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PREFACE

At the request of the House Committee on Ways and Means and the Senate
Committee on Finance, 1/ the Commission instituted investigation No. 332-203
under section 332(g) of the Tariff Act of 1930 (19 U.S.C. 1332(g)), for the
purpose of gathering and presenting information on the tariff classification
and treatment of those products potentially affected by a reclassification of
catalytic naphtha and other motor fuel blending stocks. 2/ The Commission was
also requested to hold a public hearing in connection with the investigation
and to report to the Committees by April 15, 1985. 3/

The Committees specifically requested that the Commission's study address
(1) the current tariff treatment of naphthas, motor fuel, and motor fuel
blending stocks; (2) the desirability of modifying the current tariff
classification treatment consistent with sound principles of product _
nomenclature; and (3) the effects that such changes would be likely to have on
U.S. industries and competitive conditions between U.S. and foreign firms in
the affected segments of the petrochemical and petroleum industries. A
subsequent letter from the Chairman of the Senate Committee on Finance asked
the Commission to provide trade data and possible improvements to the tariff
nomenclature for ethyl and methyl alcohol -used as motor fuel blending stocks.
A public hearing in connection with the investigation was held in Washington,
D.C. at 10:00 a.m. on March 7, 1985, at the U.S. International Trade
Commission Building, 701 E Street, NW., Washington, DC 20436. At this
hearing, the witnesses presented information to the Commission that the. staff
subsequently analyzed along with a number of written submissions.

1/ See app. A for copies of the requests.

2/ See app. B for a copy of the Federal Register notice of the institution
of the investigation.
3/ See app. B for the list of witnesses at the Commission's hearing.
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EXECUTIVE SUMMARY

This study under section 332(g) of the Tariff Act of 1930 (19 U.S.C.
1332(g)) was requested by the House Committee on Ways and Means and the Senate
Committee on Finance upon instruction of House and Senate conferees on the
‘Trade and Tariff Act of 1984 (Pub. Law 98-573, October 30, 1984). The
respective bills passed by the House and Senate and before the conferees,
among others things, would have made certain changes in the tariff treatment
“and classification of catalytic naphtha and other motor fuel blending stocks.
In view of "the unusual complexity" of the products involved, the conferees
concluded that the provisions in the bills may not have accomplished the
purposes intended by the respective Houses and that the Commission should

study and advise on the matter before final action was taken.

The main purpose of this investigation is to study (1) the current tariff
treatment of naphthas, motor fuel, and motor fuel blending stocks; (2) the
desirability of modifying the current tariff classification treatment
consistent with sound principles of product nomenclature; and (3) the effects
that such changes may have on the U.S. industries and on the competitive
conditions between U.S. and foreign firms in the affected segments of the
petrochemlcal and petroleum industries.

In addltlon. the Commission was asked to seek import data on ethyl or
methyl alcohol classified for tariff purposes as motor fuel blending stocks
and to recommend improvements to the tariff nomenclature designed to capture
ethyl and methyl alcohol for fuel use, possibly based on physical and chemical
characteristics.

The following h1gh11ghts are the major f1nd1ngs of the Commission's
1nvestlgat1on.

1. U.S. CUSTOMS TREATMENT OF MOTOR FUEL BLENDING STOCKS AND MOTOR FUEL.

o The duty rate assessed motor fuel blending stocks can vary widely
’ depending upon the composition of the products.

As mixtures, motor fuel blending stocks can be classified in part 1, item
407,16; part 2, item 432.10; or part 10, item 475.35 of the TSUS, depending
upon the percentage of benzenoid and nonbenzenoid organic chemicals in the -
specified mixture. 1In practice, the U.S. Customs Service decides whether a
" mixture (e.g., naphtha) is classifiable in part 1, item 407.16 or in part 10,

item 475.35 by determining the percentage weight of dutiable benzenoid
chemicals present in the mixture and then applying a de minimis rule that
generally allows mixtures containing up to 5 percent by combined weight of
"dutiable benzenoids to be c13551f1ed in part 10, item 475.35 with a duty rate
of 0.25 cent per gallon. )

’ Mixtures that contain lead alkyls, ethyl alcohol, or other nonbenzenoid
chemicals but not meeting the specifications for motor fuel, are classified in
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part 2, item 432.10. The column 1 rate of duty is 5 percent ad valorem, but
not less than the highest rate applicable to any component compound or
material.

Mixtures that are chiefly used as a fuel in internal-combustion or other
engines and that meet the specifications in T.D. 83-173 or, recently, T.D.
66-23(13), whether or not containing additives, are presently classified as
motor fuel in item'475.25 at a duty rate of 1.25 cents per gallon. This means
that a motor fuel mixture may contain different types of naphthas blended with
lead alkyls, ethyl alcohol, or any other additives.

o At present, only imports of unmixed ethyl alcohol for fuel use are
subject to the temporary additional duties provided for in TSUS item
901.50."

Neat (unmixed) ethyl alcohol that is imported for fuel use is subject to
a temporary additional duty of 60 cents per gallon under. the provisions of
TSUS item 901.50, which was established on December 5, 1980, as a protective
measure to allow U.S. ethyl alcohol producers to remain competitive in the
U.S. gasohol market. This provision, however, does not apply to the direct
importation of gasohol (mixtures of gasoline and ethyl alcohol) which is
classified under item 475.25. .

2. OVERVIEW OF THE U.S. PETROLEUM PRODUCTS AND PETROCHEMICAL INbUSTRIES

o In recent years, U.S. consumption of petroleum products has been
affected by changing product prices, product availability, and
domestic conservation efforts.

U.S. consumption of petroleum products (in thousand barrels per day)
decreased from 18.5 million in 1979 to 15.3 million in 1982 and then increased
slightly to 15.7 million in 1984 because of crude petroleum and petroleum
product price changes, product availability, and comservation efforts.
Approximately 42 percent of domestic consumption is used for motor gasoline.
Owing to favorable economic conditions and lower petroleum prices, U.S.
consumption of motor gasoline increased slightly from a low of 6.5 million
barrels per day in 1982 to 6.7 million barrels per day in 1984,

o Increased refining capacity in the OPEC nations as well as other
conventional-energy-rich nations could result in increased U.S.
imports of petroleum products.

In order to further economic'development and diversify exports, many of
the conventional-energy-rich nations are increasing their refining and

petrochemical capacity. As of January 1, 1985, the OPEC nations had the
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capacity to refine 4.8 million barrels per day; and OPEC has plans to increase
their refining capacity to 7.7 million barrels per day by 1987. Much of this
additional refining capaclty is expected to be exported and could enter the
U.S. market.

o Imports of primary petrochemicals increased 31 percent (by quantity)
during 1980-84.

‘U.S. imports of the primary petrochemicals discussed in this report
increased steadily from 3.1 billion pounds, valued at $529 million in 1980 to
4.0.-billion pounds, valued at $736 million in 1984. The value of primary
petrochemical imports in 1984 increased 4.7 percent to $736 million compared
with $703 million in 1983. In comparison, U.S. imports of Industrial Organic
Chemicals (SIC 286) increased 17.3 percent from $2.62 billion in 1983 to $3.07
billion in 1984. The major source of these products was Canada and, according
to industry analysts, the strong dollar was the mAJor reason for the 25
percent increase in imports during 1983-84.

o Brazilian imports of ethyl alcohol (dnmixed) increased domestically
as the United States introduced ethyl alcohol as a motor fuel.

Prior to 1980, virtually no ethyl alcohol was used as a motor fuel. By
1984, approximately 50 percent of U.S. ethyl alcohol consumption was for motor
fuel blending stock. Brazil was the major U.S. source of ethyl alcohol
imports during 1980-84. Ethyl alcohol imports (for nonbeverage use) from
Brazil increased from 266 million pounds, valued at $50.8 million, in 1980 to
896 million pounds, valued at $116 million, in 1984. Imports from Brazil in
1984 accounted for 76 percent of total U.S. ethyl alcohol imports.

3. ~ TECHNICAL RECOMMENDATIONS AND PROBABLE ECONOMIC EFFECTS

o One of the most reasonable options for classifying catalytic naphtha
and other motor fuel blending stock.is to establish a single end-use

provision instead of defining thesg;p;oductsAusing physical and
chemical characteristics.

As a result of this study, the Commission has determined that one of the
most reasonable options for classifying these products is a single end-use
" provision instead of having a number of separate provisions based on physical
and chemical characteristics. The difficulty in establishing for customs
purposes a separate category for catalytic naphtha is in distinguishing those
products that are used solely for gasoline blending from other benzenoid
mixtures (i.e., catalytic naphtha) that are intended for further processing
into industrial organic chemicals. The composition of the products to be
classified in these categories can vary widely depending upon the type of .
crude petroleum and the refinery processes used. The main advantage of a



tariff item combining catalytic naphtha and other motor fuel blending stocks -
is that it would require only a certification by the importer of end use of
the imported material; no technical definition to distinguish motor fuel
blending stocks from other mixtures .is necessary. Such a provision should
also capture all future imports of materials to be used as blending components
for motor fuel. This provision has also been inserted in the proposed HS
conversion (HS2710.00.18).

This optlon may also be acceptable to importers of catalytic naphtha
since under this "end use" option, the duty rate would be no higher than that
for finished gasoline. This would be consistent with past treatment of motor
fuel blending stocks, which were classifiable with motor fuel under the
provisions of U.S. Customs Service Treasury Decision T.D. 66-23(13).

o In December 1980, TSUS item 901.50 was established as a protective
" measure to allow U.S. ethyl alcohol producers to remain competitive
in the U.S. gasohol market. It has been alleged that various -legal
methods are being used to_ import ethyl alcohol without subjecting it
to the temporary additional duties provided for in TSUS item 901.50.

Various methods are allegedly being used to import ethyl alcohol without
subjecting it to the additional duties in item 901.50. These methods include
importation of gasohol under item 475.25 (motor fuel); direct importation from
a Foreign Trade Zone or from countries designated as beneficiaries for the
purposes of the Caribbean Basin Initiative; and by indirect importatiom
through an insular possession of the United States. 1If, in the establishment
of TSUS item 901.50, it was Congress' intent to limit the importation of ethyl
alcohol, whether or not mixed with other materials, then the language of item
901.50 would have to be modified such that (1) mixtures of ethyl alcohol and
gasoline are covered, and (2) the provisions .of the Foreign Trade Zones Act
and of the Caribbean Basin Initiative (CBI) would not prevent the application
of item 901.50. : :

o The Commission's technical recommendations for the tariff
reclassification of catalytic naphtha and motor fuel blending stocks
should have little effect on the volume of U.S. imports or the U.S.

industry.

The establishment of an end-use category. for motor fuel blending stocks,
dutiable at the motor fuel rate of 1.25 cents per gallon, would be consistent
with the past practice of Customs to classify motor fuel blending stocks as a
motor fuel (T.D. 66-23(13)). Imports of leaded blending stocks, especially
from China and Mexico, continue to enter the United States as motor fuels
under T.D. 66-23(13), although T.D. 83-173, which increases the Research
‘Octane Number (RON) for leaded gasoline to 87, is officially in force. Since
these blending stocks were prev1ously and are currently entering the United
States under TSUS item 475.25, the staff does not feel that the technical
recommendations will result in a significant rise in imports. According to
submissions from representatives of PEMEX and China, two main sources of
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blending stock imports, their exports to the United States will not likely -
increase given the tariff reclassification. Also, imports of catalytic
naphtha are not expected to increase as a result of the proposed tariff
reclassification. During the past two years, the volume of catalytic naphtha
imports has been erratic because of the changing duty assessment. Imports of
these products, have been duty free because of GSP for a short period of time
and then assessed a high duty rate when the GSP limit for an individual
country was exceeded. The classification of catalytic naphtha under the
proposed end-use category is expected to stabilize the duty rate and the
volume of imports. The U.S. refining industry therefore should not be
adversely affected as a result of these technical recommendations.

o EPA's phaseout and eventual ban of lead in gasoline is expected to’
result in a dramatic decline in the volume of imports of lead-
containing gasoline and blending stocks and result in increased
costs to domestic manufacturers and eventually the consumers of
gasoline of 1 to 2 cents per gallon. 1/

/

In March 1985, the EPA announced plans to phase down the lead content per
gallon of gasoline to 0.10 gram by 1986. EPA's rules on the phaseout and
eventual ban of lead in gasoline also apply to such materials imported for
domestic consumption into the United States. While any change in the tariff
" classification would have little, if any, effect on the volume of imports of
lead-containing materials for domestic consumption, the volume of imports of
these products is expected to decline dramatically when the EPA ban on leaded
gasoline becomes effective.

’ ’

It is estimated that unleaded gasoline could account for 52.6 percent of
total gasoline demand in 1986 and 67.5 percent by 1988. The increased cost to
the manufacturer, and eventually the consumer;,, for decreasing the lead content
per gallon to 0.10 gram would be 1 to 2 cents per gallon, mainly for the
increased manufacturing costs incurred in providing additional aromatic
blenping components. The EPA estimated that a limit of 0.10 gram of lead per
gallon would cost refiners $575 million in 1986 and $503 million in 1988 with
existing refinery equipment.

1/ The potential impact of the EPA's eventual ban on lead in gasoline on
imports and the domestic industpy was requested in the joint letter of the
House Committee on Ways and Means and the Senate Committee on Finance to the
Chairwoman. ’






INTRODUCTION

The House Committee on Ways and Means and the Senate Committee on Finance
requested the Commission to conduct this study after the conference committee
on the recently enacted Trade and Tariff Act of 1984 failed to reach a
compromise between different proposals concerned with tariff reclassification
of catalytic naphtha and motor fuel blending stocks/unfinished gasoline. From
late 1983 though July 1984, a number of bills were introduced in Congress
pertaining to the reclassification of these products. H.R. 4232 and S. 2479
were introduced with a duty rate of 0.25 cents per gallon for catalytic
naphtha, a component used in the production of finished gasoline. While these
bills were being considered by Congress, two additional bills pertaining to
the reclassification of unfinished gasoline or motor fuel blending stocks,
H.R. 5455 and S. 2900 were introduced to create a new tariff item for these
products with a duty rate of 1.25 cents per gallon, the same rate as on
finished motor fuels. '

Since catalytic naphtha and motor fuel blending stocks are used in the
production of gasoline, the Administration proposed a single alternative in
May 1984 that was designed as a compromise to satisfy the intent of both H.R.
4232 and H.R. 5455. Due to the unusual complexity of the products involved,
the conferees determined that prior to further congressional action on the
issue, the Commission should be asked to examine the desirability of
reclassification and the possible ramifications. In addition, the conferees
requested the Commission to provide import data for ethyl and methyl alcohol
and to recommend changes that would improve the tariff nomenclature for these
products.

This report consists of four sections, excluding the executive summary,
which present the various information and recommendations requested of the
Commission by the two Congressional committees. The first section presents a
detailed description of the imported products involved in this study and their
uses. The second section presents a history of Customs' treatment of these
products, the proposed tariff treatment of these products in the Harmonized
System, and recent legislative proposals concerning these products. In the
third section, background information on the U.S. petroleum, petrochemicals,
and ethyl and methyl alcohol industries is presented, including information on
the structure of the domestic industries, U.S. production, and international
trade. The last section includes the technical recommendations of the
Commission to improve the tariff classification of these products and the
probable effects of such reclassification on the U.S. industries and on
imports of these products. In addition, it includes the probable effects of
the proposed EPA decision to ban lead from gasoline on imports and on the
domestic industry.



BACKGROUND INFORMATION ON CERTAIN IMPORTED PRODUCTS

The general framework for defining the various petroleum products covered
in this investigation begins with a discussion of crude petroleum. Crude
petroleum is a mixture of thousands of different hydrocarbons with a
discussion of a wide range of boiling points. 1In addition to paraffiniec,
naphthenic, and aromatic components, crude petroleum contains varying amounts
of sulfur, nitrogen, and oxygen in the form of organic, inorganic, and
organometallic compounds. The percentages of any of these components in the
mixture vary from field to field and determine the suitability of the crude
for certain uses. '

Crude petroleum, which ranges from an almost clear liquid to a pitch or
tar-like material, is referred to as either sweet or sour 1/ and either light
or heavy. 2/ The initial refining process separates the crude petroleum into
fractions that are converted into finished products. Petroleum refinery
processes (see figure 1) are generally designed to maximize the production of
highly demanded products such as gasoline and diesel fuel; however, as many as
2,000 petroleum products are made, many to individual specifications. Most
refinery processes 3/ can be grouped into one of the following classes:

1. Separation and distillation, which yields the desired
type of product without chemically altering the
materials; ‘ '

2. Conversion or cracking, which reduces molecular weight
and boiling point; and '

3.. Upgrading, which is used to bring the product up to
- quality specifications.

Refinery products that are separated from crude petroleum by processing
are generally referred to as fractions. These refinery fractions and their
mixtures are the petroleum products that account for the bulk of crude
petroleum consumption, either as extracted or with special additives to
improve their qualities for their intended uses. Many identical petroleum
fractions are both "unfinished" and "finished" because of their being suitable
for further: refining or for end use as motor fuel, fuel oil, solvents, or the
like, depending upon the desire of the owner or purchaser. Furthermore, the
same petroleum product may have more than one use and will carry a different
name depending on the use. Figure 2 shows the typical boiling ranges of
petroleum products and the degree of overlap in their definitions.

1/ Sweet crude petroleum contains 0.5 weight percent or less total sulfur;
"sour crude petroleum contains more than 0.5 weight percent total sulfur.

2/ Light crude petroleum has an API (American Petroleum Institute) gravity
greater than 25°; heavy crude petroleum has an API gravity of 25° or less.

3/ Refining processes are: atmospheric distillation, vacuum distillation,
alkylation, isomerization, catalytic hydrotreating, and delayed and fluid
coking.
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The configuration of a refinery varies depending upon size, location,
desired products, and the type of crude petroleum used; it can be small or
large, simple or complex. In the United States, large, complex refineries are
common and they produce a high yield of the lighter, more valuable products
such as gasoline, per barrel of crude petroleum feedstock. Larger refineries
are often integrated with petrochemical complexes to supply feedstocks and
energy for the production of chemicals. The U.S. average annual yields of
petroleum products’ from a barrel of crude petroleum are shown in the following
tabulation: 1/

: : Percentage
Petroleum products : Gallons : distribution
: : of barrel

Gasoline—~-———-—— ———— 18.69 : 44 .5
Liquefied gas and ethane —————————————————— : ’ ‘ 1.01 : 2.4
Naphtha jet fuel-—-—-—tmmm : .63 : 1.5
Kerosene jet fuel--- ‘ - : ' 2.56 : 6.1
Kerosene——-—--—- — —_— — ' ©.38 .9
Distillate fuel oil-———---c e : 8.61 : 20.5
Residual fuel oil--—~~——-—- - -: 4.37 : 10.4
Petroleum feedstocks————-mm——mmecmamame——: 1.89 : 4.5
Special naphthas-~~-——--c-cmm e : .25 .6
Lubricants——--—-———=-cmeen e : .55 ¢ 1.3
Wax—-——- ——— ———————————— e e L .04 .1
Coke-——————-—=mmm e LS S . 1.30 : 3.1
Asphalt and road oil - —————— 1.13 : 2.7
Still gas 1l/——————————m - HE 1.89 : 4.5
Miscellaneous———————rmm—om e e e : ; .38 : 0.9
Yield——-————r e . 43.68 : 104.0
Processing gain 2/-—-+—————--- -3 -1.68 : -4.0

100.0

Total-——-~—- e e HE 42.00 :

1/ Any form or mixture of gas produced in refineries by distillation,
cracking, reforming and other processes, in which the principal constituents
are methane, ethane, propane, propylene, butanes, butylene, and so forth.

2/ The volumetric amount by which total output is greater than input. This
difference is due to the processes of crude petroleum into products which, 1n
total, have a lower specific gravity than the crude petroleum processed.
Therefore, in terms of volume (barrels), the total output of products is
greater than input.

Motor gasoline

Motor gasoline is a complex mixture of relatively volatile-hydrocarbons,
with or without additives, blended to form a fuel suitable for use in spark-

ignition engines. The hydrocarbons used to produce gasoline are the products

1/ U.S. Department of Energy, "A Barrel of Crude,” Energy Fact Sheet,
Mar. 17, 1983.




of a number of different refining processes and can be generally classified as

paraffins, olefins, and aromatics. Gasolines produced from different

refineries can vary widely in composition, even at the same octane level,
since different refineries use different grades of crude petroleum.

The American Society of Testlng and Materials (ASTM) specification for
motor gasoline (D-439) prov1des general guidelines for gasoline quality. 1/
The qualities of motor fuel can be categorlzed as: volatility, octane, and
additives.

Volatility.--Volatility is the measure of the ability of a fuel to pass
from a liquid to a vapor under varying conditions of temperature and
pressure. The volatility of motor gasoline affects the performance of a car
as to the way it starts, the length of time it takes to warm up, the formation
of ice in the carburetor, wh1ch causes stall1ng, and the vapor lock in the
fuel system.

The volatility must be controlled within close limits over the whole
boiling range. Specific limits for a country or area during a given season
are established by considerations of climate, driving conditions, and the
susceptibility of certain models of automobiles in the area to
volatility-induced problems.

Octane.--An octane number is the performance rating used to classify motor
fuels. A gasoline's octane number is an indication of the fuel's ability to
prevent "knock" in an engine. Tetraethyl lead (TEL) and other materials,
including organic compounds, are effective antiknock agents. The octane number
displayed on gasoline.pumps is a combination of the research octane numbers
(RON), which provide an indication of low-speed performance at full throttle,
and the motor octane numbers (MON), which relate to partial throttle.

According to ASTM D439, a leaded gasoline has an octane rating in the 87 to 93
. range; an unleaded gasoline has an octane rating in the 85 to 90 range.

Additives.--Substances added to gasoline to introduce new properties or
improve existing ones are known as additives. For example, oxidation
inhibitors are added to gasolines to allow the gasoline to be stored for long
periods of time without "gum" formation. Rust inhibitors are added to reduce
corrosion throughout the automobile's fuel system, and carburetor detergents
are included to keep carburetors clean. 1In addition, gasolines are colored
with oil-soluble dyes in.order to distinguish among the various grades
marketed. :

Motor fuel blending stocks

"Motor fuel blending stock™ is a term that can be used to refer to a
"variety of materials derived from petroleum, shale oil, or natural gas, which
can be further processed into specification-grade motor fuel. It can also be
used to describe materials that can be physically blended with other materials
to make motor gasoline.

1/ See Appendix C for excerpts from .ASTM specification D-439.



Motor fuel blending stocks could be used as a fuel in internal combustion
or other engines but are outside the ASTM octane range. Generally, these '
products are mixed or blended with other chemicals, such as TEL, to obtain a
higher octane product that meets the ASTM octane spec1f1cat10ns for motor
fuel.

Naphtha

"Naphtha" is a generic term that refers to refined, partly refined, or
unrefined petroleum products and liquid products of natural gas not less than
10 percent of that distill below 347°F and not less than 95 percent of which
distil below 464°F when subjected to distillation in accordance with the
Standard Method of Test for Distillation. of Gasoline, Naphtha, Kerosene, and
Similar Petroleum Products (ASTM D86). 1/ This product is obtained from crude
petroleum that is distilled into fractions of different boiling ranges. The
distillate is pumped into a fractionating tower and separated into the
following major fractions: 2/

Major crude-oil fractions _Approximate boiling
: range,oF
Light naphtha-——-——ccceae 30-200
Heavy naphtha--—--——ceeee— 200-400
Kerosene—————=——=~mwmewee—— 400-500
Light gas oil——~———mmme 400-600
Heavy gas oil-———-——cooo—— 600-800

Reduced crude--——-——---—m--- 800-1100+

The naphtha fractions obtained by distillation are often called "virgin
naphtha" or “straightrun gasoline" because they are naturally occurring
fractions of crude o0il. As shown in the previous tabulation, two types or
grades of naphthas, light and heavy, are determined by their approximate
boiling ranges. In addition, there are other grades of naphtha established on
the basis of the type of crude selected (e.g., naphthenic or paraffinic) and
use of the material (e.g., for blending into gasoline, use as JP-4 military
" jet fuel, or conversion to primary petrochemicals). There is no clearcut
distinction between the upper end of naphtha and the lower end of kerosene.
Also, the amount of these naphthas obtained from petroleum refining and their
hydrocarbon compositions will depend on the type of crude petroleum distilled.

The largest use of naphthas is as the major component of motor gasoline.
The light naphtha fraction usually has an octane number that is sufficient to
permits its use as a component of finished gasoline without further refining
_except for removing undesirable impurities. The heavy naphtha, however, is
usually reformed catalytically to higher octane blending stock before it is

1/ Gessner G. Hawley, The Condensed Chemical Dictionary, tenth edition, Van
Nostrand and Reinhold Co., New York, 1981, p. 712.

2/ Kirk-Othmer, Encyclopedia of Chemical Technology, 2nd ed1t10n,
Interscience Publishers, New York, 1963, Vol. 10, p. 472.




used as a component in finished gasoline. Other minor uses of naphtha include
feedstock for other chemicals, solvent applications such as paint thinners

(VM&P naphtha and mineral spirits), dry cleaning (Stoddard solvent), and vapor
degreasing.

Catalytic naphtha

The term "catalytic naphtha" is used to denote a mixture of aliphatic
(acyclic) and aromatic compounds produced by either reforming or cracking
certain petroleum distillate fractions, using a catalyst such as platinum or
alumina and silica. 1In the catalytic reforming process, the hydrocarbon
molecules of the feedstock are not cracked, but their structure is rearranged
to form higher octane aromatics as they are passed through the reformer that
contains a catalyst, usually platinum. The primary feedstocks used in
catalytic reformers are heavy naphthas and heavy straightrun gasolines because
they contain the four major hydrocarbon groups: paraffins, olefins,
naphthenes, and aromatics. The paraffins and naphthenes easily undergo the
two types of reactions (i.e., cyclization and isomerization) required to ,
convert to the higher octane components because of the large number of carbon
atoms in these molecules that increase the probability of either reaction
occurring.

The following tabulation shows the percentages of components in the
typical feedstock and reformer product. 1/

Component Feedstock - Product
: : ~—-—~-Percent of volume---
Paraffins——-——~———w—— 40-55 30-50
Olefins——--~———- ———— 02 0
Naphthenes——~-—————~ 30-40 5-10
Aromatics------ ————— 5-10 45-60

The reformed products have a much higher octane number than the original
feedstock and respond quite well to TEL antiknock fluids.

Catalytic cracking is one of the most important refinery processes used
to convert heavy oil fractions into gasoline and other lower boiling point
products. In this process, the hot oil feedstock is constructed with a '

catalyst of alumina and silica, producing the cracking reactions that form the
" lighter olefins and aromatics. The resulting mixture is then passed through a
fractionation tower for separation into the desired fractions. Naphtha
fractions produced by catalytic cracking make highly desirable blending
components for high-octane gasoline. These fractions have high-octane numbers
and respond well to the addition of antiknock fluids. 2/ 1In addition, these

1/ J. Gary and G. Handwerk, Petroleum Refining, Technology and Economics,
Marcel Dokker, Inc., New York, 1975, p. 65.

2/ Kirk-Othmer, Encyclopedia of Chemical Technology, second edition,
Interscience Publishers, New York, 1963, vol. 10, p. 473.




fractions are also a source of benzene, toluene, and xylenes (BTX) mixtures,
which accounts for approximately 10-12 percent of the domestic production.

Ethyl alcohol

Ethyl alcohol, also referred to as ethanol, is a clear, flammable
liquid. It is classified chemically as a monohydric alcohol. Because it is
hydrophilic, there is usually some water which is not distilled from the
commercial product. The two commercial grades are absolute ethyl alcohol,
which is 100 percent pure, and 190° 1/ ethyl alcohol, which is 95 percent
ethyl alcohol and 5 percent water and other impurities.

Ethyl alcohol is produced commercially in the United States, using both
synthetic and fermentation processes. ‘Synthetic production of ethyl alcohol
is accomplished by hydrating ethylene, a basic hydrocarbon, and then
distilling the final product. The fermentation process generally used in the
United States involves hydrolyzing corn starch and then fermenting the
resulting sugars. The Bureau of Alcohol, Tobacco and Firearms (BATF) controls
these processes, and compliance with BATF rules is required. Nonbeverage '
ethyl alcohol must be denatured by adding chemicals that make it undrinkable,
otherwise, the excise tax on distilled spirits must be paid unless a special
exemption has been granted by Congress.

The main uses of ethyl alcohol are as a raw material in the production of
other chemicals, such as acetic acid, ethyl acetate, and actaldehyde; as a
solvent; and as an additive in gasoline (e.g., gasohol).

The following tabulation shows the estimated demand for ethyl alcohol, by
end use, in 1983 (in percent): 2/

End use : Demand
Fuel———— 50
Solvent—--———ce 15
Chemical manufacture---- 13
Beverages-———-—————~————- 12
Vinegars—————-———cmmeum : 4
Miscellaneous—~————————~ 6
Total-————— e 100

 Methyl alcohol

Heﬁhyl alcohol, also known as methanol, is a colorless, flammable,
poisonous liquid used primarily as raw material in the manufacture of other

chemicals, as a general solvent, and for fuel applications. Methyl alcohol
was originally known as wood alcohol because it was made from the destructive

1/ The symbol "o" indicates degrees of proof.
2/ 1Ibid. :
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distillation of wood and other vegetable products. Today nearly all methyl
alcohol is made synthetically from natural gas. 1/ A minor amount of methyl
alcohol is regenerated in the synthesis of certain plastics used by the
soft-drink industry and fibers used by the tire industry, but this methyl
alcohol is not as pure as that produced from natural gas. The physical and
chemical properties of bulk methyl alcohol vary little; the product normally
consists of about 99.98 percent methyl alcohol with trace amounts of water and
organic chemicals.

Currently, methyl alcohol is produced in the United States using, the
lower pressure processes 2/ developed in the United Kingdom and West Germany.
These. lower pressure, methyl alcohol plants are located primarily in Texas and
Louisiana.

Methyl alcohol is a basic petrochemical. 1Its principal uses are as a raw
material for products such as formaldehyde, acetic acid, methyl halides,
gasoline additives including methyl tertiary butyl ether (MTBE), methylamines,
methyl methacrylate, dimethyl terephthalate, as a general solvent, and in
gasoline blending. 1In most of its major uses there are no substitutes. The
following tabulation shows the expected U.S. demand for methyl alcohol, by end
uses, in 1985 (in percent) 3/

End use : . : - Demand

Formaldehyde—- ———— e . 30
Gasoline blending--—--——memmmmomeee ‘ 15
Acetic acid-—--————coo ——————— — " 14
MTBE--——-————- — -- 9
Solvents-—~————-= — _
Methyl halidesS--———memmemome e 7
Methyl methacrylate---———-ue—-em—een 4
Methylamines—---= - - _— 4
Dimethyl terephthalate-——————————euv 4
Miscellaneous————~———oee ol _5
Total—~—— e 100

Currently, there are a number of potentially large uses for methyl
alcohol being developed, especially in the fuel market. It does not appear
likely that domestic use of methyl alcohol as a neat fuel or blending stock in
gasoline will increase substantially in the near future because of reported
car problems associated with its use (e.g., engine corrosion and moisture
collection) and the declining price of crude petroleum. 4/ The major increase
in domestic methyl alcohol consumption for fuel use will probably be either as

1/ The materials in synthetic gas, the primary intermediate for methanol,
may also be obtained from coke or coal, but no U.S. commercial methanol plant
currently uses coal-based technology. -

2/ 50 to 100 atmospheres.

3/ 1bid.

4/ "Specialties '84/0Octane Enhancers,” Chemical Marketing Reporter,

May 7, 1984, p. 40. '
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a raw material for MTBE 1/ or as a cosolvent with higher alcohols (e.g.,
t-butyl alcohol) that are used as octane enhancers fo; gasoline, 2/

U.S. CUSTOMS TREATMENT

Rates of duty

Imports of the petroleum products covered by this investigation are
primarily classifiable under items 407.16, 432.10, 475.25, and 475.35 of the
Tariff Schedules of the United States (TSUS). Imports of nonbeverage ethyl
alcohol enter under TSUS item 427.88, including imports of ethyl alcohol for
fuel use, which are subject to temporary additional duties under TSUS item
901.50. Methyl alcohol for fuel use enters under TSUS item 427.96. None of
these items were subject to staged duty-rate reductions resulting from the
Tokyo round of the Multilateral Trade Negotiations (MIN). A short description
of each of these products, along with its corresponding TSUS item and current
rates of duty (effective Jan. 1, 1985), are given in Table 1. Exact tariff
descriptions for these items are shown in appendix D. The rates of duty in
column 1 are most-favored-nation (MFN) rates and are applicable to imported
products from all countries except those Communist countries and areas
enumerated in general headnote 3(f) of the TSUS, for which rates of duty in
column 2 apply. 3/ However, such rates do not apply to products of developing
countries that are granted preferential tariff treatment under the Generalized
System of Preferences (GSP) 4/, the Caribbean Basin Initiative (CBI) 5/, or
under the least-developed developing countries (LDDC) rate of duty column. 6/

1/ Approved as a fuel additive by:the EPA in February 1979.

2/ Op. cit., p. 40, ' .

3/ The only Communist countries currently eligible for MFN treatment are the
People's Republic of China, Hungary, Romania, and Yugoslavia.

4/ The GSP is a program of nonreciprocal tariff preferences granted by the
United States to developing countries to aid their economic development by
encouraging greater diversification and expansion of their production and
exports. The GSP applies to merchandise imported on or after Jan. 1, 1976,
and will remain in effect until July 4, 1993, under the Trade and Tariff Act
of 1984, which was signed into law by the President on Oct. 30, 1984. It
provides duty-free treatment to eligible products imported directly from
designated beneficiary developing countries.

5/ The CBI is a program of nonreciprocal tariff preferences granted by the
United States to developing countries in the Caribbean Basin area to aid their
economic development by encouraging greater diversification and expansion of
their production and exports. The CBI, implemented by Presidential
Proclamation No. 5133 of Nov. 30, 1983, applies to merchandise entered or
withdrawn from warehouse for consumption on or after Jan. 1, 1984, and is

"scheduled to remain in effect until Sept. 30, 1995. It provides duty-free
entry to eligible products imported directly from designated developing
countries in the Caribbean Basin area. )

6/ An LDDC duty rate was not established for any of the TSUS items 407.16,
432,10, 475.25, or 475.35.
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Table 1.--Catalytic and other naphthas, ethyl alcohol, methyl alcohol, motor

fuel blending stocks, and motor fuel:

(Percent ad valorem)

U.S. rates of duty, by TSUS items, 1985

: Col. 1 rate

TSUS item: .. Col. 2 rate
No. 1/ : Description 2/ of duty of duty
: Mixtures of products provided for in
: this subpart [subpart 1-B to sched-
: ule 4]: :
407.16A% : Other [including catalytic naphthal--: 1.7¢/1b. + 7¢ per lb. +
S : 13.6%, but 43.5%, but
H not less than: not less than
: the highest the highest
: rate appli- rate appli-
: cable to any : cable to any
: component component
: material material.
: Alcohols, monohydric, unsubstituted: :
427.88 Ethyl for nonbeverage use----~-—————— : 3% ad val. 3/ : 20% ad val.
: Methyl:. :
427.96 : Imported only for use in producing :
: synthetic natural gas (SNG) or for : :
: direct use as a fuel--—————— - : Free : 18¢ per gal.
: Mixtures not specially provided for:
432.10 : Mixtures derived in whole or in part :
: from petroleum, shale oil, or natural:
: gas [including motor fuel blending :
: - stocks other than naphthas])----——~---- : 5%, but not : 25%, but not
: less than the: 1less than the
: highest rate : highest rate
: applicable to: applicable to-
: any component: any component
: material material.
475.25 : Motor fuel-— e 1.25¢/gal. 1 2.5¢/gal.
475.35 : Naphthas derived from petroleum,
: shale oil, natural gas, or combina-
: tions thereof (except motor fuel)
: [and except naphtha of TSUS item : :
: 407.16)—~——m e m e : 0.25¢/gal. : 0.5¢/gal.

1/ The symbol "A*" indicates that, for TSUS item 407.16, certain designated
beneficiary countries enumerated in Gen. Headnote 3(c) to the TSUS, in this case
Venezuela, is currently ineligible for duty-free treatment under the GSP.

2/ The expressions in brackets were added here for explanatory purposes.
Otherwise, the descriptions are shown as they appear in the TSUS.

3/ Ethyl alcohol for fuel use is also subject to an additional duty of 60¢/gal.
(col. 1 and col. 2 rates) until Dec. 31, 1992, under TSUS item 901.50.

Source:

Compiled by USITC staff.
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Among the products covered by this report, only catalytic naphtha entering
under TSUS item 407.16 is eligible for duty-free treatment under the GSP 1/
Motor fuel (TSUS item 475.25) and naphthas of TSUS item 475.35 are
specifically excluded from duty-free treatment under the CBI. 2/

Classification of motor fuel and motor fuel blépding stocks

Imports of naphthas and other motor fuel blending stocks covered by this
investigation are currently classifiable in part 1, part 4, or part 10 of
schedule 4 of the TSUS. Depending on its character1st1cs. a particular
blending stock may be classified--

(1) in part 1, item 407.16, as 'a mixture, in whole or in part of
benzenoid chemicals, such mixture resulting directly from the’
distillation/cracking/reforming process and to which no other
chemicals have been added after such process; catalyt1c naphthas
are included in this category;

(2) " in part 10, item 475.35, as a mixture, not in whole or in part
of benzenoid chemicals, such mixture resulting directly from the
distillation/cracking/reforming process and to which no other
chemicals are added after such process; or

(3) in part 2, item 432.10, as a mixture such as (1) or (2) above,
to which are subsequently added lead alkyls, ethyl alcohol or
other nonbenzenoid organic chemicals, and/or inorganic -
components. -

If any of these products meet the ASTM criteria for ‘motor fuel, they are’ then
classifiable in TSUS item 475 25, \

: Straight "naphthas" (items (1) and (2), above).--A key characteristic of
these products is that each is a mixture that (a) results directly from the

distillation/cracking/reforming process and (b) to which no other materials
are added. They are classifiable either in part 1 or in part 10 of schedule 4
according to the provisions of headnote 1 to part 10. This headnote reads, in
part, as follows: . ' :

"Any product described in this part [part 10) and also in part 1 of
this schedule [schedule 4] is classifiable in said part 1, except
fuel oils, motor fuel, and lubricating oils and greases, containing
by weight not over 25 percent of any product described in said part
1. . ."

In headnote 1, the expression "containing by weight not over 25 percent of any
product described in said part 1" applies only to "fuel oils, motor fuel, and .
lubricating oils and greases,'" all of which are separately provided for in

1/ Currently, Venezuela is specifically excluded from duty-free treatment
for TSUS item 407.16 under the GSP.
2/ See General Headnote (3)(g)(iii)(D) to the TSUS (1985).
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part 10 of schedule 4. 1In the case of naphthas, then, some other criterion must
be used to determine whether they fall in part 1 (TSUS item 407.16) or part 10.
(TSUS item 475.35). In practice, the U.S. Customs Service (Customs) bases its
determination on the percentage weight of dutiable benzenoid chemicals 1/
present in the mixture. Although there are no formal written regulations which
dictate a dividing line between part 1 and part 10 with respect to allowable
benzenoid content, established Customs practice is to apply a de minimis rule.
Under this rule, Customs generally allows imports of naphthas containing up to 5
percent by combined weight of dutiable benzenoid chemicals to be classified in
part 10. The presence of any duty-free benzenoid chemicals in the mixture has
no effect under the rule. The importance of the de minimis rule becomes clear
when the duty rates are compared. The rate for TSUS item 407.16 is 1.7¢ per
pound plus 13.6 percent ad valorem, but not less than the highest rate
applicable to any component material. Often alkylbenzenes (TSUS item 402.36)
make up the highest-rate component material in a naphtha, resulting in an actual
tariff of 0.8¢ per pound plus 17.3 percent ad valorem. Compare these rates with
that for item 475.35, which is only 0.25 cents per gallon (the 1984 ad valorem
equivalent (AVE) was 0.4 percent).

Naphthas containing additives (item (3), above).--These are naphthas of
TSUS .item 407.16 or 475.35, to which lead alkyls (tetraethyl lead, tetramethyl
lead, or both), ethyl alcohol, butane, or other chemicals have been added in
order to make the product more suitable for use in blending finished gasoline;
however, the mixtures themselves do not meet the criteria established by Customs
for motor fuel in TSUS. item 475.25. These motor fuel blending stocks are
classifiable in TSUS item 432.10. The column 1 rate of duty is 5 percent ad
valorem, but not less than the highest rate applicable to any component compound
or material. In the case of catalytic naphthas, the actual rate is governed by
the relatively high-duty-rate benzenoid compounds present in the mixture, as
discussed in the preceding paragraph. Otherwise, the actual rate is either 5 °
percent ad valorem or the rate applicable to the additive involved, whichever is
higher. For example, leaded naphthas will be assessed the duty applicable to
tetraethyl lead (TSUS item 429.70), which has a column 1 rate of 9.8 percent ad
valorem.

Motor fuel.--For tariff purposes, motor fuel is classifiable in TSUS item
475.25 and has a column 1 duty rate of 1.25 cents per gallon (the 1984 AVE was
1.7 percent). Motor fuel is defined by headnote 2(b) to schedule 4, part 10 of
the TSUS, as follows:

“"Motor fuel"™ (item 475.25) is any product derived primarily from
petroleum, shale, or natural gas, whether or not containing
additives, which is chiefly used as a fuel in internal-combustion or
other engines."

1/ In this context, the term "benzenoid" applies to any organic chemical
having, as a minimum, a benzene ring in its molecular structure. With some
exceptions, benzenoid chemicals are generally classifiable in part 1, schedule
4, of the TSUS.
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The expression "whether or not containing additives" means that the motor fuel
mixture may contain lead alkyls, ethanol (as in "gasohol") 1/, or any other
additives which bring the mixture into conformance with Customs' definition of
motor fuel. However, the definition, in itself, is not specific enough for
classifying motor fuels, so Customs requires that products "chiefly used as a
fuel in internal combustion or other engines" meet certain standards published
by the American Society of Testing and Materials (ASTM), headquartered in
Philadelphia, PA. Between, January 19, 1966, and August 17, 1983, Customs
officers attempting to identify imports of motor fuel were guided by Treasury
Decision T.D. 66-23(13) (see appendix E), which listed various criteria for
various types of motor fuel and referenced their corresponding ASTM methods.
On August 17, 1983, Customs issued a new ruling, T.D. 83-173 (appendix F),
which revoked T.D. 66-23(13) and established updated ASTM specifications for
motor fuels: D439 for Automotlve Gasoline; D1655 for Aviation Turbine fuels;
or D910 for Av1at1on ‘Gasolines (appendix C).

The most controversial effect of this ruling change was to increase the
minimum octane ratings 2/ allowable for imported automobile gasoline. Under
T.D. 66-23(13), nearly all gasolines were leaded, and the minimum combined
octane rating ((RON + MON)/2) was 82; T.D. 83-173 raised that minimum to 85
for unleaded gasolines and to 87 for leaded gasolines. The result was that
naphthas having a combined octane rating between 82 and 85 (unleaded) or
between 82 and 87 (leaded), which had been classified with motor fuel in TSUS
item 475.25, were now to be classified in TSUS item 407.16 or 432.10, with
substantially higher duty rates.

Although T.D. 83-173 is "officially" in force, certain formal
administrative procedures must be carried out within the Treasury Department
before established Customs practice: (i.e., the application of T.D. 66-23(13))
can be changed. 1In November 1984, Customs ruled that imports of leaded
naphthas, particularly from the People's Republic of China, may continue to
enter the United States as motor fuel under TSUS item 475.25 until all
administrative procedures are completed. According to Customs sources, the
change in practice is expected be completed in April or May 1985.

Classification of ethyl alcohol and methyl alcohol

Ethyl alcohol.--Imports of nonbeverage ethyl alcohol enter under TSUS
item 427.88, with a column 1 duty rate of 3 percent ad valorem. Ethyl alcohol
that is imported to be used in producing a mixture of gasoline and ethanol:
(e.g., gasohol) or a mixture of a special fuel and ethanol for use as fuel, or

1/ "Gasohol" is usually a mixture of nine parts gasoline and one part ethyl
alcohol; gasohol containing more than 10 percent ethyl alcohol is generally
" not suitable for use in American automobiles. The 1l0-percent mixture
generally meets the ASTM criteria for motor fuel and is classifiable in TSUS
item 475.25. Mixtures with higher ethyl alcohol content are classifiable in
item 432.10.

2/ See previous sect1on on Background Information for d1scuss1on of octane
ratings.
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to be used otherwise as a fuel, is currently subject to a temporary additional
duty of 60 cents per gallon under the provisions of TSUS item 901.50. 1/

TSUS item 901.50 was established on December 5, 1980, 2/ as a protective
measure to allow U.S. ethyl alcohol producers to remain competitive in the
U.S. gasohol market. This legislation was further amended in 1982 and in
1984, the latter change raising it to the current rate of 60 cents per
gallon. The purpose of these amendments was to limit the excise tax credit 3/
for alcohol used as a fuel to alcohol produced in the United States.

The provision has not been effective in stemming imports of fuel-use
ethyl alcohol, because it can be circumvented in at least four different ways,
all of them legitimate. The first way has already been mentioned: the direct
importation of gasohol under TSUS item 475.25 and of other gasoline/ethyl
alcohol mixtures under TSUS item 432.10. 1In neither of these cases does TSUS
item 901.50 have any effect. The second way is through foreign-trade zones.

Foreign-trade zones (FTZ's) have been used in the United States since the
passage of the Foreign-Trade Zones Act of 1934 (19 U.S.C. 8la et seq.). Under
the Act, the FTZ is a secured area, legally outside the U.S. customs
territory, into which foreign goods can be imported, thereby preventing it
from being subject to U.S. customs procedures. Within the FTZ, such goods
may, among other things, be mixed with domestic merchandise, and the resulting
product entered into U.S. customs territory, dutiable in the condition as
entered. 4/ Thus the effects of TSUS item 901.50 may be circumvented by
importing ethyl alcohol into an FTZ, thereby preventing it from being subject
to customs entry, payment of duty or tax, or bond. There it can then be mixed
with foreign or domestic gasoline and subsequently entered into the U.S.
customs territory as motor fuel of TSUS item 475.25 or as a motor fuel
blending stock under TSUS item 432.10.

A third method of circumventing TSUS item 901.50 is by indirect
importation of ethyl alcohol through an insular possession of the United
States. Under the provisions of general headnote 3(a) to the TSUS, a foreign
product may be imported into an insular possession (which is outside the
customs territory of the United States) without U.S. customs entry. That
foreign product may then enter duty free into U.S. customs territory as a
product of that insular possession, if (1) it has been '"substantially
transformed" by upgrading or by manipulation into another product; and (2)
foreign content does not account for more than 70 percent of the value of the

' 1/ The text of 901.50 reads as follows: Ethyl alcohol (provided for in item
427.88, part 2D, schedule 4) when imported to be used in producing a mixture
of gasoline and alcohol or a mixture of a special fuel and alcohol for use as

fuel, or when imported to be used otherwise as fuel.

2/ Public Law 96-499. ) _

3/ A federal incentive to produce alternative fuels, including ethyl
alcohols as stated in Public Law 96-223.

4/ For a complete discussion of foreign-trade zones, see the Commission's
report on The Tmplications of Foreign-Trade Zones for U.S. Industries and for
Competitive Conditions Between U.S. and Foreign Firms, Investigation No.
332-165, USITC Publication 1496, February 1984.
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finished product as entered into the United States. A likely scenario is as
follows. Low-purity ethanol is imported from a source other than the United
States into a U.S. insular possession--the Virgin Islands, for example.
Upgrading the ethanol to 100-percent purity for fuel use constitutes a
“substantial transformation" to a finished product of which no more than 70
percent of the value is accounted for by the original imported product. As
such, it can then be entered duty free into the United States.

The fourth method of avoiding TSUS item 901.50 is by direct importation
of ethyl alcohol from countries designated as beneficiaries for the purposes
of ‘the Caribbean Basin Initiative (CBI). -While the number of countries that
enjoy preferential duty treatment under the CBI is not extensive, the
potential for imports of fuel-use ethanol from those countries is significant.
As with insular possessions, crude ethyl alcohol can be imported into a CBI
country, qufaded'to anhydrous ethyl alcohol for fuel use, and entered duty
free into U.S. customs territory. In this -case, however, only 35 percent of
the value of the product as entered into the United States need be accounted
for by the processing that took place in the CBI beneficiary country.

Methyl alcohol.--Imports of methyl alcohol for use in producing synthetic
natural gas (SNG) or for direct use as a fuel is classifiable in TSUS item -
427.96. Fuel-use methyl alcohol is imported duty free.

Proposed tariff treatment in the Harmonized System

: Appendix G includes copies of selected pértions of the proposed

- conversion of the TSUS into the format of the Harmonized System (HS). The
portions shown reflect all.changes made to the proposed conversion as of
September 1984. The provisions for nonbeverage ethyl alcohol (HS items
2207.10.60 and, if applicable, 9901.00.50) and for fuel-use methyl alcohol (HS
item 2905.11.10) are identical to those in the current TSUS. All of the '
naphtha and naphtha-based products covered by this investigation are covered
by HS subheadings 2710.00.15 (motor fuel) and 2710.00.18 (motor fuel blending
stocks, including catalytic and other naphthas, with or without additives, and
ethyl alcohol/gasoline mixtures). The HS provision for motor fuel does not t
differ from that in the current TSUS. Subheading 2710.00.18 had been inserted
~in the draft conversion in anticipation of the possible enactment of a

~ separate provision similar to those proposed in legislative bills H.R. 4232
and H.R. 5455, which are discussed in the following section. Should the
Congress decide to take a different approach, the draft conversion would, of
course, be revised accordingly.

Recent legislative proposals

- Five legislative bills proposing changes in the tariff treatment of
naphthas and other motor fuel blending stocks were introduced in the Congress
between mid-1983 and mid-1984. Table 2 summarizes the effects of these
proposals on the products covered by this investigation. More detailed
discussion of these proposals follows below. '
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Table 2.—Summary of recent legislative proposals concerning catalytic naphtha and motor fuel blendings stocks

Bill
Item g X
H.R. 3785 H.R. 4232 S. 2479 H.R. 5455 S. 2900
Catalytic
naphtha
(TSUS item : o
407.16)~——: 1-year duty ! new separate - same as include as include as
suspension : Tsus item H.R. 4232 "unfinished “motor fuel -
407.17; col. 1 gasoline"; 1/ blending stock" :
rate = 0,25¢/ combine with in new TSUS item:
gal. motor fuel in 475.27; col. 1
TSUS item rate = 1.25¢/
475.25 col. 1 gal.
rate =1.25¢/
gal.
Motor fuel
blending
stock, _
except
naphthas
(TSUS item : : . :
432.10) 2/—: (none) (none) : (none) : combine with include in
: : : motor fuel in new TSUS item
TSUS item 475,25: 475.27; col. 1
col. 1 rate = rate = 1,25¢/
1.25¢/g9al. gal.
Motor fuel
(TSUS item : :
© 475,25)——: (none) (none) (none) : expand scope (none)
: to include
"unfinished
gasoline"
Naphtha of
TSUS item : : :
475,35———: (none) (none) (none) ! reduce scope to : reduce scope to
: : : include only include only
naphtha used as : naphtha used a
petrochemical petrochemical
feedstock; : feedstock;
increase duty on: increase duty
naphtha designa-: naphtha used a
ted as "unfin- motor fuel
ished gasoline" : blending stock
under TSUS item : under new TSUS
475.25 : item 475.27
1/ The terms "unfinished gasoline", "subpar gasoline", and "off-spec gasoline" are all applied to the more

appropriate term "motor fuel blending stock':

-2/ Including leaded naphthas and gasoline/ethyl alcohol mixtures, which do not meet ASTM criteria for motor

fuel,

Source: Compiled by USITC staff.
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Catalytic naphtha.--Between early August 1983 and late March 1984, three
bills concerning the tariff treatment of catalytic naphtha were introduced in .
the Congress (see appendix H). The first, House bill H.R. 3785, introduced by
Congressman Brooks on August 4, 1983, sought to suspend for one year
(beginning on the date of enactment) the duty on imports of catalytic naphtha
under TSUS item 407.16. During 1980-1982, the bulk of U.S. imports of
catalytic naphtha had been entering the United States duty free from.
Venezuela, a GSP beneficiary country. However, Venezuela was removed from GSP
eligibility under TSUS item 407.16, effective March 31, 1983. 1/ H.R. 3785
was, 'in effect, an attempt to regain, at least temporarily, duty-free
treatment for catalytic naphtha otherwise than through the GSP.

A second House bill, H.R. 4232, introduced by Congressman Brooks on
October 27, 1983, sought to create a new tariff item for catalytic naphtha in
subpart 1-B to schedule 4 of the'1SUS,-to read as follows:

TSUS Col. 1 Col. 2

item Description duty duty
407.17 Naphthas derived from petroleum,

shale oil, natural gas, or

combinations thereof (except

motor fuel) which contain by

weight over 5 percent of

products described in this

subpart...... cereeea Cereeae ceee.. 0.25¢/gal. 0.5¢/gal.

The purpose of the bill was to insure that catalytic naphtha (classifiable in
TSUS item 407.16) would receive the same duty rates as those applicable to
naphtha of TSUS item 475.35. From a Customs standpoint, this meant that the
de minimis rule for benzenoid content would have to be ignored. However, it
was argued: that since catalytic naphtha is used exclusively for blending
finished gasoline, any imports of it would not affect U.S. producers of
so-called competitive industrial benzenoid chemicals of part 1 of schedule 4.
According to the author of the bill, Congressman Brooks—-

"In introducing H.R. 4232, it was my purpose to facilitate the
importation of a significant component which is needed to upgrade
our Nation's refinery output. It was not my intent to. . .enact

1/ Under the provisions of section 504 of the Trade Act of 1974 (Public Law
93-618), the eligibility of a designated beneficiary country could be revoked
by the President, if during the preceding calendar year, that country had
exported to the United States a quantity of product having an appraised value
- exceeding an amount that "bears the same ratio to $25,000,000 as the gross
national product of the United States for the preceding year...bears to the
gross national product of the United States for calendar year 1974" ($53.3
million in 1982), or which equals or exceeds 50 percent of the appraised value
of the total imports reported under a single TSUS item during that calendar
year.
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legislation that would allow any refined products to be imported
which would replace similar domestic products. On the contrary,
since a significant amount of the imports of finished gasoline into
this country is made possible and necessary precisely because
exporting nations have difficulties in exporting blendstocks, I felt
that a secondary benefit of my original bill would be to decrease
the amount of finished gasoline that would be imported into the
United States’. With decreased imports of finished gasoline, our
troubled refining industry could better maintain production and jobs
at home." 1/

Senate bill, S.2479; introduced on March 27, 1984, and introduced by Senator
Bentsen, was identical to H.R. 4232.

Motor fuel blending stock/unfinished gasoline.--Two bills were introduced
during 1984 to provide for all motor fuel blending stocks ("unfinished or
sub-par gasolines"), in part 10 of schedule 4 of the TSUS (see appendix I).
Each bill was designed to remove motor fuel blending stocks from the coverage
of TSUS item 432.10 by providing for them specifically in part 10. The only
difference between the bills was in their approach to this end.

House bill H.R. 5455, introduced on April 12, 1984, and introduced by
Congressman Glickman, proposed the amendment of the article description for
existing TSUS item 475.25, from "Motor fuel" to "Motor fuel, including
unfinished gasoline"” (amendment underscored). The bill further provided for
the addition of a new subparagraph to headnote 2 of part 10, to read as
follows: :

*(c) "Unfinished gasoline™ (item 475.25) is any gasoline which can
be used as a fuel in internal combustion or other engines, but

is outside the ASTM octane range."

. Senate bill §.2900, introduced by Senator Wilson on July 30, 1984, sought
to establish a separate tariff item for "motor fuel blending stock" in part 10

. of schedule 4, as follows:

TSUS Col. 1 Col. 2
item = Description duty duty
475.27 Motor fuel blending stock.......... 1.25¢/gal. 2.50¢/gal.

This bill would also have added a new subparagraph to headnote 2 to part 10:

"(c) "Motor fuel blending stock" (item 475.27) is any product
derived primarily from petroleum, shale oil, or natural gas,
except naphthas, whether or not containing additives, which is
chiefly used for direct blending in the manufacture of motor
fuel."”

1/ Congressional Record, Sept. 18, 1984, p. H 9655.
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Finally, this bill called for the amendment of the article description of TSUS
item 475.30 to read as follows (amendment underscored):

“Kerosene derived from petroleum,_éhéle oil, or both (except motor
‘fuel or motor fqel blending stock)"

Administration alternative.--In May 1984, the United States Trade
Representative (USTR), after consultation with other Government agencies and
representatives of private industry, proposed a single alternative designed as
a compromise to satisfy the intent of both H.R. 4232 and H.R. 5455 (see
letter, appendix J). The Administration alternative is similar to that
offered by S. 2900, except that the wording of the former's proposed new
subparagraph (c) to headndte~2 of part 10, was as follows:

"(c) "Motor fuel blending stock" (item 475.27) is any product
derived primarily from petroleum,. shale oil, or natural gas,
whether or not containing additives, which is chiefly used for
‘direct blending in the manufacture of motor fuel."

Congressman Brooks, who had introduced H.R. 4232, opposed the Administration
alternative, insisting that catalytic naphtha should be considered separately
from other motor fuel blending stocks and that it should be treated for tariff
purposes in the same manner as are naphthas of TSUS item 475.35 (see letter,
appendix K). '

Further attempts at compromise language to be included in the omnibus
tariff bill (H.R. 3398) failed. The Commission was subsequently asked to
conduct this study.

OVERVIEW OF U.S. PETROLEUM PRODUCTS AND PETROCHEMICAL INDUSTRIES
Petroleum Products

Petroleum refining is the process by which crude petroleum is converted
into finished products. Refinery processes are generally designed to maximize
the production of those products with the greatest demand such as gasoline,
which in 1982 accounted for about 44.5 percent of all of the products refined
from crude petroleum, residuel fuel oil, and distillate fuel oil. 1/

U.S. industry structure

The United States relies on the major international petroleum companies
and the independent domestic refiners to supply its need for crude petroleum
and petroleum products. According to the 1977 Census of Manufacturers, there
were 349 U.S. refineries in operation in that year; however, as of January 1,
1983, the number of operating refineries had fallen-to 225, with a total

1/ U.S. Department of Energy, "A Barrel of Crude," Energy Fact Sheet,
Mar. 17, 1983. , . ‘ ' . ) - '
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capacity to process 16.2 million barrels of crude petroleum per day. 1/ As of
January 1, 1985, there were 191 operating refineries in the United States,
with a crude petroleum capacity of 15.9 million barrels per day. 2/ The
decrease in the number of operating refineries since 1977 is the result of a
combination of factors including decreased domestic demand for petroleum
products, market shifts; increased transportation costs, consolidation of
refinery operations, the end of the Federal entitlements program for small
refineries, and the decontrol of crude petroleum prices in 1981. Of the 220
refiners, 131 are operated by independent refiners, which account for 30
percent of U.S. refining capacity. 3/

Employment in the petroleum refining industry decreased fgom.108,300
workers in 1979 to 100,600 in 1983. 4/ The number of production workers
declined from 72,800 in 1979 to 64,700 in 1983. 5/

The major States producing petroleum products are Texas, California, and
Louisiana. As of January 1, 1985, these States accounted for about 41 percent
of the total number of U.S. refineries and 57 percent of the total refining
capacity. 6/ The following tabulation shows the number of refineries and
refining capacity by State.as of January 1, 1985: 7/ o

1/ "Annual Refining Report,” 0il and Gas Journal, Mar. 21, 1983, p. 130.

2/ "Annual Refining Report,! 0il and Gas Journal, Mar. 18, 1985 p. 123.

3/ Submission by the Independent Refiners Coalition.

47 U.S. Department of Commerce, Bureau of Industrial Economlcs. u.s.
Industrial Outlook, 1984, January 1984, p. 8-5.

5/ Ibid.

6/ "Annual Refining Report," 0il and Gas Journal, Mar. 18 1985, p. 123.

1/ Ibid.
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State ; ?;TZEZSOf . Crude capacity
: : Barrels per day

Alabama-——~--~u—— -— : 1: 80,000
AlasKa——————— o : 4 : 138,930
Arizona————————-m o : 1: 5,000
Arkansas——————-————— : 4 : 69,170
California—————w e : 30 : 2,265,098
Colorado———~e—m e : 3 94,700
Delaware——-————m e e e : 1°: 140,000 -
Georgia—————————— : 2 28,800
Hawaii——\——-——--——— : 2 109,500
Illinois—~-——~————— : 8 : 946,000
Indiana--———--—- e e : 5: 431,300
Kansas————————————— e : 7 : 338,000
Kentucky--- - ——————————— : 2 : 218,900
Louisiana—~~-—-——-ec : 16 : 2,188,793
Maryland——————— e : 1: 14,200
Michigan---—-——=———-—— : 4 : 119,400
Minnesota——————— e : 2 : 204,143
Mississippi——--——mmm e : 5 : 362,400
Montana————————— : 6 : 147,500
Nevada--——-———-~—oon : 1: 4,500
New Jersey--—-—————————————— - : 5 : 503,000
New MexXicO-~——--——o—cmmme : 3: 63,050
North Dakota——-———— e : 2 : 62,800
Oohio—————————m : 5 : 515,700
Oklahoma—————— et : 5 : 374,000
OregON——— e : 1: 15,000
Pennsylvania——-———————- —— : 8 : 658,700
Tennessee———— = e : 1: 57,000
Texas—————~——— o : 33 : 4,145,900
Utah~-——— e o : 6 : 154,950
Virginia-——--—---—- : 1: 51,000
Washington-——————————— : -7 410,550
West Vvirginia-——-—-mocmmmm e : 2 : 16,500
Wisconsin—-—-————— oo e : 1: 39,000
Wyoming——~—————— e : 6 : 162,778

Total————m e 191 : 15,136,262

U.S. consumption

u:s. cqnsﬂmption of petroleum products has varied since 1971 as a result
of crude petroleum and petroleum products price changes, product availability,

and conservation efforts.

In 1979, U.S. consumption of petroleum products was

18.5 million barrels per day and declined to 15.2 million barrels per day in

1983; consumption in 1984 was 15.7 million barrels per day, as shown in the
following tabulation (in thousands of barrels per day), 1979-84: 1/

1/ U.S. Department bf Energy, Petroleum Supply Monthly, June 1984, p. 2
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Year Consumption
1979 18,513
1980 17,056
1981 ——— e 16,058
1982 - 15,296
1983 15,231
1984 e 15,745

During 1978-82, the refiner acquisition cost for domestic and imported
crude ‘petroleum rose sharply before declining slightly in 1983 and 1984 as
shown in the following tabu1§t1on (in dollars per barrel), 1979-84: 1/

Refiner acquisition cost of

crude petroleum

Year
X Domestic Imported

1978 e e : $10.61 : $14.57
1979 : 14.27 : 21.67
1980 o~ : 24.23 : 33.89
1981-————— e e : 34.33 : 37.05
1982 —— : 31.22 : 33.55
1983 ——————— : 28.87 : 29.30

28.96

1984 o : 28.63 :

Partially as a result of these price increases, retail prices for petroleum
products increased in 1980, which led consumers to switch to alternative
sources of energy and reduce consumption through conservation efforts.
However, as the pace of economic activity improved in 1983, the decline in
consumption of petroleum products slowed compared with previous years. 1In
1984, domestic consumption of petroleum products increased slightly for the

first time since 1978.

4.

" Consumption of motor gasoline accounts for about 42 percent of total
domestic consumption of petroleum products. Motor gasoline consumption
declined after the 1973 Aradb embargo and in 1979 following the Iranian
Revolution when prices rose. Consumption of motor gasoline began to increase
slightly in 1983 and 1984 as a result of improved economic activity and lower
prices. The following tabulation shows total gasoline consumption and the

percent that is unleaded: 2/

1/ U.S. Department of Energy, Monthly Energy Review, October 1984, p. 89.
2/ U.S. Department of Energy, Monthly Energy Review, October 1984, p. 45.
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Motor Gasoline

Year

Unleaded gasoline as a
: Total- of total consumption
‘Thousands of : : - )
‘barrels per day : Percent
1973 —— 6,674 : 1/
1974 ——— e : : 6,537 : : 1/

1977 e I 7,177 . . 27.5
1979~ ————— . 1,034 : : 39.8
1980 - —————— e . 6,579 : . 46.6
1981y 6,588 : 49.5
1982~ mmm—— e e 5 . 6,539 : ‘ 52.1
1983 s S 6,622 : . , o 55.1
1984——— : : . 6,715 : 2/ 59.0

1/ Data were not collected until 1977.
2/ Estimated.
" The following tabulation shows the average price of motor gasoline (1n
cents per gallon, 1nc1ud1ng tax), 1977-84: 1/
Leaded : Unleaded : Unleaded : Average for
Year . .
regular : regular : premium H all types
1977 A 62.2 65.6 : 1/ : -1/
1979-———mmmmmm e : 85.7 90.3 : 1/ : 88.2
1980-———— -~ meme o : ©119.1 : .124.5 : .1/ s 122.1
1981 ———— -: . 131.1 : 137.8 : 147.0 : 135.3
1982————- ———————— : 122.2 : '129.6 : 141.5 : - 128.1
1983 ————cmme 115.7 : 124.1 : 138.3 : " 122.5
1984 ———cme : 2/ 113.1 2/ 121.4 9

2/ 136.7 : 2/ 119.

1/ Not available.
2/ Estimated, based on January to November data.

. u.s. production

Between 1977 1985, approximately 158 refineries shut down operations.
The typical refinery that closed had a capacity of less than 50,000 barrels
per day, with no cracking or other major crude petroleum upgrading
facilities. Many of these refineries were built under the Government program

1/ 1bid., p. 92.



26

of support for small refiners in the 1970°'s. 1/ During the period 1981-83,
the refineries remaining open were primarily sophisticated units that operated -
at about 68-70 percent of capacity compared with an average of 85 percent in
"1979..2/ During the first half of 1984, the refinery capacity utilization
rate averaged about 76 percent as a result of higher gross inputs of crude
petroleum to refineries .and lower total refining capacity. 3/ Another factor
contributing to the decrease in U.S. production of refined products and the
subsequent decline in capacity utilization is an increase in offshore refinery
operations. Currently, the world crude petroleum market is witnessing a
situation of oversupply as well as excess refinery capacity. Some of the
excess production made in these offshore refinery facilities enter the U.S.
market, which is already faced with decreased demand for these refined
products.

The following tabulation shows U.S. production of selected petroleum
products (in thousands of barrels per day), 1973-84: 4/

: co2 : : Liquefied :

Motor ~ Distillate Residual
Year : - gasoline * fuel oil ° fuel oil ° petroleum : Other 2/
: : : : gases 1/ :
1973 - : 6,535 : 2,822 : - 971 : 1,600 : 3,693
1977-———=———- : 7,033 : 3,278 : 1,754 : 1,566 : 3,912
1979———————- : 6,852 : 3,153 : 1,687 : 1,556 : 4,153
1980-——-———- : 6,506 : . 2,662 : . . 1,580 : . 1,535 : 3,956
1981--—————- : " 6,405 : 2,613 : 1,321 : 1,571 : 3,739
1982 ——————- : 6,338 : 2,606 : . 1,070 : 1,528 : 3,453
1983————-——- K 6,340 : - 2,456 : 852 : 1,642 : 3,460

1984-———~——~ ? 6,468 : 2,688 : .. 891 : 1,702 : 3,656

- .« 3 . . o
. . » .

1/ Includes ethane, propane, normal butane, and isobutane.

2/ Includes pentanes, other hydrocarbons, alcohols, unfinished oils,
gasoline blending components, and all finished petroleum products, except
finished motor gasoline, distillate fuel oil, residual fuel oil, and liquefied
petroleum gases: : :

U.S. trade

Imports.--The United States became a net importer of crude petroleum
following World War II. As the volume of total U.S. imports of crude '

1/ Resource Systems Institute, OPEC Downstream Project, "The Changing
Structure of World Refining Industry: Implications for U.S. Energy:Security,"
presented to the U.S. Department of Energy, Jan. 23, 1985, p. 23.

2/U.S. Department of Energy, Petroleum Supply Monthly, March 1982, p. 6 and
January 1983, p. 6. .

3/ U.S. Department of Energy, Petroleum Supply Monthly, June 1984, p. xiii.

4/ U.S. Department of Energy, Monthly Energy Review, October 1984, pp. 45,
47, 49, 51, and S52.
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petroleum increased, the share of total imports accounted for by the OPEC
nations also increased, thus spurring concern over U.S. dependence on foreign
petroleum. Because of concern for national security, the United States has
employed various methods to control imports of crude petroleum and petroleum
products and thus reduce dependence on foreign supplies.

During 1955-59, contrql programs were essentially voluntary with few
mechanisms to police compliance; however, during 1959-73, imports of both
crude petroleum and petroleum products were regulated by a mandatory program
based on officially fixed quotas. The Mandatory 0il Import Program (MOIP) was
established by Presidential Proclamation No. 3279 on March 19, 1959, and
provided quotas for virtually all U.S. imports of crude petroleum and
petroleum products. The action was taken under the national security
provisions of the Trade Agreements Extension Act of 1958. 1/ The program was
originally designed to limit imports and thus insulate the price of
U.S.-produced crude petroleum from the much lower world prices. 2/ It also
established a fixed ceiling on imports so that domestic product1on was needed
to supply domestic demand.

Although numerous modifications were made to the original restc1ctions of
Proclamation No. 3279 between 1959 and 1977, one proclamation in particular
issued during this period may have had an important bearing on the level of
trade of crude petroleum and petroleum products during 1978-82. That was
proclamation No. 4210, which was issued. and became effective April 18, 1973.
This proclamation suspended tariffs on imports of crude petroleum and
petroleum products. It also provided for a transition period during which the
then existing MOIP quota method was shifted to a license fee system. Under
the fee system, it was believed that adjustments to the fees from time to time
could fine tune better than a quota the importation of crude petroleum and
petroleum products into the United States. These fees could be raised when
the quantity. of imports increased to such a level as, for example, to threaten
to impair the national security. These fees could also be reduced if U.S.
shortages of crude petroleum and petroleum products occurred..

Because of the continued shortages in international petroleum and the
resultant escalating world prices as well as the need for the United States to
continue to import, Proclamation No. 4655, issued April 6, 1979, and effective
April 7, 1979, suspended the import fees; however, licenses were still
required. . .

The United States is a net importer of petroleum products, primarily from
Venezuela and refineries in the Caribbean nations. As a result of increased
prices, the value of imports of all petroleum products increased from $11.4
billion in 1980 to $18.6 billion in 1984 (table 3). U.S. imports of petroleum
products could increase further as additional refinery capacity comes onstream
in the OPEC nations as well as other conventional-energy-rich nations. As of

1/ Authority for such action was later provided for under sec. 232 of the
Trade Expansion Act of 1962.

2/ U.S. Tariff Commission, World Oil Developments and U.S. 0il Import
Policies, October 1973, p. 42.




Table 3.--Petroleum products:

U.S. imports for consumption, by principal sources,

198084 » ,
(In thousands of dollars)

Source 1980 1981 : 1982 1983 : 1984
Venez-====-- 3,202,196 : 3»078;736 3 2,995,228 : 2,890,272 : 3,482,349
Alqerla ----- 633'030 : 1’059;74' . 1,35’)209 1;655'822 ¢ 2'535'309
N Antil----- 2,628,061 : 2,503,093 = .2,051,526 2,180,452 : 1,960,574
Canada _____ 588}264 H 966}541 : 799;03‘ . "‘87,966 1'339:722
Nethlds---—-- 71,519 @ 507,191 : 564,600 : 774,398 : 1,068,668
Bahamag—---- 1,262,283 : 1,146, 145 : 961,492 : 1,547,388 : 1,007,010
Mexico~=~=-- 85,705 : 292,863 : 235,754 475,919 : 791,227
Brazil---—--- : 29,036 123,771 377,158 531,820 : 716,035
All other---: 3,055,417 : 3,512,049 : 3,767,409 : 3,739,945 : 5,736,471

Total---: 11,355,510 13,190,129 : - 13,063,408 : 14,983,983 : 18,635,372

Source='Compi1ed from official statistics of the U.S. Department of Commerce.

. 8¢
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January 1, 1985, the OPEC nations had the capacity to refine 4.8 million
barrels per day of crude petroleum and are expected to have a refining
capacity of 7.7 million barrels per day by 1987. 1/ These nations, with
abundant supplies of crude petroleum and natural gas have a competitive
advantage in the production of energy-intensive products, such as petroleum
products and petrochemicals, because of relatively assured low-cost supplies
of raw materials. At a time when exports of crude petroleum have peaked,
these nations have developed or are'develop1ng downstream industries to
utilize natural resource advantages and to diversify their exports as a means
to further their economic- development

Residual fuel oils accounted for about 38 percent of the total -value of
U.S. imports of petroleum products in 1984. U.S. residual fuel oil imports
decreased in-quantity from 282 million barrels in 1980 to 254 million barrels
in 1984; the value decreased only slightly from $7.2 billion in 1980 to §7.1
billion in 1984, primarily because of rising prices. The major sources of
U.S. imports of residual fuel oils in 1984 were the North Antilles (except the
Bahamas) and Venezuela, together accounting for 41 percent (table 4).

U.S. imports of distillate fuel oils increased irregularly from 15
million barrels, valued at $552 million in 1980 to 61 million barrels, valued
at $2.0 billion, in 1983 and 103 million barrels, valued at $3.3 billion, in
1984 (table 5). Venezuela, Mexico, and Canada supplied about 54 percent of
the total 1984 U.S. imports of d1stlllate fuel oils.

u.s. 1mports of motor fuel increased irregularly from 19 million barrels
in 1980 to 102 million barrels in 1984; however, during the same period the
value of these imports increased from $716 million to $3.2 billion (table 6).
In 1983, the major sources for U.S. imports of motor fuel were the Netherlands,
accounting for 20 percent, and Venezuela, accounting for 16 percent; in 1984,
this situation was reversed and the Netherlands accounted for 14 percent and
Venezuela, 22 percent :

Egports.-—The exportation of petroleum products was, until 1982,
restricted and may, at any time, be restricted by the President under section
103 of the "Energy Policy and Conservation Act,"” Public Law 94-163, '
December 22, 1975. The President acts through the Secretary of Commerce, who
imposes such restrictions as are necessary to be consistent with the national
interest. The Secretary enforces this provision of the act through the .
requirement of validated export licenses. 2/ /

. Exports of petroleum products during 1980-84 are shown in table 7. - The
value of U.S. exports increased by 265 percent during 1980-82. The reasons
for this apparent dramatic increase include an increase in the unit value of
petroleum product exports and the 1982 relaxation of export restrictions.
However, U.S. exports.in 1984 declined by 25 percent to a value of $3.6

1/ "Worldwide Report,™ 0il and Gas Journal, Dec. 31, 1984, p. 74-75; and
Resource Systems Institute, OPEC Downstream Report, op. cit., p. 38.

2/ The rules governing these exports are set forth in section 377.6,
"Petroleum and Petroleum Products,” of the Export Administration Regulations
of the U.S. Department of Commerce (15 C.F.R. §377.6). '




Tablg 4 .--Residual fuel: U.S. imports for consumption, by principal sources,

1980~-84
: : 1
Source : 1980 : 1981 : 1982 : 1983 1984
: ' ' . :
Quantity (1,000 barrels)
N Antjl=----: 63,794 : 62,409 : 57,588 62,974 56,110
Venez-==~==-: 106,485 : 85,570 : 78,859 57,310 : 48,780
Algeria---~-= 111536 : 16)849 . 28:857 21)827 IR 24:003
Bahamag—~--- : 29,788 : 17,252 -+ 15,681 25,903 16,749 -
Pery--=======: 385 : 1,505 : 4,270 9,525 : 12,035
Brazil---—---: 1,019 : 3,884 : 7,408 9,456 't 10,902
Canada--~--=-: 12,680 : 13,045 9,797 11,136 : 10,391
Indnsia~=---- : 7,755 11,683 : 3,966 : 5,696 : 7,300
All other---: 48,567 : 45,727 59,314 : 59,943 70,162
Total—--: 282,010 : 257,724 265,739 : 263,568 256,431 .
t
: Value (1,000 dollars)
N Antil--—---: 1,455,971 : 1,820,185 : 1,682,590 : 1,628,008 1,495,709
Venez""'—"_-_= 27708)417 2)56"622 : 2; 135,988 : 1)465’819 1)355:761
Algeria-==--: 356,080 563,715 " 919,661 : 639,192 - 721,727
Bahamag~—---: 876,713 596,294 : 443,193 : 7646, 166 491,657
Pery-=~=====: 9,959 46,015 : 118,873 248,227 323,130
Brazil-~-—=--~: 29,031 : 117,862 =~ 218,747 255,708 : 312,150
Canada------: 275,148 ¢ 361,061 ¢ 265,308 : 303,483 : 294,680
Indngia~—---: 228,076 : 363,382 ¢ 123,816 @ 152,820 : 205,598
All other—--: 1,289,379 : 1,305,666 _: 1,587,0 : 1,603,870 : - 1,923,903
Total~-~-: 71,226,776 : 1,733,802 ¢ - 7,295,075 : 1,061,292 : 7,124,116
Unit valua (per barrel)
t 1 3 1
$22.82 : $29.17 @ $25.74 : $25.85 $27 .66
25.43 : 29.94 27.09 : 25.58 ¢ 27 .79
30.87 : 33.46 : © 31,86 ¢ 29.28 : 30.07
29.36 36.56 : 28.26 : 29.50 : 29.34
25.89 29.25 ¢ 27 .84 1 26.06 26 .85
28.48 1 30,346 ¢ 29.53 ¢ 27 .06 : 28.63
21.70 ¢ 27 .68 ¢ 27 .08 ¢ 27 .25 1 28.36
29.461 1 31.65 ¢ 31,22 : 27 .81 28.16
All other---: 26,55 ¢ 28,55 ¢ 26,76 ¢ 26.76 - 27,42
Avaragae-- 25.63 ! 30.01 27 .45 1 26.79 28.00

Source: Compiled from official statisticas of tha U.S. Department of Commerce.
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Table 5.-~-Distillate. fuel

::U,S. imports for consumption, by=prinéipa1 sources,

1980-84
Source : 1980 1981 1982 1983 1984
Quantity (1,000 barrels)
Venez-—=-~==: 326 ¢ 6,013 6,809 13,246 26,953
Mexico—~----: 201 : 1,281 - 600 6,349 16,800
Canada-—=--=: 512 5,690 6,140 : 12,776 13,851
Nethlds~=-~-—: 192 4,005 823 : 4,606 10,839
Bahamas~~----! 1,167 7,081 8,579 12,572 8,425
Algeria~-----: 253 2,164 454 : 2,769 7,062
USSR--—=~—==: ] 2,062 0 : 1,729 ! 5,292
N Antil----- : 7,234 3,162 . 3,572 3 2,659 : 3,299
All other~--: 5,637 : 7,125 ¢ 5,712 6,737 12,945
Total---: 15,322 : 38,363 : 30,689 261,240 : 103,666
: Value (1,000 dollars).
: .
Vanez-==-=-=: 10,061 : 230,403 : 260,524 426,918 808,595
Mexico-—=-===: 5,634 : 39,383 : 16,936 138,277 : 681,069
Canada~—---=-1: 10,976 : 214,258 : " 157,025 : 420,225 : © 661,203
Nethlds-- 8,437 152,700 : 32,340 : 166,207 : 366,106
Bahamas 40,528 272,993 : 303,559 : 601,011 270,643
Algeria : 8,783 : 80,678 17,843 : 85,587 229,677
USSR---~~=~~: - 80,706 : -1 55,968 : 168,040
N Antil-----: 257,206 : 114,209 : 116,071 85,919 : 103,766
All other---: 180,387 : 6 : 1 0 06,581 : 400,685
Total-—-: _ 521,992 : 1,655,250 - 1,079,829 1,966,692 : 3,287,763
Unit valuq (per barrel)

Venaz----—-=: $30.77 : $38.32 : $35.32 : $32.23 $32.40
Mexico—=~-—-: 28.01% : 30.76. 26.90 : 31.80 28.64
Canada~-~=----: 21.44 : 39.03 37.93 : 32.89 : 33.30
Nethlds——=-- ! 63.949 : 38.13 @ 39.28 : 33.20 33.59
Bahamag—=-~~ : 36.73 ¢ 38.55 : 35.38 : 31.90 32.12
Algeria=——--=: 36,71 : 37.28 : 39.34 : . 30.91 32.52
USSR-==~v-www: : - ‘39,16 -1 32.38 31.75
N Antil----- : 35.56 .36.35 -32.50 : 32.32 31.45
All other---: 33.18 37.88 34.58 : 30.37 30.95
Average-=~7* - 34.07 . 35.19 : 32.08 31.78

Source: Compiled from official statistics of the

U.S. Department of .Commerce.
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Table 6 .--Motor
84

fuels: U.S. iﬁports for cbnsumption. by principal sources, 1980~

1983 - - -

Source : 1980. : 198 1 L - 1982 : 1984
: . : : : i
: Quantity (1,000 barrels)
Venez ———————— 4 . . 0 : 1'584 . 12;20' : 22,697
Nethlds-~——--: 591 6,092 : 11,375 : 15,381 : 14,700
Brazil--———--: 0 ¢ .0 3,868 : 7,590 : 12,556
Canada~——---- t 3,639 : 3,780 3,833 7,906 9,746
China M--~--: 2,559 : 6,767 9,559 : 10,371 : 10,687
Italy ———————— 1,153 : 3)1'3 1}643 3’07‘ : 6:556
U King~—=~-- 17 : 26 476 2,223 ¢ 4,517
Romania-—-—--: 0 2,312 : 1,958 6,385 : 4,533
All other---: 11,208 : 10,786 13,326 13,592 : 16,012
Total---: 18,953 32,876 47,620 18,719 : 101,799
: Value (1,000 dollars)
:
. : -
Venez——--—-- : - 100 @ L= 8 61,198 427,551 . 720,866
Nethlds-----: 24,575 : 262,094 : 611,567 : 511,119 : 466,398
Brazil~------: - - 162,745 @ 253,202 : 377,448
Canada—=-=-==: 129,582 153,485 : 153,673 : 277,089 : 321,953
China M-—-=-: 81,809 258,746 : 336,886 : 308,895 : 309,909
Italy-——----: 53,075 121,305 59,402 : 101,245 : 197,574
U King-~—---- : i’ 1,052 17,172 : 76,182 : 161,374
Romania~-~~—-~ : - 90,261 69,866 207,709 : 136,346
All othar---: 26,713 30,554 @ 6,978 : 466, 36 05,581
Total---: 115,855 1,297,476 ¢ 1,749,445 : 2,629,359 3,177,651
! Unit valua (per barrel)
H : H
Venez-==~---: $25.02 : - $38.62 : $35.04 $32.04
Nethlds—=---! 41.60 : 39.74 36.18 : 33.23 31.73
Brazil----=--: - - 36.90 33.36 30.07
Canada-=---==: 37.68 : 40.60 40.09 35.06 33.06
China M--=-~: 31.97 : 38.26 35.24 : 29.78 29.00
Italy——-—--=-: G66.06 ! 38.97 36.15 : 32.97 30.13
U King—--=--: 113.00 : 40.37 36.10 36.27 31.30
Romania==---: - ¢ 39.02 35.68 32.53 30.08
All other---: 38.07 39.92 37.30 : 36.31 31.58
Average-~: 37.77 39.647 36.76 ¢+ 33.40 31.21

N
H

17 lLess than 500.

Source: Compiled from official statistics of the U.S. Department of Commerce.
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Table 7.--Petroleum products: U.S. exports of domestic merchandise, by principal
markets, 1980-84 _ T . .

- (In thousands of dollars)

Market ! 1980 : 1981 ' 1982 : 1983 : 1984
Japan-==-==--= : © 75,770 @ 151,692 :, . 483,606 : 489,930 : 539,612
Canada-~—----: 107,431 : 215,384 : 317,299 : 428,585 : 512,421
Mexico—===~-: - 218,609 : 210,206 : . 962,901 : 196,868 : 270,028
N Antijil-----: 4,940 : 16,876 : 75,657 ¢ 147,947 : 258,656
U King====-=: 50,084 : © 36,732 : 126,652. 85,555 : 218,200
China t-----: 39,196 : 85,296 : 46,676 : 113,314 : 157,229
SPAIN--=====: -t -1 -3 - 168,312
Kor Rep--=---: 17,328 : 87,875 : 277,132 ¢ 132,516 : 147,816
All other---: 99,6477 : 1,626,571 : 2,503,971 - 2,173,975 : 1,325,122

Total---: 1,312,833 : 2,230,580 :° 4,791,893 : 5,768,688 : 3,577,194

Source! Compiled from official statistics of the U.S. Department of Commerce.
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billion because of the strength of the U.S. dollar vis-a-vis other currencies
and an oversupply of products on the world market.

Tables 8-10 show the increase in volume of exports through 1982 of three
major petroleum products, distillate fuel oil, motor fuels, and residual fuel
oil, which together accounted for nearly 78 percent of petroleum product
exports in 1982. U.S. exports of residual fuels increased from 6 million
barrels, valued at $163 million in 1980 to 67 million barrels, valued at $1.8
billion in 1984 (table 8.)

Exports of distillate fuel oils increased from 387,000 barrels in 1980 to
1.2 million barrels in 1981; between 1981 and 1982, distillate fuel oil
exports increased to more than 28.2 million barrels. 1In 1984, exports
declined to 19.3 million barrels.(table 9).

Exports of motor fuels, however, decreased in volume from 1.3 million
barrels in 1980 to 1.0 million barrels in 1981. After export restrictions
were relaxed, export volume climbed to over 13.9 million barrels in 1982, but
then declined to 3.1 million barrels in 1984 because of the increased value of
the U.S. dollar and declining demand (table 10).

The major markets for petroleum products have been other developed
nations without significant reserves of crude petroleum for use as a raw
material base, especially Japan, Canada, the Netherlands, and Singapore.

These four nations together accounted for nearly 50 percent of U.S. exports of
petroleum products. A notable exception to this rule is Mexico.

Petrochemicals

The term petrochemicals refers mainly to chemicals that, at least in
part, are derived directly from hydrocarbons occurring naturally in crude
petroleum and natural gas. The diversity of petrochemicals has led to the use
of three general categories: primary petrochemicals, intermediate
petrochemicals, and petrochemical products. Primary petrochemicals are
derived directly from a feedstock either by refining, cracking or chemically
converting the feedstock. Intermediate petrochemicals are usually made from
primary petrochemicals, although some are manufactured directly from the
feedstock. Petrochemical products are typically made from intermediate
petrochemicals and often can be used without further chem1cal conversion (see
the following tabulation):

1/ U.S. Department of Commerce, Bureau of Industrial Economics, U.S.
Industrial Outlook, 1984, January 1984, p. 9-4.
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Table 8--Residual fuel: U.S. exports of domastic merchandise, by principal
markets, 1980-84
H H
Market 1980 : 198 1 s 1982 1983 1984
Quantity (1,000 barrels)

Japan---=----: 10 @ 1,887 : 5,645 : 10,694 : 13,580
U King-==-—-: 0 ‘267 3,366 : 1,665 7,725
N Antil---~-: 100 0 : 2,812 6,056 : 7,210
China t====- 551 2,220 : 958 3,640 : 6,160 -
Kor Rep-—---: 0 2,633 8,298 - 3,524 : 3,922
Italy-=====-: "0 2,733 ¢ 3,276 2,581 : 3,610 -
SPAIN=-~——~-—- t 0 0 : . -0 0 : 3,366
Singapr ----- : 1;940 4;699 : ' 6;181 13;740 3, 140
All othaer---: 3,675 18,607 . - 66,002 22,335 20,276

Total~--: 6,076 32,826 : - 14,518 62,216 66,969

H ’ :

: Value (1,000 dollars)

H : . :
Japap=——-—---: 376 : 564,364 : 162,029 276,692 : 369,215
U King———---: -t 5,568 : 81,724 : 62,312 ¢ 206,219
N Antil-=--- : 1,732 : . - 69,636 @ 96,113 : 193,576
China - t—=----: 16,760 : 66,325 : 26,254 : 97,370 : 112, 367
Kor Rep===-=: - 65,646 ¢ 214,714 93,456 : 106, 129
Italy-—=~==-~ : -3 90,567.: 83,182 : 63,773 : 92,590
SPAIN-~=~=-- t -3 - X - -1 89,295
Singapr=---- : 58,390 : 137,286 : 167,024 : 346,549 : 83,215
All other—---: 88,368 : 488,504 : 1,112,088 : 8,040 ¢ 51,943

Total---: 163,627 : 908,059 : 1,916,451 1,592,305 : 1,802,551

: Unit valua (per barrel)

- : s
‘ : 1 1 T . ' .
Japan—=~—-~-- : $37.47 : $28.81 : $28.71 : $25.87 $27.19
U King—~—-=-: -3 22.50 : 26.643 ¢ 25.72 : 26.70
N Antil-———~ : 17.25 : - 2%9.69 23.69 : 26.85
China t—=-=--: 26.80 : 29.88 : 27.61 : 26.75 27 .14
Kor Rep——~—- 3 -3 26.90 . '25.87 ¢ 26 .52 : 26.55
Italy-~==—~=- : -3 . 33.16 25.39 :. . 24.71 ¢ 25.65
SPAIN--—=—-=: -3 o=t -t - 26 .53
Singapr-—-—--: 30.09 : 29.22 ¢ 27.02 25.08 26.50
All other---: 25.43 : 26 .25 ¢ 27 ¢ 88 : 2
26 : : 25.59 26.92

Average—-—:

.93 ¢

27 .66

Source: Compiled from official statistics of the U.S. Départment-of Commerce.

—
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Table 9.--Distillate fuel!

-

U.5. exports of domestic merchandise.4by

principal

Average--

markets, 1980-84
Market 1980 : 1981 1982 1983. 1984 .
Quantity (1,000 barrels)
Canada------: 2 ¢ 5 : 4 1,389 : 5,617
Japan------- : 20 : 403 5,658 4,955 : 3,321
N Antil--=---! 0 : 0 : ©119 1,265 : 1,692
Panama------¢ 262 : 134 739 883 : 1,626
SPAIN~===—=~: 0 0 0 0 1,233
China t-----: g : LI 0 0 920
Bahamag—-—--: 17 1 51 528 917
Ecuador-----: 0 : 17 617 1,256 806
All other—--: 102 @ 672 21,258 : 16, 144 3.799
Total-—-: 387 1,216 . 28,245 : 26,618 19,328

' Value (1,000 dollars)
Canada-~~——--: 76 : 181 161 66,822 : 169,965
Japan--—-—--: 820 : 16,612 205,079 159,316 : 106,343
N Antil-----: o= - 3,398 : 38,519 46,401
Panama-----=: 5,692 : 5,406 27,287 : 28,189 46,079
SPAIN--====~ : - - - - 37,906
China t---~-: - 29 : - .- 28,747
Bahamag----- : 8 1 14 1,937 : 16,063 : 28,217
Ecvador—-—---- : -3 ’ 2 ¢ 25,002 : 41,984 26,329
All other——-: 3,179 : 28,361 : 81 57 50,639 : 121,75

Total——-: 9,773 50,384 ! 1,082,400 - 881,330 611,766

: Unit valua (per barrel)
Canada-—-~-=-: $30.05 : $36.71 $36.77 $33.71 ¢ $31.38
Japan—-—-—--: 40.88 40.68 37.57 32.15 32.02
N Antil-==—=: - - 1 28 .67 30.46 : 31.10
Panama—=-=-=: 21.70 40.37 @ 36.91 31.93 : 32.35
SPAIN~——=~——-: - -t - - 30.74
China t-----: - 25.99 - s - 31.25
Bahamag~—-==: 26.76 36.68 38.34 30.45 : 30.77
Ecuador———--: - 35.00 : 40.55 33.48 : 32.73
All other——-: 31.22 62.15 ¢ 38.55 36,10 32.05

H 25.25 61.43 38.32 33.36 31.65

1/ Less than 500.

Sourcae: Compiled from official statistics of the U.S. Départmenk of Commerce.
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Table 10 ~-Motor fuels: U.S. exports of domestic merchandise, by principal
markets, 1980-84

Market t 1980 @ 1981 : 1982 1983 . 1984

: Quan£i£y (1,000 barrels)

Canada------: 13 : . 190 : 128 : 1,866 : 885
N Zeal--—---- : 69 : B | I A7 0 : 443
Ecuador--=--: 0 : 0 : 173 : . 1,098 : 462
N Antil--—--=: 0 : ’ 0 17 ¢ : 275 ¢ 291
Chile-------: 0 : 17 . 17 s 17 262
Panama------: -0 17 30 : 71 : 237
Austral----- : 78 : 0 : 17 ¢ 438 : 269
Fr P IS----- : ’ 116 ¢ 84 : 111 : 0 : 114
All other---: 1,049 : 152 13,6494 _: 708 : 141

Total---: 1,326 _: 1,026 : 13,938 : 4,436 : 3,106

L Value (1,000 dollars)

: ' : : T : : :
Canada~——-==-: ' T 361 7,766 1 5,138 : 64,857 : . 27,549
N Zeal=——=~- R 3,362 : ' -3 9 : : -t . 14,224
Ecuador-=-~- : - ~ 7,225 ¢ 37,748 : 13,062
N Antil-—----: - . -t ’ 1 : 11,607 : 10,173
Chile-——---=: -2 ot ' 9 : 1t 8,799
Panama~------: -3 13 1,098 : . 2,644 : 8,375
Austral-----: 3,756 : -t 2 : 13,990 : 8,121
Fr P IS-—~--—- : 5,070 : 6,292 : 5,670 : - 3,704
All other~~-: 13,043 : 29,824 : 522,899 : 26,724 : 5,976

Total-~-: 25,569 : 61,883 ¢ 562,052 :. 157,370 _: 99,983

Unit value (per barrel)

Canada—-----=: $26.62 $60.846 : $60.06 : $35.13 : $31.14
N Zeal------: %8.72 - 44.36 : - 32.10
Ecuador——-—-: - - 61.71 34.39 : 28 .26
N Antil-----: - _ - - 28.39 : %2.15 : 35.00
Chile-—~=----: - 28.30 : 28.02 : 27 .98 : 33.52
Panama---—— -~ - 29.52 : 36.36 : 346.55 : 35.39
Austral-----: 68.29 - 29.81 : 31.91 : 30.19
Fr P IS--=-- : 63.71 ¢ 51.15 @ 51.09 : -3 32.56
All other—--: 12.43 : 39.64 : 38.75 : 37.76_: ~42.24

Avaerage--: 19.30 : 40.80 : 38.89 : 35.48 : 32.21

1/ Less than 500.

Source: Compiled from official statistics of tha U.S, Departmen( of Commerce.
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Primary Intermediate .
petrochemicals petrochemicals Petrochemical products
Aromatics: :'Arqmatic/cyclic
Benzene Ethylbenzene : Plastic materials
Toluene Styrene e.g.—-~polystyrene
Xylenes (mixed) Phenol : .
o-xylene Phthalic anhydride : Synthetic rubber
m-xylene Terephthalic acid : e.g.--polybutadiene
‘p-xXylene Aniline :
Naphthalene : : Synthetic fibers
: e.g.——nylon
Olefins: : Aliphatic/acyclic: : Surfactants
- Ethylene :  Acetic acid- : e.g.—-—-arylsulfonates
"Propylene Ethylene oxide ‘
- Butylene Ethylene glycol : :
Butadiene Ethylene dichloride : Nitrogenous fertilizer
Acetylene Vinyl chloride : e.g.—-ammonium nitrate
: Formaldehyde. : Phosphatic fertilizer
Butanol e.g.~-ammonium phosphate
-Ammonia ‘ .

‘Carbon black

e

For the .purpose of this study, emphasis will be given to primary
petrochemicals such as aromatics (benzene, toluene, and mixed xylenes) and

olefins.

‘The chemicals are included in this study because they are not only

used as components in finished gasoline but also as major feedstocks for the
The flow chart in figure 3 shows the relation between
these products and petroleum refining.

petrochemical industry.

U.S. industriﬁstructure

The domestic petrochemicals industry is extremely heterogeneous.

There

are producers whose operations are located entirely within the continental
United States, while others have operations and facilities located throughout

the world.

There are a few producers who, by choice, have limited their lines

of production and have not integrated forward into the production of higher
value-added products; many more are integrated both horizontally and

vertically.

Those firms.that exemplify a "typical™ vertically integrated

petrochemical producer may be refiners which use their hydrocarbon feedstocks
to produce primary commodity petrochemicals, which in turn may be used to
produce down-line, value-added petrochemical products, such as plastics or

fibers.
companies.

A number of U.S. firms are subsidiaries of foreign multinational



Figure 3.—Simplified Flow Dlagram ol Prlhary Pelrochemical Production

—p i Ammonta plant Amonnla >
Natural gas — — Natural gas ,
» | ;7" 'Soparator .. . f— — —— —— —— —— —}— P |' : Methanol plant >
and llquids P (mothane) ) :
—p | Acetylene plant Acotyleng >
LPG L .
~ — Ethylene > ]
" Cracker (for olefins
(usually ethane. and propane > L ) Propyleno >
and sometimes bulane) - —_ -
, ~p | Dehydrogenator Butadlene >
—— \““‘a“:,uw‘e“eg . —. Ethylene o
A G end Refinery ofigas AT S Propylone > Olefins
e y . > . . :;..‘ ’ .
: Butadiene
>
Crude oll o , .
. — Ethylone .
NS E- >
Gasoline-precursor Liqulds :-.;Crackor (for olefins) Propylene >
{naphtha) - - Butadiene >
l Unrestricted (uel byproducts L .
Heavy liquids Restricted fue! byproducts ;
(gas oli) Aromatics (optional) .
>
/Y"e 2 - Benzene >
‘}Cy ’ i Rolormer a Toluene » Aromatics
& Xylenos
29 L >

(ortho, para, and mixed)
Unrestricted fuel byproducts

Restricted fuel byproducts :
Furnace Carbon ! Carbon black
black

N

‘Source: Office of Technology Assesment, Technology Transfer to the Middle East, 1984,
Appendix 5A, p. 169. c -
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The value of all petrochemical shipments (in current dollars) decreased
from $82.2 billion in 1981 to $76.5 billion in 1983. 1/ Employment in the
petrochemical industry decreased from 311,100 workers in 1979 to 266,700 in
1983. 2/ The number of production workers declined from 204,600 in 1979 to
170,200 in 1983. 3/

Primary petrochemicals are produced by about 35 companies located mainly
in Texas and Louisiana. The five largest petrochemical companies account for
45-50 percent of total production.

U.S. consumption

Because primary petrochemicals eventually become final products that are
consumed by:industries, producing such cyclical products as housing and
automobiles, consumption of these products is also cyclical. Domestic
consumption of these products declined from 74.9 billion pounds, valued at
$12.5 billion, in 1980 to 60.3 billion pounds, valued at $12.1 billion in 1982
(table 11). As the U.S. economy recovered during 1983-84, domestic consumption
increased to 74.1 billion pounds, valued at $13.6 billion dollars in 1984.

U.S. production

U.S. production of primary petrochem1cals decreased from 72.8 billion
pounds, valued at $12.1 billion, in 1980, to 57.5 billion pounds, valued at
- $11.6-billion, in 1982. Following the U.S. economic recovery during 1983-84,
domestic production increased to 71.4 billion pounds, valued at $13.1 billion,
- in 1984 (table 11).

U.S. trade

Imports.--U.S. imports of primary petrochemicals discussed in this report
~increased steadily from 3.1 billion pounds, valued at $529 million, in 1980 to
4.0 billion pounds, valued at $736 million, in 1984 (table 11). The value of

primary petrochemical imports in 1984 increased 4.7 percent to $736 million

" compared with $703 million in 1983. In comparison, U.S. imports of Industrial
. Organic Chemicals (SIC 286) increased 17.3 percent from $2.62 billion in 1983

to $3.07 billion in 1984. 4/ Canada was the major source of imports for both
aromatics and olefins. Other suppliers included the Netherlands, Italy, and

. the United Kingdom for the olefins; and Brazil, the Netherlands, and Japan for
the aromatics. Industry sources cite the strong dollar as the main reason for
increased imports.

Exports.--U.S. exports of these products decreased steadily from 1.5
billion pounds, valued at $242 million, in 1981 to 1.3 billion pounds, valued

1/ U.S. Department of Commerce, Bureau of Industrial Economics, U.S.
Industrial Outlook, 1984, January 1984, p. 9-4.

2/ 1bid.

3/ Ibid.

4/ U.S. Department of Commerce, Bureau of Industrial Econom1cs, U.S.
Industrial Outlook, 1985, January 1985, p. 12-7.
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at $233 million, in 1984 (table 11) because of the increased value of the U.S.
dollar and excess world capacity. The largest markets for U.S. exports of
olefins during 1980-84 were Canada and Mexico. The largest markets for U.S.
exports of aromatics during this same period were Canada, the Netherlands, the
Repub11c of Korea, and- Belgium.

Ethyl and Methyl Alcohol

Ethyl and methyl ‘alcohol have been included in the current 1nvestlgat1on
' because of the recent increase in the use of these products as a motor fuel
blending stock and the expected future increased use. U.S. consumption of
ethyl alcohol for motor fuel blending purposes increased from virtually
nothing in 1980 to more than 260 million gallons in 1983. Use of methyl
alcohol as a motor fuel component has also recently increased.

Part1cular interest in these products was elaborated in a letter from,
Senator Robert Dole to Chairwoman Paula Stern (see Appendix A).

i

- U.S. industry structure .-
Ethyl alcohol.--Ethyl alcohol can be produced either synthetically or by
fermentation. In 1983, the domestic capacity of ethyl alcohol was estimated
at 670 million gallons per year, with approximately 30 percent utilizing the
‘synthetic process, and the remaining 70 percent using the fermentation
process. 1/ At present, the United States is the largest producer of
synthetic ethyl alcohol in the noncommunist world. 2/ 1In 1983, seven
companies produced synthetic ethyl alcohol in plants located in Texas,
Pennsylvania,  and Illinois. The producers of synthetic ethyl alcohol are
" large chemical firms that produce a variety of products including other
alcohols. 1In a number of instances, these producers use all or part of their
ethyl alcohol to manufacture other chemicals. There are nine major producers
of fermentation ethyl alcohol with plants located in Illinois, Wisconsin,
Iowa, Kentucky, and Pennsylvania. The companies involved are in either the
agriculture business or the distilled spirits industry. Of the 16 major U.S.
producers of ethyl alcohol (either synthetic or fermentation), the 7 largest
firms account for approximately 80 percent of domestic capacity.

Methyl alcohol.--In terms of volume, ﬁethyl alcohol (methanol) is one of
the top 10 organic chemical commodities in the United States. It is produced
~ by 11 major chemical companies, with most production facilities located in the
Gulf States of Texas, Louisiana, and Florida. These traditional domestic
producers are large integrated chemical companies that consume their methyl
alcohol in the production of downstream products. In 1984, domestic capacity
was approximately 11.3 billion pounds per year.

Currently, worldwide capacity to produce methyl alcohol exeeeds demand.
As a result of weak prices due to this overcapacity, two major domestic

1/ CPI Purchasing, December 1983, p. 21.
2/ Chemical Marketing Reporter, May 2, 1983, p. 7.




42

Table. 11--Primary petrochemicals: 1/ U.S. production, exports, imports,
and apparent consumppion, 1980-84

(Quantity ip thousands of pounds, value in thousands of dollars)

. Apparent
Year Production Ex?orts Imports consumpt ion
Quantity-
1980——————cem——; 72,764,036 : 946,848 : 3,061,819 : 74,879,007
1981-—~—————~- 70,034,130 : 1,465,414 : 3,430,393 : 71,999,109
1982-————————~ 57,487,897 : 1,036,489 : 3,845,659 : 60,294,067
1983 -~ -oeemt 68,686,846 : 1,188,481 : 3,697,579 : 71,195,944
1984 ————————— 71,359,578 : 1,279,648 : 4,003,348 : 74,083,278
Value
1980-—————em 12,145,459 : 197,533 : 529,134 : 12,477,060
1981-———————u— 15,969,546 : 241,787 : 688,745 : 16,416,504
1982 ——————=—- 11,611,224 : 210,086 : 738,927 : 12,140,065
1983 ——- e 12,902,659 : 235,068 : 702,569 : 13,370,160
1984 —— - 13,119,054 : 736,158 : ' 13,622,183

233,029 :

1/ Includes olefins and aromatics.

Source: Official statistics of the U.S. International Trade Commission and

the U.S. Department of Commerce.
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suppliers each closed one plant (at least temporarily) and one supp11er
stopped selling on the merchant market. 1/ The domestic 1ndustry is currently -
operating at approximately 65 percent capaclty :

U.S. consumption

Ethyl alcohol.--The major domestic use for ethyl alcohol in 1983 was as a
motor fuel blending component in gasohol (approximately 50 percent). 2/ The
Crude 0il Windfall Profits Tax of 1980 (Public Law 96-223) 3/ provided for
federal incentives to produce alternative fuels, including gasohol. Many
States have implemented similar programs. The following tabulation shows U.S.
consumption of ethyl alcohol, 1979-84: 4/

- U.S. consumption

Year . . Quantity . Value

(million pounds) (1,000 dollars)
1979 ———mm e 1,835 : © $340,586
p L1 1 S — 2,303 593,286 .
1981- -~ 1,632 444,594
1982--——-—— ———————— 2,145 614,374
1983 - 2,955 787,260

1984 1/-——--mmmmmmem . 3,474 861,739

1/ Estimated. L o 3

Methyl alcohol.--U.S. consumption of methyl alcohol declined from 7.9
billion pounds, valued at $716 million, in 1981 to 6.8 billion pounds, valued
at $538 million, in 1982 before increasing to 9.2 billion pounds, valued at
$645 million in 1984. 1Industry analysts estimate that in 1984 approximately
210 million gallons of methyl alcohol were used as either a motor fuel '
component or in the production of MIBE. This volume represent approximately
15 ‘percent of total U.S. methyl alcohol consumption in 1984. They also project
that in 1985 this number will increase to 260 million gallons. 5/ The ratio
of imports to consumption increased from 2 percent in 1981 to approximately 14
percent in 1984. The following tabulation shows U.S. consumption of methyl
alcohol (in millions of pounds and thousands of dollars): 6/

1l/ Chemical & Engineering News, Sept. 10, 1984, p. 7.
2/ CPI Purchasing, December 1983, p. 21.
3/ 26. U.S.C. 4081. ‘
- 47°U.S. International Trade Commission, Summary of Trade and Tariff
Information, Monohydric. Alcohols, USITC publication No. 841, December 1983,
5/ Alcohol Outlook February 1985 Information Resources Inc., Washington
D.C., p. 2-4. .
6/ Ibid.
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U.S. consumption

Year . anntit! Value

(million pounds) (1,000 dollars)
1979 7,384 $520,874
1980—-——m—mmmm e 7,064 631,278
p - 1 7,920 , 716,401
1982~ ommmm e 6,798 538,460
1983~ - mmmm 8,016 . 561,120
1984 1/—-————oe——eu 9,212 " 644,840

1/ Estimated.

_ Mainly because of the growing use in these areas, domestic demand for

methyl alcohol is expected to increase by 17 percent in 1985. 1/ MTBE and
" methyl alcohol for fuel use will account for approximately 15 percent of
consumptlon in 1985. 2/

U.S. production

Ethyl alcohol.--Total U.S. production of ethyl alcohol for nonbeverage
use decreased from 1.97 billion pounds, valued at $531 million, in 1980 to
1.51 billion pounds, valued at $423 million, in 1981. After 1981, production
increased steadily to an estimated 2.38 billion pounds, valued at $714
million, in 1984. A major source of this increased production was
fermentation; production by. this method increased from 940 million pounds in
1982 to 1.27 billion pounds in 1984. The major reason for this increased
production was due to use as a‘'motor fuel blending stock. The following
tabulation shows U.S. production of ethanol by process, 1979-84: 3/

1/ CPI Purchasing, October 1984, p. 49.
2/ Chemical and Engineering News, Feb. 4, 1985, p. 13.
3/ U.S. International Trade Commission, International Developments in

Biotechnology and Their Possible Impact on Certain Sectors of the U.S.
Chemical Industry, October 1984, p. 46.
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) . : Total
- Year . Synthetic | Fermentation —

: : Quantity ' Value

: : : Million : 1,000 dollars

—7-—7—-Hillion pounds—--—~———— : pounds :
1979——— e : 1,408 : 301 : . 1,710 : 324,870
1980 ——— = : © 1,451 : 519 : © 1,970 531,806
198l —— e : 1,317 : 194 : 1,511 : 423,007
1982 : 1,023 : 940 : 1,963 : 588,847
1983 ——— e : " 1,104 : 1,195 : 2,299 : 689,584
1984 1/————oemmm : 1,107 : 1,274 : 2,381 : 7 714,300

1/ Estimated..

According to industry analysts, domestic ethyl alcohol production for fuel
use has grown from 10 million gallons in 1978 to 375 million gallons in 1983
and is expected to grow at an annual rate of 15 percent over the next 10
years. 1/ This growth rate, however, is dependent upon continued Federal and
State subsidies and the price of crude petroleum. Many analysts believe the
recent decline in the price of crude petroleum has made gasohol less
competitive. 1In addition, increased competition from imports may force some
domestic producers to reconsider their positions in this market, wh1ch could
result in a smaller growth rate than originally predicted.

Methyl alcohol.--U.S. production of methyl alcohol decreased from 8.6
billion pounds, valued at $771 million, in 1981 to 7.6 billion pounds, valued
at $604 million, in 1982. The' 'economic downturn during 1982-83 and the
increase in imports during the same period contributed to the decline in
production. As the U.S. economy recovered during 1983-84, production
increased to 7.98 billion pounds in 1983 and then to 8.36 billion pounds in
1984. Production, however, has yet to reach the 1981 level, and because of
lower prices, sales revenues are substantially reduced. The following
tabulation shows U.S. production of methyl alcohol, 1979-84: 2/

Year Quantity Value
(million_ pounds) (1,000 dollars)

1979 7,367 $515,718

1980-- et 7,153 . 643,768

1981 ———— e 8,577 771,894

1982——————m e 7,555 604,367

1983 - 7,982 558,740

1984 1/-----——~~--- 8,365 A 585,550

1/ Estimated.

1/ U.S. International Trade Commission, Summary of Trade and Tariff
Information, Monohydric Alcohols; Ibid. ‘

2/ "Specialties '84/0Octane Enhancers," Chemlcal Marketing Reporter,
May 7, 1984. p. 40.
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U.S. imports

Ethyl alcohol.--Total U.S. imports of ethyl alcohol declined from 397
million pounds, valued at $74.6 million, in 1980 to 188 million pounds, valued
at $36.5 million in 1981 (table 12). U.S. imports of ethyl alcohol increased
steadily to 1.1 billion pounds, valued at $153 million, in 1984. The major
source of supply was Brazil which, in January-November 1984, accounted for
approximately 71 percent of imports. Imports of ethyl alcohol for motor fuel
use increased from virtually nothing in 1980 to 541 million pounds, valued at
$65 million in 1984 (table 13). Brazil was the major supplier in 1984,
accounting for over 95 percent of imports. It has also been alleged that
.ethyl alcohol mixed with gasoline (gasohol) has been imported under item
475.25, motor fuels; however, the staff was not able to verify these
allegations. :

Hethil alcohol.--U.S. imports of methyl aléohol for fuel use increased
from 3.6 million pounds, valued at $352,000, in 1981 to 148 million pounds,

valued at $7 million in 1984. The major sources of these imports were Canada
. and Mexico (table 14).

U.S. exports ' ' : ’ -

Ethyl alcohol.--U.S. exports of ethyl alcohol fluctuated during’ 1980-84,
reaching a high of. 67.7 million pounds, valued at $14.9 million, in 1981 and a
low of 16 million pounds, valued at $3.8 million in 1983. U.S. exports
increased in 1984 to 23 million pounds, valued at $5.3 million (table 15), or
approximately one percent of domestic production. The major markets for U.S.
exports of ethyl alcohol in 1983 were Belgium, the Republic of Korea, and
Canada. . : ‘ '

Methyl alcohol.--U.S. exports of methyl alcohol increased from 323 million
pounds, valued at $29 million, in 1980 to 1.1 billion pounds, valued at
$89.3 million, in 1982. U.S. exports then decreased to 283 million pounds,
valued at $26.7 million, in 1984 because .of rising worldwide overcapacity to
produce methyl alcohol, resulting from the opening of new Saudi facilities
during 1983-84, 1/ and the strong U.S. dollar which made U.S. exports of this
product less competitive in foreign markets (table 16). '

TECHNICAL RECOMMENDATIONS AND PROBABLE ECONOMIC EFFECTS
Technical Recommendations

For the purposes of this report, three main tariff classification issues
are addressed: (1) the tariff treatment of naphthas and other motor fuel
"blending stocks; (2) the tariff treatment of fuel-use ethyl alcohol, gasohol
and other gasoline/ethyl alcohol mixtures as it relates to the possible

1/ Chemical Marketing Reporter, July 9, 1984, p. 1.



Table 12.--Ethyl alcohol for fuel and commercial use: U.S.

imports for

consumption, by principal sources, 1980-84
t t 1 : t
Source t 1980 3 1981 1 1982 3 1983 t 1986

3 ! t s $ :

:

t Quantity (1,000 pounds)

t ..

s : t t t
Brazil------ t 267,544 86,756 1 116,457 . 478,663 ! 895,933
U King=--—--- : 17 2 @ 45,570 : 33,820 : 69,877
Canada-~---- 3 56,212 1 56,796 @ 34,183 92,8146 @ 48,005
Argent------ { 73,111 1 47,215 1 30,056 : 36,210 42,346
Spain------- s 0 : 0 : 0 : 6,058 : 254377
France-—----- : .22 ¢ 17 0t 10,575 15,648
Rep Saf----- t 0 0 : 0 : 9,390 10,603
Nethlds----- : 0 : LI 3,245 1@ . [ I 5,880
All other---t_ o 10t . - - 21 . 3,626 __ 6,796 1,829

Total---: 396,900 : 188,789 : _ 232,936 672,326 ¢ . 1,115,498
. .3 - ’

: Value (1,000 dollars)

: .

H t 1 t ) . s :
Brazil~------ s 50,829 17,013 .2 18,717 : 71,260 @ 115,723
U King---~-- t 2 10 ¢ 8,568 5,921 3 13,253
Canada—----- : 12,300 ¢ 12,033 : 5,018 12,984 3 8,746
Argent------ : 11,468 : 7,302 5,790 6,336 1 6,310
Spain-~==--- 1 : -3 -t - 596 1 3,197
France-—----- ] 2 1.2 -3 1,870 2,658
Rep Saf----- ] -1 -t ’ -1 1,744 ¢ 1,368
Nethlds----- t -3 2 556 1 -t 1,100
All other—--t 21 109 : 376 ¢ 896 @ - 353

Total---1 714,623 2 36,669 39,025 1@ 101,584 152,708

s .o

3 Unit value (per pound)

1 .

H t B 4 4
Brazil---=~~- H] $0.19 $0.20 $0.16 $0.15 $0.13
U King=-----— : 74.66 1@ G.46 0.19 : 0.18 ¢ 0.19
Canada------ t 0.22 0.21 1 0.15 @ 0.14 1@ 0.t8
Argent-~----- t 0.16 ¢ 0.15 1 0.19 @ 0.17 ¢ 0.15
Spain-=----- t -1 -1 -1 0.10 0.13
France-~----- t 0.09 : 7.95 ¢ - 0.18 ¢ 0.17
Rep Saf----- 3 -t -t -1 0.19 ¢ 0.13
Nethldg--~--1 -1 1.79 ¢ 0.17 -t 0.19
All other---1 2.02 ¢ 5.32 3 0,11 ¢ 0.19 ¢ 0.19

Average-—1t 0.19 0.19 0.17 0.15 0.14
L] ] 3 H

B
\

Source: Compliled from official statistics of the U.S. Department of Commerce;

~

LY



Table 13.--Ethyl alcohol for fuel uset: U.S. imports for consumption,

sources, 1980-846

by principal

1980 1982

H H . 3 H

Source t : 1981 : : 1983 : 19864 1/
2 < ) H K 2 -
?
: Quantity (1,000 pounds) -
: .

- H H H . H H
Brazjil------ : 0 : 29,128 : 88,6432 : 357,616 ¢ 539,628
Spain~------ : 0 : ‘ 0 : o 0 : 5,136 ¢ 1,771
Canada~-----: 0 : 0 : 296 @ 0o ¢ 0

Total-—-: 0 . - 29,128 ¢ 88,728 @ 362,551 : 241,399
: "Value (1,000 dollars)
. : ki ) 3 H H ‘ s
Brazil------ H -2 5,836 : 16,122 52,654 ¢ 64.758
Spain-----~- s -t -~ -3 ! 505 @ 174 .
Canada----—-- : -t -t 65 ¢ ' -2 . -
Total---: - ¢ 5,834 t 16,188 : 53,159 : 64,963
s Unit value (per pound)
Brazil--=---- s - 3 $0.20 : $0.16 @ $0.15 ¢ $0.12
Spain===----: -t - . -3 0.10 : 0.10
Canada-----~ H - 3 -3 0.22 : - 3 -
Average--: - -3 0.20 : 0.16 0.15 0.12
2 : : : : - :

1/ Estimated from data collected by the Bureau of Alcohol, Tobacco,

‘Arms.

Sourcet Compiled from official statistics of the U.S.

Department of

and Fire

Commerce.

8%



Table 14.--Methyl alcohol for fuel use: U.S. imports for congumption by

principal sources, 1980-84

H

1986

1 . H
- .Source- : 1981 . @ 1982 . 1983
2 L 4 tH
L] .
t Quantity (1,000 pounds)’

-1 .

O 4 H H H H
Trinid------ : 0 : S 0 : .0t 75,269
Canada~----- t 189 : 3,552 : 55,116 ¢ 70,742 68,189
Mexico--—---- $ 0 0 -0 ¢ * 507 ¢ " 3,554
N Zeal~--=---- s 0 3 ‘0 0 : 0 : 1,155
Fr.Germ----- : 0 L ] 0 1 31
Libya--~---- : 0 : L 1,974 0 s
Romania-=---- ] 0 ‘0 2 0 ¢ 0 : i
Nethlds----- H .0 Qs 0 0 : 0

Total-~~t - I§9’= 3,552 ¢ 57,090 : 71,250 : 168‘.1.98
t Value (1,000 dollars)
:
] H " K] H
Trinid---~-~~ t 't -t -t - 3,875
Canada—------ s t . 352 : 6,434 6,295 3,238
Mexico-—----- ! : -3 - 26 175
N Zeal------ s s -t -t - 47
Fr Germ-—--- t s -3 -t 3 7.
Libya---—--- t : - 1640 : - -
Romania~-—~-=~2 3 - -3 - -
Nethlds~----- : 3 -t . - - -
Total---: : 352 : 4,574 4,323 7.361
t } ) -
@ : Unit value (per pound)’
e 3
: s s
Trinid------: : - 1 - - $0.05
Canada------ : s 0.10 : 0.08 0.06 0.05
Mexico-~---~ 1 t -t - 0.05 0.05
N Zeal------ : t -1 - 3 - 0.06
Fr Gérm-—---- : : -3 - 2.00 0.22
Libya——~~--~ L. ¢ - 0.07 - ~
Romania—---- H ot - - -~ -
Nethlds-——--- s R o= - - -
Average--t. 3 0.10 : 0.08 0.06 0.05
: s s
of the U. Department Commerce.

N

Source: Compiled from official statistics

6%



Table 15.--Ethyl alcohol for commercial use:

U.S. exports of domestic

0.24

merchandise, by orincipal markets, 1980-84

3 H 3 1 H

Market s 1980 t 1981 : 1982 : 1983 s 1984

t :. : t : : :

3 ‘ .

: Quantity (1,000 pounds)

$

' H B H H
Belgium----- s 30,840 : 23,712 ¢ 13,282 4,244 7:171
Japan---~--- : 7,665 9,578 @ 12,485 4 : 3,076
Canada------ s 5,781 7,125 ¢ 6,368 @ 6,226 : 5,540
Kor Rep--—--- : 6846 1 330 600 2,577 825
Mexico--~~-- s 8646 ¢ 803 @ 529 @ 699 ¢ 4,061
N Antil-—-—--- t 796 1,065 : 718 : 481 452
Trinid--—-~—- 3 293 231 393 290 211
Haitt-———--- ] 58 ¢ . 52 51 ¢ . G6 201
All other---! 16,706 -26,802 % 18,344 : 1,666 1 1,413

Total---: 63,688 ¢ 67,698 50,771 : . 16,009 : 22,949

t Value (1,000 dollars)

1)

“ t s : : :
Belgium——---- 1 4,699 : 6,675 @ 3,480 : 1,112 : 2,346
Japan---—-—--- 3 2,007 1. 2,672 2,949 : . 3 839
Canada------ ' 482 666t G967 : 674 ¢ . 713
Kor Rep-—---- : 287 169 1 221 ¢ 822 301
Mexico-=——-—- s 78 101 = 72 86 : 2642
N Anptil----- t 293 329 262 183 : 173
Trinid--=-~-- t 116 ¢~ 96 ¢ 173 135 : 108
Haitl---=-—- : 22 ¢ 23 @ - 20 1 18 75
All other---: 5,159 : 6,552 ¢ 5:894 : . 176 ¢ - 471

Total---: 13,1643 - 14,882 @ 13,498 3,808 : 5,269

t Unit value (per pound)

: - .

: o t H : L
Belgivum----- : $0.15 ¢ $0.19 $0.26 't $0.26 $0.33
Japan-=-=-~-—--- s 0.26 : 0.26 : 0.26 0.74 : 0.27
Canada------ : 0.08 0.09 ¢ 0.10 : 0.11 0.13
Kor Rep-—---- ! 0.642 & . 0.51 0.37 1@ 0.32 : 0.37
Mexico--———-- ] 0.09 : 0.13 ¢ 0.16 : 0.17 : 0.06
N Antil----- ? 0.37 0.31 ¢ 0.36 : 0.38 : 0.38
Trinid-—--—- : 0.40 0.61 ¢+ ‘0.44 0.46 : 0.51
Haltt------- t 0.37 : 0.44 : 0.39 : 0.61 : 0.37
All other---: 0.31 ¢ 0.26 : 0.32 : 0.47 : 0.33

Average--1 0.21 0.22 : 0.27 : 0.23

] ] $

‘

Sourcet! Compiled from official statistics of the U.S. Department of

Commerce.

0S



Table 16.--Methyl alcohol: U.S. exports of domestic merchandise, by
' princ¢ipal markets, 1980-84 :

Market

3

1983

: s
t 1980 t 1981 t 1982 3 e 1984
1] 3 2 $ H .
1
s Quantity (1,000 pounds)
t
¢ . t L & H H oo
U King-=-—-- : 17 : 32 13 ‘26,331 45,008
Nethlds----- t 48,542 1 212,872 295,937 290,392 : 94,089
Japan-—----- t 56,033 : 196,221 ¢ 346,881 : © 52,480 : 11,718
Rep Saf----- s 13,136 ¢ 25,267 @ T 62,715 ¢ 26,087 41,179
Venez==-==~~~ t 17,583 : 8,606 :: 21,952 15,474 ¢ 15,332
Brazil------ s 15,836 3 6,581 ' 8,748 3 -~ 2,192 ¢ 15,523
Colomb------ t 6,212 @ . 6,218 ¢ 5,631 5,898 @ 14,151
Canada------ : 517 3 G401 1 475 3 ©.3,363 - 11,004
All qther---: 165,630 378,859 : 367,849 : 231,274 36,791
Total-—-1 323,304_: 831,055 ¢ 1,110,199 @ 653,490 @ 282,794
t . .
s Value (1,000 dollars)
t : :
: :- s t t .
U King--—--- s 3 11 3 -2t 1,670 8,159
Nethldg---~- s 2,567 .. 16,377 27,243 ¢ 18,479 : 5,623
Japan------- t 5,746 164,948 - 24,073 3,270 3,551
Rep Saf----- t 1,266 13 2,090 8,566 ¢ 1,795 2,486
Venez=------ s 1,650 @ 666 3 1,677 3 1,234 @ 943
Brazil------ : 1,783 3 564 ! 855 ¢ 1646 921
Colomb----~- ¢ 550 355 .t 448 393 889
Canada-----~ s 76 : 39 1 33 214 ¢ 869
All other---: 15,305 ¢ 36,065 26,574 ¢ 17:974 ¢ 3,279
Total---: 28,944 : 69,115 ¢ 89,272 ¢ 45,176 ¢ 26,720
. s
3 Unit value (per pound)
3
. H s H t t
U King-——~-- s $0.19 $0.33 $0.13 60.06 @ $0.18
Nethlds-~--- s 0.05 : 0.07 3 0.09 - 0.06 0.06
Japan-----~-- ] 0.10 : 0.08 @ 0.07 : 0.06 : 0.30
Rep Saf----- t 0.10 0.08 : 0.16 0.07 : 0.06
Venez-=------ $ 0.09 : 0.08 : 0.07 : 0.08 : 0.06
Brazil--~--- : 0.11 3 0.09 ¢ 0.10 : 0.07 : 0.06
Colomb--—---- 3 0.09 0.08 0.08 : 0.07 : 0.06
Canada------ s 0.14 0.10 ¢ 0.07 ¢ 0.06 : 0.08
All other---: 0,09 3 20.10 ¢ 0,07 : . 0,08 : 0.09
Average--: 0.09 :. 0.08 : 0.08 : 0.07 : 0.09
3 H 3

AR

Sod}cel Compiled from official statistics of the U.S.

Department of

Commerce.

15
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circumvention of the provisions of TSUS item 901.50; and (3) the tariff
treatment of fuel-use methyl alcohol. In addition, the Commission can offer

constructive recommendations to clarify the language and coverage of certain
other areas of the TSUS. :

Tariff treatment of catalytic naphtha and other motor fuel blending stocks

The discussion of the tariff treatment of these products in general must
begin with an examination of the treatment of catalytic naphtha in particular.
The main question is whether catalytic naphtha should be treated as (1) a
benzenoid mixture in TSUS item 407.16, with an ad valorem equivalent duty rate
approaching 21 percent; (2) naphtha classifiable in TSUS item 475.35, with an
ad valorem equivalent rate of 0.4 percent; or.(3) a motor fuel blending stock,
with an ad valorem equivalent rate of 1.7 percent.

Catalytic naphtha is just one variety of naphthas produced in the
refining of crude petroleum. Different types of naphtha result from
variations in the methods.qf'processiﬁg the petroleum, but each type is
generally produced by the same producers and on the same basic equipment. The
important difference from a Customs standpoint is that catalytic naphtha, by
virtue of the processing involved, contains a higher percentage of dutiable
benzenoid chemical compounds than is allowed by the de minimis rule used by
Customs for determining whether the imported product is classifiable in part 1
or part 10 of schedule 4 of the TSUS.

 Classification of catalytic naphtha in TSUS item 407.16.--Three
legislative bills, 1/ introduced to the Congress in rapid succession between
August 1983 and March 1984, proposed that catalytic naphtha continue to be
classified in part 1 of the TSUS, but that it be given the same tariff
treatment as those naphthas provided for in part 10. Arguments were presented
by Congressman Brooks that catalytic naphtha, though "benzenoid"™ by Customs
definition, is neither intended nor economically suitable for use as a
feedstock .for the high-duty benzenoid chemicals found in part 1 of schedule
4., As such, the argument continues, imports of catalytic naphtha would not
pose a threat to U.S. producers of benzenoid chemicals. Two respondents in
this investigation support this argument, but opine that the proper
classification of catalytic naphtha should be in part 10.

One difficulty lies in distinguishing, for practical customs purposes,
between catalytic naphtha, which is used almost solely for blending into
finished gasoline, and other benzenoid mixtures that are intended for further
- processing into benzenoid chemicals. At this point, neither private industry
nor Government agencies have been able to formulate a practical, workable
definition of catalytic naphtha for facilitating identification by Customs.

Opposition to the treatment of catalytic naphtha in the same manner as
naphtha in part 10 comes from domestic independent refiners, who claim that

1/ These and the other legislative proposals mentioned in this section are
discussed in more detail in the U.S. CUSTOMS TREATMENT section of this report.
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competitive imports of catalytic naphtha (and other petroleum derivatives) are
a major cause of their current economic doldrums. This claim was disputed by

several importers, blenders, and industry observers, both in the Commission's

hearing and in post-hearing statements submitted to the Commission.

Classification of catalytic naphtha as motor fuel blending stock.--Two
legislative bills were introduced in Congress in 1984, proposing that motor
fuel blending stocks (under the sobriquet of "unfinished gasoline", "sub-par
gasoline", or "off-spec gasoline”) be provided for in part 10 of schedule 4
and given the same tariff treatment as finished gasoline (motor fuel) of TSUS
item 475.25. Catalytic naphtha would be included in this new provision, if it
is established. These proposals were in response to the issuance by the
Customs Service of T.D. 83-173, which had suddenly changed the Customs
definition of "motor fuel." Before this change, most of these products had
been classified by Customs under the motor fuel provision. The change
resulted in the scattering of the so-called blending stocks to other parts of
the TSUS, in all cases at significantly higher duty rates. Several options
have been proposed by the industry to restore the previous tariff treatment of
these products. '

The most touted option is that of combining catalytic naphtha with all
other motor fuel blending stocks and establishing a separate end-use category
for them. House bill H.R. 5455, Senate bill §.2900, and the proposed
Administration alternative (all discussed in the section on U.S. CUSTOMS
TREATMENT) all take this approach, though the details of each are different.
More than half of the respondents in this investigation support this approach,
at least in principle. This option has the advantage of solving two problems
at once--it restores the historical tariff treatment of motor fuel blending
stocks, and it offers what appears to be a satisfactory solution to the
problem of how to treat catalytic naphtha. Classification would be by use,
rather than by chemical composition; no technical definition to distinguish
‘motor fuel blending stocks from other mixtures would be necessary. This
provision is already in the proposed HS conversion. '

Classification of catalytic naphtha in TSUS item 475.35.--As mentioned
earlier in this section, certain respondents argue that catalytic naphtha
should be classified with other naphtha in part 10 of schedule 4, with a duty
rate of 0.25 cent per gallon, rather than with other motor fuel blending
stocks under a new provision carrying the motor fuel tariff of 1.25 cents per
gallon. This would mean a significant (at least, in the petroleum industry)
duty savings of 1 cent per gallon of imported product. However, there is no
_ historical precedent for this proposal.

When catalytic naphtha was first imported into the United States in 1980,
it was in response to an accelerating shift in consumer demand from leaded
gasoline to unleaded gasoline. Under existing Customs practices, catalytic
naphtha was properly classified as' a benzenoid mixture in part 1 of schedule
4, There was no dispute with that classification at the time. That such
imports entered duty free was attributable to the GSP eligibility of the .
source country, Venezuela. The fact that Venezuela subsequently lost its GSP
‘eligibility with respect to TSUS item 407.16 did not affect the classification
of catalytic naphtha under that provision. When legislation was introduced,
first to gain a temporary duty suspension, then to get a permanent reduction
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in the rate applicable to catalytic naphtha, the proposals were always couched
in terms of part 1 of schedule 4.

Consequently, any proposal to reclassify catalytic naphtha in part 10 of
schedule 4, whether as naphtha or as motor fuel blending stock, would
represent a duty reduction even though some imports were duty free under GSP
for a short period. 1In this respect, the proposal to create a single-use
provision for motor fuel blending stock would be beneficial, and presumably
acceptable, to importers of catalytic naphtha.

There is some disagreement among proponents for a separate-use provision
for motor fuel blending stock as to whether classification should be by "chief
use" or by "actual use”. Chief use is defined in the TSUS 1/ as the use that
exceeds all other uses (1f any) combined. The chief use of an article in the
United States would have to be determined at, or immediately prior to, the
date of importation. Adoption of a chlef—use provision for motor fuel
blending stock would supersede with the existing provision for naphthas of
TSUS item 475.35, because the bulk of naphthas, including nonbenzenoid
naphthas covered by this item, are used in motor fuel blending. As a result,
nonbenzenoid naphthas would then be classifiable in the use provision with a
4-fold increase in the duty rate applicable to those naphthas imported for use
as petrochemical feedstock. None of the respondents in this investigation
have advocated such an increase, and many have indicated that it would be
undesirable. In addition, a chief-use provision would result in the
classification of benzenoid naphthas not intended for motor fuel blending (now
subject to high duty rates in part 1 of schedule 4), to be included as motor
. fuel blending stock at a much lower duty rate. The only alternative that

‘would avoid both these problems is an actual-use provision.

A tariff provision controlled by actual use is satisfied only if (1) such
use is intended at the time of importation; (2) the imported product is so
used; and (3) proof of such actual use is furnished within 3 years after the
date the product is entered. Under an actual-use provision, only benzenoid
naphthas intended for actual use in motor fuel blending would be included.
Those benzenoid naphthas not used for motor fuel blending would remain
classifiable as benzenoid mixtures in part 1. Since TSUS item 475.35 is eo
nomine (listed by that name), it would prevail over the use provision, thereby
maintaining: historical tariff treatment of nonbenzenoid naphthas.

A secondary question concerns the administrability of an actual-use
provision for motor fuel blending stocks, which the Commission ordinarily
discourages. Such provisions have been enacted by the Congress in the past,
and Customs has been able to apply them effectively through established
operating and enforcement procedures.

" Tariff treatment of fuel-use ethyl alcohol, gasohol, and other gasoline/
ethyl alcohol mixtures; possible circumvention of TSUS item 901,50

In the enactment of TSUS item 901.50, Congress attempted to discourage
the importation of ethyl alcohol for fuel use. Specifically, the provision

1/ Chief use and actual use are both defined in the general 1nterpretat1ve
rules, general headnote 10(e)(i) and (ii), of the TSUS.
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applies to ethyl alcohol that is imported "to be used in producing a mixture
of gasoline and alcohol or a m1xture of a special fuel and alcohol for use as
a fuel, or when imported to be used otherwise as fuel." Customs has -
interpreted the provision.to cover imports of neat (i.e., unmixed) ethyl
alcohol, but not ethyl alcohol mixed with gasoline before 1mportatxon into the
United States. As discussed in_the U.S. CUSTOMS TREATMENT section of this
report, various methods can be used to circumvent legitimately the provisions
of TSUS item.901.50.. If such. circumvention is contrary to the Congress'
intent in enacting TSUS item 901.50, the Congress may wish to modify the
language of the item to 1nc1ude gasollne/ethyl alcohol mixtures and to amend
the provisions governing imports from foreign-trade zones, insular
possessions, and CBI beneficiary countries so that they do not preclude the
application of TSUS i;em_901.50ﬂ 1/

Tariff trestment of fuel-use methyl alcohol

The Commission does not recommend any change to TSUS item 427.96, a
duty-free provision that covers methyl alcohol .imported for direct use as a
fuel. There would be no.overlap between this provision and any proposed
provision for motor -fuel blending stocks, for two reasons. First, TSUS item
427.96 covers only. neat (i.e., unmixed) methyl alcohol Second, though it is
an end-use provision, it is more specific than, and therefore would take
precedence over, an end-use provision for motor fuel blending stocks.

Other technical recommendations.

In the course of this investigation, it was found that certain areas of
the TSUS must be read in the light of the interpretation of the U.S. Customs
Service before they can be entirely understood. Two such areas are in part 2
and in part 10 of schedule ‘4 to the TSUS. Notwithstanding proposed changes to
the TSUS with respect to naphthas and other motor fuel blending stocks, ethyl
alcohol, or methyl alcohol, the following changes are recommended.

Part 2.--At the end of subpart 2-D, there are two mixtures provisions
(items 430.10 and 430.20), preceded by a superior heading that reads as
follows:

"Mixtures of two or more organic compounds . . ."

Customs practice has been to. interpret this language to include mixtures of
two or more of the_ehemica;s provided for in subpart 2-D only. Therefore, the

1/ Senator Dole has recently introduced two bills concerning this issue:
S. 575, a bill to ensure payment of the additional duty imposed on ethyl
alcohol used as a fuel or in making gasohol; and S. 576, a bill to exclude
from the Caribbean Basin Economic Recovery Act ethyl alcohol used for fuel
which is merely distilled or denatured in a beneficiary country.
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Commission staff would recommend that this interpretation be codified by a
simple revision, as follows (amendment underscored):

"Mixtures of two or more organic compounds of this subpart:"

Part 10.--Headnote 1 to part 10 of schedule 4 reads as follows:

"1. Any product described in this part and also in part 1 of this
schedule is classifiable in said part 1, except fuel oils, motor
fuel, and lubricating oils and greases, containing by weight not
over 25 percent of any product described in said part 1. . ."

According to established Customs practice, the 25-percent limitation applies
only to "fuel oils, motor fuel, and lubricating o0ils and greases." Though
that is relatively clear, the meaning of '"not over 25 percent of any product
described in said part 1" is not. Again, one must look to Customs practice
for the answer, which, in this case, is actually two answers. First, Customs
applies the 25-percent limitation to any one product of part 1. Second, the
25-percent limit applies only to those chemicals in part 1 that are dutiable.
Thus the combined weight of benzenoid chemicals from part 1 may exceed 25
percent of the product falling in part 10, as long as any single dutiable
. product accounts for no more than 25 percent of the total weight of the
imported product. The Commission staff would, therefore, recommend that
headnote 1 to part 10 be amended as follows to reflect this practice
(amendment. underscored): '

1. Any product described in this part and also in part 1 of this
schedule is classifiable in said part 1, except fuel oils,
motor fuel, and lubricating oils and greases, containing by

.. . 'weight not over 25 percent of any one dutiable product
described in said part 1. . ."

Probable Econoﬁic Effecté

Effects of the Commission's technical recommendations

Effects on U.S. imports.--The technical recommendations concerning the
combining of catalytic naphtha and other motor fuel blending stocks and
establishing an end-use category for them, dutiable at the motor fuel rate of
1.25 cents per gallon, would have little effect on the volume of imports of
these materials. ' Such a provision would be consistent with the past practice
of Customs of classifing motor fuel blending stocks as motor fuel. 1/ In
addition, this action is also expected to stabilize the duty rate for
catalytic naphtha and the volume of imports that have been erratic during the
past two years. Because imports of catalytic naphtha are eligible for GSP
under item 407. 16, the duty assessment on these imports has varied from duty
free -to a high duty rate because the GSP limit on imports for an individual
country was exceeded.

1/ Treasury Decision TD. 66-23(13).
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If the tariff classification for ethanol under item 901.50 is modified to
include gasoline containing ethyl alcohol (gasohol), imports of this product
would likely decrease s1nce they would be dut1ab1e at a hlgher duty rate than
under TSUS item 475.25.

Effects on the U.S. industry.--Beginning in late 1974, domestic refiners
participated in an o0il entitlements program that provided the small refiner
with various benefits, including an exemption from the lead phase-down
program. In January 1981, the price of crude petroleum was decontrolled, and
many of these small refineries began to shut down operations. 1/ At the same
time, U.S. demand for petroleum products, such as gasoline, declined primarily
as a result of high prices and conservation efforts.

As stated previously, motor fuel blending stocks were classified by
Customs in TSUS item No. 475.25, dutiable at the motor fuel rate of 1.25 cents
per gallon, under T.D. 66-23(13) from January 19, 1966 to August 17, 1983. On
August 17, 1983, Customs issued a new ruling, T.D. 83-173 and revoked T.D.
66-23(13), under the T.D. 83-173, the minimum octane ratings allowable for the
imported products to be classified as motor fuel were increased to a minimum
of 85 RON for unleaded gasolines and to 87 RON for leaded gasoline.

Although T.D. 83-173 is officially in force, imports of leaded blending
stocks, especially from.China, continue to enter the United States as motor
fuels. These blending stocks previously were and are currently entering the
United States under TSUS item No. 475.25, and, ac¢cording to testimony from
PEMEX 2/ and China, 3/ that their exports to the United States will not likely
increase given the tariff reclassification.

EPA ban on lead in gasoline

The use of lead in gasoline, which has been recognized as a hazardous
material, has been regulated since 1973 by the Environmental Protection Agency
(EPA) under the authority of the Clean Air Act (42 U.S.C. §7545(c)) to reduce
the adverse health effects associated with exposure to lead. 4/ They also
acted to assure the availability of unleaded gasoline for automobiles with
pollution-control devices. EPA's original regulations limited the lead
content ‘per gallon, averaged over all gasolines (both leaded and unleaded). 5/
Also, small refiners were given separate, less stringent interim lim1ts In
1982, EPA established new rules that--

1/ For detailed information, see the overview of the Petroleum Products
Industry section of this report.

2/ Testimony and post-hearing briefs filed by PEMEX.

3/ staff meeting with representatives of the Ch1na National Chemicals Import
and Export Corporation.

4/ U.S. Environmental Protection Agency, Draft Regulatory Imgact Analysis of
Proposed Rules Limiting the Lead Content of Gasoline, July 23, 1984, p.
1.2-1.3. '

5/ 38 F.R. 33741, Dec. 6, 1973.
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1) changed the basis of the standard from all gasolines to leaded
only;

2) set a limit of 1.10 grams of lead per gallon 6f leaded gasoline;
3) phased in uniform treatment for all refiners, and

4). allowed refiners to average lead use (for example, a refiner
could produce a gallon with 1.20 grams of lead if it was traded
for a.gallon with 1.00 gram of lead produced by another
refiner. 1/ .

The change in the basis for the standard from the average of leaded and
unleaded combined to leaded only was intended to reduce the overall lead usage
because sales of leaded gasoline would decline as older automobiles designed
to use leaded gasoline disappeared. Although leaded gasoline sales have
declined, they have not reached the declines projected by the EPA in 1982,
because of misfueling. Misfueling is the use of leaded gasoline in autombiles
designed for unleaded gasoline. According to EPA, 13.5 percent of the
automobiles designed for unleaded gasoline are misfueled. 2/ This estimate
may be low since, although Federal Law prohibits gasoline dispensing outlets
from putting leaded gasoline in vehicles designed for unleaded, owners are not
required to have their automobiles tested for misfueling.

On March 4, 1985, the EPA ordered the removal of more than 90 percent of
the lead from leaded gasoline by the end of the year. Under the new
regulations, refiners must reduce the amount of lead from 1.10 grams per
gallon of leaded gasoline to 0.5 gram of lead per gallon by July 1, 1985 and
to 0.1 gram of lead per gallon by January 1, 1986. 3/ However, in a realistic
effort to allow refiners to achieve the standards, EPA proposed a modification
to the rules for the reduction of lead that would allow refiners to make
gasoline with less lead than the current limits allow and "bank" the
difference, using the credits earned in 1986 and 1987 when lead standards
become more stringent. These credits could also be transferred between
refiners. 4/

Effects on U.S. imports.--EPA's rules on the phase out and eventual ban
~ of lead in gasoline also apply to imports that are sold in the United

States. 5/ Transshipments are not subject to these rules. O0fficial U.S.
Bureau of Census data on imports of leaded gasoline are not available because
the tariff provisions for motor fuels did not distinguish between leaded and
unleaded until January 1, 1985; however, the U.S. Department of Energy does
collect data on U.S. imports of unleaded and leaded gasolines and blending

1/ 47 F.R. 49331, Oct. 29, 1982.

2/ EPA, op. cit., p. TI.4.

3/ "Reaction to Lead Edict Mixed," The Washington Post, Mar. 6, 1985, p. Dl1.
4/ "Change Sought in Gasoline Lead Rules," Washington Post, Jan. 1, 1985, p.
1 _

2

/ 40 CFR sec 80.20
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components, as shown in the following tabulation, 1981-Jan. ~Jun. 1984 (in
thousands of barrels): 1/

. . _ U.S. imports
Year : Unleaded : Leaded : Blending
: gasolines _ : gasolines : components
1981 : ‘ | 24,820 : 32,485 : 8,760
5 -1 3 — : ' 25,185 : 46,720 = 15,330
1983 —— s ‘ 43,773 : 47,128 : 12,688

Jan. June 1984-—---—-—: - - " 27,455 : , 26,722 : 13,127

e se

Imports of the materials used as motor fuel blending stocks containing lead
require additional amounts of lead to reach the latest specification octane
levels for motor gasolines. The volume of imports of motor fuel blending
stocks is expected to decline dramatically when the EPA ban on leaded gasoline
becomes’ effect1ve

In 1984,_China_accountednfor 10 percent of total U.S. imports of motor
fuels. Most Chinese refineries can produce both leaded and unleaded gasoline
for export. 1/ Since the second half of 1984, the Chinese gasoline exported
to the United States has had a RON of 87 and a MON of 82. The lead content
has been. reduced -either to-0.21 gram of lead or 0.8 gram of lead per gallon
depending on the refining process used and the type of crude petroleum. 2/
Exports of gasoline from China are expected to meet the EPA's new standards of
0.5 gram of lead per gallon, éffective July 1, 1985, and 0.1 gram of lead per
gallon, effective January 1, 1986. 3/ When lead is banned from use, the
Chinese should be able to export an unleaded gasoline to the United States;
however, the RON of the unleaded gasoline currently does not meet
specifications and therefore would be classified as a blending stock if such a
provision is established.

Mexico also has the capacity to produce an unleaded gasoline, however, it
is currently produced only for domestic consumption. 4/ Unleaded gasoline
accounts for less than 5 percent of domestic Mexican sales of gasoline. 5/
Whether Mexico plans to upgrade its refineries to produce a leaded gasoline

1/ U.S. Department of Energy, Petroleum Supply Monthly, various issues, p.
38, :

2/ Submission of the China National Chemicals Import and Export Corporation,
"before the U.S. International Trade Commission for inv. No. 332-203, Mar. 7,
1985. ’ :

3/ Ibid.

4/ Ibid. ) : .

5/ Statement of Mr. Alfredo Gutierrez Kirchner during questioning at the
hearing on inv. No. 332-203 (p. 143 of the transcripts).

6/ Ibid. ’
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that will met EPA's standards or produce an unleaded gasoline for export is
still unknown.

Effects on U.S. production.--U.S. production of unleaded gasoline, as a
percent of total gasoline production, increased from 27.5 percent in 1977 to
59.5 percent in 1984. 1/ The following tabulation shows U.S. production of
unleaded gasoline,. 1977-84: 2/

: Unleaded gasoline

Production
Year : :as a percent of
: . : Unleaded : total gasoline
Total gasoline . .
: : gasoline : production
! 1,000 barrels per day—-—--- : Percent
1977 e : 7,177 : - 1,976 : 27.5
1978~ e : 7,412 : 2,521 : 34.0
1979 : 7,034 : 2,798 : 39.8
1980~ ——~—— e T 6,579 : 3,067 : 46.6
1981-————— e : 6,588 : ' 3,264 : . 49.5
1982~ s 6,539 : 3,409 : 52.1
1983 - ——— 6,622 : 3,647 : 55.1

1984~ ———— e : 6,715 : : 3,987 : 59.5

The EPA has estimated gasoline demand and the leaded/unleaded split under
existing policies and misfueling rates and under the proposed interim rule.
Demand for gasoline in 1983 was approximately 6.6 million barrels per day.

'EPA assumed that demand would fall to 6.5 million barrels per day in 1988, and
rise slightly by 1992, because of a balancing of fuel efficiency effects with
the growing number of'vehicles. The EPA estimated that unleaded gasoline
would account for 62.6 percent of total gasoline demand in 1986 and 67.5
percent in 1988. 3/ The following tabulation shows EPA's projected gasoline
demand (in millions of barrels per day), 1982-92: 4/

1/ U.S. Department of Energy, Petroleum Supply Monthly, November 1984, p. 45.
2/ 1bid.

3/ EPA, op. cit., p. IIL. 2.

4/ 1bid., p. III. 4.
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c Demand with misfueling -  Demand without misfueling
Year . = g — — —
. ' Leaded >© Unleaded ‘- Leaded . " Unleaded

1982 1/—-m—mmmmm: 3.3 : . 3.41: 2/ s 2/
1984 — =i s 2.80 : . 3.718: ° 2.32: 4.26
1986 — - - T 2.45 : 4,09 : 1.88 : . 4.66
1988-—————mmmmmmet 2,11 4.39 : 1.48 : 5.04
1990-———— AR : © 1.80:  4.66 : 1.07 : 5.39

1992--———cmmmmiemp . 1.59

o e

4.87 : 0.85 : 5.61

1/ Actual data.
2/ Not available.

Effects on refining costs.--According to the EPA, since lead is a
low-cost octane booster, reducing the amount allowed in a gallon of gasoline
could raise refiners’ manufacturxng costs but should not ‘increase real costs
for the distribution and marketing of gasoline. 1/ ' Methods to raise octane
include additional isomerization, increased severity and throughput of
reformers, and the use of other additives. 2/ The EPA estimated that a limit
of 0.10 gram of lead per gallon would cost refiners $575 million in 1986 and
$503 million in 1988 with ex1st1ng refinery equipment if misfueling is
eliminated. 3/

Effects on retail price of gasoline.--The following tabulation shows
average retail prices for gasoline (in cents per gallon, including tax,
1977-84: 4/

Year . Leaded regular . Unleaded regular . Unleaded premium
1977~ : 62.2 : 65.6 : 1
1078 mommmmme 62.6 : . 67.0 : 1/
1979 ————— : 85.7 : 90.3 : 1/
1980-—————— : 119.1 : 124.5 : 1/
1981-—————— : 131.1 : 137.8 : 147.0
1982\~ 122.2 : 129.6 : 141.5
1983 e : 115.7 : 124.1 : 138.3

p 117 . : 112.9 : 121.2 : : 136.6

1/ Not available.

1/ EPA, op. cit., p. I. 9.

2/ 1bid.

3/ Estimates are in 1983 dollars. _ )

4/ U.S. Department of Energy, Monthly Energy Review, June 1984, p. 92.
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The EPA estimates that unleaded gasoline costs about 2 cents per gallon .
more to manufacture than leaded gasoline at 1.10 grams of lead per gallon. 1/
Also, the differential between the spot prices of leaded and unleaded regular
gasoline in large quantities has been between 1 and 4 cents per gallon
over the last several years. At the end of 1983, wholesale pr1ce differentials
in the Gulf of Mexico were about 3 cents per gallon. 2/

The add1t1onal price gap between leaded and unleaded gasoline at the
retail level does not appear to reflect incremental distribution costs since
both types of gasoline are distributed through the same network of pipelines,
terminals, barges, and tank trucks. 3/ Since the distribution costs of low
lead gasoline are the same as for higher lead gasoline, the only increase in
cost to the consumer for decreasing the lead content per gallon to 0.10 gram
is the increased manufactur1ng cost incurred mainly in providlng additional
aromatic blend1ng components. 4/

With respect to the distribution of those costs, if the increased cost of
retail gasoline tracks the manufacturing cost increase, then leaded gasoline
prices would rise by 1 to 2 cents per gallon, or about $5 - $10 annually per
car. 5/ This is claimed to be less than the maintenance benefits those same
cars obtain from using unleaded gasoline.65/

1/ EPA, op. cit., p. III. 7.

2/ Ibid., and Platt's Oilgram News.
3/ EPA, op. cit., p. III. 7.

4/ Ibid., p. III. 9. :

5/ 1bid.

6/ 1bid.
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APPENDIX A

LETTER TO THE CHAIRWOMAN OF THE U.S. INTERNATIONAL TRADE COMMISSION FROM
THE CHAIRMAN OF HOUSE COMMITTEE ON WAYS AND MEANS AND THE CHAIRMAN OF
THE SENATE COMMITTEE ON FINANCE AND THE FOLLOW-UP LETTER FROM THE
CHAIRMAN OF THE SENATE COMMITTEE ON FINANCE
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S R commrrTee on WYY ARSIAEANY

RACHARD 7. SCHULEE.PA -
PN GEPMAROTMO. Bl GhADISON, O U.S. HOUSE OF REPRESENTATIVES
0 REFTEL WA CARRGUL A CAMPSELL JA_ 8. WASHINGT 2016
W SHAKNON, MASS.
MUSS0. K1 y .
MEASE OO
ANCE. TEX.

6. FUPPO. ALA . : November 26, 1984

JOSEPH K. DOWLEY, ASSISTANT CHIEF COUNSEL
ROBERT J. LEONARD. CHIEF TAX COUNSEL
A L SINGLETON. MINORITY CHIEF OF STAFF

‘The Honorable Paula Stern
Chairwoman .

U.S. International Trade Commission
701 E Street, N.W. . ’
Washington, D.C. 20436

Dear Madam Chairwoman:

During our conference on the recently enacted Trade and
Tariff Act of 1984, the conferees agreed to delete House and
Senate -provisions relating to the tariff classification and
treatment of naphtha products and a House provision creating
a newv . tariff item for "motor fuel blending stock." Due to the
unusual complexity of the products involved, the conferees
determined that such provisions may not have accomplished the

" purposes intended by the respective Houses. The conferees
therefore concluded that the Committee on Finance and the

Committee on Ways and Means would request the International

"frade Commission to conduct a study of the tariff classification
and treatment of those products potentially affected by a reclassi-
fication of catalytic naphtha and other motor fuel blending
stocks. The purpose of this letter is to reguest the Commission

to undertake such a study under section 332 of the Tariff Act of
1830,

It would be particularly helpful if this study would address
(1) the current tariff treatment of naphthas, motor fuel and
motor fuel blending stocks; (2) the desirability of modifying the
current tariff classification treatment consistent with sound
principles of product nomenclature; and (3) the effects that such
changes would be likely to have on U.S. industries and competitive
conditions between U.S. and’ foreign firms in the affected segments
of the petroleum industry. In addressing this subject, it is
‘requested that the final report include the following:
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-

The Honorable Paula Stern
November 26, 1984

Page Two

(1)

(2

(3)

A description of the current tariff treatment of

motor fuel, naphthas and motor fuel blending stocks,
including--

(a) Customs historical administration of the provisions
and the basis for differentiating between the
products for classification purposes, with attention
also given to Treasury Decision 83-173 and the

effect of that decision on the 1mportatlon of motor
fuel blending stocks;

(b) an assessment of whether the tariff nomenclature
for these products reflects realistic and meaningful

distinctions which conform to 1ndustry terminology;
and

(¢) a comparison of U.S. tariff nomenclature with that
Aincluded in the proposed Harmonized. System.

Analysis of the effects of the reclassification proposals
for motor fuel blendlng stocks on the tariff classifica-
tion. of ethyl or methyl alcohol used in motor fuels.

Background 1nformatlon on the segments of U S. petroleum
and petrochemical industries affected by- 1mports of

',such petroleum products, including--

" (a) the structure of the domestic industry;

(4)

(5)

(6) -

i

(b) 1moort, export, and domestic ptoduction data for

the relevant oetrochemlcals and petroleum products'
" and

(c)- a discussion of current trade patterns and factors
affecting such .patterns.

A detailed description of the imported .products and

~ the domestic 'uses of such. products.

The potentlal 1mpact on imports and domestic industry
of the proposed EPA decision to ban lead from gasoline.

Technical recommendations to improve the tariff
nomenclature for these products.
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The Honorable Pauia Stern
Movember 26, 1984
Page Three '

Because of the great ‘interest that was shown in this issue,
it is recommended that public hearings be held to provide inter-
ested parties the opportunity to comment. We have asked the U.S.
Customs. Service and the Environmental Protection Agency to cooperate

in the conduct of this study. Ve would abpreciate receiving your
report by Anril 15, 1985. ' ' :

Sincerely yours,

Robert
Chairman
Committee on

Dan Rostenkowskl
Chairman
inance = ‘Committee on Vays and Means
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T E G 1UE CriifNOMAN
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MICHAEL STERN, MINORITY STAFF DIRECTOR

December 4, 1984

The Honorable Paula Stern
Chairwoman ‘

U. s. Internatlonal Traﬁe CommLSSLOn
701 K Street, N.W. o BN

RO T

Washlngton, D. C 20436 ' }; ;1 S

1

Dear Madam Chalrman. N T

The Committees on Flnance and Ways and Medns recently requested
that ‘the Commission undertake, pursuant to its authority under
section 332 of the 1930 Tariff Act, a study of the tariff classifi-
cation of and trade in catalytic naphtha and other motor fuel
blending stocks. - By letter of November 26, 1984, to you (copy
enclosed), Chairman Rostenkowski and I described in some detail

~ the information needed by our committees to evaluate pOSSlble
legislation on this subject in ‘the new Congress.

I wish to elaborate on our earlier letter with regard to two
matters of particular interest to this Committee. First, in conducti:
its investigations, the Commission should seek data on imports of
ethyl or methyl alcohol classified for tariff purposes as motor
fuels or motor fuel blending stocks. Second, in its recommendations
to improve the tariff nomenclature for these products, the Commission
should evaluate and report on methods of distinguishing among these
products based on their distillation and other chemical characteristi:
such as boiling points and octane specifications.

‘Thank you for ensuring that the Commission's work encompasses
these matters. -

Sincerely,

BOB DOL
Chairma

BD:tkk
Enclosure
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" (B) Analyze the effects of such pricing
policies on certain industries or groups
of industries.

(C) Estimate the foreign production
cost suvings conferred by such pricing
policies

(D) Analyze the competitive
advantage of such production cost -
savings vis-a-vis Umted States
producers. - )

(E) Analyze the effect of such foreign
resource pricing policies on the resource
allocation within the foreign country.

Natural resources to be included in
the stucy are petroleum, natural gas, -
and metal ores.

Authority: This investigation ls belng
instituted under authority of section az(b) of
the Tariff Act of 1830 (18 U.S.C. 1332(b)).

Written Subnussmns In lievofa-
public hearing, interested parties are
invited to submit written statements : -
concerning the investigation.” = . _- -
Commercial or financial informatlon o
which a submitter desires the .
Commission to treat as conﬁdentml

must be submitted on separate ‘sheets of "

paper, each clearly marked -2 ~-->: 7

“Confidential Business Information” et '

the top. All submissions requesting '
confidential treatment must conform ~
with the requirements of section 201 6,of
the Commission's Rules of Practice and

Procedure (19 CFR 201.6 as amended by :

49 FR 32571 of August 15,1984). All - -
written submissions, except for ~ "*

confidential business information, will

be made available for inspection by .

interested persons. To be essured of . -~

consideration by the Commission, . : -

writlen slatement should be received by

the Commission at the earliest practical
date, but not later than February 19, ..
1985. All submissions should be
addressed to the Secretary atthe

Commission's Office in Washington, DC

By Order of the Commission
Kenncth R. Mason,
Secretary :

Issued December 19, 1884.. .
{FR Doc. 8433657 Filed 12-26-84; 8:45 em]
BILLING CODE 7020-02-M

. product nomenclature; and (3) the .
" effects that such changes would be 7.
_ likely to have on U.S. industries and "
" competitive conditions between U1.S. "

petroleum industries..

" Trade Commission Building. 701 E .

" Street, NW., Washington, DC 20436, All
. .persons shall have the right to appear by -
_counse! or in person, to présent .

[332-203)

fnvestigation and Hearing; Possible
Etfects of and Recommendations
Concerning tive Proposed Tarift
Reclassification of Catalytic Naphtha
and Other Motor Fuel Blending Stocks

AGENCY: International Trade
Commnission.

ACTION: Institulion of an investigation
under section 332(g) of the Tariff Act of
1930 (19 U.S.C. 1332(g)) and scheduling
of a public heanng

SUMMARY: At the request of the House
Committee on Ways and Means and the
Senate Committee on Finance, the
Commission has instituted investigation
No. 332-203 under 332(g) of the Tariff

. Act 0f 1930 (18 U.S.C. 1332(g)), for the

purpose of gathering and presenting

" information on the tariff classification
- and treatment of those products

potentially affected by a reclassification
of catalytic naphtha and other motor _ -
fue! blending stocks. The Commission ™
was also requested to hold a public
hearing in connection with the
investigation and to report to the ‘

. : Committees by April 15, 1985.
" EFFECTIVE DAYE: Deceniber 18, 1684,

FOR FURTHER INFORMATION CONTACT:

© Mr. Edmund Cappuccilli or Ms. Cynthia .
_ B.Foreso, Energy and Chemicals "+ -

Division, U.S. International Trade - -
Commission, Washington, DC 20436.

' telephone 202423-0490[202-523-1230 '

SUPPLEMENTARY INFORMATION: The '~
Committees specifically requested that‘-_
the Commission study address (1) the :

curzent tariff treatment of naphthas, &

- motor fuel, and motor fuel blend.;ngyw_f :
stocks; (2) the desirability of mo
.the current tariff classification treatment

consistent with sound principles of .-

and foreign firms in the affected.
segments of the petrochemical and

Public Hearing: A publlc hearlng'ln

" connection with the investigation will be

held in Washington, DC at 10:00 a.m. on -:
March 7, 1985, at the U.S. International

information, and to be heerd. Requests,
to appear at the public hearing should
be filed with the Secretary, United

States International Trade Commission,

701 E Street, NW., Washington, DC
20438, not later than February 21; 1985.
Written Submission: In lieu of or in
addition to eppearance. at the public
hearing. interested persons are invited
to submit written statements concerning
the investigation. Commercial or .
financial information which a party
desires the Commission to treat as
confidential must be submitted on
separate sheets of paper, each clearly
marked “Confidential Business
Information” at the 'top. All submissions

requesting confidential treatment must -

conform with the requirements of
section 201.8 of the Commission's Rules
of Practice and Procedure (19 CFR 201.6
as amended in 49 F.R. 32571 of August

15, 1984.). All written submissions,
except for confidential business
information, will be made available for
inspection by interested parties. To be
ensured of consideration by the
Commission, written statements should
be received by the close of business on
March 11, 1985. All submissions should

" be addressed to the Secretary at the

Commission's office in Washington, DC.

' B); order of the Commission.
Issued by: December 21, 1984

" Kenneth R. Mason,
- Secretary.

(FR Doc. 8433646 Filed 12-26-84; 8:45 am]
BILLING CODE mo-oz-u . ..

|msas*rA're conusnce L
_ COMMISSION B

"[Flnanee Dodtet _No'.'éds’rsi - S

. ‘Rall Carriers; Willamette Valley ~ -
Railroad Co. and Willamina & Grand
'Ronde Raliroad Co.; Acquisition and
: ,Operatton Exemptton L

“ AGENCY: Interstate Commerce -:J o
'Commlssion. :

ACTION: Notice of exempt:on

SUMMARY: The Interstate Commierce - *
Commission exempts from the .

s reqmrements of (a) 49 U.S.C. 10801 the

" acquisition and operation by Willdmette

. Valley Railroad Company of a 1.8-mile
line of railroad extending from milepost

0.0 at or near Independence, to milepost

21.8, in Polk County, OR, owned by the
-.Valley-& Siletz Railroad Company; (b)
- 49 U.S.C. 11301 the issuance by -
- Willamette Valley Railroad Company of

‘500 shares of $40 par value common
stock to Willamina & Grand Ronde
Railroad Company and (c) 48 U.S.C." -

11343 control of Willamette Valley

Railroad Company by the Willamina &
Grand Ronde Railroad Company, -
subject to standard employee protective

- conditions.

DATES: This exemptlon will be effectlve
on December 27, 1984. Petitions to
reopen must be filed by January 18, 1985.
ADDRESSES: Send pleadings referring to
Finance Docket No. 30575 to:

(1) Office of the Secretary, Case Control
Branch, Interstate Commerce
Commission, Washington, DC.
20423

(2) Petitioners’ representatwe FritzR.
Kahn, Suite 1000, 1660 L Street,
NW., Washington, DC 20036

FOR FURTHER INFORMATION CONTACT:

Louis E. Gitomer (202) 275-7245.

SUPPLEMENTARY INFORMATION: -

Additional information is conte¥ed in
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TENTATIVE CALENDAR OF PUBLIC HEARING

Those listed below appeared as witnesses at the United States
International Trade Commission's hearing:

Subject _ . Possible Effects of and Recommendationé
Concerning the Proposed Tariff
Reclassification of Catalytic
Naphtha and Otner Motor Fuel
_ Blending Stocks :
Inv. No.  : 332-203
~Date and time : March 7, 1985 - 10:00 a.m.

_ Sessions were held in the Hearing Room of the United States
Internationai Trade Commission, 701 E Street, N.W., in Washington.

Domestic:
Crown Central Petroleum Corporation, Baltimore, Maryland
Edwin P. Mampe, Jr;; Director, Government Affairs
The-Independent Refiners Coalition
- Saber Energy, Inc., Houston, Texas
M. P. Zanotti, President
American Independénf RefinerslAssociation,'Washington, D.C.
Tosco Cofpofation, Santaaagnica, California ‘ _
vChar1e§ P. Eddy, Director of Government Relations

Ashland Petroleum Company, Washington, D.C.

Lioyd E. Busch, Vice President

- more -
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Importers:

The Petrochemical Energy Growp, . = . . .

- Richard B1rdwe11 General Nanager. Lou1siana Division,
i Dow Chemical USN e R

5 ve oL 2
- 3
e

,
YT """

Independent Gaso]ine Marketers Council, Wash1ngton. D C.

oo
PRI

Jack A. Blum, General Counsel
Wickland 0i1 Company’ Sacramento, Cal1forn1a g

) qu w1ck1and Pres1dent .
M1lgr1m, ThomaJan, Jacobs & Lee--Counsel
Washington, D.C,
on behalf of

Oxbow Resources, Houston, Texas
R. Michael Johnson :,

Peter H. Rodgers--OF COUNSEL

Miilgrim, Thomajan, Jacobs & Lee--Counse]
Washington, D.C.
on behalf of

Professor Edward W. Erickson, North Carolina State University,
_Department of Economics and Business

Lynn Bonde--OF COUNSEL

Collier, Shannon, Rill &'Scott-fCounsel
Washington, D.C.
on behalf of .

The Society of(Independent Gasoline Marketers of Ameria

Robert L. Meuser--OF COUNSEL

- more -
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Arent, Fox, Kintner, Plotkln & Kahn--Counsel
Washington, D.C.
on behalf of

Petroleos Mexicano (" ?emex " )
ATfredo Gut1errez K1rchner, General Representatve

Arnold H. Weiss )
Joseph E Sand]er) -OF COUNSEL

Rogers & Wells-~Counsel ”
Washington, D.C.
on behalf of

Interbras, Rio de Jane1ro, RJ Braz11

Anthony F Essaye--OF COUNSEL
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APPENDIX C

ASTM D-439, SPECIFICATION FOR MOTOR GASOLINES
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AMERICAN NATIONAL) a ny '
fhlh CEREa amsi/asTh 0435 - 79

Standard Specifications for

AUTOMOTIVE GASOLINE'

Tnis siandard is issued under the fived designation D 439; the number immediately following the designation indicates the
\ear of original adoption or. in the case of revision. the year of last revision. A number in parentheses indicates the year of last

“eapproval.

~ori—Editorial changes were made in Table 3 and Annex A1.3.3 in July 1980.
Pt

1. Scope

1.1 These specifications are for guidance in
establishing the required properties of-auto-
motive gasolines for ground vehicles.

1.2 These specifications are not a complete
definition of gasoline. They describe various
characteristics of gasolines used in a wide range
of operating conditions. They do not necessar-
ly include all types of gasolines satisfactory for

automotive vehicles, ‘nor necessarily exclude:

gasolinies that may give unsatisfactory perform-
ance in cenain equipment or under certain
operating conditions.

Note |—The values stated in Ib. in. units shall be
regarded as the standard.

2, General

2.1 These specifications provide for an au-
tomatic variation by the seller to meet the
requirements of seasonal changes in tempera-
ture, depeading upon the season and the local-
ity in which the product is to be used. This is
done by providing five volatility classes and
differentiating the use of these classes according
to the months of the year and the geographical
location in the United States. The specifications
further categorize gasoline into six levels, three
antikhock index levels each for leaded and
unleaded gasolines.

22 These specifications represent a descrip-
tion of gasolines as of the date of publication.
They are under continuous review, which may
result in revisions based on changes in gasoline
or automotive requirements, or both. All users
of this standard, therefore, should refer to the
latest edition. :

Note 2—If there is any doubt as to the latest-

edition of Specifications D 439, the user should con-
tact ASTM Headquanters.

3. Detailed Requirements

3.1 The five volatility classes of gasoline
shall conform to the requirements prescribed in
Table 1. :

3.2 The seasonal and geographical distribu-
tion of the five classes shall conform to the
schedule in Table 2.

3.3 Antiknock index levels, defined as the
average of the Research octane number (RON)
and Motor octane number (MON), and their
application are set forth in Table 3.

4. Workmanship

4.1 The finished gasoline shall be visually
free of undissolved water, sediment, and sus-
pended matter and shall be clear and bright at
the ambient temperature or 70°F (21°C),
whichever is higher.

5. Basis for I;urchase

5.1 The purchasing agency shall:

5.1.1 State the antiknock index as agreed
upon with the seller (Table 3),

5.1.2 Indicate the season and locality in
which the fuel is to be used, and,

5.1.3 Indicate the lead level required (Table

1).
6. Test Methods

6.1 The requirements enumerated in these
specifications shall be determined in accord-
ance with the following ASTM methods:

6.1.1 Distillation—Method D 86, Distillation

! These specifications are under the jurisdiction of ASTM
Committee D-2 on Petroleum Products and Lubricants.

Current edition approved Aug. 31. 1979. Published Oc-
tober 1979. Originally published as D439~ 37T. Last pre-
vious edition D439-78.
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of Petroleum Products.’

6.1.2 Vapor-Liquid Ratio—Method D 2533, -

Test for Vapor-Liquid Ratio of Gasoline.”
6.1.3 Vapor Pressure—Method D 323, Test
for Vapor Pressure of Petroleum Products

(Reid Method).” or Method D 2551, Test for . -
-1, Precnsnon

Vapor Pressure of Petroleum Products (Mlcro-
method).” TR
6.1.4 Research. Method Octane Number—

Method D 2699, Test for Knock Characlensucs -
of Motor Fuels by the Research Method®, or.

Method D 2885, Research and Motor Method

Octane Ratings Using On-Line Analyzers.!
6.1.5 Motor Method Octane Number—

Method D 2700, Test for Knock Characteristics

of Motor and Aviation Type Fuels by the -

Motor Method®, or Method D 2885, Research
and Motor Method Octane Ratings Using On-
Line Analyzers

6.1.6 Corrosion—Method D130, Test for

Detection of Copper Corrosion from Pctroleum :
Products by the Copper Strip Tarnish Test?3

h at 122°F (50°C).

6.1.7 Existent Gum—Method D 381, Test ror '

_ Existent Gum.in Fuels by Jet Evaporation.?
6.1.8 Sulfur—Method D 1266, Test for Sul-

fur in Petroleum Products (Lamp Method),® or -

Method D 2622, Test for Sulfur in Petroleum
Products (X-Ray Spectrographic Method).
6.1.9 Lead—Method D 2547, Test for Lead
in Gasoline, Volumetric Chromate Method® or
Method D 2599, Test for Lead in Gasoline by
X-ray Spectrometry.’ For lead levels below 0.1
g/gal (0.03 g/litre) use Method D 3116, Test
for Trace Amounts of Lead in Gasoline,’
D 3229, Test for Low Levels of Lead.in Gaso-
line by X-ray. Spectrometry,® or Method

230
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D 439
D 3237, Tesi for'Lead in Gasolme by Atonuc oL

.Absorption’ Spectrometry

6.1.10 Oxidation Slab:hu-—Method D 525,
Test for Oxidation Slablhty of Gasolme lnduc-
tion Pcnod Method.

7.1 The following criteria should be used to
judge the acceptability of results (95 % confi-
dence):

7.1.1 Repeatability—Data to determine ac-

) ceplable limits for duplicate results obtained by

the same operator have not been developed.
7.1.2 Repraduc:b:lny——The results submitted

by each of. two laboratories should not be con..

sidered suspect unless their difference is greater
than the limits shown in the following table:

Average (R+M)/2 - . Limit Octane
" Octane Number " Number .
85 ) 0:7
t .87 . 0.7
89 ' T 0.6 .
91 ’ LT 06
93" . u : 06
95 0.6
97 0.7

7.2 The reproducibility limits in 7.1.2 were
calculated from research and motor octane
number results obtained by 15 10 25 member
laboratories of the National Exchange Group
(NEG) of Research and Development Division
I, ASTM Committee D-2, participating in co-
operative testing programs during the period
1966 through 1976.

: Ammal Book of ASTM Standards, Part 23.
Y Annual Book of ASTM Standards, Pari 24.
* Annual Book of ASTM Standards, Pant 47.

* Annual Book of ASTM Siandards, Part 25.
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filh o a30 3
TABLE U Detsiled Reguirements for Gasoline
Distillanon Temperatures, °F (“C). at Percent Evaporaied” - Dist. ‘Vapor/Liquid Ratio®
. Res-
Gl.'l‘:l‘m:-l\w‘:- S0 .. ' End Point. - idue. Test Tem: o
auji. 10 max - - 90 man - m ot g “perature.  V/L. max
min max - ar . max F¢°Cy - -
- A 15%(70) 170(17) 2500121y 3740190 437(225) 2 140(60) T 20
B 149(65) 17Ty 24S(118)  3740190)  43N228) ¢ 2 133s¢) 20
C 140¢60) 1077 7 23116) I6S(18%)" 437228y . 2 124(51) - " 20
D 131155y 17¢77) 53 J6StIRS) 431128 2 116(47) 20
E 122¢50) 17x77) 1230(110) 365(185) 437228 2 105(41) 2
Lead Content, g/gal
S (g/L). max . C L .
Gasoline Reid ,\ apor Copper Existent Sulfur, w1 %. max Oxidation  Anti-
T Pressure, Strip Cor- Gum, ___ o Y
Volatility, - sitkPa) - - rosion me/100 Stability,  knock
Class P max " . Lead Level . max g mlE- max Un. min Index
. . . : Leaded :
Unleaded®  CSMver ' leaded
A 9.0¢62) 0.05(0.0!3) 4.2(1.1) No. | 5 0.15 0.10 240 c
B 10.0(69) 0.05(0.013) 42(1.1) No. 1 5 .0.15 0.10 240 . €
C 11.5C9) 0.05(0.013) 42(1.) No. | s 0.15 0.10 . 240 ¢
D 13.5(93) 0.05(0.013) 4211 No. | 5 0.15 0.10 240 ¢
'E 15.0(103) 0.05(0.013) 42(1.1) - No.l 5 0.15 0.10 240 " €

4 At 760 mm Hg pressure (101.3 kPa). :

2 The intentional addition of lead compounds is not pérmitted. Current EPA’ promulgauons call for 0.05 g of lead per
gallon (0.013 g/L) maumum and 0.005 g of phosphorus pet gallon (0.0013 g/l.) maximum. effective July 1, 1974.

€See Table .

T
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TABLE 2 Schedule of S 1and G phical Volatility Classes

g
This s;hcdu; subjedt 1o ageement bepween purchaser dind seller. re presents the time und pl.acc of use of the gasoline.
Shipments intezded for Tutuee use may anticipate this schedule.

Where alternatise classes are permitted. the option shall be enercised by the §cllcr.

State dan | Feb | March] Aprit ] May § June | Juy | Avg.| Sept.| Oct. | Nov.| Dec, -

Alabama ) D :DCHIC i,c/BiB B B, | BICI| C c/p| o
Alasha Y E L E E E/D D D D b D/E| E E E
Arizona “DC: C P C/B | B B/AT A A A A A/B | B/C| C/D
Arkansas D D p/;cic C/b| B, B B B/Cl C. [ ¢C/D| D
4 California: : : : . ’ : ]

North Coast ‘DD D p/)CiC ' C C C C Cc. |¢cmo] b

South Coust «D | D vclc. jc ¢l | B 8 B/IC| C c/D

Southeast {DiICL C [ C/B LB B/A ICA A A A A/B |.B/C| C/D-

Interior ‘D D D/C|C ¢/Bi B B |'B B B/C| C/D| D
Culuvrado. ‘D |- D. D;C pPC/B ;8B B/IA| AY A A/B|! B/C | C/D| D
Conncctict”  E £ E/D]D p:cic {Cc. |-C C C/b| D/E| E
Delaware 4E [ ED|D . |DICiC d1cC |:C C C c/D| D D/E
District ofColumb.A FE ) ED D |IDIC]C C B/C{.B/C| C Cc/D|'D D/E
Florida : ' pic| ¢ C 4yC.. C i C C C C C C C/D
Georgia . D 5.D -D/ICt C C/B; B B B B/C| C c/D| D
Hawaii i C C C C C .G C C C C C C
Idaho N E/D! D D/C|C/BiB |.B 8 | B 8/C | C/D| D/E
Lilinois: H a : i

N 40° Latitude | E E E/D I D/C|C C C C c ¢/bl D | DE

S 40° Latitude {E L E/D}; D DClic/B| B B B i-B/C|C C/D{ D/E
Indiuna ‘E | E E/D | D/C| C C C C C c/O} D | D/E
lowa _ E G E ED{D/IC|C .fc/BiB |'B B/C|{C/D|D | D/E
Kansas E/D: D p/clC C/8. B ‘B | B B  B/C | C/D| D -
Kentucky E E/Dy D/)C G C C. c/8| B B B/C| C C/D] D/E
Louisiana b D D/iC | C C/B| B 8 ] BC|[C 1 ¢/ D
Maine CE L EY | E/D YD D€} C C c -+ C C/D] D/E| E
Mantand ‘E | E/D|.D D/iC | C C B/C! B/C| C c/D| D D/E
Massachusetts "E E "E/D D D/C| C C C C C/D| D/E| E
Michigan {E i E E | D picic |c c |c C/D| D/E| E
Minncsota "E . E- E/D | D/CT C C c .| C C C/D, D/IE| E
Mississippi iD i D D/C | C c/8 .8 B 8 B/C| C' |¢/D|{ D
Missouti ‘E i E/DE DICEC c/B{B ‘B B B/C| C C/D| D/E
Montans E S ED|I'D ‘IDCIC |C/B|'B. B B/CI C C/D| D/E
Nebraska ‘e | e/plpicic fc/B|{B | B B 8 [ B/C|C/D} DIE
Nevada: v : . -

N 3%° Latitude E/D: D D/C{C- | C/B|B/A]| A A A/B| B/C | C/D}| D/E .

S 35° Latitude D !bic|cm|e |wala |.a | A [ Ao |am]|ec|co
New Hampshire E {E | EDYD. {D/ICIC "} C | C. C | C/D} D/E} E |
New Jersey tTE . E .| E/D]DIC|C C- [(of C C C/D{ D/IE| E
New Mexico: H S

N 34° Latitude D i D/l C c/B|8/al A A A/B| B g/C|c/p} D

S 34° Latitude D/Ci € |'¢c/BiB B/A| A A A A/B] B/C | C c/D
New York E | E E/D|D/IC|C C C C C C/D| D/E| E
North Carolina E/D} D D/C | C c/B | B .B B . B/IC.| C C/D) DJ/E
Nonh Dakota E l E E/D | D/C| C c/B| B B B/C} C/D}{ D/JE| E
Ohio E | E eplo/Cc)lc | C c c. |c . j¢cmojo D/E
Oklahoma D D D/C | C c/BiB .l B B B 8/C| ¢c/p| D
Oregon: . ' -

E 122° Longitude E _E/D/ D D/C|{C/B| B B B B B/C | C/D| D/E
W 122¢ Longitude E | E E/D| D p/C|C C C c c/p| D/E} E
Pennsylvania E | E E/D|D/IC|C C (o C C c/D] D D/E

Rhode Island E | E E/D D p/C| ¢ o C o C/D| D/E} E
South Carolina. D 1D p/ClC c/B{B |'B B8 B/C| C Cc/D{ D
South Dakota E E/D: D D/IC | C C/B{ B B B B/C | C/D| D/E
Tennessee E/D ! D p/IC|C C c/Bl| 8 B B/C| C Cc/D| DJ/E

232
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TABLE 2 Contluded

State Jan. | Feb. |March | April | May- | June | Iul) Aug. | Sept. | Oct. ; Nov. | Dec.

Tenas: ; . ) . .

E 99° Longitude pcle lc C/B | B B B B B | B/CIC |C/D.

W 99° Longitude piclc. bem 8. IBala {a |a - |am|sclc 'cm
Uuah . E !E/DiD/C.iC/B | B/A A A ha A/B'l B/C | C/D | D/E
Vermont E (E.|lED!D p/C-jC -l C- l C C-|c/DID/EGE
Virginia iE VE/D}D/C|C C C B/C | B/C C c C/D | D/E
Washingion: ; 3 | . -t .

E 122° Longitude |E E |ED D/ C C/Bi B B B/C | C/D | D/E | E-
W 122° Longitude VE :E L E/D|D D/C i C C c 5cC C/D |'D/E | E
West Virginia E {E/D!'D D/C | C C c C C.i1C- ;¢c/D!D/E

Wisconsin E E “ED D |D/CjC Cc C ¢ {C¢/D!D/EE
Wyoming E E/D{D/C{C | C/B|B/A|A A/B | B | B/C|C/D|D/E

4 Details of State Climatological Division by colnty as indicated:

California. North Coast— Alameda. Contra Costa. Del Norte, Humbolt, Lake. Marin, Mcndocmo Monterc\ Napa. San
Benito, San Francisco, San Mateo, Santa Clara, Santa Cruz, Solano. Sonoma. Tnnnv .

California. Intenor-— Lassen, Modoc, Plumas, Sierta, Siskiyou, Alpine, Amador, Buue Calav:ras Colusa El \Dorado.
Fresno, Glenn, Kern (except that portion l)mg cast of the Los Angeles County Aqucducl). Kings. Madera. Mariposa.
Merced, Placer. Sacramento: San Joaquin, Shasta, Stanislaus. Sutter. Tehama, Tulare. Tuolumne. Yolo. Yuba. Nevada

California, South Coast —Orange. San Dicgo. San Luis Obispo. Santa Barbara. Ventura. Los Angelcs (except that portion
north of the San Gabriel Mountain range and east of the Los Angeles Coum\ Aqueduct) ;

California. Southeast— Imperial. Riverside. San Bernardino. Los Angeles (that portion north of the San Gabrie! Mountain
range and cast of the Los Angeles County Aqueduct) Mono. Inyo. Kern (that portion I\mg east 'of the Los Angeles
County Aqueduct) . o

. : - N ¢
;-

TABLE 3 - Gasaline Antiknock Indexes and Their Application

Leaded Gasoline (for Vehicles Which can or Must use Leaded Gasoline)

Antiknock Index : R : S Y

(RON + MON)/2. ’ . t ; ) Application . )
min* o . : . . SR
87 Mcets antiknock rcqunremcnls of most 1971 and later model vehicles that can use leaded gasoline

and pre- 1971 vehicles with low antiknock requlremems .

89 Meets antiknock rcqum.-mcnls of most 1970 and prior rnodel \ehlcles that were dcmgned 10 Operate
on leaded gasoline, and 1971 and later model \ehncles that can use leaded gatolmc and have high
antiknock requirements.” -’ )

93 For vehicles with very high ahliknc’ick requiremems that can use :lc‘a'ded gasoline

Unleaded Gasoline (for Veh:cles thch can or Must use Unleaded Gasohne)
Antiknock Index (RON ’

+ MON)/Z mm . . Appllcauon P 7
85 For vehicles with low 'iniiknock requii‘emems :
87% Meets antiknock requxremenls of mosl l97l and later modcl vehicles. )
90 . For most 1971 and later model vchlclcs wuh hxgh anuknock requxremcms

4 Reductions for altitude are allowed in accordance with Fig. | of Specification D 439 ' -

# Jn addition. motor octane number must not be less than 820.- , . i
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]
100

FIG. | ‘Antiknock Index Reductions for Altitude.
-Antiknock Index Reductions by Altitude Area

Area
1 0.7
1] N 1.5
n 2.2
v 30
v 4.5

Less than §9°

&9 or Greater

05
B [
1.5
20
30

“ Reductions also apply to Motor octane number require-
ment for gasolines with an antiknock index of 57 10 §8.9.

Curremi EPA p le

tons for |

ded gasoline also reg-

ulate the Research oclane alitude adjustment. See Annex

A1.1.S for details.

ANNEX

Al SIGNIFICANCE OF ASTM SPECIFICATIONS FOR MOTOR GASOLINE

ALl General .

. ALLI Specifications covering antiknock per-
formance and volatility define the general character

of a fuel. The other requirements limit. minor com-

ponents of undesirable nature to concentrations so

low they will not have an adverse effect on engine

performance. -

Al.1.2 Motor gasoline is a complex mixture com-
posed almost entirely of relatively volatile hydrocar-

- bons which vary widely in their physical and chemi-

cal properties. Likewise the consuming units in which
motor gasoline is used impose a wide variety of
mechanical. physical. and chemical environments.
Finally, the operating conditions under which the -
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consuming units utilize motor gasoline cover an ex-
wremely wide range. Thus the properties of motor
asoline must be properly balanced to give satisfac-
tory engine performance over an extremely wide
range. In many respecis the prevailing quality stand-
ards for motor gasoline represent compromises so
that all the numerous performance requirements may
be satisfied adequately. The ASTM specifications are’
quality limits cstablished on the basis of the broad
experience and close cooperation of producers of
motor gasoline. manufacturers of automotive equip-
ment. and users of both commodities. However, as
stated in Section |, the values given are not intended
as a definition of gasoline. nor do they include all
types of gasohne or motor fuel satisfactory for motor
vehicles. . .

Al.2 Antiknock Performance

Al.2.1 The fue)-air ‘mixture in the cylinder of a
spark-ignitivn engine will, under certain conditions,
burn spontaneously in localizeéd areas instead of pro-
gressing from the spark. This may cause an audible
“ping” or knock. Antiknock index is a measure of a
gasoline’s resistance to knock. Antiknock index re-
quirement depends on engine design and operaling
and atmospheric conditions. Gasoline with an anti-

knock index higher than actually required for knock- .

free operation does not improve performance. The
actual loss of power and damage to an automotive
engine due to knocking is generally not significant
until the knock intensity becomes very severe. How-
ever, heavy and prolonged knocking mav have an
adverse effzct in terms of power loss and possible
damage to the engine.

A1L.3 Octance Number

A1.3.1 There are two recognized laboratory en-
gine test methods for evaluating the antiknock per-
formance of motor (uels. namely, the Research
Method and the Motor Method. The results of these
tests of a fuel may generally be translated into ap-
proximate field performance, provided information
is available on the equipment in which the fuel is to
be used and the conditions of operation. However,
there are exceptions. so that hard and fast rules
cannot be defined. and the user must be guided by
direct experience as to which method or combination
of methods apply to his particular set of conditions.
The following paragraphs define the two methods
more specifically and describe their significance as
applied to various kinds of equipment and operating
conditions.

A1.32 The Rescarch octane number is deter-
mined by a method that measures antiknock per-
formance under mild operating conditions, that is,
under conditions of relatively low inlet mixture tem-
perature and relatively low engine speeds. It is indic-
ative of fuel antiknock performance in full-scale en-
gines operating at wide open throttle and low-to-
medium engine speeds. In practice, these conditions
would exist for most passenger cars and light-duty
commercial vehicles during periods of full-throttle
operation for all but the most severe conditions that
might be encountered. such as accelerating to pass
another vehicle at high car speed.

A1.3.3 The Motor octane number is determined
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by a method that measures antiknock performance
under more severe operating conditions than are .
employed in the Research method. that.is, under
conditions of relatively high inlet mixture tempera-
ture and at relatively high engine speeds. It is indic-
ative of fuel antiknock performance in full-scale en-
gines operating at wide open throttle and high engine
speeds. In practice these conditions would exist for
many passenger cars and light-duty commercial ve-
hicles during periods of power accelerations at higher
road speeds, such as in passing vehicles, or on hills.
It would apply to many commercial heavy-duty ve-
hicles during any period of high-power output.”

Al1.3.4 The antiknock performance of> a fuel in
some individual vehicles may correlate. best with
research octane number, while in others it may cot-
relate best with motor octane number. However ex-
tensive correlation studies of laboratory ratings of
gasolines with their road ratings indicate that, on
balance: gasoline antiknock performance.is best re-
lated to the average of the research and motor octane
numbers, (RON + MON)/2. This formula is under
continuing review and may have to be adjusted in
the future if significant engine or fuel changes occur.

_A1.3.5 Octane requirements of vehicles decrease
as altitude increases. because of the reduction in
mixture density caused by reduced atmospheric pres-
sure. However, altitude does not affect octane re-
quirements of all cars uniformly. In’ general. the
decrease in octane requirement is larger for Jower
octane requirement vehicles.

A1.3.5.1 Cooperative and other tests have shown
that the decrease in ociane requirements with altitude
is larger for 1971 and later model cars designed 10
use a gasoline with an Antiknock Index of 87 than -
for pre-1971 cars. The pre-1971 cars have higher
compression ratios and-generally use gasolines with
an Antiknock Index of 89 and higher. Therefore,
gasolines with Antiknock Indexes below 89 are ad-
justed by a different reduction factor than those with
an Antiknock Index of 89 or greater.

A.1.3.5.2 Boundaries of the areas defined in Fig.
1.and the Antiknock Index- reduclions were estab-
lished to protect cars driven from a higher to lower
altitude (and hence higher octane requirement area)’
while using gasoline purchased in the higher altitude
area. .

A1.3.5.3 In addition to the adjustments shown on
Fig. 1, current EPA promulgations for unleaded gas-
oline limit the Research octane number (RON) alti-
tude adjustment. One grade of unleaded must have
a minimum RON of 91 at altitudes below 2000 f1, a
minimum RON of 90 at altitudes between 2000 and
3000 fi, a minimum RON of 89 at altitudes between
3000 and 4000 ft and a minimum RON of 88 at
altitudes over 4000 fi. :

Al.4 Antiknock Additives

Al4.1 In addition to selecting the appropriale
Antiknock Index to meet vehicle antiknock needs, a
choice must be made between leaded and unleaded
gasoline. Vehicles which must use unleaded gasoline
are required by EPA regulation 1o be identified by
permanent labels on the instrument panel and adja-
cent to the gasoline tank filler inlet reading “Un-
leaded Gasoline Only.” Most 1975 and later model

235



b

passenger cars and light trucks are in this category.
Most 1971-74 cars can use leaded or unleaded gaso-
line. Pre-1971 cars were designed for leaded fuel:
however. unleaded gasoline of suitable Antiknock
Index may generally be used in these cars, except
that leaded gasoline may be required in some vehi-
cles. panticularly trucks. in extreme heavy duty ser-
- vice. Special instructions on fuel selection.are nor-
mally provided in publications of vehicle manufac-
turers (for example. owner’s manuals, service bullé-
tins. etc.). Compounds other than lead alkyls may be
used 1o increase the antiknock index of gasolines, but
limits on maximum concentrations may exist due to
cither performance or legal requirement.’

. ALS Volatility

ALS.1 In spark-ignition internal combustion en-
gines. the gasoline is metered in liquid form through
the carburetor where it is mixed with air and vapor-
ized before entering the cylinders of the engine.
Obviously. the \olaulu) thé tendency to e\apora(e
or change from a liquid to a-gasecous state, is an
extremely important characteristic of motor fuel.

A1.5.7 Gasolines may boil in fuel pumps. lines, or
in carburetors at high operating temperatures and. if
too much vapor is formed. cause a decrease in the
fuel flow to the engine. resulting in some manifesta-
tion of vapor lock: loss of power. rough engine op-
cration. or complete engine stoppage. Conversely,
gasolines that do not vaporize readily enough may
cause hard starting of cold engines and poor warm-
up and acceleration. as well- as unequal distribution
of fuel to the individual cylinders. These conditions
can be minimized by proper selection of volatility
requirements. butl cannot always be avoided. For
example. during spring and fall a gasoline of volatility
suitable for satisfactory starting at the low tempera-
tures frequently encountered'may be susceptible to
vapor lock in some consuming units under some
operating conditions during occasional hot periods.

ALS53 Inthe ASTM specifications, volatility lim-
its are established “in .terms of vapor-liquid ratio,

vapor pressure, and distillation test results. Provision-

is made for five volatility classes of gasoline based on
performance requirements under different weather
conditions. These classes differ with respect to the
vaporization tendencies of -the lighter fractions. The
schedule for seasonal and geographical distribution
indicates the appropriate volatility class or classes for
cach month in all areas of the United States, based
on ahitdes and on the probable air temperatures to
be expected. 3

A1.53 For sea level areas outside of the United-

States. the following air temperatures are for guid-
ance in selecting the appropriate volatility class:

10th Percentile

gy Minimum 90“' Percemi!c
Volatility Daily Tempera- Maximum Daily
Class Temperatures.
tures. °F (°C)
oF.(oC) ]
A >60 (16) =110(43)
B >50 (10) <110(43)
c >40 ( 4) <97 (36)
D >20(-7) <85 (29)
E =20(-7)

<692 . -
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For areas above sea level. the 90 percentile max:mum
daily temperature shouid be increased by 2.4°F /100g
fi (4.4°C per thousand meters) of altitude before
comparing it to the suggested sea level temperature,
This correction compensates for changes in fuel vol.
atility caused by changes in barometric pressure due
to altitude. .

Al6 Vapor -Liquid Ratio
A1.6.1 Vapor-liquid ( ¥'/L) ratio is the ratio of the

‘volume of vapor formed at atmospheric pressure to

the volume of gasoline sampled in Method D 2533,
The V/L ratio increases with temperature for any
given gasoline.

Al1.6.2 Vapor lock may occur when parts of the
fuel system in an automobile are hot and gasoline is
boiling in" them, forming vapor which dilutes and
obstructs the flow of liquid fuel. The temperature 1o
which gasoline is subjected and the V/L ratio tha
can be tolerated without vapor lock vary both from
car to car and with the operating conditions. The
tendency of pasoline to cause vapor lock in typical
passenger cars. as evidenced by loss of power during
full-throttle accelerations at a uniform air tempera-
ture, is indicated by the gasoline temperature at V/L
ratios of approximately 20. The temperature at which
the maximum V/L ratio is specified for each ASTM
volatility class is based on the air temperatures and
the akiitude associated with the use of the class. .

Al.7 Vapor:Liquid Ratio (Estimated)

Al.7.1 Three procedures for estimating tempera-
ture-¥/L values using Reid vapor pressure (Method
D323) and distillation (Method D 86) results -are

given in Appendix XI.

: Al 8 Distillation

Al1.8.1 The ASTM dxsullauon test provides a
measure, in terms of volatility, of the relative propor-
tions of all the hydrocarbon components of a gaso-
line. The ASTM specification designates the maxi-
mum temperatures at which 10 %. 50 %, and 90 % of
the fuel shall be evaporated under closely defined
conditions of the prescribed test method and the
maximum end point. These distillation characteris- -
tics, along with vapor pressure and V/L ratio char-
acteristics, define and control: starting, warm-up, ac-
celeration. vapor lock, crankcase dilution, and, in
part. fuel cconomy and carburetor icing.

A1.8.2 The 10% evaporated temperature should
be low enough to ensure ready starting under normal
temperature conditions. Generally it should be lower
in the winter than in the summer, but it is obvious
that gasoline used in vehicles such as buses. which
are kept in warm garages in the winter, and are never
allowed to cool while in service, do not require
gasoline with so low a 10 % evaporated temperature
as do the majority of privately owned passenger cars.

Al.8.3 Gasolines having the same 10 and 90%
cvaporated temperatures may vary considerably in
warm-up and acceleration quality because of differ-
ences in the boiling temperatures of the intermediate
components or fractions. Good warm-up and accel-

eration properties can be assured by specifying, in
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addition. 2 suitable maximum hmit for the U
evaporated temperature. The 90 evaporaled and

end point temperatures should be low enough to,

pru.ludc: excesmive ditution of the \.I'dnkk.l\d tubricat-
Ing it

ALY Corrosion

A1.9.1 The requirement that gasoline Tpust pass.

the ASTM copper stnp corrosion test (3 hat 122°F
(30°Cn provides assurance that the product will not
corrode the metal parts of fuel systems.

ALI0 Existent Gum

. AL1I01 Gum.is the sticky or hard nonvolatile
residue left vn evaporation of gasoline. The ASTM
test for existent gum measures the amount of this
material in the gasoline at the time of the determi-
nation. When present in excess. gum may cause
manifold deposits und sucking of intake valves.
AL10.2 Mary motor gasolines are. deliberately
blended” with ronvolaule oils or additives, which
remain as evaporation residues in the initial evapo-

84

D 439

ration step in the ASTM test for existent gum. This
latter method. however. now includes a heplane
washing step which removes the heptane-soluble ma-’
terial in order to determine the existent gum.

ALl Sulfur

AlL.11.1 The limitation on sulfur content provides
protection against engine wear. depletion of lubricat-
ing oil additives. and corrosion of exhaust system
parts.

A1.12 Oxidation Stability

A1.12.] Induction period is used as a measure of
the oxidation stability of gasoline. that is. resistance
to gum formation in storage. Experience indicates
that gasolines with an induction period equal to or
greater than the ASTM specification. requirement
generally have acceptable short-term storage stabil-
ity. It should be recognized. however. that induction
period correlation with the formation of gum in
storage may vary markedly under different storage
conditions and with different gasolines.

APPENDIXES

’ . X1 ESTIMATING TEMPERATURE-V/L VALUES

X1.1 Scope

X1i.1.1 Thres lcchniqucs are presented here for
estimating temperature-}/L data on gasolines from

Reid vapor pressure and distillation test results.”.

Thev are provided for use as a guide line when V/L
data measured by Method D 2533 are not available.
One method is desngned for computer processing. one
is a simpler linear technique. while the other is a
nomogram form of this linear equation.

X1.1.2 These techniques are not optional proce-
dures for measuring V/L. They are supplementary
tools for estimating iemperature-¥/L relationships
with reasonable accuracy \ahen used \nth due regard
for their limitations.

X1.1.3 Method D2533 s the referee V/L proce-
dure and shall be used when calculated values are
questionable.

X1.1.4 These techniques are not mlendcd for, nor
are they necessarily applicable to, fuels of extreme
distillation or chemical characteristics such as would
be outside the range of normal commercial motor
gasolines. Thus, they are not applicable in all in-
stances to gasoline blending stocks or specially
blended fucls.

X1.2 Computer Mcthod

X1.2.1 Summary—The values of four intermedi-
ate functions. 4, B, C, and D. arc derived from the
gasoline vapor pressure and distillation temperatures
at 10, 20, and 50% evaporated. Values for 4, B, C,
and D may be obtained either from equations or
from a set of charts. Estimated temperatures at V/L
ratios 4, 10. 20. 30, and 45 are then calculated from
A, B. C. and D. Estimated temperatures at interme-
diate ¥’/L ratios may be obiained by interpolation.

X1.2.2 Procedure: '
X1.2.2.1 Establish input data from Reid vapor’

pressure (Method D 323) and distillation (Method
* D 86) test results as follows: =

£ = distillation . temperature,
rated,
£ = distillation temperature.
rated,
= distillation temperature.-
rated.
=G-E ’
= Reid vapor pressure, psi. ’
=F-E and
= H/Q. except that if }H/Q is greater than 6.7.
make R =6.7.
X1.2.2.2 If A, B, C, and D, are 10 be calculated,
use the following equations: ’

A =217.147 — 169527P + 0.822909P*
— 0.0166849P° + 54.0436/P

B = -9.66363 + 0.910540Q — 0.0223260Q°
: + 0.000178314Q" + 0.823553/Q
S = ~0.00525449 — 0.0532486/(P ~ 1.4)
—0.0170900/(P — 1.4y°
+0.0009677 R — 0.0000195828R?

°F. at 10% evapo-

°F. at 20 % -evapo-

Q

°F, at 50 % e\'apo;

20 "o

© A correlation of temperature- ¥/ L ratio data with vapor
pressure and distillation data was developed in 1943 and
restudied in 1963 by panels of the Coordinating Research
Council. Inc. See “Correlation of Gasoline Vapor Forming
Characteristics with Inspection Test Data.” CRC Report No.
159, Jan. 28, 1943 (or SAE Transaction, Vol 52. August 1944,
pp- 364-367) and “Study of CRC Calculated Temperature-
V/L Technique.” CRC Report No. 370. February 1963. The
CRC correlation was modified by a task group of Technical
Division A of Committee D-2 to adapt it for computer
processing. as well as the linear equation and the nomogram.
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-0.0704753R/ P*
+0.549224R/P* — 0.00961619R*/ P
+0.000910603R*/ P + 0.00203879R*/P*

C=4.245P+ 1.0/S

D =1 12460 - 1.24135R + 0.238875R*
-~ 0.0126750R" + 10.5273/R

X1.223 I 4. B, C, and D, are to be obrained
from chans. read them from Figs. X1. I X1.2, X1.3,
and X1.4. respectively.

X1.2.2.4 Calculate the estimated lcmpcralurc -at,

V/L ratios 4. 10..20. 30. and 45 from the follomng
equauons

Td=A+B
T45 = F+ 0.125H + C
TI0= T4 + 0.146341 (T45 - T4y + D
T20 = T4 + 0.390244 (745 — T4) + 1.46519D
T30=T4+ 0.634146_(_145. -T9)+D

where:
74. T10. T20, 730 and 745 are estimated tempera-
tures at /L ratios 4. 10. 20, 30, and 45.

X1.2.2.5 If the temperature at an intermediate ¥/

L ratio is to be estimated. either plot the values:
calculated in X1.3.4 and read the desired value from
a smooth curve through the points. or use the La-
grange interpolation formula as follows:

(X=10 ~30 - X~

”"14(4—10 f-;: :-::)
-4 - -

* 10 (S o5 o)
X-4_ X- -

+T3°(3o—4x30-l|z_"3l;-:§)

' X=4_ X=10_  X-30Y

o (T S B %)

where:
X = the desired V/L ratio between 4 and 45, and
TX = the estimated temperature at ¥/L ratio X.

X13 Lin?ar Equation Method

X1.3.1 Summary—As given. these two equations
provide only the temperatures (°C or °F) at which a
V7L value of 20 exists. They make use of two points
from the distillation curve, Ty and Tu (°C or °F),
and the Reid vapor pressure (kPa or psi) of the
gasoline with constant weighting factors being ap-
plied to each. Experience -has shown that data ob-
tained with these simple linear equations generally
are in close agreement with those obtained by the
compulterized version given above. The limitations
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pointed out in X1.1.1 through Xl 1.4 must be kcplm
mind ‘when use is made of this procedure.

X1.3.2 Procedure—Obiain 10 % evaporated ang
50 %- evaporated points from the distillation curve -
(Method D 86) along ‘with the Reid vapor preésure
value (Method D 323): apply these dnrcctly in nhe

‘equation.

Tujem = 5247 =033 (RVP) ,
+0.20 T + 0.17 T3y

where:
Tyviie = lemperature, °C at V/L of 20:1,

RVP = Reid vapor pressure, kPa, .

Tw = distillation temperature, °C, at 10%
evaporated. and

T =distllation temperature, °C, at 50%
evaporated.

or in the U.S. customary unit equation:

+020 7T +017 Ty

where:
Tvyex = temperature, °F. at V/L of 20:1,
RVP = Reid vapor pressure, psi

Tho =d|sullauon temperature, °F, at 10%
- evaporated. and
T = distillation temperature. °F, at 50%
evaporated.’

X1.4 Nomogram Method

X1.4.1 Summary—Two nomograms have been
developed and are included herein (Figs. X1. 5 and’
X1.6) to provide the same function as the linear
equations procedire outlined above. Figure X1.51s
in_SI units and Fig. X1.6 is in U.S. customary units. %
The nomograms are based on the two equations and
the same limitations apply to their use in esumaung
V/L (20) temperatures.

X1.4.2 Procedure—Obtain IOW cvaporated and
50 % evaporated points from the distillation curve

1, (Method D 86) along with' thie Reid vapor pressure -

(Method D 323). Select the SI unit (Fig. X1.5)or US."
customary unit (Fig. X1.6) nomogram based on the
units of Ty, Ta, and RVP. Using a stralghlcdge :
locate the intercept on the line between the “7o and
Two" scales afier selecting the applicable-Tho and T
values. From this intercept and the proper point on
the “RVP" scale, a second intercept can be obtained
on the “Tv an” scale to provnde &he desxred value
directly. . R

XLS Precision.

X1.5.1 The precision of agreement between tem-
perature-¥/L data estimated by any onc of these ,”
three techniques and dafa obtained by Melhod
D 2533 has not been estabhshcd -
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validity of any such patent rights. and the risk of infringemeni of such rights, is entirely their own responsibilit.

This siandard is subject to revision a1 any time-by the responsible technical commitiee and must be reviewed every Jive
years and if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or
for additional standards and should be addressed 10 ASTM Headguarters. Your comments will receive careful consideration
ata ing of the responsible technical commitiee, which you may atend. If you feel that your comments have not received
a fair hearing you should make your views known to the ASTM Committee on Siandards. 1916 Race St., Philadelphia, Pa.
19103, which will schedule a further hearing regarding your comments. Failing satisfoction there, you may appeal 1o the
ASTM Board of Directors. .
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TARIFF SCHEDULES OF THE UNITED STATES ANNOTATED (1985)

Page 4-24 SCHEDULE 4. - CHEMICALS AND RELATED PRODUCTS
4 1 B Part 1. - Benzenoid Chemicals and Products
406.84 - 407.16
G Stat.| Units Rates of Duty
s Item |Suf- 1Articles of
P fix Quantity 1 LDDC 2
All other products, by whatever name known, not
provided for in subpart A or C of this part,
including scyclic organic chemical products,
wvhich are obtained, derived, or manufactured in
wvhole or in part from any of the cyclic products
having a benzenoid, quinoid, or modified benzeénoid
structure provided for in the foregoing. provisions
of this subpart or in subpart A of this part (con.):
406.84 | 00 Fumaric 8Cid....ccensscascncssccanvscssccssnencaess fLbeuuees | 24.1% ad val. 20% ad val. 7¢ per 1b. +
. 87% ad val.
A ] 406.86 | 00 Hexamethylene adipamide......ccvceavectoecsecsoress fbeavess | 8.9%7 ad val, 7.1% ad val. 7¢ per 1b. +
: ) 46% ad val.
406.92 | 00 Hexamethylenediamine....coevseooecncscencvesccvesscs flbecaoses 20.8% ad val. 20X ad val. 7¢ per 1b. +
: : 66.5% ad val,
Afs06.96 ] 00 Maleic anhydride...uc.oveeevcsccssccsccscascroasssse fLboseces 1.1¢ per 1b. + | l¢ per 1b. + 7¢ per 1b, +
15,62 ad val. 15.6% ad val. 507 ad val.
A ] 407,00 ] 0O Methyleyclohexanone..ceeeesescessesssoscssenensescs flbicaoss 7% ad val. 5.92 ad val. 7¢ per 1b, +
. 40% ad val.
Other:
407.05 { 00 Products provided for in the Chemical
Appendix to the Tariff Schedules.............. JLb...... 1.7¢ per 1b. + 7¢ per 1b, +
16.82 ad 53.5% ad val.
val. 1/
4n7.07 | 00 OtheTessososocossassasosssscssoocssanconavanes [LDovaas 13.5% ad val. 7¢ per 1b. +
53.52 ad val.
Mixtures in whole or in part of any of the products
provided for in this subpart:
A]407.09 } o0 Solvents which contain over 25 percent by
weight of any of the products provideq¢_
for in this subpart....ceecesssieccssccceiiocsconsess JLboseees | 9.5% ad val., 7.4% ad val., 7¢ per lb. +
- : - ' but not less but not less 43,52 ad val.,
than the high=| than the high-] but not less
. ) est rate est rate than the high-
e ! ‘'l applicabdble to applicable to est rate
any component any component applicable to
material material any component
) material
Other:
407.14 | 00 Mixtures of 1,3,6-Naphthalenetrisulfonic
acid and 1,3,7-Naphthalenetrisulfonic
8Cid.ceienesosttsvosncascsacesreacscsssoccsvarace [Lbacooss 1.7¢ per 1b. + 7¢ per 1b, +
12,52 ad val. 40X ad val.
A% 407.16 Other.sesrrusvossacsccnssaceoscoscncsssoncssse Jovaaeose | 1.7¢ per 1b. 7¢ per 1b.
+ 13.6X ad + 43.5% ad
val., but not val., but not
less than the legs than the
highest rate highest rate
3 applicable to applicable to
any component any component
material. 2/3/ material.
05 Mixtures of 2,4°and 2,6-
toluenedilsocyanate...cveeeessancceasssss [Lb.
10 Other...cccevedereesnncnessncsssosnvessess JLb,
1/ Duty on 1,3-Bis[eminomethyl]cyclohexane
temporarily suepended. See item 907.04 in part 1B,
Appendix to the Tariff Schedules.
2/ Duty on mixtures containing not less t