollution. For example, Mrs. Lee Adams, 
is stimulating private and jjublic efforts for clean air in Jacksonville. 

Mr. Chairman, your Committee has proved substantial leadership 
for a nationwide battle against air ]>ollution. I urge you to approve 
the strongest and most effective measure to combat this ])rooleni. 
Thank you for the ojjportunity to appear. 

Mr. ROGERS. Thank you, Mr. Bennett, we are grateful for your 
statement. It will be most helpful to the committee. 

Mr. BENNETT. Thank you, Mr. Chairman. 
Mr. ROGERS. The honorable Leonard Farbstein of New York has 

a statement for us this morning. Welcome sir. Proceed as you see fit, 

STATEMENT OF HON. LEONARD FARBSTEIN, A REPRESENTATIVE 
IN CONGRESS FROM THE STATE OF NEW YORK 

Mr. FARBSTEIN. Mr. Chairman, it is a great pleasure to appear 
todaj' before the distinguished membei-s of this Subcommittee in s\ip- 
port of legislation which would eliminate the problem of automotive 
air ijollution by the mid-1970's and achieve almost unmediately a 
radical re<luction in such emissions. 
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Automotive air pollution can be eliminated by the mi(l-1970's by 
adoption of pollution free alternatives to the internal combustion 
engine. Steam and gas turbines aj)])ear to be most feasible. It is my 
belief that such alternatives are not only technologically and econom- 
ically feasible and capable of being mass produced in the next few years, 
but may well be less ex})ensive to manufacture and oj)erate. 

As I am sure the Members of the Subcommittee are aware, I have 
arrived at these conclusions as a result of ad hoc hearings that 20 other 
Members of the House from New York and New Jersey joined me in 
sponsoring last December. At those hearings, we heard testimony from 
Ralph Nader, the vice presidents of General Motors and Ford, and 
experts on health and pollution-free engines. 

Just as the recent Federal antitrust suit against the auto industry 
documented the strong opposition of the industry to the development 
of antipollution devices, so we believe the December hearing demon- 
strated the industry's strong opposition to the development 
of pollution free alternatives to the mternal combustion engine. 

The industry's opposition comes as a restdt from its desire to avoid 
the retooling expense and preserve the current market status quo. 

It is trying to meet the administration's 1975 standards with the 
internal combustion engine despite the fact that they admit this 
•would increase the cost of automobiles to the consumer 10 percent, 
result in a less efficient engine operation, require costly maintenance, 
and possibly not work at all. By so doing, the industry hopes to put 
oflF until 1980 taking the steps that will eliminate the automotive air 
pollution problem once and for all. 

The focus of automotive company opposition comes in the industry's 
insistence that alternatives to the internal combustion engine are not 
feasible and in its public relations oriented research and development 
program which produces steam eugines so obvisouly unappealing 
to the public to show the "infeasibility and undcsirability" of 
alternatives. 

Outside of Detroit, I believe, there is general agreement, however, 
that alternative propulsion systems are technologically and 
economically feasible and may be cheaper to produce and operate. 

I believe automotive air pollution can be eliminated by the mid- 
1970's by first, setting auto emission standards on the basis of the 
cleanest feasible propulsion system, and second, beginning to ]jhase 
out in 1975 large horsepower internal combustion engines that cannot 
meet the standards. 

I further believe a radical reduction in the automotive air pollution 
can be achieved almost immediately if interim auto emission standards 
similar to those for California for 1971, 1972, and 1974 are established 
nationwide. These standards have been approved as technologically 
feasible by the Department of Health, Education, arid Welfare, and 
will be required on all autos manufactured by the industry for Cali- 
fornia residents. There is no reason why the resident of New York 
City or Miami should not also enjoy the benefit of this low pollution 
technology. It is certainly not a question of technological feasibility 
or economics. 

What makes this even more essential is the opposition of the 
industry to making cars with the California clean air package available 
to residents of other areas who are willing to pay the slightly added 
cost. 
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However, these and any other standards are meaningless if large 
numbers of devices are found to be defective, a view I know the 
gentleman from Florida (Mr. Rogers) shares. I welcome the adminis- 
tration's recommendation that the National Air Pollution Control 
Administration be authorized to make assembly line inspections of 
air pollution devices. But I do not believe that recommendation goes 
far enough. The Federal Government shoidd be empowered to conduct 
assembly line inspections of air pollution devices in place of its present 
testing of prototype devices, which may or may not be the same as 
those mass produced. It should also be given the power to inspect 
devices after thev have been in operation and requiie recalling of 
model lines founcf to have defective devices, with the auto company 
picking up the cost of correction. 

Tliese and other recommendations, which I strongly urge the 
committee to consider, are included in the report which other sponsors 
of the December ad hoc hearings joined me in making in mifl-Feb- 
ruary. The 11 recommendations will be introduced in bill form on 
Ai)ril 22. Wliile they have not, as yet, been formally introduced, I 
would hope the subcommittee would nevertheless fully consider them. 

I appreciate the opportunitj' to testify before this distinguished 
subcommittee today. 

The text of the above referred to report and proposed legislation 
follows: 

To ELIMINATE AUTOMOTIV-B AIR POLLUTION 

Reprosontative Leonard Farbstein submitted the following report on behalf of 
himself and Representatives Benjamin S. Rosenthal, Shirley Chisholm, Bertram L. 
Podell, William F. Ryan, Joseph P. .\ddabbo, Edward I. Koch, Jame.s J. Delaney, 
Peter Rodino, Jr., Seymour Halpern, Adam C. Powell, Richard Ottinger, Allard K. 
Lowenstein, Joseph G. Minish, Mario Biaggi, Frank J. Brasco, and Edward J. 
Patten to the Congress and the .American public. The report is based upon infor- 
mation collected as a result of an ad hoc hearing on automotive air pollution 
held on December 8, 1969, in New York City. 

American technology has finally caught up with American air. The result is 
that our air has become visible, potentially lethal and—if we continue to pollute 
at the rate we are—unbreathable. Our polluted air is costing the economy S20 
billion annually in cleanup and material repair costs; and has been medically 
linked to cancer, emphy.sema, heart disease, bronchitis, the common cold, and 
high death rates, especially among the very young and the very old. If doctors 
and scientists are right, within 10 to 15 years we are going to have to wear masks 
to protect ourselves from the air. 

One source is predominantly responsible for air pollution; the automobile. 
The automobile's internal combustion engine stands as the logical target of 
those who want to improve the quality of the environment. According to the 
Public Health Service, the auto is responsible for 60 percent of the air pollution 
in this country; and up to 92 percent In urban areas. If the auto can be eliminated 
as a source of air pollution, much of the present crisis will have been alleviated. 
We believe this goal can be achieved by the mid-1970's if the Federal government is 
willing to undertake the commitment. In addition a radical reduction in air pollution 
from the automobile can be achieved almost immediately. 

THE   INTERNAL   COMBUSTION   ENGINE 

The internal combustion engine (IC engine) is inherently a polluter. Since it 
cannot produce uniform or complete combustion, pollutants must be spewed into 
the air. The IC engine must use the air ns a sewer. Aside from engine adjustments 
which can achieve minor reductions in emission levels, and changing the composi- 
tion of the fuel, the only method of reducing the level of pollutants emitted into 
the air is to install devices which chemically convert the pollutants the engine 
Froduces. However, this method of pollution reduction has a limited potential, 

t cannot lower emission levels .sufficiently to give us the clean air we require. 
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There is a question concerning how far technology can bring about a reduction 
in pollutants omitted by the IC engine. The report of the Panel on Electrically 
Powered Vehicles, U.S. Department of Commerce in October, 1967 declared that 
it was not technologically possible in the foreseeable future for an internal com- 
bustion engine to emit much less than 1 gram/mile of hydrocarbons and 1 gram/ 
mile of nitrogen oxides. The Technical Advisory Committee of the California 
Air Resources Board in November, 1969 .suggested hydrocarbons could be brought 
somewhat lower. In either case, one thing is certain, more stringent standards will 
quite substantially increase the cost of antipollution devices for the internal combustion 
engine. 

The deterioration of devices must also be considered. Since they are external 
to the engine, they deteriorate with age. The extent of that deterioration is sug- 
gested b.v a yet-to-be-reloased Federal study of devices in rental cars which 
according to one of our witnesses, Ilali)h Nader, disclosed a 57 percent defc^ct rate. 
Emission control devices must be able to last for the life of a car if any significant 
inroads into the pollution problem are to be made. To prevent deterioration 
reciuires that a car owner maintain the devices. This means \\\i: owner must under- 
take the S3.S-S.50 a year expense and inconvenience of periodic servicing. From 
the evidence available, few have been willing to undertalie this. If an inspection 
program for all cars were set up to force maintenance, the cost would run several 
billion dollars a year. 

Finally, there is the adverse effect the air pollution devHces have on gas economy 
and performance. The control system impedes the eflicicnc}' of the engine. As a 
result many drivers and mechanics may be prone to disconnect the emission device 
entirely. An unconnected device is going to provide no control over air pollution 
emission. If on the other hand the device is placed within the engine so it cannot 
be disconnected, it becomes difficult to service and to prevent deterioration. 

THE FE.ASIBIUTY OF ALTERNATIVES TO THE IC ENGINE THE AUTO  INDUSTRY  VIEW 

In contrast to the IC engine, alternative propulsion systems like steam and gas 
turbines are recognized as inherently cleaner engines. And fiside from Detroit, there 
is general agreement among studies conducted that they are technologically and 
economically feasible and could Vje produced in the next few years. 

Studies conducted both on the Old Stanley steamer and more modern steam 
cars have found steam propulsion produces one-sixtieth the level of hydrocarbons 
of the unregulated IC engine, one eighty-third the carbon monoxide and one-tenth 
the oxides of Nitrogen. These levels are far lower than those the IC engine is 
believed capable of achieving. Similar results have also been found for the gas 
turbine engine. // either of these alternatives were in operation, the air pollution 
would be virtually eliminated. 

The auto industry claims that these cleaner alternatives are not technologically 
and economically feasible; and that the IC engine has at least another 20 years of 
life. But the industry has a huge financial stake in the IC engine, the components 
on which it relies, and in the current market status quo. It is interesting that only 
the American Motors Corporation which has little stake in the current market, 
it is at all interested in alternatives. So, too, any conversion would involve a signif- 
icant new capital investment and thus reduce profits for a short period. .And it is 
profits, not clean air which are the rewards of the auto industry and its top 
executives. 

The result is that the indu.stry is doing everything it can to maintain the IC 
engine. With strong public pressure, they have been willing to antagonize their 
once close allies, the oil industry, by advocating the elimination of lead from fuel. 
This would bring about a moderate reduction in pollution from the IC engine and 
thus possibly divert the public's attention from banning the engine, buying time 
until around 1990. 

But the auto industry has traditionally placed its primary reliance for com- 
bating alternatives to the IC engine on its research and development programs. 
With its almost total monopoly on technology and re.search facilities, it has been 
difficult for the public to do other than accept the industry's assessments. There 
was no other source of comparable resources or capital to dispute them. Tradi- 
tionally, the industry's research and development program has thus been primarily 
oriented toward public relations. The experimental vehicles developed through the 
program give the industry something to show the American ptiblic when they start 

getting hot under the collar" about alternatives. More importantly, the mon- 
strous characteristics of these experimental vehicles designed to be unattractive to 
the consumer serve to play down the feasibility for alternative propulsion systems. 
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For example, one of the major auto companies spent over $4 million to develop 
a car powered by liquid hydrogen and oxygen, which required a 17 foot tank, and 
which was so inherently dangerous that it could not be driven through tunnels or 
over most bridges. It was useful, however, in making news before a Congressional 
Committee by demonstrating the the company was, indeed, working on alterna- 
tives. It is estimated that the industry spends the equivalent of less than one one- 
hundredth of its styling budget on anti-pollution research. Even this figure is de- 
ceptive, however, when the money is being spent on projects like the liquid hydro- 
gen-oxygen car. 

The same company last summer demonstrated before the President's Environ- 
mental Council a car with a ludicrously huge steam engine, which made wild 
noises and—in spite of the fact that steam is generally conceded to be inherently 
low polluting—spewed fortli great clouds of smoke and soot. According to industry 
spokesmen, the walls of the engine were made to meet regulations for building 
boilers, or at least that was their excuse for the size. Independent experts have 
indicated as well that the engine did not even apply the modern ''closed circuit" 
steam technology developed in the late 1920's, which eliminated vapor los.s. 
But according to industry spokesmen, it was the "most advanced engine" around; 
for their company had the most money and man-hours to spend on it. But "wa,sn't 
it terrible, and shouldn't we go back to the internal combustion engine?" 

Almost in spite of itself, the industry has come up with at least one alternative, 
that even it has to admit works well. This is the gas turbine car. Chrysler has had 
one that has gone through more than a decade of development, with 50 produced 
in the mid-1960's for testing by ordinary drivers. Almost all of the participants, 
Chrysler's spokesmen at the environment council, admitted liked them and would 
be the first ones to line up to purchase them if they were ever mass produced. 
But Chrysler was not going to mass produce them, since they argue the cost of 
converting the entire industry to gas turbine would be $o billion. 

Forgotten is the fact that each year the industry spends approximately $2 
billion to just convert from old models to new, and that it spends billions more to 
add new lines. A turbine or .steam car is not going to be produced by a total con- 
version. What would happen is that, for example, instead of Ford introducing 
a 1969 Maverick with an IC engine, one with a gas turbine or steam engine 
would be introduced and the volume expanded the following year. Other models 
would gradually be introduced and tho.se with IC engines phased out. Complete 
conversion of all cars would extend over a period of years. 

THE FE.\SIBILITY OF AI.TERNATIVKS TO THE INTERN.VL COMBUSTION 
ENGINE NON-INDUSTRT VIEW 

Out,side of Detroit, there is general agreement that alternative propulsions 
systems are technologically and economically feasible and may be cheaper to 
produce and operate. In recent years there have been several Federal studies that 
have reached this conclusion. Among them are the Panel on Electrically Powered 
Whicles (the so-called Morse Panel) which did not limit itself just to electric 
cars and was chaired by one of our witnesses, the BattoUe Memorial In.stitute, and 
North American Rockwell. In addition there were the reports of the U.S. Senate 
Commerce Committee, the California State As.sembly and the County of Los 
Angeles. .\11 of them came to the oppo.site conclusion from the auto industry with 
respect to tlie feasibility of alternatives. Each was done by men from widely 
differing backgrounds who used different sources of information. The only 
characteristic each shared in common was independence from Detroit. 

Characteristic of the conclusions reached by those outside of Detroit is the 
testimony of Dr. Robert Ayres of International Research and Technology Cor- 
l)oration before our committee. He indicated that steam propulsion when compared 
under actual testing conditions to the IC engine was fo\ind to be 

(1) mechanically simpler (no clutch, transmission, starter, distributor, carbu- 
retor, fuel induction system, muffler, etc.; 

(2) longer lived and more reliaijle; 
(3) more powerful for the size and weight; 
(4) cheap(rr to operate; 
(.")) virtually pollution free; 
(()) quiet; 
(7) .safe and quick to start up; and 
(8) as efficient under normal driving conditions. 
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The Morse Panel concluded "that compact and low maintenance reciprocating 
(steam) engines arc feasil)le. . . . The reciprocating steam engine power plant 
may be a reasonable alternative to the IC engine, in terms of meeting both 
performance and emission requirements." 

The Research Report of the Battelle Memorial Institute declared that a steam 
engine would probably cost "about the same as an equivalent V-8 engine with 
automatic transmission . . . and recommended the development of a Rankin-Cycle 
(steam engine)." 

STEPS   TO   KLIMIN.\TE   AUTO   POLLITTION 

Despite all thi.s—much of which has been financed by the Federal Government— 
the Federal Government is still setting automotive air quality standards based 
on what the IC engine is capable of achieving. We do not believe we can afford 
to lot the machine continue to control the quality of our environment. Emi.ssion 
standards must be based on man'.s needs, not those of the machine's he creates. 
In the case of the automobile, this means setting standards which will effectively 
eliminate automotive air pollution. This can be achieved by basing emission 
standards not on what the IC engine is capable of achieving, but on the emission 
level produced by the lowest polluting of all fea,sible propulsion systems. Such 
standards would flr.st apply to the high horsepower, more polluting "high per- 
formance" internal combustion engines, and be progressively extended to engines 
of all horsepower. It would then be loft up to the auto industry to achieve these 
standards by whatever means it could, including the IC engine iftliat were possible, 

The auto industry will not voluntarily meet such standards and abandon the 
IC engine if it cannot meet them This is why the industry is tallying about putting 
a catalytic muffler together with other devices in an attempt to meet the Ad- 
ministration's announced standards for 197.5. In (his way the industry hopes to put 
off the eapital investment necessary to eliminate auto pollution once and for all by 
converting to an alternative propulsion system. 

Specific experiences with the auto industry suggest the need for legislation; 
for it tooli legislation to force the industry to "come up with technology it already 
possessed with respect to anti-pollution devices and utilize it to reduce air pol- 
lution. The efforts of the industry beginning in 19.5.3 to fight installation of anti- 
pollution devices, we believe, are well documented by the evidence of the Federal 
suit against the auto industry (United States v". Automobile Manufacturer 
Association, et al). The technology, according to the suit, wa-s available in 19.53. 
But because the industry was successful in preventing Icgi.slation for over 1.5 years 
by denying the existence of the technology, we are today 1.5 years behind in auto 
pollution control and therefore face the present crisis. 

That the auto industry is following the same tactics with respect to alternatives 
to the IC engine is suggested by the following statements of an industry repre- 
sentative to a California Assembly Committee considering legi.slation to ban the 
IC engine; and to a press conference le.ss than a week after, when the legislation 
had been safely defeated. 

"The know-how isn't there to do the job by 1976." Testimony of auto industry 
spokesman before California Assembly Committ(« considering legi.slation to ban 
the IC engine (Los Angeles Times, August 1, 1969). 

"We would have complied, and of course . . . would have remained in the 
V)usiness of producing automobiles." Statement of the same industry spokesman 
to a reporter's question after the California Assembly had defeated legislation to 
ban the internal combustion engine (San Fernando Valley News, August 7, 1969). 

SUMMARY OF LEGISLATIVE RECOMMENDATIONS 

A. Automotive air pollution can be ehminated by the mid-1970's if the Federal 
Government is willing to undertake the commitment now. What is needed is to 
(1) set auto emi.ssion standards on the basis of the cleanest feasible propulsion 
system; (2) begin phasing out larger horsepower IC engines which cannot meet the 
standards in 197.5: (3) undertake a large-scale Federal prototype development 
program for n pollution free vehicle; (4) utilize part of the auto excise tax to provide 
earmarked funding for the air pollution program; (.5) establish a Federal program 
to purchase pollution-free vehicles even if they are more costly; and (6) authorize 
the states to utilize highway trust funds to establish pollution-free vehicles 
purchase programs of their own. 
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(/) Set auto emission standards on the basis  of Ihe  cleanest feasible  propulsion 
system 

There is agreement among many recent studies conducted for government that 
at least two inherently cleaner alternative propulsion systems, steam and gas 
turbine, are technologically and economically feasible and possibly cheaper to 
produce and operate. Current auto emission standards are based on what the 
inherently polluting IC engine can achieve. Standards should be set on the basis 
of the cleanest feasible propulsion system and responsibility to carry out the 
standards left to the auto industry. 
(5) Large IC engines which cannot meet the standards should be phased out beginning 

1!)75 
It must be recognized that conversion to a new propulsion system cannot be 

completed in one year, but must be done on a gradual basis, beginning with a 
limited number of lines. Large horsepower IC engines which cannot meet the 
standards should bo pha.sod out first based on the following time-table: 

Based on sales of 1909 American cars, the phasing out would have the following 
effect: 

(a) 375 horsepower in 197.5—Le.ss than 5 percent of new car sales. 
(b) 275 horsepower in 1976—35 percent of new car sales. 
(c) 175 horsepower in 1977—All but 10 percent of new car sales. 
(d) All internal combustion engines in 1978. 
Phasing out large horsepower engines first has the advantage of eliminating 

the highest pollutant first. Large engines burn more fuel and thus produce higher 
levels of pollution. It also has the following additional advantages: 

(a) It is easier to develop a new propulsion system in a large engine. 
(b) Fewer people buy automobiles with large engines for personal use, therefore, 

any recalls that might be necessary to perfect a system would affect fewer people. 
The industry follows a practice now of putting experimental systems, which may 
need recalling to perfect them, on "odd-ball lines" that attract fewer customers 
and inconveniences fewer customers. This would follow that practice. 
(3) A large scale Federal prototype development program for pollution free vehicle* 

should be undertaken. 
Currently, the Federal Government is developing one prototype rankine 

(steam) propulsion system. A more extensive progeam is needed. tSuch a program 
would not need to test all forms of propulsion, since steam and gas turbines are 
generally conceded to be the most fea.sible and the most developed. Nor would 
such a program have to undertake initial development. While the spokesmen for 
the major auto companies were telling a .Senate Committee that steam autos 
were not feasible, members of the committee were driving a modern steam car 
in the Senate basement. Similarly, at least one small company is now producing 
inexpensive gas turbine engines. What remains to be developed is the ma.ss pro- 
duction capability and not the engine itself. Such a program would also provide 
a source of technological and cost information independent of the auto industry. 
(4) Part of the Federal automobile excise tax should be utilized to provide the neces- 

sary financing for the air pollution program 
A federal commitment to eliminating automotive air pollution will require a 

guaranteed source of funding for the next 4 to 5 years. The mechanism of the auto- 
motive excise tax offers a logical source of such funding. 

The tax should be recalculated on the basis of the amount of engine horsepower 
and the amount of pollution produced. This would be in line with the philosophy 
that the polluter should pay for cleaning up his pollution. It would also reflect a 
recognition that in addition to producing more pollution, large engines—-and this 
generally means large cars—-occupy more parking and road space in our crowded 
central cities, a privilege for which they .should pay. 

The revenue collected in excess of the current 7 percent tax level should then be 
set aside to finance the prototype development and federal purchase of pollution 
free automobiles. 
(6) The Federal Government should purchase pollution free vehicles even if they are 

more cosily 
To create a significant market for low pollution vehicles now and thus stimulate 

earlier production, the Federal Government should piirchase entirely pollution 
free vehicles even if they are more costly than currently available high polluting 
vehicles. 



403 --»- 

(6) The slates should be encouraged to purchase pollution free vehicles by authorizing 
the use of the highway trust fund to compensate for any added cost 

The states and local governments, like the Federal Government, are major pur- 
chasers of new cars, trucks and buses. To stimulate them to purchase pollution- 
free vehicles, highway trust fund money should be authorized to be used for added 
cost involved in purchasing them. 

B. A radical reduction in automotive air pollution can be achieved almost 
immediately. What is needed is (7) an increase in interim auto emission standards 
to those already established for California; (8) the establishment by 1972 of 
auto emission standards for used cars; (9) the establishment by 1972 of rigorous 
emi.ssion standards for fleet owned vehicles; (10) ban leaded gasoline and regulate 
the composition of fuel; and (II) regulate rubber and asbestos emissions. 
(7) Increase interim auto emission standards to those already established for Cali- 

fornia and strengthen enforcement procedures 
According to Federal law, California is the only state that can set its own auto 

emission standards. It can set standards so long as they are more rigorous than 
Federal standards and are approved bj- the Federal Government as "technolog- 
ically feasible." Standards for 1971, 1972 and 1974 have been approved, which 
began to regulate oxides of nitrogen in I97I. 

We applaud the Administration's announced auto emission standards for 1975, 
but believe standards more stringent than those for 1970 models are necessary 
in the interim. We also are pleased that oxides of nitrogen will be regulated, 
but do not believe we should wait to 1973 to do so. As an interim step, the Cali- 
fornia standards, which have been approved by the Federal Government as 
"technologically feasible," should be required of all new cars. There is no reason 
standards demonstrated to be feasible should be applied just in California. 

However, such standards are meaningless if large numbers of devices are found 
to be defective. The Federal Government should be empowered to conduct 
assembly line inspections of air pollution devices in place of its present testing 
of prototype devices, which may or may not be the same as those mass produced. 
It should also be given the power to inspect devices after 6,000 miles of operation 
and require recalling of lines found to have defective devices, with the auto 
company picking up the cost of correction. 
{8) Auto emission standards should be established for used cars by 197S 

To achieve clean air now, air pollution standards should be established for all 
used cars to go into effect after January 1, 1972. Such standards should apply to 
all cars sold or licensed after that date. 

Even if a pollution free auto could be marketed today, it must be remembered 
that over 90 percent of the cars on the road are more than one year old, and these 
cars account for more than 90 percent of the pollution that comes from the auto. 
Approximately 10 million new cars are sold annually, and these have an average 
life of ten years. It would be almost a decade before today's high polluting used 
cars would be retired. 

One of the major auto manufacturers recently annoimced development of an 
air pollution device for used cars. An independent firm has also developed and 
tested such a device. We believe they are now technologically feasible and should 
be required. 

According to evidence presented in connection with the recent Federal suit 
against the auto industry. United States v. Automotive Manufacturers Associa- 
tion, et al, the auto industry has been conspiring since 1953 to prevent the devel- 
opment or manufacture of anti-pollution devices. If they had not acted in this way, 
pollution devices might well have been on cars 15 years ago. As the polluter, we do 
not believe the auto manufacturer should make a profit in selling pollution control 
devices to owners of autos without devices thai they manufactured. It would 
seem to us that the industry has the obligation to wll and install these devices at 
cost. 
(9) Rigorous emission standards should be established by 1971 for fleet owned vehicles 

Fleet owned trucks, buses and taxLs make up only 10 percent of vehicular 
traffic in urban areas, vet account for over 30 percent of the air pollution that 
comes from vehicles, ^uels, like compressed natural gas, which can operate in 
current internal combustion engines, can dramatically reduce these pollution 
levels, and are readily accessible to a fleet operation. The Florida telephone 
company, for example, has been operating its trucks on one form of natural gas 
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for the past ten years. Rigorous emissions standards for fleet operations should, 
therefore, be established by 1972. Such standards should be similar to those 
tentatively established by the State of California for 1975. 
(10) Ban leaded gasoline and regulate the composition of fuel 

Leaded gasoline should be banned and the Federal Government empowered to 
regulate the composition of fuel. Current engines need no modification to use 
unleaded gasoline. One oil company has been marketing a premium brand 
non-leaded gasoline for many years. 

There is currently a "gentlemen's agreement" in the oil industry limiting to 
4 grams per gallon the lead content of gasoline. This should be phased out in 
accordance with the following time table: 

(a) 3 grams per gallon after January 1, 1971. 
(b) 2 grams per gallon after June 30, 1971. 
(c) 1 gram per gallon after January 1, 1972. 
(d) 0 gram per gallon after June 30, 1972. 
Gasoline is the largest unregulated source of lead in the atmosphere—98 

percent—and can be directly correlated with the level of lead in the air. Forty-five 
percent by volume of lead in gasoline ends up in the air. We do not believe this 
uncontrolled experiment can be permitted to go on any longer. Leaded gas must 
be totally banned by nud-1972. 

EUmination of lead from gasoline would not only remove the major source of 
unregulated lead in the atmosphere, but would reduce emission from h\-drocarbons 
and carbon monoxides as well which are increased as a result of the presence of 
lead. Except for the oil and lead industries, there was unanimous support in recent 
California legislative hearings on the banning of lead. The auto industry, we 
believe, is supporting a ban because it sees the result of pollution reduction as one 
way of taking the pressure off the move to ban the IC engine, and to buy time until 
approximately 1980. 

Many of the additives and other components of fuel also contribiite hazardous 
emission to the atmosphere. The Federal Government should have the power to 
regulate the composition of fuel to reduce this hazard. 
(11) Federal auto emission standards should be established for rubber and asbestos 

Federal auto emission standards should be established for rubber and asbestos 
as well as for carbon monoxide, hydrocarbons and oxides of nitrogen. Testimony 
at our hearing revealed the health hazards of the.se previously little noticed pollut- 
ants. Rubber emission comes primarily from auto tires and can be reduced. 
Asbestos in the air comes primarily from automotive brake systems and can also 
be reduced. 

TABLE 1.-POLLUTION CHARACTERISTICS OF VARIOUS PROPULSION SYSTEMS 

|ln grains per mile| 

Internal Internal 
combustion combustion 

enRine engine on 
(unregulated) natural gas 

Gas 
turbine 1 

Steann 
engines 2 

Hydrx)carlM)ns -   11.0 M.5 0.32 
Carbon monoxide   80.0 6.0 3.5 
Oxidesol nitrogen _  <.0 1.5 1.9 

a2 
1.0 
.4 

> Based on the Chrysler Corp. experimental gas turbine car. 
I Based on Williams steamcar tested by Mobil Oil Corp. in December 1966. 
> Mostly nonreactive hydrocarbons. 

TABLE 2.-C0MPARISON OF EMISSION RECOMMENDATIONS 

(In grams per mile} 

Current California Nixon 
This r«port. 

model 1971 1972 1974 1973 1975 

Hydrocarbons  
Ca rbon monoxide  
Oxides of nitrogen  

2.2 
23.0 

2.2 
23.0 
M.O 

1.5 
23.0 
3.0 

1.5 
23.0 

1.3 

2.2 
23.0 
3.0 

0.5 
11.0 
.75 

0.2 
1.0 
.4 

' The regulation of hydrocarbons and carbon monoxide has increased the emission of oxides of nitrogen beyond the ltv«l 
of the unregulated internal combustion engine. The chemical conditions relied upon in antipollution devices to date haw 
increased the emission of oxides of nitrogen. 
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[9l8t Cong., second sess.] 

A BILL To amend the National Emission Standards Act to provide for the elimination of automotive 
air pollution 

Be il enacted by the Senate and House of Representatives of the United States of 
America in Congress assernbled, That this Act may be cited as the "National 
Emissions Standards Act Amendments of 1970". 

Sec. 2. Section 202 of the National Emission Standards Act is amended bj- 
striking out in subsection (b) thereof "prescribed under this section," and inserting 
in lieu thereof "prescribed under subsection (a) of this section" and by adding at 
the end thereof the following: 

"(c)(1) In addition to standards prescribed under subsection (a) of this section, 
the Secretary shall, by regulation, giving appropriate consideration to technologi- 
cal feasibility and economic costs, prescribe as soon as practicable, but not later 
than June 30, 1971, standards applicable to the emission of any kind of substance, 
from any class or classes of new motor vehicles propelled by any system other 
than one using an internal conibu.stion engine, and new motor vehicle engines 
other than internal combustion engines, which in his judgment cause or contribute 
to, or are likely to cause or to contribute to, air pollution which endangers the 
health or welfare of any persons, and such standard shall apply to such vehicles 
or engines whether they are designed as complete systems or incorporate other 
devices to prevent or control such pollution. 

"(2) The regulations initially prescribed under this subsection shall be applicable 
(A) on and after January 1, 1975, to all new motor vehicles propelled by engines 
having 375 horsepower or more and to all new motor vehicle engines having 
375 horsepower or more, (B) on and after Januarj- 1, 1976, to all such new vehicles 
and engines having 275 horsepower or more, (C) on and after January 1, 1977, to 
all such new vehicle.^ and engines having 175 horsepower or more, and (D) on 
and after January 1, 1978, to all new motor vehicles and new motor vehicle 
engines. Amendments to any regulations prescribed under this subsection shall 
become effective on the effective date specified in the order promulgating such 
regulations which date shall be determined by the Secretary after consideration 
of the period rea.sonably necessary for industry compliance. 

{d)(l) In addition to standards prescribed under subsections (a) and (c), the 
Secretary shall by regulation, giving appropriate consideration to technological 
feasibility and economic costs, prescribe as soon as practicable standards, ajjpli- 
cable to the emission of any kind of substance, from any class or classes of motor 
vehicles or motor vehicle engines sold, or offered for sale in commerce, other than 
a new motor vehicle or new motor vehicle engine sold or offered for sale to an 
ultimate consumer, which in his judgment cause or contribute to, or are likely 
to cause or contribute to, air pollution which endangers the health or welfare of 
any persons, and such standards shall ajjply to such vehicles or engines whether 
they are designed as complete systems or incorporate other devices to prevent or 
control such pollution. Standards prescribed under this subsection may be amended 
by the Secretary by regulation in the same manner as in the case of prescribing 
the initial standards. Standards initially prescribed under this sub.section shall 
establish maximum levels of emission for at least the following: reactive hydro- 
carbons, carbon monoxide, and oxides of nitrogen. Standards first pre.scribed 
under this subsection shall become effective as of January 1, 1972, and subsequent 
standards or amendments to then existing standards shall become effective on 
the date specified in the order promulgating such regulations, which date shall 
be determined by the Secretary after consideration of the period reasonably 
necessary for compliance. 

"(2) Whoever sells or offers for sale in commerce or introduces or delivers for 
introduction into commerce any motor vehicle or motor vehicle engine which 
is not in coivforraity with standards issued under paragraph (1) of this subsection 
shall be subject to a fine of not more than $500 if he is not engaged in the business 
of selling motor vehicles or motor vehicle engines and of not more than $1,000 
if he is so engaged in such business." 

Sec. 3. The National Emission Standards Act is amended by renumbering 
section 212 as section 217 and by inserting immediately after section 211 the 
following: 

"RESEARCH AND DBVELOP.\IENT 

"Sec. 212. The Secretary shall conduct and accelerate research and develop- 
ment of propulsion systems for use in motor vehicles, other than those using 
internal combustion engines, which ststems are technologicallj' and economically 
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feasible including, but not limited to, mass production methods and techniques. 
Such research and development shall include cost analysis of mass production 
of such feasible propulsion systems, and such cost analysis shall be independent 
of cost analysis produced bj' manufacturers. Any knowledge and information 
resulting from research or development, including cost analysis, carried on under 
this section shall be public information. 

"FEDERAL LOW-EMISSION VEHICLE PROCUREMENT 

"Sec. 213.  (a) For the purpose of this section— 
"(1) 'Board' means the Low-Emission Vehicle Certification Board; 
"(2) 'Federal Government' includes the legislative, executive, and judicial 

branches of the Government of the United States, and the government of the 
District of Columbia; 

"(3) 'motor vehicle' means any vehicle, self-propelled or drawn by me- 
chanical or electrical power, designed for use on the highways principally for 
the transportation of passengers except any vehicle designed or used for 
military field training, combat, or tactical purposes; 

"(4) 'low-emission vehicle' means any motor vehicle which meets the 
regulations prescribed under section 202(c) of this title. 

"(b) There is established a Low-Emission Vehicle Certification Board to be 
composed of the Secretary of Transportation or his designee, the Secretary of 
Health, Education, and W^elfare or his designee, the Director of the National 
Highway Safety Bureau in the Department of Transportation, the Adminis- 
trator of the General Services .Administration, and one member appointed by 
the President. The Secretary of Transportation or his designee shall be the Chair- 
man of the Board. 

"(c) Any member of the Board not employed by the United States may receive 
compensation at the rate of $125 for each day such member is engaged upon work 
of the Board. Each member of the Board shall be reimbursed for travel expenses, 
including per diem in lieu of subsistence as authorized by law (5 U.S.C. 5703) for 
persons in the Government service employed intermittently. 

"(d)(1) The Chairman, with the concurrence of the members of the Board, 
may employ and fix the compensation of such additional personnel as may be 
necessary to carry out the functions of the Board, but no individual so appointed 
shall receive compensation in excess of the rate atithorized for GS-18 by section 
5332 of title 5, United States Code. 

"(2) The Chairman may fix the time and place of such meetings as may be 
required. 

"(3) The Board is granted all other powers necessary for meeting its respon- 
sibilities under this Act. 

"(e) The Secretary of Health, Education, and Welfare shall determine which 
models or classes of motor vehicles qualify as low-emission vehicles in accordance 
with the provisions of this Act. 

"(f)  The Board shall certify any class or model of motor vehicles— 
"(1) for which a certification application haa been filed in accordance 

with subsection (h) of this section; 
"(2) which is a low-emission vehicle as determined by the Secretary of 

Health, Education, and Welfare; and 
"(3) which it determines is suitable for use as a substitute for a class or 

model of vehicles presently in use by agencies of the L'nited States. 
The Board shall specify with particularity the class or model of vehicles for which 
the class or model of vehicles described in the application is a suitable substitut*. 
In making the determination under this subsection the Board shall consider 
the following criteria: 

"(1) the safety of the vehicle; 
"(2) its performance characteristics; 
"(3) its reliability potential; 
"(4) its serviceability; and 
"(5) its fuel availability. 

"(g) Certification under this section shall be effective for a period of two years 
from the date of issuance. 

"(h)(1) Any party seeking to have a class or model of vehicles certified under 
this Act shall file a certification application in accordance with rules established 
by the Board and published in the Federal Register. 

"(2) The Board shall publish a notice of each application received in the Federal 
Register. 
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"(3) The Board shall detennine whether or not the vehicle for which applica- 
tion has been properly made is a low-emission vehicle in accordance with proce- 
dures established by it and published in the Federal Register. 

"(4) The Board shall conduct whatever investigation necessary, including 
actual inspection of the vehicle at a place designated by the Board in the certi- 
fication application rules established under this section. 

"(5) The Board shall receive and evaluate written comments and documents 
from interested parties in support of, or in opposition to, certification of the class 
or model of vehicle under consideration. 

"(6) Within ninety days after the receipt of a properly filed certification appli- 
cation, the Board shall reach a decision by majority vote as to whether such 
class or model of vehicle is a suitable substitute for any class or classes of vehicles 
presently being purchased by the Federal Government for use by its agencies. 

"(7) The Board shall publish in the Federal Register, within ninety days after 
the receipt of a properly filed certification application, a report of its decision on 
such application which sets forth with particularity the reasons for granting or 
denying certification, together with dissenting views. 

"(i) As soon as possible, but no later than January 1, 1973, only certified low- 
emission vehicles shall be acquired by purchase by the Federal Government for 
use by the Federal Government. 

"(j) For the purpo.ses of this section any statutory price limitations shall be 
waived, and the procuring agency shall be required to purchase available certified 
low-emission vehicles which are eligible for purcha.se before purchasing any other 
vehicles for which the low-emission vehicle is a certified substitute. 

"(k) This section shall take effect upon its enactment and the Board shall 
promulgate the procedures required to implement this section within ninety 
days thereafter. 

"STATOTORY STANDARDS 

"Sec. 214. (a) Notwithstanding any other provision of this title, the maximum 
level of emission from any new motor vehicle or new motor vehicle engine, 
expressed in grams per mile, with re.spect to reactive hydrocarbons, carbon 
monoxide, and oxides of nitrogen shall be as follows: Reactive hydrocarbons—2.2 
for 1971, 1.5 for 1972, 1973, and 1974; carbon monoxide—23.0 for 1971 through 
1974; oxides of nitrogen—4.0 for 1971, 3.0 for 1972 and 1973, and 1.3 for 1974. 
For the years after 1974, such levels shall be determined by the Secretary in 
accordance with this title but such levels shall not exceed those established 
herein for 1974. 

"(b) Nothing in this section shall be construed to prohibit the Secretary from 
establishing for any year with respect to reactive hydrocarbons, carbon monoxide, 
and oxides of nitrogen emission standards establishing lower levels of emission 
than those provided in this section. 

"(c) The Secretary shall conduct such inspections and investigations as may 
be necessary to enforce standards established imder this title, including, but 
not limited to, (1) the inspection (continuously or periodically) of new motor 
vehicles and new motor vehicle engines and items of equipment necessary to 
conform such vehicles and engines to such standards, at the time and place of 
manufacture Hncluding the a.ssembly of parts of such vehicles, engines, or items 
of equipment), and (2) the inspection of new- motor vehicles and new motor 
vehicle engines after such engines have been operated at least 6,000 miles but 
not more than oO,000 miles. Any inspection of a new motor vehicle or new motor 
vehicle engine, after its sale to the ultimate purchaser, shall be made only if 
the owner of such vehicle or engine volunteers to permit such inspection to be 
made. If, as a result of any such inspection or investigation, the Secretary deter- 
mines that any new motor vehicle or new motor vehicle engine is no longer in 
conformity with regulations prescribed under this title because of any defect 
in such vehicle or engine, the manufacturer of such vehicle or engine shall furnish 
notification of such defect to the owner of such vehicle or engine within a reason- 
able time after such manufacturer has been notified of such defect by the Secre- 
tary. Such notification to the owner shall contain a clear description of the defect, 
a statcmient of measures to be taken to repair such defect, and a commitment 
of the manufacturer to cause such defect to be remedied without charge. 

"FLEET OPERATIONS 

"Sec. 215. After January 1, 1972, if a person is engaged in any business, com- 
mercial, industrial, or other activity which results in any year in such persons' 
operating, directly or indirectly, ten or more motor vehicles, each such motor 

43-933~70~pt 1 27 
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vehicle without regard to age or condition, must produce a level of exhaust 
emissions of not more than .5 grams per mile of reactive hydrocarbon, 11 grants 
per mile of carbon monoxide, and .75 grams per mile of oxides of nitrogen. Vio- 
lations of this section shall bo subject to injunction and the penalties pro\ide<i 
in section 204 and 205 of this Act in the same manner and to the same extent as 
is provided therein for violations of paragraphs (1), (2), and (3) of section 203(a) 
of this Act. 

"RUBBER   .\ND   .4SBE8T08   STANDARDS 

"Sec. 216. No later than January 1, 1972, the Secretary shall, acting under 
and in accordance with the authority given him by this title, prescribe maximum 
levels of emission of rubber and asbestos from motor vehicles and motor vehicles 
and motor vehicle engines." 

Sec. 4. (a) Subsection (a) of section 210 of the National Emission Standards 
Act is amended to read as follows: 

"(a) The Secretary may by regulation designate any fuel (which, for purposes 
of this section, means only fuel intended for use in the transportation of any 
person or thing) or fuel additive, and after such date or dates as may be pre- 
scribed by liim, no manufacturer or processor of any such fuel or fuel additive 
may sell or deliver it unless the manufacturer of such fuel or fuel additive has 
provided the Secretary with the information required under subsection (c) of 
this section and unless such fuel or fuel additive has been registered with the 
Secretary in accordance with subsectio" (c) of this section." 

(b) Section 210 of such Act is amended by redesignating subsections (b), (c), 
(d), and (e) as subsections (c), (d), (e), and (f), respectively, and by adding after 
subsection (a) the following new subsection: 

"(b) The Secretary may, on the basis of information obtained under subsection 
(c) of this section or any other information available to him, establish standards 
respecting the composition or the chemical or physical properties of any fuel or 
fuel additive to assure that such fuel or fuel additive will not cause or contribute 
to emissions which would endanger the public health or welfare, or impair the 
f)erformance of any emission control device or sj'stem which is in general use or 
ikely to be in general use (on any motor vehicle or motor vehicle engine subject 
to this title) for the purpose of preventing or controlling motor vehicle emissions 
from such vehicle or engine. For the purpose of carrying out such standards the 
Secretary may prescribe regulations— 

"(A) prohibiting the manufacture for sale, the sale, the offering for sale, 
or the delivery of any fuel or fuel additive; or 

"(B) limiting the composition or chemical or physical properties, or 
imposing any conditions applicable to the use of, such fuel or fuel additive 
(including the maximum quantity of any fuel component or fuel additive 
that may be used or the manner of such use)." 

(c) The subsection of section 210 herein redesignated as sub.section (c) is 
amended by striking out "For purposes of this section, the Secretary shall" and 
inserting in lieu thereof "For the purpose of establishing standards under sub- 
section (b), the Secretary may require the manufacturer of any fuel or fuel 
additive to furnish such information as is reasonable and necessary to determine 
the emissions resulting from the use of the fuel or fuel additive or the effect of 
such use on the performance of any emission control device or system which is in 
general use or likely to be in general use (on any motor vehicle or motor vehicle 
engine subject to this Act) for the purpose of preventing or controlling motor 
vehicle emissions from such vehicle or engine. If the information so submitted 
establishes that toxic emissions or emissions of unknown or uncertain toxicity 
result from the use of the fuel or fuel additive, the Secretary may require the 
submission within a reasonable time of such scientific data as the Secretary may 
reasonably prescribe to enable him to determine the extent to which such emissions 
will adversely affect the public health or welfare. To the extent reasonably con- 
sistent with the purposes of this section, such requirements for submission of 
information with respect to any fuel additive shall not be imposed on the manu- 
facturer of any such additive intended solely for use in a fuel only by the manu- 
facturer thereof. Among other types of information, the Secretary shall"; by 
inserting in clause (2) "the description of any analytical technique that can hie 
used to detect and measure such additive in fuel," after "above,"; by striking 
out in such clause "to the extent such information is available or becomes avail- 
able,"; by striking out clauses (1) and (2)" in the second sentence and inserting 



409 

in lieu thereof "the provisions of this subsection"; and by striking o\it "such fuel 
additive" in such sentence and inserting in lieu thereof "such fuel or fuel additive". 

(d) The subsection of section 210 herein redesignated as subsection (d) is 
amended bv inserting between the first and second sentences the following new 
sentence: "*rhe Secretary may disseminate any information obtained from reports 
or otherwise, which is not covered by section 1905 of title 18 of the United States 
Code and which will contribute to scientific or public understanding of the re- 
lationship between the chemical or physical properties of fuels or fuel additives 
and their contribution to the problem of air pollution." The first sentence of such 
Bub.section is amended by striking out "subsection (b)" and inserting in lieu 
thereof "subsection (c)". 

(e) The subsection of section 210 herein redesignated as sub.section (e) is 
amended (1) bv adding "or subsection (b)" after "subsection (a)"; and (2) bv 
striking out "$1,000" and inserting in lieu thereof "$10,000". 

(f) The amendment made by -subsection (e)(2) of this section shall be effective 
with respect to any fuel or fuel additive to which a regulation issued under sub- 
section (a) of section 210 of such Act or a standard established under subsection 
(b) of such section, as amended by this Act, applies. 

(g) Notwithstanding any of the amendments made by this section, after January 
1, 1971, no person shall process, blend or produce in any way any gasoline contain- 
ing any coniponent of lead in excess of 3 grains per giUlon, nor may any such gaso- 
line be imi)ort"'d into the United States. After June 30, 1971, no person shall 
process, blend or produce in any way any gasoline containing any component of 
lead in excess of 2 grams, nor may any such gasoline be imported into the United 
States. After June 30, 1972, no person shall jirocoss, blend or produce in any way 
any ga.soline containing any component of lead in excess of 0 grams per gallon, 
nor may any such gasoline be imported into the United States. Whoever violates 
this subsection shall forfeit and pay to the United States a civil penalty of $1,000 
for each gallon of gasoline processed, blended, produced, or imported iii violation 
of this subsection. Such penalty may te recovered in a civil suit in the name of the 
United States brought in the district where such person has his principal office 
or in any district in which he does business. The .secretary may, upon application, 
remit or mitigate any such forfeiture. 

(Hist Cong., second sess.) 

X BILL To Impose an eicL'se tai on autoraoblKs based on their liorsepower and emission od poIlulanW. for 
the purpose of fliiancliiK programs tor research in, and Federal procurement of, low emission vehicles 

Be it enacted by the Senate and House of Representatives of the United States of 
America in Congress assembled, That (a)(1) section 4061(a) of the Internal Revenue 
Code of 1954 (relating to motor vehicle excise tax) is amended— 

(1) by striking out "the specified percent of the price for which so sold" 
in the matter preceding paragraph (1) and inserting in lieu thereof the 
following: "a percent of the price for which so sold equal to the specified 
percent determined under paragraph (1) or (2), plus (in the case of an article 
taxable under paragraph (2)) the percent determined under paragraph (3)", 
and 

(2) by adding at the end therof the following new paragraph: 
"(3)(A)(i)   An article taxable under paragraph  (2)  which when sold is 

a motor vehicle is taxable under this paragrpah at a percent determined by 
adding the percent determined under subparagraph (B) to the percent 
determined under subparagraph (C). 

"(ii) An article taxable under paragraph (2) which when sold is not a 
motor vehicle is taxable under this paragraph at 4.5 percent. 

"(B) Each motor vehicle referred to in subparagraph (A)(i) is taxable 
at a percent, based on the brake horsepower of the engine of such vehicle, 
determined under the following table: 
"If the brake horsepower is— Then the percent 

is— 
Not over 175.     0 
Over 175, but not over 275  0. 5 
Over 275, but not over 375.  1 
Over 375    1. 6 
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"(C) Each motor vehicle referred to in .subparagraph (A) (i) is taxable at 
a percent, based on the grams of carbon monoxide it emits per mile, deter- 
mined under the following table: 
"If the grants of carbon monoxide emitted 

per mile is— Then the percent is— 
Not over U  0 
Over 11 }i of  1  percent for each 

gram in excess of 11 
"(U) For purposes of subparagraph (C), carbon monoxide emissions of a 

motor vehicle shall be determined (in accordance with regulations prescribed 
by the Secretarj- or his delegate) on the basis of the standard tests conducted 
by the Secretary of Health, Education, and Welfare on vehicles of the sanjc 
kind for purposes of determining whether such vehicles meet the cmissiort 
standards prescrib(!d under section 202 of the National Emission Standards 
Act." 

(2)  The amendments made by paragraph (1) of this subsection shall applj" with 
respect to articles sold on or after the day after the date of enactment 
of this Act. 

(b) Amounts received in the Treasury by reason of the tax imposed by section 
4061(a)(3) of the Internal Revenue Code of 19.54 shall be paid into a'separate 
account in the Treasury and shall be available for appropriation only to carry out 
section 212 of the National Emission Standards Act (as amended by section 2 of 
this .\ct) and to pay the amount by which the price of certified low-emission 
vehicles purchased by the United States in accordance with section 213(i) of 
such Act (as so amended) exceeds the price of similar automobiles which are not 
certified low-emission vehicles. 

Sec. 2. The National Emission Standards Act is amended by renumbering 
section 212 as section 214 and by inserting immediately after section 211 the 
following: 

"RESEARCH AND DEVELOPMENT 

"Sec. 212. The Secretary shall conduct and accelerate research and development 
of proi)ulsion systems for use in motor vehicles, other than those using internal 
combustion engines, which systems are technologically and economically feasible 
including, but not limited to, mass production methods and techniques. Such 
research and development shall include cost analysis of mass production of such 
fea.sible propulsion systems, and such cost analysis shall be independent of those 
produced by manufacturers. Any knowledge and information resulting from re- 
search or development, including cost analysis, carried on under this section shall 
be public information. 

"FEDERAL LOW-EMISSION VEHICLE PROCUREMENT 

"Sec. 213. (a) For the purpose of this section— 
"(1) 'Board' means the Low-Emission Vehicle Certification Board; 
"(2) 'Federal Government' includes the legislative, executive, and judicial 

branches of the Government of the United States, and the government of the 
District of Columbia; 

"(3) 'motor vehicle' means any vehicle, self-propelled or drawn by mechan- 
ical or electrical power, designed for use on the highways principally for the 
transportation of passengers except any vehicle designed or used for military 
field training, combat, or tactical purposes; 

"(4) 'low-emission vehicle' means any motor veliicle which meets the 
regulations prescribed under section 202(c) of this title. 

"(b) There is established a Low-Emission \'chicle Certification Board to be 
composed of the Secretary of Transportation or his designee, the Secretary of 
Health, Education, and Welfare or his designee, the Director of the National 
Highway Safety Bureau in the Department of Transportation, the Administrator 
of the General Services Administration, and one member appointed by the Presi- 
dent. The Secretary of Transportation or his designee shall be the Chairman of 
the Board. 

"(c) Any member of the Board not employed by the United States may receive 
compensation at the rate of $125 for each day such member is engaged upon work 
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of the Board. Each member of the Board shall be reimbursed for travel expenses, 
including per diem in lieu of subsistence as authorized by law (5 U.S.C. 5703) for 
persons in the Government service employed intermittently. 

"(d)(1) The Chairman, with the concurrence of the members of the Board, 
may emploj' and fix the compensation of siich additional personnel as may be 
necessary to carry out the functions of the Board, but no individual so appointed 
shall receive compensation in excess of the rate authorized for GS-18 by section 
5.3.32 of title 5, United States Code. 

"(2) The Chairman may fix the time and place of such meetings as may be 
required. 

"(3) The Board is granted all other powers necessary for meeting its 
responsibilities under this Act. 

"(e) The Secretary of Health, Education, and Welfare shall determine which 
models or classes of motor vehicles qualify as low-emission vehicles in accordance 
with the provisions of this Act. 

"(f) The Board shall certify any class or model of motor vehicles— 
"(1) for which a certification application has been filed in accordance with 

subsection (h) of this section; 
"(2) which is a low-emission vehicle as determined by the Secretary of 

Health, Education, and Welfare; and 
"(3) which it determines is suitable for use as a .substitute for a cIa.sR or 

model of vehicles presently in use by agencies of the United States. 
The Board shall specify with iiarticiilarity the class or model of vehicles for which 
the class or model of vehicles described in the application is a suitable substitute. 
In making the determination under this subsection the Board shall consider the 
following criteria: 

"(1) the safety of the vehicle; 
"(2) its performance characteristics; 
"(3) its reliability potential; 
"(4) its serviceability; and 
"(5) its fuel availability. 

"(g) Certification under this section shall be effective for a period of two years 
from the date of issuance. 

"(h)(1) Any party seeking to have a class or model of vehicles certified under 
thi.s Act shall file a certification application in accordance with rules established by 
the Board and published in the Federal Register. 

"(2) The Board shall publish a notice of each application received in the 
Federal  Register. 

"(3) The Board shall determine whether or not the vehicle for which application 
has been properly made is a low-emission vehicle in accordance with procedures 
established by it and published in the Federal Regi.ster. 

"(4) The Board shall conduct whatever investigation necessary, including 
actual inspection of the vehicle at a place designated by the Board in 
the certification application rules established under this section. 

"(.5) The Board shall receive and evaluate written comments and documents 
from interested parties in support of, or in opposition to, certification of the class 
or model of vehicle under consideration. 

"(6) Within ninety days after the receipt of a properly filed certification appli- 
cation, the Board .shall reach a decision by majority vote as to whether such 
class or model of vehicle is a suitable substitute for any class or classes of vehicles 
presently being purchased by the Federal Government for use by its agencies. 

"(7) The Board shall publish in the Federal Register, within ninety days after 
the receipt of a properly filed certification application, a report of its decision on 
such application which sets forth with particularity the reasons for granting or 
denying certification, together with di.ssenting views. 

"(i) As soon as possible, but no late than Janviary 1, 1973, only certified low- 
emission vehicles shall be acquired by purchase by the Federal Government for 
use by the Federal Government. 

"(j) For the purposes of tliis section any statutory price limitations shall be 
waived, and the procuring agency shall be required to purchase available certified 
low-emission vehicles which are eligible for pruchase before purchasing any other 
vehicles for which the low-emission vehicle is a certified substitute. 

"(k) This section shall take effect ujjon its enactment and the Board shall 
promulgate the jjrocedures required to implement this section within ninety days 
thereafter." 
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(91st Coug., second soss.] 

A m LI. To pomiit the Governor of a State to elect to use funds from the State's Federal-aid htgliway system 
apportionment ftr purposes of paying additional costs Incurred by such State In purchasing low-emission 
vehicles 

Be it enacted by the Senate and House of Repersentatives of the United States of 
America in Congress assembled, That this Act may be cited as the "State Low- 
Emission Vehicle Procurement Act". 

DEFINITIONS 
Sec. 2. For purpof^os of this Act— 

(1) the term "Federal-aid highway system ap])ortionment" means an ap- 
portionment for a fiscal vear to a State under one of the five paragraphs of 
section 104(b) of title 23, United States Code; 

(2) the term "Governor" means the chief executive officer of a  State; 
(3) the terra "State" means a State, the District of Columbia, or Puerto 

Rico. 
OR.\NTS 

Sec. 3. The Governor of a State may elect to use all or part of one or more of 
any Federal-aid highway system apportionment for such State for a fiscal year for 
th(^ purpose of reimbursing such State and Its political subdivisions for the addi- 
tional cost to such State and its political subdivisions (determined under regula- 
tions of the Secretary of Transi)ortation) of purchasing low-emission vehicles 
(meeting standards prescribed by the Secretary) for their own u.se. The election 
authorized herein shall be made in such manner as the Secretary of Transportation 
shall by regulation prescribe, within sixty days after the Secretary of Transpor- 
tation certifies to the Governor, pursuant to title 23, United States Code, the sums 
apportioned to that State for a fiscal year. 

.\MKNDMENT   TO   TITLE   23,   UNITED   STATES   CODE 

SKC. 4. (a) Section 104(e) of title 23, United States Code, is amended by 
inserting after "State highway department" the following: "and the Governor 
or chief executive officer of each State". 

(b) Section 104(b) (H) of such title is amended by adding at the end thereof 
the following: "Rules, regulations, and standards adopted by the Secretarj- for 
estimating the cost of completion of the Interstate System and taking into ac- 
count all previous apportionments shall prescribe a consistent and equitable 
procedure for taking into account amounts of apportionments which the Gov- 
ernor of a State has elected to use to carry out section 3 of the State Low-Emission 
Vehicle Procurement Act." 

(c) Sciction 104 of such title is amended by adding at the end thereof the 
following new subsection: 

"(f) No amount which the Governor has elected to use to carry out section 3 
of the State Low-Emission Vehicle Procurement Act in a fiscal year shall be 
available for expenditure for Federal-aid highways under this title." 

(d) Section 118(a) of such title is amended by striking out "On and after" and 
inserting in lieu thereof "Sixty days after". 

AMENDMENTS   TO   HIGHWAY   REVENtJE   ACT 

SEC. 5. (a) Section 209(f) (1) of the Highway Revenue Act of 1956 is amended 
by inserting "(A)" before "making expenditures" and by striking out the period 
at the end thereof and inserting in lieu thereof the following: "and (B) for the 
purposes of section 3 of the State Low-Emission Vehicle Procurement Act." 

(b) Section 209(g) of such Act is amended by adding at the end thereof the 
following: "An election by the Governor of a State under section 3 of the State 
Low-Emission Vehicle Procurement Act to use funds to carry out such section 3 
shall not be taken into account in making any adjustment under this section." 

EFFECTIVE   DATE 

SKC. 6. This Act shall take effect upon the first certification of Federal-aid 
highway system apportionments under section 104(e) of title 23, United States 
Code, following the date of enactment of this Act. 
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Mr. ROGERS. Thank you, Mr. Farbstein, for sharing your vie^vs 
with us this morning. 

Mr. FARBSTEIN. Thank you, Mr Chairman, for affording me the 
opportunity. 

Mr. ROGERS. Next we shall hear from our colleague from the State 
of Iowa, the Honorable Fred Schwengel. Welcome sir. 

STATEMENT OF HON. FRED SCHWENGEL, A REPRESENTATIVE IN 
CONGRESS FROM THE STATE OF IOWA 

Mr. ScirwENGEL. Mr. Chairman, the polluted condition of our air 
has been allowed to worsen recently by well-intentioned but ineffec- 
tive legislation such as the Clean Air Act of 1963 and the Air Quality 
Act of 1967, and now looms as an obstacle to the propagation of life 
on this planet. Air pollution has reached such overwhelming pro- 
portions that it is estimated that, if the ])resent rate of pollution 
continues, in 5 years, onlj' those people wealthy enough to live 
in airtight environmentally-controlled nouses will remain healthy. 
Clearly, it is past time for action. President Nixon has offered a set 
of amendments to the Clean Air Acts which hopefully will impose 
the necessary restrictions and provide the necessary muscle to reverse 
or a least halt the present suicidal march. What follows is a brief 
description of the menaces posed by air pollution, and the expected 
remedies in the Nixon Plan. 

The primary, most obvious, and most critical consequence of air 
pollution is the hazard it poses to the health of every American. In 
addition to being cited as a contributing factor to emphysema, the 
fastest growing cause of death in this country, air pollution has also 
been directly linked to these diseases: Chronic bronchitis (which 
afflicts thirteen to twenty percent of adult American males), chronic 
constrictive ventilatory disease, bronchial asthma, the common cold, 
and lung cancer. The respiratory diseases cited above are usually 
aggravated and advanced by the presence of the sulfur oxides family 
of pollutants. In older people, the continuing presence of sulfur di- 
oxide in the atmosphere at low levels has been associated with in- 
creased cardiovascular morbidity. The i)rimary cause of the presence 
of sulfur oxides in the atmosphere is the burning of coal and oil for 
heat and power. The new air ijollution package empowers the Secre- 
tary of HEW to set ambient air quality standards for the nation, 
and to prohibit new construction of stationary sources of hazardous 
emissions while requiring control devices on existing sources. In the 
case of \-iolation, the Secretary may give a hearing for the state and 
f)arty in violation, and s^^ecify remedial actions to be taken and time 
imits. If further violation occurs, injunction proceedings may be 

started. In addition, the Secretary may impose a fine of $10,000/day 
on violators. These provisions give the legislation more "teeth". 

In addition to these diseases aided by air pollution, the automobile 
has jjrogrcssively poisoned our population. Lead is a cumulative poison 
emitted by cars burning leaded fuel. Brain damage and even death 
can result from this type of poisoning. Carbon monoxide in concentra- 
tions commonly found in heavy traffic or tunnels can affect drivers, 
causing a safety hazard. For sensitive |)eople, these relatively low 
concentrations of carbon mono.xide pose a serious threat to health. 
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Under the 1970 araendnients package, the Secretary of HEW may set 
standards for levels of pollutants permissible in automobile emissions, 
has expanded testing capabilities, and is empowered to ban from the 
market any hazardous car, engine, fuel or fuel additive. The standards 
would also apply to any foreign car brought into this countr3'. 

The sum total of pollutants in our atmosphere results in photochem- 
ical smog. This smog is irritating to the eyes, nose, and lungs. In some 
cities, breathing the air for one full day is equivalent in terms of tar 
ttiken in to smoking seven cigarettes. It is hoped that the Nixon plan 
will touch all the bases to clear up this general atmospheric condition. 

Tliese same tyjx's of ])ollutants also cause severe reactions on the 
part of plants. In many areas of the country, air jjolhition places very 
real restrictions on what can be grown. Various pollutants cause 
vellowing of the leaves, cause cell death at the tips and edges of 
leaves, or restrict the growth of jjlants. Elements of photochemical 
smog are highly toxic to many species of field croj)s. Clearly, agri- 
culture can not help but suffer in a jioUuted environment. 

The colossal waste involved in air pollution is equally appalling. 
The dense black smoke from a smokestack or exhaust pipe not only 
means that pollution will result, but also that incomplete combustion 
has occurred. The cost to the U.S. in wasted fuel undoubtedly runs 
into the billions of dollars. Agricultural losses from air pollution are 
estimated at about $500 million/year. In addition, in a polluted 
atmosphere^ steel corrodes, silver tarnishes, and iron rusts two to 
four tmies faster than in pure air. The annual cost of air pollution in 
the U.S. is frequently estimated at $65 per capita per annum—an 
annual cost to the Nation of over $12 billion. It is time to clear the air. 

The future holds only increased population, which means more 
electricity, more cars, more production, and more pollution. The trend 
must be reversed. 

The National Conference on Air Pollution in 1966 set forth two 
targets: (1) to create a safe envii-onment, and (2) to create an environ- 
ment conducive to human dignity. William H. Stewart, the then- 
Surgeon General, said in the concluding address: "It is high time we 
hit the first [target] and started working in the second." Today, almost 
4 years later, the same can still be said. The President's package will 
hopefully provide an imjietus for creation of a better environment. 
At least it is a start. 

Thank you, Mr. Chairman. 
Mr. ROGERS. Thank you, Mr. Schwengel, for yom" fine statement. 
Our next witness is the Honorable Ken Hechler of West Virginia. 

Proceed as you see fit, sir. 

STATEMENT OF HON. ZEN HECHLEK, A REPRESENTATIVE IN 
CONGRESS FROM THE STATE OF WEST VIRGINIA 

Mr. HECHLER of West Virginia. Mr. Chairman, the air is getting 
dirtier and dirtier. Everbody talks a good game on air pollution 
control, but when the chips are down very little seems to be accom- 
plished. There is a seemingly endless series of conferences, notices, 
appeals, delays, queries, teach-ins, buck-passing—and the public is 
frustrated and angered because the air is not getting cleaner. 

There is one simple solution: it should be made more expensive to 
pollute than to preserve clean air. Admittedly, this is a matter of 



415 

degree, and strict Federal standards must be set, and accompanied 
bj' stringent penalties. A Federal tax on polluters would have a 
dramatic effect in reducing pollution. 

The present law has been a dismal failure. 
I would like to present to this committee a case study in pollution 

in West Virginia, showing that despite conscientious efforts to apply 
the law, the law has simply not worked. 

The Union Carbide Corporation is the largest employer in the 
State of West Virginia. This corporation is a prestigious power in 
state politics. Union Carbide has met its civic obligations in countless 
ways, from fund drives to intellectual and scientific leadership, but 
the corporation's record on controlling air pollution is a miserable one, 
fraught with evasion, obfuscation and delay. In 1969, in its nationwide 
operations Union Carbide Corp. chalked up an 18.9 percent jump in 
profits over 1968, with profits reaching $186 million and sales in- 
increasing 9.2 percent to a record $2.9 billion in 1969 over 1968. I 
find it difficult to believe it would be economically disastrous for this 
wealthy, expanding corporation to impose strict controls on the tons 
of filth it spews into the air of the Ohio and Kanawha valleys every 
day. 

Vienna, West Virginia has been termed the fastest-growing com- 
munity in the state. This attractive residential town adjacent to 
Parkersburg on the Ohio River has been subjected to what amounts 
to chemical warfare. Mrs. Val Milsark, a Vienna housewife, describes 
the situation as follows: 

Vienna's first experience with air pollution wa.s in 1952, at which time the 
TJuion Carbide's electrometallurgical plant, about two or three miles to the 
north of Vienna—in Ohio—was placed in operation. I shall never forget the 
first morning when I saw our clean Ohio Valley enshrouded with a plume of 
reddish and grey smoke or smog that brought visibility almost to zero. We were 
all deeply disturbed and began immediately to trace its origin. . . . (A) committee 
traced the dark somke and fiy-ash to the Union Carbide plant and its accompany- 
ing power station. 

From the time I began my service in the House of Representatives 
in 1959, I began to receive complaints concerning this air pollution 
affecting Vienna—the fastest-growing residential community in West 
Virginia. Invariably, when the company was approached concerning 
the air pollution, their responses were evasive and accompanied by 
statements on how much was being spent. Many individuals living 
in the Vienna area became increasingly disturbed about the pollution 
generated at the Carbide plant and blown across the river. The public 
alarm was expressed so vehemently that frequently there would be a 
lessening of the pollution during sunlight hours. A worker at the 
Union Carbide plant telephoned mo one day in 1966 and said ho had 
some confidential information ho could only give me in the privacy of 
his homo. When I arrived at his home, he closed the door of the living 
room and whispered that he worked in the furnace room and was 
being ordered to withhold emissions from the smoke stacks on some 
bright, sunny days, and then after dark to "pull the plug and give 
her full blast after dark when people couldn't see the amount of filth 
being gushed out." 

This situation got so bad that a local committee of doctors and 
leading citizens of Vienna asked vSenator Jennings Randol[)h and 
myself to meet with them on Labor Day, 1965. In the following 
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month, October 1965, tlio Public Health Service began its investiga- 
tion of air pollution in the Marietta-Parkersburg area of the mid- 
Ohio Valley. Under the authoritj' of the Clean Air Act, an Air Pollu- 
tion Abatement Conference was held in Parkersburg, W. Va., on 
March 22-23, 1967. It was an Interstate Air Pollution Abatement 
Conference, called imder the authority of the Clean Air Act by the 
National Air Pollution Control Administration, Public Health Service. 
The preliminary information developed by the Federal air pollution 
control officials established clearly and incontrovertibly that the 
primary source of air pollution in the area was the Marietta, Ohio, 
metallurgical plant of Union Carbide Corporation. Three years ago, 
on March 22, 1967, I made this statement publicly to the conference: 
"The Union Carbide Corporation dumps tons of filth on tlie ])eople 
of the Ohio Valley to such an extent that the people are denumdiug 
action and action now. It's time to stop pussyfooting with industry 
about air pollution. It's time to get tough on behalf of people who 
have the divine right to breathe * * *. T hope that this conference 
will produce hard-hitting recommendations. Whatever legal mechanism 
results from this conference, I hope that air quality standards arc 
strict, that the enforcement authority is strong, that the penalties 
are sure, and that the budgetary support is sufficient to do the job. 
The times cry out for fearless men and women who will enforce the 
air pollution regulations to protect people, and not knuckle under 
to those who think they gain economically by continuing to pollute 
God's atmosphere." 

The entire text of my March 22, 1967, statement to the Interstate 
Air Pollution Abatement Conference follows: 

FEDER.\L AIR POLLUTION AB.\TEMKNT CONFERENCK, VIENNA, W. VA., MARCH 22, 
1967 

The Union Carbide Corporation dumps tons of filth on the people of the Ohio 
Valley to such an extent that the people are demanding action and action now. 

It's time to stop pussyfooting with industry about air pollution. It's time to get 
tough on behalf of people who have the divine right to breathe. 

We in the Ohio Valley are proud of the economic development in this region, 
and the employment it has provided. But the people are not going to be intimi- 
dated any longer by threats that great industrial giants will move out when con- 
fronted with strict air pollution control measures. 

We have heard many cries that the technology has not advanced sufficiently, or 
that Industry cannot afford the solutions economically. If we can put a man on the 
moon within this decade, I have faith we can develop the technology to stay alive 
and breathe clean air here on earth. Furthermore, I do not believe we should be 
frightened when an industry threatens it will pull up stakes rather than comply 
with good, tough and effective regulations. 

There were .5,900 industrial establishments in Los .\ngeles in 1940—seven years 
before an air pollution control agency was formed. Los Angeles cannot brag about 
pure air, but it docs have one of the most stringent air pollution control programs 
in the Nation. Without strict regulation, 6,000 tons of non-automobile pollutants a 
day would have spewed out into the air, and now this amount has been cut down 
to 1,300 tons a day. Still, the number of industrial establishments in Los Angeles 
has increased from 5,900 in 19.50 to 18,500 in 1966. So we who want to breathe 
clean air are not afraid of these threats. Enlightened industrial leaders recognize 
the vahie and necessity of strong air pollution control mea.sures. It's simply good 
business. 

The proposed Ohio-West Virginia Interstate Compact on Air Pollution is weak 
and ineffective. The provisions of that compact arc framed so narrowly as to re- 
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qiiiro that injiiry actually result before action is taken to impose air pollution con- 
trols. These provisions should Iw designed to reach conditions which tend to 
threaten or endanger ijublic htialth or welfare before actual injury occurs. I think 
too that the enforcement procedures set up in the compact are too cumbersome 
and involved. The enforcement and penalties should be made quick and sure. 

The State of West X'irginia is attempting to come to grip.s with the ever-worsen- 
ing problem of air pollution, and the 1967 State Legislature enacted a stronger 
air pollution law. In the Kanawha V'allc.v, it was announced that industry had 
agreed with the West \'irginia Air Pollution Control Commission on October 1, 
1966 to take specific remedial steps at a cost of several millions of dollars to the 
companies involved, over a period of 3-ear8. However, there have been no visible 
resiiit-s from these commitments. 

According to the findings of the State Commission, pollution from industrial 
sources in the Kanawha V'alley has increased almost three-fold in the last two 
years. The Union Carbide Corporation, which contributes substantiall.v to the 
pollution of the Kanawha Valley, is also polluting the Ohio Valley and the very 
area here in Vienna where we are holding this hearing. 

The pollution is emanating from the State of Ohio, beyond the reach of West 
Virginia enforcement authorities. This is wh.v earl.y and effective Fisderal regula- 
tion of interstate pollution in the Ohio Valley is imperative. 

I hope that this conference will produce hard-hitting recommendations. What- 
ever legal mechanism results from tliis conference, I hope that air quality standards 
are strict, that the enforcement authority is strong, that the penalties are sure, 
and that the budgetarv support is sufficient to do tiie job. The times cry out for 
fearless men and women who will enforce the air pollution regulations to protect 
p(!opl(!, and not knuckle luider to those who think they gain economically by 
continuing to pollute God's atmosphere. 

For many years, both before, during and following the 1967 con- 
ference, Union Carbide has been carrj'ing on a very grim fonn of 
two-step, or side-step, of the central issue. John T. Middleton, Com- 
missioner of the National Air Pollution Control Administration, 
reported to me in a letter dated July 23, 1968: 

During the course of the field investigative work prior to the conference, 
information was received from the Union Carbide Corporation relating to the 
emissions of air pollution from their facilities; our engineers also estimated the 
emissions from the same source. The company reported estimated emissions of 
17,000 pounds per day of particulate matter from process sources. Our staff 
estimated emissions from the same proce.sses to be 44,000 pounds per da.v—more 
than 2Yt; times as much. This difference never was resolved. Initially, it had been 
anticipated that we might be able to .settle the question with respect to these 
emissions during the course of the conference. Unfortimately, this did not come 
about. 

Subsequently, efforts have been made to obtain more specific information 
from thi! company in order that emission quantities could be calculated in as 
accurate a manner as possibles Meetings were held among members of our staff, 
the staff of the Ohio Department of Health, officials from West Virginia, and 
representatives of the company to obtain more definitive information on the 
proces.ses, fuel composition, raw materials, emissions and configurations of the 
Union Carbide Corporation in Marietta, Ohio. These meetings were essentially 
fruitless. 

The frustrating, drawn-out atteinjit of the responsible air pollution 
officials to obtain some slight degree of cooperation from Union 
Carbide is starkly revealed in the following correspondence. 

On August 28, 1967, the Federal air i)ollution officials requested 
certain specific information from the i)lant manager of the Marietta, 
Ohio Union ("arbide plant, as well as ])ermission to inspect their 
operations to obtain a better understanding of their air pollution 
problems. The text of the August 28, 1967 letter follows: 
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NATIONAL Am POLLUTION CONTROL ADMINISTRATION, 
Washington, D.C., August 28, 1967. 

Mr. GEOROE G. BORDEN, 
Manager, Union Carbide Corp., 
Mining and Metals Division, 
Marietta, Ohio. 

DEAR MB. BORDEN: DUO to recent inquiries concerning the recommendations 
of the Federal Air PoUution Abatement Proceedings iield in Vienna, West Vir- 
ginia on March 22-23, 1967, we would like to obtain, or have confirmed, the 
following described data relating to the Union Carbide Company's Metal Divi- 
sion o])erations in Marietta, Ohio. 

1. Were there large variations in coal consumption, sulfur content, or ash 
content either on a daily basis or seasonal basis during the period of October, 
196") through August, 1966? If so, what were the variations? We are particularly 
interested in dates and quantities of higher than average emissions of sulfur 
dioxide and particulates during this period. 

2. What are the sources of the coal? Please include the names and locations 
of the mines, if possible, and the percentage of coal received from each mine. 

3. What are the diameters and heights of the power plant stack.s? What are 
the average exit gas velocities and temijeratures? 

4. What are the ajjproximate dimensions and plot layout of the buildings 
which house tlie electric arc furnaces? 

'). Arc operations at tliis plant now scheduled for expansion? If so, by how much, 
and will this require an expansion of the power plant? 

6. What basis was used to estimate the particulate emissions from the electric 
arc furnaces? 

In addition, members of our engineering staff would like to inspect the metal 
manufacturing operations at your plant in order to better vmdcrstand the nature 
of the air pollution problems. Can you arrange a visit for them? 

Vour cooperation in this matter \» greatly aijpreciated. 
Respectfully, 

S. SMITH GRISWOLD, 
Associate Director for Abatement and Control. 

The response, or lack of it, came back on September 7, 1967, as 
follows: 

UNION CARBIDE CORP., 
MINING AND METALS DIVISION, 

Marietla, Ohio, September 7^1967. 
Mr. S. SMITH GRISWOLD, 
Associate Director for Abatement and Control, 
Department of Health, Education, and Welfare, 
Washington, D.C. 

DEAR MR. GRISWOLD: I wish to inform you that I am giving careful attention 
to your letter of .August 28 concerning the additional information you requested 
and I would hope within the very near future that I will be able to make a reply. 
As you may miderstand, vacations and other problems have resulted in my being 
unable to answer you at this time. 

\'ery truly yours, 
G. G. BORDEN, Manager. 

Several months elapsed. Still no iuiswcr. Believing that the vaca- 
tions inaj' have been completed after Thanksgiving; and Christmas, 
a further lett(M' was directed to Union Carbide on Januarj"^ 11, 1968, 
reiterating the requests made the previous August and asking for 
"[)rompt attention," as follows: 

NATIONAL AIR POLLUTION CONTROL ADMINISTRATION, 
Washington, D.C, January 11, 1968. 

Mr. G. G. BORDEN, 
Manager, Union Carbide Corp., 
Marietta, Ohio. 

DEAR MR. BORDEN: Reference is made to my August 28, 1967, letter requesting 
certiiin information relating to Union Carbide's Metal Division operations in 
Marietta, Ohio, and asking that arrangements be made whereby our technical 
staff may inspect the plant. 
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Your letter of September 7, 1967, said you were giving careful attention to my 
letter and you hoped within the very near future to make a reply. I have received 
no such repl}', and I would like to reiterate the request in my letter of August 28. 

Complaints still are received from the Vienna, West Virginia, area and we 
are anxious to resolve the interstate air pollution problem existing there. I would 
appreciate your prompt attention to this matter. 

Raspectfully, 
S. SMITH GRIBWOLD, 

Associate Direclor for Ahaleme.nl and Control. 

On January 31, 1968, Union Carbide's plant manager answerrti in 
a very indirect fashion, calling attention to the investment of hirge 
sums of money and to vmspecified continuing efforts. In a master- 
piece of understatement, the Federal air pollution control conunis- 
sioner, Mr. John T. Aliddleton, characterized this letter as "an 
essentially nonresponsive reply." The text of the Jamiary 31, 1968 
letter follows: 

UNION CARBIDE COIIP., 
MINING AND METALS DIVISION, 

Marietta, Ohio, January 31, 196S. 
Mr. S.MiTH S. GRISWOLD, 
Assistant Director of Abatement and Control, 
Department of Health Education and Welfare, 
Washington, D.C. 

DEAR MR. GRISWOLD: This is in response to your letter of January 11, 1968. 
I am sure you appreciate that over the years we have invested large sums in 

capital equipment and operating expense to control and reduce emissions at 
our Metals plant near Marietta, Ohio, and that this is a continuing effort from 
which we confidently expect very substantial further reduction of emissions. 
We are currently working diligently, and under close surveillance of the Air 
Pollution Officials of the State of Ohio. 

We fully recognzie the basic facts which were so ably collected by your engineers 
in their report for the Parkersburg-Marietta Conference, and these facts are 
being given consideration in the current work. 

Very truly yours, 
G. G. BORDEN, Manager. 

Now opened a new chapter in the eflbrts to obtain the cooperation 
of the Union Carbide Corporation. The Federal air pollution officials 
decided to take the bull by the horns and a.sk the central office of the 
Union Carbide Corporation at 270 Park Avenue in New York to 
supply the answers. On April 25, 1968 a meeting was held in Washing- 
ton, D.C. with Dr. J. S. Whitaker, Coordinator for Environmental 
Health of Union Carbide. Commissioner Middleton described to me 
the meeting with Dr. Whitaker as follows: 

We were informed that the requested information already had been supplied 
to the Ohio State Department of Health, and it was suggested it might be more 
appropriate to obtain it from them. 

The extent of cooperation received from the Ohio State Department 
of Health up to that point was, to say the least, somewhat less than 
"all-out." For example, on April 17, 'l967, Dr. Emmett W. Arnold, 
Director of Health, Ohio State Department of Health, requested of the 
Secretary of Health, Education and Welfare that issuance of final 
recommendations coming out of the March 22-23, 1967 conference be 
delayed "until investigative examination, inquisitive research and 
evaluative study can be conducted to form the basis for such recom- 
mendations." When Dr. Aniold was infomied that such additional 
infoiination would be welcomed. Dr. Arnold on May 23, 1967, accord- 
ing to Commissioner Middleton's report to me, "informed this office 
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that further studies were being made by liis department and woidd be 
submitted to the Secretary in the near future." What was predicted 
as the "near future" ahnost three j^ears ago apparently has never 
ariived. 

However, always trusting, the Federal air ])ollution officials after 
their pleasant visit with Dr. Whitaker of Union Carbide Corporation 
dutifully directed another letter to Dr. Arnold, as follows: 

NATIONAL AIR POLLUTION CONTROL ADMINISTRATION, 
Washington, D.C. May 17, 1968. 

EMMKTT W. ARNOLD, M.D., 
Director of Health, Department of Health, Stale of Ohio, 
Columbus, Ohio. 

DEAR DR. ARNOLD: A.S you know, we have asked Union Carbide Company, 
Metals Division, Marietta, Ohio, for additional information on their operations. 
We have never received .specific answers to our inquiries. 

Recently Dr. Middleton and I met here with Dr. Whittaker of Union Carbide 
Company to discuss the status of our request for additional information. Dr. 
Whittaker stated that his Company feels that their obligation to supply informa- 
tion is to the State of Ohio, with whom they reportedly have been working clcsely 
on air pollution matters, and that the Department of Health, Education, and 
Welfare should get such information from the State of Ohio. He a.ssured us that 
the requested information had been supplied to j-our Department and that you 
would supply it to us if we requested. 

Therefore, we would like to obtain information from your Department con- 
cerning Union Carbide's plans to control emissions from their furnace operations 
in Marietta, Ohio. We imderstand from Dr. Whittaker that you have such infor- 
mation, including specific control plans as well as timetables for implementing 
these plans. 

In addition, it would be most helpful in considering the reconvening of the 
Parkersburg-Marietta Interstate Air Pollution Abatement Conference, if the 
State of Ohio, on the basis of information which we understand has been furnished 
to you by the company, were to supply the answers to the following questions 
concerning the Union Carbide plant: 

1. Were there large variations in coal consumption, sulfur content, or ash con- 
tent, cither on a daily or seasonal basis, during the period from October 1965 
through August 1966? If so, what were the variations? We are particularly inter- 
ested in dates and quantities of higher than average emissions of sulfur dioxide and 
particulates during this period. 

2. What are the sources of the coal? Please include the names and locations of 
the mines, if po.ssible, and the percentage of coal received from each mine. 

3. What are the diameters and heights of the power plant stacks? What are the 
average exit gas velocities and temperatures? 

4. What are the approximate dimensions and plot layout of the buildings which 
house the electric arc furnaces? 

5. Are operations at this plant now scheduled for expansion? If so, by how much, 
and will this require an expansion of the power plant? 

6. What basis was used to estimate the particulate emissions from the electric 
arc furnaces? 

Any additional information on the other industrial processes in the Ohio portion 
of the abatement area also would be most useful in reviewing the impact of major 
point sources of the study area and in determining the efficacj' of alternate control 
plans. Your assistance in this matter is deeply appreciated. 

Sincerely yours, 
WILLIAM H. MEGONNELL, 

Acting Associate Director for Abatement and Control, 

The response was most revealing. The State of Ohio wrote on 
June 10, 1968 that there ratist be some mistake, that the needed 
information had not, in fact, been transmitted to them by the Union 
Carbide Corporation. The Jime 10, 1968 letter from Ohio follows: 
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STATE OF OHIO, DEPARTMENT OF HEALTH, 
U.S. PUBLIC HE.\LTH SERVICE, ABATEMENT PROGRAM, 

Columbus, Ohio, June 10, 1968. 
Mr. WILLIAM H. MBGONNELL, 
Acting Associate Director for 

Ahalemenl and Control, 
Department of Health, Education and Welfare, 
Washington, D.C. 

DEAR MR. MEOONNELL: Plea.se refer to your letter dated May 17, 1968 addressed 
to Dr. E. W. Arnold, Director—Ohio Department of Health, in which request 
wa.s made for additional information (see page 2) relative to Union Carbide 
operations at their Marietta plant. Your letter states "He (Dr. Whitakcr of 
Union Carbide) a.s.sured us (HEW) that the requested information had been 
supplied to your Department (Ohio Health Department) and that you (we) 
would supply it to us if we requested." There apparently is some misunderstanding 
in regard to the type of information given us bj- Union Carbide vs. the type 
information sought by your office. The data given us bj' Union Carbide does not 
answer the questions posed on page 2 of your May 17, 1968 letter. 

A letter to this office, dated July 20, 1967 and authored by G. G. Borden, 
metals plant manager of the Marietta Union Carbide operations, related to 
(1) SOj Abatement-Power Station; (2) Low Sulphur Coal and (3) Control of 
Melt Furnace Operations. This is the sum total of formal information given 
this office by Union Carbide and a copy of this letter is enclosed for your infor- 
mational use. You will note in reading this letter that it does not answer the 
questions posed in your letter. , 

If I can be of further service in this regard, please feel free to contact this 
office at any time. 

Very truly yours. 
JACK A. WUNDERLB, 

Engineer in Charge, Air Pollution Unit, Division of Engineering. 

Oh, well, back to Dr. Whitaker again. Now for the first time the 
National Air Pollution Control Administration, those very, very 
patient people, started to aj^jreoiate fully the fact that perhaps they 
shoidd call attention to the fact that thej' had the clear term.s of the 
law on their side. In a somewhat tougher letter of June 28, 1968, 
Dr. Whitaker was again approached as follows: 

NATIONAL AIR POLLUTION CONTROL ADMINISTRATION, 
Arlington, Va., June S8, 1968. 

DR. J. S. WHITAKER, 
Coordinator, Environmental Health, 
Union Carbide Corp. 
New York, N.Y. 

DKAR DR. WHITAKER: AS you suggested when we met in Dr. Middlcton's 
office on April 2.i, 1968, I directed a letter to the Ohio Department of Health on 
May 17, 1968, to request information relative to air pollution emissions from your 
plant in Marietta, Ohio. A copy of my letter to Dr. L. W. Arnold is enclosed for 
your information. 

Despite your assurance that the Ohio Department of Health had been furnished 
the necessary information by your Company, and that the Department would 
.supply such information to us if we requested it, Mr. Jack Wunderle, Engineer in 
Charge of the Air Pollution Unit of the Ohio Department of Health, informed me 
in a June 10 letter (a copy of which, with enclosure, is enclosed) that he has not 
been furnished such information by your Company and he cannot, therefore, 
answer the questions we asked. 

In a further effort to acquire the information repeatedly requested of you, I 
ask that you attend to this matter at hand promptly to forestall invocation of 
the provisions of section 108(j) of the Clean Air Act which action would thwart 
your hoped for voluntary compliance to provide the information. 

Sincerely yours, 
WILLIAM H. MBGONNELL, 

Acting Associate Director for Abatement and Control. 
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Unruffled, Dr. Wliitakor handled the matter very adroitly by 
denying that he had chiimed lie had given the information to Ohio— 
but still not lifting even a little finger to answer the simple request 
made now almost a year before. liore is how Dr. Whitaker answered 
and evaded the main i.ssue in a letter dated July 12, 1968: 

UNION CARBIDE CORP., 
New York, N.Y., July 12, 1968. 

Mr. WiLLi.\M H. MEOONNELL, 
Acling Associate Director for Abalemenl Control, National Center for Air Pollution 

Control, Department of Health, Education, and Welfare, Arlington, Va. 
DEAR MR. MEGONNELL: At our meeting in Dr. Middleton's office on April 25, 

1968 I suggested that you get together with the Control Officials in the .states 
of Ohio and West Virginia and make a serious effort to develop a plan for con- 
trolling air pollution in the Marietta-Parkersburg area—including air quality 
objectives and pollution control responsibilities. I also reassured you that we 
did not question either the emissions or the air quality data in the March 1967 
Public Health Service Parkersburg-Marietta Technical Report and that these 
data could well serve as a basis on which the control plan is developed. 

We are, of course, continuing our abatement program at the Marietta plant 
in order to achieve a higher level of emissions control, as well as compliance with 
any regulations that are developed under the orderly procedures provided for in 
the Clean Air Act and other laws. We are always ready to work cooperatively 
with the designated control authority at Marietta and at each of our other plants. 

I have your letter of June 28 with the attached copies of your letter to Dr. 
Arnold and Mr. Wundcrle's replj'. Since I was familiar with the information that 
has been given to the Ohio Department of Health and knew that we have not 
given it answers to your questions, it is difficult for me to understand how you 
could have gotten the impression that Dr. Arnold had the specific information 
you requested. It is obvious that 1 could not have committed the Ohio Depart- 
ment of Health to give you anything. 

Sincerely yours, 
J. S. WHITAKER, 

Coordinator, Environmental Health. 

Now on July 30, 1968, the Federal air pollution control officials 
concluded that Union Carbide sim])ly was going to continue to refuse 
to cooperate. "Yotu" actions to date leave little recourse to ways of 
obtaining the required information other than reconvening the 
Parkei-sburg-Marietta abatement conference and requiring that a 
report from your Comjiany be provided in accordance with the prt>- 
visions of section 106{j) of the Clean Air Act, as amended." The full 
text of the July 30 letter follows: 

PUBLIC HEALTH SERVICE, 
NATIONAL Ara POLLUTION CONTROL ADMINISTR.\TION, 

Arlington, Va., July SO, 1968. 
Mr. J. S. WHITAKER, 
Coordinator, Environmental Health, 
Union Carbide Corp., New York, N.Y. 

DEAR MR. WHITAKER: It is unfortunate that Dr. Middleton, Mr. Walters and 
I all misinterpreted your statements at our May 25 meeting. Although we did not 
reduce the discussions to writing, it is our recollection that you said the State of 
Ohio had been furnished the information we desire regarding air pollution emissions 
and controls at your Marietta plant and that, if we requested such data from the 
State of Ohio, it would be furnished to us. 

I regret that you have not seen fit to cooperate with us in the matter of provid- 
ing data at our request, disclosing your control plans and time schedules, nor 
permitting access to your plant by our technical personnel for inspection and 
testing. Your actions to date leave little recourse to ways of obtaining the required 
information other than reconvening the Parkersburg-Marietta abatement confer- 
ence and requiring that a report from your Company be i)rovided in accordance 
with the provisions of section 106(j) of the Clean Air Act, as amended. 
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If you have an alternative way through which wc can acquire the information 
in question, I would appreciate your prompt reply before firm plans are made to 
schedtile the conference. 

Sincerely yours, 
WlIXIAM H. MEOONNELL, 

Acting Associale Commissioner for Abatement and Control. 

The coufereuce was reconvened in October, 1969 in Vienna, West 
Virginia. 

At the opening of the October, 1969 conference, I remarked that 
"eadi (hiy tliat ])asses the air in our beautiful valley gets dirtier and 
dirtier." Reviewing the frustrating efforts to clean tip the air ])ol- 
hition, I stated: "Instead of fearless men and women, those in charge 
of air pollution control in Ohio and West Virginia have been mousy 
and timid. Instead of trying to cooperate to protect the people's 
divine right to breathe clean air, some industries like Union Carbide 
have brazeidy thumbed their nose at every effort to prevent air pol- 
lution. State's rights have i)roven inadequate. The Federal action 
has been thwarted by both industry and the states. The Federal laws 
need more teeth, and the loopholes must be closed." The full text of 
my statement to the October 31, 1969 conference follows: 

ST.^TEMENT OF REP. KEN HECHLER (D-W. VA.) AT AIR POLLUTION CONFERENCE, 
VIENNA, W. VA., OCTOBER 30, 1969 

Each day that passes the air in our beautiful valley gets dirtier and dirtier. 
We held a Federal Air Pollution Abatement Conference here on March 22, 

1967, and the conditions brought out at the Conference were appalling. The 
recommendations made at that Conference provided some hope for the people 
of this Valley. I share the feeling of the people here today that our patience has 
been exhausted. Today, I plan to call a spade a spade, step on sonje toes, try to 
assess why we haven't made any more progress, and what we ought to do in the 
future to guarantee clean air. 

What has happened here in this valley, and in the Kanawha Valley, and in 
many other sections of our beautiful state? We have heard a great deal lately 
about how the Federal Government is spending more money on chemical warfare 
than on library books. In effect, we have unleashed chemical warfare on our- 
selves. Los Angeles may have problems with auto exhausts, other areas may have 
problems as a result of burning leaves and trash, but here in West Virginia over 
90 percent of the air pollution is caused by our own industry which is waging 
chemical warfare on the people. 

Ladies and gentlemen, we need a cease-fire on this chemical warfare. We have 
been at the negotiating table too long, without any results whatsoever. We have 
held endless conferences, pleaded with industry to rise to its responsibilities, urged 
the Federal Government to take action, importuned the state governments to 
take action, appealed to the patriotism and civic decency of those polluting the 
air—all without any results. It is bad enough to try and negotiate with the Reds 
at Hanoi, but when you can't get anywhere with our own people who should be 
cleaning up this me.ss, then it's time to stand up and scream: ' This air pollution 
must stop because every human being has the divine right to breathe fresh air." 

To paraphrase the naval hero of the War of 1812, Oliver Hazard Perrj', and 
POGO, "We have met the enemy and he is us." 

When we assembled here on March 22, 1967, the opening sentence of my state- 
ment to the Federal Air Pollution Abatement Conference included these blunt 
words: "The Union Carbide Corporation dumps tons of filth on the pcojjle of the 
Ohio V'alley to such an extent that the people are demanding action and action 
now." 

Out of the March, 1967 conference here in Vienna came a very explicit finding 
of fact which by no stretch of the imagination can be misinterpreted: "That in 
the Parkersburg, West Virginia-Marietta, Ohio area air pollution originating in 
either the State of West \'irginia or the State of Ohio endangers the health and 
welfare of persons in both states." Among the recommendations coming out of the 
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conference was that the Ohio-West Virginia Interstate Air Pollution Compact 
be ratified. There was a great deal of industry pressure and strong pressure from 
the Ohio and West Virginia state air pollution control officials to support this 
interstate compact and leave air pollution control to the states. I stated at the 
March, 1967 conference: "The proposed Ohio-West Virginia Interstate Compact 
on Air Pollution is weak and ineffective . . . the enforcement procedures set up 
in the compact are too cumbersome and involved." I also added that "the en- 
forcement and penalties should be made quick and sure." They put a few 
band-aids on the proposed interstate compact, but it still is neither operative nor 
will it do anything significant to clean up air pollution. 

All of us who have talked about how state's rights are the best protection of the 
people, because the state government is closer to the people, find that the 
interstate compact isn't even in operation. Its terms are too weak, and the air 
pollution control officers at the state level are timid and toothle.ss. They don't 
even bark, much less bite. 

iSince the March, 1967 conference, at every opportunity I have pushed, prodded, 
needled, pleaded, implored and admonished the Federal air pollution control 
authorities to get busy and get some action to clean up the air. 

In great exasperation, on July 16, 1968, I asked for a report on why nothing 
had been done since the March, 1967 conference. The July 23rd reply by the 
Federal Air Pollution Control Administration spells out an incredible record of 
state negligence and Union Carbide's adamant refusal to cooperate. 

On ,\pril 17, 1967, Dr. Emmett W. Arnold, Director of Health, Ohio St^te 
Department of Health, requested of the Secretary of Health, Education and 
Welfare that issuance of final recommendations be delayed "until investigative 
examination, inquisitive research and evaluative studj' can be conducted to form 
the basis for such recommendations." 

May 16, 1967—H.E.W. informed Dr. Arnold that H.E.W. "would welcome 
such additional information." 

May 23, 1967—Dr. Arnold informed H.E.W. "that further studias were being 
made by his department and would be submitted to the Secretary in the near 
future. So far the results of such further studies have not been transmitted to this 
Department." 

I have checked and the "near future" of nineteen months ago hasn't arrived yet. 
Even more serious is the chain of frustrating circumstances involving the 

refu.sal of Union Carbide Corporation to cooperate in the public interest. 
On August 21, 1969, it was officiallj- reported to me by the Assistant Surgeon 

General, VVilliam H. Megonnell: "Despite several requests, Union Carbide ada- 
mantly has refused to supply additional data or allow National Air Pollution 
Control Administration personnel to inspect or conduct tests of its facihties; as a 
matter of principle, they maintain they will onl3' work with and through the State 
of Ohio, and the State of Ohio has told us they do not have the information we 
desire regarding the Company's plant." 

At the 1967 Vienna conference, I concluded my statement with these words: 
"The times cry out for fearles.s men and women who will enforce the air pollution 
regulations to protect people, and not knuckle under to those who think they 
gain economically by continuing to pollute God's atmosphere." 

Instead of fearless men and women, those in charge of air pollution control in 
Ohio and West Virginia have been mousy and timid. Instead of trying to cooperate 
to protect the people's divine right to breathe clean air, some industries like Union 
Carbide have brazenly thumbed their nose at every effort to prevent air pollution. 
State's rights have proven inadequate. The Federal action has been thwarted by 
both industry and the states. The Federal laws need more teeth, and the loopholes 
must be closed. 

We must stop talking in terms of economics, or state's rights, and insist that 
the people's right to breathe clean air is paramount. 

The technology is available to control air pollution. The tolls are at hand to do 
the job. If it costs money for industry to do what they ought to be doing, I am 
confident that every consumer, and every businessman, is willing to pay the 
extra cost of the product which is turned out in such a way to preserve tlean air 
rather than dirty air. 

So let's get on with the job and keep our priorities straight: We demand clean 
air as the first priority. 

It was extremely disturbing to me that the Union Carbide Corpora- 
tion boycotted the October 30-31 Conference. They refused to have 
one or more of their officials testify, and although they may have sent 
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officials to attend incognito, they wore not in any way identified with 
the Conference. I consider this action to be reprehensible, deliberately 
following out the "public-be-damnod" attitude which had character- 
ized their actions throughout the years of patient effort to obtain their 
cooperation. 

Immediately prior to the October 30-31, 1969 Conference, the Fed- 
eral air pollution control authorities issued a supplemental technical 
report indicating that the pollution caused by the Union Carbide's 
Marietta, Ohio plant had increased in the period since the prior con- 
ference of March 22-23, 1967. In a very direct letter to Birney Mason, 
Jr., Chairman of the Board of Directors of Union Carbide Corporation, 
dated December 31, 1969. Commissioner Middleton noted concerning 
the supplemental report: "It also states that your plant is the largest 
contributor of both oxides of sulfur and particulate matter in the con- 
ference area. Statements about your plant's emissions were based upon 
the best information available, since your Marietta plant manager 
repeatedly has refused to cooperate with us by providing the informa- 
tion necessary to make a full a.ssessment of your plant's emissions." 
The full text of the December 31, 1969 letter follows: 

DEPARTMENT OK HEALTH, EDUCATION, AND WELFARE, 
NATIONAL AIR POLLUTION CONTROL ADMINISTRATION, 

Arlington, Va., December 31, 1989. 
Mr. BIRNEY MASON, Jr., 
Chairman, Board of Directors, Chief Executive Officer, Union Carbide Corp., New 

York, N.Y. 
DEAR MR. MASON: On October 30 and 31 of this year, the Parkereburg, West 

\Mrginia-Marietta, Ohio Interstate Air Pollution .4.1)atement Conference was 
reconvened at Vienna, West Virginia, for the pvirpose of receiving new data 
and information concerning air pollution in the area. The conference originally 
was called by the Secretary of Health, Education, and Welfare on November 17, 
1966, after numerous citizens complained of air pollution in the area. The initial 
piibUc sessions of the Conference were held on March 22 and 23,  1967. 

At that time. Union Carbide incurred significant criticism because of air pollu- 
tion created by emissions from your Marietta, Ohio plant. This public criticism 
bore out the facts about your plant's contribution to air pollution in the area, 
as presented in a publication prepared by this Administration entitled, "Parkers- 
burg, West Virginia-Marietta, Ohio Air Pollution Abatement Activity" (copy 
enclosed). 

In preparing for reconvening the conference, we i.s.sued a second publication, 
"Parkersburg, West Virginia-Marietta, Ohio Air Pollution Abatement Activity 
Supplemental Technical Report," (copy enclosed), which indicates that your 
plant's emissions have increased since the prior report. It also states that your 
plant is the largest contributor of both oxides of sulfur and particulate matter in 
the conference area. Statements about your plant's emissions were ba.<od upon 
the best information available, since your Marietta plant manager repeatedly 
has refused to cooperate with us by providing the information necessary to make 
a full assessment of your plant's emissions. Frustration of our efforts to secure the 
necessary information is illustrated by the enclosed correspondence. Notwith- 
standing his concerted effort to prevent such assessment, we feel that our report 
accurately estimates vour plant's emissions and describes the air pollution problem 
created by Union (Carbide's Plant. Nevertheless, additional information is re- 
quired to make specific recommendations to abate the air pollution from your 
plant. 

Union Carbide was not the only plant cited in our report. In fact, eight other 
plants were reported as contributing in some way to the problem in the conference 
area. The Union Carbide plant differs from the others in several respects. First, 
as we reported. Union Carbide is the largest contributor of emission of sulfur 
oxides and particulates in the conference area. Second, Union Carbide was the 
only plant which refused to provide us with emission inventory information. 
Third, Union Carbide was conspicuous in its failure to appear and state its 
position regarding the allegations made concerning its operations. Other plants 
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in the area also were severely criticized by their neighbors; nevertheless, manage- 
ment of those plants came forward and detailed the measures they were taking to 
IJrevent and control air pollutants emanating from their plants. 

You may be interested to read some of the testimony presented at our latest 
conference which was directed at the Union Carbide plant. The official record is 
available for your inspection at our Arlington office. In addition, copies of the 
transcript may be purchased from the recorder, Ace-Federal Reporters, Inc., 415 
Second Street, N.E., Washington, D.C. 20002. The following are excerpts from the 
official record: 

(A housewife). Vienna's first experience with air pollution was in 1952, at which 
time the Union Carbide's electrometallurgical plant, about two or three miles to 
the north of Vienna—in Ohio—was placed in operation. I shall never forget the 
first morning when I saw our clean Ohio Valley enshrouded with a plume of reddish 
and grey smoke or smog that brought visibility almost to zero. We were all deeply 
disturbed and began immediately to trace its origin. . . . (A) committee traced the 
dark smoke and fly-ash to the Union Carbide plant and its accompanying power 
station. ... It is indeed disheartening and a great hardship in our citizens with 
the extra burden of work to keep our homes even half-way clean, and the great 
worry of trying to keep the children and the family clean and healthy, to say 
nothing of the tremendo\is extra expense. I would venture to say if we took this 
expense proportionately jjer cajjita, the citizens are paying much more than the 
plant will spend for air pollution correction, even as expensive as it is. 

(A doctor). First of all, we have seen a marked increase over the past fifteen 
or eighteen years in respiratory diseases in this valley. I am talking about asthma, 
emphysema, acute bronchitis, all the allergies that pertain to people. . . . We have 
to attribute this, I think, to air pollutants and to external influences far beyond the 
ordinary causes of these problems. 

(A State Legislator). Now those of us who saw this excellent film this morning 
can certainly take great hope and comfort in the words of Dr. J. S. Whitaker. 
As you get rid of the filth in your yards and on your person please remember his 
timeless remarks. He is a representative of Carbide, and he said "Our moderniza- 
tion program is continuing. We are doing everything we can to fight this pollution 
problem." Doctor, you've got to be kidding. 

(A minister). My wife and I figured last week that we had spent more on 
doctor bills in five months on our children while living in Vienna than we had in 
the last five years. . . . And this has all been due to allergies, sinus troubles, 
hives, and various mouth infections and things that we feel are at least related in 
some way to the pollution. 

(A housewife). I cannot go out and sweep my porch every day. .A.nd yet if it 
is to be used my porch and patio must be hosed daily. We used our patio twice 
this year. It faces the river. 

(A school principal). During 1969 I have seen so much overnight fallout that 
the children coming into the school of which I am principal made tracks in the 
black dust on the sidewalk as they entered the school although the sidewalks 
were swept the night before .... When this kind of thing transpires, how about 
the unseen pollution which we all know is more damaging? 

(A home owner). One of the reasons for our choice of our home location would 
be the view that we have of the river valley and believe me when I say that 
in many cases there are times when we cannot even see the hills on the other side 
of the river due to the extreme amount of smoke and dirt that is now contamin- 
ating the lower atmosphere. We are also experiencing a very serious discoloration 
on the painted area of our home and despite the fact that we have just recently 
painted, we are already experienceing (sic) yellow discoloration which ptunt 
engineers from a local paint company have indicated to me is a direct result of 
pollutants. 

(A housewife). Our windows and doors are kept closed as much as possible 
even in the summertime as a health precaution against this deadlj' pollution 
as well as to keep our homes as clean as possil)le. 

(A housewife). I live on a hill at Summit across the river from Union Carljide. 
The prevailing winds are up and down the river and I can, on any given day, 
tell what vicinity is receiving the dirt that is being emitted by the furnaces. Some- 
times, when there is a cross-wind, my property is coated with this insufferable 
waste. 

These are merely representative of the statements regarding damage to the 
health and welfare of the citizens of Vienna, West Virginia, which damage is a 
direct result of the operation of the Union Carbide plant in Marietta, Ohio. 
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As a large, prestigious national corporation, we would hope Union Carbide 
would take a personal interest in a matter which adversely aflfects the public 
health and welfare with the area. We would hope that you would exercise cor- 
porate civic responsibility and take measures necessary to alleviate that part of 
the air pollution you inflict upon your neighbors. We would hope that j-ou would 
cooperate with this Administration in developing a schedule of measure you 
would take to control the emi.ssions of air pollutants from the Union Carliide 
operation. In this regard, we reqiiire that you provide us with certain information 
regarding coal usage and control equipment at your Marietta plant. This report 
is required by the enclosed notice. 

Pursuant to provisions of the Act, the Secretary of Health, Education, and 
Welfare will issue findings and recommendations "based on the testimony pre- 
sented at the several sessions of the Conference held in Vienna. In order that 
the recommendations nuiy take into account Union Carbide's plans, we request 
that you provide us a detailed schedule of 3'our proposals for abating pollutant 
emissions from your Marietta plant. 

With your cooperation, we can undertake a program which will restore the air 
quality in the Mid-Ohio River \'alley. 

Sincerelj' yours, 
JOHN T. MIDDLETON, Commusioner. 

The first glimmer of cooperation on the part of Union Carbide came 
on January 29, 1970—two days before the penalties would have been 
invoked under the Clean Air Act for failure to supply requested infor- 
mation. At this time, Dr. Whitaker wrote to Commissioner Middleton 
as follows: 

J.VNUART 29, 1970. 
DR. JOHN T. MIDDLETON, 
Commissioner, National Air Pollution Control Administration, 
Arlington, Va. 

DEAR DR. MIDDLETON: Mr. Mason has asked me to make this respon.se to your 
December 31 letter. The information you requested under Sec. 108 (j)(l) of the 
Air Quality Act has been collected and sent to you this week from the Ferroalloys 
Division which operates the Marietta, Ohio, steam station and alloy plant. 

You also asked for a schedule of our proposals for abating pollution emissions 
from the Marietta plant. At this time we believe we can submit a schedule for 
particulate abatement within 6 months after the conference recommendation are 
published by the Secretary. Detaiis of this schedule will depend largely on whether 
we can continue to run dexter city coal and if not whether alternate fuels are 
available to us. Certainly we will endeavor to develop a program and a schedule 
acceptable to the conferees and will be glad to confer with you after the report 
is issued. In the interim period we will continue to reduce pollutant emissions by 
upgrading existing collections facilities. 

In the absence of ambient air quality objectives, it is not clear what course we 
should take with respect to sulphur oxide emissions. Will, for example, a tall stack 
bo acceptable? If realistic recommendations on sulphur oxide emissions from fuel 
burning based on reasonable ambient air quality standards are made by the con- 
ference we believe we can with those recommendations prepare an acceptable 
schedule within 6 months after recommendations arc published. 

In your letter you have also quoted statements made at the conference by res- 
idents of Vienna, West Virginia. I am sure your department is familiar with the 
geography and the wind movements of this area and knows that ^'ienna is south 
of our plant and that the prevailing winds are from the south to the north. Direc- 
tional air sampling in Vicmia over extended periods of time have indicated that 
substantially more particulat(« is coming into Vienna from the .south than from the 
north. The conferences have failed to recognize the very large impact of jjarticu- 
latcs from the south on the air quaUty in Vienna and Parkersburg. Unless these 
are included in the al^alement program th<!Se towns will not get the relief they have 
been led to expect from the two Vienna conferences. 

I believe the implications of these and other conference omissions are important 
enough to the p(^o])le of Parkersliurg and Vienna that we should discuss them in 
more detail and I shall try again to make an ai)pointiiient with you at an early 
date. We cooperate with your administration in organizing and implementing an 
effective air pollution abatement program for the Parkersburg-lilarietta area. 

Sincerely yours, 
J. S. WHITAKER, 

Coordinator, Environmental Health. 
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Union Carbide's Board Chairman, Birncy Mason, Jr., followed 
this up with a further letter dated February 17, 1970, iiledging 
cooperation, as follows: 

FKBRUAHY 17, 1970. 
Dr. JOHN T. MIDDLETON. 

DEAR Dr. MIDDLKTON: I appreciate very nitich your letter of DecemborSl, 1969, 
calling my attention to the problems of air pollution in the Parker.sburg, West 
Virginia-Marietta, Ohio, an^a. Contrary to the conclusion which you have 
logically roachtid from our failure to participate in your conference at Vienna, 
W. Va., this corporation is deeply concerned with environmental health and has 
had an active program for several years to control pollutants fom its numerous 
plants. Many control measures have been installed; others are being installed and 
substantial sums have been budgeted for pollution control for this and following 
years. 

The specific information requested in the attachment to vour letter was sup- 
plied by Mr. William M. Kelly on Jan. 27, 1970. Dr. J. S. Whitakcr also submitted 
general comments in his letter to you of Jan. 29 and indicated our intention to 
cooperate fully in implementing an air pollution abatement program for the 
Parkersburg-Marietta area. 

When recognition of the extreme importance of environmental protection to the 
future of the nation as well as to our corporation I have recently reorganized our 
Corporate attack on pollution abatement. Responsibility has been assigned to our 
vice president for technology. Dr. John A. Swartout. Dr. Swartout has had long 
experience in the government's nuclear energy program as deputy director of 
the Oak Ridge National Laboratory and as assistant general manager of the U.S. 
Atomic Energy Commission. For the last four years he has been responsible for 
our corporate research and development and for administration of our operation of 
laboratories and production plants for the AEC. 

We have not yet responded to the request in your letter for a detailed schedule 
of our proposals for abating poUutent emissions for our Marietta plant. Our 
Ferroalloys Division has proposed to us a schedule for installing addition control 
systems in the next several j-ears and has requested capital funds to effect it. The 
timing of the corporation's captial budget approval procedure is such that com- 
mittments for the requested expenditures have not yet been given. In addition I 
wish to give Dr. Swartout time to review critically these and the plans of our other 
divisions. 

Dr. Swartout and his staff will be in touch with your office and will keep you 
advised of our specific abatement plans. 

I am certain that communications and relationships between Union Carbide 
and your office will improve appreciably. 

Sincerely yours. 
BiRNY MASON, Jr., 

Chairman of the Board, Union Carbide. 

Finally, on March 19, 1970, the Parkersburg-Marietta Interstate 
Air Pollution Abatement Conference regulations were issued—over 
three years after the Conference had first been called, and three years 
after the Conference had been convened. Because of the long and 
obdurate refusal of the Union Carbide Corporation to submit the 
necessary data on which sulfur o.xide emission standards coidd be 
established, there was a delay in the issuance of sulfur oxide jJoUutant 
standards. Finally, once this information was obtained, the amend- 
ments to the Conference reconnnendations covering sulfur oxides 
were issued on Ai)ril 20, 1970. The complete statement of the Con- 
ference recommendations and the amendments follows: 
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RECOMMENDATIONS AND SUMMARY OF PARKEKSBURG, W. VA.-MARIETTA, OHIO, 
INTERSTATE AIR POLLUTION ABATEMENT CONFERENCE 

U.S. Department of Health, Education, and Welfare Public Health Service 

Environmental Health Service 

National Ah Pollution Control Administration,  RockviUe, Md. 

INTRODUCTION 

Pursuant to section 108fd)n) (C) of the Clean Air Act, as amended (42 U.S.C. 
18.57, el seq.), the Secretary of Health, Education, and Welfare on November 17, 
1966, called an Interstate Air Pollution Abatement Conference in the Parkersburg, 
West Virginia—Marietta, Ohio Area, comprising Clay, Lubeck, Parkersburg, 
Slate, Tygart, Union and Williams Magesterial Districts of Wood County in the 
State of West Virginia; Belpre, Dunham, Fearing, Marietta, Muskingum, and 
Warren Townships in Washington County in the State of Ohio. This Conference 
was related to air pollution originating in each of the Slates and alleged to endanger 
the health and welfare of persons in the other State. Prior to calling the conference, 
consultation with State officials was held August 24, 1966, in the Federal Building 
in Parkersburg, West Virginia. 

In accordance with section 108(d)(2) of the Clean Air Act, a Federal report 
with respect to the matters before the Conference was delivered to the participat- 
ing agencies in March 1967, and was at that time made available to other interested 
parties. 

The Department of Health, Education, and Welfare, convened the Conference 
at the Vienna Community Building, Vienna, West \'irginia on March 22, 1967, 
and continued in session through March 2.3, 1967, concluding with annoimcement 
of findings and recommendations reached by the official participants to the 
Conference. The Conference then adjourned, subject to the call of the Presiding 
Officer. 

Following the conference, participants from the States of West Virginia and 
Ohio communicated additional views and information to the Department of 
Health, Education, and Welfare concerning the discussions at the conference and 
related to the findings and conclusions reached by the conference participants. 

Accordingly, in order to assure that the record of the conference accurately re- 
flected the discussions, views, and information available to the participants and 
to afford opportunity for interested persons to be heard, notice that the conference 
would be reconvened was given to the official participants on September 26, 1969. 
An updating addendum supiilementing the March 1967 technical report was de- 
livered to the participants on September 26, 1969, and was made available to 
interested persons on September 27, 1969. Notice was given in the Federal Regislsr 
on September 27, 1969, and by publication in a newspaper of general circulation 
in the conference area. 

The conference reconvened at the Vienna Community Building on October 30, 
1969, and continued in session through October 31, 1969, at which time the Pre- 
siding Officer recessed the Conference until November 20, 1969, when it was re- 
convened for announcement of findings and recommendations of the Conference 
participants. The Conference then recessed, subject to the call of the Presiding 
Officer. 

Mr. William H. Megonnell of the Department of Health, Education , and Wel- 
fare served as Presiding Officer at the reconvened Conference, and the following 
were official participants for their respective jurisdictions during the Conference: 

Mr. Carl G. Beard, II, West Virginia Air Pollution Control Commission 
Hon. Glen B. Gainer, Jr., Citv of Parkersburg, W. Va. 
Hon. Curtis M. Uhl, Citv of Vienna, W. Va. 
Mr. Jack A. Wunderle, Ohio Air Pollution Control Board 
Hon. John T. Burnworth, City of Marietta, Ohio 
Mr. Donald F. Walters, U.S. Department of Health, Education, and Welfare 
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Some 80 persons participated in the Conference proceedings, either at their own 
request or as participants, staff, or invitees of the official agencies. Appendix A is 
a list of persons who ])articipated in the Conference. 

FINDINGS   AND   RECOMMENDATIONS 

Following presentations of data and information by the Conference Participants 
and others who had requested the opportunity to appear, the Participants set 
forth certain general conclusions and findings and a series of recommendations 
pertinent to the air polhition abatement needs of the Conference area. 

The findings and recommendations which are set forth in the following pages 
together with a more extensive summary of conference discussions (page 16, 
et seq.), are based on data showing that the Conference area has a common air 
mass and tliat emissions of pollutants cause or contriljute to excessive levels of 
air pollution which endangers the health and welfare of persons in the Conference 
area. 

All available scientific evidence on the detrimental effects from two of these 
pollutants were thoroughly reviewed and evaluated in Air Quality Criteria for 
Paniculate Matter and Air Quality Criteria for Sulfur 0xidc6-,which were published 
by the National Air Pollution Control .Administration in February 1969. Among 
the adverse health effects observed in the Conference area are: marked increases 
in respiratory diseases, including asthma, emphysema, acute bronchitis, and 
pneumonia; skin disorders; pulmonary fibrosis; sinusitis; allergies; headaches; 
eye irritation; and psychological depression. In addition, tlie adverse welfare 
effects are: damage to vegetation; soiling and deterioration of property; inter- 
ference with outdoor recreation and family life; and general interference with 
comfortable enjoyment of property. 

While each of the two States involved is sor\ed by an agency authorized to 
prevent, control and abate conditions of air pollution, the jurisdiction of each is 
confined within the respective State's boundaries. Therefore, the Conference 
Participants, giving appropriate consideration to technological feasibility, the 
economic benefit to be gained from the installation of poluition controls, and 
time reqviired to secure abatement agreed on specific emission standards for the 
area other than for the emissions of sulfur oxides, and recommended that the 
States develop enforcement procedures to implement them. Full implementation 
of the recommendations should result in an acceptable level of air quality in the 
conference area for all poUutaiits except sulfur oxides. 

To fulfill these recommendations, it was agreed that State air pollution control 
agencies would send semi-annual reports to the Presiding Officer and to each 
other until such time as the recommendations have been met. 

It was agreed that the Participants would continue air monitoring throughout 
the area. Provision was made also for requiring reports from polluters. 

Specific recommendations regarding sulfur oxides emissions in the conference 
area were deferred until reports from Union Carbide Corporation were procured 
under the authority of Section I08(j) of the Clean Air Act. The required infor- 
mation has been received and is now being reviewed by the conference participants. 
At the earliest possible date, the executive session of the Conference will be 
reconvened to consider recommendations to abate and control sulfur oxide 
emissions in the conference area. 

This Department accepts and adopts the following findings and recommenda- 
tions, and hereby transmits them to the respective agencies, iu accordance with 
the provisions of Section 108(c) of the Clean Air Act, as amended. 

RECOMMENDATION I.—STATE COOPEEATION, RBPOBTINO AND SURVEILLANCE 

A. Findings 
1. The Parkersburg->.tarietta interstate area has a common air mass. Pollutants 

which are being discharged into that air mass, from various sources, are carried 
indiscriminately throughout the area without regard to State boundaries and 
subject only to wind and weather. 

2. Such air [joUutants cause or contribute to air pollution levels which endanger 
the healtli and welfare of persons in the area. 

3. Each of the two States involved is served by a duly constituted agency 
authorized by their respective State statutes to pursue air pollution programs 
designed to prevent, control and abate conditions of air pollution. 
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4. The jurisdiction of the State agencies—the Ohio Air Pollution Control 
Board and the West Virginia Air Pollution Control Commission—is confined 
within the respective State's boundaries. 

5. Sources outside the abatement area contribute to the overall pollution 
burden of the area. 
B. Recommendalions 

1. The air pollution control agencies of the two States should cooperate closely 
in the development of air quality objectives, air pollution control regulations 
and enforcement procedures consistent with recommendations of this Conference. 

2. The air pollution control agencies of the two States should report to the 
Presiding Officer and to each other, at intervals of not more than six months, 
beginning six months from the date hereof, concerning any source emitting to the 
atmosph(!re contaminants in excess of those recommended by this Conference, 
except that such reports dealing with on-site burning of domestic refuse may be 
made on a composite basis, rather than for an individual household. Such reports 
shall include the nature and quantity of emissions, progre.ss toward abatement of 
contaminant emissions, a description of plans with time schedules for instituting 
the additional control measures necessarj- to satisfy the recommendations of this 
Conference and, where applicable, a narrative description of the nature of any 
delays or difficulties being encountered in achieving such control. Reports for 
each source will continue to be submitted at the recommended inter\-al until the 
State agency concerned advises the Presiding Officer that recommendations of 
this Conference have been met by the source. 

3. The States of Ohio and West Virginal should maintain surveillance over the 
sources located outside the abatement area and institute control measures, as 
necessary, to protect air quality in the abatement area. 

RECOMMENO.^TION H. REFUSK DISPOSAL 
A. Findings 

1. Salvage operations and municipal, domestic, commercial and industrial 
burning of refuse contribute to both the overall air pollution burden in the Parkers- 
burg-Marietta interstate area and to localized problems. 

2. Conversion of open-burning dumps in Washington County, Ohio, into 
sanitary landfills has eliminated particulates and other obnoxious pollutants 
previously emitted to the atmosphere from such sources. Open burning during 
salvage operations still occurs in Ohio. 

3. Recently enacted solid waste regulations in West Virginia have reduced 
open burning of municipal, commercial, and industrial waste and salvage opera- 
tions. Backyard burning still is permitted. 

4. Methods for salvage operations and refuse disposal which eliminate or mini- 
mize air pollutant emissions are available and successfully utilized elsewhere. 
The.se include utilization of non-combustion .salvage techniques; incinerators 
which are properly designed, operated and controlled; and properly operated and 
maintained sanitary landfills. 

0. Open burning of organic chemical and other industrial wastes, whether or 
not the training of fire-fighters is involved, creates copious quantities of dense 
black smoke. 
B. Recommendalions 

1. Prohibitions against open burning of all wastes should be strictly enforced. 
2. No later than one year from the date hereof, disposal of refuse or conduct 

of salvage operations by burning should be permitted only in incinerators from 
emissions do not exceed 0.3 grain of particulate matter per standard dry cubic 
foot of exhaust gas corrected to 12 percent carbon dioxide, or equivalent emission 
limits, and from which visible emissions of air contaminants to the atmosphere 
do not exceed that designated No. 1 on the Ringelmann Chart or an opacity which 
obscures an observer's view to the same degree. 

3. Open burning of organic chemical or other industrial wastes for the purpose 
of training fire-fighters should be conducted in areas outside the valley floor and 
in accordance with official permits issued by the air pollution control agency 
having jurisdiction, such permits to .specify time, location and duration of burning. 
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RECOMMENDATION III. CONTROL OF EMISSIONS PROM FUEL-BURNING 

A. Findings 
1. Combu.stion of fuel, primarily coal by industrial sources prodtices approxi- 

mately 66 percent of the particulate matter and 96 percent of the sulfur oxides 
emitted in the abatement area. 

2. Based on available data, it is determined that particulate emissions have 
increased appro.ximately one-third and sulfur dioxide emissions have remained 
substantially the same since the 1965 emission inventory. This evaluation had 
been hampered by the refusal of Union Carbide Corporation, the largest emitter 
of both pollutants, to provide the participants with actual data concerning its 
contribution; however, such data has now been procured under authority of 
Section 108(j) of the Clean Air Act, thereby permitting a complete inventory of 
emissions in the area. 

3. Measures currently being taken to abate air pollution from such sources are 
inadequate, although some industries burning coal in the abatement area have 
installed particulate control systems and have been able to procure and utilize 
lower sulfur fuels. 
B. Recommendations 

1. Emissions of particulate matter from all fuel-burning equipment who.«e 
energy input exceeds one miUion BTU's per hour should be limited in accordance 
with Figure 1, or equivalent, and that visible emissions to the atmosphere from 
such sources should be limited to a shade or density less than that designated No. 
2 on the Ringclmann Chart or an opacity which obscures an observer's view to 
the same degree, according to the following schedule: 

(a) New facilities should conform at the time of construction. 
(b) Existing plants should be required to reduce particulate emissions in 

excess of those provided in Figure 1 by at least 50% of the excess within 18 
months from the date thereof, and that full conformity with this recommenda- 
tion should be achieved within 36 months from the date hereof. 

2. Specific recommendations on sulfur oxide emissions from fuel burning sources 
shall be deferred until the conference participants have reviewed the mandatory 
report which Union Carbide Corporation has provided pursuant to Section lOS(j) 
of the Clean .\\r Act. Upon completion of this review, the executive session of the 
conference will be reconvened for the purpose of making recommendations on 
sulfur oxides. 
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RECOMMENDATION   IV. CONTROL   OF   PROCESS   EMISSIONS 

A. findings 
1. Industrial processes contribute approximately 30 percent of all particulate 

matter omitted to the atmosphere in the abatement area. 
2. Particulate emissions from proces.ses at the Union Carbide Corporation 

in Ohio constitute approximately 80 percent of all process particulate cmission.s 
in the abatement area and apjjroximately one-fourth of particulate emi.ssion.s 
from all sources in the abatement area. 

3. Certain industrial process emissions produce objectionable odors and lachry- 
mators within the abatement area and other process losses are highly reactive, 
either singularly or in combination with other pollutants. 

4. Although technology is availal)le to abate pollutant emissions from industrial 
processes in the abatement area, adequate control measures have not yet been 
universally emplo.vCd. 
B. Recommendalions 

1. Emissions of particulate matter into the atmosphere from new industrial 
proces.ses should be subject to the limitations set forth in Table 1, and visible 
emissions should be limited to a shade or density less than that designated No. 2 
on the Ringlemann Chart or an opacity which obscures an observer's view to the 
same degree. 

2. Existing industrial sources should be required to reduce particulate emissions 
in excess of those provided in Table 1 by at least 50% of the excess within 18 
months from the date thereof, and that full conformity with this recommendation 
should be achieved within 36 months from the date hereof. 

TABLE 1.- -RESTRICTION OF EMISSION OF PARTICULATE MATTER FROM INDUSTRIAL PROCESSES 

Process weight rate Rate of 
emission, 

pounds 
per hour 

PrKess weight rate Rateol 
emission, 

pounds 
per hour Pounds per hour 

Tons 
per hour Pounds per hour 

Tons 
per hour 

100                  0.05 
                  .10 
                  .20 
                  .30 
                  .40 
. .                       .50 

0.551 
.877 
1.40 
1.83 
2.22 
2.58 
3.38 
4.10 
4.76 
5.38 
5.96 
6.52 
7.58 
8.56 
9.49 
10.4 
11.2 
12.0 
13.6 

16 000 8 
9 

10 
15 
20 
25 
30 
35 
40 
45 
50 
60 
70 
80 

100 
500 

1,000 
3,000 

16.5 
200  18 000 .. 17.9 
400  20 000 19.2 
600  30'000 25.2 
800  40,000... 30.5 
1,000  50 000 35.4 
1,500                    .75 60 000 4a 0 
2,000                   1.00 70000 41.3 
2,500                      1.25 80 000 42.5 
3,000                  1.50 90 000 43.6 
3,500                  1.75 100 000 44.6 
4,000                  2.00 120 000 46.3 
5.000.                  2.50 uo'ooo 47.8 
6,000                  3.00 160 000 49.0 
7.000                  3.50 200'000 51.2 
8.000.  
9.000   

                4.00 
                4.50 

i.oiio.ooo. 
2,000 000. 
6,000,000. 

69.0 
77.6 

10,000                  5.00 92.7 
12,000                  6.00 

a. I nterpolation of the data in this table for process weight rates up to 60,000 pounds per hour shall be accomplished by 
use of the equation: 

E=4.1()p«.»' 
b. Interpolation and extrapolation of the data for process weight rates in excess of 60,000 pounds per hour shall be 

accomplished by use ol the equation: 
E = 55.0 p«."-40 
Where: 

E= Rate of emission in pounds per hour. 
P = Procfss weight rate m tons per hour. 

3. No later than six months from the date hereof, emissions of clilorine from 
an,\' one plant premise should be limited to a total of no more than three pounds 
per hour, and because of the proximity of plants which emit gases that when com- 
bined with chlorine, are believed to produce lachr,\-mators, the concentration of 
an.v such discharge not exceed 1..') part per million bv volume. 

4. No later than one year from the date hereof, tihe emissions of odorous and 
irritant materials from sources in the Southwest portion of the abatement con- 
ference area, known locall.v as Washington Bottom, should be abated. 
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BECOMMGNOATION   V. PROGRESS   REPORTS 
A. Findings 

1. There has been protracted delay in abalhig air pollution in the study area. 
2. It is necessary for the air pollution control agencies of the two States and 

the National Air Pollution Control Administration to be informed in detail as 
to the plans of the principal polluters for abating their respective air pollution so 
that these agencies may judge the adequacy and timeliness of the measures pro- 
posed for this purpose. 

3. Significant air pollution in the abatement area originates from the operations 
of the following companies: 

Union Carbide Corporation 
B. F. Goodrich Company 
Shell Chemical Company 
American Cyanamid Company 
E. I. duPont de Nemours Company 
FMC Corporation, American Viscose Division 
Johns-Manville Fiber Glass, Inc. 
Amax Specialty Metals Corporation 
.\shland Chemical Company 
Marbon Chemical Division of Borg-Warner Corporation 

B. Recommendations 
1. Those companies named in Finding 4 above should report in writing, at 

six-month intervals from the date hereof, to their respective State air pollution 
control agency, with a copy to the Presiding OfRcer, such reports to include: 
(a) any changes in the nature and quantity of emissions; (b) a description of 
plans, with time schedules, for controlling emissions; (c) progress toward abate- 
ment of pollution; and (d) where applicable, a narrative description of the na- 
ture of any delays or difficulties being encountered in achieving control. 

2. This reporting requirement may be terminated by the Presiding Officer 
when, it is determined that abatement recommendations have been achieved. 

CONFERENCE  SUMMARY 

A. Occurrence of air pollution subject to abatement under the Clean Air Act 
Meteorologic records and data demonstrate that there is substantial interstate 

transport of pollutants discharged into the atmosphere of the Conference area. 
It was shown further that the meteorologic features of the region, i.e., light sum- 
mer winds, and frequent nighttime temperature inversions create conditions 
favorable for poor dispersion and rapid accumulation of air pollutants. 

The dominating topographic feature of the area is the Ohio River Valley, 
featuring a narrow valley floor with surrounding hills rising 200 to 400 feet above 
the river. In the Conference area, the valley is deep enough to influence the 
transport and diffa^ion of air pollution. 

The evaluation of air quality included measurement of ambient concentrations 
of sulfur dioxide and sus])cnded particulate matter, and observation of odors and 
irritants, .\vorage daily concentrations of suspended particulates exceeded l.')0 
micrograms per cuVjic meter with maximum daily averages exceeding .500 micro- 
grams f)er cubic meter. A daily average of 0.10 parts per million sulfur dioxide 
was exceeded 3.4 per cent of the year at one station. Particulates and sulfur 
dioxide level.s, such as these, and combinations of the two, have been associated 
with increased incidence of certain adverse health effects, damage to vegetation, 
reduction of sunlight, reduced visibility, and corrosion of steel and zinc. Odor and 
irrit-ant observations found short-term concentrations of clilorine in the range of 
70-100 parts chlorine per million parts of air. Chlorine alone in smaller concen- 
trations was found to cause e.ve irritation. However, much smaller concentrations 
of chlorine mixed with styrene (another gaseous pollutant in the area) have been 
demonstrated to cause inten.se eye irritation. 

Adverse health and welfare effects, caused by the interstate transport of sub- 
stantial amounts of air pollutants, were described by a number of experts in 
many disciplines. 

Flouride pollution, noted in one location in the Conference area, caused severe 
vegetation damage. 

Several phy.sicians described the high incidence of respiratory diseases in the 
area. These diseases included: asthma, emphysema, chronic bronchitis and 
pneumonia. Other health effects noted were: pulmonary fibrosis, sinusitis, head- 
aches, and allergies. 
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A number of residents of the Conference area discussed the impact air polhition 
had on their daily lives. They reijortcd deterioration and soiling of their property, 
destruction of their plants, damage to livestock, hazard to boat traffic, damage 
to community pride, discomfort of living amidst unpleasant odors, and inter- 
ference with outdoor recreation, social events and family life. In addition, Vienna 
rejiidents were es])eciallj' critical of the all-pervasive dust from which they suffered. 
B. Adequacy of Measures  Taken  Toward Ahalemenl of Ihe Pollution 

Some individual industrial sources in the Conference area have undertaken 
voluntary action and some pollution sources cooperated by projiosing voluntary 
control measures. 

There is no effective regional interstate mechanism with adequate authority 
to establish uniform air pollution control regulations and to assure coordinated 
enforcement against all pollution sources within the area. 
C. Nature of delays being encountered in abating the pollution 

Since neither the State of West Virginia nor the State of Ohio has air pollution 
regulations which deal with industrial fuel-burning and process emissions control 
in the Conference area, no effective legal basis presently exists to abate the air 
pollution in the area. 

Recently enacted regulations in West Virginia prohibit open burning of munici- 
Cal, commercial, and industrial waste and salvage operations. However, backyard 

urning still is permitted. 
The State of Ohio does not have point-source abatement powers other than 

through the authority to establish ambient air quality standards, and cmLssion 
standards for achieving compliance with .such air quality standards, for various 
defined areas of the State. Areas defined to date do not include Ohio's portion of 
the Conference area. 
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Mrs. Joel Stern). 
Slater, Herschel H., Chief, Meteorology Branch, Division of Abatement, National 

Air Pollution Control Administration. 
Smith,  Maynard E., Smith-Singer Meteorologists, Incorporated,  Massapequa, 

New York (Statement presented by Mr. Joseph A. Dowd). 
Smith, Mr. & Mrs. Montelle L., Residents, Vienna, West Virginia (Statement 

presented by Hon. Richard S. Cotterman). 
Smith, Paul L., Resident, Washington, West Virginia (Statement presented by 

Mrs. Joel Stern). 
Smith, Mrs. Rex E., President, Tomlinson Garden Club, Williamstown, West 
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Somorville, Mrs. Eugonc, Rosidcnt, Parkersburg, West Virginia (Statement pre- 
sented by Mrs. Joel Stern). 

Spencer, S. W., Resident, Vienna, West Virginia (Statement prejsented by Hon. 
Richard S. Cotterman). 

Star!:, Jack ]., M.D., Vienna, West Virginia. 
Stern, Mrs. Joel, Resident, Washington, West Virginia. 
Sliikey, Kenneth, Resident, Vienna, West Virginia (Statement pre.sented by Hon. 

Richard S. Cotterman). 
Sullivan, Dallas E., Principal, Grecnmount School, Vienna, West Virginia. 
Toohy, R. Peter, Plant Manager, Shell Chemical Company, Belpre, Ohio. 
Uhl, Honorable Curtis M., Mayor, Vienna, West Virginia. 
Uhl, Mrs. Curtis M., Vienna Community Council, Vienna, West Virginia. 
Van Kirk, Frank Q., Plant Manager, Johns-Manville Fiberglass, Incorporated, 

Vienna, West Virginia. 
Vaughan, Mrs. R. 11., Resident, Parkersburg, West Virginia (Statement pie- 

sen ted by Mrs. Joel Stern). 
Walters, Donald F., Director, Division of Abatement, National Air PoUiitiun 

Control Administration. 
Whitacre, Mary, M.D., Health Commissioner, City of Marietta, Ohio. 
White, Mrs. Alma H., Resident, Vienna, West Virginia. (Statement presented by 

Hon. Richard S. Cotterman). 
Wiggins, Russell R., Resident, Vienna, West Virginia (Statement presented by 

Hon. Richard S. Cotterman). 
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AMENDMKNTS TO RKCOMMENDATIONS AND SUMMARY OF PARKERSBURG, W. V.\.- 
MARIETTA, OHIO, INTEHST.\TE AIR POLLUTION ABATE.\JENT CONFERENCE 

U.S. Department of Health, Education, and Welfare 

Public Health Service 

Environmental Health Service 

National .\ir Pollution Control Administration 

RockviUe, Md. 

INTRODUCTION 

The Recommendations and Summary of the Parkersburg, West Virginia- 
Marietta', Ohio, Interstate .\ir Pollution Abatement Conference issued March 19, 
1970, by the Secretary of Health, Education, and Welfare, pertain to the abate- 
ment of pollutants other tlian sulfur oxides. 

Specific recommendations regarding sulfur oxide emissions in the conference 
area were deferred until reports from Union Carbide Corporation were procured 
under the authority of Section 10.S(j)(l) of the Clean Air Act, as amended. The 
required information has been received and reviewed by the conference 
participants. 

The executive session of the conference was reconvened March 31, 1970, to 
consider recommendations to abate and control sulfur oxide emissions in the 
conference area. 

This Department accepts and adopts the following findings and Recommenda- 
t ons III. B. 2, 3, and 4, which amend the March 19, 1970, issuance, and hereby 
transmits them to the respective agencies, in accordance with the provisions of 
Section 108(e) of the Clean Air Act, as amended. The .summary of conference dis- 
cussions included in the March 19, 1970, issuance is hereby incorporated by refer- 
ence and made a part hereof. 

FINDINGS   AND   RECOMMENDATIONS 

RECOMMENDATION III, AS AMENDED. CONTROL OF EMISSIONS FROM FUEI/-BnRNING 

A. Findings 
1. Combustion of fuel, primarily coal by industrial sources produces approxi- 

mately 68 percent of the particulate matter and 98 percent of the sulfur oxides 
emitted in the abatement area. 
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2. Particulate emissions have increased approximately one-third and sulfur 
dioxide emissions have increased approximately 14 percent, since the 196") emission 
inventory. 

3. Sulfur oxide emissions from power generation at the Union Carbide Cor- 
poration in Ohio constitute approximately 86 percent of all sulfur oxide emissions 
in the abatement area; according to montlily fuel use data reported by the Com- 
pany, sulfur oxide emissions from Union Carl)ide's power-generation facilities in 
1969 varied from 16,600 pounds per hour to 28,100 pounds per hour, with an aver- 
age, emission rate of 22,500 pounds per hour. 

4. The plume emanating from the Union Carbide Power Plant is released at an 
an insufficient height to prevent frequent downwash of the undispersed plume to 
ground level in the vicinity of the plant and impactiou of the plume on higher 
elevation away from the Ohio River \'alley. 

5. Measures currently being taken to abate air pollution from such sources are 
inadequate, although some industries burning coaj in the abatement area have 
installed particulate control systems and have been able to procure and utilize 
lower sulfur fuels. 
B. Recommendations 

1. Emissions of particulate matter from all fuel-burning equipment whose 
energy input exceeds one million BTU's per hour should be limited in accordance 
with Figure 1 (sec Page 11, March 19, 1970 Issuance), or equivalent, and that 
visible emissions to the atmosphere from such sources should be limited to a shade 
or density less than that designated No. 2 on the Kingelmann Chart or an opacity 
which obscures an observer's view to the same degree, according to the following 
schedule: 

(a) New facilities should conform at the time of construction. 
(b) Exi-sting plants should be required to reduce particulate emissions in 

excess of tho.se provided in Figure 1 by at least 50% of the excess within 18 
months from March 19, 1970, and that full conformity with this recom- 
mendation should be achieved within 36 months from March 19, 1970. 

2. Union Carbide Corporation should be required to reduce sulfur oxide emis- 
sions from the power-generation facilities at its Marietta, Ohio, plant in accord- 
ance with the following schedule: 

(a) A.S soon as possible, but not later than six months after issuance of 
these amended recommendations, sulfur oxide emissions should not exceed 
a rate of 13,500 pounds per hour. 

(b) As soon as possible, but not later than two years after Issuance of 
these amended recommendations, sulfur oxide emissions should not exceed a 
rate of 6,750 pounds per hour. 

3. No later than three months after issuance of these amended recommenda- 
tions. Union Carbide Corporation should be required to submit to the conference 
participants a schedule of modilications which will, in accordance with good 
engineering practice, substantially eliminate downwash of combustion effluents 
from its power-generating facilities. The schedule should provide for the comple- 
tion of such modifications as soon as possible but no later than two years after 
issuance of these amended recommendations. 

4. Union Carbide Corporation should be required to report, in accordance 
with Recommendation V.B.I (See Page 15, March 19, 1970 Issuance), its plans 
and schedule for controlling sulfur oxide emissions. 

Mr. Chairman, a great deal of valuable time has been lost in the 
fight to control air pollution because of the lengthy and repeated 
refusals of the Union Carbide Corporation to cooperate. It is now re- 
ported that this great corporation plans to cooperate in the reduction 
of air pollution. 1 believe that actions speak louder than words, and 
I will believe tliis when I see it. 

It is obvious that the current law is very weak, or it would have 
been possible to call the hand on the type of deliberate delay and 
obstructionism by Union Carbide in this case. I suggest that the pro- 
i)osals for new legislation before this committee are improvements, 
but the^^ still allow far too much room for outright obstruction antl 
delays by industries having the legal talent and lack of public interest 
in speedy action to clean up the air. 

43-983—70—pt. 1 29 
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In view of the horror story I have related, it seems to me essential 
that new legishition shorten the time periods involved, tonglien the 
penalties, and provide for quicker ami surer methods of enforcing 
clean air standards. Under current practice, there is no authority for 
the Federal agency—the National Air Pollution Control Adminis- 
tration—to enter the picture except OTI request of a State Governor 
or where the situation involves more than one state. There are many 
situations where air pollution may seem to be confined to an intra- 
state area, but actually affects the air in several states, and yet under 
current law the Federal Government cannot lift a finger to help. 

Interstate Aii' Polhition Control Conferences are good sounding 
boards, but the Federal authorities shovdd not be forced to wait for 
such conferences before taking positive action. A complete Federal- 
stato-local cordinated action program must be initiated immediately, 
and the State and local aulhorities should not have the power to veto 
any regulation and keep a pi'otective cloak around an industry to 
prevent or delay action. There must be clear-cut and authoritative 
rules promidgated wliich will allow without any question the full 
inspection of plants and industries polluting the air. Then there must 
bo clear-cut authority to issue rcgidations to control the source of 
pollutants. The National Air Pollution Control Administration should 
be empowered to order polluters to stoj) polluting forthwith, and have 
the necessaiy injunctive procedure to enforce such orders without the 
kind of lengthy delays and appeals which have elapsed under the 
current legislation. Fines should be stiff and meaningful—$10,000 per 
day for each da}" of continued violation. 

We have learned tliat industries for competitive and other reasons 
are not inclined to (dean up the air on their own initiative unless they 
are encouraged by law, and even then many industries fight both the 
law and its enforcement and administration I hope that the example 
of the Union Carbide Corporation will convince this coimnittee of the 
need for tough legislation with teeth in it. 

Thank you, Mr. Chairman. 
Mr. ROGERS. Thank you Mr. Hechler, for taking time out of your 

busy schedule to present your views this morning. 
Mr. HECHLER. Thank you, Mr. Chairman, it ha.s been my pleasure. 
Mr. ROGERS. Our next witness is a most distinguished scientist. 

We are very honored to have him before the committee. We appreciate 
his making himself available. Dr. Barry Commoner from Washington 
University, St. Louis, Mo. 

Dr. Commoner, the committee welcomes j'ou. 
We will be pleased to have your remarks. 
We understand that you do not have a prepared statement because 

of the time element that was involved, so the committee will bo pleased 
to receive your testimony and then we wdl go into cpiestions after j'ou 
make your statement. 

STATEMENT OF DE. BARRY COMMONER, WASHINGTON 
UNIVERSITY, ST. LOUIS, MO. 

Dr. COMMONER. Thank you, Mr. Rogers. 
I would like to take a short time simj)ly to outline the way in 

which I view the air pollution and solid waste j^roblem. 
It is very complex. Each of us looks at it in a slightly different 

way. My approacdi is that of a scientist. What I am concerned with 
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is the way in which our technological and industrial activities have an 
impact on the environmental system. 

Now, the thing that unpresses a biologist such as myself Ls that the 
environment is basically a biological system. For example, the air 
that we breathe and the oxygen that we use not only for our own 
bodies but, let us say, to support combustion in a powerjjlant^—that 
oxygen is put into the air by the activity of green plants. Before 
green plants appeared on the surface of the earth, there was no oxygen 
in the air. 

In the same way the compo.sition of the envirotmieiit, the thin 
skin of air, water and soil that makes up what we call the ecosphere 
on the earth, is a complex sj'stem of physical, chemical and biological 
processes. But the driving force in all of it is the action of living things. 
It is the living things that make the soil; it is the living things that 
carry out the ])urification in water. It is the action of living things 
that has resulted in the present composition of the air. 

So, we have to realize that this system, which was here before we 
were, is essential for the support of human beings as living animals 
and is also essential for the support of our entire technological and 
productive system. 

The environment is an essential resource. We can look on it as the 
biological capital that every productive enterprise uses. 

The basic problem that we biologists see is that the impact of our 
technology and system of productivity on the ecosystem is destruc- 
tive; pollution is the symptom of that destruction. 

We sometimes react to pollution as sort of a nuisance, things smell 
bad, look bad; it is dangerous to health. That is all very important, of 
course. But if you look at it in a more fundamental way, pollution is 
a sign that the integrity of the environmental system that supports us 
is beginning to break down. It is that fundamental approach to the 
problem that I want to emphasize. 

To give you some examjjles of the consequences of looking at the 
thing fundamentally, let me take up the question of the impact of 
cars, trucks and buses on air ]K)llution. The curious thing is that the 
reason why we have smog in most of our cities now is not because of 
some accidental fault, some minor fault in the internal combustion 
engine. The reason why v>e have smog is that the engineers in Detroit 
have succeeded in producing what they regard to be a very effective 
engine. Let me explain that. 

The internal combustion engine operates, of course, with cylinders. 
These cylinders allow the combustion of the fuel with air to go on and 
one of the main thrusts of the improvement of the modern gasoline 
engine has been to increase the pressure in the cylinder. There are 
very good technical reasons for doing that, for it improves the efficiency 
of power production; it enables you to make a very powerful engine in 
relatively small space. It is a more efficient engine. The compression 
ratio in the modern engine has been raised steadilv from the old days of 
the Model T. 

It is this technical improvement in the engine which has led to the 
smog i>roblem. The reason is that smog is triggere<l off by the appear- 
ance in the air of nitrogen oxides which are emitted by the exhaust 
of the engine. When nitrogen o.xides are struck by sunlight, they are 
converted to very reactive materials. These in turn interact with 
waste fuel, hydrocarbon, producing the noxious material of smog. 
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The reason why nitrogen oxide is emitted by the modern car engine 
is that because of the hi^h pressure which has been developed, the 
engine runs hot. When air, which contains oxygen and nitrogen, is 
brought over a temperature around 700 degrees Fahrenheit, the 
oxygen and the nitrogen begin to interact and the product is a mixture 
of nitrogen oxides. 

Somewhere, I am not sure when, but somewhere between, shall we 
say, the Model T Ford and the present high compression eng:ines 
the average temperature went over 700 degrees and the engines began 
to produce appreciable amounts of nitrogen oxide. I have often thought 
that if we were all driving Model T Fords we would not have a smog 
problem. 

The present technique for controlling smog is to put devices on the 
exhaust which limit the production of waste fuel, hydrocarbons. In 
fact this does cut down the production of smog because tlie hydro- 
carbon is a necessary ingi-edient. But at the same time, since the 
nitrogen oxides don't react with the hydrocarbons, they have to go 
somewhere. (I should say one of the few simple rules of ecology is 
that everything is connected to everything. Another rule is that everj'- 
thing has to go somewhere.) 

The nitrogen o.\ides that don't react with waste hydrocarbon fuel 
accumulate. For exaraj)le, in Los Angeles, now that they have begun 
to control the emission of hj'drocarbons, the nitrogen oxide levels 
have increased; and they are themselves toxic. So one cure immediately 
causes another ])roblem. 

It has been proposed that catalytic devices could be put on 
exhausts that would get rid of the nitrogen oxides. Unfortunately, it 
turns out that those catalysts are poisoned by the lead in the gasoline; 
and the load has been put in the gasoline in order to control the knock 
due to high engine pressure. 

So the fundamental error is developing an engine without taking 
into account the chemistry and biology of the envu-onment. You try 
then to patch it up by what is called a technological fix, and one fix 
leads to another ]>roblem and then you have to put another fix on that. 
This illustrates the fundamental ])roblcm—which is that the environ- 
ment does not tolerate nitrogen oxides very well. If you look at a 
natural environment, that is without technology intervening, we find 
that the forms of nitrogen which occur naturally are very rarely in 
combinatioii with ox5'gen. Natiu-e, so to speak, "abhors" oxidized 
forms of nitrogen. Yet, we designed an engine which produces exactly 
that kind of "abhorrent" form of nitrogen and this triggers off a 
whole series of difficidties. 

This reveals the way in which our technological development, in 
this case of the modern high compression gasoline engine, has been 
carried forw'ard without any consideration of the imjiact of this 
technology on the environment. Now, no engineer would dream of 
designing an engine without taking into account the basic laws of 
physics and chemistry. Yet we are very wnlling to design an engine 
without taking into account the basic laws of enironmental biology; 
and this is what is leading to our trouble. Many of our major tech- 
nologies violate the laws of ecology and as a result we are getting into 
trouble with the environment. 
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Tliis reveals why \vc are faced with polhition problems, but the 
problems get much more complicated because the changes that occur 
in the environment interact with each other. 

For example, the reason whj' sulfur dioxide is such a troublesome 
pollutant is that it interacts with and inhibits the body's self-pro- 
tective mechanism that counteracts pollution. 

For example, dust is not well tolerated by the lungs and the lungs 
have a mechanism for getting rid of particles and noxious materials 
that are taken in with the air. The air passages are liiu^d with mucous- 
producing cells and also with cells that have voi-y tiny hair-like 
projections, cilia, which move the mucous up and gets rid of it. 
Thus, noxious materials that get into the lungs are trapped in the 
mucous and pushed out after a time. 

Consider the problem of benzpyrenc, a carcinogenic material 
found in polluted air. We know this substance can cause lung cancer. 
The tendency to cause lung cancer will be due to the concentration 
of benzpyrenc in the air but also to the thno of contact between the 
benzpyrcno and the colls of the lungs. The protective mechanism 
cuts down the time of contact because, as fast as benzpyrene comes 
in, the mechanism I have described tends to pu.sh it out. 

However, sidfur dioxide inhibits the action of the cilia. It tends to 
Ijaralyze them. In fact, if the concentration becomes high enough, it 
)eghis to destroy the mucous-producing cells and takes off some 

protective layers so that a substance like benzpyrene now comes into 
more intimate contact with the cells of the lungs and stays there 
longer. 

This results in what is called the synergism, that is, the interaction 
of one pollutant with another. If you double the total level of air 
pollution in the city, raising both the concentration of benzopyrene 
and sulfur oxide, you will get more than double the effect on the 
lungs because you are muitii)lying the benzopyrene effect by the sulfur 
dioxide effect. This is a very unportant factor; it exjjlains why the 
health effects of air ])()llution very often can't be accounted for by 
looking at one pollutant alone. 

It is sometimes stated that the sulfur dio.xide level in the city is 
not toxic because we know if we expose i)eo])le to pure sulfur dioxide 
at that level there is no observable harm. If there is no other ])ollutant 
in the air, then tlu^ bodj^ can tolerate having the purifying mecha- 
nisms inhibited. But if you i)ut a little dust into the air, then you 
find that that dust i-emains in the lungs longer because of the sulfur 
dioxide effect, and that a level of sulfur dioxide, which by itself may 
bo harmless, begins to have an effect. 

For this reason it is difficult to ascribe the air pollution disasters in 
Donora and London years back, to any one constituent. It was the 
dust plus the suifiu" dioxide, for example, that caused the effect. This 
effect can load to confusion about pollution standards, for example. 
We have to take into account the interaction of air pollutants. 

Another point is that we are woefully ignorant about the nature 
of many air pollutants. For example, the composition of urban dust 
is just barely known. I would say not more than 25 jiercent of the 
chemical constituents in the small particles that we call dust is known. 
We are therefore taking into our lungs materials which may be very 
harmful without knowing what they are. 
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Dust particles also bind other air pollutants. For example, we know 
that DDT is carried all over the world because it is picked up on dust 
particles which are carried in the wind. These dust jiarticles can 
carry concentrations of DDT, carcinogenic material, and radioactivity 
into the lungs. If the ])articles are of a i)urticular size, they remain in 
the lungs. 

That is why air pollution is such a complex problem, both biologi- 
cally and from the point of view of its origin in technology. 

The origin of pollutants, their effects arc com})lox on the body, their 
interactions in the air are also very complex. For example, about 6 
months ago, the Air Pollution Commissioner in New York noticed that 
when the sulfur dioxide levels were brought down in New York, the 
smog level increased. This indicates the possibility that sulfur dioxide 
was interfering with the smog reaction in the air, so that when the 
sulfur dioxide level was reduced, the smog level increased. 

We have very little information about the chemistry that is going on 
in the air over most of our cities. For examjile, at our Center at Wash- 
ington University we are right now carrying on what I regard to be the 
first total analysis of an air shed for nitrogen dioxide and sulfur dioxide. 
We are using a new instrument which was developed by a geophys- 
icist, Dr. Barringer, which operates on optical principles. We carry 
this instrument in the back of a station wagon. It points up at the sky; 
as we drive down the road, we can read off on a paper chart the con- 
eentrations of nitrogen dioxide and sulfur dioxide in the air. 

Now, to my knowledge, the work we are doing with this instrument 
in St. Louis is the first complete analysis of an air shed. The instru- 
ment has been used intermittently in Chicago and San Franciscxj; 
many cities have stationary analytical instruments. 

Some of the things we are finding are striking. 
For example, if you drive the instrument downwind from one of our 

large power plants you see a huge rise in the SO2 and NO2 levels duo 
to the pliimi' coming out of the stack. This, together with weather 
information, is going to tell us how weather influences the distribution 
of pollutants put out by cars and power plants throughout the area. 

I mention this to point out how primitive our scientific under- 
standing of air pollution is. I think it is shocking that this type of 
instrument, which is an enormous improvement over the stationary 
methods, is not in much wide use at this time. 

Much more research su])port is needed for this sort of study in order 
to really give us a pictui-e of what is happening in the air. 

Instruments ought to be developed so that we can also make wido- 
sjjread measurements of smog and other organic pollutants in the air 
as well. 

The eventual problem is very complex; it originates from funda- 
mental mistakes in the waj'- in which we have developed our tech- 
nology; and we are not doing much to understand these fundament^al 
problems. 

The problem is much more difficult and much more complex than 
we would guess from i)resent Government jM'ograms. I regard the 
present programs as really dealing with superficialities. For example, 
it is perfectly clear that the way to handle I lie smog problem is to 
make a fundamental revision in the nature of the gasoline engine so 
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that it doesn't produce nitrogen oxides. Then you won't have to get 
into this endless web of trying to jiatcli one i)roblein with another 
with a device that causes a new problem. 

For example, if in New York City, let us say, where 60 percent of 
the automotive pollution is duo to ta.\is, if those taxis could be revised 
so that they operated with low-powered small engines that function 
at a low temperature, you could make a real dent in the smog prob- 
lem. After all, there is no reason why a taxi in New Vork has to have 
an engine that will drive it at 100 miles an hour. It can't go that fast 
in traffic. We are lucky if a taxi beats a pedestrian in New York. 

Clearly what we have to do is to design an internal combustion 
engine that suits the environment in that city. The main tlung that 
it has to do is to drive a car at relatively low si)ee(ls but, most im- 
portant, it has to drive it unthout ca>i.sing the smog problem, without 
causing carbon monoxide problems. 

Incidentally, that is another thing which illustrates the faults of 
technology. C'arbon mono.xide levels in a city like New York, in 
many busy intersections, are reaching the point where thej^ can 
begin to have physiologi(;al effects. For example the design jjroposed 
for the crosstown ex[)ressway downtown in New York, would have 
brought about levels of carbon monoxide of between 50 and 300 
parts per million in the area. That is enough to cause headaches; 
exposure to 300 parts i)er million for a few houi-s might actually 
cause collapse. 

The failure to take account of this Issue is evidenced, for example, 
by the fact that the approach to George Washington Bridge in 
New York runs beneath a large a|)artment house complex. Recently 
measurements were made in an apartment on the third floor which 
revealed that there was, throughout a 24-hour period, 14 parts per 
million of carbon monoxide in the air. Some proposals have been 
made to build schools in the air space over expressways. 

Yet, one of the tlungs that carbon monoxide does is to lower 
mental acuteness. Obviously, it does not make nnich sense to put a 
school over an expressway and expose tiie kids who are trying to 
learn arithmetic to a jjhysiologic effect that is going to block that. 

Again, this indicates that we don't think about the environmental 
consequences of what we do with our technology. For this reason, 
I think that the costs of rolling back environmental jjoUution are 
going to be very much larger than many jjeople think. It means, 
for exam])le, the remaking of the automobile industry, not only to 
produce engines that don't pollute the air but also in terms of solid 
waste. You know, everyone talks about the problem of getting rid 
of junk cars. One way to solve that |)robleni, to ameliorate it a good 
deal, is to have the cars last longer so that they are not junked so 
frequently. 

I am not engineer, btit I would guess that it is possible to build a 
car that does not need to be junked in five or six years. Clearly this 
would cut down the frequency of junking, and therefore reduce the 
load of solid waste that we have to handle. But, of course, this would 
have an enormous impact on the economy of the auto industry. 

Again, this illustrates how most of our ])ollution problems, in air, 
ill water, and in soil result from the failure of technology to take into 
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account environmental effects. We are going to have to remake our 
technology and this will lead to serious economic effects on the in- 
dustries that use that technology. 

That is why I think ihe present appropriations for air pollution and 
other forms of environmental i)ollution are really quite superficial 
and are not going to solve the problem at all. 

If we wish to remake the way in which we use technology in our 
economy, we are going to need to make very sweeping changes in 
national priorities. To me, for example, it makes no sense whatsoever 
for us to be spending more on developing the supersonic transport, 
which is an environmental horror, than we do in combating many 
pollution problems. If it is not flown over the United States, it will 
not be economically self-sufficient. If it is flown over the United States, 
it wiW expose 25 jiercent of the population to an auditoiy insult equiva- 
lent to living uithin a thousand yards of the airport at Kennedy. 
People who live that close to runways all want to move. Where Is 
25 percent of the U.S. population going to move to? The SST violates 
the laws of ecology. We are spending more money to develoj) that 
ecological mistake than we are on air pollution. That is the kind of 
WTong priority that I think is symjjtomatic of the superficial way in 
which we are dealing with en\nronmental problems at the present 
time. 

I think that the biUions being spent on the space program make no 
sense when compared with the enormous needs in the enwonment. 
I think it makes no sense to pretend that by putting a satolhte up in 
the air we are going to learn a lot more about the environment. I think 
it would be easier to get most of the needed information from instru- 
ments on the ground. That is going a long way around to learn some- 
thing about the environment. 

There is important weather information that we can get from satel- 
lites but, as far as 1 am concerned, it is a very serious mistake in 
national priorities to i)ut billions into the space program and to skimp 
on our environmental program. At the present time we are also in 
serious trouble in cTivironmental research programs because the 
scientific community is now in the most seriotis financial crisis since 
1945. This is sometlung that the public is not very much aware of. 

I have seen a recent survey which shows that 90 percent of the new 
Ph. D.'s ui physics are now without jobs. In chemistry, the figure is 
not quite as high. Lab(n-atories are being ch)sed down; young people 
who are now xo.ry much interested in devotint. then- talent to working 
on enxdronmental problems fiiul that environmental research has not 
been given the added support it needs to take up the slack and provide 
jobs. 

In other words, we are disrupting the development of professional, 
traiived (leople in science without developing new activities which can 
devote their talents to work in the euA-iroment. If this goes on for a 
couple of years, we will break the chain of career development. You 
cannot turn a scientist off, so to speak, very long without his moving 
into other areas; we will then have lost the huge investment of our 
past support, fellowships and so on, in developing those scientists. 

That IS another reason \shy I regard our present envaronmental 
program so superficial. If we were really concerned with this problem, 
we would take the resources being devoted to the SST and tlic space 
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program and use them to enormouslj' increase the work of the 
scientific community in general and in environmental research in 
particular. We need to reverse our priorities. 

To put it crudely, there is a lot of talk without much action. 
I think I will stop there and be glad to answer any questions you 

may have. 
Mr. ROGERS. Thank you very much, Dr. Commoner, for putting 

this in a vcrv vivid way for us to see this whole problem. 
Mr. SatteVfield? 
Mr. SATTERFIKLD. Thank you, Mr. Chairman. 
Dr. Commoner, I listened with considerable interest to your 

statement, particularly the first part when you discussed how sulfur 
dioxide in the air inhibits the purification mechanisms in our bodies 
and this enables benzo-a-pyrenes to react in our lungs to produce lung 
cancer. 

I wonder if you have ever made your views known to HEW on this 
point? 

Dr. COMMONER. I believe that science gets the truth by making its 
mistakes in public. That is called publication. Whenever I have au 
idea, I cither publish it or give a talk and make it known. 

I tend to avoid talking in anybody's private ear. I speak openly. 
Mr. SATTERFIELD. I would suggest some effort be made in this 

direction because we have been told in this committee, just within 
the last year, that the Surgeon Generals just past have discarded 
every possible hypothesis as to the reasons for the increase in lung 
cancer except smoking cigarettes. I think the views you have expressed 
today might enlighten them. 

Dr. COMMONER. I think if you will ask them you will find that 
they know that benzpyrene is a carcinogenic substance and is in 
fact suspected to be tne agent in cigarette smoke that causes lung 
cancer. 

Mr. SATTERFIELD. Yes, but they discard that any other possible 
source for lung cancer exists. 

Dr. COMMONER. There was a Public Health survey made 5 years ago 
of about 20 cities. I remember it very well because St. Louis came out, 
I think, third highest in benzpyrene of all the cities. So it is known that 
benzpyrene occurs in the air. 1 must say, however, that analyses have 
not been frequent enough. 

Mr. SATTERFIELD. 1 am not talking about benzo-a-pyrene in the 
ail'. I agree with you. I only say that the Surgeon General said to this 
committee laat year his conclusion is that there is one hypothesis for 
tlie increase in lung cancer and that is smoking cigarettes. 1 think 
what you have said would bear on this tremendously. 

I am interested also in your observation that perhaps the most 
immediate solution to tlie problems that confront us in environment 
is to begin rolling back. It would seem to me looking at it objectively, 
that man's presence on this eartli and everything he has done has to 
some degree or other upset our ecology. 

Looking forward as we must to a population growth, I am wonder- 
ing if we are not in a position, from a practical standpoint, that we 
are not going to be able to do but so much rolling back, tiiat perhaps 
the only solution available to us if we are to survive is to develop 
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artificial means so as to continue to live within the society we have 
today to try to correct our environment and restore our ecology arti- 
ficially. Is this possible? 

Dr. COMMONER. That is a very large subject. Let me make a few 
brief remarks about it. 

In the first place, there is no such thing as artificial ecology. A lot 
of people think, that we can invent a new way of doing what nature 
has been long doing. Let me try to explain why I think we are not 
going to find such new ways. 

I think the best way I can e.xplain it is this: If I took the back off 
my watch and opened up the works and shut my eyes and poked a 
pencil into them, there is a very small chance that I would improve 
the watch. But it is a very small chance indeed. The most likely 
thing I would do is to damage the watch. Why? Because there is an 
awful lot of research and development behind this watch and people 
have very carefully figured out the right way to put the parts together. 
Anything I do at random is likely to be wrong. 

ISfow, we have the same situation in biology. For example, genetic 
changes or mutations, can occur at random. But it is a striking fact 
that if you increase the frequency of mutations in an organism, 99 
per cent or more of the new ones are damaging to the organism. 
Why? Because the organism has had, so to speak, three billion years 
of research and development to develop the best biological character- 
istics and therefore any new changes are Hkely to be harmful. 

Now, in the same sense, if you invent a new organic substance 
such as DDT, and put it in the en\aronment, the chances are that 
this is a form of chemistry which living things have tried out, so to 
speak, in the past and rejected because it is incompatible \vith the 
rest of the living system. Nitrogen oxide, for example, is not a good 
thing to have around in the environment and I would assume that the 
reason is that it is incompatible with the chemistry of life. 

So, in general, living systems are complex; during their elaborate 
evolution they really have worked things out in ways which are 
verv difiicult for us to improve on. 

'fhe population factors in pollution also deserve comment. Here 
are some figures on the way m which pollution has changed, in the 
20-year period, between 1946 and 1966—at a time when our population 
increased  roughly  43   percent. 

For example, in that period of time, the consumption of gasoline 
motor fuel, increased 358 percent. That means that the per capita 
use of gasoline has increased considerably. In the same way, the 
amount of electric power production has gone up 565 percent in 
that period. 

This tells us that the major impact on the environment is not that 
there are more people. It is the way in which they are forced to carry 
out their business. Take, for example, electric power. In 1946-66, 
total fuel consumption in the country increased by 184 percent; but 
electric power generation now uses much more of that fuel than 
before. When more homes were heated by coal or oil, then the pol- 
lution was s])read out oA^er a relatively large area. As we begin heating- 
homes with electricity, fuel combustion Is localized at the power 
plant. If, as is the case in St. Louis, the power plant is upwind from 
the airshed, we pour all of that pollution right down into the center of 
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the city. In effect, the switch from sj^reiid-out combustion to electric 
power production has intensified the pollution to which cities are 
exposed. 

1 do not think it is useful to regard the ]5ollutiou problem in the 
United »States as the consequence of increased i)opulation or ev^en of 
increased crowding. It is the consequence of the intensified use of 
ecologically unsound technology. 

Mr. S.vTTERFiELD. To get back to basics, any time there is com- 
bustion we are in a sense upsetting our ecology, are we not? 

Dr. COMMONER. All combustion produces carbon dio.xide, but there 
is no reason why combustion must produce nitrogen oxides. 

Mr. S.^TTERFiELD. How about sulfur dio.xide? 
Dr. COMMONER. All you have to do is not burn sulfur-containin" 

fuel. 
Mr. S.'V.TTERFIELD. Are there any? 
Dr. COMMONER. Alcohol. 
Mr. SATTERFIELD. That is it? That's all? 
Dr. COMMONER. NO. Some oils and natural gas have a low sulfur 

content. 
Mr. S.ATTERFiELD. Isn't it really a fact, that as our population 

grows you have to provide more things for more people through 
industry and there has to be increased burning of fuels in order to 
produce these things. I think from a practical standpoint we are not 
goint to roll back to the point that we do away with the kind of 
combustions that are essential. 

Dr. COMMONER. All I can say is that if we don't we are going to 
destroy the environment. 

Mr. SATTERFIELD. You don't think there is any way in the world 
that we can impose devices at the points of e.xhaust that will make 
certain that we don't put the harmful things into our environment? 

Dr. COMMONER. I tried to illustrate the kind of fix you get into 
when you start doing that. 

.Mr. SATTERFIELD. In other words, you are saying we either roll 
back or we are dead. 

Dr. COMMONER. That is right. I think in the next 20 or 40 years 
we will approach the point of no return in destroying the environment 
if we don't really roll back production. That is why I think this is a 
very big, very serious problem. 

Mr. SATTERFIELD. II we can roll back as far as the automobile is 
concerned, we have not solved more than just a small piece of the 
problem, have we? 

Dr. COMMONER. Except that it is a major part of urban air pollution. 
In addition, power plants are going to have to give up their smoke 

stacks. I think they will have to see to it that everything that is 
produced is packaged up—and probably sold—instead of put out 
into the environment. 

Mr. S.ATTERFIELD. We have to develop a new means of fuel. 
Dr. COM.MONER. Yes. I think it is as serious as that. In other 

words, we are doing our business wrong, looked at from the point of 
view of the environment. 

The environment sustains our life and our technology. In effect, as 
I said before, we are on a suicidal course. Wo are destroying the very 
capability of the environment to recover from the damage we are 
doing to it. I think we have to look at the problem fundamentally 
and roil back pollution if we arc to survive. 
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Mr. SATTERFIELD. YOU certainly are not very encouraging, sir, 
because looking forward to the future, and accepting man as we know 
him to be, I am afraid that it is going to be very difficult for us to 
take the steps that you say must be taken if we are going to survive. 

Dr. COMMONER. Well, I am an optimist. After all, what is the 
alternative to survival? I think people are beginning to recognize it. 
Look at the way public concern has changed dramatically in the last 
six months. Take the business of getting lead out of gasohne. General 
Motors has announced they are gomg to produce engines for unleaded 
gasoline. Nobody has raised that problem in a sharp way as yet, but 
the auto industry, I think, senses the fact that the public's wilhngnesa 
to abide by pollution that they have sustained in the past is beginmng 
to disappear. 

Mr. SATTERFIELD. Taking the lead out of gasoline is not going to 
take all the pollution out. 

Dr. COMMONER. NO, but lead is an important problem. I think we 
have to make even more fundamental changes, and develop new kinds 
of propulsion, in order to save the environment. 

Mr. SATTERFIELD. Thank you. 
I have no other questions. 
Mr. ROGERS. Dr. Carter. 
Mr. CARTER. Certainly I want to thank Dr. Commoner for his good 

statement. 
I believe I understand you to say if we continue as we are at the 

present time in 20 years or so our environment will be destroyed? 
Dr. COMMONER. What I want to say is that in the ne.xl generation, 

let us say, 20 to 40 years, we may reach the point of no return in cer- 
tain aspects of our environment. 

Mr. CARTER. Would you estimate at what time life on earth would 
no longer be possible? 

Dr COMMONER. I think you have to think of it in tliis way. It is 
impossible to fix a precise time but I would say that if we go on as 
we are, in the 1980s we will have to be prepared to experience very 
serious' environmental catastrophies. 

The best example is in the case of water pollution, where it has 
been calculated in a Government report that the oxygen demands— 
and that is the critical thing in dealing with organic waste—of the 
total organic waste produced in the United States in 1980 will equal 
the total oxygen content of all the river systems in the United States 
in the summer months. ,,,,,»„       „   . •„ , 

Of course, that is an average but that tells us that we will have met 
the wint at wluch our environment is unable to acconuuodate that 
xnuc 1 waste. In general I have the feehng that the 19803 are the 
noint when we must expect this kind of trouble. 

Now, the kind of sweeping changes that I think are needed are not 
eoiii"' to take place over ni^ht. For example, pilot programs will have 
to bo carried out. This is aside from the needed research and develop- 
ment T think that research plus pilot programs are bound to take of 
the order of 10 years to carry out. That puts the startuig lime right 

In other words, if we don't start today with decade-long test i)ro- 
OT-anis to find out new ways of using our technology, we will find 
ourselves in a disastrous condition by the 1980's. That is my mam 
time message, I woidd say. 
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Mr. CARTEII. IS air ])ollution cumulative? 
Dr. COMMONER. In the sense of its effect on the body? 
Mr. CARTER. NO, sir. In the sense of its increased presence in the 

air. 
Dr. COMMONER. It is not cumulative in the air because the air is 

continually washed bj' rain and snow. But the air pollutants then 
accumulate, for e.xamjile, in soil and water. 

One of the most striking things tliat I learned recently is some work 
done by Russians on benzpyrene. What happens to benzpyrene 
released into the air. It gets washed out bj^ rain, earned down into 
the soil. They found that the benzpyrene was being picked up by crops 
do\ni\\and from the city and not breaking down very rapidly. This 
raises the jjroblem of polluting crops with air pollutants. 

If you nuike a jilot of the amount of nitrate in rain water against the 
local gasoline consumption, you find that it is appro.ximately a straight 
line for the eastern seaboard. Wherever there is a lot of gasoline used, 
there is a lot of nitrate in the rainfall. The reason is lliat the nitrogen 
oxide is oxidized to nitrate and then carried down by the rain, and, 
nitrate causes water pollution. The State of Maine is a good case—the 
one |)oint on the curve that does not fit is Maine. Maine gets much 
more nitrate in its rainfall than it deserves from its gasoline consump- 
tion. The reason is that the wind blows up the entire eastern metroi)lex 
toward Maine and drops a good deal of pollution on Maine. 

Vincent Schaefer, for example, has found that a lot of an- pollutants 
turn up in Maine weatlier in heavy concentrations. After all, every- 
thing has to go somewhere. Some of the air pollutants, unfortunately, 
end u]) in our lungs. 

For exampl(\ particles of asbestos and dust distributed in the air 
lodge in the lungs. Asbestos is a serious air pollution problem becau'ie 
it causes a s])ocial form of lung cancer. When asbestos comes down 
from a building whore men are hammering on wallboard some of it 
ends up in our lungs. 

Mr. CARTER. Have you over thought about the increased percentage 
of lung cancer in England in relation to the United States? 

Dr. COMMONER.  NO; I don't have any specific figures on that. 
Mr. CARTER. It is twice as high. 
Dr. Co.MMONER. Yes. In fact, most respiratory diseiwe in England 

is higher than it is here. 
Mr. CARTER. IS that caused by increased air pollution? 
Dr. COMMONER. There are some stiidies that t«nd to show that air 

pollution in English cities which is scmietimes very high is related 
to that. 

Mr. CARTER. Do you think that the benzpyrene that is in the air 
is a cause of Ivmg cancer? 

Dr. COMMONER. It seems to me that the data point that way. 
Mr. CARTER. YOU referred to tiie nitrates. Thatisratherinteresting. 

Of course, nitrates are used in fertilizer throughout our country. 
Dr. COMMONER. Tlnit is right. 
Mr. CARTER. It is ])olluting the streams and so forth. 
What is the effort of nitrates? 
Dr. Co.MMONER. That is aiiotlier loug story. In my view a significant 

part of the water pollution problem in the United States is due to the 
drainage of nitrogen fertilizer from farm lands. In Illinois, 99 percent 
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of the nitrate which poUutes the rivers comes from fertilizer, according 
to the Illinois State Water Survey and every river in Illinois except 
one little creek in the southeast corner is now overgrown with algae 
and polluted because of the excess fertilizer in the rivers. 

In other words, we have a pollution problem which results frona 
the use of fertilizer, and this is another example of a technological 
failure. Fertilizer is very good for increasing crop production and the 
farmer can use it to increase his rate of return on his investment. 
But part of the cost is being borne by the cities that have to use 
the water. 

In lUuiois, the city of Decatur, for example, for the last few years, 
every spring has had nitrate levels in its drinking water that approach 
and exceed the Public Health Service standards. This is going to be a 
very serious problem because so much of the farmers' uicome is now 
dependent on the intensive use of fertilizer. Total nitrogen fertilizer 
usage in the United States lias gone up fourteenfold since 1945. 

Mr. CARTER. I have been extremely interested in your method of 
analysis of air pollution. Certaiidy I would recommend to HEW an 
instrument such as you mentioned. I would hope that they would use 
it. We have worked for a long time to try to get criteria and standards 
established for pollutants in our air. Up to the present time, I think 
we only have two or perhaps three standanls established. 

Dr. COMMONER. Yes. Using that instrument, here is the sort of 
tiling you can learn just driving down tiie road past the powerplant. 
It is a little hard to sec. But tliere is the powerplant upwind from St. 
Louis. That is the rond tliat tlie instrument drove on. That is the 
peak due to be nitrogen dioxide from the plume produced by the 
powerplant smokestack. It Is easy to detect wnat a plant is doing with 
this sort of instrument. 

Mr. CARTER. I notice you mentioned taking lead out of gasoline. 
What is tlie main purpose of taking this lead out? 

Dr. COMMONER. Well, lead is a poison. The levels of lead in the 
blood, for example, of traffic cops sometimes begins to approach levels 
that are toxic. The lead level in the human body in the United States 
is quite a good deal higher than it was in prehistoric times. This is 
cumulative. 

Mr. CARTER. DO you think this is a source of lead poisoning? 
Dr. COMMONER. There is a good deal of debate on that. It seems 

to me that the rate at which lead is accumtdating is so fast that we 
really in order to be prudent should stop disseminating it into the 
environment. 

Mr. CARTER. We are told that one of the main reasons for taking 
the lead out is not this but due to the fact that it clogs up the mech- 
anisms wliich remove the pollutants. 

Dr. COMMONER. Right. It inhibits the catalysts that can be used. 
The better way to handle that is not to produce the pollutant in the 
first place. 

Mr. CARTER. We do have one car made in Sweden that advertises 
that it will last about 10 or 11 years. 

Dr. COMMONER. I drive one. 
Mr. CARTER. That is fine. 
Don't you really think that as these cars grow older that they are 

more likely to give off more pollutants? 
Dr. COMMONER. Sure, with the present kind of engine. 
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What I would favor would be redesigning the engine so that they 
produce minimal pollutants and redesipiing the car so that it does not 
have to be scrapped so often. 

Mr. CARTER. Even that way mth incretismg age I am afraid we 
would get the same effect of increased pollution. Would you not think 
so? 

Dr. COMMONER. Yes, but there are various ways of handling that. 
For example, I think an engine designed for easy replacement in a 
car which is designed for lasting many years longer than the engine 
might take care of that. 

^Ir. CARTER. Certainly I am in agreement with much of what you 
say but we can't stay at a stationary position. There are many, many 
things that we must do. You know England and France have developed 
the supersonic Concorde. In reference to the serious damage you men- 
tioned that our SST might cause, I might say that it is my imder- 
standmg that they plan for it, as is already planned for the Concorde, 
to fly over populated areas at a speed which is below the sound barrier. 

Dr. COMMONER. Yes. That is on the assumption that it fhes only 
over overseas routes. 

Mr. CARTER. On overseas routes, of course, it will break the sound 
barrier. That is the intention of it. But over populated areas it is so 
•constructed that it will not break the sound barrier. 

Dr. COMMONER. That is the point I made. The present proposal is 
that the SST will not fiv over land. 

Mr. CARTER. It will fly over land but it will fly at slower speed. 
Dr. COMMONER. Yes, but then it will be uneconomical for the air- 

lines. 
Mr. CARTER. Perhaps it may but that is .something we have to 

consider. Of course, we must consider all parts of these things. I 
strongly support this program but as yet we at the same time can't 
block off others of great importance. 

Dr. COMMONER. Mr. Carter, you can make the same argument that 
increasing the compression ratio in giisoline engines is progress. It 
is e.vactly the kind of progress that is causing environmental difficulties. 

I really woidd respectfully suggest that the attitude that we have 
to have progress in the case of making things go fa,ster, further, 
•carrying more load, has got to be looked at very carefully because 
I thmk that it threatens our survival. 

Mr. CARTER. I would agree that the air was much less polluted 
«,nd healthier back in the horse and buggy days but I doubt if very 
many of our people woidd like to return to that time, actually. 

Now, I am interested in the fact that 1 believe you stated that 
90 per cent of our Ph.D.s in physics are without jobs. 

Dr. COMMONER. The new Ph.D.s. 
Mr. CARTER. That is something I regret very much to hear. I would 

like to see them employed. We need their expertise very much. We 
have had a problem; it is my feeling that we didn't spend all the money 
Appropriated last year on this program. Is that correct, Mr. Chairman? 

Nir. ROGERS. I think all of it was not spent. 
Dr. COMMONER. On the air pollution program; yes. 
Mr. CARTER. Certainly we want to fund it to the extent at which it 

can be used in a worthwhile manner. But just to appropriate money 
for money's sake without developing the capability of using it wisely, 
we certainly do not want to do. 
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Dr. COMMONER. The jioint I make is that there are laboratories 
standing empty and scienti.sts without jobs. So if the e.xtra money were 
ajjjjropriateti it could be used very well. 

Mr. CARTER. We will bring that to the attention of the people in the 
Public Health Service and see if something more can't be done. I 
have been greatly interested in what you have said. T think you have 
made a very good statement. 

Thank you. 
Mr. ROGERS. Mr. Kyi'os. 
Mr. KYROS. Dr. Commoner, one of the problems we have is the 

current distribution of population, east coast, west coast, and below 
the lower end of Lake Slichigan. 

Ai-en't you going to have to redistribute the population as one of 
the weapons against pollution? 

Dr. COMMONER. One of the pomts I made before you came in was 
that the population problem is minimal in affecting pollution in the 
United States. The real difficulty is that the kinds of technologies 
that we are using are not designed for compatibility with the envhon- 
ment. If people want to hve in crowded cities and like it, I think that it 
is perfectly possible to arrange our technology in such a way that they 
can have that degree of crowding and not have the kind of environ- 
mental pollution that we now have. 

Mr. KYROS. Population control is not necessarily vital to cleaning 
up the environment? 

Dr. COMMONER. NO. I think there is a lot of misunderstanding 
about that. You know, people say, the trouble is that we all consume 
so much. 

Mr. KYROS. That is what they say. Not only do they consume so 
much but aren't solid trash disposal, and sewage, also factors? Why 
isn't population a factor? 

Dr. COMMONER. Because the ])er capita production of pollutants 
has gone up. That tells you right away that it is not simply the fact 
that there are more people. It is the way in which the resourcesare 
being used. 

Take, for exam])k', the aluminum boor can. Manufacturing alu- 
minum beer can uses about six to eight times more electric power 
than a steel beer can. Now, the minute you switch from steel to alu- 
minum, you are increasing power ]3roduction and you are inci-easing 
air pollution. I don't think it is the number of beer drinkers that has 
caused the problem. It is the switch to the wrong kind of can. That 
is my main point. 

^lr. KYROS. With increa.sed population, don't we have an increased 
number of motor cars? 

Dr. COMMONER. Yes. Obviously nothing would be bad if we didn't 
have people. People do everything. But what I am saving is that in 
the last 20 years the increase in population has been about a sixth of 
the increase in i)ollution. Therefore, you hav^e a six times bigger factor 
which is not due to population. 

I think that it does not make sense to confront the population 
question in order to solve the environmental problem in the Uniti'd 
States. 

You know, it is pretty hard to tell somebody in poverty circum- 
stances to lower his consumption. This raises a kind oi devisive politi- 
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cal issue which is very unfortunate. I don't think we have to reduce 
our consumption. Wo have to consume diflFerent kinds of things so 
that we don't pollute the environment. 

Mr. KYROS. Based on the things you talked about this morning, 
and they are all most interesting, wouldn't wo sort of have to redesign 
our whole economy? 

Dr. COMMONER. Exactly. 
Mr. KYROS. Tell me some of the things we should be doing, specifi- 

cally and concretely. 
Dr. COMMONER. I think it is perfectly clear that we have to change 

the fundamental basis of automotive transport. I think every manu- 
facturing plant will have to be required to be a closed system. That is, 
evorytliing that is produced will have to be packaged. 

Mr. KYROS. Give me a specific instance of that. Wliat do you mean 
everything that is produced will have to be packaged? 

Dr. COMMONER. I tliink a powerplant instead of having a smoke 
stack will have series of tubes, chemical vats, which will remove various 
agents and package them in a small volume 

Mr. KYROS. Who is going to pay for these new systems? 
Dr. COMMONER. That is your problem, not mine. But it is going to 

cost. Let me make this point. It has been said, and I think Mr. Nixon 
said it in his state of the Union message, that this cost will have to 
be transferred to the consumer. That may well be. But I think it is 
very clear that there are ways of doing this without transfemng the 
cost to the consumer. 

Take the business of durability of cars. Now, a durable car will be 
a saving to the consumer and that is one way you can go. On the other 
hand, if you want to make elaborate techniques for recycling the cars 
wathout worrying about their durability, then that will add a cost 
which the consumer will have to pay. 

What I am sajing is that we are going to confront fundamental 
economical, social, and political issues in order to determine who is 
going to stand the gaff on this. 

Mr. KYROS. You talk about autos and closed plants. Tell me 
some more concrete instances as to how you would reconstruct our 
economy and society to protect our environment. 

Dr. COMMONER. It seems to me the whole question of agriculture 
needs to be seriously looked at. At the present time, the economy of 
the farms in the midwest heavily depends on the intensive use of 
nitrogen fertilizer. In order to control wat«r pollution we will have to 
reduce the use of fertilizer. There are some technical waj's of handling 
that. But, in any event, it is very likely that the rate of economic 
reform wdll be cut down. 

The reason is that we are overdriving the soil ecosystem. The 
profitability of exploiting the ecosystem is being derived at the cost 
of a strain on the soil system. 

For exam])le, in the midwest, for example in Missouri, we have 
lost half of the original organic matter in the soil since 1880. The 
organic matter is what sustains the natural fertility of the soil. There 
are very good economic reasons for allowing this to happen but it 
leaves the country with what Mr. Ni.xon called our huge debt to 
nature. 
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I think we are going to have to pay that debt and pay it now. 
This will require us to remake the way in which we carry out our 
agriculture. 

Take feed lots, for example. I don't know if you are aware of the fact 
that feed lots produce more organic waste in the United States than 
all of the cities of the country combined. In effect, we have a sewage 
problem which is twice what we think it is. 

Feedlots are popular because it pays the farmer to produce prime 
beef which yields a liigh price. We are putting this stress on the environ- 
ment for the sake of that added economic return. 

I think we are going to have to decide whether we are going to keep 
incurring that debt to nature or whether we are going to remake the 
structure of agriculture. 

Mr. KYROS. Should we stop eating beef? What shoidd we do? 
Mr. COMMONER. You don't need to cat prime beef. Some doctors 

would rather not have us eat prune beef because of the fat content. 
Mr. KYROS. YOU are going to try to educate the entire United 

States not to eat prime beef? 
Dr. COMMONER. I am not a heart expert and I don't want to get 

into that. As far as education is concerned, let me suggest that the 
education has already begun. All you have to do is visit one of your 
campuses. You will find that the young people are beginning to say 
that we have got to look carefully at the kinds of economic, techno- 
logical arrangements we have. You find that young people are pro- 
testing against using aluminum rather than steel because of its effects 
on the environment. 

Mr. KYROS. Dr. Commoner, you tell us about autos, closed plants, 
agriculture. You tell us generally. Besides the scaling down of beef, 
what else can we do? 

Dr. COMMONER. That is much too simple. I was using that as an 
example. I am saying we will have to convert our agriculture into a 
system that makes more use of the natural fertility of the soil. 

Mr. KYROS. Will the economic method still be a system as we know 
it? 

Dr. COMMONER. That is not my field. I am a biologist. My view is 
that the stress we are putting on the environment may be fatal. 
Therefore, if we want to survive, we are going to have to relieve thai 
stress and what I am suggesting to you is that to relieve that stress 
we will have to face very serious economic, social, and political prob- 
lems. There I stoj). The way in which we will handle those problems 
I think will be up to the people of this country and to you gentlemen. 

Mr. KYROS. YOU have three items: autos, closed plants, and agri- 
culture. What is a fourth item that will have to change? 

Dr. COMMONER. Power. 
Mr. KYROS. What would you do to that? 
Dr. COMMONER. Again, I think powerplants wall have to be closed 

sj'stems to avoid pollution. 
Mr. KYROS. Use nuclear plants, hydro? 
Dr. COMMONER. One of the things that I would hke to see done is 

much more work done on solar energy. Also, on diverse ways of gen- 
erathig power. 
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You know, the environment is stable because it is complex. One of 
the mistakes we make is to put all our technological eggs in one basket. 
I think it would be veiy healthy if we had variety in the ways in w hich 
we produce power. 

Mr. KRVOS. Besides solar energy, what do you mean to has di- 
versity? 

Dr. COMMONER. Solar energy in the southwest would be an excellent 
idea rather than going wholly in the direction of, let us say, nuclear 
powerplants. Nuclear plants raise very serious questions regarding 
radioactive contamination. You know, at the present time scientists 
in the atomic energy field have suggested that the radiation standards 
are 10 times too lenient. There is going to be a veiy serious debate 
about this. 

If the radiation standards are made more stringent, it will have a 
very significant economic effect on the nuclear power industry. Again, 
this is an example of a technology which barged ahead without ade- 
quate consideration of the environmental consequences. 

Mr. KYROS. How about fuller development of hydro? Is that less 
harmful to the environment? 

Dr. COMMONER. I am no expert in that field. I have the imi)ression 
that we have probably come close to the limits but I am not sure 
about that. Also, there is the question of not using so much power. 

You see, as far as I am concerned, I would be perfectly happ^- to 
tell every commei'cial enterprise that all they can use to advertise is 
100 watts. That is a big enough amount of power to illuminate a sign 
which says "Good Food Here", or something. 

After all, we do waste an awful lot of power. Consider the buildings 
that have their lights on all night. You see, Mr. Johnson might have 
had a good idea back in those days. 

Mr. KYROS. What do you have in addition to power? You have 
autos, agriculture, power, closed plants. What other system would you 
change? 

Dr. COMMONER. I think that is enough to make a pretty serious 
impact. 

Mr. KYROS. HOW about human beings? Would you make any 
change in them? 

Dr. COMMONER. I guess j'ou missed mj^ statement that it is hard to 
change living things. I like human beings the way they are. 

Mr. KYROS. YOU said that certain pollutants coming from other 
States on the eastern seaboard seem to rest in the beautiful State of 
Maine. 

Have you an authoritative article you have written in that respect? 
Can I have it later? 
Dr. COMMONER. Yes. 
Mr. KYROS. HOW did you come to make that particular statement? 
Dr. COMMONER. I used data that were ])roduced by the National 

Center for Atmospheric Research in Boulder, which showed the 
nitrate content of rainfall in different States of the Union. 

I then used data, from the U.S. Statistical Abstracts, on local con- 
sumption of gasoline and plotted one set of values against the other. 
All of the values for the States on the eastern seaboard foil on a nice 
straight line except Maine. Maine was getting much more nitrate in 
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its rainfall than could be accounted for by its own gasoline consump- 
tion. That suggested to me that it was picking up pollution from the 
other States. The wind blows that way. 

Mr. KYROS. What is the effect of nitrates biologically on a human 
being? 

Dr. CoMMONEK. Well, if a baby gets too much nitrate in its drinking 
water, it develops a kind of "blue baby?' disease—metheraoglobieniia. 

Mr. KYROS. DO we have a high incidence of that in Maine? 
DR. CO.MMO.NTEK. I have no idea. 
Mr. KYROS. What else do nitrtaes do to the human body? 
Dr. COMMONER. The other problem is that it tends to trigger off 

water pollution problems. For example in Maine you may have, 
isolated lakes in mountain areas wluch have overgrowths of algae 
because nitrate is coming in from the rain. 

Mr. KvROs. We do have problems with some Maine lakes and 
streams bi'.t usually we have tied them down to dumping by local 
cities or maybe plants. Up to now, f)ur lakes and streams have been 
very clean, as you know, because we have not grown that fast 
industrially. 

Dr. COMMONER. Lake Tahoe is rurming into a pollution problem 
and part of it is tlue to nitrate carried over in rain which is emitted 
from tlie soil in California where they use a lot of fertilizer. I think it 
is something worth looking into. 

I know a fish farm in Alontana with a pool way up on the hill 
which became ])olluted and apparently because of fertilizer in the rain. 

Mr. KY'ROS. In your paper you discuss this study in Maine? 
Dr. COMMONER. Yes; it is a paper on the whole nitrogen problem. 

I will send you a copy. 
Mr. KYROS. IS there any other document or authoritative work on 

this j)articular subject? 
Dr. COMMONER. Yes; I can give you a whole set of records. The 

movement of nitrates in the environment can be thoroughly docu- 
mented. 

Mr. KYROS. Nothing you have said today has been facetious, rather 
it has been serious, but you were facetious, I am sure, when you said, 
"All these things will have to be done; the cost is u|) to you." 

You know, we do have the American [)eoi)le. How are we gohig to 
educate them to tell them "To get the things you want, a clean en- 
vironment, it is going to cost a lot of money, a lot of effort." How do 
we do that? 

Dr. COMMONER. Just to correct the record, I said it was up to the 
American people and to you. I am very much convinced that the very- 
serious charges that we are going to have to confront will never come 
about until there is vast public support for them. It is perfectly clear 
to me that this support is beginning to develop. I think that the public 
attitiide toward environment is changing very rapidly. 

For example, in St. Louis, we have had a plant that jiuts out 
sulfuric acid as a pollutant. It has been doing it for perhaps 25 years. 
Everybody said, "You know paint on the house and on our cars is 
being destroyed." This year, they threw a jjicket line around the 
plant. In other words, for 25 years they stood for it and this year they 
decided not to. 
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I think the American public is now unwilling to tolerate the kind 
of environmental deterioration that we have stood for a long time. 
Education is responsible. I am very proud of the fact that I played some 
role in this education along with many members of the scientific 
community, by taking the facts to the public. 

We have committees of scientists all over the countrj- that do 
exactly that. The teach-ins that are already taking place are mobilizing 
Eublic interest in education. Three thousand high schools are going to 

e involved in the teacli-in, not to speak of 1,000 colleges. You will 
find a new generation of young people that will insist on carrying out 
these environmental changes, however difficult they may be. 

Mr. KYROS. There is some danger, though, as we escalate the 
rhetoric on the environment that some people will say, "Wo have to 
stop everything." 

You don't advocate that because life, itself, will stop. There has 
to be some measure of how we go in the effort. 

Mr. COMMONER. I am in favor of progress so long as it is com- 
patible with survival. For that, we have to have technology which 
does not violate the laws of ecology. I think we can do it. I am 
optimistic. 

Mr. KYROS. Dr. Commoner, thank you very much for your testi- 
mony. I hope to be talking to you more fully about your mention of 
my own beautiful fresh air, clean water State. 

Mr. COMMONER. I had a suspicion you were from Maine. 
Mr. ROGERS. Mr. Hastings. 
Mr. HASTINGS. Thank you, Doctor. 
Just briefly j'ou have covered an awful lot of subjects here and my 

colleagues have asked a lot of questions on a wide variety of problems 
on pollution. One I would like to touch on briefly is your judgment on 
thermal pollution. I have heard different viewpoints. 

What is your judgment? 
Mr. COMMONER. In some instances powerplants have raised the 

temperature of the water that they use to the point where it has a 
serious effect on the ecological system in the water. I think there is 
no denying that we can't go on designing our plants in such a way that 
they raise water temperatures appreciably. 

I have to remind you, though, that there is a law of physics which 
tells us that it is impossible to transfer energy without losing some of 
it in the form of heat. Every time you produce energy and use it you 
are heating up the environment, whether it is the water or the air. 

Again, this leads to the whole notion that tliere is a limit to the 
amount of energ\' that we can expend. I think it is a Ic^sson that we 
have to learn. Thermal pollution m some cases mav be quite serious 
because it changes the way in which the organisms m the water begin 
to react. 

Mr. H.^sTiNOs. I have heard some people, too, when they talk 
about the SST sugg(^st that the condensation caused by vajjors from 
the SST coidd contribute to a cloud cover. 

Dr. Co.MMONER. Yes. 
I came in from the airport today and there were an awful lot of 

square clouds up tbere. They were clouds r(>sulting from vapor trtMJs 
by the jet planes. At higher altitudes, this would beconu^ more serious. 
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There is now a debate going oil in the scientific community as to 
whether the overheating of the earth due to the accumuhition of 
carbon dioxide is going to melt the polar ice caps—which will flood 
most of the cities of the world—or ^^-hether the revei-se trend, the 
cooling of the earth due to the shading of high altitude clouds and 
pollutant particles, will cause a new ice age. 

If we are luckv, these effects will balance out. That is a most 
serious example oi technological blindness. 

Mr. HASTINGS. I hear learned people in your profession and others 
who nre on opposite sides of that question. 

Dr. COMMONER. The reason is that the problem is so complex that 
it has not been worked out satisfactorily as yet. The point is that we 
are barging ahead with technological developments which could 
have enormous effects on the enviroiunent even though the scientists 
do not adequately understand what is going to happen. That is one 
reason why I think the SST is a foolhardy kind of technology. 

Mr. HASTINGS. That was going to be my next question. Thank you 
for answering it. 

No more questions, Mr. Chairman. 
Mr. ROGERS. Mr. Preyer? 
Mr. PREYER. Thank you, Mr. Chairman. 
Dr. Commoner, I have read some of your articles with a groat deal 

of interest. I have admired the passionate and eloquent way in wliich 
you are serving as a Paul Revere on this question of environmental 
pollution. 

I wanted to ask one question in one area that I don't think you 
touched on. 

It seems to me I have read something that you have written in the 
area of irrigation. What effect does irrigation have on the whole 
question of environment, disturbing the ecology? 

Dr. COMMONER. Well, it can have very serious effects because of 
the tendency of the soil to accumulate salts. For example, in some areas 
of the world such as Pakistan, land is rapidly going out of use because 
of the salting effect of the irrigation. 

Now, in California, there has been a difficult jjroblem because of 
the fact that irrigation has used so much ground water that the water 
table fell for quite a number of years. Then, with the development 
of the new canal systems, the ground water was restored and the ground 
water level rose. As it rose, it dissolved some of the salts, particularly 
nitrate, that were held in the soil, and pushed them up to higher levels. 
The nitrate began tirrning up in shallow wells. 

In many parts of California there is a nitrate problem in well water 
which has arisen in part because of this manipulation of the ground 
water level due to irrigation. Again I think we have handled this 
matter without sufficient thought. 

The San Juaquin drain is a very good example. I recently saw a 
study which indicated to get rid of the pollution that the drain is 
causing in San Francisco Bay would require an engineering project 
that would cost a total of $5 billion in a 50-year period. At tbat 
all that it will do is bring the pollutants out into the ocean, which is 
not much of a solution. 
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In  other words,  the whole  agrieultural  system  in   the Central 
Valley has resulted in this social cost of getting rid of the pollutants. 

Mr. PREYER. What you have told us, Dr. Commoner, certainly 
staggers the imagination. How you can remain an optimist in the 
face of all you have said shows that you certainly have a robust 
constitution despite the  

Dr. COMMONER. YOU know, if you talk to the young peojjle you 
can't help but be optimistic because the changes that have taken 
place in their attitudes towards this problem in the last year is very 
heart warming. I think what keeps me optimistic is the fact that I 
look students in the eye every day. I recommend that. 

Mr. PREYER. Thank you very much, Dr. Commoner. It has been 
very interesting. 

Mr. ROGERS. Thank you, Dr. Commoner. 
I think your testimony has been excellent and has opened the 

eyes of the subcommittee to the extent of the problem that we are 
facing as a Nation. 

When you think, for instance, of some of our programs, you have 
mentioned some specifically, but other jirograms like the foreign aid 
program, and there are parts of it I am sure that are necessary, but 
where this Nation is putting in direct requests for $2.6 billion and on 
air pollution we are spending $100 million, that is the whole Federal 
•effort, and on solid waste, $15 million, we are out of kilter somewhere. 
I hope that this committee can bring this to the attention of the 
House. 

What you are contributing here, I hope, ^WU also bring it to the 
attention of the American people. We are going to try to do this and 
laegin to put these problems in a proper perspective and set priorities 
where they should be, we hope. 

You talk about a primary system. We have been looking at that 
and not looking at the secondary and tertiary effects of that? 

Dr. COMMONER. Right. And they are all interconnected. 
Mr. ROGERS. And everything is interconnected. 
We had testimony on solid waste. The witness said 10 years from 

now if we go at the present rate there will be so much that we won't 
Tae able to manufacture collective devices, the trucks and so on, we 
just won't be able to meet it. 

Dr. COMMONER. Right. 
Mr. ROGERS. So I think the problem is closer on us than a lot of 

us had thought. 
With your prediction here of the 1980's, which is here again only a 

few years away, it is time for us really to put some emphasis on it. 
Now, the President has done this in his priorities. Yet tlie actions on 
funding and the attitudes of the Department do not correspond with 
the President's statements. 

Dr. COMMONER. Yes; absolutely. I agree with you. 
For example, it is quite shocking to me that at the present time 

those of us in the profession of environmental research are des|)eratel}^ 
trying to figure out how we can accommodate the budget cuts that 
the National Institutes of Health are proi)osing in research funds. 

Mr. ROGERS. Here you have probably the only device of its kind 
iu tliis country, very likely  

Dr. COMMONER. Well, it is an unusual one. 
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Mr. ROGERS (continuing). TO help monitor and do some research, 
to find out something about the atmosphere which we know so little 
about, and here is the one institution. 

Now, maybe you could be specific. What is progi-amed for your 
own institution? 

Dr. CoMMONEK. Just to give you a specific example if you are in- 
terested in that, our Center for the Biology of Natural Systems oper- 
ates under a grant from the National Institutes of Health of originally 
$4.2 million over a 7-year jieriod. 

Mr. RoGEns. For 7 years? 
Dr. COMMONER. Yes. We hav^e other funds from private agencies 

as well but this is the main source of our support. 
Now, as you know, those budgets are approved year by year. This 

year we have been asked to make a better than 25 percent reduction 
in the previously approved level of funding. This is after several years 
of operation. Naturally, we are in the middle of very important proj- 
ects and in the next week or two we have got to figure out whether we 
can accommodate that kind of cut without losing major projects that 
we have under way. 

Now, to me, it is rather astonishing to find that the Government is 
busily telling the people that the environment is a now-or-never 
problem, that we owe a huge debt to nature, that we have got to do 
something about it, and at the same time funds already approved are 
being cut back in an institution which is trying hard to get its job 
done. 

Even more serious is the fact that there are many institutions that 
want to set up new programs. I think it is clear that while all this talk 
has been going on there has been a major recession in the finacial 
support of the American scientific community, including areas of 
environmental work. 

I think this is foolhardy because all it will do is to interrupt on-going 
projects and waste the previous investment in research. 

Mr. ROGERS. I agree with you. I hope that we will be able to do 
sometliing about this. Dr. Commoner. 

I think your testimony gives us a great basis for some action. We 
are very grateful for your being here with the committee. 

Any other questions? 
Mr. CARTER. Yes, sir. 
I just want to say I, too, regret that it has been necessarj' to decrease 

the funding. Your Washington University is one of tlio many. We are 
told that this is necessary throughout the country. Of course, the 
Federal Government has done tliis. The administration is trying to 
combat inflation by doing it. 

I am in hopes that they will increase the amount of funding in the 
future but this has not been done just during the jiast year. There has 
been a trend this way for the past two or three years because of infla- 
tion. 

Thank you, Mr. Chairman. 
Mr. ROGERS. I think, without question, this started under a prior 

admuiistration. It has been canied on. It is quite bipartisan as fiir as 
the cut goes which is unfortunate. 
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Dr. COMMONER. YOS, but it has put the scientific roninumity in the 
worst financial position that it has been in since 1945. I think you arc 
right; it is probably the cumulative effects of several administrations, 
making it lioiibly bi[)artisan. 

Mr. ROGERS. Right. What we are trying to do and this committee 
acts bij)artisan, I might say, we are going to try to liel]) reverse that 
trend now particularly in the environmental field. 

We tliink j'our testimony has been most helpful. Are there anj' other 
questions? 

If not, thank you so much for being hero. We are sorrj' to have im- 
posed on your time. Wo were supposed to let you go at eleven. 

Dr. COMMONER. Thank you, Mr. Chairman. 
Mr. ROGERS. Our next witness is Mr. Myron V. Anthony, who is 

chairman of the Air Qualitj' Committee, Manufactiuing themists 
Association, 1825 Connecticut Avenue NW., Washington, D.C. 

Mr. Anthony, it is a pleasure to welcome you to the committee. 
We will be glad to receive your statement. 

You may read it or highlight it for us, whichever you prefer. 
You might identify your associate. 

STATEMENT OF MYRON V. ANTHONY, CHAIRMAN, AIR QUALITY 
COMMITTEE, MANUFACTURING CHEMISTS ASSOCIATION; ACCOM- 
PANIED BY DR. KENNETH JOHNSON, STAFF ENGINEER 

Mr. ANTHONY. My name is Myron V. Anthony. I am appearing as 
a witness on behalf of the Manufacturing Chemists Association, a 
nonprofit trade association of 175 U.S. company members, 
representing more than 90 percent of the production capacity of 
basic industrial chemicals within the countiy. I am professionally 
employed by a major chemical company as director of its environ- 
mental control activities, and am currently serving as chairman of 
the MCA Air Quality Committee. 

I am accompanied by Dr. Kenneth Johnson, a staff engineer. Air 
Quality Program of Manufacturing Chemists Association. 

Mr. ROGERS. Mr. Johnson, we are pleased to have you with us 
today. 

Mr. JOHNSON. Thank you, Mr. Chairman. 
Mr. ANTHONY. The bills now before your committee propose 

numerous and extensive amendments to the Air Quality Act of 1967, 
and time does no permit us to discuss each of them in detail, or to 
define MCA viewpoints with respect to each of their proposals. 
There are, however, a number of i)rovisions that recur, in various 
forms, in a number of the bills, and that pertain to aspects of air 
resource management that are of deep concern to the members of our 
association. We will offer specific comments on these, and then out- 
line some basic tenets on characteristics that we hold to bo essential 
to any sound and rational air pollution control program. We ask you 
to measure any other bills in this area against the benchmarks so 
drawn. 

If we are to define pollution in terms of the unwanted effects that 
may  accompany  excessive concentrations of contaminants in our 

43-93.'i—70—pt. 1 31 
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atmosphere, it will uocossarily follow that a careful statement of the 
relationships betwcou those effects and the contaminant concentra- 
tions causing them is basic to the formulation of any rational program 
of pollution control. 

Wc believe the appropriate criteria document should be issued before 
public hearings for the setting of ambient air quality standards for 
any given contaminant. Whatever the role accorded such statements 
in the Federal program, their usefidness cannot be denied. Five such 
documents have already been prepared by the National Air Pollution 
Control Administration (NAPCA), and a number of others are well 
alone; the way. We feel that this work should continue, regardless of 
the legal status ascribed to these documents. We oppose the pro- 
visions of H.R. 15848 repealing the directives to the Secretary regard- 
ing the Criteria Documents, unless provision is made for alternative 
meclumisms for their preparation—such as the independent council 
proposal offered by Dr. James H. Sterner to the Muskie Subconaraittee 
July 31, 1968, aiul which MCA warmly seconded in its statement of 
November 8, 1968 to that subcommittee. 

A few moments ago, we refened to one definition of air pollution. 
In spite of all the talking and legislation that it has devoted to tlus 
topic, Congress has yet to define "air pollution" as that t«rm is used 
in its enactments. The incorporation of an appropriate definition in 
any legislation a(U)pted at tliis session would be a productive step. 
We suggest that n«w used in a number of the States, including Illinois, 
Louisiana and New York. 

"Air pollution" means the presence in the outdoor atniosphere of one 
or more air contaminants in such quantities and of such characteristics 
and duration as to be injurious to human, i)lant, or animal life or to 
property, or as to unreasonably interfere with the enjoyment of life 
and property. Section 1267 of the Consolidated Laws of New York. 

The selection of ambient air quahty standards that are rationally 
related to the effects that tlie electorate wishes to prevent is a sopliisti- 
cated process calUng for the application of our highest skills in science, 
engineering, medicine, and law. Unfortunately, the recent experiences 
of hearing boards engaged in this process indicate that the procedures 
established by the present Act are not necessarily conducive to the 
exercise of such deliberation. Furthermore, these experiences have 
shown that little consideration is being given to those local factors 
enumerated by the Senate Committee on Public Works in their report 
on S. 780 (90th Congress) as being appropriate to the setting of regional 
air quality standards. Taken in this frame of reference, the proposals 
made in several of the pending bills to direct the Secretarj' to adopt and 
promtilgate ambient air quality standards applicable to the entire 
nation appear to have merit. We would urge that the standards he 
may be permitted to set be those necessary to protect the pubUc health. 
Section 109 would still permit more stringent standards, for esthetic 
reasons, to be adopted by state or local jurisdictions. 

None of the bills now before this committee would require that the 
Secretary hold hearings before setting national ambient air quality 
standards. Although we recognize the inefficiency of the public hear- 
ing as a deliberative process, nevertheless, it does have the merit of 
creating a public record of the scientific evidence upon wliich the 
standards are based, and pro\ndes the Secretary with a forum in which 
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he can, through the pubHshing of his findings, estabUsh a "regulator}' 
liistory" that can be of great vahie in providing guidance to the imple- 
mentation and enforcement of his regulations. Unless some alternative 
means can be provided to fulfill these roles, we would most strongly 
urge that national ambient air quality standards be promulgated only 
after public hearings, and findings by the Secretary that the proposed 
standards are supported by the weight of the evidence presented. 

Should this Congress adopt the concept of imiform national ambient 
air quality standards, we would ask that, at the same time, it define in 
clear and unambiguous terms a rational policy on the "antidegrada- 
tion" question. 

This committee now has before it proposals such as that in Section 
113(a) of H.R. 14484 which would require that ambient air quality 
standards "shall as a minimum insure * • * the upgrading of existing 
air quality." With national ambient air quality standards, they and 
the Federal back-up authority to enforce them, would apply to all 
our regions that are now rural, recreational, or otherwise unindustrial- 
ized. Although we share with this Congress the desire to protect our 
remaining undeveloped areas, to the degree that such preservation 
can be made compatible with our other national goals, we see Uttle 
prospect that population growth and its accompanying industrial 
expansion can be prevented entirely from encroaching upon areas that 
now are undeveloped. National policy, especially if ensconced in 
statutoiy language, should encourage, rather than inhibit, the man- 
agement of our remaining "clean" areas in accordance with a careful 
weighing of all the equities. An unqiialificd edict against any or every 
"degradation" hardly conforms to this criterion. 

The ado]ition of uniform national ambient air quality standards 
•would increase, rather than diminish, the importance of tailoring local 
abatement strategies to local conditions. In any rational and efficient 
abatement j)rogram, the jurisdiction and authority of the control 
agency should be commensurate with the geographic extent and nature 
of the problem. We cannot expect effective control in a metropolitan 
complex contaming dozens of governmental units through the in- 
dependent actions of each unit. Neither can we assume that a State 
agency, with responsibilities for many cities of widely varjdng 
topography, meteorology, and patterns of industrial development, 
will adapt abatement strategies to each such city with the discrimi- 
nation and sensitivity to local problems that can be exercised by a 
board concerned solely with that region. We oppose the repeal of 
the section of the Air Quality Act of 1967 creating Air Quality Control 
regions. Even should their ambient air quality standards setting 
function be eliminated, their usefulness and need remain. If the 
current machinery for the establishment of these regions and their 
control agencies is too cumbersome, perhaps it may be streamlined, 
but we do not believe that it would be helpful to abandon the progress 
that has already been made in creating a body of regional authorities 
to cope with regional i)roblems. 

Consistent with our position that regulatory authoritj' should be 
exercised by an echelon of government with jurisdiction common- 
svirate with the geographic dimensions of the problem, we would 
accept, as a concept, that certain classes of stationary sources bo 
subject to Federal regulation to protect the ambient air quality in 
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iionadjacent regions subject to (•outamination by their emissions. 
Emission restrictions imposed under this autliority should, in each 
ciise, bo ai)pro|)riato to, and necessary for, the attainment of the 
specified ambient air qiuilitj- standards. Uniform national emission 
standards are not justified by (hither economics or science. We would 
limit the extent of such Federal aiithority more strictly than is pro- 
vided in H.R. 15577 or H.R. 15848, making it applicable only to 
classes of new pi- 'ts that, by the scale or nature of their emission, 
may constitute a ' tional problem, and further provide that the exer- 
cise of such Federal authority would pre-empt controls of the plants 
so regnlated. 

Where the emissions of a given plant, by reason of their residence 
time in the atmosphere, and the quantities hi which they may be 
enutted, would have a significant effect upon the ambient air quality 
in areas beyond the jurisdiction of the State or interstate agencies 
imder which they would otherwise e)perate, then- regulation may 
l)roperly be a Federal function. Convereeh'^, such plants, constructed 
and operated within the guidelines provided by Federal regidations, 
should have protection against arbitrary or punitive standards that 
may otherwise be invoked locally when the inevitable commercial and 
residential growth builds up aroimd them. 

The views just e.xpressed are not to be interpreted as a departure 
from our strong support for the congressional policy expressed in 
Section 101(a)(3) of the Clean Aiv Act, "that the prevent and control 
of air pollution at its source is the prijnary responsibihty of States 
and local governments." We wish to indicate our most determined 
oijjjosition to any reversal of tliis policy, sucli as that proposed in 
Section 2(b) of H.R. 13492. 

We oppose granting the Secretary new authority to exercise Federal 
controls over "emissions extremely liazardous to health" as proposed 
in Section 8 of H.R. 15848 on the grounds that no need therefor has 
been shown. In our judgment, substantially all of the sources that 
might be so categorized are now under the control of the Atomic 
Energy Commis.sion. If others exist, and if they constitute an imminent 
endangerment to the health and welfare of any persons, the Secretary 
now has authoritv to abate them under tlie provisions of Section 108(k) 
of the Clean Air Act of 1967. 

Several bills before this committee deal with the subject of motor 
fuel additives. In general, we feel that the present knowledge is hi- 
adequate for the effective abatement of photo-chemical smog through 
regulation of the composition of fuels or use of additives. Almost two 
and one-half years ago, the Congress, in the Air Quality Act of 1967, 
authorized the Secretary to require the registration of fuels and addi- 
tives (Section 210(b)) and to set standards for the limitation of 
contaminants in vehicle emissions that he found a hazard to the health 
and welfare of any persons (Section 202(a)). The fact that, to date, he 
has exercised neither authoritv with res])ect to any fuel additive (or 
exhaust product thereof) would seem to indicate that either the knowl- 
edge necessary for the effective utilization of this authority or the need 
therefor is lacking. 

The Secretary has represented that he has not proceeded under 
Section 210(b) because the informational items authorized in that 
section are inadequate for his pur])oses. The fuels and additive indus- 
tries, however, have freely offered to supply, on a voluntary basis, 
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available information that he may request. We know of no instance 
in which any sucii request has been refused. We reiterate our views 
that the informational requirements for registration of fuel additives 
not be subject to abuse as an indirect licensure mechanism, and urge 
that Section 210(b) in the act be retained without amendment. 
If Congress is unwilUug to leave the filing of additional informations 
on a purely voluntary basis, we would suggest that any additional 
requirements be incorporated in a sej>arate subsection of the act, 
and be enforced by the application of civil penalties. 

We believe that the authority proposed in Section 5 of H.R. 15848 
to be given the Secretary to regulate the use and composition of fuels 
and additives i.s premature. The i^asic justification offered by the sup- 
porters of this provision is that, by the elimination of lead alkyls from 
motor fuel, more effective and longer-lasting emission control devices 
could be developed for general use. We are sure that the testimony 
already presented here has convinced tlus committee, as a minimum, 
that expert opuiion on tlus point is divided. W^e ask your careful con- 
sideration of the technical evidence on this point that has been and 
will be brought before this conuuittee. 

Although the long-term significance of the problem is inescapable, 
the present urgency for a decision on lead is debatable. The massive 
economic and technological implications inherent in any regulatory 
interventii)n are obvious to all of us. Under these circumstances 
discretion would dictate that we tread cautiously in this area in which 
improper judgments would have such far-reaching and difficult 
reversible effects. 

Should Congress reject the views we have just expressed and deem it 
necessary for the Secretary to have, in ready reserve, authority for the 
regulation of fuel composition and additive use, «e would urge that 
such authority be circumscribed with safeguards to minimize the 
likelihood of promulgation of regulations inappropriate for the pur- 
poses they are designed to achieve. To that end, we suggest language 
requiring the Secretary to hold public hearings before adopting any 
such regulations, and to make findings, based on evidence presented 
at such hearings, to the effect that: 

(1) The emissions proposed to be controlled constitute a significant 
risk to the public health and welfare; 

(2) There are no feasible alternatives for the control of these 
emissions other than through the control of fuel composition or 
additive use; and 

(3) The proposed regulations may reasonably be anticipated to be 
effective in abating the risks to the public health and welfare cited in 
the first finding. 

We would further urge tiiat, in any challenge of regulations issued 
subsequent to such findings, these findings be subject to judicial 
review, and that the court be required to find that the weight of the 
evidence submitted in the hearings supports the findings of the Secre- 
tary before it sustains the challenged regulations. 

Again, should authority be granted and regulations issued, we would 
hope that the probloui of motor vehicle omission control would bo 
recognized as requiring the cooperation, as equals, of the engine, 
control device, fuel, and additive manufacturers. The language of 
section 5(b) of H.R. 15848, requiring subservience of the fuel and 
additive industry to the demands of the makers of control devices. 
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seems particularly inappropriate. Furthermore, the requirement there 
proposed for universal compatibility among all fuels and additives 
and all control devices may undidy restrict innovative research and 
development. Although we woidd not suggest that the petroleum 
industry be reqiured to proliferate the number of fuel grades it dis- 
tributes, neither should it arbitrarily be prohibited from offering alter- 
native types of fuel for use in vehicles with dissimilar kinds of control 
devices. 

We now digress from the bills already before this committee to 
comment briefly on a provision of S. 3229 that may later reach this 
body. This would add a new section to the Clean Air Act providing 
the Secretarj' with authority to regulate solvents and other materials. 
Although the language of the bill, as introduced, is extremely broad, 
its intent, as explained in the news release accompanying its intro- 
duction, is to authorize a "Federal Rule 66." 

The adoption of solvent control regulations in a number of western 
jurisdictions to help ameliorate their photochemical smog problems 
has been widely advertised. The extent to which similar restrictions 
in other areas may become necessary or desirable will depend in 
large part upon the speed with which automotive emissions are 
brought under control 

At the present time, this is a problem peculiar to a limited number 
of localities, and subject to control at the local level. Where restric- 
tions upon solvent vapor discharges are necessary, industrial opera- 
tions should be given the option of solvent substitution or vapor 
control. A somewhat difiFerent problem exists \vith respect to com- 
pounded, consumer end-use items. Retail buyers generally have 
neither the knowledge nor the opportunity to influence the solvent 
systems used in the polishes, paints, and insecticide sprays they 
purchase. Of these, only the architectural coatings constitute a 
sufficient volume of solvent use to justify consideration of possible 
controls. 

The argument lias been offered that, should the regulation of such 
coatings be left up to local authorities, the multiplicity of the varying 
requirements in various jurisdictions would constitute a serious 
burden upon the industry. However, because of the transportation 
costs, paints and related products are generally compounded locally, 
and distributed only in a lunited area surrounding the factor, and we 
question the validity of the basic argument. 

While we do not presume to speak for the architectural coatings 
industry in this regard, we have grave misgivings about control 
autliority that may be adopted on these grountls but in effect result 
in the unjustified and arbitrary regulation of a wide range of chemical 
products. If and when this proposal conies before this committee, 
we ask that any regulatory authority granted be carefully phrased to 
hrait it to those cases for which botli need for control in a subst-antial 
number of areas can be shown, and for which vahd commercial con- 
siderations preclude effective control at the local level. 

An additional consideration that mitigates against the imposition 
of Federal solvent controls at this time is our lack of knowledge to 
implement such authority witli any confidence that the net effect 
of the solvent substitutions required will be beneficial. A 2-year 
study of the photochemical reactivity of selected solvents, sponsored 
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at the Stanford Research Institute by a segment of our industry, 
demonstrated the difficulty of predicting, and the substantial imi)os- 
sibility of even measuring, the effects of slowly photoreactive solvent 
vapors upon irradiated simulated automf)tive exhaust mixtures. 

With respect to other legislative proposals on which we have not 
commented, and that are now or later may come before this com- 
mittee, we ask that you judge them by the degree to which they will 
result in abatement programs meeting the following criteria; 

(1) Adopted ambient air quality standards arc rationally related to 
the atmospheric effects they arc intended to abate. 

(2) The emission restrictions imposed are necessary for, and ade- 
quate to attain, the desired ambient air quality. 

(3) The emission restrictions constitute an efficient and equitable 
distribution of allowable emissions among the sources in the area. 

(4) The controls are placed upon the character and quantity of the 
emissions, leaving to the source operator the maximum opportunity to 
select technology and equipment most appropriate to the control of 
his processes. 

(5) The administrative and enforcement procedures provide reason- 
able protection against arbitrary and capiicious administrative action, 
and adequate authority to secure expeditious abatement of the pollu- 
tion. 

An additional goal that should bo sought is that the statutory lan- 
guage of any proposal you may endorse reveal the legislative intent 
with sufficient detail and precision that the control agencies, industry, 
and the courts may all agree on its interpretation. This last ]ioint 
deserves special comment. We regard as inappropriate for the purposes 
of pollution control legislation, any delegation of authority couched in 
terms relating only to the judgment or opinion of any single appointive 
officer. We have touchea upon this point with respect to specific 
legislative proposals, and ask that comparable circumspection be 
exercised in drafting the terms in which any quasi-legislative authority 
is delegated to an administrative agency. 

The summary, we wish to reafiirm the commitment of the Manu- 
facturing Chemists A.ssociation and the industry it represents to the 
protection of our environment and the restoration of the quality of 
our atmosphere. Our testimony here today has been offered in the 
sincere hope that it will aid the committee in the formulation of legis- 
lation effective in furthering these goals. 

We thank you for the opportunity of presenting tliese views to you. 
If we can be of any assistance as your consideration of this legislation 
proceeds, we would be glad to have you call upon us. 

Mr. ROGERS. Thank you, Mr. Anthony, for your statement. It was 
very comprehensive. 

Mr. Kyros, do you have any questions? 
Mr. KYROS. DO I understand that you object to setting Federal 

standards for emissions in the air? Is that right? 
I refer to page 7 of your testimony where you state, "We opjiose 

granting the Secretary new authority to exercise federal controls over 
'emissions   extremely   hazardous    to   health'." 

Mr. ANTHONY. Yes. 
Mr. KYROS. In other words, you would leave the Act as it is 

currently? 
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Mr. ANTHONY. We think the Secretary has the power at the present 
time to control these hazanis to health. 

Mr. KYROS. Did you listen to the testimony just given by the 
biologist, Dr. Commoner? 

Mr. ANTHONY. Yes. 
Mr. KYROS. Wasn't that alarming to you? 
Mr. ANTHONY. In a measure. 
Mr. KYROS. DO you dispute any parts of it? 
Mr. ANTHONY. Well, I hapijen to be a biologist myself. There are 

some things that I, personally, would not quite agree with. 
Mr. KYROS. What didn't you agree with? 
Mr. ANTHONY. Well, some of the alarming effects of .sulfur tlio.vide 

and of particulate matter. I think we are all agreed that in sufficient 
concentration these are very harmful tliuigs. But I am also reminded 
of a drive I made throiigh Sudbury, Ontario, a few years ago, where 
there are a number of smelters. The landscape resembled the moon 
to the extent that it was comi)letely devoid of vegetation because of 
the sidfur dio.xide fumigation. 

I did some chocking to learn whether or not the residents suffered 
adverse health effects because I had seen references to the SOj damage 
to their pine trees. The checking revealed no evidence at that time of 
an adverse health effect upon these people. Yet in a community mth 
mining and industry there must have been particulates associated with 
the sulfur dio.xidc. 

What I am saying is that there may be real doubt as to how toxic 
these materials are at the concentrations now being foimd in the 
atmosphere. I am not a physician; I cannot comment in detail on 
this. 

Mr. KYROS. Don't you believe that the Secretary under Section 8 
should indeed have the power to look at stationary source emissions 
and determine wiiether they substantially endanger the public health 
so that he can act? Don't you think he needs that power? 

Mr. ANTHONY. I tliink what we are saying is that he has that power 
under the present Act. 

Mr. KYROS. Under Section 108(k)? 
Mr. ANTHONY. That is right. 
Mr. KYROS. Do you have that in front of you? 
Mr. ANTHONY. Yes. 
Mr. KYROS. What does it say? 
Mr. ANTHONY. "Notwithstanding any other provisions of this 

section " 
Mr. KYROS. Don't read the whole section. I think Section (k) 

provides the power here. 
Mr. ANTHONY. Yes. 
Mr. KYROS. The same power as in Section 8 of this present bill, 

H.R. 15848. 
Mr. ANTHONY. Yes. It permits him tlu-ough the Attorney General to 

bring suit on behalf of the United States. 
Mr. KYROS. Precisely. However, he can set standards after hearing 

and notice; is that right? 
What I am saying to you is that under Section 108(k) he is forced to 

go to the U.S. Attorney for a lawsuit; is that correct? 
Mr. ANTHONY. I am not an attorney but I assume that is correct. 
Mr. KYROS. In any particular instance or particular locality. 
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Mr. ANTHONY. Yes. 
Mr. KYROS. Whereas, under the new power that he would have he 

can from time to time by regulations estabhsh standards with regard to 
emissions. So that is considerably diflFerent. You understand that, 
don't you? It is a lot different to go the route of a lawsuit than to sit 
back and deliberately establish regulations. Isn't that right? 

Mr. ANTHONY. Yes. But after you establish regulations you have to 
enforce them, do you not, perhaps through a lawsuit. So there is not 
too much difference. 

Mr. KYROS. Yes. I find most times industry wants regulations 
established so that there does not have to be any lawsuit, whereas, in 
this case you really have to go through a lawsuit. I think there is a 
difference. What worries you about giving him this power? Are you 
scared that the Secretary of Health, Education, and Welfare will 
misuse this power given to him? 

Mr. ANTHONY. I would personally be concerned about that. 
Mr. KYROS. HOW? 
Mr. ANTHONY. Well, he may be acting on information that is not 

complete for he may not have all the story. 
Mr. KYROS. Why would he not have all the story? He can go there 

and establish standards by conducting hearings and take evidence 
and have his people check. 

Mr. ANTHONY. If that is done and it is done in a thoroughly scien- 
tific manner such as we had proposed some time back, as Dr. Sterner 
suggested. We would then get people who are recognized authorities, 
representing societies, who really are technically competent. If these 
people set the standards, that is all right. But as the proposed legis- 
lation is presently worded, I don't understand that standards will be 
set in that way. 

Mr. KYROS. Mr. Anthony, do the indi\ndual and separate States 
now have themselves the kind of people you talk about, all 50 States 
have that kind of group to make those kinds of studies and reach 
decisions any better than the Secretary of Health, Education, and 
Welfare does? 

Mr. ANTHONY. NO ; not if the Secretary uses that information that 
is available to him. 

Mr. KYROS. The point I want to make with you is, what is there in 
the back of your mind suggests to me that you are recalcitrant in 
coming forward and saying that you are not afraid of his abusing the 
authority granted him? In what particular instance has the Secretary 
of Health, Education, and Welfare acted in a manner that makes 
you so reticent to agree with what is stated in this bill, section 8? 

Mr. ANTHONY. I have seen some instances at the State level where 
actions were taken that seemed to be a little bit beyond what I thought 
was the intent of the law. 

Mr. KYROS. We are talking about the feds now, talking about the 
Secretary of Health, Education and Welfare, not the State level. 

Mr. ANTHONY. I understand that the Secretary of Health, Ediu-a- 
tion.and Welfare has NAPCA as his agent to take these actions. That 
is the way it has worked out in practice. 

Mr. KYROS. NOW, the other thing you said on page 8 of your state- 
ment, wall you pay attention to that, please? 

Mr. ANTHONY. Yes, sir. 
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Mr. KYROS. YOU said that the fact that to date the Secretary has 
exercised neither authority uith respect to any fuel additive would 
seem to indicate that either the knowledge necessary or the need there- 
for is lacking. 

Mr. ANTHONY. Yes. 
Mr. KYROS. You know there must be more reason than that. What 

about sufficient funds and staff to do the job? 
Mr. ANTHONY. It is my understanding, that they have had more 

money than they have been able to allocate so far. 
Mr. KYROS. Were you here the last two days when the Chairman 

here was questioning? 
Mr. ANTHONY. No, sir; I was not. 
Mr. KYROS. I don't think that was the testimony. I don't think 

that was the testimony. 
Mr. ANTHONY. It is my understanding that NAPCA has money but 

does not have adequate technical manpower. That is why so many of 
their surveys are being made at the present time under Federal con- 
tracts with private firms. 

Mr. KYROS. You are saying, then, that we should not go any further 
in regard to additives, fuel additives, as is proposed in H.R. 15848? 

Mr. ANTHONY. At the present time, we just don't think that it is 
necessary to go farther because there are so many unknowns. 

Mr. KYROS. Who is going to do the research? 
Mr. ANTHONY. I think it would be well, perhaps, to explore this 

idea that Dr. Commoner mentioned. Maybe there are vmiversity 
laboratories that would be available. Certainly, the Federal Govern- 
ment has research facilities. I agree wholeheartedly that there is a 
a big research program that should be undertaken. We need to be 
guided by facts rather than emotionalism in control of air pollution. 

Mr. KYROS. YOU agree that what Dr. Commoner said about lead 
seems to be striking terror into the hearts of everybody nowadays. 
Do you agree wath some of those statements he made about load as an 
•emission from gasoline? 

Mr. ANTHONY. Well, he made quite a number of statements about 
lead. Truthfully, I am not as familiar with the effects of lead. Our 
comj^any doesn't happen to be interested in lead per se. Dr. Johnson 
may have some comments on lead. 

\Ir. JOHNSON. There are two basic arguments made in favor of the 
•elimination of load as a motor fuel additive. One is the allegation that 
the lead of itself constitutes a contamination to the atmosphere and 
to our environment and which \vill eventually, if it does not now, 
create a public health problem related to this lead in the environment. 

Certainly, wo cannot be complacent about tliis problem. With the 
continued growth of automotive fuel use, the increase in use of auto- 
mobiles, the number of automobiles on the road, the number of miles 
driven by each car, we must consider the possibility of approaching 
the time when lead can no longer be tolerated in increased quantities 
in the environment. 

The other jjroblem is that the lead, by reason of its fouling of 
catalyst surfaces, interferes with the development of an effective 
cataivtic afterburner for the control of hydrocarbon emissions, an«l 
jiossibly of oxide of nitrogen emissions. The technical evidence on 
this point is far less clear. Some catalytic afterburners have been de- 
veloped. Most of them are based upon noble metals such as platinum 
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and platinum-type metals which just do not exist in adequate qiumti- 
ties m this world to support a technology based on that kmd of 
afterburner. 

The other problem touched on by Dr. Commoner is that our 
present motor vehicles, even with the turnback in compression ratios 
proposed for the next two or three model years, will require the sub- 
stitution of a substantial quantity of material, such as aromatics, 
which are far more photoreactive than the hydrocarbons in present 
lead augmented fuels if we are to produce a satisfactory lead-free fuel. 

Now even if we can obtain a decrease in emitted hydrocarbons by 
this technology, the greater reactivity of the hydrocarbons that are 
-emitted through the exhaust pipe, or are lost in transportation, trans- 
fer, and the distribution system may result in at least as severe or 
possibly a more severe photochemical problem than we have today. 

There is no clear answer on this. Oiu- knowledge, is just not ade- 
quate to permit us to formulate a rational program that we can have 
any confidence will result in an amelioration of the problem we are 
facing and trying to solve. 

Mr. KYROS. What about the section in the bill, however, H. R. 
15848, section 5, which provides certain powers to the Secretary about 
regulations he may promulgate concerning the use of fuel additives 
and the possibility of liis limiting if he wants to, what goes into fuel? 

What do you think of that section? 
Mr. JOHNSON. AS our testimony indicated wo feel that the tech- 

nical knowledge, is not now adequate to permit the effective and 
rational utilization of this authority. However, as our testimony also 
indicates, should the Congress not agree with our juilgmtint on this 
point we offer language which we believe will reduce the probability 
or possibility that through inappropriate regulation a cure may be 
offered which Ls worse than the disease. 

Mr. KYROS. You say not enough knowledge. If you will read the 
act you will see that under section 5(c) the Secretary has the power 
to require manufacturers to provide him with information necessary 
for him to detennine the emissions resulting and the effect of the 
])erformance of emission control devices. 

So he has the power to generate information. Why should he not 
do that? Why should he not be able to generate information and 
turn around and say we have something here that we can use? 

Why do you want to deny him that power? 
Mr. ANTHONY. Certainly we would not deny him the power to 

generate information. In fact our testimony clearly indicates that 
•we would authorize the Secretary to acquire as a niatter of law any 
additional information he needs to formulate rational strategies here. 

We are all for the generation of more specific, more valid, more 
pertinent information on this very complicated question. 

Mr. KYROS. Thank you verj' much. 
Mr. ANTHONY. You asked me whether there were any other things 

on which I disagreed with Dr. Commoner. 
Mr. KYROS. That is a considerable unfair question because it is 

so broad. I did not want to put you in a position where you thought 
I was limiting you to one or two items. 

Mr. ANTHONY. Pei-sonally I think the committee is oveilooking 
a very important thing if they deemphasize the population explosion. 

Mr. KYROS. How do you know we are overlookmg it here? 
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Mr. ANTHONY. He was deemiiliasizing population growth and sajing 
this is a relatively minor problem. 

Mr. KYROS. We don't think it is a :ninor problem. I want you 
to know that. Thank j'ou, Mr. Chairman. 

Mr. ROGERS. Mr. Anthony, I understand from your statements that 
the Manufacturing Chemists Association and the industry- are for 
])rotecting the environment and restoration of the quality of air, of 
our atmosphere. 

Mr. ANTHONY. Yes. 
Mr. ROGERS. Yet throughout the statement T get the impression 

that you really don't want us to do much but more study the problem 
than anything else. 

Mr. ANTHONY. We did not mean to leave that Impression. We are 
only thinking we should do it in a rational and scientific way. 

Air. ROGERS. I do think we have enough knowledge to at least 
begin to do something about the smog problem. 

We don't have all the knowledge yet but I think we have something 
that we can begin to take action on. As I understand from your testi- 
mony you are willing for the Secretary to have the right to establish 
the criteria for the quality of air nationwide. 

Mr. ANTHONY.  Right. 
Mr. ROGERS. But you don't think he should have the right to 

control emissions mitionwide. Is that basically it? 
Mr. ANTHONY. We said as far as new installations are concerned 

we thought he should have that right in certain instances. For ex- 
am|)le, a large power i)lant located in the corner of one state, which 
has a high chinmey. The effluent from the stack could go over a con- 
siderable area, and we think it would be all right for him to have the 
authority to control such a source. 

But when it gets down to the control of individual small stacks, 
we think that their emission limits need to be then tied into the 
local conditions. 

Mr. ROGERS. I iliought you said on page 5 that the management 
of our remaining clean areas in accordance with a careful weighing of 
all the equities hardly conforms, and that you really would have— 
would leave this to the local areas to develop. 

Mr. ANTHONY. Our thought there was that when getting back to 
these clean areas we should be looking at all the factors that go into 
environment as Dr. Commoner suggested. There is the question of 
employment and a lot of economic factors to be considered. I am 
speaking not about health for, we agree whole heartedly you must 
protect people's health as you must protect their property. 

When you get into esthetics such as the little wis]) of a plume from 
a stack, we think local economic factors ought to be taken into 
consideration. 

Mr. ROGERS. Here is the thing I am concerned about. If it is bad 
for the environment and he is supposed to decide and I presume it 
is mainly a health function, I think this is generally the way they set 
their standards  

Mr. ANTHONY. Weil, the law sppcificnily points out tliat its pur- 
pose is to guard people's health and theii welfare. 

Mr. ROGERS. Yes. 
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Mr. ANTHONY. But as a matter of fact when you get out to the 
state level there has been a very strong insistence by NAPGA repre- 
sentatives on the control, for e.xaraple, of the plume from a stack for 
aesthetic purposes. 

Mr. ROGERS. The plumes have particulates in them? 
Mr. ANTHONY. And a very small quantity in relation to the other 

particulates that may be in the area from a dust storm or stunething 
like that. We agree you should control the particulates. 

Mr. ROGERS. Here is the thing. 
If we pursue that philosophy where we say we are not going to do 

anything in the clean ai"ea where we know it will contribute to the 
environment then we simply set the stage for allowing that area to 
be polluted up to the ])oint where we have to come in in a drastic 
w'ay later, whereas if we start with any clean air areas and try to keep 
them clean then we don't have to go back like we are thinking of 
doing now to build up sup|)ort to clean up the environment. 

Mr. ANTHONY. We agree with you that we should try to protect 
those areas as far as we can in keeping with the other factors. 

You can't put up a new factory and not have a certain amount 
of pollution. You are going to have roads coming in. Even the build- 
ing of roads will create a certain amount of air pollution. 

Mr. ROGERS. We want to do that—what can be done and reason- 
ably done. 

Mr. ANTHONY. We agree. 
Mr. ROGERS. I am glad you make that clear because I got from 

your testimony just the opposite, I don't think the Congress can wait 
simply because there may be a difference of some expert opinion. 

We have to take the preponderant expert opinion on some of these 
problems. If we did that we would never do anything because you 
can always find some who will disagree. 

You take the cigarette thing, we never would have acted on this 
problem. 

Mr. ANTHONY. The difference is that we are recommending that the 
experts that are selected be truly experts in the field involved, rather 
than having a biologist commenting about the power industry or 
medicine. We think the Secretary should be getting the advice of 
experts in the fields of their competence. 

Mr. ROGERS. Well, do you think the engineer knows more about 
health than the biologist? 

Mr. ANTHONY. The engineer would know more about what is tech- 
nically possible as far as installation is concerned on a power plant or 
some other plant. 

Mr. ROGERS. NOW for health? 
Mr. ANTHONY. NO, but his knowledge is necessary. 
Mr. ROGERS. I am saying of course for what is possible technically 

you have to get the experts but when we are talking about setting 
standards for the health of people, this is what I think we have to 
stress, the health angle. I realize we have to balance this, what is 
possible in our technology and our capacity to do. 

But I would hope that we would get a stronger position for moving 
from your organization than I got from your statement. 

Mr. ANTHONY. We did not mean to leave the impression we are not 
in favor of moving. We are very much in favor of moving but let us 
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do it in a rational way rather than taking the emotional approach 
and setting standards which are not at all possible to attain. 

For example, I understand in the State of California they set a 
particulate standard at 60 micrograms per cubic meter of air. There 
are areas along the coast of tlie Pacific, relatively untouched by man. 
that have an annual average of 40 micrograms per cubic meter. 

It is my understanding that 60 micrograms was set because New 
Jersey and Pennsylvania have 65, California is going to be a leader. 
Unfortunately no one in Pennsylvania or New Jersey at the present 
time knows the technology to meet that 65 micrograms standard. 

Mr. RoGEHs. Here is the tiling. If California had not set high stand- 
ards on automobile emissions—at the automobile industry I remem- 
ber saying we can never meet those, we can never do it, yet they are 
meeting them because of the technology. 

These are goals that we have to set sometime a little ahead of time 
but with our ingenuity we can often reach these. 

Mr. ANTHONY. We agree one hundred percent but what we are 
afraid of is that sometimes the goals and standards are confused In 
the State of Montana a government representative pointed out what 
the air quality goals should be but some of the local citizenry inter- 
preted this is as standards to be adopted at once. They are very, very 
strict. I approve ambitious goals. 

Mr. ROGERS. Now you want us to turn it over to local people and 
here you say they are too strict. 

Mr. ANTHONY. I did not understand you. 
Mr. RoGEKS. You say in Montana it is too strict by what they said. 
Mr. ANTHONY. No, as far as the local people are concerned they 

acceptetl the recommendation of the Federal Government on fluorides, 
one part per billion. 

Mr. ROGERS. Yes, but the regulation is presently under the local 
jurisdiction. 

Mr. ANTHONY. Yes, but they were influenced by the one individual 
from NAPCA who came out there and testified? 

Mr. ROGERS. Perhaps this goal can be reached? 
Mr. ANTHONY. It may eventually. 
Mr. RoGEEs. Evidently the local people thought it should so 

Federal standards could be set. 
Mr. ANTHONY. Yes, they could set the standards. It is a question 

of timing. I think this is the difference. You can set goals on particu- 
lates, and ultimately you may reach those we are speaking about in 
California, and New Jersey, even though it is impossible at present. 

When we are speaking about esthetics we must start considering 
costs. 

Mr. ROGERS. We are not necessarily talking about the esthetics as 
we are really about matters that affect the health. This is what we are 
trying to get at. 

Mr. ANTHONY. Yes. But in practice the standards that are being 
set relate to esthetics but they are being mistakenly justified on the 
basis of health. There seems to be a difference of opinion as to what 
constitutes health. 

Mr. ROGERS. There always is some difference of opinion about 
what you say is the other man's emotion. He may say this is emotional 
with you because you work for a certain company that wants to take 
this po.sition. 



477 

What is your company? 
Mr. ANTHONY. Stauffer Chemical Company. 
Mr. ROGERS. He may say you work for a chemical company there- 

fore your job is tied up and you take their position. It is emotional 
\v'ith you. 

Dr. Commoner, may I say I am not emotional at all. I have looked 
at the facts and we are going to run out of time if we don't 
do something. 

This is difficult to say which expert we must take. I think we have 
to make a reasoned judgment and take the preponderant opinion. 

Mr. ANTHONY. May I make this statement as far as health is 
concerned? 

There are certain people who believe in the World Health Organi- 
zation definition of health as anything that interferes with your sense 
of well being. If you go out and see a smoke stack with a wisp of smoke 
this interferes with your health. 

This is not the local physician's idea of health yet it is the definition 
that has been involved in some areas. 

Mr. ROGERS. I don't think it has been interpreted by the Federal 
Government. 

Mr. ANTHONY. In eCFect it has worked out that way in certain 
States where there has been a threat to withhold funds if certain 
standards were not enacted which dealt specifically with esthetic 
rather than health factors. 

Mr. ROGERS. They may be esthetic with you but to the people 
who are setting the standards the particulat«s from the plume is 
what they are concerned with as to health. 

This is always difficult to say. But we do appreciate your presence 
here today and giving us your views. The committee \vill consider 
your suggestions and particularly when we write up the bill. 

We do appreciate your presence. 
Thank you so much. 
Mr. ANTHONY. Thank you, Mr. Chairman. 
Mr. ROGERS. The committee will stand adjourned until 10 o'clock 

in the morning. 
(Whereupon, at 12:30 p.m. the subcommittee adjourned, to 

reconvene at 10 a.m. Wednesday, March 18, 1970.) 
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