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U.S. Refining Capacity 
How Much Is Enough? 

From 83 to 92 percent of the Nation’s petro- 
leum products have been provided from U.S.- 
based refineries. Between now and 1985, the 
U.S. refining industry is planning capacity 
additions which should maintain this position. 
Whether or not refinery additions should take 
place will involve domestic and international 
trade.offs. This report discusses petroleum 
product demand! industry expansion plans, 
and Federal nolrcres affecting those plans. 

The Department of Energy has initiated a 
study to identify future U.S. refining capacity 
needs. As a part of this study, the Secretary 
of Energy should: 

--Analyze implications of alternative 
levels of U.S. refining capacity. 

.~Determine U.S. refining capacity needs 
in view of these implications. 

.-Determine what additional incentives 
or disincentives, if any, would be 
needed to bring about the development 
of this optimum capacity. 

. 
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COMPTROLLER GENERAL OF THE UNITED STATES 
WA5HINGTON. D.C. M 

R-178205 

To the President of the Senate and the 
Speaker of the House of Representatives 

This report discusses the need for the Uepartment of 
Kneryy to specifically define refininq capacity needs after 
evaluating the domestic and international trade-offs involved. 
It reviews the following domestic factors: (1) concern for air 
quality and related air quality reaulations, (2) multiple use 
of the coastal zone under the Coastal Zone Manaqement Act, (3) 
pricinq and allocation regulations, (4) gasoline lead content 
restrictions, (5) environmental and technoloqical requirements 
for desulfurization equipment, and (6) the Crude Oil Entitle- 
ments Program. 

We made our review pursuant to the Pudqet and Accounting 
Act of 1921 (31 U.S.C. 53), and the Accountinq and Auditing 
Act of 1950 (31 U.S.C. 67). 

We are sendinq copies of this report to the Director, 
Office of Management and Rudqet; the Secretaries of Energy 
and Commerce; the Administrator, Environmental Protection 
Agency: and interested congressional committees. 

of the IJnited States 
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COMPTROLLER GENERAL’S 
REPORT TO THE CONGRESS 

U.S. REFINING CAPACITY: 
HOW MUCH IS ENOUGH? 

DIGEST -w---w 

Regardless of efforts to reduce consumption 
of oil in the United States, oil will remain 
an important domestic energy source until 
the Nation is able to shift to renewable and 
essentially inexhaustible sources. 

All studies GAO has seen conclude that oil 
consumption in the United States will grow 
through 1985, even though estimates vary as 
to the growth rate. The National Energy 
Plan offered two consumption extremes by 
1985--a low of 18.2 million barrels per 
day if the plan had been enacted as pro- 
posed and a high of 22.8 million if no 
action were taken. 

In an earlier report, GAO concluded the ad- 
ministration overstated the Nation’s abil- 
ity to develop and use other sources of 
energy by the oil equivalent of 3.9 million 
barrels per day. Even if the plan had been 
enacted as proposed, 1985 petroleum product 
consumption will be closer to the adminis- 
tration’s high demand estimate. 

A fundamental question the Nation now faces 
is how much domestic refining capacity to 
maintain. 

The United States historically has provided 
between 83 and 92 percent of its total re- 
fining needs-- 16.2 million barrels.per day 
in 1977. Most of the rest is imported from 
Caribbean countries and Canada. 

The U.S. refining industry currently is 
planning capacity increases to meet almost 
100 percent of the administration’s 1985 
low-demand estimate and about 85 percent of 
the administration’s high-demand estimate. 
Whether planned capacity increases will or 
should occur as proposed depends on several 
factors and uncertainties. 

Tear Sheet. Upon removal, the report 
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There are national security and economic 
advantages in encouraqinq domestic refining 
capacity, which must be weiqhed aqainst the 
disadvantages. For instance, if the United 
States increases its dependence on foreiqn 
refineries to supply petroleum products, it 
could become subject to an even less desir- 
able product embargo. Increased domestic 
refining capacity will also contribute to 
domestic employment and the economy. 

The main disadvantages of continuing this 
historical relationship between domestically 
refined and imported products include envi- 
ronmental impacts and international considera- 
tions, such as the potential costs of unused 
capacity if exporters refuse to provide or 
reduce production of crude oil. There is 
considerable potential to increase the Na- 
tion's product imports to help meet 1985 
requirements and avoid increasinq domestic 
environmental impacts. 

The Caribbean area probably will continue 
to be the major exporter of petroleum prod- 
ucts to the United States in 1985. Other 
areas also have potential to increase product 
exports to the Nation: European refineries 
may have a surplus capacity of 2.4 million 
barrels per day by 1985; Africa and the Mid- 
dle East also may have surplus capacity for 
product exports. 

DOMESTIC FACTORS AFFECTING 
FUTURE REFINING CAPACITY 

Because refineries are sources of air.pollu- 
tion, concern for air quality is probably 
the key domestic issue affectinq future re- 
fining capacity. Over 80 percent of exist- 
inq refining capacity is located in areas 
which are in violation of air quality stand- 
ards for one or more pollutants. After 
July 1, 1979, no new industrial plant can 
be built in these areas unless the State has 
adopted and the Environmental Protection 
Agency has approved in air pollution control 
plan that will assure full compliance with 
air quality standards by a specified date. 
It is apparent that new or expanded refinery 
construction in many areas nay be restricted 
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until substantial improvements are made in 
air quality. 

Other factors affecting future U.S. refinery 
capacity are: 

--The Coastal Zone Management Act. This 
provides incentives for each State to de- 
velop a federally approved plan for multi- 
ple use of its coastal zone. Although 
planning is only in the early stages, con- 
straints on the location of refineries in 
the coastal zone are being considered by 
some States. 

--Pricing and allocation regulations. Pe- 
troleum industry officials claim that the 
Federal Government has created a web of 
complicated regulations which restrain 
domestic refinery expansion. This assess- 
ment was corroborated by the December 1976 
Presidential task force report which 
called for the elimination of product 
price and allocation regulations for re- 
finers and resellers. The administration 
is considering whether to submit a gasoline 
decontrol proposal for congressional 
approval in 1979. 

--Gasoline lead content restrictions. The 
Environmental Protection Agency is requir- 
ing (1) reductions in the lead content of 
gasoline and (2) unleaded gasoline to be 
supplied by large service stations. Addi- 
tional modern catalytic reforming equip- 
ment will be needed, and 1.5 to 2.0 per- 
cent additional crude oil must be. used in 
the refining process although there will 
be some increase in liquid propane gas. 
Two estimates of capital needed between 
1974-75 and 1985 to install facilities to 
make unleaded gasoline are $3.2 and $5.7 
billion. 

--Environmental and technological require- 
ments for desulfurization equipment. In 
order to meet State environmental stand- 
ards and to be able to process future 

- domestic and imported high-sulfur crude, 
many U.S. refiners will need additional 
desulfurization and sulfur recovery 
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equipment. This additional capacity will 
require higher capital investment and 
operating costs. 

competition in the refining industry and 
generally to equalize the costs of foreign 
and lower priced domestic crude oil to 
U.S. refiners. However, a segment of this 
program encourages construction of small 
but relatively inefficient and inflexible 
refineries by permitting small refiners to 
purchase crude oil at a price lower than 
the cost of oil to others. 

CONCLUSIONS AND RECOMMENDATIONS ---- 

After reviewing domestic programs and poli- 
cies and international considerations, we 
believe that the Department of Energy has 
not comprehensively evaluated the tradeoffs 
necessary to establish a definitive U.S. 
refining policy. However, the Department 
of Energy recently initiated a study to iden- 
tify future U.S. refining capacity needs. 

As part of this study, GAO recommends that 
the Secretary of Energy: 

--Analyze the international and domestic im- 
plications of alternative levels of U.S. 
refining capacity and determine the cri- 
teria for Government involvement in effect- 
ing any desired levels. This analysis 
should include an evaluation of the envi- 
ronmental, economic, national security, 
and technical trade-offs necessary to meet 
various domestic capacity levels. 

--Based on the above trade-off analysis, de- 
termine future U.S. refining capacity needs 
considering such factors as the optimum 
mix of refinery sizes necessary to insure 
desired levels of .U.S. petroleum products 
and the optimum relationship with U.S. 
petroleum product consumption. 

--Consistent with the trade-off analysis, 
determine the policies and actions, if 
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any, necessary to influence attainment of 
optimum domestic capacity, and submit such 
documentation and analysis 'to the appro- 
priate congressional enerqy committees. 
The submission should include a detailed 
analysis of the advantaqes and disadvan- 
tages of usins incentive versus disincen- 
tive alternatives to meet the desired 
capacity needs. It should also include 
an analysis of the probable marketplace 
reactions to (1) existinq and (2) fewer 
Government requlations. In addition, the 
submission should include any needed leg- 
islative proposals and milestones upon 
which to judqe the effectiveness of such 
policies and actions in meetinq the needs 
and in the event that progress is not beins 
made, a determination of what additional 
incentives or disincentives are needed. 

AGENCY COMMENTS 

Copies of the draft report were sent to the 
Department of Energy, Environmental Protec- 
tion Agency, and Department of Commerce. 
The Department of Commerce had no major prob- 
lems with the report and provided only in- . formal technical comments, which were incor- 
porated in the text. 

Department of Energy 

In July 1978 the Department said the report 
contained useful information on the U.S. 
refinery situation, particularly on the 
trade-offs between increased refinery capac- 
ity and other energy-related goals. powever, 
it questioned the practicality of preparing 
a cost/benefit analysis of U.S. refininq 
capacity needs. 

In November 1978 the Department provided ad- 
ditional comments to our report. It stated 
that contracts are currently beinq prepared 
and efforts are underway which will provide 
information and data required to develop a 
definitive refinery policy. Overall, these 
efforts would appear to be a first step to- 
ward implementing the recommendations in the 
report. 
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Environmental Protection Agency -I_-------L---w -- 

The Agency said that the report will make a 
significant contribution to discussion of 
U.S. refining capacity issues. However, the 
Agency believes several sections should be 
clarified, which has been done. 

The Agency does not expect air guality 
standards to significantly constrain future 
increases in domestic refining capacity. 
However, the Agency is studying the issue. 
Until the Environmental Protection Agency 
provides evidence to the contrary, GAO will 
continue to believe that if present air 
quality standards and laws are enforced as 
written, new or expanded refinery construc- 
tion in many areas may be restricted until 
substantial improvements are made in air 
quality. 
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CHAPTER 1 

INTRODUCTION 

For at least 20 years until 1970, the United States 
enjoyed an abundance of enerqy which supplied goods and serv- 
ices unequaled ir. any other country. Durinq this period, 
petroleum consumption increased from 6.5 million to 14.7 mil- 
lion barrels per day while the Nation's dependence on petro- 
leum to meet its energy needs increased from 40 to 44 percent. 
By 1970 U.S. crude oil production had peaked at 9.6 million 
barrels per day, but domestic consumption continued to grow at 
about 5 percent a year. Thus, in 1977, petroleum consumption 
increased to 18.4 million barrels per day while domestic crude 
oil production averaged 8.2 million barrels per day, resultinq 
in crude oil imports of 6.5 million barrels per day. IJ 

Factors contributing to increased petroleum product use 
were the 

--initially low crude oil costs; 

--environmental objections to burninq coal; 

--decrease in natural gas availability: and 

--increased gasoline demand. 

The quadrupling of world crude oil prices during the 1973- 
74 Arab oil embargo --from $3 to $11 a barrel--demonstrated 
that the relatively low enerqy prices, which had prevailed for 
two decades, would no longer remain. J/ It also caused the 
Nation to realize that domestic production was declininq and 
petroleum shortages would have to be borne by the consumer 
either through increased prices, voluntary conservation, or 
reduced availability of desired products, such a's qasoline and 
home heatinq oil. . 

Government action in response to domestic shortaqes of 
crude oil and petroleum products resulted in new proqrams and 
regulations intended to stimulate production, foster conserva- 
tion, restrict imports, and otherwise insure against future 
shortages. Reducinq oil imports is a primary qoal of the ad- 
ministration. The administration believes that the oil export- 
ing countries will not be able to satisfy all the increases 
in demand expected to occur in the United States and other 

Note: Numbered footnotes to chapter 1 are on paqe 6. 
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countries throuqhout the 1980s. 3/ The Congress recently 
passed the National Energy Act, which is designed to help 
reduce oil imports. 

Despite the concern for future crude oil supply, until 
the United States is able to shift to renewable and essen- 
tially inexhaustible sources of energy, oil will remain an 
important domestic energy source. It is within this context 
that the oil industry must plan its activities to meet future 
consumption patterns. This report concentrates on refining-- 
the seqment of the oil industry which transforms crude oil 
into products needed by various consumers. 

PETROLEUM REFINING 

Crude oil, as it is extracted from the ground, must be 
altered and separated--or refined--before it can be used. Of 
the several known refining processes, the major ones are sep- 
aration, conversion, and treatinq. 4/ 

Separation involves boiling the crude oil and permittinq 
it to vaporize and condense at different temperatures. This 
process yields petroleum products that are more or less deter- 
mined depending on the type of crude oil. 

The conversion process alters the chemical structure of 
crude oil and results in an increased yield and quality of 
certain products, such as gasoline. There are several conver- 
sion processes, but the basic ones are cracking and polymeriza- 
tion. Cracking is the process of breaking down large complex 
molecules into smaller ones, while polymerization--generally 
the reverse of cracking-- consists of linking two or more small 
molecules together. By usinq crackinq conversion methods, re- 
finers can obtain 25 to 60 percent more qasoline than with sep- 
aration methods. 5/ 

Treating crude oil essentially removes undesired impuri- 
ties suCh as sulfur, vanadium, nickel, iron, oxygen compounds, 
and nitrogen compounds. Sulfur and sulfur compounds, the most 
significant contaminants, are usually removed through various 
processes known as hydroprocessinq. This involves mixing the 
petroleum with hydrogen and heating it in the presence of a 
catalyst to produce hydrogen sulfide. The hydrogen sulfide 
is later removed and sent to a sulfur recovery unit and the 
unused hydroqen is separated and recycled. 6/ 

U.S. refineries produce gasoline, jet fuels, kerosene, 
diesel fuel, and fuel oils as their principal products. They 
also produce lubricants, waxes, solvents, asphalt oil, and 
petrochemical raw materials for products such ,as plastics, 
synthetic rubber, and synthetic fibers. The proportions of 
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the principal products vary with the refinery desiqn, location, 
and time of year. For example, refineries in the northeastern 
United States maximize gasoline production during the summer 
and maximize heating oil durinq the winter. 7/ The followinq 
tabulation classifies the nost familiar petrzleum products in* 
descendinq order --from lightest to heaviest finished products. 

Fractions Finished products 

Liquid refinery gases Butane 
Propane 

Light ends Dry cleaninq solvent 
Paint solvent 
Gasolines 

Distillates Kerosenes 
Jet fuels 
Heatinq oil 
Diesel fuel 

Lube distillates 

Residuals 

Bottoms 

Lubricatinq oils 
Waxes 

Navy special fuel oil 
Nos. 4, 5, and 6 fuel oils 

Asphalt 
Coke 

ADEQUATE REFINING CAPACITY: 
HOW MUCH IS ENOUGH? 

As of January 1, 1978, there were 302 refineries in the 
United States* , providing a combined capacity of 17.0 million 
barrels of oil per day. 8/ During 1977 these refineries sup- 
plied an average of 16.2-million barrels per day or about 88 
percent of the total U.S. demand for petroleum products. As 
shown in the following table, this was consistent with the 
percentage of domestic consumption since 1960. z/ . 

*This does not include four refineries in Puerto Rico and the 
Virgin Islands, which are considered part of the Caribbean 
exportinq capacity. 
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Year 

1960 

1965 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

Table 1 

U.S. Petroleum Product Supply and Demand 

Domestic Products Domestic 
demand imported supply (note a) 

-----(million barrels per day)------ 

9.8 0.8 9.0 

11.5 1.2 10.3 

14.7 2.1 12.6 

15.2 2.3 13.0 

16.4 2.5 13.8 

17.3 3.0 14.3 

16.6 2.6 14.0 

16.3 1.9 14.4 

17.4 2.0 15.4 

18.4 2.2 16.2 

Domestic supply 
as percent of 

domestic demand 

92 

89 

86 

85 

85 

83 

84 

88 

89 

88 

a/Includes natural gas liquids, only a portion of which is 
sent to refineries for gasoline production. 

A fundamental question that must be faced now is what 
constitutes adequate U.S. refining capacity. Whether the 
United States should continue its historical relationship be- 
tween domestically refined and imported products, or alter 
the ratio to either encourage or discourage.domestic refining 
capacity involves trade-offs between the advantages and dis- 
advantages of alternate courses of action. For example, 
maintaining high capacity levels has several disadvantages, 
including air quality and land us,e impacts, as well as poten- 
tial costs of unused capacity if exporters refuse to provide 
or reduce production of crude oil. Also, encouraging U.S. 
capacity would not help to relieve the current excess refin- 
ing capacity problem in Europe, These disadvantages are dis- 
cussed in more detail throughout the report. On the other 
hand, there are national security and economic advantages in 
encouraging U.S. capacity which must be weighed against the 
disadvantages. For instance, if the United States increases 
its dependence on foreign refineries to supply petroleum 
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products, it could become subject to an even less desirable 
product embarqo. 

Domestic refininq capacity also contributes to domestic 
employment, not only in the plants themselves but also in re- 
lated support industries. The Department of Energy (DOE) 
estimates that for every million barrels per day of refining 
capacity exported, 31,500 permanent jobs are lost, and another 
12,000 refinery construction jobs are lost for 3 years. 

PURPOSE AND SCOPE OF REPORT 

This report synthesizes existinq literature and informa- 
tion on U.S. refineries, and addresses the subjects of petro- 
leum product demand, industry plans for capacity expansion, 
and Federal policies which affect those plans. It also iden- 
tifies the principal problems and trade-offs associated with 
the formulation of a U.S. refining policy. 

The sources of information include the Federal Trade Com- 
mission, the Congressional Research Service, the Conqressional 
Rudget Office, the Departments of Enerqy" and the Interior, 
the Environmental Protection Aqency, and the Central Intelli- 
qence Aqency. We also included data obtained from major and 
independent refineries, petroleum industry trade associations, 
and members of academia. 

*The Department of Enerqy Organization Act (Public Law 95-91) 
transferred the functions of the Federal Enerqy Administra- 
tion, Enerqy Research and Development Administration, Federal 
Power Commission, and certain energy-related activities of 
other aqencies to DOE. This was effective on October 1, 1977. 
For simplicity, statements made and data published under the 
former agency name are attributed to DOE. 
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FOOTNOTE REFERENCES (Chapter 1) 

L/ Derived from% Federal Energy Administration, Ener 
Focus t Basic Data (Washinqton: U.S. 
Offi 1977) pp. IC and IIB; and United States Department 
of E",",:gy, August 1978 Monthly Energy Review (Washington: 
U.S. Department of Energy, 1978) pp* 10 and 12. 

2/ Federal Energy Administration, Project Independence Report 
(Washington: U.S. Government Printing Office, 1974) p. 285. 

A/ Executive Office of the President, The National Enerqy Plan 
(Washington: U.S. Government Printing Office, 1977) p. VII. 

i/ American Petroleum Institute, Facts About Oil (Washington: 
American Petroleum Institute, 1977) p. 23. 

s/ Ibid., p. 24. 
* 

$/ United States Department of Energy, Trends in Desulfuriza; 
t'ion Capabilities', Processing Technologies, and the Availa- 
bili y 'f Crude Oils (Washington: 
1977; p: 10. 

U.S. Department of Enerqy, 

L/ Science and Public Policy Program, University of Oklahoma, 
Energy Alternatives: A Comparative Analysis (Washington: 
U.S. Government Printinq Office, 1975) pp. 3 to 25. 

S/ United States Department of Energy, Enerqy Information 
Administration, Petroleum Refineries in the [Jnited States 
and Puerto Rico, January 1 1978. 
ment of Energy, 1978) p. 3.' 

(Washington: U.S. Depart- 

z/ Derived from: Federal Energy Administration, Future Refin- 
ery Capacity Needs, Construction Incehtives, and Processing 
Confiqurhti6hs (Washington: Federal Energy Administration, 
1977) p* X1-3; and United States Department of Enerqy, 
August 1978 Monthly Ehergy Review (Washington: U.S. Depart- 
ment of Energy, 1978) pp. 10 and 12. 
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CHAPTER 2 

U.S. CONSUMPTION AND IMPORTS 

OF PETROLEUM PRODUCTS 

Except for 1974 and 197%- the immediate aftermath of the 
Arab oil embargo-- U.S. consumption of petroleum products has 
steadily increased over time. In fact, consumption nearly 
doubled between 1960 and 1977--from 9.8 to 18.4 million bar- 
rels per day. Various major forecasts of 1985 consumption ex- 
pect the trend to continue althouqh they do not agree at what 
rate. Historically, U.S. refineries have supplied 83 to 92 
percent of this consumption, with the remainder beinq imported 
primarily from the Caribbean. 

This chapter examines past and future oil consumption. 
It discusses the administration's projections with and without 
the proposed National Energy Plan and recent conqressional 
action on the plan. It also discusses prospects for increased 
product imports from the Caribbean and other countries. 

PAST AND FUTURE CONSUMPTION 

The Nation consumes more qasoline than any other refined 
product. During 1972-77, U.S. consumption of major petroleum 
products, by percentaqes is shown as follows. L/ 

Table'1 

U.S. Consumption of Petroleum Products, 1972-1977 

Refined Percent of 
product consumption 

Gasoline 40 

Distillate fuel oil 18. 

Residual fuel 16 

Natural gas liquids 8 

Jet fuel 6 

All others 12 

Note: Numbered footnotes to chapter 2 are on paqes 16 and 17. 
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Future product consumption depends on a number of 
uncertain variables , such as availability and price of crude 
oil, economic growth, and Government policies. Since the 
1973-74 embargo, private industry and Government have given 
increased attention to projecting these variables as a basis 
for energy planning. We examined 12 such projections of po- 
tential oil consumption in 1985. They were all prepared in 
1976 and 1977 and represent a cross-section of private and 
pub1 ic sources. Five were by Government agencies, four by 
petroleum refining companies, two by energy consulting firms, 
and one by a bank. 

As shown in table 2, these forecasts of consumption gen- 
erally range from 18.2 to 22.8 million barrels per day. 2/ 
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Table 2 

U.S. Refined Product Consumption in 1985 

Source Forecast 

(million barrels per day) 

The administration, assuming 
enactment of National Energy 
Plan, April 1977 18.2 

International Trade Commission, 
September 1977 

Chevron, October 1977 

19.2 

20.6 

Gulf, March.1977 20.8 

Petroleum Industry Research Foundation, 
Inc.* October 1977 21.1 

Petroleum Economics, Ltd., June 
1978 21.6 

Bankers Trust Company, 1976 21.7 

Shell, September 1976 21.9 

Exxon, January 1977 22.0 

Central Intelligence Agency, April 
1977 (note a) 22.2 

Congressional Research Service, June 
1977 22.7 

The administration, assuming National 
Energy Plan not enacted, April 1977 22.8 

a/Estimate ranges from 22.2 to 25.0 million barrels per day. 

The two extreme estimates were prepared by the administra- 
tion in connection with the National Energy Plan. Table 3 com- 
pares these two estimates. 3/ 



Table 3 

Refined Product Consumption in 1985 

(million barrels per day) 

Increase 
Source of (decrease) 

refining supply With plan Without plan with plan 
. 

Domestic 10.6 10.4 0.2 

Refining gains 
(note a) 

Imports 

0.6 0.9 (9.3) 

7.0 11.5 (4.5) 

Total 18.2 b/22.8 Z -- (4.6') 

a/Refinery processing gains occur because petroleum products, 
such as gasoline, are larger in volume than crude from which 
they are derived. 

b/Assumes compliance with automobile efficiency standards 
under current law, and reduced drivinq as a result of.higher 
gasoline prices. Without these assumptions, consumption 
would be 25.0 million barrels per day. 

THE NATIONAL ENERGY PLAN: 
EFFECTS Ok CONStJhPTION 

The primary purpose of the proposed National Energy Plan 
was to reduce dependence on imported oil and, thereby, reduce 
vulnerability to interruption or reduction of foreiqn oil sup- 
plies. To reduce dependence on imports, the plan proposed a 
variety of legislative, administrative, and budgetary actions 
designed to 

--lower the qrowth rate of total energy consumption and 
make the U.S. stock of capital goods more energy effi- 
cient, 

--shift industrial and utility consumption from oil and 
natural gas to coal and other more abundant resourcesl 
and 

--advance the development of new enerqy sources for the 
long-term future. 

In a July 1977 report to the Congress, 4/ we concluded 
that even with enactment of its plan, the administration 
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overestimated the 1985 domestic supply of coal, natural qas, 
and nuclear power, as well as the Nation's ability to switch 
from oil and gas to coal as follows. 

Table 4 

National Enerqy Plan 1985 

Overestimate of Domestic Energy Supply 

Million barrels per 
day oil equivalent 

Coal 2.3 

Natural gas 1.0 

Nuclear power 0.6 

Total 3.9 X 

Because the administration overestimated domestic supplies of 
oil*, gas, coal, and nuclear power, we estimated that 1985 oil 
imports would be about 12.0 to 13.0 million barrels per day, 
or 5.5 to.6.5 million barrels per day more than the administra- 
tion's plan indicates. The 3.9-million-barrel-per-day over- 
estimate of gas, coal, and nuclear power implies a higher 
future consumption of petroleum than the administration esti- 
mated. Therefore, even if the plan had been enacted as pro- 
posed, we believe 1985 petroleum consumption will be closer 
to the administration's hiqh demand estimate of 22.8 million 
barrels per day. 

National Enerqy Act 

In November 1978 the President signed five separate acts, 
hereafter referred to as the National Enerqy Act of 1978 (Pub- 
lic Laws 95-617 to 621) --the result of about l-1/2 years' con- 
gressional deliberation over the administration's National 
Energy Plan. The act includes the following measures desiqned 
to reduce consumption of petroleum products: 

*In a later report to the Conqress (EMD-78-5, Oct. 14, 1977), 
we concluded that domestic oil production was also over- 
estimated by 1.6 to 2.6 million barrels per day. 
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--In the transportation sector, which consumes about half 
of U.S. petroleum products, (1) a graduated excise tax 
on gas-guzzling cars that fall substantially below 
federally mandated fleetwide mileage standards for each 
year and (2) additional tax programs to reduce demand. 

--In the residential and commercial sector, which uses, 
distillates to heat homes and businesses, a reduction 
in wasted energy in buildings and appliances through 
incentives, regulations, and tax credits for conserva- 
tion measures. 

--In the industrial sector, which uses residual fuel as 
a boiler fuel, conservation measures and the switching 
to coal and other fuels through a regulatory program to 
require the use of coal. 

Two key measures of the National Energy Plan which would 
have affected petroleum consumption were not passed--the crude 
oil equalization and oil- and gas-users taxes. As a result of 
these and other changes, DOE estimates 1985 oil import savings 
from the act will be 2.4 to 3.0 million barrels per day--a 
reduction of 1.6 to 2.2 million barrels per day 1985 oil equiv- 
alent savings from the administration’s estimate of savings if 
its plan had been enacted. This reduction in oil savings fur- 
ther reinforces our conclusion that 1985 petroleumJconsumption 
will be closer to 22.8 million barrels per day. 

PETROLEUM PRODUCT IMPORTE 

We had estimated earlier 5/ that even with the administra- 
tion’s plan, oil imports will ?ncrease to about 12.0 to 13.0 
million barrels per day by 1985; we did not estimate how much 
would be product and how much would be crude oil imports. 
This depends, in large part, on the factors and uncertainties 
affecting future U.S. refining capacity discussed in the next 
chapter. 

The greatest level of reliance on product imports, in 
percentage terms, came in 1973; the lowest level of reliance 

‘on imports was in 1960. In 1977 product imports provided al- 
most 12 percent of consumption, or about 2.2 million barrels 
per day. 

Although the United States imports all major types of 
refined products to some extent, most of its imports are re- 
sidual fuel oil. In 1977 residual fuel imports supplied al- 
most half of domestic residual fuel oil consumed and consti- 
tuted over 60 percent of all products imported. 
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Most of the Nation's imports in that year were from the 
Caribbean and Canada, as shown on the followinq table. 2/ 

Table 5 

Source of Petroleum Product Imports 
* 

(thousand barrels per day) 

Caribbean 

Venezuela 

Virqin Islands 

Netherlands Antilles 

Trinidad 

Bahamas 

Puerto Rico 

Panama 

438 

466 

214 

155 

167 

105 

5 

Total Caribbean area 1,550 

Non-Caribbean 

Canada 238 

Europe 

Africa 71 

175 

Others 142 

Total non-Caribbean area . 626 

Total product imports 2,176 

Caribbean area 

The Caribbean is the larqest source of U.S. product 
imports, providinq over 70 percent of 1977 product imports. 
Venezuela provided almost 30 percent of the Nation's total 
Caribbean imports. 

The refining capacity of the Caribbean area is 4.6 mil- 
lion barrels per day, 3.1 million barrels per day of which is 
available for export. One study estimates the Caribbean 
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export capacity will increase moderately (about 0.2 million 
barrels per day) by 1985. 7/ The Caribbean imports about 39 
percent of its supply of c?ude oil from eastern hemisphere 
crude sources. J/ 

Durinq February 1977 in congressional hearings, questions 
were raised about the security of the Caribbean area as the 
Nation's main source of petroleum product imports. As a re- 
sult of these hearings, DOE reevaluated the Nation's depend- 
ence on the Caribbean area. DOE believes thai Caribbean-area 
refineries are a safe source of refined petroleum products. 
It stated in its March 1978 amendment to the Strategic Petro- 
leum Reserve plan that the national security agencies believe 
there is a very low probability that any non-U.S. Caribbean 
refiner would refuse to furnish products to the United States 
if the refiners have a continuing crude oil supply. 9/ Fur- 
ther, Caribbean refineries have been designed and buTlt to 
supply the U.S. market. Thus, the Caribbean position as a 
major exporter of petroleum products to the United States 
probably will continue. 

Other sources of products 

Canada is the next largest source of U.S. product imports, 
supplying 0.2 million barrels per day in 1977. In that yearr 
Canadian refining capacity was 2.1 million barrels per day. 
Canada is reducing its crude oil exports to the United States, 
but its policies and potential for increasing product exports 
are uncertain at this time. In April 1978 we were advised by 
an official of DOE's Office of Oil and Gas that, in his view, 
major increases in product exports from Canada are unlikely. 

Excess refining capacity in Europe, however, is a major 
problem. In the past year, most European refineries have been 
operating at less than 65 percent capacity, and refiners' finan- 
cial losses have been increasing. In 1977 European refining 
capacity was about 20.7 million barrels per day. To cut los- 
ses, European refiners have taken out of service 1.6 million 
barrels per day of capacity. Officials within the European 
Economic Community have stated that another 1.2 million barrels 
per day will have to be shut down. The Community also has 
sought to delay any new refinery construction. Unused capac- 
ity in Europe could further increase as the Middle East expands 
its ability to export products to serve European and other 
markets. 

It appears that considerable potential exists for the 
United States to increase product imports from Europe. U.S. 
imports of European petroleum products were only 0.2 million 
barrels per day in 1977. A recent study bv Petroleum Economics 
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Limited, states that western European refineries may have 2.4 
million barrels per day surplus capacity by 1985. lO/ However, 
it also states that there may be problems meeting the type and 
quality of petroleum products required by the United States. 
For example, European refineries nay not be able to meet U.S. 
lead content standards for gasoline. The study concludes that 
if Europe is to provide increased levels of products to the 
United States, it is likely that firm contracts between U.S. 
importers and Xropean refiners would be required. 

Africa and the Middle East also may have some surplus 
capacity for product exports in the future, Althouqh the 
United States imported only 71,000 barrels per day from 
Africa in 1977, African refining capacity has increased 150 
percent between 1967 and 1977, from less than 0.6 to 1.5 
million barrels per day. 

Like Africa, the Middle East exports negligible amounts 
of products to the United States. However, several Middle 
East countries are planning to build more refining capacity. 
While some additions will be used'to meet local demand, a por- 
tion will be available for export. If Middle East producers 
tie the export of crude oil to the acceptance of refined prod- 
ucts, the United States might import more Middle East products, 
which could result in unused domestic refining capacity. 

In summary, there is considerable potential to increase 
product imports to help meet U.S. product requirements in 1985. 
The Caribbean area will probably continue to be the major ex- 
porter of petroleum products to the United States. Potential 
also exists to increase product imports from other areas. 
The extent of the Nation's future reliance on product imports 
will depend, in large part, on U.S. policies and programs af- 
fecting domestic refining capacity and international consider- 
ations, such as the potential costs of unused capacity if ex- 
porters refuse to provide or reduce production of crude oil. 
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CHAPTER 3 ------ 

DOMESTIC.FACTORS AFFECTING -w-s-- -- ------II -he 
FUTURE U.S. REFINING CAPACITY ------- ------------ 

Domestic refineries supplied from 83 to 92 percent of 
the refined products consumed between 1960 and 1977. It 
appears that sufficient domestic refining capacity is being 
planned to meet almost 100 percent of the administration's 
1985 low-demand estimate and about 85 percent of the admin- 
istration's high-demand estimate (18.2 and 22.8 million 
barrels per day, respectively). In this chapter, we discuss 
the current and projected growth of domestic refining capacity 
and domestic factors which could affect those projections. 

DOMESTIC REFINING CAPACITY -------------------- 

U.S. refineries are located in Petroleum Administration 
for Defense (PAD) Districts as shown on the following map. l/ 
Currently, 43 percent of U.S. refining capacity is located in 
the Gulf Coast area, PAD District III. Since 1960 its capac- 
ity growth rate has been about 4 percent a year. In compari- 
Son, the East Coast area, PAD District I, currently has 11 per- 
cent of domestic capacity and an annual growth rate of less 
than 1 percent since 1960, The East Coast has a comparatively 
high petroleum product demand but, in 1977, supplied only 25 
percent of its products. Most of its products are obtained 
from Gulf Coast and Caribbean refineries. 

-w--m- 

Note: Numbered footnotes to chapter 3 are on pages 31 and 32. 
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Figure 1 

PETROLEUM ADMINISTRATION FOR DEFENSE (PA 0) DISTRICTS 

Based mainly on a review of industry plans for expansion, 
DOE issued a June 1977 report projecting that refining capac- 
ity will increase to over 18.6 million barrels per day by 
January 1982. 2/ One month later, DOE issued another report 
on U.S. refinizg needs which stated that even if some of the 
projects scheduled to come on stream between 1977 and 1982 
fail to materialize, the addition of as little as 1.0 million 
barrels per day would meet the low 1985 demand projection of 
18.2 million barrels per day, assuming enactment of the Na- 
tional Energy Plan. 3/ 

Using DOE's capacity projection of 18.6 million barrels 
per day, we calculated that products available for consumption 
in 1982 would approximate 19.2 million barrels per day. Be- 
cause we believe 1985 demand will be closer to 22.8 million 
barrels per day, we estimate 19.4 million barrels per day 
will be needed by 1985 if the United States is to refine about 
85 percent of its oil product consumption. Thus, if industry 
plans are completed as proposed, only an additional 0.2 million 
barrels per day would be needed between 1982 and 1985. 

There is no guarantee, however, that industry expansion 
projects will be completed as planned. There are a number of 
domestic factors which affect future overall refining capacity 
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and the Nation's ability to process hiqh-sulfur, heavy crude 
oil to meet demand for specific products, such as unleaded 
clasoline. 

DOMESTIC FACTORS AFFECTING FUTURE 
CAPACITY 

Key domestic factors which affect the Nation's 1985 do- 
mestic refininq capacity are: 

--Pricinq and allocation regulations. 

--Air quality standards. 

--The Coastal Zone Management Act. 

--Gasoline lead content restrictions. 

--Environmental and technological requirements for 
desulfurization equipment. 

Other domestic factors which affect or have the potential to 
affect 1985 U.S. refininq capacity are DOE's Entitlements Pro- 
gram and oil and gas taxes in the proposed National Energy 
Plan, which could be reintroduced in the Congress. 

Pricing and allocation regulations 

Petroleum industry officials clain that the Federal 
Government, through its regulatory activities, has created 
a web of complicated regulations that are restraining dones- 
tic refinery expansion. This assessment was corroborated by 
a December 1976 Presidential task force report on regulatory 
reform. 4/ The report called for the elimination of DOE prod- 
uct price and allocation regulations for refiners and resell- 
ers. The report states that (1) present product supply condi- 
tions are adequate and (2) such requlations are unnecessary 
and discouraqe the construction of new refinery capacity. 

One aspect of the requlations is a controversial cost 
passthrough requirement. Under this requirement, certain 
costs, such as changes in raw material quality and capital 
needs, are not recognized as recoverable costs. For exanple, 
high-sulfur crude oil, although less expensive, costs $1 to 
$2 per barrel more to refine than low-sulfur oil. 5/ Accord- 
inq t% industry testimony, if a refiner invests in-facilities 
to run less expensive high-sulfur crude, he is not allowed, 
under Federal passthrough controls, to recover the investment 
cost of the new facilities. 6/ In addition, the refiner must 
reduce his product prices by-the amount of his raw material 
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savinqs. Thus, there is no economic incentive for refiners 
to invest capital in desulfurization equipment. This requ- 
lation may become a qreater problem as high-sulfur crude oil 
becomes an increasinq percentage of domestic production. How- 
ever, the elimination of price controls or this regulation 
could resolve the current disincentive to invest in desulfur- 
ization equipment. 

The previous administration, in line with the Presiden- 
tial task force report recommendation, proposed the decontrol 
of qasoline prices*, but before the proposal was considered 
by the Congress, it was withdrawn for further study by the 
current administration. In November 1978 DOE issued a draft 
environmental impact statement on its gasoline decontrol pro- 
posal. The administration is considerinq whether to submit a 
gasoline decontrol proposal to the Conqress in 1979. The re- 
fininq industry claims that this would eliminate cost pass- 
through problems and provide an incentive for refinery expan- 
sion without greatly increasinq the price of gasoline. 

Environmental concerns 

The size and confiquration of the U.S. refininq industry 
can be seriously affected by various environmental concerns 
and laws. DOE reported in June 1977 that 13 projects on the 
East Coast, which would have added 1.7 million barrels per 
day to capacity, have not been constructed due to citizen and 
qroup environmental opposition. 7/ It should be noted that 
three of the projects would not fiave been proposed if others 
had been built. A listinq of these projects is shown in ap- 
pendix I. One of the more difficult issues involves strikinq 
a proper balance between the Nation's enerqy needs and its 
need to protect the health and environment of its citizens. 
The major environmental issues which affect future refininq 
capacity are: 

--Air quality standards and implementatipn of the Coastal 
Zone Management Act, which affect the location of new 
refinery capacity. 

--Environmental Protection Aqency (EPA) lead standards 
to help control automobile emissions, which affect the 
amount of crude oil input to the refininq process. 

*Gasoline, which comprises about half of the U.S. refinery 
output, is the only major refined product under price control. 
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--The ability of U.S. refineries to process increasing 
amounts of high-sulfur, heavy crude oil to meet tech- 
nical and environmental standards. 

Air ---- quality standards .----.-. --_----..w- 

Refineries are contributors to an area’s “smog” problem. 
Refineries emit hydrocarbons which react with nitrogen dioxide 
and sunlight to form ozone, a photochemical oxidant. The 
ozone effects on humans include eye irritation and lung in- 
flammation. Ozone concentrations found in urban air aggra- 
vate the breathing of individuals with respiratory problems 
and increase susceptibility to bacterial infection. 

The Clean Air Act, as amended (42 U.S.C. 7401 et seq.), 
was passed to protect and enhance the Nation’s air resources 
so as to promote the public health and welfare. The act pre- 
cludes construction or expansion of any facility that emits 
a pollutant in a nonattainment area --a region where air quality 
standards have not been met for one or more pollutants--unless 
an offset is found for the new source of pollution. The off- 
set provision permits a new source of pollution in a nonat- 
tainment area until July 1, 1979, and then, only if the new 
source’s emissions are controlled to the greatest degree pos- 
sible and are more than offset by a reduction in emissions 
from existing facilities in the area. Thereafter, no new in- 
dustrial plants can be built unless the State has adopted, 
and EPA has approved, an air pollution control plan that will 
assure full compliance with air quality standards by 1982 
(1987 for photochemical oxidants and carbon monoxide). 

The widespread number of nonattainment areas has caused 
concern regarding the ability of several industries to expand, 
including the refining industry. Currently, over 80 percent 
of domestic refining capacity is in nonattainment areas. 
Under the current offset provision, if a company is allowed 
to construct or expand a refinery in a nonattainment area, 
it has to more than offset the new pollutants by reducing 
the emissions from either its own facilities in the area or 
possibly those of other companies. It is apparent that if 
present Federal air quality standards and laws are enforced 
as written, new or expanded refinery construction in many 
areas may be restricted until substantial improvements are 
made in air quality. 
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Coastal Zone Manaqement Act 

U.S. coastal zones*, includinq the Great Lakes, contain 
some of the Nation's nost valuable assets. Consequently, they 
have been subjected to increasinq and competinq demands. For 
instance, 60 percent of U.S. refininq capacity is concentrated 
in the four coastal States of Texas, Louisiana, California, 
and New Jersey. Therefore, the Coastal Zone Manaqement Act 
of 1972, as amended (Public Law 92-583), was passed to pro- 
vide States with incentives to use their coastal resources 
wisely. E/ 

Althouqh only a few States have federally approved coast- 
al zone management plans, the impact of the act is already 
being experienced by refiners. California, based on the irn- 
plementation of its federally approved plan, disallowed a re- 
ceivinq and separation facility in Santa Barbara County. The 
State wanted the facility to locate in a developed area which 
the company'believed was too expensive. A compromise was later 
reached, however, when California allowed an existing coastal 
facility to be expanded. Delaware recently submitted its draft 
coastal zone plan for Federal review. The plan would prohibit 
the sitinq of any heavy industry, includinq refineries, in 
part of the coastal zone. An official of the National Oceanic 
and Atmospheric Adninistration's Office of Coastal Zone Man- 
agement told us in February 1978 that a qeneral policy is 
emerging to encouraae future development prinarily in those 
areas which have already experienced sone development. 

Lead content in gasoline 

Under the authority of the Clean Air Act, EPA requlates 
fuel and fuel additives which endanqer the public health or 
which interfere with the performance of anti-pollution control 
devices. Lead can impede the effectiveness of anti-pollution 
control devices, and atmospheric lead is known to be a danqer 
to human health. As a result, EPA now requires larqe service 
stations to supply unleaded qasoline to prevent interference 
with anti-pollution control devices in newer automobiles. EPA 
has also required a reduction in the lead content of qasoline 
from an average of 1.7 grams a gallon to 0.8 grams a qallon by 

*The coastal zone includes the coastal waters and the adja- 
cent shorelands. The zone stretches inland only as far as 
necessary to control shorelands whose uses have a direct and 
siqnificant impact on the coastal waters. The zone typically 
includes beaches; marshes; estuaries; sand dunes; and indus- 
trial, commercial, and residential complexes. 
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,I;inuilry 1 , 1978, and to 0.5 grams a gallon by October 1, 1979, 
to protect human health. It has, however, extended the Janu- 
ary 1978 deadline for some refiners who were unable to meet 
the standard but were continuing to make good faith efforts 
to achieve it. 

In order to provide unleaded gasoline with octane ratings 
required by U.S. automobiles, 1.5‘to 2.0 percent additional 
crude oil must be used in the refining process. Based on 1977 
consumption of gasoline, about 145,000 barrels per day of 
refininy distillation capacity will have to be added, althouqh 
there will be some increase in liquid propane gas. 

To meet future increasing demand for unleaded gasoline, 
modern catalytic reforming equipment will be needed. A May 
1976 EPA contract study by Arthur D. Little, Inc., estimated 
that the refining industry will need to invest $5.7 billion 
(1975 dollars) from 1975 to 1985 to put in facilities to make 
unleaded gasoline. 9/ Fifty-six percent, or $3.2 billion, 
will be for new construction; 44 percent, or $2.5 billion, 
will be for upgrading existing refineries. In an April 1976 
EPA contract study, Turner, Mason, and Solomon, Inc., estimated 
a lower figure-- $3.2 billion (1974 dollars)--from 1974 to 1985 
to meet both unleaded gasoline and lead phasedown require- 
ments. lO/ - 

Hiqh-sulfur crude oil -- 

To meet EPA and sometimes more stringent State sulfur 
dioxide emission standards, refined petroleum products are 
restricted in sulfur content. For instance, in California 
and Hawaii the sulfur content of most fuel oil is limited to 
0.5 percent. Some sections of California have a 0.25 percent 
limit. 

Of the 247 Air Quality Control regions of the Nation, 
only 44, or about 18 percent, are nonattainment for sulfur di- 
oxide. Thus, sulfur dioxide standards are not expected to be 
a major factor which could limit the siting options for new 
refineries. However, because new domestic crude oil produced 
from Alaska and future crude oil imports are expected to have 
a high sulfur content, sulfur content standards may have a 
greater impact on the amount and type of future refinery ex- 
pansion. 

In addition, most of this crude oil is expected to be 
heavier in density and yield .hiqher percentages of heavy 
petroleum products, such as residual fuel and asphalt. Thus, 
to meet future demand for lighter products, such as gasoline 
and jet fuel, and to meet sulfur standards, existing refineries 
will need additional capacity. An industry official told us 
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th;lt about 2.0 million barrels per day of current U.S. capacity 
nust he modernized and another 2.0 million barrels ner dav of 
incremental refining capacity must be built to process hish- 
sulfur crude oil to meet projected denand for products in the 
mid-1980s. Desulfurization and sulfur recovery capacity re- 
quircs 2-l/2 years lead tine in comparison with a new refinery, 
which requires about 4 years lead time. Thus, plans made todav 
to process heavy, high-sulfur crude oil will not result in ad- 
(Iitional capacity before the early 1980s. 

Rut this additional capacity will involve higher capital 
investnent and operating costs. In 1976 EPA estimated that 
operating costs of desulfurization would be 17 cents a barrel 
for a lOO,OOO-barrel-per-day refinery which processes hiqh- 
sulfur, light imported crude oil. ll/ In a later study, 
however, DOE reported that to buildand operate a 250,000- 
barrel-per-day refinery handling crude oil of similar quality, 
about $2,300 investment and $0.44 operatinq costs per barrel 
would he incurred to remove the sulfur. 12/ A similar size 
refinery handling low-sulfur, light crudewould cost $1,400 
and $0.20, respectively. For a small refiner operating a 
15,000-barrel-per-day plant, the costs would be about double. 
In sunmary, it generally costs twice as much to process high- 
sulfur crude as to process low-sulfur crude. Further, it 
costs the small refiner about twice as much per barrel as the 
large refiner for desulfurixation. 

Entitlements Program 

The Emergency Petroleum Allocation Act of 1973 (Public 
Law 93-159) mandated that DOE provide for a competitive petro- 
leum industry by preservinq the competitive viability of inde- 
pendent and small refiners. Concern was expressed that inde- 
pendent and snall refiners may not be able to compete with oil 
companies with access to domestic crude oil controlled at 
prices below imported oil. 

In response to this mandate, DOE established the Crude 
Oil Entitlements Program in Novenber 1974 generally to equal- 
ize the costs of foreign and lower-priced domestic crude oil 
to all refiners. The proqram also provided additional benefits 
to small refiners (processing 175,000 barrels per day or less) 
to offset any advantaqes large refineries might have due to 
economies of scale, This adjustment allows small refiners 
to acquire oil, on the averaqe, for 54 cents a barrel less 
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than the cost of oil to other refiners after entitlements.* 
The adjustment is conmonly referred to as the small refiner 
bias. 

Further, the Entitlements Proqram placed the Caribbean 
refineries outside Puerto Rico and the Virqin Islands at a 
competitive disadvantaqe. Recause these refineries had to buy 
crude oil at higher world levels, they were unable to compete 
with U.S. refineries. To offset this disadvantage, DOE, in 
February 1976, initiated a residual fuel oil proqram commonlv 
referred to as "reverse entitlements." This proaran was de- 
signed to (1) improve the competitiveness of certain Caribbean 
refineries that sell products to the East Coast and (2) insure 
the financial viability of those tJ.S. marketers that depend on 
Caribbean-refined products. 

Under this proqran, donestic refineries were penalized 50 
percent of the benefits they receive under the Entitlenents 
Program for every barrel of residual fuel they sell on the 
East Coast in excess of 5,000 barrels per day. In addition, 
DOE allowed East Coast residual fuel oil importers a 30-percent 
equivalent product entitlement benefit. 

Accordinq to DOE and the refiners we contacted, the pro- 
gram has created stronq disincentives for sales of domestically 
refined residual fuel oil to the East Coast. Furthermore, 
because the program discriminates aqainst domestic refiners 
not benefitinq from the Entitlements Proqran, they are en- 
couraqed to use their residual oil for lesser value usesl 
such as feedstock for asphalt and pavinq products. Althouqh 
DOE recognized the problems created by the proqram, in May 
1978 it proposed an increase from the current 30-percent 
equivalent entitlenent benefit to a loo-percent entitlement 
benefit for East Coast residual fuel importers. In July 1978 
hearinqs were held. DOE's proposed chanqe was preempted, 
however, by an anendnent to its appropriation for fiscal year 
1979. This amendment and subsequent requlatory chanqes by 
DOE resulted in (1) elimination of U.S. refiners' penalty for 
sellinq residual fuel to the East Coast except for refiners 
which ship products in foreign flaq vessels between [J.S. ports 
and (2) an increase from the current 30-percent equivalent 
entitlement benefit to a 50-percent entitlement benefit for 
East Coast and Michiqan residual fuel importers. The new 

*The benefit for small refiners can ranqe from $0.06 to $1.89 
a barrel dependinq on the size of the small refinery. For 
example, very small refineries processinq 10,000 barrels per 
day or less receive the qreatest cost reduction. 
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regulations are in effect from July 1, 1978, through June 30, 
1979. These new actions will help to eliminate some of the 
problems associated with reverse entitlements. 

The National Enerqy Plan stated that by 1981, when the 
crude oil equalization tax was proposed to be fully in effect, 
the Entitlements Proqram would be terminated, and certain regu- 
latory activities could be phased out. Whether in fact this 
would happen, if the tax were enacted, is questionable in view 
of recent events. For example, as of July 1, 1978, entitle- 
ment benefits are to be provided to refiners who process shale 
oil and liquid petroleum substitutes from coal, tar sands, bio- 
mass, and solid waste. Further, DOE is studying a crude oil 
pricinq system which would abolish crude oil ceilins prices 
and only require entitlement obligations. Thus, the future 
direction of the Entitlements Program is uncertain. Its rela- 
tionship to (1) any reintroduction of the crude oil equaliza- 
tion tax, (.2) crude oil price controls, and (3) the need for 
a small refiner bias is unknown at this time, adding to the 
uncertain investment climate for U.S. refiners today. 

Oil and gas taxes 

The proposed National Energy Plan created substantial un- 
certainties for refiners. It proposed major changes in the 
prices they pay for their primary input--crude oil--and pos- 
sible restrictions on the prices they could charge for refined 
products. The two measures were referred to as (1) the crude 
oil equalization tax and (2) the oil- and gas-users tax. The 
Congress excluded these measures from the approved National 
Energy Act. However, because these mechanisms may be reintro- 
duced in the Congress, we are discussing their potential impact 
on U.S. refining capacity. 

Crude oil eaualization tax 

The feature of the plan which would have most significant- 
ly affected refiners was the crude oil equalization tax. Rasic- 
ally, to encourage conservation, the tax would increase the 
price of most domestic crude oil to that charged by the rest 
of the world. The tax on "old" oil was intended to be imposed 
in three stages (at the beqinninq of 1978, 1979, and 1980) to 
raise current prices paid by consumers to the 1977 world price 
plus domestic inflation. The tax would he applied to "new" oil 
at one time-- the beginnins of 1980. Thereafter, the tax would 
be increased with the world price. However, if the world price 
rises significantly faster than the rate of domestic inflation, 
authority would exist to limit increases in the tax. 13/ - 

The exact effect of the equalization tax depends on a 
number of variables which cannot be forecast precisely such 
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as domestic inflation, increases in world oil prices, and the 
volume of oil imports. However, our analysis of the adminis- 
tration's estimates shows that the tax would raise the average 
price of domestic and imported crude oil from about $10.80 a 
barrel to $13.50 a barrel (both in 1977 dollars), an increase 
of almost 25 percent. 

Critical to refiners' financial health is the question of 
I 

how much of this tax they can pass through to consumers of.re- 
fined products. This passthrough ability may be affected both 
by the market for such products and by Government controls. 
Estimates of the industry's ability to pass through those in- 
creased costs vary greatly. 

--The Congressional Budget Office estimates 90 percent. 

--The administration estimates 67 percent. 

--F. Eberstadt & Co., a stock brokerage firm, estimates 
50 percent. 14/ - 

According to administration estimates, 1976 industry 
after-tax profits were $7.5 billion. The administration fur- 
ther estimated that the equalization tax in fiscal year 1980 
would amount to about $12.0 billion. If the industry absorbs 
$1.2 billion of the tax as increased costs-.-Congressional Buda- 
et Office's lo-percent estimate --profits would be about $0.6 
billion less than in 1976, a decrease of 8 percent. If the 
industry absorbs $6 billion --Eberstadt's 50-percent estimate-- 
the loss in profit would be $3.1 billion, or 42 percent. 
Both estimates assume that the industry faces a 48-percent 
marginal tax rate. 

Because even the smallest of these estimates would result 
in a sizable reduction in industry profits, it is important to 
be able to gauge the passthrough accurately. The administra- 
tion's estimate was based on a comparison of wholesale prices 
at New York for five European-refined products, with compara- 
ble wholesale product prices in this country if the equaliza- 
tion tax were enacted. The administration concluded that the 
"pressure of world markets" would require refiners to absorb 
one-third of the tax. 

However, we believe the administration's analysis has 
weaknesses: 

--The "spot price" data wsed may not accurately reflect 
long-term trends, and data for only 1 month were used. 

--The analysis did not address whether European refineries 
have the potential to restrain U.S. prices, nor whether 
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European-refined products meet the quality requirements 
of this country. For example, unleaded gasoline is not 
currently made in Europe. 

The Congressional Budget Office and Eberstadt estimates 
both appear better grounded. They examine underlying pricing 
patterns for various refined products and also differentiate 
among various regions of the country. A key difference between 
them is how much of the tax refiners will be able to pass 
throuqh on gasoline as distinguished from residual fuel oil 
and other products. 

The wide divergence among two generally creditable analy- 
ses suqgests that 

--the equalization tax might have serious adverse fi- 
nancial impacts on domestic refiners and 

--the administration needs to devote further study to 
this issue prior to any reintroduction of a crude oil 
equalization tax. 

Oil- and gas-users tax 

Another National Energy Plan feature of potential impor- 
tance to refiners was the proposed oil- and gas-users tax. 
This tax was designed to increase the cost of oil and natural 
gas-relative to the price of coal, and thereby encourage 
existing and prospective industrial and utility consumers to 
switch to coal. E/ 

Refineries consume vast amounts of oil.and gas, and this 
tax, as originally proposed, would also have affected refiners’ 
costs. Before it was eliminated from the National Energy Act, 
however, both House and Senate versions of the bill made oil 
and gas exempt from taxation if the use of other fuels (1) 
would affect the manufacturing process or (2) is precluded by 
Federal or State air pollution regulations. .The House version 
also provided an exemption (1) when the use of other fuels is 
not economically and environmentally feasible or (2) for any 
facility that was in existence or under construction on 
April 20, 1977. 

Notwithstanding these exemptions, about one-fifth of the 
oil and gas consumption of a typical refinery could have been 
subject to the tax because the fuels are used for purposes 
other than for process heat. Moreover, because the exemptions 
were conditioned upon a showing of economic or environmental 
infeasibility, or violation of air pollution requlations, it 
could have taken considerable time for DOE and the courts to 
fully define the conditions qualifying a user for an exemption. 
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Accordingly, this tax, if reintroduced to the Congress, would 
create uncertainty for refiners and, together with the crude 
oil egualization tax, may adversely affect refinery expansion 
and modernization plans. 

* * * * 

In summary, after reviewing domestic programs .-,nd policies 
and international considerations, we question whether, under 
present U.S. policy, U.S. refineries will be able to maintain 
the historical relationship between domestically refined and 
imported products. It should be noted that the administration 
has not decided whether the historical relationships are the 
targets it should be trying to maintain. We believe that DOE 
has not comprehensively evaluated the environmental, technical, 
economic, national security, and other trade-offs necessary 
to establish a definitive U.S. refining policy. However, DOE 
recently initiated a study to identify future U.S. refining 
capacity needs. 
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CHAPTER 4 

CONCLUSIONS AND RECOMMENDATIONS 

Between 1960 and 1977 petroleum product consumption in 
the United States increased from 9.8 to 18.4 million barrels 
per day. Domestic refining capacity kept pace during these 
years, supplying between 83 and 92 percent of all petroleum 
products consumed in this country. The question to be faced 
now is whether the United States should continue to maintain 
its historical relationship between domestically refined and 
imported products. This would require increases in U.S. re- 
fining capacity. 

All studies we have seen conclude that U.S. refined prod- 
uct consumption will qrow through 1985, even though estimates 
vary as to the expected growth rate. The National Energy Plan 
offered two extremes of what consumption miqht be in 1985--a 
low of 18.2 million barrels per day if the plan had been en- 
acted and a hiqh of 22.8 if it were not. In an earlier GAO 
report, we estimate that the administration overstated the 
Nation's ability to develop and use nonpetroleum sources of 
energy by the oil equivalent of 3.9 million barrels per day. 
This overestimate implies higher petroleum consumption. There- 
fore, even if the plan had been enacted as proposed, we believe 
1985 petroleum consumption will be closer to 22.8 million bar- 
rels per,day. The National Enerqy Act passed by the Conqress 
is estimated to save 2.4 to 3.0 million barrels per day in 
1985--a reduction of 1.6 to 2.2 million barrels per day 1985 
oil equivalent savings from the administration's estimate of 
savings if its plan had been enacted. This reduction in oil 
savings further reinforces our conclusion concerninq 1985 
petroleum consumption. 

The U.S. refining industry is currently planning capacity 
increases to meet almost 100 percent of the administration's 
1985 low demand estimate and about 85 percent of the adminis- 
tration's high demand estimate. Whether planned capacity in- 
creases will or should occur as proposed, however, involves 
trade-offs among alternative courses of action. 

Maintaining high domestic refining capacity levels has 
several disadvantages, includinq air quality and land use im- 
pacts, as well as international considerations, such as the 
potential costs of unused capacity if exporters refuse to 
provide or reduce production of crude oil. On the other hand, 
there are national security and economic advantaqes in en- 
couraging U.S. capacity which must be weiqhed aqainst the 
disadvantages. 



Potential exists to increase the Nation's product imports 
to help meet 1985 product requirements and avoid increasing 
domestic enuironmental impacts. One study estimates Caribbean 
refining capacity will increase moderately. The Caribbean 
area will probably continue to be the major exporter of pe- 
troleum products to the United States in 1985. 

Other areas also have potential to increase product ex- 
ports to the United States and must be considered in rela-' 
tionship to future U.S. refining capacity. Currently, Europe 
has excess refining capacity. Africa and the Middle East also 
may have surplus capacity for product exports. If Middle East 
oil-producing countries tie the export of crude oil to the 
acceptance of refined products, the United States might im- 
port more Middle East products. These international consid- 
erations must be considered in the formation of any U.S. re- 
fining policy. 

Legislation designed to encourage U.S. refining capacity 
growth was to be prepared in 1977, but it was not introduced 
because of congressional deliberations over the proposed 
National Energy Plan. However, refinery legislation may be 
considered by the 96th Congress. The Senate Enerqy and Natural 
Resources Committee, in its March 1978 report to the Senate 
Budget Committee, stated that the leqislation could include 
up to $250 million in new budget authority and $500 million 
in loan guarantees in fiscal year 1979 to encourage both 
construction of new refining capacity and renovation of 
existing capacity to handle lower quality crude oil. 

Although the legislation is not yet available for review, 
it would appear to deal mainly with only one issue relating to 
U.S. refining capacity growth--capital availability. We be- 
lieve that other issues, such as the international and environ- 
mental implications of U.S. refining capacity qrowth, also need 
to be considered. 

Probably the most important domestic issue is the concern 
for clean air. Over 80 percent of existing refining capacity 
is located in areas which are in violation of air quality 
standards for one or more pollutants. After July 1, 1979, no 
new industrial plant can be.built in these areas unless the 
State has adopted and EPA has approved an air pollution con- 

, trol plan that will assure full compliance with air quality 
standards by a specified date. It is apparent that if present 
Federal air quality standards and laws are enforced as written, 
new or expanded refinery construction in many areas may be re- 
stricted until substantial improvements are made in air quality. 

Other domestic factors affecting future U.S. refining 
capacity include 
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--potential constraints on the location of refineries 
in coastal zone areas; 

--Federal pricing and allocation regulations, such as 
price controls on gasoline and restrictions on the 
costs that refiners can pass through to consumers; 

--gasoline lead content restrictions which increase the 
need for modern catalytic reforming equipment and re- 
quire between 1.5 and 2.0 percent more crude oil to 
produce the same amount of gasoline: 

--environmental standards which restrict the sulfur con- 
tent of petroleum products and which may require the 
modernization of 2 million barrels per day of existing 
capacity and another 2 million barrels per day of addi- 
tional refjning capacity by the mid-1980s; and 

--the small refiner bias of the DOE Entitlements Program, 
which encourages the construction of small, inefficient 
refineries. 

In addition, reintroduction in the Congress of the crude 
oil equalization tax and/or oil- and gas-users tax from the 
National Energy Plan has the potential to affect future U.S. 
refining capacity. If enacted, these taxes would increase the 
cost of crude oil and natural gas to refiners. 

In summary, after reviewing domestic programs and policies 
and international considerations, we question whether, under 
present U.S. policy, U.S. refineries will be able to maintain 
the historical relationship between domestically refined and 
impor ted products. The administration has not decided whether 
the historical relationship should be maintained. We be1 ieve 
that DOE has not comprehensively evaluated the environmental, 
technical, economic, national security, and other trade-offs 
necessary to establish a definitive U.S. refining policy. 
However., DOE recently initiated a study to identify future 
U.S. refining capacity needs. 

RECOMMENDATIONS -em 

As a part of the study, we recommend that the Secretary 
of Energy: 

--Analyze the international and domestic implications of 
alternative levels of U.S. refining capacity and deter- 
mine the criteria for Government involvement in effect- 
ing any desired levels. This analysis should include 
an evaluation of the environmental, economic, national 
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security, and technical trade-offs necessary to meet 
various domestic capacity levels. 

--Based on the above trade-off analysis, determine future 
U.S. refining capacity needs considering such factors 
as the optimum mix of refinerv sizes necessary to in- 
sure desired levels of U.S. petroleum products and the 
optimum relationship with U.S. petroleum product con- 
sumption. 

--Consistent with the trade-off analysis, determine the 
policies and actions, if any, necessary to influence 
attainment of optimum domestic capacity and submit such 
documentation and analysis to the appropriate congres- 
sional energy committees. The submission should in- 
clude a detailed analysis of the advantages and disad- 
vantages of using incentive versus disincentive alter- 
natives to meet the desired capacity needs. It should 
also include an analysis of the probable marketplace 
reactions to (1) existing and (2) fewer Government 
regulations. In addition, the submission should in- 
clude any needed legislative proposals and milestones 
upon which to judge the effectiveness of such policies 
and actions in meeting the needs and, in the event that 
progress is not being made, a determination of what 
additional incentives or disincentives are needed. 
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CHAPTER 5 ----- 

AGENCY COMMENTS - _1--------- 

We sent a draft of this report to DOE, EPA, and the 
Department of Commerce. The Department of Commerce had no ma- 
jor problems with the section of the report dealing with its 
Coastal Zone Management Program and provided only informal 
technical comments, which were incorporated in the report. DOE 
and EPA comments are included as appendices II, III and IV. 

DOE COMMENTS ------_I 

By letter dated July 24, 1978, DOE stated that our report 
contained useful information on the U.S. refinery situation, 
particularly on the trade-offs between increased refinery ca- 
pacity and other energy-related goals. However, DOE be1 ieved 
that the argument for increasing U.S. refinery capacity was 
not well supported. 

It is not our intention to argue for or against increased 
U.S. refining capacity. Our report reviews domestic programs 
and policies and international considerations, and recommends 
that DOE determine future U.S. refining capacity needs after 
evaluating the trade-offs involved. 

DOE ; in initially commenting on our recommendation that 
the Secretary of Energy analyze the international and domestic 
implications of alternative levels of U.S. refining capacity 
needs, stated that this may appear to be prudent advice, but 
a more in-depth observation reveals the fact that supply/demand 
outlook has been difficult, if not totally impractical to pre- 
diet, for the past decade. Further, given the kind,of speci- 
ficity DOE believed was required, it questioned the practica- 
bility of performing intricate cost/benefit analyses. DOE 
stated it does not believe one would elaborate much further 
the trade-offs covered in our report. As an. alternative to 
the +nalysis we recommended, DOE offered the rationale that 
has been the basis for its present refinery capacity policy. 
According to DOE, Government policy has been to provide incen- 
tives (by way of import fees) to encourage new capacity to 
be located domestically. In later comments, however, it ap- 
pears that DOE changed its position concerning the need for 
a study of U.S. refining needs. 

The remainder of DOE’s comments dealt with our treatment 
of international issues. DOE claimed that the report did not 
take into account that during an embargo, U.S. product demands 
would be reduced and thus, the need for U.S. refining capacity 
would be reduced. DOE further stated that the real threat to 
the United States and other industrial countries is not an 
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embargo, but a significant cutback by major oil producers. 
In such an event, DOE stated there would be significant unused 
refining capacity in the United States and in the rest of the 
world. We believe our draft report recognized that during an 
embargo or production cutback, unused capacity wouid exist. We 
pointed out that one of the disadvantages of increasinq U.S. 
refining capacity is the potential cost of unused capacity if 
exporters decline to provide crude oil. 

In a letter dated November 1, 1978, DOE provided addition- 
al comments on our report. The Department stated that further 
information and work related to policy issues has been updated 
and that a coordinated and carefully articulated DOE policy is 
needed to guide requlatory changes, identify necessary and ap- 
propriate legislative proposals, and provide the refining in- 
dustry with an indication of the future refinery investment 
climate. DOE stated that contracts are currently being pre- 
pared and efforts are underway which will provide information 
and data required to develop a definitive refinery policy. 

DOE acknowledged that domestic refinery operations are 
affected by several and sometimes conflicting DOE programs 
such as the small refiner bias, crude oil allocations, and oil 
import fees. The Department expects many of these programs to 
change in some fashion during the next 9 months and new pro- 
grams affecting domestic refineries will be legislated. 

Specifically, DOE pointed out several issues that it be- 
lieves require resolution. These relate to (1) whether nation- 
al security or economic benefits of import tariffs justify 
higher petroleum product prices, (2) the capability of the re- 
finery industry to adjust to both changes in the characteris- 
tics of crude oil and product demands, (3) trade-offs between 
environmental regulation and expanding refinery capacity, and 
(4) the extent to which competition in the refinery industry 
may be restrained. 

Overall, DOE's efforts would appear to be a first step 
toward implementing the recommendations in our report; never- 
theless, we continue to believe that DOE should determine 
future U.S. refining capacity needs and determine what addi- 
tional incentives and disincentives, if any, are needed. In 
addition, the stated actions did not specifically address the 
inter-relationship between domestic refinery policy and the 
international refinery situation. As pointed out in our re- 
port I Europe presently has excess refinery capacity and, in our 
opinion, this situation cannot be ignored in arriving at a 
domestic refining policy. Such a policy should also consider 
the impacts of major refinery growth within Middle Eastern 
countries. DOE's response fails to address these matters, 
as well as national security implications of a potential 
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product embargo, if the Nation becomes more dependent on 
product imports. 

EPA COMMENTS 

EPA stated that our draft report reflects a good deal of 
thought and hard work, and the final report will undoubtedly 
make a significant contribution to the discussion of the issue 
of refining capacity. However, EPA mentioned several sections 
which it believes require clarification. 

EPA stated that the projects listed as not being con- 
structed on the East Coast due to environmental opposition 
were canceled as a result of citizen opposition, not EPA 
action. We have made that clarification to the report. Fur- 
ther, EPA stated that the projects listed are duplicative be- 
cause many of the projects would not have been proposed if 
others had been built. We have clarified this in the report. 

EPA showed concern with our draft in that EPA does not 
expect air quality standards to siqnificantly constrain future 
increases in domestic refining capacity. However, EPA did 
state that it is studying the issue and should have the results 
of the study this fall. EPA told us informally in November 
1978 that the study would be completed in the spring of 1979. 
We have provided substantial reasons for our position, and un- 
til EPA provides evidence to the contrary, we will continue 
to believe that if present air quality standards and laws are’ 
enforced as written, new or expanded refinery construction in 
many areas may be restricted until substantial improvements 
are made in air quality. 

We revised our report to reflect EPA's concern that we 
clearly distinguish between (1) the EPA requirement that large 
service stations must supply an unleaded grade of gasoline to 
prevent interference with the catalytic converter and (2) the 
EPA lead phasedown program to reduce the concentration of lead 
particulate8 in the ambient air. We also included,the estimate 
mentioned by EPA of the industry capital cost to meet unleaded 
gasoline and lead phasedown requirements. . 

EPA stated that much of the additional crude oil processed 
to provide unleaded gasoline is converted to liquid propane 
gas --a useful clean energy supply source--and that from a 
balance-of-payments viewpoint, the United States substitutes 
increased crude oil imports for decreased liquid propane gas 
imports. Although some processes may result in an increase in 
liquid propane gas, the fact remains that not all of that addi- 
tional crude oil required for unleaded gasoline is converted to 
liquid propane gas. However, we modified our draft to include 
this comment. 
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Finally, we incorporated EPA's comment concerning the 
price differential between high- and low-sulfur crude oil 
in the absence of price regulation. 



APPENDIX I APPENDIX I 

REFINERIES PLANNED BUT NOT CONSTRUCTED 

DUE TO OPPOSITION ON ENVIRONMENTAL GROUNDS 

Company 

Shell Oil Company 

Fuels Desulfuri- 
zation (note a) 

Maine Clean Fuels 
(note a) 

Maine Clean Fuels 
(note a) 

Georgia Refining 
(note a) 

Northealrt Petroleum 

Supermarine, Inc. 

Commerce Oil 

Steiart Petroleum 

Olympic Oil 
Refineries 

C.H. Sprague L Son 

Belcher Oil Company 

In-0-Ven 

Location 

Delaware Bay, Del. 

Riverhead, Lonq 
Inland, N.Y. 

South Portland, 
Me. 

Searsport, Me. 

Brunswick, Ga. 

Tiverton, R.I. 

Hoboken, N.J. 

Jamestown Island, 
R.1 .--Narragan- 
lrttt Bay 

Pinty Point, Md. 

Durham, N.H. 

Newington, N.H. 

site 
(bzlr 
per day) 

150,000 

Year of final 
action-blocking 

project 

1972 

200,000 1970 

200,000 

200,000 

1971 

1971 

200,000 1972 

65,000 1971 

100,000 1972 

50,000 

100,000 

400,000 

50,000 

(undated) 

1974 

1974 

1974 

Manatee County, Fla. 200,OOQ 

New London, Conn. 400,000 
. 

1974 

1977 

s/Maine Clean Fuels and Georgia Refining Company art subsidiaries 
of Futlt Dtrulfurization; the refiner in question is the tame 
in each cart. The capacity in barrel6 per day’ir not additive, 
but the incidents are independent and additive. 

Source: Federal Energy Administration, Trends in Refinery CaPaC- 
ity and Utilization, p. 13. 
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APPENDIX II APPENDIX II 

Department of Energy 
Washington, D.C. 20545 

July 24, I.978 

I\lr. Plantc~ Canfield, Jr. 
Dircac.tor. Energy and Minerals Division 
I;. S. &neral Accounting Office 
Nafihington, D. C. 20568 

Dear ?lr. Canfield: 

We appreciate the opportunity to review and comment on the GAO draft 
report entitled “U. S. Refining Capacity: Will There be Enough?.” 
Our views with respect to the text of the report and recommendations 
made by GAO are discussed below. 

This CA0 report contains useful information on the U. S. refinery 
situation, particularly on the trade-offs between increased refinery 
capacity and other energy-related goals. mechanisms and procedures. 
Rut, we believe that the argument for increasing U. S. refinery 
capacity is not well supported. 

Ln the Conclusions and Recommendat ions section, GAO has criticized the 
lack of a well-defined refinery policy by the Department of Energy and 
recommends that detailed benefit analyses be performed to establish 
definitive policy. 

[See GAO note on p. 44.1 

This may appear to be prudent advice. but a more in-depth’observation 
reveals the fact that supply/demand outlook has been difficult, if 
not total1 y impractical, to predict for the past decade. Currently. 
we arca unahlc to predict petroleum product demand to an accuracy of 
one million barrels per day 10 years into the future. 

[See GAO note on P- 44.1 

Givc>n the kind of specificity that is required in order to perform 
intricate cost benefit analyses, we question the practicability of 
conducting such an exercise. As an alternative, we would offer the 
rationale that has been the basis for our present refinery capacity 
policy. 
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APPENDIX 11 APPENDIX II 

‘l’he following facts are pertinent in establishing a general policy 
c’unc crning refinery capacity: 

1. Under ahout any set of assumptions, it is conceded that 
additional refinery capacity will be needed to supply 
future domestic petroleum product requlretnente. 

2. There is clearly an economic stimulation for the Nation 
when constructing additional refinery capacity. 

3. The U. S. security position is improved as we become 
more capable of refining our total product requirement. 

4. The east coast la extremely deficit in refinery capacity 
which causes inefficlencies and higher petroleum product 
coat for that area of the Nation. 

5. Environmental degradation is reduced to inslgnlflcant 
levels under present environmental regulations when 
new capacity is installed. There may even be an im- 
provcment in the environmental quality of a locality 
due to the bias in certain trade-off provisions which 
new refiners are obligated to obtain. 

6. Establishing a level of protection for domestic refiners 
’ that would result in domestic construction at the ex- 

pense of shutting down foreign refineries would be an 
economic waste and would require extreme fees and/or in- 
cent ives. But, to encourage new capacity to be con- 
strurted domestically in lieu> new capacity in foreign 
areas requires a very modest leve=f domestic protec- 
tion. 

Recause of these facts, it has been Government policy to provide in- 
centives (by way of import fees) to encourage new capacity to be 
located domestically. The present protection afforded domestic 
refiners is not of such a magnitude to cause a shut down of foreign 
capacity, but, on the other hand, considerable new’capacity has been 
constructed domestically in the past 5 years. This trend is moni- 
tored and if it were to change, modest adjustments *could be made in 
the level of protection. 

Also, additional refinery capacity is expensive. Recommendations to 
construct sufficient new refinery capacity to meet an arbitrarily 
selected percentage of total consumption would involve a substantial 
risk of expensive over-insurance. 
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Kt?garllin~: il. S. depcindence on foreign refineries during an embargo, the 
rcpor t d~ths not take into account that U. S. product demands would be 
rc~du~,ed during such m embargo as would crude oil needs. Thus’, the 
“suffi(,icant” capacity would also be reduced. 

r\s p0intc.d nut in the report, most U. S. product imports are residual 
fuel oil from Venezuela and the rest of the Caribbean, areas not likely 
to be cambilrgoed. To the extent that these refineries might also be sub- 
jcct to embargo. so would substitute capacity if situated in the United 
stntcs. Ir. an embargo, we will try to negotiate for oil from non- 
c~mbar~oing suppliers regardless of the percent of our refinery capacity 
and tht* pt’rc-mt of refinery capacity should not facilite or make more 
diffic~ult this negotiation. 

The real threat to the U. S. and other industrial countries is not an 
embargo, but a significant cutback by major oil producers. In such an 
t’vt’n t ) there would be significant unutilized refinery capacity, both in 
the 11. S. and the rest of the world. The use of Europe’s surplus re- 
finery capacity to provide L’. S. products is a common and relatively 
inexpensive phenomenon even without a supply interruption. Europe’s 
current problems in meeting U. S. low-sulfur fuel oil and unleaded 
gasoline needs would probably not be a major constraint by the early 
1980’S, when new U. S. refineries could potentially be brought into 
oywrn t ic,n. 

While WF: could undertake the analysis GAO calls for, we do not believe 
such an analysis would produce a percentage of consumption figure that, 
would reflect “security” and become the goal for domestic refinery 
capacity. Nor do we believe that one would elaborate much further the 
trade-offs that are covered in the GAO report. Consequently, we question 
the utility of the proposal recommended. 

Comments of lesser significance have been furnished to members of your 
staff. 

Sincerely, 

/-J L .‘< 
d 

/ , 
,I’ Fre L. 

Division of GAO Liaison 

GA0 note: The deleted comments relate to matters which were 
discussed in the draft report but omitted in this 
final report. 
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Department of Energ 
Washington, D.C. 2 B 545 

November 1, 1978 

:lr. J. Dexter Peach, Director 
Energy and Ptinerals Division 
1:. S. General Accounting Office 
Washington, D.C. 20548 

Dear Mr. Peach: 

Please refer to Fred L. Hiser’s July 24.. 1978 letter to Mr. Canfield 
regarding our review and comments on the GAO draft report entitled 
“U. S. Refining Capacity: Will There Be Enough?“, 

Since !lr. Hlser’e letter, further information and work relating to 
policy issues has been updated and is discussed below. 

Domestic refinery operations are affected by several and sometimes 
conflicting Department of Energy (DOE) programs, e.g., small refiner 
bias, the crude oil allocation program, and 011 import fees. tiny 
of these programs are being amended or will be changed in some fashion 
during the next nine months. Further, new programs affecting domestic 
refineries will be proposed for legislative action early in the 96th 
Congress. A coordinated and carefully articulated DOE policy IS 

needed to guide regulatory changes, identify necessary and appropriate 
legislative proposals, and provide the refining industry with an indi- 
cation of the future refinery investment climate. 

Several issues require resolution: 

(1) The DOE must decide whether the national’ security or economic 
benefits of an import tariff on imported petroleum products 
justify the higher prices consumers would then pay for these 
products. 

(2) If the characteristics of available crude input to domestic 
refineries are likely to change over the next several years, 
and if domestic refiners are not expected to be able to recon- 
figure their refineries to accommodate this new crude stream 
to projected product demand specifications, then the DOE 
should consider policies to remedy this situation. 
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(3) 

(4) 

If new or expanded refining capacity would economically come 
on stream except for binding environmental controls and 
requirements, the DOE should weigh the benefits of environ- 
mental regulations against costs of reduced levels of dbm- 
eetic refining capacity and suggest relevant policy Initiatives. 

Finally, if certain aspects of the domestic petroleum market 
are restraining competition in the industry such as pipeline 
control, environmental regulations or dobms tream subs idiza- 
tion, the DOE should consider alternatives to overcome these 
anti-competitive effects. 

Contracts are currently being prepared and efforts are underway which 
will provide DOE with the information and data required to develop 
a definitive refinery policy. 

We would be pleased to provide any additional information that is 
desired in this matter. 

Acting Director 
GAO Liaison 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
.- 

/ ws+ WASHINGTON 0 C 20460 

19 JUL 1379 
OFFICF Of 

PLAhhlNG AND MLNAGFMthT 

Mr. Henry Eschwege, Director 
Cannunity and Economic Development Division 
United States General Accounting Office 
Washington, D.C. 20548 

Dear Mr. Eschweqe: 

We have reviewed your draft report entitled “U.S. Refining Capacity: 
Will ‘Ibere Be Enough?” , paying particular attention to pages 29 to 33 as 
you suggested. !l%e draft clearly reflects a good deal of thought and hard 
war k and the final report will undoubtedly make a signif icant contribution 
to the discussion of this issue. ‘Ihere are, of course, a nwnber of sections 
in the draft which need clarification. 

Page 29 mentions that 13 potential refinery expansion projects have 
not been constructed on the East Coast due to environmental opposition. 
It should be noted that none of the listed projects were cancelled due to 
Federal restrictions or ections. In all cases the environmental opposition 
was comprised of local ad hoc groups which succeeded in defeating the proposed 
construction programs. Fbreover, the list is “duplicative” because many of the 
projects would not have been proposed if others had been built. Hence, it is 
misleadinq to suqqest the lack of construction is due to EPA action. 

‘Ihe extent to which refinery construction in non-attainment areas will be 
constrained in the future is unclear at present, as the draft indicates. 
We have a major study of this issue underway, the results of which should be 
available this fall. At present, we believe that most States will be able 
to demonstrate attainability of the air auality standards in the required 
time-frame while accofrunodatinq qrowth, including refinery construction. Con- 
sequently, we do not expect air quality standards to significantly constrain 
future increases in domestic refining capacity. 

The discussion reqardinq lead content in gasoline does not adequately 
distinguish between: (1) the EPA requirement that large service stations must 
supply an unleaded grade of gasoline to prevent interference with the 
catalytic converter, and (2) the EPA lead phasedown orqram to reduce the 
concentration of lead particulates in the ambient air. There are many 
variations among the estimates of cost and energy penalties due to lead 
removal. The one noted in the GAO study is on the hiqh side. Turner, Mason 
and Solanon, Inc., in an April 1976 study for EPA, estimated that the 
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industry would need to invest $3.2 billion (1974 dollars) from 1974 to 
1985 to meet not only the unlead& requirements but also lead phasedown 
requirements. Also much of the additional crude oil processed to provide 
unleaded gasoline is converted into LFG -- a useful clean energy supply 
source. From a balance of payments viewpoint, the U.S. substitutes increased 
crude oil imports for decreased LPG imports. 

The high sulfur crude oil discussion notes correctly the increased capital 
and operatinqcosts associated with processing greater quantitites of high 
sulfur crude oil. The discussion should also note that the world price of 
high sulfur crude is sufficiently below that of low sulfur crude that in the 
absence of price controls additional processing costs would not have a 
significant effect on refining profitability. The discussion also correctly 
notes that high sulfur crude oils produce lower yields of gasoline. 
The significance of this is unclear, however, because gasoline consumption 
is expected to level off in the early 1980s while the total amount of 
crude processed will continue to increase. 

Thank you for the opportunity to comment on the draft report. The 
Agency is most anxious to continue to participate in the development of a 
national energy program that appropriately balances the many domestic and 
international trade-offs involved. 

/ William DraytonI/.Jr . 
Assistant Administrator 

for Planning and Management 
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