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Foreword

The National Petroleum Council is an officially established industry
advisory body to the Secretary of the Interior and, as such, represents
virtually all segments of the U.S. oil and gas industries. At the request
of the Assistant Secretary of the Interior—Mineral Resources, the
Council undertook a comprehensive study of environmental conserva-
tion problems as they relate to or have an impact on the petroleum
industry. It was asked to assure that its study placed all pertinent facts
before the government officials who are charged with making policy
decisions involving pollution control regulations which may affect oil
and gas operations.

In order to respond to Interior’s request, the National Petroleum
Council established a special Committee on Environmental Conserva-
tion—The Oil and Gas Industries, under the chairmanship of W. W.
Keeler, Chairman of the Board, Phillips Petroleum Company, and the
cochairmanship of Hon. Gene P. Morrell, Deputy Assistant Secretary of
the Interior—Mineral Resources. The Committee was assisted by its
Coordinating Subcommittee, with Leo A. McReynolds, Director, Petro-
leum Products and Environmental Conservation, Phillips Petroleum
Company, as its chairman. The Subcommittee was cochaired by Dr.
Wilson M. Laird, former Director of the Office of Qil and Gas, suc-
ceeded by John Ricca, Deputy Director, U.S. Department of the Inte-
rior. A list of the Committee and Subcommittee memberships follows.

Because of the scope and complexity of the assignment, the study
is presented in two volumes. Volume | contains the general comments
and conclusions of the Council (reprinted in this volume) and a sum-
mary of the detailed data presented in this Volume II.

The NPC Committee on Environmental Conservation chose as a
closing date for the study the conclusion of the 2nd session of the 91st
Congress. Events of substantial import since that time are footnoted.
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Introduction

At certain points in time, society reaches
an expressed or implied consensus as to the
values it wishes to maximize or the goals it
hopes to achieve. Thus the United States
along with other nations today is properly
concerned with problems of improving the
environment in the years ahead. Environmen-
tal problems in the United States are by no
means common throughout the country, just
as these problems are not common among
all nations. The United States, however, be-
cause of its extensive land and water area,
and the great diversity of its economy, is
experiencing differing degrees of pollution
injury and environmental degradation.

Intensive industrialization has led to the
development of urban centers with large
population concentration, and thus resultant
localization of pollution and environmental
problems. Certainly pollution of the air has
become primarily an urban problem. Al-
though less localized, pollution of the water
is also associated with a high degree of in-
dustrialization, urbanization and agricultural
use.

Analysis of pollution problems can be
approached in varying ways. For example,
these problems are frequently divided into
problems of air, water and land pollution.
Another method is the analysis of the type of
activity that causes pollution—such as indus-
trial, agricultural, or general community activ-
ities. Most effectively, however, environmen-
tal conservation should be approached com-
prehensively by determining, on the most re-
alistic basis, the environmental standards
that need to be attained and maintained in
order to provide for a satisfactory quality of
life and work.

Thus environmental conservation in-
volves the understanding and participation
of aill—government at every level, industry,
academicians and scientists, and the public
in general.

Today in the United States, one finds
urban areas where pollution is seriously
impairing the quality of the environment. On
the other hand, there are rural areas where
pollution is of little if any concern and where
the natural environment shows minimum im-
pairment.

Most peoples throughout the world, in-
cluding Americans, have for some decades
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sought to improve the quality of life. And the
manifest expectations of peoples in both de-
veloping and developed countries evidence
no departure in that objective.

The United States through the operation
of its free-enterprise competitive system has
reached unprecedented standards of living.
Not only has this system improved our own
living standards, but it has also made great
contributions to economic development
throughout the Free World. The United States
through both its private and public sectors
continues to assist the Free World’s de-
veloping nations to enhance economic de-
velopment and standards of life.

Thus during the decades of the 1950’s
and 1960’s, policy and effort have been
largely directed to securing economic gains
and it is only lately that acute concern has
come to be directed increasingly to pollution
control and environmental conservation. In-
deed, only in recent years have information
about and evidence of potentially serious
pollution come to the attention of both the
general public and the policy makers.

Today, society, including industries and
governments, has a greater awareness that
actions which are taken to raise living stan-
dards must be carried out, not only to meet
adequately the needs of a rapidly expanding
population, but also to maintain adequately
the quality of the environment.

During the last 25 years, oil and gas
have become the dominant fuels for the
tremendous expansion of the U.S. economy.
Oil and gas resources supply three-fourths of
all U.S. energy requirements, with these
resources continuing to supply the majority
share of the energy market well into the dec-
ade of the 1980's. Industrial growth, upon
which economic expansion is based, is di-
rectly dependent upon energy. With the
world committed to economic growth there is
thus an accompanying implicit commitment
to increasing energy consumption. Also,
economic growth is essential to provide the
resources for societal objectives, including
environmental conservation.

Principal sources of pollution are man
and his activities, although nature also con-
tributes. Comprehensive analysis of pollution
and its causes would indicate that the oper-
ations of the U.S. oil and gas industries per
se are responsible, relatively speaking, for a
small proportion of the total, but the pollution
generated by the use of petroleum products
by both the public and private sectors of
society is also important and the petroleum
industry shares with society the responsibility
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to contribute to environmental improvements
in these areas.

The U.S. petroleum industry has been
concerned and will continue to be concerned
with environmental conservation. For the fu-
ture, its efforts are being strengthened to as-
sure that its operations and products meet
the requirements of our society both for ener-
gy and for environmental conservation. Of
course, there will be costs associated with
greater emphasis upon conservation of our
environment both in the petroleum industry
and in other sectors of our society. Since in
the last analysis the complex American soci-
ety is itself the collective source of man’s

VT

pollution, these costs must be shared by all
of us who will share in the benefits of an
improved environment,

The National Petroleum Council has
identified and addressed itself in this report
to the environmental issues which it believes
to be of concern to the oil and gas industries
as well as to the nation. For presentation of
key conclusions and recommendations, the
issues have been grouped into the catego-
ries of general law and regulatory policy, the
economics of environmental conservation,
and specific environmental concerns for air,
water and fand poliution.

Extract from Volume I



Comments and Conclusions

Law and
Regulatory Policy

1. The role of government should be to as-
certain the effects of pollutants, prescribe
workable standards of air, water and land
quality to be maintained and, in general, to
leave to private initiative the means whereby
the standards will be achieved.

To attempt to specify the particular
method by which these standards are to be
achieved would materially lessen the likeli-
hood that the optimum solutions for society
would be reached. By specifying the quality
standards to be achieved, government will
encourage individual innovation, with “mar-
ketplace regulation,” and thus tend to obtain
the optimum environmental quality control for
each dollar of investment or other expendi-
ture, yet avoiding governmenta! discrimi-
nations among competing enterprises. Such
an approach will maintain the benefits of an
innovative and diverse free-enterprise ap-
proach.

As a case in point, the most significant
changes during the past 25 years in gasoline
quality—improvements in antiknock quality,
improvement in control of volatility and de-
crease in sulfur content—have been the free,
competitive response to meet the require-
ments of the increasingly efficient, high-
compression engines developed for automo-
biles. In this regard, modification of gasoline,
standing alone, is generally an ineffective
way to reduce automobile emissions. Gaso-
lines, however, have been modified so as to
help maintain proper operation of emissions
control devices and aid in reducing and min-
imizing emissions.

In the field of water pollution control,
also, the degree to which law or regulation is
truly effective depends on the extent to which
the prescribed standards are workable. For
example, a definition of harmful quantities or
qualities of oil discharge must necessarily be
carefully drawn to permit timely yet practica-
ble control.

2. Where a cooperative approach to the so-
lution of an environmental problem would
serve the public interest, the Executive
Branch should clarify the extent of cooper-
ation that is consistent with the intent of
present antitrust laws and, if necessary, seek
enactment of such further legislation as
would be advisable to authorize the most ef-
fective means of dealing with such problems.
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Our antitrust laws play a strong role in
maintaining competition and diversity of
effort that is most likely to produce the
lowest cost solutions to meeting environmen-
tal standards. They properly prohibit con-
spiracy or collusive action by competitors in
matters affecting commerce and public
economic interests. However, to achieve the
goal of improving the environment, in a few
situations it may be that the best interests of
society would be served if competitors or
complementary industries were permitted to
exchange information on a voluntary basis or
jointly take actions regarding the modifica-
tion of products or procedures in the public
interest. For example, where environmental
hazards exist, such cooperation may be the
most feasible method to shorten the time for
correction.

3. The United States should not pursue a
policy of precluding or delaying exploration
and development of the potential petroleum
resources of its submerged continental
margins.

Environmental quality control of the
offshore petroleum provinces of the U.S,,
which are the prerogatives of the federal and
concerned state governments, should be ex-
ercised effectively yet in such a way as to
promote the exploration and development of
these domestic reserves which are increas-
ingly vital to the energy needs of the nation.

Several key points in this regard are:

e Fxploration and data-collection activi-
ties, which must precede drilling on the
continental shelf, present no pollution
hazard and should be continued without
interruption in order to determine poten-
tial areas for drilling and production.
Adequate lead time and continuity of
effort are essential to ensure efficiency
and effectiveness in exploration for dis-
covery of new reserves of oil and natural
gas so that they will be available to the
national economy and security when re-
quired.

e |t is a fundamental responsibility of gov-
ernment, after consultation with the pe-
troleum industry, to update periodical-
ly the existing regulations for offshore
drilling and production.

Rules and regulations under which the
industry operates on the Outer Continen-
tal Shelf received considerable revision
in 1969, with industry being given the
opportunity to work closely, where ap-
propriate, with the federal agencies in
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formulating these revisions. It is neces-
sary that regulations keep pace with
continually improving technology and
procedures.

® Undersea well completion technology
is still in the early stage of development
and techniques are not yet capable of
being widely implemented. It would not
presently be feasible and may never be
desirable to require subsea completions
as a matter of general policy.

4. Conflicting jurisdiction and authority
among and within governments with respect
to offshore pollution hamper effective control
and enforcement and should be effectively
resolved.

Present laws divide jurisdiction and au-
thority with respect to offshore spills between
three federal agencies. States of the Union
as well as other nations are also involved in
this matter.

Economics of
Env1ronme_nta|
Conservation

6. The determination of environmental qual-
ity standards should, among other things,
take into account the cost-benefit factor to
society and the impact of that factor upon our
economy.

Relevant inquiries in this connection
are: How clean? At what cost? With what
benefit? How are these costs to be shared?
Costs and benefits to society of environmen-
tal quality control must be analyzed in the
total context of losses and gains.

There are three basic costs involved in
environmental conservation: (1) the cost of
pollution reduction or elimination to prevent
damage, (2) the cost of restoring environ-
mental quality where damage has occurred,
and (3) the societal cost associated with
damage caused by pollution. The costs of
restoring or preserving the quality of the en-
vironment in which we live, whether incurred
by industry or government, are an expense of
society and necessarily will be assumed by
society in the form of increased taxes, de-
creased tax revenue through the extension of
tax incentives, increased prices for goods
and services, or in a combination of these.
Abatement or restoration costs must be bal-
anced against societal costs of damages
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from poliution so that the proper relationship
between costs and benefits will be achieved.

The cost-benefit factor applies directly
to many operations of the petroleum indus-
try. Recognizing that its involvement in pollu-
tion control includes not only functional oper-
ations but also use of petroleum products,
the petroleum industry has directed many
millions of dollars toward control facilities
and basic product research. These expendi-
tures have increased from $271.4 million in
1966 to an estimated $559.5 million in 1970.

® Severe, impractical or unnecessarily
costly regulation of exploration, produc-
tion and transportation reduces the
incentives for proving and developing
needed reserves of oil and gas and also
increases the cost of petroleum products.

® Pollution control efforts will continue to
have a major effect on capital spending
and operating costs in refining oper-
ations of the industry.
It is difficult to determine cost alterna-
tives in dealing with refinery waste prob-
lems, particularly because some facili-
ties provide dual benefits in processing
and pollution control. However, the ratio
of capital costs for a high degree of
treatment of waste waters to that of a
low degree of treatment has been esti-
mated to be almost 6 to 1. Furthermore,
installing air pollution control equipment
on existing refinery units is likely to cost
from half again to double the amount
for comparable equipment in new
construction.

e® Other factors being equal, the benefits
of economies of scale are just as appli-
cable to petroleum operations as they
are to other areas of the economy and
ultimately result in cost savings to the
consumer.
For example, large pipelines, huge ma-
rine tankers, and jumbo tank trucks and
rail tank cars are now needed to trans-
port crude oil, gas and other petroleum
products used in the United States in
order to meet the great demands. Indic-
ative of the savings through increased
size is an estimate that the transporta-
tion cost per barrel for a tanker run from
the Gulf Coast to the New York City area
is reduced by a factor of almost 3 for an
increase in deadweight tonnage from 16,-
000 to 100,000.

® Cost-effectiveness is the overriding con-
sideration in reducing hydrocarbon emis-
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sions to atmosphere from storage and
transportation of oil and gas.

Technology is available for almost any
degree of control of such emissions. It
is technologically possible but cost-
effectively impracticable in some loca-
tions to eliminate entirely filling losses at
service stations. Submerged fill pipes
are a practical and economical means
of reducing vapor losses from under-
ground tanks.

6. Where environmental quality does not
meet prescribed standards, the constantly
moving limits of technology and economics
should be taken into account in setting real-
istic and stable timetables for achievement
of the desired quality.

Individual petroleum companies carry on
intensive research programs to improve prod-
ucts and operations. The research effort
alone of the petroleum companies relating to
environmental conservation in 1970 is esti-
mated to be almost one-third higher than the
1969 expenditures. This research effort has
resulted in improved products causing less
air and water pollution and improved oper-
ations minimizing all pollution.

There is an inevitable period of time in-
volved in planning, financing and implement-
ing measures, and in a number of instances
for developing the necessary technology, to
comply with prescribed environmental stan-
dards. Thus it is essential that, after stan-
dards are determined and the time period
fixed for compliance, industry be able to rely
upon the resulting schedule and not be sub-
jected to continual and exceedingly costly
schedule revisions.

In some instances technological ad-
vances may reach such a stage of develop-
ment that they appear available for applica-
tion in the very near future. If there is strong
reason for confidence that such imminent
technological advances will help to achieve
pollution control objectives, then such tech-
nology should be awaited, provided this is in
the general public interest.

These principles are applicable to
several important areas of concern to the oil
and gas industries today:

® The effectiveness of control of oil dis-
charges from offshore drilling and pro-
duction operations can be continuously
improved by the development of reason-
able standards, together with time
schedules in which to implement them,
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established by government with the ad-
vice of industry.

Oil discharges from offshore drilling and
production operations have been a
'source of pollution. This can be con-
trolled by proper procedures, equip-
ment and treatment facilities, and efforts
are continuing to ensure that this is done.

e As the efforts of industry and govern-
ment continue for effective offshore
practices and regulations based on im-
proved technology, every effort should
be made by government to avoid the
“stop-and-go” scheduling and cancella-
tion of federal acreage sales.

e Technology and economics may lead to
solution of the problem of sulfur dioxide
emissions from petroleum fuels by the
use of gas and low-sulfur fuels in small
installations and residual fuels in large
installations equipped with sulfur-control
processes, such as stack-gas desulfuri-
zation when it becomes feasible.

Fuel desulfurization and lowered unit
consumption in larger efficient installa-
tions are methods for reducing sulfur di-
oxide (SO.) emissions with present tech-
nology; stack-gas desulfurization is not
yet commercially feasible.

The technology has not been developed
for the removal of organic-type sulfur
contained in coal. Low-sulfur coals, low-
sulfur fuel oil and natural gas will have
to be used to supply low-sulfur fuel de-
mands until desulfurization of high-sulfur
coals or removal of sulfur from stack
gases becomes practicable. Currently,
supplies of low-sulfur coals are limited
to certain geographical areas and, as a
result, fuel oil and natural gas will be
used in a majority of new low-sulfur fuel
markets.

7. The inevitable costs associated with en-
vironmental conservation and pollution con-
trol must be borne by society. An approach is
needed which will achieve environmental ob-
jectives at the lowest net cost to society and
in a fashion which will maximize current ben-
efits so that the costs incurred may be met on
as current a basis as practicable.

Costs of environmental conservation and
pollution control could be met by utilization
of one or a combination of methods, such as
classifying environmental expenses as a nor-
mal cost of doing business, tax incentives,
and/or government subsidies. Meeting envi-
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ronmental quality standards through market
competition will provide the optimum quality
for money expended.

A general tax credit for investment has
been successfully used in the past as an
efficient means for stimulating economic ac-
tivity by encouraging the required invest-
ments. Such a tax incentive could be used to
attain other objectives if there is a well-
defined and practicable program at all gov-
ernment levels.

8. Imposition of economic penalties is not
an effective means of attaining optimum envi-
ronmental conservation.

As a general matter, genuine societal
problems affecting the public welfare should
be approached directly by the public and its
government and not through indirect avenues
such as governmentally-imposed economic
penalties. As a practical matter, such
economic penalties provide the option of
meeting the imposed penalty and thus con-
tinuing the undesirable conduct without
abating poliution. This approach also suffers
from the virtual impossibility of selecting an
equitable method of assessing charges for
the vast number of potential poliutants.

This objection would be applicable to
the imposition of charges on fuels as a
means of controlling emissions into the atmo-
sphere. In fact, this type of charge on fue!
composition suffers from the further compli-
cation of selecting for assessment a particu-
lar aspect of the technical interrelationship
between fuels on the one hand and, on the
other, the vehicles or stationary plant for
which they are designed. Such a charge
would unnecessarily inject the government
into the free-market competitive process,
thus limiting the initiative of individual manu-
facturers to develop more effective means of
emissions control. Proposals to apply charges
to the sulfur content of heating fuels or to
lead additives to gasoline might well, in prac-
tice, contribute nothing to environmental con-
servation and could even forestall progress
now under way.

9. If required, regulations for the reduction
of lead in gasoline should be planned realis-
tically to provide for such reductions as are
necessary to reach practical emission goals
at a minimum overall cost to the public.

Regulations prescribing lead contents of
gasoline are inappropriate and unnecessary.
Low-lead and unleaded gasolines are now
generally available and further restrictions on
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the use of lead will result in significant tech-
nical and economic effects on the production
of gasoline. The use of lead alkyl additives in
gasoline is by far the most economical meth-
od known to increase the octane quality of
gasoline.

Specific
Environmental
Concerns

AIR

10. The most serious air pollution problem
for the petroleum industry results from the
use and, in some cases, the inefficient use of
petroleum products to produce energy for
our expanding standard of living and in-
creasing population.

The emissions of main concern from mo-
bile sources are hydrocarbons, carbon mo-
noxide (CO), nitrogen oxides (NOyx) and
particulate matter.

Reduction in local air quality can result
from the use of petroleum products as well
as any other fuel in fixed installations, such
as fuel for power generation, manufacturing
processes—including petroleum refineries,
commercial and domestic heating, as well as
from use of miscellaneous products such as
solvents. Sulfur dioxide (SO.) is primarily a
result of the production of energy in various
stationary sources. Small stationary energy-
producing units also can produce significant
quantities of unburned hydrocarbons and CO
as a result of inefficient combustion and
poorly maintained equipment.

11.  Emissions from vehicles are a signifi-
cant factor in air pollution in the United
States.

The automobile has become a way of
fife in the United States. Almost half of the
automobile travel is required for the purpose
of earning a living.

The development and application of
technology to reduce emissions from the in-
ternal combustion engine have been signifi-
cant, and new technology will provide the
essentially emission-free vehicle to conform
with government goals. Hydrocarbon and
carbon monoxide emissions from vehicles
are ftrending down after having reached
peaks in the 1965-68 period. Nitrogen oxides
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emissions will start down in 1973 and auto-
motive particulates emissions will start down
in 1976. The reciprocating engine with ad-
vanced emissions control systems will be the
principal power unit for automobiles for the
foreseeable future.

Natural gas and LP-gas (LPG) can be
consumed in energy production with very low
quantities of harmful emissions other than
NOx, but already-serious supply limitations
and, in some instances, safety considerations
will limit use of these fuels for vehicles.

12. Use of petroleum products is the source
of only about one-fifth of the sulfur dioxide in
the United States.

The petroleum industry has made sub-
stantial progress in lowering the sulfur con-
tent of its products. Since World War Il, the
already low sulfur content of the lighter liquid
petroleum fuels—gasoline, diesel fuels and
home heating oils—has been further reduced
by more than 50 percent. Furthermore, prog-
ress is being made in reducing the sulfur
content of residual fuel oils, although desul-
furization of residual fuels significantly in-
creases refining costs.

Stack-gas desulfurization is not expect-
ed to be a significant factor in reducing SO.
from large electric power generating plants
before late in this decade. These processes
hold promise of enabling large fuel con-
sumers to use high-sulfur fuels.

13. The amount of nitrogen oxides, carbon
monoxide and hydrocarbons emitted from
stationary sources is more dependent on fur-
nace design and operating practices than on
the fuel used.

All are amenable to control. New station-
ary installations are designed to produce low
emissions. Old installations can be modified
to reduce emissions.

Hydrocarbon emissions from petroleum-
based solvents can be adequately controlled
by incineration, adsorption or absorption if
the process will allow adequate collection.
However, some sources of hydrocarbon
emissions, such as evaporation from newly
applied paint-or other architectural coatings,
cannot be eliminated if a petroleum solvent
is present.

14. Refinery air pollution control techniques
have been developed which should permit
refineries to operate in any community with-
out constituting an area-wide environmental
problem.

Progress has been made but continued
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efforts are required to achieve complete aes-
thetic and psychological acceptance by res-
idential areas immediately adjacent to refin-
eries. The major potential refinery emissions
that may contribute to air pollution are sulfur
compounds, nitrogen oxides, hydrocarbons,
carbon monoxide and particulates including
smoke. The methods and processes avail-
able for preventing the release of these sub-
stances in objectionable quantities are often
very complex and expensive but reasonable
air quality requirements can be, and general-
ly are, met. Odors associated with even very
minor amounts of certain compounds are
perhaps the most perplexing problems.

15. Storage, transportation and marketing
operations are essentially a closed system
from source to customer; potential for air pol-
lution exists at points of transter and in ab-
normal occurrences.

16. Light and noise, although not normally
categorized as forms of air pollution, are
being controlled to an increasing extent at
refineries.

During normal refinery operations the
amount of gas burned in flares is, for conser-
vation reasons, very small. However, at cer-
tain times, sudden increases have been the
cause of complaints. It is therefore consid-
ered good policy to situate flares as well
away as practicable from residential areas or
other locations where they are exposed to
the public, or to enclose the flares to reduce
light emissions. Noise from refinery oper-
ations usually can be reduced by design
changes in process equipment. Recognizing
that both the public and governmental au-
thorities have been increasingly concerned in
recent years over intensified levels of noise
from sources such as aircraft, highway
traffic and industry, the petroleum industry
will continue to be actively engaged in pro-
grams to reduce noise levels from refinery
operations.

17. Petroleum industry research, on both a
cooperative and an individual company basis,
has led to an understanding of atmospheric
chemistry and contributed to the development
of technology for controlling emissions from
both mobile and stationary sources.

The cooperative aspects of this research
effort have been carried out in a variety of
ways:

® The American Petroleum Institute has
actively supported research on air pollu-
tion since 1953. This current broad re-
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search effort represents an expenditure
of about $3.5 million a year in direct
support of outside research efforts in
addition to individual company expendi-
tures and involves projects in both air
and water conservation.

® The petroleum and automobile indus-
tries have worked cooperatively with the
Federal Government through the Coordi-
nating Research Council {CRC) and its
Air Pollution Research Advisory Commit-
tee (APRAC) in developing technical in-
formation on the nature and effects of
vehicle air pollution. The results of this
research not only will aid industry to de-
velop better controls for exhaust emis-
sions but can also be an aid to the gov-
ernment in establishing realistic and
practical air quality standards and emis-
sions control requirements that are based
on reliable technical information. The
CRC program represents a research
effort of $12 million over the past three
years.

® Inter-industry sponsored research groups
have contributed significant research re-
sults from extensive studies on the de-
velopment of vehicle hardware and fuels
required to meet the vehicle emissions
goals and regulations. Much of the hard-
ware now used on vehicles for emissions
control was developed in these inter-
industry (petroleum and automobile) re-
search studies.

Within the framework of the antitrust
laws, cooperative research by the petroleum
industry will continue in the future with
related industries and government. Major
specific needs for such further research in-
clude:

® Health effects of emissions into the at-
mosphere

® Fuel-vehicle system to produce a “pol-
lution-free car”

o Desulfurization of
gases

fuels and stack

18. Based on scientific studies, on a global
aggregate basis air pollution is not a serious
problem, although in many urban industrial-
ized areas it has reached serious pro-
portions. Studies involving international co-
operation are needed to define any global
effects of air pollution, particularly from man-
made sources.

While man’s contribution produces local-
ized problems of varying degrees, depending
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on population density and natural ventilation,
there is a question as to the effect of man's
poliution on a global basis in view of nature’s
contribution and absorptive capability.

WATER AND LAND

19. Oil spills that occur during drilling and
production operations offshore have resulted
from uncontrollable natural causes or from
accidents occasioned by equipment failure
or human error. The potential hazard of such
spills can be minimized but cannot be entire-
ly eliminated.

The potential for pollution from such op-
erations has been substantially reduced by
sound practices, regulations and supervi-
sion.

An examination of the industry record
offshore reveals that, despite the recent ma-
jor oil spills during drilling and production
processes, the petroleum industry has been
highly successful in keeping serious pollution
incidents at a low level during its history of
operations in the offshore areas.

Safety and pollution control on offshore
platiorms are interdependent. Reasonable
supervision of drilling operations, including
ensuring the continual use of trained person-
nel and compliance with offshore drilling
regulations, is imperative for safe operating
practices and pollution control.

No oil spills of relative consequence have
been associated with offshore pipelines. The
potential hazard for accidental spillage from
pipeline transportation of hydrocarbons off-
shore is somewhat greater than on land, but
pipelines are the safest known method of
transportation.

The'greatest potential for water pollution
from storage operations exists in offshore op-
erations; pipeline transportation to shore re-
duces required storage volumes and there-
fore potential for large spills, but is not al-
ways economically feasible. Precautions are
taken at terminals and bulk storage facilities
to prevent oil pollution from surface runoff.

20. Although significant progress has been
achieved by industry, even more advanced
and more widely used standards, practices
and facilities are needed for the prevention
and control of oil spills from petroleum ma-
rine transportation and transfer operations—
whether upon the high seas or upon U.S.
coastal and inland waters.

The petroleum industry has taken posi-
tive steps for many years to improve technol-
ogy and operational practices and to adopt
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the necessary standards so as to avoid oil
spills from water transportation operations,
but recognizes that oil on the ocean and
coastal waters remains a major problem—
one that is international in scope and re-
quires the active participation of the petrole-
um industry for solution. At the same time,
the problem encompasses all classes of
ships, many of which are outside the petrole-
um industry’s control, e.g., dry cargo vessels,
government ships.

® Where adequate facilities for disposal
of oily wastes are not available, they
must be provided at terminals, shipyards
and marine facilities.

Aithough oil tankers are potentially a
source of major oil poliution, there is no
immunity from the threat of oil pollution
from other types of vessels. The United
States is subject to pollution to some
extent from each of more than 5 million
craft, including those on inland or inter-
coastal waters and those which call at
U.S. ports in the process of carrying in-
ternational commerce or for other pur-
poses.

Methods to ensure proper handling of
all oily wastes should be established for
all ships, regardless of ownership or
registry. Without adherence to such
methods and the availability of adequate
disposal facilities, improper disposal
will continue to cause pollution.

® The prevention of major oil spills from
mishap in tanker transportation of oil re-
quires the continuing attention and co-
operation of industry and government.

In the immediate areas affected, major
oil spills from accidents with tanker
transportation of oil are a serious pollu-
tion source for which the petroleum in-
dustry is developing solutions. Analysis
of such mishaps during the period from
1956 to 1969 has provided relevant facts
upon which to base actions to control
this problem. For example, the most
likely spill involved a tanker carrying
crude or residual fuel oils and occurred
within 25 miles of a port suitable for
staging control action.

Governments, as well as private indus-
try, have a vital role in prevention of
mishaps. Improved transportation sup-
port services, such as weather fore-
casting and navigational aids, and im-
proved ship lanes would assist to min-
imize such accidents.
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Education and training requirements for
ships’ crews should be improved and
geared to the size and design of the
vessel. Increasingly coordinated efforts
are needed between federal agencies
and the shipping industry concerning
marine operations and regulations.
Efforts must continue through interna-
tional organizations to improve interna-
tional standards of vessel design and
operation to prevent pollution.

21. Specific well-staffed and well-equipped
oil spill control centers are needed and
should be established in strategic areas of
high pollution potential.

Methods of meeting this need are under
study by the petroleum industry and substan-
tial progress is being made in some geo-
graphical areas.

22. Technology is not presently available to
contain major oil spills under conditions of
strong currents or heavy seas. Where condi-
tions permit, containment and mechanical
recovery of spilled oil often provide the most
effective method of oil spill control.

Little effective containment or recovery
of spilled oil is possible today at sea where
wave heights exceed 3 feet or surface cur-
rents exceed 1 knot.

However, at present, dispersing, sinking
and burning offer possibilities for controlling
major oil spills where their use is not pre-
vented by other considerations.

Much research is needed on contain-
ment and recovery methods at sea and a
considerable effort is under way. Current re-
search efforts must be continued and addi-
tional funds allocated for oil spill control re-
search efforts. This is an appropriate area for
joint industry-government effort.

In addition to research efforts on con-
tainment and recovery of oil at sea, some
other specific areas for research to improve
control are:

® Methods of off-loading tankers at sea in
an emergency situation.

® Methods of identifying oils, both in pro-
ducing areas and in transportation, for
proper identification of pollution sources.

® Definition and classification of oil-spill
treating agents for both offshore and on-
shore, to provide guidance and safe-
guards in their use.

® Advanced techniques for rapid and
efficient beach and shoreline cleanup,
restoration of these areas, and methods
of disposal of cleaned-up oil.
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¢ Development of improved material spec-
ifications, testing procedures and instru-
mentation.

® The fate and behavior of oil on water
and its true effect on the marine environ-
ment.

23. The preponderance of evidence does
not support the thesis that permanent dam-
age has been done to marine life and the
environment by oil spills.

Oil spills are unsightly to the area where
they occur and regrettably cause some mor-
tality of certain marine invertebrates and
birds. These disruptions of the ecology ap-
pear to be temporary, however, and the envi-
ronments are restored in time. Further
studies are being carried out in this impor-
tant area.

24. The petroleum industry recognizes that
refinery operations are a potential source of
pollution and has taken positive steps for
many years to reduce such pollution.

A petroleum refinery consists of a com-
plex series of processes designed and oper-
ated to maximize the product yield from the
crude oil utilized while minimizing the es-
cape of hydrocarbons and other petroleum
components.

Control is exercised over both water and
airborne effluents, and precautions are taken
to dispose of solid wastes in a manner ac-
ceptable to regulatory agencies. Neverthe-
less, more advanced and sophisticated envi-
ronmental control equipment must be de-
veloped and placed in operation to keep
ahead of societal demands.

The industry has, through its trade asso-
ciation, the American Petroleum [nstitute,
made a comprehensive assessment of refin-
ery effluent characteristics and waste-water
quality control practices. Results of this sur-
vey are available to concerned government
agencies for planning purposes.

Major aspects of the control problem
are:

® The nation’s 281 refineries all have
waste-water treating systems designed
to handle various types of liquid and sol-
id wastes.

Broadly speaking, most systems include
in-plant control equipment, sewer sys-
tems and ancillary equipment for the
collection and segregation of wastes,
and gravity-type separators for the re-
moval of oil and suspended solids. Many
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systems also include additional units for
oi! removal and/or some form of biolog-
ical treatment. Facilities for the dispos-
al of solid wastes and treatment of
recovered oil are also important system
features generally employed. Particular
attention is usually given to reducing the
oil content, suspended solids, oxygen
demand, ammonia and phenolics con-
tent, and the taste and odor of refinery
effluents.

® Refineries require relatively large
amounts of water for cooling, process-
ing, steam generation, sanitation, and
potable use, but much of it is furnished
by recycling.

The freshwater intake of the refining in-
dustry has been reported to be only
about 0.7 percent of total U.S. with-
drawals and its consumption is only
about 0.25 percent of total U.S. con-
sumptive use. Ninety-seven percent of
the total water requirement is for cool-
ing. As water reuse, particularly for
cooling purposes, continues to expand,
raw water requirements per barrel of
crude will, on the average, continue to
decrease.

® Advanced waste-water treatment pro-
cesses are being developed and placed
in operation at some refineries.

Various of these methods will be used
more extensively as the degree of treat-
ment needed to maintain proper quality
of the receiving body of water increases.
Chemical and physical monitoring of
both refinery effluents and receiving
water is commonly practiced.

25. Considering the volume of materials
handled, land pipeline transportation of hy-
drocarbons is a minimal source of pollution.

It has been estimated that only six thou-
sandths of one percent of liquids moved by
pipeline per year was spilled, with the
causes of most unrelated to daily oil industry
operations.

26. Improper disposal of used lubricating
oils and other wastes from marketing oper-
ations is a potential source of pollution, al-
though not a major one at present because
of industry efforts to assure proper disposal
procedures.

As long as good housekeeping practices
are followed, marketing operations pose little

. potential for pollution of land and water.
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Summary
Conclusion

It is the conclusion of the National Petro-
leum Council, an industry advisory body to
the Secretary of the Interior representing vir-
tually the entire American oil and gas indus-
tries, that these industries are conscious of
their significant responsibilities for environ-
mental conservation and are sincerely dedi-
cated to a continuing and effective approach
to the solutions to those environmental prob-
lems which lie within their purview.

The oil and gas industries are well
aware of the environmental problems result-
ing from the conduct of their various oper-
ations of production, refining, storage, trans-
portation and marketing of products, and
also outside these industries, from the use of
their products. Real progress has been made
in defining these problems and developing
solutions to them, but, nevertheless, prob-
lems remain. Continuing progress will be re-
quired to improve standards and to develop
more advanced technology and better oper-
ating practices and equipment to achieve im-
proved environmental quality.

The oil and gas industries face a re-
quirement to provide to the society of which
they are a part vital energy in a manner con-
sistent with environmental conservation, rec-
ognizing that the costs involved are those of
society. We are confident that these indus-
tries will continue to do their part, including
full cooperation with government and with
the general public which they serve, so that
the requisite environmental standards can be
developed and met, consistent with providing
the nation with its necessary energy.
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Chapter One

THE REQUIREMENTS FOR ENVIRONMENTAL CONSERVATION

Environmental conservation deserves the concentrated attention of all segments
of society. A sharpened focus on problems of environmental quality by govern-
ment, industry, the scientific community and the public indicates a growing
realization that material well-being and a high standard of living based on
continuous economic expansion cannot continue to be the overriding goal of so-
ciety if severe environmental abuse is the result.

It is necessary to achieve a balance between the human need and desire for the
products of science and technology provided by an industrialized society and
the need for a wholesome environment. Society must continue to use the re-
sources of the environment--there is no alternative. Responsible decisions
will help to resolve conflicting interests and achieve the necessary balance.

To some extent, our environment can be permitted to absorb the wastes of civi-
lization and nature without harm. Such absorption reduces the cost to society
of disposing of wastes in other ways. However, if the waste load imposed on
the environment is so great as to endanger the ecology or human health, or if
it unreasonably interferes with other beneficial uses society wishes to make of
its air, water or land, then further pollution control becomes essential. En-
vironmental control also becomes desirable when the penalties to society from
pollution are greater than the cost of correction. The problem lies in measur-
ing values.

All members of the petroleum industry are becoming aware that economic solutions
to problems are no longer meeting the standards set by society. While continu-
ing to fulfill their primary mission of supplying energy to the Nation, the oil
and gas industries have made a substantial increase in their commitment to en-
vironmental conservation.

This chapter examines research and data regarding source, effects and fate of
pollutants as they relate to the oil and gas industries. It also reviews the
requirements for and supply of energy, and the costs of environmental quality
which must be considered in arriving at balanced and realistic programs for the
attainment of environmental objectives. More detailed analyses of these fac-
tors pertaining to industry operations and to use of their products are in-
cluded in subsequent chapters.,

Section 1.
POLLUTION--NATURAL AND MAN-MADE

Both nature and man contaminate the environment. For example, nature's addi-
tions may result from volcanic action, forest fires, nitrogen fixation by
lightning, dust storms and simple organic decay which may cause large additions
of solids or gases to the atmosphere. Man's contributions to air pollution may
be aerosols such as smoke, cement dust, cracking-catalyst fines or lead from
automobile exhaust. They may also take the form of gaseous compounds of sul-
fur and nitrogen, carbon monoxide or hydrocarbons from fossil-fuel use.

Nature contributes to the contamination of water and land through such widely
diverse forms as debris and suspended particulates swept into streams by
storms, crude oil seepages from its natural entrapment below the surface, and
vast amounts of animal wastes. In addition, man litters the landscape with
discarded trash, pours inadequately treated human wastes into receiving waters
and releases industrial materials and products in undesirable quantities--
whether by accident, inadequate attention to controls, or as the result of
carelessness,



Since man and nature continually add contaminants to the global system, there
is a need to define acceptable standards of air, water and land quality to meet
public concern and provide realistic and achievable base points for industry
and community action. The members of the petroleum industry have gone on rec-
ord as actively supporting efforts to conserve and wherever needed to improve
the quality of the Nation's environment.

Subjectively it can be said that pollution exists as long as any appreciable
segment of society is dissatisfied with some part of the environment. For ex-
ample, it would be agreed that pollution exists when the health of the public
is endangered; when there are gross malodors or obvious soiling; or when a user
of air, water or land detracts materially from the usefulness of the environ-
ment by changing its physical and chemical characteristics.

Perhaps the greatest motivating force behind the public's concern for present
environmental quality is an awareness that past trends seem to indicate that
the future will be much worse. The public is rightfully concerned about the
multitude of predictions that are being made today concerning the inability of
the earth to sustain life in the future. Although these predictions are with-
out a sound basis, their very existence causes a feeling of uncertainty about
the future. On the other hand, the technological advances that have been made
in the very recent past and the progress that is being made in the control of
air and water quality point to improvement rather than further degradation.

Other significant factors of public concern are the general projections indi-
cating increasing population and the growing concentration of population in
urban areas. Although short-term trends indicate a slowing of the population
growth, pollution concerns in areas of heavy urban concentration represent a
problem that will not be solved overnight.

This report is concerned with major pollutants that may occur as the result of
operations of the o0il and gas industries--exploration, drilling, production,
transportation, refining and marketing--and of the use of their products in mo-
bile or stationary sources as indicated in Table 1.

Some of these pollutants are most likely to be found in high concentration and
are more likely to cause significant harm in areas of high urban population.
Most of them also occur in nature as products of oxidation and natural liquids.
Others are localized industrial wastes which may be found either in urban or
non-urban areas, depending on the location of the industrial operation. Thus
the type of source, its location and the mechanisms of nature are all important
factors in judging the need and manner of control.

A. The Urban Environment

In order to consider the environmental problem, it is necessary not only to
identify the principal pollutants but also to consider their relative impor-
tance in the ecosystem. Pollution by man in urban areas may vary due to fac-
tors such as climate, geography, industrial development, utilization of fuels
for transportation and energy, and refuse disposal procedures. Nevertheless
it remains a significant problem,

In the United States over half of the people occupy less than 1 percent of the
land. The urban problem is further compounded by the ever-growing amount of
waste produced by both individuals and corporate citizens. Some types of waste
production (for example, solid wastes) are increasing at a faster rate than the
population as a whole.

The deterioration of the urban environment is not confined to the United States
alone. Major cities around the world suffer from many pollution problems
caused by the tremendous concentratidns of human life and activity in such
areas. Although urban pollution is a worldwide problem, it must be considered
in terms of its locality. While man is in no real or immediate danger of seri-
ously contaminating the earth's supply of air, water or land, he often over-
reaches the ability of a local stream or airshed to absorb wastes. Environ-



Substance

TABLE 1

MAJOR POLLUTANTS OF U.S. OIL AND

GAS INDUSTRIES

Sources
Use of Products

Air

Sulfur Oxides Stationary combustion
sources

Hydrogen Sulfide

Sources
Industry Operations

Refining

Production, transportation
and storage, drilling,

refining
Carbon Monoxide Vehicles, stationary combus- Refining
tion sources
Nitrogen Oxides Vehicles, stationary combus- Refining
tion sources
Particulate Matter Vehicles, stationary combus- Refining
sources
Hydrocarbons Vehicles, stationary combus- Petroleum transportation and
sources storage, marketing, drill-
ing, production, gas treat-
ing, refining
Water
0il Petroleum handling Drilling, production, trans-

Drilling Mud and
Treating Fluids
Brine
Organic Compounds
(Amines, Phenolics,
Sulfides, Mercaptans)
Suspended Particulate Matter
Spent Caustics
Nutrients

Used or Waste 0il Vehicles, industrial use

portation and storage, re-
fining, marketing
Drilling and completion

Production
Refining

Refining
Refining
Refining

Land

0il Industrial use Drilling, production, trans-
portation and storage, re-
fining, marketing

Brine Production

Waste Water Production

Sludges Refining, production, market-
ing

Trash and Litter All All

mental difficulties of today's cities are further compounded by the lack of
open spaces and parks, faltering transportation systems, substandard housing,
poor sanitation, periodic power shortages, and the crush of too many people
and inadequate services.

A prime example of the problem is New York City--an area with the most dense
population of any American city and facing some of the worst urban environmen-
tal problems in the Nation. The streets are littered, the air is frequently
overburdened with waste, and the rivers that flow by the city are polluted.
Not far from the Manhattan area, however, there is fresh air, clean water and
beautiful natural settings, indicating that the oft-spoken view that pollution
is closing in on all sides is not necessarily true. The predominant existence
of relatively unpolluted areas does not, however, lessen the effects of pollu-
tion on the urban and, to a growing extent, suburban dweller.

Aesthetically, the costs of pollution are apparent; the side effects on physi-
cal and mental health are more difficult to assess. Beaches may be closed to
swimmers because the water is contaminated. Air pollution, at the very least,
may aggravate developing respiratory disease. Garbage in the streets attracts
rats and breeds disease. And a cacophony of sounds assaults the eardrums and
the privacy of the city dweller, possibly also contributing to mental stress.



During periods of rapid economic, technologic and population growth in the
past, relatively little concern was given to the environment. Cities, and then
suburbs, grew almost at random, with little long-range planning. While society
was concentrating on expanding its mode of living and on producing material
goods and services, disposal of the waste products that were generated in the
process was not adequately considered. Now they are too obvious to ignore.

Knowledge of the effects of pollutants is not complete, but it is known that
these effects are not uniform in all urban areas. Acute toxicological effects
of high concentrations of some air contaminants upon humans are well known, but
even after years of investigation, the effects of exposure to low concentra-
tions of the individual pollutants and mixtures thereof are still not conclu-
sively known. Eye irritation and perhaps increased stress on those with seri-
ous respiratory ailments such as emphysema can be recognized on those exposed
to high oxidant levels such as occur in a Los Angeles smog.

The effects of carbon monoxide and sulfur dioxide on humans remain under in-
tensive study.! The concept of the constant body equilibrium with the parti-
culate lead (intake equal to elimination) by Robert A. Kehoe? and the informa-
tion gained from monitoring of the U.S. population® would tend to show that
long-term adverse health effects are improbable. (More will be said concerning
lead in later chapters.)

While vegetation damage has been shown in the laboratory with low levels of
pollutants and such photochemical reaction products as ozone and peroxyacyl
nitrates,” correlation with damage in the field has been difficult to substan-
tiate and also requires further study.® One such project is being sponsored
at Stanford Research Institute (SRI) by the Coordinating Research Council
(CRC).® Its objective is the determination of the economic damage of air pol-
lution upon vegetation in the United States.

The soiling effects of smoke on buildings and clothing, the effects of acid
mist on fabrics, and the corrosion of metal and carbonate stone by acid pollu-
tants are well known. As particulate and sulfur dioxide standards come into
effect in all large urban areas classed under the air quality control regions
by the Environmental Protection Agency (EPA), urban air quality should materi-
ally improve.

Odors and haze formation produce psychological but nonetheless real effects on

urban residents. Such effects must be overcome and certainly point to the need
for additional studies in aerosol formation and in photochemistry of the atmo-

sphere. Several projects in these areas are being sponsored by CRC, as well

as others (see especially p. 36).

Water and land pollution are also generally most acute in densely settled sec-
tions. Spillage of crude o0il or petroleum products in or adjacent to these
densely populated areas is understandably high on the list of the public's pol-
lution concerns.

Overcoming the pollution ailments of our urban environment requires recognition
of the interrelationships between the many problems of the urban community, and
the cooperation of every segment of society, including government and industry
as well as each individual. Governments have the responsibility of developing
effective policies and standards as well as the means for their administration.
Industry must adjust its operations and develop its products to meet urban en-
vironmental needs, as well as to accomplish its primary purposes. Every urban
dweller must be made aware of the environmental consequences of his actions.
Improving the urban environment may require completely new approaches, as well
as rational judgment, to avoid curing one problem and creating another. For
example, action to reduce air pollution by shifting from fossil fuels to nu-
clear fuels for power plants may lead to adverse thermal pollution of streams
or high costs and delays in availability of needed power. A careful systems
analysis must be made of all relevant variables to prevent wasteful and possi-
bly seriously inadequate stopgap measures.



In the long run, our cities may require fundamental changes. The application
of pollution control technology alone may not be enough to cope with some ur-
ban environmental problems, and entirely new concepts for cities may be neces-
sary. For example, if population continues to increase, decentralization of
population and industry may become necessary to make better use of available
land and air space.

1. Air Pollutants
a) Sulfur Dioxide

The petroleum industry has demonstrated its ability to reduce the sulfur con-
tent of its fuels. For those areas dependent primarily on liquid fuels for
energy, confidence is justified that sulfur dioxide from petroleum products
will continue to decrease as required to achieve acceptable ambient sulfur
dioxide levels. For large combustion processes using those fossil fuels
which are not amenable to desulfurization, confidence seems justified that
flue-gas desulfurization technology being developed will bring these sources
under control.

b) Carbon Monoxide

Carbon monoxide is another pollutant for which there is considerable concern.
The major combustion source is the gasoline engine, although lesser amounts of
carbon monoxide are produced by other combustion sources.

As in the case of sulfur compounds, the problem with carbon monoxide is control
to the point where health-damaging concentrations are not encountered in urban
atmospheres., Recent improvements in carbon monoxide control on automobile ex-
hausts and the confidence being evidenced by automobile makers that they can
make further substantial reductions indicate that within the next decade this
pollutant will be brought under control.

Careful studies by petroleum industry scientists have shown that while the num-
ber of automobiles has increased, total emissions in general (and carbon mon-
oxide and hydrocarbons in particular) from the U.S. automotive population are
decreasing, principally because of the installation of exhause controls. Con-
fidence would therefore seem to be justified that carbon monoxide in urban at-
mospheres will continue to decrease as improved technology leads to lower emis-
sions from automobiles and as earlier models without exhaust controls are re-
tired. Despite the retirement of these earlier models, long-range control of
exhaust emissions will require the application of improved technology and con-
tinuing maintenance of control devices which have been installed.

c) Nitrogen Oxides

Nitrogen oxides are of concern in certain urban situations where photochemical
smog develops. High-temperature combustion processes contribute to their for-
mation by fixation of nitrogen and oxygen atoms. About half the man-made ni-
trogen oxides emitted in the United States are from stationary-combustion
sources and about half are from the automobile internal-combustion engine.

Recently developed technology indicates that, through exhaust gas recycling,

sufficient reductions in emitted nitrogen oxides from automobile exhausts can
be achieved to start concentrations in urban atmospheres from this source on

a downward trend.

Laboratory tests indicate that catalysts can be developed which will reduce a

major part of the remaining nitrogen oxides in auto exhausts to elemental ni-

trogen and oxygen. There seems to be complete justification for assuming that
technology, going hand-in-hand with regulation, will bring emissions of nitro-
gen oxides from the automotive engine under control.

Emissions from stationary sources are also worthy of attention. The develop-
ment of technology in this area is in its early stages. However, two-stage



boiler combustion resulting in lower peak temperatures, and low excess air
combustion making less elemental nitrogen available for fixation are known
techniques for major reductions in nitrogen oxide emissions. Flue-gas re-
cycling has also been shown to be technically feasible for control of nitrogen
oxides with home heating o0il, and work is under way at the present time to in-
vestigate the effectiveness of this technique in controlling nitrogen oxides
produced by the combustion of residual fuel oils.

The development and application of technology provide a basis for encourage-
ment that nitrogen oxide pollutants will be adequately controlled, even in ur-
ban areas. Therefore, health-endangering or visibility-reducing concentrations
of nitrogen oxides need not occur in many urban communities. Further, where
nitrogen oxide concentrations are a problem at the present, they will be re-
duced to acceptable levels.

d) Gaseous Hydrocarbons

Gaseous hydrocarbons may enter the urban atmosphere either as evaporatives from
liquid hydrocarbons or as escaping gases in their normal state. The most im-
portant emissions take place during use of the products as a fuel, either be-
cause of incomplete combustion or because of evaporation in the combustion sys-
tem. Some emissions may also occur as a result of use of industrial organic
solvents.

The amount of hydrocarbon emissions from automobiles has already been reduced
substantially. Reduction is particularly important because of the role played
by hydrocarbons in the complex photochemical smog reaction.

Since hydrocarbons are products of the petroleum industry, control measures to
prevent their loss during normal industry operations are customarily accepted
as good practice for economic reasons as well as to ensure the proper atmo-
spheric quality.

e) Particulates

Smoke and particulate matter are basically urban problems. However, with the
application of known technology, precipitators, cyclones, baghouses and other
techniques are now available for 90- to 99-percent control of most particulate
emissions. The problem does not lie with the development of technology, but
only in the reasonable setting and application of standards by governments so
as to bring particulate emissions under control at a rate that can be met by
the economy. It appears that the future can be viewed as one in which parti-
culate emissions will be reduced until they are no longer a major source of
concern. Although relatively little is known about the effects of submicron
particles on humans, investigations are under way to determine their effects,
if any, so that any needed action may be taken.

2. Water Pollutants

Spillage of liquid hydrocarbons may occur from several types of operations of
the petroleum industry. Marketing is done in all urban areas, while transpor-
tation activities, refining and even production may be accomplished in or near
urban areas, depending on the locale. In each type of operation, the magni-
tude, the nature of the problems and the solutions vary widely. Over the
years, pollution from the normal operations of production, refining and trans-
portation has been drastically reduced and work is continuing to accomplish
further improvements. The petroleum industry is aware of the problems of
spillage of hydrocarbons and disposal of waste oils and has initiated action
designed to cope with these problems. These problems also require the atten-
tion of individual users of fuels and lubricants.

Technology is generally available for reducing water pollution to an acceptable
level. Most research is aimed at improving the cost-effectiveness of waste-
water treatment methods and related processes.



B. Global Source and Fate

As has been previously stated, man and nature add concentrations of their prod-
ucts to the world's environment--air, water and land--in varying degrees. On

a global basis, man's contributions of a given class of air pollutants may be
overshadowed by nature's, and the mechanisms of nature are quite capable of
rendering harmless the cumulative contributions from both of them. Studies
involving international cooperation are needed to define any global effects of
air and water pollution, particularly from man-made sources.

1. Air Pollution

The global source and fate of atmospheric trace gases, which are the same as
those produced from operations of the petroleum industry and use of its prod-
ucts, have been studied carefully. Eminent scientists E. Robinson and R. C.
Robbins of SRI have, for example, estimated that the nitrogen compounds (oxides
and ammonia) enter the atmosphere from nature at 1,838 x 106 tons per year,
while man's contribution is only 57 x 100 tons per year. Table 2 presents a
summary for a number of pollutants prepared by Robinson and Robbins in their
careful study of the sources, abundance and fate of air pollutants.’ As indi-
cated in this table, man's activities appear to account for all of the sulfur
dioxide and most of the carbon monoxide entering the atmosphere.

The basic concept developed by C. E. Junge,® Robinson and Robbins, and others
is that for every pollutant entering the atmosphere, there is some mechanism
in nature for its removal. Sulfur compounds are converted to the sulfate, and
the nitrogen oxides to the nitrate, whereupon these materials held as aerosols
are washed from the skies by rain or precipitate as dust. The cycle for move-
ment of the nitrogen-containing compounds is shown in Figure 1. Similar dia-
grams may be prepared for other atmospheric pollutants.

Even for carbon monoxide, for which Table 2 indicates no known sink for its
removal from the atmosphere, unpublished results from a CRC project at SRI in-
dicate that great quantities of carbon monoxide are consumed by soil bacteria.
Although not noted in Table 2, there are indications from other sources that
ocean and bacterial degradatlon may be producing quantities of carbon monoxide
in nature heretofore unrecognized.®

On a long-term global basis, it may be concluded from studies such as the one
by Robinson and Robbins that for the more reactive pollutants--nitrogen oxide,
nitrogen dioxide, sulfur oxide, hydrogen sulfide, and even carbon monoxide--
concentration increases appear unlikely. Carbon dioxide concentrations do ap-
pear to be increasing for reasons not well understood, and continued and care-
ful research appears justified.!® Aerosols in the atmosphere are of concern
also where the earth's weather and heat balance are involved.

In order to examine the roles of man and nature further, we will consider in
greater detail, for each of the major pollutants, emissions which are made by
man, emissions by nature and the cleansing mechanisms of nature.

a) Sulfur Dioxide

The American Association for the Advancement of Science (AAAS) report, Air Con-
servation, estimates §lobal production of sulfur dioxide as approximately 80
million tons a year.! The SRI report, previously mentioned, estimates 146
million tons a year. The AAAS report points out that, if their total estimated
amount of sulfur dioxide were to remain in the air and be distributed evenly
over the globe, the increase per year would be 0.006 parts per million. How-
ever, sulfur dioxide does not remain in the air. Responsible estimates are
that it will last an average of 43 days and probably less (e.g., the Robinson
and Robbins report estimates only 4 days).

Sulfur dioxide is known to oxidize to sulfur trioxide, eventually forming sul-
furic acid mist. The sulfuric acid then reacts with other materials in the air
and forms, among other things, ammonium and calcium sulfate. Available evi-
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DISTRIBUTION OF NITROGEN in the biosphere and annual trans-
fer rates can be estimated only within broad limits. The two quantities
known with high confidence are the amount of nitrogen in the atmo-
sphere and the rate of industrial fixation. The apparent precision in
the other figures shown here reflects chiefly an effort to preserve indi-
cated or probable ratios among different inventories. Thus the figures
for atmospheric fixation and biological fixation in the oceans could
well be off by a factor of 10. The figures for inventories are given in
billions of metric tons; the figures for transfer rates (italics) are given in
millions of metric tons. Because of the extensive use of industriaily

Figure 1.

fixed nitrogen the amount of nitrogen available to land plants may sig-
nificantly exceed the nitrogen returned to the atmosphere by denitri-
fying bacteria in the soil. A portion of this excess fixed nitrogen is
ultimately washed into the sea but it is not included in the figure
shown for river runoff. Similarly, the value for oceanic denitrifica-
tion is no more than a rough estimate that is based on the assumption
that the nitrogen cycle was in overall balance before man’s interven-
tion. From C. C. Delwiche, “The Nitrogen Cycle," Scientific American.
Copyright © September 1970 by Scientific American, Inc. {p. 140).
All rights reserved.

Distribution of Nitrogen.



dence suggests that a substantial amount of atmospheric sulfur dioxide is neu-
tralized directly by ammonia, calcite dust or other airborne alkalis and is
then oxidized to corresponding sulfates. Precipitation in the form of rain or
snow eventually removes these salts from the air. These factors have led the
AAAS report to state, "Sulfur oxides mag, therefore, be of little global con-
cern from a long-range point of view."!

All the other sulfur compounds which might be considered as pollutants, such
as hydrogen sulfide and mercaptans, are converted by direct and photochemical
oxidation to sulfate and are washed from the air. It has been estimated that
as much as 75 percent of the total airborne sulfur may enter the atmosphere as
hydrogen sulfide from natural sources, but these sources are so diffused and
the lifetime of the hydrogen sulfide in the air is so short that perceptible
concentrations are seldom encountered.

Therefore, it appears that as far as sulfur compounds are concerned, if man

can control their occurrence in crowded urban centers so that they do not cause
unwanted effects before they are diffused in the atmosphere, then we should
have no present need for action concerning their global effects, other than
continued study.

b) Carbon Monoxide

Estimated emissions of carbon monoxide on a worldwide basis total 275 million
tons annually. The measured global concentration of carbon monoxide in the
ambient air does not agree with the calculated amount of carbon monoxide which
should be present, leading to the conclusion that there is an unknown sink for
this pollutant. However, if the estimated annual production of carbon monoxide
were evenly spread over the lower atmosphere, we would be encountering only a
buildup of 0.03 parts per million carbon monoxide, which is not a cause for
alarm. Some scientists believe that carbon monoxide is oxidized in the atmo-
sphere, although slowly; however, accumulation seems improbable. As stated in
the AAAS report, 'there are no measurements of the rate of conversion of car-
bon monoxide to carbon dioxide, and it therefore cannot be stated with absolute
certainty that there is no increase."'*

c) Nitrogen Oxides

Even if all the produced nitrogen oxides were to remain in the air and be even-
ly distributed in the earth's atmosphere, then the increase per year would be
0.000002 parts per million. This amount in itself would appear to be insigni-
ficant. It is known, however, that oxygen in the atmosphere slowly reacts

with nitrogen oxides, eventually forming nitrates that are slowly removed from
the air by precipitation. Therefore, again it is concluded that control is
needed only to keep nitrogen oxides below health-damaging and visibility-dimin-
ishing levels in urban atmospheres.

d) Particulates

It has been predicted that particulate matter will continue to increase in
global air until the shielding effect on sunlight will cause a buildup in the
polar ice caps, resulting in a modern ice age. At the same time it has been
contended that the volcanic eruptions which cause a noticeable and immediate
increase in global particulate levels are followed by S5-year average tempera-
tures on the order of 0.1 degrees Fahrenheit lower than before the eruption
occurred, after which no effect has been observed. It would appear, therefore,
that the cleansing effect of precipitation is sufficient to prevent any mate-
rial increase in the global concentration of particulates in the atmosphere.

Responsible estimates place man-made additions of particulates to the atmo-
sphere at 800 million tons annually. This has been calculated to be about one-
eighth of a cubic mile, or equivalent to a small volcano. Indications are,
however, that we are in somewhat of a material balance, with the present rate
of additions to the atmosphere being removed by nature's cleansing mechanisms.
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e) Carbon Dioxide

Whereas carbon dioxide is not considered a threat to man's health or his com-
fort, there has been much discussion of its possible future effect upon global
conditions.

Carbon dioxide is known to cause a greenhouse effect in which reflected sun-
light is prevented from going back into outer space, leading to the hypothesis
that increases in carbon dioxide, if they indeed do occur, could cause in-
creases in the earth's temperature, leading to a melting of the ice caps and a
flooding of the world's coastal areas. A study of this problem led the AAAS
to view the problem first from its direct effect on man and secondly from its
global implications. In its report, Air Conservation, the socliety stated,
"Carbon dioxide is not normally considered an air pollutant because (i) the un-
contaminated atmosphere has a concentration of approximately 300 ppm, (ii) it
is essential for animal and plant life, and (iii) there must be at least 5000
ppm in the air before man's respiration is adversely affected,"!®

The amount of carbon dioxide produced by man's activity has been estimated to
exceed 9 billion tons per year in recent times. However, about 2,300 billion
tons of carbon dioxide are estimated to be present in the earth's atmosphere.
The present concentration of carbon dioxide in ambient air is variously esti-
mated to be from 320 parts per million to something in excess of 340 parts per
million, and combustion processes now appear to be increasing this concentra-
tion about 1.6 parts per million per year. It therefore appears that within
the visible future there is little possibility of carbon dioxide in the global
atmosphere reaching levels which will have any effect on man's respiratory
system,

The AAAS report, with respect to the global implications of carbon dioxide and
the possibility of an increased greenhouse effect, declared:

Some scientists believe that the slight rise of average temperature
over the entire earth, which has been observed during recent de-
cades, may be the result of the increase in atmospheric carbon di-
oxide.

However, the hypothesis that an increase in carbon dioxide will in-
crease global temperatures is by no means proved.'®

Because of the unknown dependence of atmospheric water content on the tempera-
ture and the fact that global measurement of temperatures has not been going
on for a sufficient length of time for an assumption to be made that the
earth's temperature is either increasing or decreasing, the AAAS report goes
on to state:

In any cast, the fear seems legitimate that an unchecked increase in
the rate of combustion of carbon fuels may eventually extend carbon
dioxide levels to meteorological and physical significance, and that
carbon dioxide concentrations may become great enough to cause cli-
matic changes. If, at the end of this century, the average tempera-
ture has continued to rise and, in addition, measurement shows that
the amount of atmospheric carbon dioxide has also increased, this
will add validity to the idea that carbon dioxide is a determining
factor in causing climatic change.

Within a few centuries, man will be returning to the atmosphere and
the oceans the concentrated organic carbon that has been stored in
sedimentary geologic formations during hundreds of millions of

years. If, by so doing, he finds that his climate is being altered
in an undesirable way, he may be forced to turn to new sources of
energy in order to reestablish a viable carbon dioxide equilibrium.!’

In summary, considering all of the pollutants reviewed, we find that there are
some uncertainties as we look to the future of ambient air quality on a global
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basis, but indications are that the urban air quality problem can be brough un-
der control in a timely fashion. As far as global implications are concerned,
it seems a justifiable conclusion that there will be no possibility of estab-
lishing whether or not a serious problem exists until at least the turn of the
century. If indications at that time are that major changes are required, so-
ciety can meet that requirement as it has met its challenges throughout history
by developing alternative social or technological solutions.

2. Water and Land Pollution

Water and land pollution are most acute in densely settled sections. Spillage
of crude oil or petroleum products in or adjacent to these densely populated
areas is, therefore, a possible source of pollution, which is high on the list
of public concerns.

A growing interest in the possible spread of land pollutants by underground
waters has prompted investigations into this area. There has also developed a
growing interest in the possibility that local pollution incidents may affect
the ecological balances in bodies of water--from major lakes to the oceans of
the world--because of accumulation of pollutants to an extent that they no
longer can be tolerated by living organisms or altered by natural processes in
the marine environment. These large bodies of water provide a common sink for
a large variety and quantity of natural and man-made pollutants. Since the
effects of oil spills on the waters are of direct interest to the petroleum
industry, this section will review the effects and fate of such oil spills to
the extent that they are presently known and understood.

Effects of 0il spills on the environment have been examined by Dillingham Cor-
poration by means, primarily, of review of reports and literature on past
spills.!® These effects were considered in two broad categories: (1) living
resources including waterfowl, fisheries, the marine food chain and marine
mammals, and (2) non-living resources, primarily land, and its use.

In addition, the geographic distribution of population and living and non-liv-
ing resources in the coastal zone of the United States was considered. A gen-
eralized summary of the distribution of coastal zone population, parks and
fisheries is presented in Figure 2. The concentration of coastal parks (which
include many wildlife refuges and seashore recreation areas) and the nearshore
fisheries is apparent.

With very few exceptions, adequate observation of the environmental conditions
prior to a spill incident is generally lacking, so that an accurate assessment
of the impact of a spill is extremely difficult. Thus, evaluation of the ef-
fects of o0il spillage in most instances reflects only the obvious characteris-
tics. Likewise, there has been insufficient monitoring of environmental re-
covery after the incident. Even so, on the basis of those situations for which
data are available, recovery is generally complete and remarkably rapid.

a) Living Resources

The following section provides a discussion of the apparent effects of oil
spillage on living resources (birds, shellfish, fish, food chain and marine
mammals).

Marine birds, especially diving birds, appear to be the most vulnerable of the
living resources to the effects of oil spillage. Harm to the birds from con-
tact with oil is reported to be the result of a breaking down of the natural
insulating oils and waxes shielding the birds from water and the loss of body
heat. In addition, harm is also reported because of plumage damage and inges-
tion of oil or an oil/dispersant mixture. In addition, birds may be harmed
indirectly through contamination of nesting grounds or through interruption of
their food chain by destruction of marine life on which the birds feed.

The possible effects of the spillage on the bird population will vary with the
season. For example, non-migratory birds will be the hardest hit with the pos-
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Shellfish (including mollusks such as clams, oysters and scallops and crusta-
ceans such as crabs, lobsters and shrimp) appear to be the marine life most
directly affected by oil spillage in the coastal zone. Although the flavor of
the flesh will be temporarily affected, most of these types will survive con-
tamination by heavy oil alone. Lighter petroleum fractions (diesel or gaso-
line) are more likely to be fatal, and some species, such as razor clams, may
experience significant mortalities. Shellfish appear to be quite vulnerable
to the majority of chemical dispersants, and in past 0oil-spill incidents where
heavy dispersant spraying has been conducted in the tidal zone or in shallow
areas with restricted circulation, large shellfish kills resulted. Fortunate-
ly, the effects of oil spillage on shellfish appear to be fairly temporary,
and even in those situations where high mortalities were observed at the time
of the incident, complete recovery of the shellfish population appears to have
taken place within a period of 6 months to 2 years.

Finfish generally appear to be unaffected by either the presence of spilled
0il or the dispersed mixture of oil and chemical treatment materials. This is
probably due to the rapid dilution of the contaminants in the deeper water
away from the shoreline and to the mobility of the fish permitting them to
avoid areas with high o0il or chemical concentrations. Danger to fish is prob-
ably limited to possible harm to eggs, larvae or juveniles which seasonally
may be found concentrated in the upper water layers or in shallow areas near
the shore.

The effects of oil spillage on the marine food chain or food web (which con-
sists of plants, bacteria and small marine organisms) are not well understood
because of the wide fluctuations and cycles that occur naturally and are total-
ly independent of the effects of oil. Lower marine plants appear to be fairly
tolerant to contamination by oil and oil/dispersant mixtures and, where de-
struction has taken place, have repopulated rapidly, although in proportions
varying from original numbers. Some forms of algae and diatoms appear to be
stimulated in growth by a certain amount of oil. Various bacterial organisms
will also feed on available o0il and multiply, thus providing energy to the
protozoan level of the food chain. In general, oil spillage and cleanup meth-
ods do not appear to have lasting effects on the food elements of the marine
environment.

Relatively few observations of any direct effect of oil spills on larger marine
mammals such as whales, seals and sea lions have been made. These animals ap-
pear to be able to sense and avoid o0il on the surface of the water, and various
accounts of oil-covered animals do not appear to be substantiated. Possible
effects to young or disabled mammals are viewed as being comparable to normally
occurring mortalities, and spilled oil is generally considered to result in
minimal harm to marine animals. :

b) Non-Living Resources

The effects of oil spillage on the non-living resources of the environment are
generally linked to the use of the land, the water and the air contaminated by
the oil or by the control methods employed to clean up the oil. Direct damage
caused by the oil is usually limited and of a temporary nature in that natural
dissipation of the oil and cleanup of the environment will occur with time.
Where the land and waters are in regular use, such as in harbors and marinas
and for water sports or on beaches, or where personal property such as boats
or docks are affected, then a more rapid and thorough cleanup is required to
minimize the damages resulting from loss of use of these facilities.

With the increasing concentration of population along the coastlines of the
United States and the reservation of much of the remaining coastal areas for
parks and wildlife refuges (see Figure 2), there are few places where oil .
spillage on the coast can be permitted to dissipate naturally. With this in
mind, efforts to avoid coastal contamination following an oil spill should be
comparable to the effort required to clean the coastline should oil come
ashore.
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Considering the effect of oil cleanup methods on non-living resources, the

most noticeable result appears to be the use of improper methods or treatments
which cause a further distribution of the oil or oil residue. For example,
heavy spraying of detergents on oil-contaminated beaches may result in the oil
sinking into the beach. An over-corrective cleanup may cause the loss of beach
sand, surfaces on walls and rocks, and painted finishes; attempts to remove oil
by burning may result in temporary air pollution.

c) Regional Effects

Summarizing, the effects of an oil spill on the environment appear to be most
significant with regard to seabirds and their habitats. Also affected at

times are shellfish beds, inshore spawning areas and high-use coastal property.
The ecological effects appear to be temporary, with the possible exception of
loss of bird life. Efforts to avoid oil contamination of coastal areas should
take particular care to protect those resources most susceptible to damage.

Damage to the environment from oil-spill control or cleanup operations appears
to be limited to marine life in the intertidal zone and to be linked primarily
to the possible detrimental effects of improper use of chemicals.

A detailed survey and plot of the living and non-living resources likely to be
affected by an oil spill in a particular geographic region would be of great
assistance in planning oil-spill control action for that region.

d) Global Problems

The Massachusetts Institute of Technology recently sponsored a Study of Criti-
cal Environmental Problems (SCEP)!® in which the following were considered to be
worthy of discussion insofar as their possible effects on the water environment
were concerned:

e DDT

e Mercury and other toxic heavy metals
e Nutrients

e Wastes from nuclear energy

e (il in the ocean.

It is interesting to note the study's conclusion that very little is known
about the effects of o0il in the oceans on marine life and the recommendation
that much more extensive research is required to determine such effects. The
petroleum industry, government agencies and others, including distinguished
scientists at eminent oceanographic institutions, have conducted and are con-
tinuing to conduct studies of 0il-spill prevention and control.

Section 2.
BALANCING BASIC NEEDS

At certain points in time, society reaches an expressed or implied common con-
sensus as to the values it wishes to maximize or goals it hopes to achieve.
During the period since the economic depression of the 1930's and World War II,
our society has sought to maximize economic goals so that the American economy
would provide increasing material benefits to all Americans. During this peri-
od, through the mutual effort of the private sector and the government, ever-
increasing numbers of the American people have come to enjoy improved living
standards.

The tremendous economic expansion that has taken place in this country during
the 25 years since the end of World War II has depended on energy supplied in-
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creasingly by petroleum. There is a direct relationship between the require-
ment for energy and the degree of industrialization. Thus, as industrializa-
tion becomes more intensive, the need for energy grows rapidly.

Having achieved impressive economic gains in recent decades, the United States
along with other nations is reexamining its priorities. Greater emphasis is
being placed on the conservation of the natural environment in which we live.
At the same time, continued economic growth is necessary in order to achieve
all of our Nation's needs, including the adequacy of the environment.

In the early part of this century, neither the number of people nor the degree
of industrialization was such as to cause major concern about our environment.
In fact, there was very little information available upon which to base an ap-
preciation of the potential impact of these factors upon the environment. Sci-
ence has not only made possible the technological development that raises 1liv-
ing standards, but is also providing knowledge which allows an insight into
the effects of these developments upon our environment. As our knowledge has
grown, it has become apparent that, to achieve higher standards of living
through scientific and technological applications, these two lines of endeavor
must also be used to prevent a severe deterioration of our life-sustaining en-
vironment that could indeed be self-defeating.

In the current process of harmonizing values, there is an inevitable cost to
be paid in balancing the need for conservation of our environment with our
energy requirements. And since our complex society is itself a collective
polluter of our environment, the expenditures necessary to maintain satisfac-
tory environmental quality must be viewed as societal costs.

The cause/effect relationship in national energy and environmental conserva-
tion matters must be anticipated by government policy-makers. Further, in de-
termining reasonable standards of environmental quality and the time period
required to reach them, government should carefully take into account, after
consultation with the private sector, the cost-benefit factor and its impact
upon the economy. Since environmental circumstances differ dramatically from
place to place, these standards cannot and should not be expected to be
reached in unreasonably short time periods, nor will they be attained uniform-
ly throughout this country or internationally.

A highly industrialized society such as ours cannot exist without intensive
utilization of natural resources. But wise management and broader acceptance
of the multiple-use principle make it possible to develop the most effective
means of utilizing these resources. Thus, differing interests in the environ-
ment can be reconciled and a proper use balance can be achieved, a balance
that is in the best interest of society as a whole.

A. The Need for Energy
1. United States Energy Requirements

U.S. energy requirements are projected to continue to increase, responding to
the needs of a complex, industrial-based society whose members generally enjoy
high and rising living standards. The major purpose of this analysis is to
bring out the fact that the Nation has increasing future requirements for en-
ergy and the various aspects of energy so that a perspective may be estab-
lished of the relationship of energy to standards of environmental conserva-
tion.

In the more distant future--1980 and beyond--forecasters tend to differ more
widely in their estimates of both population and economic growth. Since U.S.
energy requirements are closely correlated with both population and economic
trends as well as with society's changing characteristics, the range of energy
demand forecasts for the later years of this century similarly tends to widen.

Energy demand growth usually is underestimated; each succeeding forecast, pub-
lic and private, tends to be higher than its predecessor. Present (1970) es-
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timates by oil companies and others reflect the continuation of this phenome-
non, although each forecast is analyzed carefully by its maker in the light of
existing conditions and expected change before release (see Table 3).

TABLE 3

REPRESENTATIVE ENERGY DEMAND PROJECTIONS TO 1980
TRENDS IN SUCCEEDING FORECASTS
(In Quadrillion BTU's)

Date of Preparation of Estimate

1968 1969 1970
Bureau of Mines ''"Medium"#* 88.1
Chase Manhattan Bank 97.6 108.5
Marathon 0il Company 92.2 101.7
Texas Eastern 97.8
Arthur D. Little 99.3
01l & Gas Journal 101.7
Shell 0il Company 103.0
Stanford Research Institute 100.0
Continental 0il Company 102.4
Gulf 0il Corporation 100.0
Humble 0il Company 105.7
Mobil 0il Corporation 98.9
Standard 0il Company (Indiana) 107.6
AVERAGE 93.9 101.0 103.5

* Bureau of Mines range was 73.9 to 104.7 quadrillion BTU's
in its 1968 estimate.

In 1968, the Bureau of Mines projected "medium"* 1980 U.S. energy demand at 88
quadrillion BTU'st (41 million barrels daily expressed in oil equivalents).?®
This projection represented a 3-percent growth rate from 62 quadrillion BTU's
(29 million barrels daily oil equivalent) in 1968. Currently, however, most
forecasters expect U.S. energy demand to total more than 100 quadrillion BTU's
in 1980 for an average annual growth of at least 4 percent above the 69 qua-
drillion BTU's recorded in 1970.

These growth rates can be compared to the average energy demand growth of 3
percent experienced since World War II. The higher expected rates are due
largely to rapidly expanding use of electric power, where energy input exceeds

*In the Bureau of Mines study, the "medium' represents ''a medium-range level
of demand for total energy and its components to the year 1980, calculated by
relating these to the projected trends of a number of relevant determining
variables."

tOne quadrillion (1015) British thermal units equals about 470,000 barrels
daily crude oil equivalent.
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output by about three to one. In addition, future gains are anticipated for
petrochemical feedstocks and other non-fuel uses of petroleum, which are in-
cluded within the broad category of "energy requirements." Generally, per
capita energy consumption should increase at a faster pace in future years,
with population growth increasing at a relatively slow rate, some continued
improvement in energy fuel use efficiency, and a considerable increase in the
use of energy for environmental controls.

The implications of steadily rising long-term forecasts of energy requirements,
and the wide variations between different forecasts made concurrently, are so
great that several detailed studies are now under way to examine the possibili-
ties in depth. The National Petroleum Council is currently evaluating the U.S.
energy supply/demand outlook to the year 2000, with the expectation that its
final report to the Secretary of the Interior will be complete in mid-1972.2%

a) Energy Markets*

The U.S. industrial sector comprised the largest market for primary energy re-
sources in 1970, followed by (in descending order) electric utilities, trans-
portation, residential/commercial and non-fuel raw materials. By 1980 each is
projected to consume more energy, with electric utilities projected to exhibit
the most rapid growth and become the largest market. The growth in electric
utility demand is expected to result from the developing trend towards replace-
ment of fossil fuels in residential/commercial and industrial markets with pur-
chased electricity. Transportation is expected to gain second place by the
year 1980, the gap between it and utilities being partly a function of the ex-
tent to which mass transportation displaces other modes such as automobiles,
trucks and planes, which may be used as individual transportation.

b) Interfuel Competition

Interfuel competition for the foreseeable future is expected to be influenced
by the degree to which society emphasizes environmental quality. Although
comparative prices remain a major determinant of energy market share between
various fuels, the elements of cleanliness, convenience, availability and ef-
ficiency in use are becoming increasingly important. There seems little doubt
that "degree of cleanliness" has become a particularly significant factor in
consumer decisions.

No real interfuel competition exists in today's transportation market, and
little reason exists for expecting significant changes in the basic technolog-
ical, economic and demographic factors behind the consumption of these fuels.

A major displacement of petroleum in transportation seems unlikely in the fore-
seeable future since it would require either an economic breakthrough or enor-
mous social and political pressures to implement.

There is presently a small but expanding market for petroleum as the basic raw
material for products other than energy fuels. It is anticipated that this
market, particularly for chemical products, will involve little interfuel com-
petition.

Interfuel competition is, however, highly intense in the residential/commercial
and industrial markets. Once dominated by coal, these markets were increasing-
ly acquired by o0il, then by natural gas after World War II. Today, oil and gas
are encountering strong competition from a secondary energy source, electric-
ity.

*For purposes of analysis, markets for energy resources are divided into:

Industrial (e.g., manufacturing, industrial processes, etc.)
Transportation

Electric Utilities

Residential/Commercial

Raw Material and Other (essentially non-energy use of energy resources)
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Fuels for electric utilities themselves represent a highly competitive arena,
with the fossil fuels competing with each other and, increasingly, with nuclear
fuels. Through 1980, the use of low-sulfur fuel oil in the electric utility
market is expected to increase in relation to coal and gas, while non-breeder
nuclear fission may not attain formerly expected prominence. However, the pur-
pose of this section is to provide a perspective of the relationship between
growing energy demand and environmental conservation, rather than to examine
the energy outlook for the future.

c) Demand for 0il

The 1968 Bureau of Mines '"medium' projection of liquid hydrocarbons demand in
1980 was 18.2 million barrels daily, and their highest estimate was 21.6 mil-
lion barrels daily. Currently, oil industry observers would agree that the
"high'" projection appears low, considering an expected average annual growth
rate of about 4 percent annually over the 14.7 million barrels daily recorded
in 1970. This compares to an average growth of 4.7 percent annually since
World War II. Table 36 (p. 270) gives an historical breakdown of U.S. domestic
petroleum demand through 1970. A recent projection for the years 1975 and 1980
by the 0il Demand Task Group of the National Petroleum Council projects a de-
mand in 1980 of 22.3 million barrels daily under the assumptions that there
will be minimal changes from present government policies, practices and econom-
ic climate (Table 4).

TABLE 4

U.S. PETROLEUM DEMAND BY PRODUCT
(Million B/D)

1975 1980

Motor Gasoline 6.9 8.2
Kerosine Jet 1.2 1.7
Distillate 2.9 3.4
Residual Fuel 0il 3.1 3.8
Other 4.2 5.2
TOTAL 18.3 22.3

Source: NPC, U.S. Energy Outlook--An Initial Appraisal
1970-1985 (July 1971), p. 24.

The major transportation fuels (primarily gasoline and jet and diesel fuel)
will exhibit rapid growth through the 1970's, assuming no significant displace-
ment of oil-fueled vehicles. Demand for light and heavy fuel oils is expected
to show competitive vigor throughout the 1970's due to rising supply costs for
coal and natural gas, limited availability of natural gas and severe sulfur
restrictions--factors of particular importance to the large utility and indus-
trial customer. Feedstocks for the chemical industry will be another growth
product.

d) Demand for Natural Gas

Projected natural gas requirements--estimated independent of supply limita-
tions--would indicate greater expansion than previously estimated. In a 1969
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report by the Future Requirements Agency (FRA), natural gas demand (including
field use) is forecast to increase from 21.5 trillion cubic feet (TCF) in 1968
to 34.7 TCF in 1980, a 4.l1-percent compounded annual growth over that period.??
Commercial and industrial uses (including interruptible) were expected to in-
crease more rapidly than residential, the other major gas-consuming area.

As noted earlier, the FRA projection assumes an adequate supply of gas for all
markets and a continuation of present-day interfuel relationship trends. There-
fore, these figures merely quantify a widely shared opinion that potential de-
mand could not be totally satisfied because supply capability would be lacking
under current regulatory practices and economic conditions. Under these cir-
cumstances, actual demand for gas would be curtailed by limited supply.

2. United States Energy Supplies

The long-term stability of petroleum supplies in meeting the Nation's diverse
needs appears to be a policy objective of the Federal Government. To achieve
this desirable goal it then becomes imperative that the Government adopt wise,
firm and predictable long-range policies for environmental quality that are
consistent with this objective.

In 1970 the United States produced almost 90 percent of its overall energy re-
quirements, importing the balance in the form of oil, natural gas and liquefied
natural gas (LNG). There is little doubt, however, that rapid depletion of
proved domestic reserves of oil and gas--unless countered by policies that pro-
vide a favorable climate in which the industry can increase domestic explora-
tion and production--will lead to sharply increased dependence on imports. In
this regard, it should be noted that the number of exploratory wells drilled in
1970 was the lowest in 22 years. A myriad of political, social, technological
and economic factors will interact in shaping the Nation's future energy supply
environment, with security of supply increasingly a paramount issue.

a) 0il and Gas Supplies

In recent years, new reserves of oil and gas have not been added to the U.S.
energy inventory in sufficient volumes to offset production (see Table 5).

Both newly discovered Alaskan oil and gas reserves and the reserve potential
offshore of our Nation are apparently large. Furthermore, a recent report of
the National Petroleum Council indicates a major untapped potential within the
contiguous states of the United States.?® However, it has become evident that
considerably more extensive exploration and development will be required to
assure a reasonable degree of domestic self-sufficiency, and that a continuing
large financial commitment must be made. In 1969, for example, the major oil
companies directed $3.9 billion to exploration and development costs in the
United States.?* To an increasing extent, therefore, national oil policy must
be concerned with this need. Further, normal operations to explore for re-
serves of o0il and gas do not contribute a pollution hazard, and although a
threat of pollution from spilled petroleum does exist in development and pro-
duction operations, the probability of such pollution is extremely small and
has been continually reduced through improved technology (see Industry Opera-
tions, Chapters Three through Eight).

Concern is also being expressed about future natural gas availability. This

is best illustrated by quoting from a recent Federal Power Commission (FPC) re-
port: "Evidence is mounting that the sugply of natural gas is diminishing to
critical levels in relation to demand.'? Note also the trends in Table 5.

Dealing only with the short-term future, the FPC report concluded that the na-
tional reserves to production (R/P) ratio (excluding Alaska) will drop to 10.2
by the end of 1973 and that the U.S. gas industry and its customers will be in-
creasingly dependent on supplementary sources of gas in the years beyond 1973.
Supplementary sources would include Canadian imports, LNG imports by ocean
tanker, Alaskan (North Slope) natural gas, and synthetic gas from coal.
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TABLE 5
U.S. PROVED RESERVES OF OIL AND GAS

Reserves Average Annual R/P* at
at 12/31 Additions Production 12/31
Crude 0il (Billion Barrels)
1950 25.3 13.0
1960 31.6 ;-g g-g 12.8
1965 31.4 4.6 3‘1 11.7
1970+ 39.0 : * 11.7
Natural Gas Liquids (Billion Barrels)
1950 4.3 - 18.8
1960 6.8 0-8 0-2 15.8
1965 8.0 0.6 0‘7 14 .4
1970 7.7 : ' 10.3
Natural Gas (Trillion Cubic Feet)
1950 184.6 26.9
1960 262.3 ig~g 19-4 20.1
1965 286.5 20'3 19'6 17.6
1970+ 290.7 . : 13.2

* The "Reserves-to-Production Ratio," i.e., year-end reserves divided by that year'’s
production.

t+ 1970 year-end figures show an increase because they include reserves in the Prudhoe
Bay Permo-Triassic reservoir on the North Slope of Alaska. These resources were
discovered in 1968 but reported by the API and AGA for the first time on March 31,
1971, as proved reserves of 9.6 billion barrels of crude oil and 26.0 trillion cubic
feet of natural gas, as of December 31, 1970.

Source: Reserves of Crude 0il, Natural Gas Liquids, and Natural Gae in the U.S. and
Canada and U.S. Productive Capacity as of December 31, 1969, Vol. XXIV (May 1970),
published jointly by the American Petroleum Institute, American Gas Association and
Canadian Petroleum Association; American Petroleum Institute and American Gas Asso-
ciation, News Releases (March 31, 1971).

Thus, a high probability exists that some utility and industrial consumers will
convert to other fuels. Currently, low-sulfur fuel oils appear to be the logi-
cal alternative.

Regulation of gas prices at the wellhead has tended to discourage exploration
for natural gas supplies. Higher natural gas prices would undoubtedly help
the reserves picture for this relatively pollution-free energy resource. Any
additional gas supplies would also reduce the total expenditure needed to con-
trol pollution, because the alternatives--coal and fuel oil--contain varying
amounts of sulfur which must be removed.

0il shale and coal constitute an enormous domestic resource for energy and
should become significant elements in the supply picture for liquid and gaseous
hydrocarbons. However, for economic and technological reasons, they will prob-
ably not be a major factor in the overall supply of these hydrocarbons in the
near future.

b) Coal Supply

U.S. coal resources are so large that sufficient demand could stimulate, in
time, the necessary level of production. There are potential constraints, how-
ever, such as the rising costs associated with depletion of the most economical
deep coal reserves and labor problems, which will act against a major resur-
gence in coal supply even if coal's environmental problems can be solved. Nu-
clear fuels and low-sulfur heavy fuel o0il will tend to acquire an increasingly
larger share of utility demand.
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Table 6 illustrates a major dilemma in the coal supply picture: The largest
resources are located in several western states, while demand has been concen-
trated in the eastern United States. Although generally of lower grade than
eastern coals, western coals contain less sulfur. This advantage may be off-
set, however, by needs for land conservation measures associated with strip
mining. Nevertheless, as the population and economies of western states ex-
pand, they are expected to produce greater amounts of coal, largely for gener -
ating electricity. With improvements in technology and the economics of long-
distance, high-voltage transmission systems, mine-mouth power plants have an
increasing potential. The generally higher-grade eastern and midwestern coals,
becoming more expensive to mine and transport to market, will encounter growing
competition in traditional utility and industrial markets.

TABLE 6

U.S. COAL RESOURCES AND PRODUCTION

Resources* Productiont (Million Tons)

(Billion Tons, 1/1/67) 1959 1969 Incr.
Appalachian 295 302 395 93
Mid-Continent 258 97 140 43
Rocky Mountains 870 13 25 12
West Coast 137 1 1 --
TOTAL 1,560 413 561 148

* Source: U.S. Geological Survey Bulletin 1275 (1969). Determired
by mapping/exploration; all ranks; overburden 0 to 3,000 feet;
about half are considered recoverable.

t Source: U.S. Bureau of Mines, Minerals Yearbook, 1959 and 1969
ed.; Weekly Coal Report No. 2766 (September 18, 1970).

On balance, coal resources represent an enormous potential supply of domestic
hydrocarbons. But like domestic oil shales, dramatic growth in their utiliza-
tion is heavily dependent on development of a substantial market from the pro-
duction of synthetic o0il and gas.

c) Synthetic 0il and Gas Supplies

One recent estimate of domestic synthetic oil potential, based on current tech-
nology, totals about 385 billion recoverable barrels.?® However imprecise the
estimate, these reserves (about 60 percent represented by coal) are many times
the present proved reserves of conventional oil, but after many years of re-
search and development and a considerable capital investment they are not yet
commercially competitive as sources of liquid or gaseous fuels. Such synthet-
ic fuels should become increasingly significant elements in the future supply
picture. However, as generally projected, the economics of synthetic fuels in-
dicate no domestic commercial production of synthetic o0il earlier than 1980

and only relatively small amounts of synthetic gas. Many observers now believe,
however, that national security considerations plus potentially improved eco-
nomics will stimulate some development during the 1970's.

d) Nuclear Fuels

Estimated U.S. reserves of uranium oxide (Uz0g8) available at prices up to $10
per pound were 390,000 tons at the end of 1970.27 Higher-cost resources con-
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siderably exceed this estimate. The Atomic Energy Commission (AEC) continues
to anticipate that annual U.S. commercial requirements for uranium oxide will
approach 35,000 tons in 1980--based on operating capacity of 150,000 megawatts
in that year--and that cumulative requirements during the 1970's will approxi-
mate 200,000 tons. However, considering the continuing delays in installation
and operation of nuclear power plants because of problems with siting, con-
struction and environmental restrictions, the AEC demand estimates may be high.

Assuming the AEC projections are realized and that an 8-year forward ore re-
serve in 1980 will provide an adequate proved supply base, almost 300,000 tons
(in round figures) of uranium oxide should be added to proved $10-per-pound
U.S. reserves during the 1970's. This implied average gross discovery rate of
30,000 tons per year was exceeded several times during the 1950's and again
starting in 1969, when incentives were attractive. Supply of domestic uranium
oxide is therefore expected to be determined by economic rather than geologic
considerations. However, there is an inevitable lag time between a resurgence
of drilling effort and increases in reserves.

e) Other Energy Sources and Systems

Installed conventional hydroelectric capacity in the United States totaled
53,000 megawatts at year-end 1969, having doubled since 1956.%2® However, the
domestic potential for conventional hydroelectric energy has been so extensive-
ly developed that few desirable sites remain unused. Therefore, steady but
slow future growth is anticipated for such hydroelectric capacity, primarily

in the Pacific Northwest region, with hydroelectric energy not maintaining its
present proportion of electric power generation.

Other energy sources are constantly being investigated, and some--such as geo-
thermal energy--are being actively developed. However, their potential for
significant contribution to meet domestic energy needs is either small or un-
likely to have any impact in the foreseeable future because of either techno-
logical or economic factors. Similarly, no early significant contribution is
expected from the use of such energy conversion devices or systems as magneto-
hydrodynamics (MHD), fuel cells or nuclear fusion. Nevertheless, research into
these and other areas is continuing amd may eventually produce a useful new
source of energy. Nuclear fusion is now considered the most promising non-
solar source of man's energy needs for the distant future.

B. The Benefits and Costs of Degrees of Environmental Quality

The purpose of this section is to (1) develop a broad system of benefit classi-
fication and (2) illustrate generally the magnitude of costs related to those
benefits. Later chapters will discuss more completely those benefits and costs
specifically associated with air, water and land pollution control by the oil
and gas industries.

1. Benefits

Some forms of pollution constitute hazards to the health of man, animals and
plants. Similarly, often inseparable from health hazards, physical and mental
irritants can downgrade the general well-being of living organisms. Finally,
there are a variety of direct and indirect economic benefits that would result
from reduction of pollution.

Some short- and long-run benefits from control of environmental pollution could
be classified as follows:

e Physical Health
a) Reduced incidence of human disease

1) Major--emphysema, typhoid
2) Minor--common cold, dysentery
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b) Fewer diseases in animals/plants destined for human consumption
c) Reduced effects on non-food animals/plants.
® Quality of Life

a) Reduction in physical irritants--unpleasant odors, particulate
matter, high noise levels

b) Reduction in mental irritants--discolored foliage and art works,
unsightly dumps

c) Improved recreational facilities--beaches, parks

d) Improved aesthetic qualities--tree-lined streets, clear skies.
e Economic

a) Increased productivity from agriculture and industry

b) Increased recreational opportunities

¢) Reduced corrosion

d) Better utilization of raw materials.

Some of the above could be broadly quantified, but most--being intangible--can-
not. As stated earlier, the degree of air, water or land "purity" required to
achieve various benefit "levels" must be balanced against the impact of their
attainment on other requirements of society.

Improvements will not be achieved quickly or uniformly around the Nation. A
series of economic trade-offs must be made at local, state and national levels
among these basic questions: How clean? How soon? What benefit? What cost?
Who pays what share of the costs?

2. Costs

There are three basic costs involved in environmental conservation: (1) the
cost of reducing or eliminating pollution before damage is done, (2) the cost
of restoring environmental quality where damage has occurred, and (3) the so-
cietal cost associated with damage caused by pollution. Abatement or restora-
tion costs must be balanced against societal costs of damages from pollution
so that a proper relationship between costs and benefits will be achieved.

The costs of restoring or preserving the quality of the environment in which
we live, whether incurred by industry or government, are costs of society in
the final analysis and necessarily will be assumed by society in the form of
higher taxes, inconvenience, higher prices for goods and services, or a combi-
nation of these.

a) Responsibility for Costs

The determination of environmental quality standards should also take into ac-
count the cost-benefit factor to society and the impact of that factor upon

our economy. For example, severe, impractical or increasingly costly regula-
tion of exploration, production and transportation operations of the petroleum
industry reduces the incentives for processing and developing needed resources
of oil and gas and also increases the cost of petroleum products. The effec-
tiveness of environmental controls can be continuously improved by the develop-
ment of reasonable standards, together with time schedules in which to imple-
ment them, established by government with the advice of industry.

Assigning responsibility for pollution damage or control costs is, of course,
often a formidable task. In situations where the oil and gas industries have
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assumed sole or joint responsibility, costs can be related to mobile and sta-
tionary sources (automobiles, electric utilities) and to various operations
(production, refining, transportation). Costs could be further classified as
to where they are incurred in the stream from raw materials to point of final
consumption. Some of the short- and long-run costs of pollution and its con-
trol are classified as follows:

e Cleanup/Repair Costs of Pollution Damage
a) Tangible
b) Intangible

e Costs of Pollution Control

a) Mobile Sources
1) Responsibility of consumer
2) Responsibility of vehicle manufacturer
3) Responsibility of fuel producer

b) Stationary Sources
1) Responsibility of fuel user
2) Responsibility of fuel producer

¢) 0il and Gas Operation
1) Drilling and production
2) Refining
3) Storage and transportation
4) Marketing

b) Magnitude of Costs

The total past and future costs of reducing or eliminating various types of
air, water and land pollution are also unknown. However, major efforts have
been undertaken by industry and government to evaluate required control costs
at differing standards or levels.

The Department of Health, Education and Welfare (HEW), for example, identifies
three basic costs associated with air pollution control: (1) the cost to con-
sumers of reducing two types of polluting emissions from automobiles, (2) the
cost to various industries of reducing sulfur oxides and particulate emissions
from stationary sources, and (3) the cost to governments of eliminating sta-
tionary source emissions, plus research and development expenditures by the
Air Pollution Control Office of the Environmental Protection Agency (EPA).?°
Summarized in Table 7, these three alone may require a total estimated annual
expenditure of about $1.9 billion by 1974, depending on the degree of air pol-
lutant reduction required. They do not include such related costs as the auto-
mobile industry expenditure to develop and produce emissions control devices,
or oil company costs directed towards making fuels available at lower sulfur
or lead content, which would raise the cost to over $2 billion.

Such cost figures can be misleading, as they fail to account for offsetting
revenue which may result or for alternative possibilities. For example, elim-
ination of sulfur oxides would bring some offsetting revenue from the sale of
sulfur. An example of a major trade-off or compromise would be accepting lower
performance in automobiles in return for a combination of engine design and
fuel composition that would eliminate or greatly reduce polluting emissions.

Other compromises might be to accept the risk of greater dependence on a single
energy source, such as electricity for home heating, in return for a shift of
limited natural gas supplies to other markets to reduce air pollution, or ac-
cepting a greater risk of reliance on foreign petroleum sources in return for
tighter controls on exploration and production in the United States for the pur-
pose of pollution abatement. However, these latter compromises, while economic
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TABLE 7

ESTIMATED COSTS OF CLEAN AIR CONTROL*
(In Millions of Dollars)

Period
1971 1974 Total
Automobiles 480.0 480.0 1,920.0
Stationary Sources
Electric Power Plants 225.9 429.5 1,420.3
Sulfur Oxides 154.0 266.2 912.0
Particulates 71.9 163.3 508.3
Industrial Combustion 174.6 296.6 1,059.5
Sulfur Oxides 112.8 201.5 - 713.0
Particulates 61.8 95.1 346.5
Industrial Process 82.3 140.8 500.3
Sulfur Oxides 8.6 27.6 85.3
Particulates 73.7 113.2 415.0
Commercial
Sulfur Oxides 54.5 75.5 273.5
Governments 207.4 454.5 1,281.2
Abatement Control 128.0 280.3 790.5
R§D 79.4 174.2 490.7
TOTAL COSTS 1,224.7 1,876.9 6,454.8

* These are "high'" costs associated with maximum control.
Source: HEW, The Cost of Clean Air (October 1969).

Note: The Council on Envirommental Quality (CEQ) in its Second Annual
Report (1971) to the President estimated cumulative U.S. environ-
mental control costs for the 5-year period 1970-1975 will be
$105.2 billion: $38 billion for water, $23.7 billion for air and
$43.5 billion for solid wastes.

in a sense, also involve basic questions of national security and the ability
of the American society to survive sudden and uncontrollable reductions in the
availability of the energy resources on which this society has grown to depend.

No satisfactory answer exists as to total tangible costs of pollution damage

borne by the oil, gas or other industries, or by property owners. Obviously,
the intangible costs, such as long-run health damage and physical irritants,

are even less amenable to computation.

Published tangible costs of major oil spills are illustrative. For example:
The Santa Barbara o0il leak cost the companies involved about $5 million in
cleanup expense; the Torrey Canyon accident cost several insurance companies
about 57.3 million in claims by countries and individuals. No one knows the
derived costs from these incidents (such as higher insurance premiums, etc.).
Some are publicly reported; many go unrecorded. Moreover, tangible damage
costs can be associated with natural events like oil seeps or ascribed to
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carry-over effects of historical events such as the sinking of a very large
number of o0il tankers off the shore of the United States during World War II.

Therefore, some caution should be used when considering various figures pur-
ported to be all-inclusive costs of pollution damage. The $11 billion annual
figure frequently cited for annual air pollution damage, for example, apparent-
ly is a simple extrapolation from local data gathered in Pittsburgh in 1913.3°¢
Other often-quoted estimates like the $500 million annual damage to crops may
also be difficult to support.?3!

Since no method is yet suitable for estimating tangible and intangible pollu-
tion damage costs, any attempt to provide a total dollar figure would be mis-
leading at this time. It should be sufficient to note that from society's
viewpoint, these costs are large and apparently rising with increasing indus-
trialization and urbanization.

c) Petroleum Industry Conservation Actions

The U.S. o0il and gas industries, recognizing that their involvement in conser-
vation includes not only functional operations but also the various aspects of
consumer use of petroleum products, have directed many millions of dollars to-
ward control facilities and basic product research. Based on a conservatively
structured survey made under the auspices of the American Petroleum Institute
(API), it has been estimated that $271 million was expended in 1966 and that
this annual amount has risen steadily to the point where it has reached an es-
timated $560 million in 1970.%%? This represents a combined total of more than
$2 billion during the 5-year period and a rate of spending in 1970 of more than
$1.5 million daily on air and water conservation. It may be noted that these
sharply increased conservation expenditures came at the very time that business
profits generally declined.

In addition, it should be noted that the combined 5-year expenditure data cover
only what the o0il companies spent within the United States. For example, heavy
investments made in the Caribbean and elsewhere to provide low-sulfur fuel
0oils--most of which are consumed in the northeastern states--were not included
in the survey findings.

Figures 3 and 4 indicate the distribution of expenditures between air and water
pollution control. Total conservation expenditures for air and water have been
essentially in balance over the past 5 years, while research and development
expenditures have been heavily weighted toward learning more about air pollu-
tion and ways to control it.

Expenditures for water and air conservation measures have been heavily on capi-
tal equipment, a considerable investment from which no profit return can be
expected. These expenditures have been largely to control air and water pollu-
tion in refining facilities and for water conservation in the production of
crude oil and gas. Included were funds for electrostatic precipitators in re-
fineries. These items may cost more than $1.5 million apiece and an average
refinery would need several. Cyclone air cleaners for a single refinery crack-
ing unit cost more than $500,000,

Expenditures on research and development for air pollution control have been
for improvement of product quality (primarily gasoline), the development of
better process controls, and research into the causes and effects of emissions
from use of petroleum products in both mobile and fixed sources of emissions.

Capital investment in various refineries supplying heavy fuel o0il in order to
reduce sulfur content, previously discussed, is running into the hundreds of
millions of dollars and in some cases may equal the cost of the original re-
finery. With increasing emphasis on land conservation, particularly under the
unique conditions found in Alaska, and with steady progreéss toward further im-
provement in air and water conservation, expenditures will undoubtedly increase
in the future.
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The petroleum industry also recognizes that with about 4,000 tankers and 30,000
other large ships plying the world's oceans, some accidents will happen. The
industry has therefore taken steps to be sure that means are available to han-
dle the costs of cleanup of o0il spills and the costs to persons sustaining pol-
lution damage. For example, voluntary plans have been instituted for handling
the costs of cleaning up o0il discharges from tankers operating in any part of
the world's oceans.

One such plan, the Tanker Owner Voluntary Agreement Concerning Liability for
0il Pollution (TOVALOP), was put into effect in 1969 by seven international
0il companies and is available to all tanker owners who wish to become parti-
cipants. The total tonnage enrolled in the plan now amounts to 96 percent of
the Free World's tanker tonnage. TOVALOP provides for reimbursement by parti-
cipating ship owners to national governments, at the rate of $100 per gross
ton on tanker capacity up to §$10 million, for expenses reasonably incurred by
them to prevent or clean up pollution of coastlines as a result of the negli-
gent discharge of oil from a participating tanker.

In summary, TOVALOP does the following:

e Encourages immediate remedial action by participating tanker owners in
the event of a discharge of oil

e Assures financial capability of participating tanker owners to fulfill
their obligations under TOVALOP through insurance coverage

e Avoids jurisdictional problems under existing maritime law and practice
e Places on tanker owners the burden of disproving negligence

o Provides a national government with machinery for making valid claims
notwithstanding the fact that such government might not, under inter-
national or local law, have a legal obligation to remove o0il discharged
from a tanker or a legal right to recover removal expenses.

Effective April 1, 1971, a new plan provides extended coverage up to $30 mil-
lion per incident in protection. Administered under the new 0il Companies In-
stitute for Marine Pollution Compensation Limited, it incorporates 38 major
0il companies shipping over 80 percent of the crude and fuel o0il shipped
throughout the Free World.

In fulfillment of the original 5-year term of the plan, TOVALOP will continue
for at least another 3 years.

d) Meeting Environmental Costs
The costs of environmental conservation and pollution control are real costs
and, in the long run, will finally have to be borne in one way or another by
the individual members of society. In general, there are four methods by which
these costs can be distributed, either singly or in combination:
e C(Classifying environmental expenses as a normal cost of doing business
e (Granting tax incentives

e Charging economic penalties against societal costs of pollution

e Government subsidies financed from increased taxation (or by reduced
government spending in other areas).

Much thought and study have gone into considerations of how best to handle the
costs of environmental conservation and many different conclusions have been
reached. Most studies have concentrated on how best to equitably distribute
conservation and environmental control costs while maintaining minimum infla-
tionary effects and without interfering with normal market mechanisms,
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Many economists and conservationists feel that there is little direct incentive
in our competitive system for a manufacturer to invest substantial sums of mon-
ey in pollution-abatement facilities and equipment. The claim is that unless
his competitors do the same, he will be unable to recover the extra costs by
increasing the price of his product and that, therefore, absent some compulsion
or economic encouragements, he will avoid the expense, preventing severe im-
pairment of his ability to compete.

The financial requirements for abating pollution and sustaining an adequate en-
vironment are so great that they will probably not be met by any single tech-
nique for cost-sharing. Rather, a combination of techniques of societal shar-
ing of costs will, in all likelihood, have to be employed to accomplish the
task. There follows hereafter a discussion of each of the several mechanisms
of societal cost-sharing which will undoubtedly be considered in some form of
combination.

e) Cost of Doing Business
1) Market Incentives

In support of classifying environmental expenses as a normal cost of doing
business, a recent report by the Economic Environmental Policy Advisory Commit-
tee of the Department of Commerce, entitled "Economic Policy Issues and Envi-
ronmental Deterioration,' stresses the need to achieve a solution to the envi-
ronmental problem by way of the lowest net cost. The committee concluded that
the objective should be to balance abatement costs against the costs of uncon-
trolled pollution in order to maximize the net benefits to society--to achieve
a balance between costs and benefits. In assessing the desirability of minimum
tampering with the competitive market mechanism, the committee said that:

Pollution abatement costs cannot be held to the lowest practical
level if they are assigned to the private sector as costs that must
be met in the production, distribution and consumption of goods.
This means that the costs of pollution abatement, as other costs of
production, must find their way through the market mechanism into
the prices of goods and services. To this end, the public sector
should keep to a minimum any actions which would impede the working
of the price mechanism in the competitive market system. Further,
those responsible for pollution should be free to decide whether

to meet standards through modifications in plant, equipment, pro-
cess or product or through changes in the methods of handling pol-
lutant by-products. An obvious example would be a power generating
plant'gadecision to burn low-sulfur fuels or desulfurize stack
gases.

It is imperative that the choices occasioned by expenditures for pollution con-
trol be made explicit. The ultimate costs of consumer products and the rela-
tionship between competing sources of energy will be determined, in part, by
these environmental control expenditures as they are reflected in costs. Gov-
ernment actions, whether in the form of tax incentives, subsidies or regulatory
requirements, will influence decisions of society to a significant degree. The
economic bases for the decisions of both the government and society as a whole
should be made known to the general public, so that the decisions reached are
based on the best available information.

2) Tax Incentives
The Commerce Department Advisory Committee, however, recognized that the normal
working of the competitive market system may not be adequate to cope with the
occasional crises or emergency situations which would inevitably arise.
The Committee also recognized that government action would be justified to cov-

er transitional periods during which effective pollution control measures are
being introduced, to prevent costly short-term trade-offs such as excessive un-
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employment or disproportionate burdens on certain industries or companies.
The Committee cautioned, however, that such assistance as public subsidies or
special tax relief should be limited to a specific period of time and provide
the means of moving toward the lowest-cost intermediate and long-term solu-
tions that would allow for longer-term technical progress with costs borne by
the private producer/consumer sector.

The federal investment tax credit was designed to encourage spending capital
funds on pollution abatement.®* This type of incentive had such support that
when the tax credit was suspended from October 1966 to March 1967, air and wa-
ter pollution control facilities were specifically exempted from the suspension
and continued to qualify for the credit, provided they were in conformity with
applicable state and federal pollution abatement requirements and policies.??
And although the new Tax Reform Act of 1969 repealed the investment tax credit
provisions, a new provision was adopted for investments in air and water pol-
lution control facilities.®® The cost of such facilities may be written off
over a period of 5 years, provided that the equipment is certified by the state
and federal agencies having jurisdiction.

If effective use is made of tax incentives, certain improvements appear to be
required:

e Broader definitions of pollution control for tax-incentive purposes
e Simplification of procedures

e More absolute incentives, particularly with the aim of bringing cash
benefits closer to the time that investment is made.

Illustrating these points, in the Tax Reform Act of 1969, Congress not only re-
quired certification at the state and federal levels, but limited the benefit

to additions to facilities in existence on December 31, 1968; required an abate-
ment of an existing condition; further restricted the term "abatement'; etc.
Furthermore, the law has been placed in the posture of giving and taking away.
If the taxpayer should qualify in investment for the 5-year amortization, the
amortization in excess of regular accelerated depreciation becomes a tax pref-
erence item, which is subject to the 10-percent minimum tax.

If tax incentives in the area of pollution control are to be uséd effectively,
the scope of the federal laws must be substantially broadened. All facilities
which are installed for the purpose of reducing, eliminating, preventing or
abating pollution at the producing, processing, manufacturing, storage or dis-
tribution site or upon use by the consumer should qualify as pollution control
facilities.

If tax incentives are to be provided, they should be well-defined and practi-
cable at all government levels. It is recognized that there are several means
by which tax incentives can be provided in the federal tax law. Among these
are accelerated depreciation rates, expensing of acquisition costs, and invest-
ment tax credits.

Depreciation. Depreciation rates have frequently been used as a tool to
achieve economic goals. However, the use of 5-year amortization as an incen-
tive is not the best way to ease private industry's cost burden for pollution
control facilities. This incentive is spread over 5 years but the excess of
amortization over regular accelerated depreciation is subject to the 10-percent
minimum tax penalty. A meaningful tax incentive should have the effect of re-
ducing acquisition costs in the year of purchase.

The goal should be to provide the benefit in or as close as possible to the
year of acquisition. Thus, a disadvantage of using depreciation is that its
impact is spread out over a number of years. Furthermore, such incentives re-
quire additional, costly accounting procedures.
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Expensing. A few states (California, for example) now allow a taxpayer to write
off the acquisition cost of a pollution control facility as a deductible expense
in the year of acquisition or certification. This method gives the taxpayer his
tax benefit promptly, and accounting procedures are less burdensome.

Investment Tax Credit. The investment tax credit works as a credit against the
income tax liability of the taxpayer. It reduces the taxes that must be paid
on a dollar-for-dollar basis. As indicated above, the tax laws have provided a
7-percent investment tax credit for pollution control facilities. This 7-per-
cent rate was also used for all other types of business investments in tangible
personal property. Investment tax credits have the following characteristics:

¢ They are simple administratively from both a government and industry
standpoint

e They reduce the cash outflow at the time an investment is made.

New and used facilities acquired through purchase from third parties should
qualify. There should be carry-forward and carry-back provisions for excess
credits, and the normal life of the asset should not affect the qualification
of the facility. A pollution control facility should be defined as any facil-
ity which is installed for the purpose of reducing, eliminating, preventing or
abating pollution at the producing, processing, manufacturing, storage or dis-
tribution site, or upon use by the consumer. In addition, in view of the sub-
stantial maintenance and operating costs associated with pollution control fa-
cilities, which generally do not get a return on the investment, it.would ap-
pear that pollution control facilities should be made depreciable at acceler-
ated rates of depreciation. For maximum effectiveness, no portion of the in-
vestment should become subject to the 10-percent minimum tax.

Tax incentives as discussed above have strong opposition in some quarters.,
3) State and Local Taxes

The majority of states now provide some form of tax relief for pollution con-
trol expenditures. The laws of these states vary, however. Few states have
forms of tax relief which apply to all three major categories of tax, i.e.,
sales, income and property taxes. Other states give a tax relief through only
one or two of the taxes. Usually the relief in the sales and property tax
areas is an exemption from the tax. For the income tax, the tax relief may be
a tax credit, a right to expense, or amortization.

While property tax exemptions and accelerated depreciation for pollution con-
trol facilities are generally available,®’ at the state and local levels the
value of such incentives is quite limited.?®®

The accounting problems of multi-state corporations alone suggest the need for
a uniform system among states. In order for the incentive to be effective, a
comprehensive scheme is required. Connecticut, for example, provides a sales-
and-use tax exemption, a property tax exemption, and a 5-percent tax credit for
income and franchise tax purposes.

Local taxes (income, sales and use, and ad valorem) are becoming increasingly
significant. Generally, local governments follow the state law as to exemp-
tion, etc. Where they do not, however, the local authorities may provide their
own incentives for pollution control facilities.

4) Subsidies

As an alternative or supplement to the granting of tax incentives, subsidies
for pollution control by such means as grants, low-interest loans or artifi-
cially low rates for publicly provided services could be considered. A subsidy
program, because of the variety of measures available and because it would
tackle the problem on a case-to-case basis, would be flexible but very diffi-
cult to administer.
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5) Government-Imposed Economic Penalties

"The principal obstacle to even greater pollution control expenditures by in-
dustry is the generation of enough cash to pay for these nonproductive facil-
ities. Taking money away from industrial companies in the name of a tax on
pollut%gn would not help; in fact, it would harm the cause of pollution con-
trol."

Section 3.
COOPERATION FOR EFFECTIVENESS

To attain environmental conservation on the most effective and economical ba-
sis, cooperation among government, industry and private-citizen groups, as is
sanctioned by applicable law, must be continued and expanded. In addition,
such coordination of effort among industry sectors should be extended where
their operations involve interfaces with one another. This coordination could
extend, for example, to planned joint-research programs, exchanges of research
results, and joint testing of pollution control equipment and material.

Where a cooperative approach to the solution of an environmental problem would
serve the public interest, the Executive Branch should clarify the extent of
cooperation that is consistent with the intent of present antitrust laws and,
if necessary, seek enactment of such further legislation as would be advisable
to authorize the most effective means of dealing with such problems.

Qur antitrust laws play a strong role in maintaining competition and diversity
of effort that are most likely to produce the lowest cost solution to meeting
environmental standards. They properly prohibit collusive action or conspiracy
by competitors in matters affecting commerce and public economic interests.
However, to achieve the goal of improving the environment, in a few situations
it may be that the best interests of society would be served if competitors or
complementary industries were permitted to exchange information on a voluntary
basis or jointly take actions regarding the modification of products or pro-
cedures.,

In view of past experience in other areas, it is essential that there be clear
legislative sanction where expanded cooperative efforts would serve the public
interest in matters of environmental conservation. Should the Executive Branch
conclude that, with appropriate and careful governmental monitoring, existing
law permits a cooperative approach by industry to environmental conservation,
it should define and announce procedures to initiate the desired cooperation.
On the other hand, should the Executive Branch conclude that existing law
raises a serious question concerning the legality of such an approach, it
should propose appropriate legislation to Congress.

A. General Measures

Cooperation can provide many mutual benefits to the affected segments of soci-
ety. One of the most fundamentally useful forms of cooperation is the rather
basic one of continual and open dialogue between industry and government so
that government may have at hand the facts regarding the effects of possible
decisions before their implementation. This knowledge is of vital importance
in assessing the practical 1limits of technology and economics. For example,
where environmental quality does not meet prescribed standards, the constantly
moving limits of technology and economics should be taken into account in set-
ting realistic and stable timetables for achievement of the desired quality.
Similarly, it is of importance that appropriate segments of industry be made
aware of policy planning prior to governmental action.

There is an inevitable period of time involved in planning, financing and im-
plementing measures, and, in a number of instances, developing the necessary
technology to comply with prescribed environmental standards. Thus it is es-
sential that, after standards are determined and the time period fixed for com-
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pliance, industry be able to rely upon the resulting schedule and not be sub-
jected to continual and exceedingly costly schedule revisions.

In some instances technological advances may reach such a stage of development
that they appear available for application in the very near future. If there
is strong reason for confidence that such imminent technological advances will
help to achieve pollution control objectives, then such technology should be
awaited, provided this is in the general public interest.

As another example, imposition of economic penalties is not an effective means
of attaining optimum environmental conservation. In general, societal problems
affecting the public welfare should be approached directly by the public and
its government and not through indirect avenues such as governmentally imposed
economic penalties. The imposition of such economic penalties would provide
the option of accepting the penalty and continuing the undesirable conduct
without abating pollution. This approach also suffers from the virtual impos-
sibility of selecting.an equitable method of assessing charges for the vast
number of potential pollutants. For example, in the case of effluents, it
would be more reasonable to grant plants temporary variances from pollution
control regulations, so long as the public safety is in no way compromised,
pending the taking of necessary measures to arrive at the desired standards.

There are also many forms of cooperation to obtain the maximum use from avail-
able manpower and facilities, thus reducing societal costs of maintaining the
environmental quality.

Industry and municipalities should equitably share, as they do now, both the
use and cost of their respective waste-treatment facilities. There are indus-
try-community waste-treatment systems which are owned and operated by the in-
dustry, not the community. In these cases the community is charged for its
share of the use of the facility. In like manner, where the industry utilizes
municipal waste-treatment facilities, it does now and should continue to pay
its fair share of the costs connected with such facilities.

The petroleum industry actively supports increased attention to harbor coopera-
tives, to cleanup of oil spills, and to broader arrangements with concerned lo-
cal and federal groups for such purposes as providing waste-disposal facilities
and minimizing the effects of o0il spills in coastal and inland waterways.
Likewise, governmental efforts to improve coordination and transportation sup-
port services to minimize mishaps and damage from oil spills at sea are steps
forward in the cooperation necessary to improve protection of the environment.

Improved weather forecasting, ship lanes and navigational aids would provide
additional means of preventing massive spills. Cooperation in the establish-
ment of better controls and international standards are needed in all forms of
shipping. Advanced cleanup techniques would improve the means of controlling
spills.

The petroleum industry and its individual members have mounted a substantial
effort and considerable research to improve ability for the prevention and con-
trol of oil spills. This effort is being coordinated closely with related gov-
ernmental programs.

There is also a basic need for cooperation in developing a common understanding
of the realities of environmental quality and ways of safeguarding it. Each
member of society has a personal responsibility to contribute to the mainte-
nance of an adequate environmental quality. Thus, people should, through all
means of communication, including public education programs, be made aware of
all of the causes of pollution and the measures which the individual can take
to reduce and control pollution. In reducing pollution and in improving the
quality of our environment, the role of education is and will continue to be
vital, and should be emphasized. Recognizing this fact, the oil and gas indus-
tries are expanding appropriate education programs in order to contribute to a
wider understanding of these environmental conservation matters.
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These are but a few, though important, samples of the requirement for coopera-
tion and the benefits which result from it. They are treated in more detail,
along with other examples, in the chapters which follow.

B. Research

Individual petroleum companies carry on intensive research programs to improve
products and operations. The research effort alone of the petroleum companies
relating to environmental conservation is estimated to have been about $36
million in 1970--an increase of 32 percent over the 1969 expenditure.

In addition, cooperative research into problems associated with air and water

conservation has been conducted and/or financed by the petroleum industry over
the years. This has been done both in cooperation with government and wholly

within the industry.

Cooperative efforts toward water-pollution abatement can be traced back to
1929, with the formation of the American Petroleum Institute's Committee on
Disposal of Refinery Wastes. Pioneering air pollution research was begun by
the API in 1953 through a research advisory group to its Smoke and Fumes Com-
mittee. This current broad research effort represents an expenditure of about
$3.5 million a year in direct support of outside research efforts in addition
to individual company expenditures and involves projects in both air and water
conservation,

1. Air Pollution

Current research efforts in which the petroleum industry plays a significant
part involve a wide range of subjects, including automobile emissions, effects
of lead and other additives in motor fuels, medical aspects of lead, reactions
of sulfur oxides in the atmosphere and many others. Following are some of the
principal areas of research, along with an indication of the progress being
made.

Multicompany research programs are proceeding with the aim of developing an
internal-combustion engine and fuel combination that will emit virtually no
harmful pollutants. One, begun in 1967, is made up of six companies from the
petroleum industry and five automobile companies (including both.U.S. and for-
eign companies). Another, also started in 1967, includes a petroleum company
and an automobile manufacturer.

Objectives of the larger group are to achieve automotive emission levels no
higher than 65 parts per million (ppm) of hydrocarbons, 0.3 percent carbon
monoxide, and 175 ppm of nitrogen oxides. In several instances, research ef-
forts have accumulated new basic knowledge about the combustion process, the
chemical nature of catalytic reactions, the effects of introduced air on hydro-
carbon and carbon monoxide control, and the chemical interaction of hydrocar-
bons and nitrogen oxides in exhaust gases. This program is now moving out of
the research phase into development and lab testing of hardware, and in some
instances to road testing of vehicles equipped with the new hardware.

Similarly, the two-company program encompasses Some basic research on engine
combustion. It is also investigating some engine modifications to improve com-
bustion. Fuel evaporation control systems, balanced fuels to minimize engine
deposits, specially modified lubricants, recirculation of exhaust gases to de-
crease nitrogen oxides, thermal reactors for additional combustion, catalytic
reactors to render exhaust gases innocuous, analytical techniques for extremely
low emission levels, and aspects of atmospheric chemistry and the effects of at
atmospheric pollution are in the development stage.

A single company developed a manifold reactor that maintains high exhaust-sys-
tem temperatures, reducing total emissions of hydrocarbons and carbon monoxide
by 80 percent. A multicompany program then developed a synchronized air-injec-
tion system for further reduction of hydrocarbons and carbon monoxide emissions,
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and catalytic reactors for the exhaust system that drastically reduce emissions
of both hydrocarbons and nitrogen oxides.

Another accomplishment of the cooperative emission research programs has been
the development of effective systems of reducing the evaporation of hydrocar-
bons. Crankcase storage has been developed as a means of controlling hydro-
carbon evaporative emissions. A collection and disposal system utilizes a can-
ister of activated charcoal that soaks up evaporating hydrocarbons from the
carburetor and fuel tank and releases them through special valves under con-
trolled conditions to be burned in the engine. This method virtually elimi-
nates evaporative losses, and has been shown to be dependable and durable.
Evaporation-loss control equipment is required nationwide on all cars beginning
with the 1971 model year.

A related program of somewhat broader scope is being conducted by CRC, a joint
industry-government group supported by the Automobile Manufacturers Association,
API and EPA. It is perhaps the outstanding example in the conservation field

of a joint research effort of industry and government. The program of CRC, at

a cost of over $12 million in its first 3 years of existence, is directed by

a group of technical and medical experts from the oil and automotive industries
and the Air Programs office of EPA. Research work is conducted at universities,
government laboratories and private research organizations. The objective of
the program is to bring to bear the expertise of the petroleum and automotive
industries and the Federal Government on problems created by automotive air
pollution. This is done through atmospheric, engineering and medical studies.

Its projects involve such engineering aspects of vehicle air pollution as gaso-
line additives; use of unleaded fuels; fuel volatility; driver habits and traf-
fic patterns; automobile engine time-temperature surveys; diesel exhaust odors;
exhaust gas oxygenate content; exhaust gas particulate matter and polynuclear
aromatic content; and inspection, maintenance and surveillance techniques for
minimizing exhaust emissions.

Studies of atmospheric chemistry and the medical aspects of air pollution are
also being carried on under the CRC program. Already concluded is a survey of
current knowledge of the effects of low levels of carbon monoxide on human per-
formance. Other studies have been undertaken on effects of both carbon monox-
ide and aromatics. Final reports on most of these projects are expected by the
end of 1972.

The American Petroleum Institute since 1966 has sponsored extensive industry
research into the engineering, scientific and environmental health aspects of
the sulfur content of heavy fuels used by industry. This has included a study
of the possible chronic or acute health aspects of sulfur oxides and particu-
lates in ambient air, an evaluation of the state of the art and cost of remov-
ing sulfur oxides from stack gases, a cost study of methods to reduce sulfur
content of heavy fuels, and a wide range of studies into amounts and effects
of atmospheric lead. Some projects included in the API's 1970 program are an
effort to establish a maximum safe concentration-time exposure level for sulfur
dioxide in the atmosphere, a determination of the effect of mixing flue gas
with combustion air when using residual fuels, and a study of the cause of
lead poisoning in certain domestic animals in Iowa.

2. Water Pollution

In addition to widespread in-house research by individual oil companies in wa-
ter pollution control, the American Petroleum Institute and the EPA have been
working as a government-industry team on research studies in biological treat-
ment processes. These studies have been generally aimed at determining how
various hydrocarbon compounds affect municipal and industrial waste-treatment
systems and how biological oxidation systems tolerate the presence of oil.

Present studies are examining the effect of low concentrations of oil on con-
tinuous systems and attempting to determine the feasibility of pretreating oil
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before it enters a biological system. Research still to be done includes the
effect on biological systems of oil compounds (such as crankcase o0il, crude
0il, vegetable oil, etc.) and the monitoring of degradation of compounds in
such systems.

Since February 1969, an API group has been charged with developing an action
program on oil-spills cleanup for the petroleum industry. Its task force on
equipment and materials has as its objective the development of an effective
total system for containing, recovering and storing oil spilled in the open
sea or other rough water. While in-house research has produced skimmers and
other equipment operable in fairly quiet waters, the need now is for highly
flexible equipment that will be effective in high seas.

This task force has also investigated agents for treating oil spills--sorbent
materials, sinking agents, burning aids, dispersants and biological agents.
It is compiling in a single volume all pertinent data on available treating
agents and is developing standard testing procedures.

A task force on liability and indemnification hopes to develop an insurance
plan for oil spills from such sources as offshore drilling platforms, refin-
eries, pipelines or terminals in much the same way that TOVALOP now covers
tanker spills.

A task force on response plans has as its top-priority objective the develop-
ment of an industry response plan for massive oil spills at sea. The group
has completed one major project, preparing a model contingency plan for use by
individual oil companies. It has now completed an inventory of oil industry
installations on or near bodies of water to determine the status of prepared-
ness to deal with oil spills.

A fourth task force is concerned with government liaison, which works with the
EPA, Coast Guard and other U.S. agencies, along with the Institute of Petroleum
in Great Britain and individual oil companies here and abroad.

3. A Basis for Criteria and Standards

Much has been accomplished both by the separate research efforts of companies,
institutions and agencies of government and by the cooperative efforts within
and between these groups.

Most of the information and understanding needed to set ultimate objectives,
criteria and standards necessary to solve all of our pollution problems is not
available. Consequently, the attention of society can well be turned to the
support of broad programs of basic research to evaluate more conclusively the
effects of contaminants on human health and on the general ecology over the
short and long terms. The scope of such an effort is indeed so broad and must
be so continual that it will require the full cooperative resources and talents
of the business community, governments at all levels and educational institu-
tions.

Industrial research into the ways and means of controlling pollution has laid
the foundation for past significant progress and can continue to do so in the
future. Federal research expenditures, on the other hand, should neither dis-
courage or encroach on such private research nor interfere with market competi-
tion between the various forms of energy. Governmental financing is appropri-
ate for fundamental research studies, such as those designed to advance the
frontiers of knowledge pertaining to the quality of the environment and to sur-
vey potential resources.

C. Efforts for Understanding
Individual companies of the petroleum industry have recognized the need for
more precise understanding of the nature of pollution and means to its control.

Separately and cooperatively, they have developed and published substantial
amounts of related technical information. This information has been used by
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them in the training of their own personnel, and by other industries, govern-
ment bodies and the general public.

Under grants from the American Petroleum Institute, a series of authoritative
monographs on the relation of a number of major and minor pollutants to ambient
air quality were prepared by established experts in the field of environmental
science. These monographs cover various aspects of particulates, oxidants,
photochemical smog, sulfur dioxide, carbon monoxide, lead, barium, nickel, man-
ganese, cadmium, zinc and mercury.

As another example, over the years the API Committee on Disposal of Refinery
Wastes has played an important educational role, issuing the first volume of
its Manual on the Disposal of Refinery Wastes in 1935. This manual has been
continuously revised and expanded, and presently is comprised of five volumes
reflecting in detail the state of conservation technology in oil refining, as
follows:

Volume on Liquid Wastes, 1969 (supersedes Vol. I)

Vol. II, Waste Gases and Particulate Matter, Fifth Edition, 1957
(Vol. III was superseded by Volume on Liquid Wastes, 1969)

Vol. IV, Sampling and Analysis of Waste Water

Vol. V, Sampling and Analysis of Waste Gases and Particulate Matter
Vol. VI, Solid Wastes, 1963

Besides these efforts at technical education, both the API and many individual
companies have been active in the education of the general public to the prob-
lems and possibilities of air and water conservation in the petroleum industry.
A series of booklets, films and illustrated speeches has been produced by the
API, while most major companies have produced brochures and other materials to
explain to visitors and customers what they are doing in the interests of
cleaner air and water.

The National Petroleum Council has developed this report in considerable detail
in the hope that it can serve both to provide its readers--in government or in
the private sector--with a better understanding of the complexities of the
problems of pollution control relevant to the oil and gas industries and to
provide useful guidelines to their solution. Much indeed has been accomplished
by research efforts. Yet most of the information and understanding needed to
set ultimate objectives, criteria and standards necessary to solve all of our
pollution problems is not available. Consequently, the cooperative resources
of society can well be turned to substantial and continuous support of broad
programs of basic research to evaluate more conclusively the effects of contam-
inants on human health and on the general ecology over the short and long
terms.
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Chapter Two

LAW AND REGULATORY POLICY

Society--including industry, the general public and governments, domestic and
international--now has a greater awareness that actions taken to raise living
standards must be carried out not only to meet adequately the needs of an ex-
panding population, but also to maintain the quality of the environment as
well.

The petroleum industry shares with all other elements of society, including
government, the responsibility of assuring that our environment be improved
where necessary and that in all cases its quality be adequately maintained for
this and future generations. As part of the vanguard of the conservation move-
ment, the petroleum industry has been improving the technology and techniques
of petroleum operations in order to achieve maximum recovery of natural re-
sources with minimum waste. It is expanding its efforts to carry out its
operations in a manner fully consistent with the needs of society.

However, no single company or industry can solve the problems of environmental
conservation in a vacuum. Just as environmental conservation is a problem of
all of the elements of society--industry, the general public and governments--
so must all of these elements take a constructive part in a societal effort to
attain optimum solutions.

All elements of the social order share in the responsibility to control the
quality of air, water and land and, at the same time, to exercise this control
in a manner which will provide society with other fundamental needs.

Perhaps the first shared responsibility is the orderly development of under-

standing and good relations. Solving problems of environmental quality is a

matter of mutual benefit to industry, government and the general public, with
each having skills and resources which can supplement those of the others.

A good working arrangement with government can be achieved where there is a
continual interplay of ideas aimed at developing intelligent, well-thought-out
laws and regulations. Industry needs to know what government wdnts, and what
government is about to ask it to do; government needs to know what industry
can do, what it is trying to do, and how much time and money it is going to
take. Best results can often be achieved where industry is asked to partici-
pate, in an advisory capacity, beginning at an early stage in the development
of policy, laws and regulations.

Naturally, communication to assure orderly development and to enhance the im-
plementation of government regulations is best carried out in an atmosphere of
mutual trust and frank and open discussion. Sometimes it is necessary to di-
vulge confidential information, but more often effective communications consist
simply of an exchange of general knowledge, leading to better understanding

and more intelligent action.

Central topics in any industry/government discussions of the elimination of
current problems are time and economics. The government may have public pres-
sure demanding action, while the industry may have knowledge that the necessary
technology cannot be acquired for some years. Industry participation can help
to assure that adequate consideration is given, in the formative stages of pro-
posed legislation, to the time required for implementation and the economic
feasibility of the proposal.

Government and industry share a responsibility to the public to cooperate in
the use of all knowledge and skills in the creation of a healthier environment.
A good working relationship between government and industry is the strongest
basis for an effective solution to these problems.

39



Section 1
FEDERAL LAWS AND REGULATORY POLICY

The legal aspects of pollution control cover a broad spectrum ranging from in-
ternational treaties and conventions at one end to local ordinances and regu-
lations at the other. In between are the federal laws on the subject and those
at the state level. This portion of the discussion will be addressed to the
federal enactments and the programs and policies developed thereunder--specifi-
cally, (1) the Water Pollution Control Act Amendments of 1956,“° as amended by
the Water Quality Act of 1965,! by the Clean Water Restoration Act of 1966,
and bX the Water Quality Improvement Act of 1970;%2% (2) the Clean Air Act of
1963,%?® as amended by the Air Quality Act of 1967,"" and further by the Clean
Air Amendments of 1970; and (3) the Solid Waste Disposal Act of 1965.%°

No discussion of legislation in as dynamic a field as environmental conserva-
tion can ever be fully up-to-date. A daily reading of the Congressional Record
or the Federal Register reveals the ever-growing extent of the discussion at
the federal level. At the state level the extent of such discussion is multi-
plied by a factor of 50.

As indicated previously, the NPC Committee on Environmental Conservation chose,
as a closing date for this study, the conclusion of the second session of the
91st Congress.

A. Definitions

The federal water and air laws contain no definition of pollution. This omis-
sion was probably intentional because of the basic federal philosophy of leav-
ing to the states the primary responsibility of preventing and controlling
pollution, including the limits to the concept of pollution itself.

There is, however, a federally recommended definition of water pollution which
appeared in the Federal Water Pollution Control Administration's (now EPA's)
Suggested State Water Pollution Control Aet. In this Act, which has been
adopted in whole or in part by a majority of the states, pollution is defined
as follows:

(a) "Pollution'" means such contamination, or other alteration of
the physical, chemical or biological properties, of any waters of
the State, including change in temperature, taste, color, turbidity,
or odor of the waters, or such discharge of any liquid, gaseous,
solid, radioactive, or other substance into any waters of the State
as will or is likely to create a nuisance or render such waters
harmful, detrimental or injurious to public health, safety, or wel-
fare, or to domestic, commercial, industrial, agricultural, recrea-
tional, or other legitimate beneficial uses‘ or to livestock, wild
animals, birds, fish or other aquatic life."®

The Council of State Governments in its Suggested State Air Pollution Control
Act uses these definitions:

As used in this Act: (a) "Air contaminant" means dust, fumes, mist,
smoke, other particulate matter, vapor, gas odorous substances, or
any combination thereof. (b) "Air pollution'" means the presence in
the outdoor atmosphere of one or more air contaminants in such
quantities and duration as is or tends to be injurious to human
health or welfare, animal or plant life, or property, or would unrea-
sonably interfere with the enjoyment of life or property."“’

The words 'health" and "welfare" appear in both of these suggested state laws
and also in those portions of the federal water and air enactments authorizing
abatement proceedings with respect to pollution "which endangers the health or
welfare of any persons."*
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Although neither of these words is defined in any of these acts, the Federal
Government took the position that the endangerment of health or welfare does

not require evidence of the existence of actual harm or injury. '"The true
inquiry,' it is said, "in the 1light of the policy of the statute, is whether
there is a reasonable apprehension of such danger. If this exists, the require-
ment is met."*®

It was also the Government's expressed view that the health endangered, being
the health "of any persons,' refers to the actual state of health enjoyed by
persons before pollution affects them. This means, according to this position,
that "a preexisting disease or infirmity which renders a person particularly
susceptible to injury does not confer immunity upon the source of the injury.

A polluter must take his population as he finds it.'®?

In instituting abatement proceedings, the Government has applied a definition
of health adopted by the World Health Organization (WHO). 'Health,'" according
to this standard, '"is a state of complete physical, mental and social well-
being and not merely the absence of disease or infirmity."S!

B. Water Pollution

Until 1948 the role of the Federal Government with respect to the quality of
our Nation's water resources was very limited. Problems in that area were
left largely to the individual states.

1. Navigable Waters

There were some areas of overriding national importance which led the Federal
Government to legislate concerning navigable waters as far back as 1890 when
the forerunner$2 of the Rivers and Harbors Act of 189953 was enacted.

Although the Rivers and Harbors Act was aimed at impediments to navigation, its
confusing arrangement has produced results having no relationship to navigation.
It contains two basic prohibitions separated by a semicolon. The first makes
unlawful the discharge of any refuse matter other than liquid sewage into navi-
gable waters. The second outlaws depositing any material on the banks of navi-
gable waters where it may be washed into such waters. The phrase "whereby navi-
gation may be impeded" follows these two prohibitions, but because a semicolon
separates them, the courts have held that each stands alone and that, therefore,
the navigation impediment language modifies only the second prohibition.®*

Thus, refuse dumping is unlawful regardless of its effect on navigation. And
refuse has been held to include particles of industrial solid wastes suspended
in water and materials of commercial value not commonly thought of as discards
or waste, such as aviation gasoline accidentally discharged into a navigable
river.5%® These cases also establish the principle that equitable relief could
be obtained for the violation of a statute criminal in nature. This was a novel
principle of law not previously accepted by courts of equity.

Holdings such as these may be of narrow interest, but the philosophy expressed
by Supreme Court Justice William O. Douglas in the majority opinion in the
aviation gasoline case has broad implications for those who may seek to give
water quality legislation a limited or even a literal construction. His words
are worth noting:

This case comes to us at a time in the Nation's history when there

is greater concern than ever over pollution--one of the main threats
to our free-flowing rivers and to our lakes as well. The crisis

that we face in this respect would not, of course, warrant us in
manufacturing offenses where Congress has not acted nor in stretching
statutory language in a criminal field to meet strange conditions.
But whatever may be said of the rule of strict construction it can-
not provide a substitute for common sense, precedent, and legis-
lative history.%®
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Violation of the antidumping provisions of the Rivers and Harbors Act is a
criminal offense,>’ and freedom from fault or negligence and absence of knowl-
edge appears to be no defense.®®

2. Interstate or Navigable Waters

In 1948 a more comprehensive federal approach to the problems of water quality
was initiated by the enactment of the Water Pollution Control Act of 1948.°°
Except, however, for limited federal enforcement authority with respect to pol-
lution of interstate waters, the emphasis of this statute was on research, co-
operative federal/state development programs and financial aid.

Finally, in 1956 the Federal Water Pollution Control Act was passed,®’ which
with its subsequent amendments®® is the basic federal framework for water pol-
lution control today.

This blanket intrusion by the Federal Government into water pollution was
prompted by the belief that the states were not coping with and, because of
their limited financial resources, could not cope with the problem. In addi-
tion, because so many of the affected waterways were interstate or navigable,*
some form of federal intervention seemed appropriate and necessary.

In putting together the federal legislative package, three fundamental questions
were faced. A basic one was whether water quality standards should be adopted
by the Federal Government or the states. The original proposal introduced by
Senator Edmund S. Muskie in 1963 provided for the promulgation of federal stan-
dards.®? Ultimately this issue was resolved by giving the states the initial
opportunity to establish water quality standards, with authority in the Fed-
eral Government to act only if the states failed to do so in a manner accept-
able to the Administrator of the Environmental Protection Agency.

A second fundamental question concerned the type of standards to be established.
Should they relate to the quality of the receiving water or to the quality of
the effluent discharged, or both? Senator Muskie's original bill provided for
standards applicable both to the quality of the receiving water and to the
quality of the effluent.t As finally enacted in 1965, the Act omitted any ref-
erence to effluent standards and provided only that water quality standards
adopted by each state were to be "applicable to interstate waters or portions
thereof within such State.'%

*The federal legislation on this subject applies, by its terms, to "interstate
waters" for purposes of quality standards (5 10(c)(1)) and to "interstate or
navigable waters" for abatement purposes (§ 10(a)). From a legal jurisdiction
viewpoint, using "interstate waters'" as a basis for federal intervention has
no constitutional support. The fact that waters cross state lines creates no
basis for federal jurisdiction under the commerce clause of the U.S. Consti-
tution. An interstate waterway is not, in and of itself, interstate commerce.
It may be a highway or an artery for such commerce. Because the commerce
power is all-embrasing, including not only those things directly in commerce
but also those that affect commerce, a waterway, even though wholly intra-
state, is nevertheless subject to federal jurisdiction if it is a link in an
interstate route. (See United States v. Appalachian Electric Power Co., 107
F. 2d 769 [4th Cir. 1939], rev'd. on other grounds, 311 U.S. 377 [1940].)

The Supreme Court has consistently broadened the definition of navigability
of waters to the extent that practically no distinction can now be made that
implies a 1limit on federal jurisdiction. (Federal Power Commission v. Union
Electric Co., 381 U.S. 90 [1965].) Thus the critical question is whether the
activity is within interstate commerce, regardless of navigability.

t88th Cong., S.649 § 4 provided for "...(a) standards of quality to be appli-
cable to such interstate or navigable waters, and (b) the type, volume, or
strength of matter permitted to be discharged...."

£33 U.S.C. 8 466 g(c)(1). Proposed legislation pending at the time of this

report would impose effluent requirements on all industrial and municipal
sources--91st Cong., S.3471, S.3687.
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A third fundamental question concerned the adoption of uniform national stan-
dards as opposed to flexible standards geared to local conditions. This issue
was related to the one of federal versus state standards, and the decision to
leave the establishment of standards to the states in the first instance dic-
tated the elimination from the Act of any reference to uniform national con-
trols.

Congress in enacting the federal charter declared that the national policy was
"to recognize, preserve, and protect the primary responsibilities and rights of
the States in preventing and controlling water pollution."®® To this end, the
federal statute provides for grants to assist states, municipalities and inter-
state agencies in local water-pollution control activities and for opportuni-
ties to the states to establish their own water quality standards, failing
which, the Federal Government will do so in the case of interstate waters. In
addition, the Federal Government is given authority to prosecute polluters by
abatement proceedings. Administration of the Act is presently in the hands of
the Office of Water Quality of the EPA.°®*

Controversies arose over the Department of the Interior's requirement of secon-
dary treatment or its equivalent for all water discharges,* and over the an-
nouncement by the Department of the Interior early in 1968 of its so-called
"non-degradation standard" requiring that waters whose existing quality is
better than that called for by established standards must be maintained at

that higher quality level.t

The secondary treatment controversy raises the issue of whether controls can,
under the law, be placed on the quality of discharges rather than on the qual-
ity of the receiving water. Those who oppose the requirement maintain that it
is an effluent standard of the type rejected by Congress at an early stage in
the history of the water quality legislation in favor of standards which, in
the language of the Act, shall be "applicable to interstate waters or portions
thereof within such State,"®® thus in their view referring clearly to the qual-
ity of the receiving waters.®®

Iowa elected to be the '"guinea pig" in testing this issue. It did not incor-
porate any secondary treatment requirements in its standards for those portions
of the Mississippi and Missouri Rivers within its jurisdiction on the ground

*The secondary treatment Guideline (No. 8) is as follows: 'No standard will
be approved which allows any wastes amenable to treatment or control to be
discharged into any interstate water without treatment or control regardless
of the water quality criteria and water use or uses adopted. Further, no
standard will be approved which does not require all wastes, prior to dis-
charge into any interstate water, to receive the best practicable treatment
or control unless it can be demonstrated that a lesser degree of treatment
or control will provide for water quality enhancement commensurate with pro-
posed present and future water uses."

tThe non-degradation standard requires that the following provision be incor-
porated in all state standards: 'Waters whose existing quality is better
than the established standards as of the date on which such standards become
effective will be maintained at their existing high quality. These and other
waters of a State will not be lowered in quality unless and until it has been
affirmatively demonstrated to the State water pollution control agency and

the Department of the Interior that such change is justifiable as a result of
necessary economic or social development and will not interfere with or become
injurious to any assigned uses made of, or presently possible in, such waters.
This will require that any industrial, public or private project or develop-
ment which would constitute a new source of pollution or an increased source
of pollution to high quality waters will be required, as part of the initial
project design to provide the highest and best degree of waste treatment
available under existing technology, and, since these are also Federal stan-
dards, these waste treatment requirements will be developed cooperatively,"
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that such requirements were not necessary in order to maintain proper water
quality standards for those rivers. Under this circumstance, the Secretary of
the Interior convened a conference proceeding pursuant to the statute®’ follow-
ing which he promulgated federal standards.®

The non-degradation standard raised concern not only that it was at variance
with the Act's authorization to the states to take water use and value for
various purposes, including industrial, into consideration in establishing
standards but also that, if strictly applied, it would preclude the development
of remote, untouched areas. The Secretary in promulgating the controversial
standard justified it under the provision in the statute that standards must
"be such as to....enhance the quality of water."®?®

It may not be possible to reconcile completely the factors of quality enhance-
ment on the one hand and use and value on the other, but the controversy seems
to have subsided somewhat. This was a result of the Department's apparent
willingness to compromise by deleting from the standard the requirement that
any deviations be approved by it as well as by the state agency, thus leaving
to the states themselves the determination of applications for exceptions. It
remains to be seen what course will be followed by EPA.

3. Territorial Waters and the Contiguous Zone

In addition to this basic legislation on water pollution, we have a special en-
actment plus an administrative regulation applicable to oil spills into our
navigable waters, the outer boundary of which is the 3-mile 1limit, and into

the contiguous zone, which extends from the 3-mile 1limit to the 12-mile limit.

The forerunner of the present law on this subject was the 0il Pollution Act of
1924,7® which was an attempt to cope with the problem of o0il discharges from
vessels into the navigable waters of the United States. The prohibitions of
the 1924 Act against such discharges were difficult to police as a practical
matter and, from an enforcement point of view, the difficulty was compounded
by a 1966 amendment to the Act, which made such o0il discharges unlawful only
if grossly negligent or willful.”!

A much more stringent approach to oil spills was taken by Congress when it
enacted the Water Quality Improvement Act of 1970, which was signed into law

by the President on April 3 of that year.’? It broadly prohibits the discharge
of 0il into or upon (1) the navigable waters of the United States, (2) the
adjoining shorelines, or (3) the contiguous zone. Sources covered by these
prohibitions are (1) vessels other than government vessels; (2) onshore facili-
ties, which would include refineries, terminals, manufacturing plants, motor
vehicles and rolling stock; and (3) offshore facilities within the 3-mile
limit, which would include drilling rigs, drilling platforms, storage facili-
ties and pipelines.’?® Any such deep-water facilities beyond the 3-mile limit
would not be covered by this law.’* They were exempted because the Secretary
of the Interior had already covered spills from offshore wells beyond the 3-
mile limit by regulations’® issued under the Outer Continental Shelf Lands

Act.

To avoid the automatic intervention of the Federal Government in cases of minor
spills, the Water Quality Improvement Act of 1970 agplies only to spills "in
harmful quantities' as determined by the President’ Such quantities; in the
light of particular conditions, are to be spelled out in regulations.’® The
Act directed the issuance of regulations which would specify the quantities,
occasions, circumstances and conditions to be utilized in characterizing an oil
discharge as harmful and therefore prohibited, and those to be characterized

as not harmful and therefore permissible. On September 11, 1970, the Depart-
ment of the Interior issued regulations which defined "harmful quantities'" of
0il as discharges of o0il which (1) violated applicable water quality standards
or (2) created a visible film or sheen upon, or discoloration of, the water.
However, industry has contended that under the ''sheen' standard virtually any
discharge containing oil, no matter how minute in quantity, can be construed

as harmful since discharges of water containing insignificant quantities of
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0il can, under some conditions, cause a sheen, although normally they would
not do so. Moreover, even though the "sheen" standard did not seem to be
technologically feasible at that time, the regulations became effective imme-
diately.

The Act does not create an affirmative obligation on the part of an o0il spiller
to clean up his discharge, although under certain circumstances he will be re-
quired to pay the bill. The affirmative, positive cleanup thrust of this law
is directed to the President, who is authorized (1) to remove or arrange for
the removal of spills "unless he determines such removal will be done properly"
by the discharger,’® and (2) to prepare a National Contingency Plan for re-
moval of o0il spills by federal officials in coordination with state and local
agencies,®’ with a proposed budget up to $35 million to finance the program.

There are, however, some affirmative obligations placed on o0il dischargers.

One is to give 1mmed1ate notice to the Federal Government of harmful spills
under penalty of a $10,000 fine or a year's imprisonment, or both. Another
is to pay a civil penalty up to $10,000 for knowingly discharging oil in harm-
ful quantities.®® A third is to reimburse the Federal Government for the costs
of cleanup unless the discharger can prove that the spill was caused solely by
an act of God (which is defined as an act occasioned by an unanticipated grave
natural dlsaster),s“ an act of war, the negligence of the United States, or by
the act or omission of a third party whether or not negligent.®®

Absent such exculpatory circumstances, one who discharges oil in violation of
the statute will be liable to the Government for the costs of cleanup, subject
to the following limitations: (1) in the case of a vessel, $100 per gross ton
or $14 million, whichever is lesser, and (2) in the case of an onshore or off-
shore fac111ty, $8 million except that, in the case of onshore facilities,
lower limits may be established by regulations for small plants with not more
than 1,000 barrels of capacity. None of these limitations will apply if the
Government ''can show that the discharge was the result of willful negligence
or willful misconduct within the privity and knowledge of the owner," in which
event the owner or operator shall be liable for the full amount of the costs.®®

If the owner or operator of a vessel or an onshore or offshore facility from
which 0il is discharged in violation of the statute proves that the discharge
was caused (1) solely by the act or omission of a third party or (2) solely by
such act or omission in combination with an act of God, act of war or negli-
gence of the Government, such third party shall be liable to the Government,
subject to the same defenses limitations and conditions applicable to the
owner or operator.?®

The statute expressly disclaims any federal intention of preempting the field
of oil discharges, thus permitting the states or their political subdivisions
to impose "any requirement or liability with respect to the discharge of oil
into any waters within such State."®® It must be assumed, in spite of this
broad disclaimer, that Congress did not intend to give the states carte blanche
approval to legislate or regulate at the local level in a way that would be
inconsistent with the federal program. For example, a state law imposing a
direct obligation on the operator of an onshore facility to clean up any oil
discharge from such facility, or to pay a fine for failure to do so, may well
be impossible to comply with, as a practical matter, if the Federal Government
itself assumes the primary cleanup obligation, as it has a right to do under
the federal statute. Even where there 1s no preemption, a state cannot impose
on one engaged in interstate commerce an obligation with which it is physically
1mp0551b1e to comply because of inconsistent federal requirements in the same
field.

The strong recommendation of the petroleum industry has been adopted that no
liability for cleanup costs with respect to vessel discharges can have any
practical meaning unless there is an obligation to establish financial respon-
sibility on the part of vessels entering U.S. waters. After April 3, 1971, all
such vessels of over 300 gross tons must maintain evidence of financial respon-
sibility of $100 per gross ton or $14 million, whlchever is less, in accordance
with regulations issued by the Federal Maritime Agency.?
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The new statute®! repeals the ineffective 0il Pollution Act of 1924.%% The old
Rivers and Harbors Act of 1899,°3% however, still remains in effect,®* thus por-
tending what may well be serious and inequitable consequences for oil operators
because of the mutually inconsistent provisions of these two laws. For example,
an unavoidable discharge of a minor quantity of oil from a refinery into an ad-
jacent navigable waterway which may not violate the new 1970 statute, because
the amounts involved are not substantial enough to be harmful, and which may
not transgress federally approved state water quality standards, may still be
attacked under the 1899 Act and the discharger subjected to a criminal penalty
up to $2,500,

On December 23, 1970, the President issued Executive Order 11574 requiring the
implementation of a permit program under the Act of 1899 "to regulate the dis-
charge of pollutants and other refuse matter into the navigable waters of the
United States or their tributaries and the placing of such matter upon their
banks."®% The Secretary of the Army (acting through the Corgs of Engineers)
has subsequently issued implementing rules and regulations.?’

In addition to the statutory provisions on o0il spills, the Department of the
Interior has issued specific regulations covering operations on the Outer Con-
tinental Shelf (0CS) under oil and gas leases.®’ The regulations apply only
to federal leases on sub-surface lands outside the 3-mile limit. The issuance
of these regulations in 1969 followed the Santa Barbara oil leak, and because
of this administrative rule-making, Congress omitted from its 1970 oil-spill
enactment any provisions on that subject with respect to drilling operations
on the 0CS.

Although the Secretary of the Interior stated that it was his intention to im-
pose unlimited and absolute liability on companies holding Outer Shelf leases
for cleaning up o0il spills regardless of fault or negligence,®® there is some
question whether the language of the regulation goes that far. The language
provides:

If the waters of the sea are polluted by the drilling or production
operations conducted by or on behalf of the lessee, and such pol-
lution damages or threatens to damage aquatic life, wildlife, or
public or private property, the control and total removal of the
pollutant, wheresoever found, proximately resulting therefrom shall
be at the expense of the lessee.’®

The words '"proximately resulting therefrom," i.e., from the drilling or pro-
duction operations, are legal words of art connoting the absence of some out-
side controlling force such as an act of God, act of war or act of a third
party. If a vessel operated by someone else runs into an offshore drilling
rig causing the well to discharge oil into the surrounding sea without any
contributing fault or negligence on the part of the well operator, the pollu-
tion damage is not the proximate result of the drilling operation but of the
act of a third party.

Another question with respect to the Secretary's regulations is their applica-
tion to existing leases. The Outer Continental Shelf Lands Act authorizes the
Secretary of the Interior to prescribe regulations for the prevention of waste,
the conservation of natural resources and the protection of correlative
rights.'®® Pursuant to this authority the Secretary's regulations prior to
Santa Barbara provided simply that the lessee shall not pollute the waters of
the high seas.'®! The statute authorized a fine of up to $2,000 for a knowing
and willful violation without any cleanug provisions or other penalties, ex-
cept possible forfeiture of the lease.!®? The new regulatory obligations is-
sued in 1969 purport to be binding on lessees under existing leases as well as
under new leases. Many lawyers question the legality of the former on the
ground that a valid binding contract, such as an oil and gas lease, cannot be
unilaterally amended by one party to impose more burdensome obligations on the
other than those existing at the time the contract was made. A suit against
the Government based on this theory is pending.'®?
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The Act does provide that the laws of each adjacent state as of August 7, 1953,
shall apply to the Outer Shelf to the extent that they are not inconsistent
with federal laws and regulations.!®* Under this provision it may be argued
that the imposition of absolute liability, even as to existing leases, is justi-
fied if state law as of August 7, 1953, so decreed.'®® But contrariwise, it
will be said that any such rule of absolute liability under state law is in-
consistent with federal regulations which impose liability only for failure to
take '"reasonable precautions for keeping all wells under control"!'®® and to
take '"reasonable precautions to prevent any well from blowing open."'’”  Fur-
thermore, the standard lease forms applicable to offshore Santa Barbara provid-
ed that the lessee was not responsible for casualties occasioned by causes be-
yond his control.

C. Air Pollution

The Federal Government has moved more slowly on the air pollution front than it
has in connection with polluted waters. It was not until 1955--7 years after
the Water Pollution Control Act of 1948--that Congress put the Federal Govern-
mentl%g the air pollution picture by the passage of the Air Pollution Control
Act.

The states'-rights principle was recognized by the provision that "the preven-
tion and control of air pollution at its source is the primary responsibility
of states and local governments."!??®

The 1963 Clean Air Act provided, among other things, for the development of air
quality criteria by the Federal Government through HEW (now the responsibility
of EPA) to guide local control agencies and for abatement proceedings patterned
after those in the 1956 Water Pollution Control Act. Added in 1965 was a pro-
vision authorizing HEW to establish national standards for emissions from new
motor vehicles.!!?

A major weakness, however, in the 1963 Act was the absence of any program for
establishing air quality standards other than for automobiles. This ineffec-
tiveneff led to the Air Quality Act of 1967, enacted in November of that

1
year.

That law (amended further in 1970) made applicable to air much of the philos-
ophy and procedural arrangements previously written into the water program, in-
cluding the issuance of criteria by the Federal Government and the provision
fot states to have the opportunity to adopt their own standards in the light
of those criteria.''? 1If a state fails to adopt standards or if those adopted
are found inadequate by EPA, the latter is authorized to promulgate federal
standards for such state.!l®

Also patterned on the Water Act are the abatement provisions of the Air Quality
Act. In addition, immediate action for an injunction to stop pollution is
authorized when there is an emergency endangering public health.'!'*

The core of the 1967 Act is the standard-setting procedure. The provisions
follow the pattern of the earlier water pollution law, leaving the initial
opportunity and responsibility for establishing ambient air quality standards
to the states. One jurisdictional difference, however, is the concept of con-
trol regions in the Air Quality Act, some of which will encompass areas in more
than one state.

Another dissimilarity in the standard-setting procedures under the water and
air statutes results from the legislative history which makes it clear that in
the air field the implementation plans to be formulated by each state in sup-
port of its ambient air standards should contain emissions controls applicable
to the sources or classes of sources- of various discharges.!'!®

It is possible to justify different approaches to the setting of water and air

standards so as to make a valid distinction between receiving water standards
only, on the one hand, and both ambient air and emissions standards on the
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other. Not every drop of water must be fit to drink by human beings. In addi-
tion to our potable needs, waters serve a variety of other requirements,
including industrial, agricultural and recreational uses. Because of these
varying uses (which will differ from stream to stream, depending on primary
water needs), a preferable degree of flexibility can be achieved by the use of
stream standards alone, which are geared to local requirements, than by efflu-
ent standards, which by their very nature are rigid and inflexible and thus

not as amenable to adaptation to local conditions.!!®

There is also a practical justification for differing approaches to water and
air standards. Rivers, streams and lakes occupy fixed channels or areas. Dis-
chargers on their adjacent shores are therefore more readily identifiable, and
their effluents are relatively easy to monitor. Thus it is not an impossible
administrative burden to police shoreside operators in an enforcement program
aimed at ‘maintaining receiving water standards. Our ambient air on the other
hand has no boundaries. Dischargers into that air are everywhere. Each indi-
vidual exhales carbon dioxide as he breathes. To attempt to control the qual-
ity of such an all-pervasive medium, with potential polluters literally scat-
tered all over the map, by ambient air standards alone without emissions con-
trols would probably impose impossible administrative and enforcement burdens.

As justifiable as air emissions controls may be, they should be framed in terms
of limitations on types and amounts of discharges from particular sources or
classes of sources, as distinguished from requirements specifying kinds or
types of emissions control equipment. To tell an emitter what he can discharge
into the air may be proper. To tell him how to control his emissions is not.
Each source should be free to determine its own method of control. To do
otherwise, by making mandatory specified control techniques or equipment, would
discourage the development of new technological improvements.

There is nothing inconsistent between this caveat and the Air Quality Act's
direction to HEW (now to EPA) to issue information on those recommended pollu-
tion control techniques, the application of which is necessary to achieve levels
of air quality set forth in the agency's criteria. The purpose of this pro-
vision is to disseminate, in the words of the Act, "data...on the latest avail-
able technology and economic feasibility of alternative methods of prevention
and control of air contamination including cost-effectiveness analyses."!!7

The reference in the quoted language to "alternative" techniques makes it clear
that the choice among the recommended methods should be left to the individual
sources of air contamination,

In the light of all of these comments with respect to ambient air standards,
it is obvious that a degree of flexibility was intended by Congress so that
regional standards could be adapted to local conditions. This, of course, is
borne out by the fact that the bill which became the Air Quality Act of 1967
contained, when it was introduced, authorization to HEW to establish national
emissions standards for particular industries. After much testimony in op-
position to this provision, it was deleted with, however, a direction to HEW
to conduct a 2-year study of the issue with respect to stationary sources.*

The 1965 amendment to the earlier Clean Air Act of 1963 giving HEW the authori-
ty to establish national standards applicable to emissions from new motor
vehicles was reenacted as Title II of the 1967 Act,!!® but with an express
provision making it clear that the Federal Government was preempting the field
so that the basic philosophy of 1eavin% standard-setting to the states would

not be applicable to new automobiles.'’® This provision settled the arguments
that had been raised under the 1965 amendment because of the absence then of

any preemptive language. The 1967 recodification makes sense, because the manu-
facture of moving sources of air pollution, such as motor vehicles, which travel
from state to state, cannot adequately be controlled under varying local regu-

*pub. L. No. 90-148, § 211(a), 81 Stat. 503. Pending legislation would es-
tablish nationwide air quality standards and national emissions standards for
stationary sources emitting hazardous pollutants.
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lations. The burden on automobile manufacturers of turning out cars meeting
individual and differing state standards would be impossible.

In spite of these logical arguments for uniform national emissions standards
for new motor vehicles, as opposed to the contrary ones which won the day for
stationary sources, an exception was carved out for California.* Because

of its longer experience in the southern part of the state with smog problems,
particularly from automobile emissions, and because of its earlier laws and
regulations applicable to such emissions, it was given an exemption from the
preemption provision permitting it to enforce its own stricter standards.

Also part of Title II is a section dealing with registration of fuel additives
under which EPA is authorized to require specified reports from fuel and addi-
tive manufacturers.!?? -
The use of additives in gasoline and other fuels to improve their properties
prompted these registration requirements. The purpose of the registrations is
to give EPA factual information about the use of additives and their composi-
tion, so that the Government can by its own tests determine the air pollution
effect of the combustion products of fuel additives.

The 1967 Act was the subject of major revisions and modifications by the Clean
Air Amendments of 1970. The bill enacting these amendments was signed by
President Richard M. Nixon at the close of the year.

The main thrust of the 1970 law is to increase the power and authority of the

Federal Government to cope with air pollution on a national level while at the
same time maintaining the basic premise of the earlier underlying legislation

that "each State shall have the primary responsibility for assuring air qual-

ity within the entire geographic area comprising such State."

The significant provisions are as follows:

° The EPA is to issue criteria for major pollutants from mobile and
stationary sources which have an adverse effect on public health and
is then to promulgate regulations prescribing a national primary
ambient-air-quality standard to protect public health and a national
secondary standard to protect public welfare for each pollutant.

Each state must promulgate an implementation plan for these federal
standards. If a state fails to act, or if its implementation plan

is unacceptable, the Administrator of EPA is authorized to promulgate
an implementation plan of his own.

° The Administrator is directed to publish a list of categories of
stationary sources, and to establish federal standards of performance
for new stationary sources.

o He is also to publish a list of hazardous air pollutants (pollutants
to which no ambient air quality standard is applicable and which
cause an increase in illness and mortality) and to prescribe emissions
standards for each hazardous pollutant,

) The Administrator must prescribe standards applicable to the emission
of any pollutant from any new motor vehicle or engine which causes
pollution or endangers health. The manufacturers of motor vehicles
have until January 1, 1975 (for 1975 model cars), to attain a 90-
percent reduction in emissions of carbon monoxide and hydrocarbons
allowed for 1970 models. During and after the 1976 model year, emis-
sions of oxides of nitrogen from new vehicles or engines must be re-
duced by 90 percent from the average emissions actually measured dur-

*Pub: L. No. 90-148, § 208(b), 81 Stat. 501. Pending legislation would establish
nationwide air quality standards and national emissions standards for station-
ary sources emitting hazardous pollutants.
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‘ing the 1971 model year. Auto makers can seek a l-year extension of
these deadlines. For carbon monoxide and hydrocarbons, the earliest
date they may apply for such an extension 1s January 1, 1972, and for
oxides of nitrogen, January 1, 1973,

° As in the Air Quality Act of 1967, the Administrator may designate any
fuel (including, but not limited to, motor fuels) or fuel additive;
after such dates as he may prescribe, it is unlawful to sell, offer
for sale, or introduce into commerce such fuel or additive unless the
Administrator has registered it. For the purpose of registering a fuel
or additive, the fuel manufacturer must supply the commercial identi-
fying name and manufacturer of any additive contained in the fuel, the
range of concentration of any additive in the fuel and the purpose-in-
use of any such additive. The additive manufacturer must notify the
Administrator of the chemical composition of the additive.

Under the 1967 Act, registration was automatic upon compliance with these re-
quirements. Under the new law, however, the Administrator may also require the
fuel or additive manufacturer to--

) Conduct tests (in conformity with procedures and protocols established
by the Administrator) to determine potential public health effects of
such fuel or additive (including, but not limited to, carcinogenic,
teratogenic or mutagenic effects), with the results not to be con-
sidered confidential

o Furnish the description of any analytical technique that can be used
to detect and measure any additive in the fuel

) Specify the recommended range of concentration and purpose-in-use of
the additive

o Provide such other information as is reasonable and necessary to de-
termine the emissions resulting from the use of the fuel or additive,
its effect on the emissions control performance of any vehicle or
engine, and the extent to which the emissions affect the public health
or welfare.

The Administrator may control or prohibit manufacture or sale of any motor ve-
hicle fuel or fuel additive if the emissions therefrom will endanger the public
health or welfare, or if its combustion products will interfere with the per-
formance of any emissions-control device in general use or sufficiently devel-
oped that it could be in general use in a reasonable time if the fuel or addi-
tive were regulated. Prior to controlling or prohibiting the manufacture or
sale of any fuel or additive, the Administrator is required to '"consider" all
relevant medical and scientific information available to him, as well as other
technologically or economically feasible means of achieving emissions standards.

After the Administrator has taken any action controlling or prohibiting the
manufacture or sale of any fuel or fuel additive, no state other than California
may prescribe regulations for such fuels or additives unless they are identical
to those prescribed by the Federal Government or unless they are approved by the
Administrator as being necessary to achieve national air quality standards.

Provision is made under the 1970 law for federal aircraft-emissions standards
and for the creation of an Office of Noise Abatement and Control.

The Federal Aviation Act of 1958 is amended by adding a new provision for fed-
eral regulation of the composition or chemical or physical properties of any
aircraft fuel or fuel additive to control or eliminate emissions which the Ad-
ministrator (of EPA) determines ''endanger the public health or welfare."
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Any person may bring a suit against any person, including the United States
(where permitted by the Constitution), who is allegedly in violation of an
emissions standard or an order issued by the Administrator or a state, except
that before commencement of the action the plaintiff must give the alleged
violator, the Administrator and the state 60 days' notice, and there must be
no abatement action pending as a result of such notice at the time the suit is
filed.

D. Land Pollution
1. Disposal of Solid Wastes

Our Nation's primary environmental efforts have so far been directed to efflu-
ent discharges directly into our waterways by municipal sewage systems and
shore-side manufacturers and to emissions into our ambient air from municipal
power plants and private industry. In addition we have a hybrid situation, in-
volving to some degree both water and air pollution problems, but arising from
a completely different source--the disposal of solid wastes.

Attempts at the federal level to cope with the problem are expressed in the
Solid Waste Disposal Act which was enacted in 1965.'%' This act is limited to
authorizations to the Department of the Interior and EPA to undertake research
and to make grants to state and local agencies for solid-waste disposal pro-
grams.

2. Disposal of Brines

In the early days of the oil and gas industry, disposal of brines was a source
of land pollution. More recently, deep-well disposal of brines has been carried
out extensively without known pollutional effects. This effort has been con-
ducted under state control, which has been adequate to effectively preserve the
environment and, more particularly, underground areas. Such control typically
calls for the issuance of a permit to dig disposal wells based on applications
showing engineering and geologic feasibility. This effort on the part of the
states has been cooperative with the U.S. Geological Survey (USGS), which has
lent its expertise to state agencies.

The petroleum industry has been particularly proud of its waste-water disposal
program through injection wells which return the brine to the producing forma-
tion. The figures themselves on this successful operation are impressive. A
recent USGS report states:

Generally the earliest, and by far the most extensive, disposal of
unwanted liquids deep beneath the land surface has been by the petro-
leum industry, to dispose of the brines that are incidental to the
extraction of petroleum. The magnitude of such disposal is impres-
sive--Texas alone has about 20,000 brine-injection wells...and Kansas
had issued permits for about 3,000 such wells as of 1960...[and] the
volume of brine injected into the ground each year is several billion
gallons (on the order of 10,000 acre-feet)....122

The return of brine to the producing formation not only serves as an effective
method of disposal but also tends to restore the underground equilibrium which
existed before it was extracted along with oil and gas.!??

E. Interstate Compacts

Both the Federal Water Pollution Control Act and the Air Quality Act authorize
two or more states to enter into compacts for cooperative pollution control
programs.'2* However, these cannot become effective until approved by
Congress.'??

With air and most of our major waterways recognizing no state boundaries, it

might be supposed that the invitation to use the compact approach in coping
with multistate pollution problems would have been widely accepted. Such has
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not been the case. There are only a handful of interstate compacts entered
into specifically for the purpose of creating regional organizations to control
pollution of interstate waters.!'?2®

There have also been some compacts with broad jurisdiction over planning and
developing the utilization of water resources of particular water basins; a
few of these have included control over water pollution.!??

Although there is a 1961 agreement between New York and New Jersey establishing
an Interstate Sanitation Commission, it has limited and ineffectual juris-
diction over matters relating to interstate air pollution. There are three
proposed compacts specifically covering air pollution which have been pending
in Congress since 1967, but none has been approved.!?® This is the extent of
multistate air pollution legislation.

This rather surprising lack of enthusiasm for the compact technique has been
explained on several grounds. The slow, cumbersome and involved procedure in
enacting a compact is in itself a deterrent. The legislatures of all states
involved must agree on identical bills, which the governors must accept, fol-
lowed by similar agreement by the Senate and the House in Washington and by the
President. Any deviation along this line from the original formula means that
the measure must go back and start all over again.

The interjection of the Federal Government on a broad scale in pollution abate-
ment as a result of the Federal Water Pollution Control Act of 1956 and the

Air Quality Act of 1967 has probably removed some of the impetus to solve these
problems through interstate agencies. This is particularly true with respect
to air pollution because of the provisions of the Air Quality Act of 1967
calling for the designation of air quality control regions, which in many cases
encompass multi-state areas. One of the legislative sponsors of the Illinois-
Indiana air compact, which is still languishing in Congress, attributes the
absence of any large-scale push behind air pollution compacts to this federal
intrusion. '"Before the 1967 Act, interstate compacts made a lot of sense,"

the sponsor said. 'Now, they're probably not needed.'?!?2?

F. National Environmental Policy

The National Environmental Policy Act of 1969 established for the first time an
overall policy of the Federal Government with respect to the environment. Its
purposes are: to declare a national policy which will encourage productive and
enjoyable 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 understanding of the ecological sys-
tems and natural resources important to the Nation; and to establish a Council
on Environmental Quality.

Title I of the law specifically declares that it is the continuing policy of
the Federal Government, in cooperation with state and local governments, and
all other concerned public and private organizations to create and maintain
conditions under which man and nature can exist in productive harmony and ful-
fill the social, economic and other requirements of present and future genera-
tions of Americans. Further, it prescribes it to be the continuing responsi-
bility of the Federal Government to improve and coordinate federal plans,
functions, programs and resources to accomplish the objectives of the national
policy, and recognizes that each person should enjoy a healthful environment
and has a responsibility to contribute to the preservation and enhancement of
the environment.

Specific applications of these general principles are discussed throughout
this report.
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Section 2.
STATE AND LOCAL LAWS AND REGULATORY POLICY

The purpose of this section is to indicate, to the extent feasible, the general
direction and trend of the maze of state and local laws and regulations. To
attempt a recitation of state and local laws without imposing any such judgment
factor would be like an analysis of a psychedelic painting color by color.

Because the Federal Government has been active in promoting pollution laws in
the various states, there has been in the past some degree of uniformity, par-
ticularly in the water field. The field, however, is not static. New develop-
ments are taking place daily. If there has been some order in the law with
discernible trends, the headlong rush to enact new laws and regulations, often
with little intelligent consideration, is fast creating an untenable situation.

A. Water Pollution
1. Common Law

The early history of the United States clearly shows little, if any, concern

for our natural resources, particularly water. In spite of our attitude, how-
ever, there was a body of law in England, which was brought into our common law,
known as the doctrine of riparian rights. Although this doctrine has been
severely limited by statute in some states, it is still a viable and recognized
precept.!3?

Simply stated, "Riparian rights are private real property rights to the bene-
ficial use of water from a natural watercourse or stream contiguous to the land
to which the rights attach."!3!

Each riparian owner is entitled to the amount of water reasonably necessary for
useful and beneficial purposes. The question is, of course, what is reasonable.
Generally, the courts have tended to support uses for domestic purposes, in-
cluding drinking. Where there is a shortage of water, the upper riparian owner
has the right of first use of the water for domestic use. But if the use up-
stream is for some other purpose, it is unlawful if it prevents domestic use

by the downstream holder.!®2 In a bucolic society which had a reasonably
sufficient supply of water, this doctrine worked.

Another legal doctrine is the one of appropriative rights, which means first

in time, first in right. It follows, therefore, under this doctrine that if
the first-in-right used water for irrigation, the lower riparian owner could
not expect pure water for drinking purposes. Any deterioration of water qual-
ity within reasonable limits would not be actionable.!®?® Under either of these<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>