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General information about Energy Information Administration data on energy consumption can be obtained
from Lynda T. Carlson, Director of the Energy End Use Division (202-586-1112).
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(202-586-8952), and Mark Schipper (202-586-1136) are the contacts for estimation, analysis, and table
preparation. Hattie Ramseur (202-586-1124) is the contact for related energy consumption publications.
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Executive Summary

Numerous recent events—the crisis in heating oil markets, the Persian Gulf War, the 1990 amendments to the
Clean Air Act, the 20th anniversary of Earth Day, the development of the National Energy Strategy—have
refocused America’s attention on energy. Questions are being asked about the quantities and types of energy
consumed by various sectors, how that energy is consumed, and the potential for energy conservation. The
Manufacturing Energy Consumption Survey (MECS), conducted by the Energy Information Administration
(EIA), provides answers to many of these questions for the manufacturing sector.

About one-third of all energy consumed in the United States is used by manufacturers. According to the 1988
MECS, the most recent year for which data are available, the total primary consumption of energy by
manufacturers was about 20.5 quadrillion British thermal units (Btu). Primary consumption is defined in the
MECS as the total requirement for end-use energy at the establishment site, regardless of whether it is used
to produce heat and power or as a raw material. Several basic observations result from the data collected with
the 1988 MECS:

Heat and power production Of the total 1988 primary consumption of energy by manufacturers,
account for 70 percent of energy approximately 14.4 quadrillion Btu (70 percent) was used to
consumption produce heat and power. The remaining 6.1 quadrillion Btu of

primary energy was used as a raw material to produce thousands of
products such as chemicals, fertilizers, pharmaceutical preparations,
coke for use in the production of steel, asphalt and road oil to build
roads, and various solvents, lubricants, and waxes.

Byproduct fuels account for 23 Of the 14.4 quadrillion Btu of energy that was consumed by
percent of manufacturers’ fuel manufacturers to produce heat and power, 3.3 quadrillion Btu (23
consumption percent) were byproducts of nonenergy materials used by manufac-

turers. The remaining 11.1 quadrillion Btu was purchased from
vendors or provided by other offsite sources. The consumption of
byproduct energy sources is concentrated in four specific industries.
The Petroleum Refining industry consumed waste gas (also called
still gas or refinery gas) and petroleum coke. The Paper and
Paperboard Mills industries consumed pulping liquor and other
wood materials. Finally, the Lumber and Wood Products industry
consumed wood waste as a byproduct energy source.

Natural gas meets 29 percent Manufacturers’ primary consumption of natural gas was 5.7 trillion
of the energy demand by manu- cubic feet (tcf) in 1988. That consumption was the equivalent of 5.9
facturers quadrillion Btu, and met an estimated 29 percent of the primary

consumption needs of manufacturers. According 1o the Monthly
Energy Review, published by the EIA, total 1988 natural gas
consumption in the United States was 18.0 tcf;, manufacturers
accounted for about 32 percent of that consumption. Only 0.5 tcf
of natural gas was consumed as a raw material, and nearly all of
that was accounted for by the Chemicals and Allied Products
industry, which consumes large quantities of natural gas to produce
nitrogenous fertilizers.

Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988  vij
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Manufacturers consumed approximately 97.6 million short tons of
coal during 1988, or only 11 percent of the total coal consumed in
the United States. Of the total consumption by manufacturers, 39.0
million short tons (40 percent) was consumed by the Blast Furnaces
and Steel Mills industry to produce coke for use in the production
of steel. The rest (58.6 million short tons or 60 percent) was con-
sumed by manufacturers to produce heat and power.

In 1988, manufacturers consumed 406.4 million barrels of petroleum
products consisting of residual and distillate fuel oil and liquefied
petroleum gases (LPG). Only 8 percent of the total crude oil
processed by refineries was used to produce these petroleum
products. Moreover, those petroleum products met less than 9
percent of the total primary consumption requirements of manufac-
turers. The major use of petroleum products by manufacturers was
as a raw material—250.4 million barrels were consumed for that pur-
pose—and LPG met 98 percent of that total requirement. LPG was
used heavily by the Chemicals and Allied Products industry to
produce a wide range of products.

Much of the fuel-burning equipment used by manufacturers is
capable of burning more than one energy source. Although natural
gas is not fully replaceable by fuel oils, there is some flexibility in
the choice of one over the other. Based on heat content, manu-
facturers’ ratio of the primary consumption of natural gas to
residual fuel oil was nearly 10 to 1. However, that ratio was not
uniform throughout the United States. In the Northeast Census
Region, it was about 2 to 1, while in the South Census Region, it
was 17 to 1. In the Midwest and West Census Regions, the ratios
were 14 to 1, and 9 to 1, respectively.

The geographic variation in the ratios of natural gas to residual fuel
oil is probably due, in part, to regional differences in the prices of
those energy sources. In all regions of the country except the South
Census Region, the price of residual fuel oil per million Btu was
less than the price of natural gas. In the Northeast Census Region,
which had the lowest ratio of natural gas to residual fuel oil,
manufacturers paid an average of $2.66 per million Btu for residual
fuel oil and $3.31 for natural gas. In the South Census Region,
which had the highest ratio, manufacturers paid $2.37 per million
Btu for residual fuel oil, but only $2.17 for natural gas.

In 1988, manufacturers purchased 701.0 billion kilowatthours (kWh)
of electricity directly from utilities. An additional 27.2 billion kWh
was transferred to the consuming manufacturers from other
establishments within the same company, or from company-owned
electricity generating facilitics. Manufacturers also generated 114.8
billion kWh of electricity onsite. From that total pool of electrici-
ty—843.0 billion kWh—manufacturers sold or transferred 23.7 billion
kWh to other establishments or utilities, resulting in a total net
demand of 819.3 billion kWh. Thus, manufacturers generated or
cogenerated over 14 percent of their electricity demand.

Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988



South Census Region leads
Nation in the generation of
electricity

Upcoming reports and analyses

Net electricity demand in the South Census Region was 356.1
billion kWh. Of that total demand, 71.9 billion kWh (20 percent)
was generated or cogenerated onsite. Manufacturers in the South
Census Region accounted for 63 percent of the total onsite-
generated electricity in the Nation. That high level of electricity
generation activity is due, in part, to the heavy concentration of
industries in the South that normally consume large quantities of
electricity. These industries are Paper and Allied Products, Chemi-
cals and Allied Products, and Petroleum Refining.

The primary purpose of this report is to provide a compilation of
statistics that can be used for a wide variety of analyses on energy
consumption by manufacturers. The text of this data report
highlights some of the information that might be of interest to
analysts using the results of the Manufacturing Energy Consumption
Survey. Two additional data reports will be issued on fuel-switching
capabilities and changes in energy efficiency from 1985 to 1988. In
addition, EIA will release a comparative analysis of energy con-
sumption by manufacturers for 1985 and 1988. Finally, additional
topics that may be covered by EIA’s consumption analyses include:

m Relationship of the consumption of individual energy sources
to production in high tech, fast growth industries

® Development of derived state-level estimates of MECS energy
consumption data

m Development of derived annual estimates of MECS energy
consumption data

® Relationship of energy consumption and emissions in manu-
facturing

® Preparation for the 1991 MECS—an assessment of user needs.

Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988 ix



1. Introduction

This report, Manufacturing Energy Consumption Survey: Consumption of Energy 1988, has been prepared by
the Energy Use Division, Office of Energy Markets and End Use, Energy Information Administration (EIA).

The EIA is mandated by Congress to be the agency within the Department of Energy that collects, analyzes,
and disseminates impartial, comprehensive data about energy—-how much is produced, who uses it, and the
purposes for which it is used. To comply with that Congressional mandate, the EIA collects energy data from
a wide variety of sources covering a range of topics.!

The estimates in this report are based on data

collected on the 1988 Manufacturing Energy Con- A Guide to the Tables in this Report
sumption Survey (MECS), Forms 846 (A through

C). The EIA conducts this national sample survey Energy Consumption Tables 1-4,7-10, 13
of manufacturing energy consumption on a triennial Storage Capacity Tables 5, 11
basis. The MECS is the only comprehensive source Energy Operating Ratios ~ Tables 6, 12
of national-level data on energy-related information Electricity Demand Tables 14-15
for the manufacturing industries. The MECS was Electricity Suppliers Tables 16-17
first conducted in 1986 to collect data for 198S. Purchased Steam Tables 18-19
This report presents manufacturing energy consump- Electricity Sales Tables 20-21
tion and related data for 1988. It is the first of a Electricity Generation Tables 22-25
series that will include future reports on fuel-switch- Purchased Energy Tables 26-27
ing capabilities and changes in energy efficiency. Prices and Expenditures Tables 28-31
The EIA also conducts energy consumption surveys Relative Standard Errors  Tables 32-62
in the residential, residential transportation, and

commercial buildings sectors.

The MECS is conducted by the EIA under the authority of the Federal Energy Administration Act of 1974,
Public Law 93-275, as amended, and Section 205 of the Department of Energy Organization Act, Public Law
95-91, as amended by Section 3102 of the Omnibus Budget Reconciliation Act of 1986, Public Law 99-509.

The Industry Division of the Bureau of the Census serves as EIA’s data collecting and compiling agent for the
MECS. All data reported to the Bureau of the Census are confidential under the provisions of Section 9, Title
13, of the U.S. Code.

The EIA gratefully acknowledges the cooperation of the respondents in supplying the information used to
produce the estimates in this report.

The EIA conducts numerous energy-related surveys. In general, these surveys can be divided into two broad groups. One group of
surveys is directed to the suppliers and marketers of specific energy sources. These surveys measure the quantities of specific fuels
produced and/or supplied to the market. These types of surveys are called supply surveys. The resuits of these supply surveys are
combined and published in the Monthly Energy Review, and other EIA publications. The second group gathers information on the types
of energy used by the end users of energy along with the characteristics of those end users that can be associated with energy use. The
MECS belongs to the consumption survey group because it collects information directly from the end users—the manufacturing
establishments. There are important differences between the supply and consumption surveys that need to be taken into account in any
analysis that uses both data sources. For information on these differences, see Energy Information Administration, Energy Consumption
by End-Use Sector, A Comparison of Measures by Consumption and Supply Surveys, DOE/EIA-0533 (Washington, DC, April 6, 1990).
Appendix A of this report also includes a summary of the differences.

Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988 1



2. Surveying the Manufacturing Division

The Scope of the 1988 MECS

The manufacturing division® of the U.S. economy produces final products that consumers purchase, such as
automobiles and household furniture, as well as intermediate products such as automobile engines and
upholstery fabric that are used by other manufacturers to produce other final or intermediate products. The
division is composed of approximately 350,000 establishments, which serve as the data collection units for the
MECS.

A manufacturing establishment is generally at a

single physical location and is often called a plant, Expanded Coverage For 1988 MECS Results in

factory, or mill. Manufacturing establishments use
mechanical or chemical processes to transform input
materials or substances into new products. They
ordinarily use power-driven machines and equipment
for handling materials. A manufacturing establish-
ment may also assemble components or perform
blending operations.  Electric utilities, mining
operations, agriculture, forestry and fishery opera-
tions, and construction are not included in the
manufacturing division.

The Sample Design

The estimates in this report are based on data
collected from a carefully designed sample of ap-
proximately 12,000 manufacturing establishments.
The major component of the MECS sample is a
subset of the sample for the Annual Survey of
Manufactures (ASM) conducted by the Bureau of
the Census.’ The MECS sample was specifically
designed to produce high-quality estimates of energy
consumption and related information for industry
categories within the manufacturing division.

Higher Energy Consumption Estimates

The 1988 MECS was designed to produce esti-
mates of energy consumption and other energy-
related activities for the entire population of
manufacturing establishments. It is important to
note that the coverage of the 1988 MECS is
more comprehensive than the coverage of the
1985 MECS. The 1985 MECS excluded the
energy consumption of very small manufacturing
establishments. That change in coverage results
in 1988 energy consumption estimates that are
two to three percent higher over all industries than
they would have been if the procedures of the
1985 MECS had been similarly followed for the
1988 MECS. The coverage differential is larger
for industries dominated by small businesses
(such as printing and publishing) than for indus-
tries dominated by relatively few large corpora-
tions (such as primary aluminum smelting). See
Appendix A for additional details.

The industrial categories in the MECS sample conform to the 1987 Standard Industrial Classification (SIC)
system developed by the Office of Management and Budget. That classification system underlies ail
establishment-based Federal statistics classified by industry. The SIC system is used to promote the
comparability of establishment data describing various facets of the U.S. economy.

The SIC system covers the entire field of economic activities and defines industries in accordance with the
composition and structure of the economy. The SIC is a hierarchical classification system in which each level
contains increasingly homogeneous categories of industrial activities. The levels of classification in the SIC

The manufacturing division is one of four divisions comprising the Industrial Sector of the United States economy as defined by the
Energy Information Administration. The other three divisions in this sector are agriculture, forestry, and fishing; mining; and construction.

3Appendix A contains a detailed discussion of the procedures followed to select the MECS sample.

“Office of Management and Budget, Standard Industrial Classification Manual, 1987 (Washington, DC, 1987).

Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988 3



system are: division, major group, industry group, and industry. The manufacturing division contains 20 major
groups (SIC 20 through 39).

Manufacturing establishments are classified into industries based on the value of production of specific
products. If an establishment produces more than one type of product, it is classified according to the value
of production of its primary product. For example, an establishment that is primarily engaged in
manufacturing paper from wood pulp, and also manufactures paperboard, is classified in the Paper Mills
Industry (SIC 2621). It would not be classified in the Paperboard Mills Industry (SIC 2631).

The population of manufacturing establishments was stratified into 30 industry categories to select the MECS
sample. These categories are the 20 major manufacturing groups (two-digit SIC) and the 10 specific
manufacturing industries (four-digit SIC) that historically have consumed the largest amounts of energy.’ That
stratification scheme helps to ensure that the characteristics of an industry category are properly represented
by the sample. Stratification also helps to control the sampling error which is present in all sample surveys.®

Measuring Manufacturing Industries’ Energy Consumption

Identifying the types of energy sources’ used and measuring their consumption is relatively straightforward
for most sectors of the economy. For example, most households consume only commonly known energy
sources such as electricity, natural gas, home heating oil, wood for the fireplace, and gasoline. These energy
sources are usually purchased from vendors such as utilities, heating oil distributors, and gasoline service
stations. They are consumed primarily to provide heat, to cook food, run appliances and automobiles, and
SO on.

The energy-consuming characteristics of the manufacturing division are much more complex. While
manufacturers consume large quantities of the more commonly known energy sources, they also consume a
wide variety of unusual energy sources such as rice hulls. Moreover, some materials, which might be thought
of as an energy source, are, in fact, not counted as an energy source. The wood consumed to make furniture
is an example. In addition, manufacturers not only purchase energy, they also produce it, sell it, and transfer
it. Finally, manufacturers use energy to produce heat and power and as a raw material. These complexities
require special attention when attempting to measure energy consumption in the manufacturing division.

Manufacturers Use Numerous Unusual Energy Sources

Manufacturers consume large quantities of the commonly known energy sources such as electricity, natural
gas, fuel oil, liquefied petroleum gases, coal, and so on. In addition, however, manufacturers consume many
energy sources that are not commonly used by other sectors of the economy. The Pulp and Paper Industry,
for example, consumes wood chips, bark and wood waste materials produced during the preparation of wood
for pulping. The pulping process itself produces an energy source known as pulping liquor, or black liquor,
which is also consumed as a fuel. Other unusual energy sources include the off-gases resulting from the
production of coke from coal, as well as petroleum coke and still gas produced at petroleum refineries. In
addition, certain manufacturers consume biomass (such as rice hulls), packing crates, and other similar
materials as energy sources. Finally, some manufacturers produce their own electricity using hydropower, wind
power, solar power, and geothermal sources.

SAppendix D contains descriptions of the 30 strata included in the MECS.
ee Appendix B for more information on the quality of the estimates.
TAn energy source is defined as a substance such as natural gas, coal, or electricity that is capable of supplying heat or power.

4 Energy information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988



When Is An Energy Source Not An Energy Source?

Some materials, which may be thought of as energy sources, are not counted as energy sources in the
manufacturing division. The most obvious example is the crude oil and other refinery inputs consumed by
petroleum refineries. Petroleum refineries do not "use up” these inputs. Rather, they convert them to more
usable energy products as gasoline, diesel fuel, home heating oil, and so on. These products are then
consumed by other sectors of the economy and would be counted as an energy source for those sectors.
Including the inputs used by refineries and the refined petroleum products consumed by all sectors of the
economy would result in double counting when estimating total end-use energy consumption. Therefore, the
MECS excludes refinery inputs from its definition of energy consumption.

However, petroleum refineries also produce numerous final products that are not considered by consumers
to be energy sources and would not be counted as such. These products include asphalt, road oil, solvents,
lubricants, and waxes. The primary inputs to produce these nonenergy products are crude oil and natural gas
liquids. Because these refinery inputs are excluded from the MECS’ definition of energy consumption, total
end-use energy consumption for the U.S. economy would be undercounted by an amount equal to the quantity
of inputs required to produce these nonenergy products. One solution to this problem would be to include
the refinery inputs used to produce nonenergy products and exclude the inputs used to produce energy
products. In the interest of minimizing respondent burden, however, the MECS does not collect quantities
of inputs required to produce specific products. However, except for spillage and contamination, the heat
content (in Btu) of inputs to the refining process is equal to the heat content of the resulting products.
Therefore, the heat content of the nonenergy products can serve as a measure of the heat content of the
refinery inputs required to produce them.

EIA’s "Monthly Refinery Report™ provides information on the quantities (in barrels) of the nonenergy
products shipped by refineries. These physical quantities were converted to energy content (asphalt, for
example, has a heat content of 6.636 million Btu per 42 gallon barrel), and the resulting values were used as
a surrogate for the quantities of energy used to produce them.

The other excluded "energy source” in the MECS is the enormous quantity of wood consumed to produce
paper, build furniture, or manufacture lumber. Wood used as a raw material input is not considered to be
an energy source by those manufacturers, even though it could, in fact, be consumed to produce heat and
power. For the MECS, wood is considered to be an energy source only when it is consumed to produce heat
and power.

2
Manufacturers Consume Energy To Provide Heat and Power and)as a Raw Material Input

There are two basic uses of energy in the manufacturing division. The most widely understood use is to
produce heat and power, and to generate electricity. In addition, energy may be used as a raw material input
to the manufacturing process. Energy consumed as a raw material is frequently called a feedstock, although
that terminology most often refers to petroleum-based inputs and natural gas. There are numerous examples
of energy being consumed as a raw material. Coal is consumed to produce coke. Natural gas is processed to
extract methane, ethane, propane, and butane. These gases, in turn, are frequently used as a fuel (in the form
of liquefied petroleum gases, or LPG), or used to produce everything from fertilizers to various pharmaceutical
preparations.

Manufacturers Purchase Energy and Produce It Onsite

Regardless of how it is used, there are three ways that an energy source may arrive at an establishment. First,
an energy source could be produced offsite and purchased by or transferred to the consuming establishment.

5The "Monthly Refinery Report," Form EIA-810, is designed to provide information regarding the balance between the supply
(beginning stocks, receipts, and production) and disposition (input, shipments, fuel use and losses, and ending stocks) of refined products.
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Most of the commonly known energy sources arrive at the manufacturing site in this manner. Second, it could
be produced onsite from the use of other energy source materials. Coke oven gas, for example, is produced
as a byproduct when manufacturing coke from coal. Electricity is also generated onsite using natural gas, oil,
coal, and other energy source materials as input fuels. Third, energy could be produced onsite from nonenergy
materials, or from inputs, such as crude oil, defined as nonenergy materials. For example, the electrolysis of
brine (salt water, a nonenergy material) produces chlorine and caustic soda as the main products, and hydrogen
(an energy source) as a byproduct. The hydrogen is counted as an energy source produced from a nonenergy
material. Other examples arise from the use of crude oil as an input by petroleum refineries, and wood used
as an input by pulp and paper mills and other manufacturers of wood products. As mentioned previously,
these inputs are not treated as energy sources, and, therefore, by definition, are nonenergy materials. However,
petroleum refining produces still gas and petroleum coke (see "Glossary”) as byproducts of the refining process.
These byproducts are consumed onsite by petroleum refineries, largely for heat and power. Still gas and
petroleum coke are considered to be energy sources produced from a nonenergy material. Similarly, pulping
liquor, wood chips, bark, and wood waste are consumed as energy sources.

The MECS Uses Three Measures of Energy Consumption

To deal with the complexities of energy consumption by manufacturers, three measures of energy consumption
are defined for this report.

® The most restrictive measure of energy consumption is Offsite-Produced Energy for Heat, Power, and
Electricity Generation. This measure includes only these energy sources that were produced offsite and
consumed onsite. Energy sources consumed as a raw material input are excluded, as are all energy
sources produced and consumed onsite. Offsite-produced energy consumption is definitionally
compatible with the energy use measure in "Fuels and Electric Energy Consumed” supplement to the
ASM, which was published by the Bureau of the Census for the years 1974 through 1981.° These MECS
estimates of offsite-produced energy consumption appear in Tables 4 and 10 of this report.

®  Another measure of energy consumption is Total Inputs of Energy for Heat, Power, and Electricity
Generation. This measure includes the offsite-produced energy as well as onsite-produced byproduct
fuels resulting from the use of other energy sources originally consumed as a raw material input. It also
includes the byproduct fuels resulting from the use of nonenergy materials as raw material inputs, and
electricity produced from nonmaterial energy inputs. This measure of consumption excludes all energy
sources consumed as a raw material input to the manufacturing process. These estimates appear in
Tables 3 and 9 and are used to prepare the operating ratios in Tables 6 and 13.

® The most comprehensive measure of energy consumption is Primary Consumption of Energy for All
Purposes. This measure represents the total energy requirements (including energy used as a raw
material input) of manufacturing industries to produce nonenergy products. This measure could be
defined as the "first use of energy” at a manufacturing establishment because it excludes any byproduct
energy sources that were produced on site as a result of the use of another energy source. However, the
byproduct energy sources produced onsite from nonenergy materials (including wood and crude oil, which
are defined as nonenergy materials) are included. The estimates of total primary consumption appear
in Tables 1 and 7 of this report. The estimates of Primary Consumption of Energy for Nonfuel Purposes
(i.e., as a raw material input) appear separately in Tables 2 and 8. These tables also include the
surrogate measure of the refinery inputs to produce nonenergy products. That value is included in the
"Other" column for petroleum refineries in Tables 1, 2, 7, and 8. (See the footnotes to these tables and
Appendix A for more information.)

9See, for example, U.S. Department of Commerce, Bureau of the Census, 1982 Census of Manufactures, Fuels and Electric Energy
Consumed, Part 1, Industry Groups and Industries. MC82-S-4 (Part 1). (Washington, DC, June 1983.) The Bureau of the Census defines
purchased fuels as "...any substance that was purchased or transferred from outside of the defined boundaries of the establishment in which
it was consumed, for the production of heat, power, or generated electricity."
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Measures of Electricity, Steam, and Hot W;

Net Electricity and Electricity Demand

Accounting for electricity use by manufacturers is also a complex issue. Most manufacturing establishments
purchase electricity directly from utilities as do other consumers. In some situations, however, several
establishments of the same corporation may be physically located within the same local area. In such cases,
it is frequently economical for these establishments to pool their electricity purchases by having one
establishment serve as the "central purchaser." In this case, the electricity is transferred from the central
purchasing authority to the consuming establishment. Many manufacturers also generate some or nearly all
of their own electricity. Onsite generation of electricity can result from cogeneration (i.e., the production of
electrical energy and another form of useful energy through the sequential use of energy) and conventional
generation. In some cases, manufacturers generate electricity from solar power, wind power, hydropower, and
geothermal sources. Finally, some manufacturers sell electricity back to the utility or to other manufacturing
establishments. These components are used to develop two distinctly different measures of electricity use for
the MECS. These are electricity demand and net electricity consumption.

Electricity demand is the amount of electricity actually consumed onsite, regardless of where or how it was
produced. It is a useful measure of electricity consumption without regard to the consumption of other energy
sources. Electricity demand is estimated in this report as the sum of electricity purchases, transfers in, and
total onsite generation minus the quantities of electricity sold or transferred offsite. These estimates appear
in Tables 14 and 15.

Electricity demand, however, is an inappropriate measure for estimating total primary consumption or total
inputs of energy because these total estimates are defined as unduplicated estimates of energy consumption.
Onsite-generated electricity, a component of electricity demand, includes cogeneration, conventional
generation, as well as generation by renewable energy sources. Cogeneration and conventional generation use
input fuels such as natural gas or coal. These input energy sources are included in the estimates of Total
Primary Consumption for All Purposes and Total Inputs of Energy for Heat, Power, and Electricity
Generation. To also include the generated electricity would result in double counting. Accordingly, the
appropriate unduplicated measure of electricity use is "net electricity.”

Net electricity is estimated for each establishment as the sum of purchased electricity, transfers in, and
generation from noncombustible renewable resources minus the quantities of electricity sold and transferred
offsite. Thus, net electricity excludes the quantities of electricity generated or cogenerated onsite from
combustible fuels. The estimates of net electricity appear in the estimates of Total Primary Consumption for
All Purposes (Tables 1 and 7) and Total Inputs of Energy for Heat, Power, and Electricity Generation (Tables
3and 9). :

Finally, the estimates of Offsite-Produced Energy for Heat, Power, and Electricity Generation (Tables 4 and
10) include only electricity receipts (that is, purchased electricity and electricity transferred in). This measure
was used so that the MECS estimates of offsite-produced energy would be consistent with the Census Bureau’s
definition of "purchased fuels and electricity."

Net Steam and Hot Water

Accounting for steam and hot water use by manufacturers is similar to accounting for electricity. Many
manufacturers generate steam and hot water onsite. These energy sources can be produced in a conventional
boiler dedicated to that purpose, or can be produced as a result of electricity cogeneration. In addition, some
manufacturers purchase steam and/or hot water from a nearby manufacturer or transfer it from an
establishment within the same corporation. A limited number generate steam onsite from noncombustible
renewable energy sources (basically geothermal energy). Other manufacturing establishments sell or transfer
steam and/or hot water to other establishments.

Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988 7



Because steam and hot water are energy sources, they need to be accounted for in estimates of total energy
consumption. Like electricity, however, including the steam and hot water that is produced onsite using other
energy inputs would result in double counting. Therefore, for the purposes of this report, steam and hot water
are included on a "net” basis, as was electricity. Net steam is calculated as the sum of purchases, transfers in,
and generation from renewable energy sources minus the quantities sold and transferred out. Net hot water
is calculated in a similar manner. Neither of these estimates include the quantities of steam produced onsite.

The estimates of net steam and net hot water are not shown separately in the MECS. They are included in
the "Other" column of Tables 1, 3, 7, and 9. The estimates of Offsite-Produced Energy for Heat, Power, and
Electricity Generation (Tables 4 and 10) include the steam and hot water purchased by and transferred to a
manufacturing establishment in order to be consistent with the Census Bureau’s definition of "purchased fuels
and electricity."

8 Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988
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increases occurred in the Midwest and South Regions where the consumption of total offsite-produced energy
increased from 2.8 to 3.2 quadrillion Btu (15 percent) and 4.5 to 5.2 quadrillion Btu (16 percent), respectively.
I F7 b//

1

The Primary Consumption of Energy for All Purposes

Total Primary Consumption for All Purposes
Exceeds 20 Quadirillion Btu in 1988

During 1988, the Primary Consumption of Energy
for All Purposes by the manufacturing division was

/ 20.5 quadrillion Btu (Figure 2). The use of energy

sources as a feedstock or raw material input
accounted for 6.1 quadrillion Btu, or nearly 30
percent of total ‘consumption. That feedstock
consumption consisted of 3.3 quadrillion Btu of
feedstocks for the production of nonenergy prod-
ucts at petroleum refineries, and 2. adrillion
Btu of other feedstocks produced offsite or onsite
from nonenergy materials."

The remaining primary consumption (14.4 qua-
drillion Btu) was for the production of heat,
power, and generated electricity. That consump-
tion consisted of 11.1 quadrillion Btu of offsite-

Figure 2. Components of Primary Consumption

of Energy, 1988 2453
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Source: Tables 1, 2, and 4 of this report.

produced energy and 3.3 quadrillion Btu of energy byproducts that resulted from the use of nonenergy
materials. These energy byproducts consisted of such energy sources as wood chips, bark, wood waste
materials, and pulping liquor produced from wood used as a raw material input, and still gas and petroleum
coke, produced as a byproduct of the processing of crude oil at petroleum refineries. As pointed out in the
previous chapter, neither wood consumed as a nonenergy raw material, nor crude oil used to produce energy
products are considered as energy sources in the MECS.

*Other" Primary Consumption Includes the Raw
Material Inputs to Produce Nonenergy Products

The primary consumption of "other" energy sources
was 7.7 quadrillion Btu, or 37 percent of total
primary consumption of energy for all purposes
(Figure 3). This category includes net steam and
all miscellaneous energy sources that respondents
indicated were used to produce heat, power, and
generated electricity, or used as a feedstock or raw
material input.

Two industry groups dominate the consumption of
"other" energy sources. Petroleum and Coal

Products (SIC 29) accounted for 5.4 quadrillion /

Btu (Table 1, Part 2), and Paper and Allied Prod-
ucts (SIC 26), for 1.2 quadrillion Btu./ However,
the estimate for SIC 29 includes the feedstocks
that were consumed at petroleum refineries to
produce nonenergy products. Those feedstocks

Figure 3. Primary Consumption of Energy
Sources, 1988
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Notals may not equal sum of components due to independent rounding.
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(principally crude oil and natural gas liquids) accounted for 3.3 quadrillion Btu. (See "Accounting for
Nonenergy Products at Petroleum Refineries" in the previous chapter for an explanation.) Most of the
remaining energy sources in the "other" category were consumed as a fuel. These consisted primarily of the
wood chips, wood bark, wood waste materials, and pulping liquor consumed by SIC 26, and the various
byproduct fuels (still gas, petroleum coke, and so on) consumed by SIC 29.

Natural Gas Accounts for 29 Percent of Total Primary Consumption of Energy

input. The total primary consumption of patural gas was 5.7 trillionscubic feet. This

consumption is equivalent to 5.9 quadrillion“Btu (Table 1, Part 1), or 29 percent/0f the total

primary consumption of energy by the manufacturing division. Natural gas was consumed mainly
as a fuel, with nonfuel consumption accounting for less than 10 percent of total primary natural gas
consumption.

w Natural gas was the single energy source used most extensively in 1988 as a llfu/el or raw material
W

Chemical and Allied Products (SIC 28)yconsumed the lygcst quantity of natural gas. This major group alone
accounted for 2.0 quadrillion"Btu, or about 35 percent’of total natural gas consumption by the manufacturing
division. The next largest major group was Petroleum and Coal Products (SIC 29), which accounted for 0.7
quadrillion"gtu, or 12 percent/of total primary consumption. :

Three Industry Groups Account for 46 Percent of Net Electricity

equivalent of 2.4 quadrillionBtu® and represents 12 percent¥df the total primary consumption

of energy. Net electricity consumption excludes the quantities of electricity cogenerated or

conventionally generated onsite (see "Net Electricity and Electricity Demand" in previous chapter)
and, therefore, is not equivalent to the demand for electricity.

;E In 1988, net electricity consumption accounted for 702.9 billio?lowatthours (kWh). This is the
f

The Primary Metals Industries (SIC 33){ccounted or 149.2 billion’(Wh of net electricity. Chemicals and
Allied Products (SIC 28yconsumed 121.9 billion”kWh, and Paper and Allied Products, 55‘;5(billion”fWh.
Altogether, these three industry groups accounted for 326.6 billion kWh, or 46 percent“Of the primary
consumption of net electricity.

Steel Manufacturers Consume 39 Million Tons of Coal to Produce Coke

The total primary consumption of coal by manufacturers was 97.6 million‘{hort tons-in 1985.

That consumption is the equivalent of 2.4 quadrillion’Btu, and represents 12 percent“of the total

primary consumption of energy. The Steel Works, Blast Furnaces, and Rolling Mills industry

(SIC 3312) accounted for 40.5 million’short tons of that coal consumption, of which 39.0 million
short tons was used as a raw material input for the production of coke. Other major coal-consuming industry
gro;ps were Paper and Allied Products (SIC 26); 14.0 milliorrshort tons; Chemicals a}d Allied Products (SIC
28), 13.6 million’short tons; and Stone, Clay, Glass, and Concrete Products (SIC 32);"13.0 million short tons.
Altogether, these three industry groups along with the Steel Works, Blast Furnaces, and Rolling Mills industry
(SIC 3312) consumed 81.2 million short tons of coal, or 83 perceyf total coal consumption.

2The conversion factor for electricity is 3,412 Btu per kilowatthour. This conversion factor represents the heat content of end-use
electricity and excludes line losses.
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Liquefied Petroleum Gases Consumed Primarily as a Petrochemical Feedstock

The primary consumption of liquefied petroleum .gases” (LPG) by manufacturers was 11.5

billion“gallons, or the equivalent of 1.0 quadrillion‘Btu. This consumption represents 5 percent ¥

of the total primary consumption of energy. Most LPG consumption is as a feedstock in

Chemicals and Allied Products (SIC 28) 10 produce plastics materials and resins, industrial
organic chemicals, and other products. Fhe total consumption of LPG as a feedstock by SIC 28 was 10.3
billionAgglllons (Table % or 89 percentof the total primary LPG consumption.

Fuel Oil Accounts for Less Than 4 Percent of Total Primary Consumption by Manufacturers

distillate fuel oil. The consumption of these two energy sources is the equivalent of 0.8

quadrillion“Btu, and represents only 4 percent .of the total primary consumption of energy.

Measured by heat content (Btu), the primary consumption of fuel oil was less than 14 percent.”
of the primary consumption of natural gas. Only a small proportion of fuel oil (about 4 percent) was
consumed as a feedstock.

: )
é In 1988, manufacturers consumed 93.7 million 'barrels of residual, and 37.9 milliort barrels of

Total Inputs of Energy for Heat, Power, and Electricity Generation

Manufacturers’ Total Inputs of Energy for Heat,  Figure 4. Components of Total Inputs of
Power, and Generated Electricity Were 15.5 Energy, 1988
Quadrillion Btu in 1988

W7I Inputs of Energy: 15.5 Quadrillion Biu/
315 439 /
The Total Inputs of Energy for Heat, Power, and XX ths

Electricity Generation for the manufacturing

Offsite—Produced Energy, < T3

division in 1988 were 15.5 quadrillion/Btu (Figure 11.1 Quadrillion By, Al
4). This measure of cons:xlmption r%pr&se(nts the o e / + 7, ;
total requirements for energy specifically for its TH.Y: 1053 // . T T
energy content by the manufacturing division, " A 'Syprc’duca Fuels From
regardless of how that energy was acquired. // | N e
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The largest component of total inputs of energy is
offsite-produced energy, that is, energy sources that o /

s = =T 2 pweeByproduct Fuels From
were purchased or transferred to the establishment -l % Nonenergy Materials
site. Offsite-produced energy was 11.1 quadrillion / 3,250 ill 14 3-?2?%11:':20 M')qu -/
Btu, or 71 peroem,Of the total inputs Of_enery t Source: Tables 1 through 4 of this report.
The rest of total inputs of energy consisted of
byproduct fuels that were produced onsite. Of those byproduct fuels, 3.3 quadrillion Btu originated from non-
energy materials. The remaining 1.1 quadrillion Btu of byproduct fuels were produced from other energy
sources consumed as a raw material input.

Byproduct Energy Sources Account for 28 Percent of Total Input Energy

Numerous combustible byproducts serve as input energy sources in the manufacturing division. However, five
byproduct energy sources dominate: blast furnace and coke oven gas, petroleum coke, pulping/black liquor,
waste gases, and wood chips, bark, and wood waste materials. Altogether, these byproduct energy sources
accounted for 4.4 quadrillioy'Btu (Table 13), or 28 percent of Total Inputs of Energy for Heat, Power, and
Electricity Generation. : A

13Liquefied petroleum gases consist of ethane, ethylene, propane, propylene, normal butane, butylene, ethane-propane mixtures,
propane-butane mixtures, and isobutane.
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Petroleum Refineries Meet 67 Percent of Total = Figure 5. Consumption of Byproduct Energy
Input Energy Requirements with Byproduct Fuels Sources by Manufacturers, 1988
Quadrillion Btu
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ane, ethane, ethylene, propane’ propylene, butanes, Products Refining And Steel Mills Manufacturing
butylene, and so on. Petroleum coke is a solid Source: Tables 3 and 13 of this report.

residue, which is the final product of thermal :
decomposition in the condensation process for cracking crude oil. Refineries consumed 1.5 quadrillion -Btu
of still gas, and 0:6 quadrillion/Btu of petroleum coke.

c

F X4

Paper Mills Consume 1.2 Quadrillion Btu of Wood Byproducts as Input Energy

Paper and Allied Products (SIC 26) is also a heavy user of byproduct fuels. This major group consumed 2.3 -~ i3 j
quadrilliog/Btu of total input energy in 1988. Of that amount, 1.2 quadrillion Btu, or 51 percent, resulted Cr543]
from the use of byproduct fuels. The byproduct fuels consumed by paper manufacturers result from the use

of wood as raw material input to produce the pulp. Wood, it will be recalled, is not included as an energy

source unless it is consumed onsite as a fuel. Black liquor, produced during the pulping process itself,

accounted for over 0.8 quadrilliothu of byproduct energy. The remaining byproduct energy (0.3 quadrillion /

Btu) consisted of wood chips, bark, and wood waste.

Steel Mills Consume Coke Oven and Blast Furnace Gases as a Fuel

g ) o)
Finally, Blast Furnaces and Steel Mill (SIC 3312) consumed 1.9 quadrilliowBtu of total input energy in 1988. [/ i 3 .
Producing steel in a blast furnace requires large quantities of coke. Many steel mills produce that coke onsite
using bituminous coal as a raw material input. The process consists of heating the coal in the absence of air.
This process produces coke oven gas, which is used as a byproduct fuel. In addition, the blast furnaces . -
produce a waste gas that serves as a byproduct fuel. In 1988, blast furnace and coke oven gas provided 0.4 { 7£ / IJL/
quadrilliiy/Btu (23 percent),of the total input energy in SIC 3312.

d

Electricity Use by Manufacturers

As pointed out previously, the measure of the contribution of electricity to total primary consumption and
total input energy is "net electricity." This measure does not represent electricity demand because it excludes
the quantities of electricity generated onsite using other energy sources as input fuels. Therefore, the measure
of net electricity may be combined with other energy sources to derive total estimates of energy consump-
tion." Electricity demand, on the other hand, cannot be used in the total estimates of energy consumption

An alternative approach is to deduct the quantities of input fuels used to generate electricity from the estimates of the consumption
of those fuels. For example, the natural gas consumed as a electricity-generating fuel would be deducted from the total estimate of natural
gas consumption. The electricity estimate could then reflect electricity demand without fear of duplication. In the interest of minimizing
respondent burden, however, estimates of the specific fuels consumed to generate electricity were not collected in the MECS.

Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988 13
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because it would result in double counting. However, total demand is a more complete measure of
manufacturing electricity requirements than net electricity because it represents final use rather than first use.

Electricity Demand by Manufacturers Exceeds 819 Billion Kilowatthours in 1988

During 1988, the electricity demand of the manufacturing division was 819.3 billio

'Wh), transfers in (27.2 billion kWh), and onsite generation (114.8

‘Wh). The sum of these three components (843.0 billi(;in/( ) represents the total quantity of
0 /k

of that demand are purchases (701.0 billio
billio

electricity available onsite during 1988. Of that quantity, 23.7 bi

leaving a net electricity demand of 819.3'/bﬂlion kWh (Table 14).

South Census Region Has Highest Net Electricity
Demand—Four Industries Dominate

The South Census Region (see map in Appendix
E) had the highest net electricity d¢ggand, account-
ing for 356.1 billion kWh, or 44 Percent of total
electricity demand (Figure 6). Four major groups
accounted for 228.1 billion , Or 64 percent of
that demand. Chemicals and Allied Products (SIC
28) required 104.4 billion kWh; Primary Metal
Industries (SIC 33), 48.1 billion XWh; Paper and
Allied Products (SIC 26), 48.1 billion kWh; and
Textile Mill Products (SIC 22), 27.6 billigykWh.

The Midwest Census Region was second in net
electricity demand, with 224.4 billio , or 27
percent of total net electricity demand. Thr

Figure 6. Net Electricity Demand by Manu-
facturers for Census Regions, 1988

Wh. The components

n kWh was sold or transferred offsite,

| Total Net Eleciricity Demand: 819.3 Billion Kilowatthours

R South Census Region
356.1 Billion Kilowatthours

(43.5 arcery

Midwest Census Region
224.4 Billion Kilowatthours
(27.4 Percent)

7 108.6 Billion
(13.3"Percent)

West Census Region
130.3 Billion Kilowalthours
(15.9%Percent)

ortheast Census Region
lowatthours

Source: Table 14 of this report.

major groups accounted for 106.7 billion kWh om percent of the total net electricity demand for the region.
These industry groups were Primary M¢tals Industries (SIC 33), which required 55.4 billion kWh; Chemicals
and Allied Products (SIC 28), 30.5 billioq/ kWh; and Food and Kindred Products (SIC 20), 20.7 billio‘n/kWh.

The West Census Region was third in net electricity demand, requiring 130.3 billion. KWh, or 16 percent of
total net electricity demand. Four major groups accounted for 74.9 billion kWh, or 57 percent of the total
net electricity demand for the region. Primary Metals (SIC 33) had the highest net electricity demand, with
35.4 billion, kWh. Of that quantity, the Primary Aluminum Industry (SIC 3334) accounted for 25.6 billion
kWh. Pafer and Allied Products (SIC 26) accounted for 17.3 billion kWh; Chemicals and Allied Products
(SIC 28), 12.2 billiO}kWh; and Petroleum and Coal Products (SIC 29), 10.1 billiO} kWh.

Finally, the Northeast Census Region had the lowest net electricity demand—108.6 billion kWh, or 13 percent
of total demand. Three major groups accounted for 47.3 billion kWh, or 47 percent of ifet electricity demand
in the this region. Primary Metals Industries (SIC 33) required 19.5 billion kWh; Paper and Allied Products
(SIC 26), 14.3 billioyWh; and Chemicals and Allied Products (SIC 28),713.6 billio}n/kWh.

14 Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988




Onsite Electricity Generation Heavily Concen-  Figure 7. Onsite-Generated Electricity by
trated in the South Census Region - Manufacturers for Census Regions, 1988

’( To(,g;l' Generated Electricity: 114.8 Billi[c:)/f(ilowaﬂhours
TL[ Manufacturers in the South Census Region not¢f ”'23

only have the highest net electricity demand South Census Region

P 71.9 Billiop Kilowatthours
percent of total net electricity demand), they also (62.& Percent)

ty onsite. Of the total quantity of electricity
generated onsite (114.8 billioxy(Wh), 71.9 billion_~
kWh or 62 percent was produced by manufacturers

located in the South Census Region (Figure 7). . ; ]
Two major groups account f&fﬁ%’billion kWh of o ,N 0 el b
onsite-generated electricity: Chemicals and Allied & / (10.7 Percent)
Products (SIC 28),&nd Paper and Allied Products Bt Cohais Region

(SIC 26)/ Midwest Census Region e ?;Igfm Pellr?;:::;hours

16.1 Billion Kilowatthours
(14.0%Percent)

1 723] dominate the Nation in the generation of electrici-

Cogeneration—Primary Source of Onsite-Generat- Source: Table 14 of this report.
ed Electricity

For the purposes of the MECS, electricity cogeneration is defined as the production of electrical energy and

another form of useful energy, such as heat or steam, through the sequential use of energy. Cogeneration

activities dominate the onsite generation of electricity in the manufacturing division. Of the total quantity of
onsite-generated electricity (114.8 billion kWh), cogeneration producgd 101.9 billiory(Wh (Table 22), or 88 j7 /
percent. Conventional generation accounted for 10.3 billic;erh (®pbreent), and generation from renewable

energy sources, such as hydropower and solar collectors, dccounted for 2.6 billit?y(Wh (2 percent).

Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988 15
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Revisions to 1988 MECS Estimates

* An error was discovered after the 1988 MECS data were published. The nonenergy source shipments at petroleum
refineries (see "Feedstocks and Offsite-Produced Fuel at Petroleum Refineries” in this appendix) was miscalculated
, and, as a result, overestimated. The following corrections should be made to the relevant 1988 MECS tables:

Table B3.  Revisions to 1988 MECS Tables
- (Estimates in Trillion Btu)

1988 MECS Publication Table 1(partstand2) "~

As Published Revised

sic . . .

Code Industry Groups and industry Total Total Other

, . Northeast

2911  Petroleum Refining ............ 583 w 548 w

29 Petroleum and Coal Products ceye - 598 523 560 : 485
Total .........iinrinnnnnn, . 2301 675 2263 - 637

» _ - , Midwest

29114 Petroleum Refining ............ 948 w 894 w

29 Pstroleum and Coal Products . . ' 976 827 923 73
Totad ..ot 4778 1011 4724 958

' South .

2911 . PetroleumPReflning _............ ‘ 3657 3069 3381 2783

20 - Petroleum and Coal Products 3703 3090 3427 2813
Total .........oiiiiiinnnn 10839 4622 10563 4345

Wast
2911 Petroleum Refining ............ ' 121 - w 1073 w
29 Petroleum and Coal Products .... 1134 953 1086 905
BN (- PPN 2616 1373 2568 1325
' - ‘ United States
. 2911 Petroleum Refining ............ . 6310 5364 5893 4947

- 28 - Petroleum and Coal Products . ... T sANn 5383 5995 4976

TOtM . o.oiiniieiiia : ' 20534 7682 20118 7265
- ‘ 3
' [
22 Energy ’ MnleanngComumpﬂonm Consumption of Energy 1981 . - i
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1988 MECS Publication Table 2 (Parts 10r2)  Abwrrc

A As Published ' Revised
SIC ’ ‘ o
Code industry Groups and Industry Total Other Total Other
‘ . Northeast
2911 Petroleum Refining ............ 367 367 329 329
29 Petroleum and Coal Products 368 Q 330 Q
Total ........... eeeeneeeans 699 w 66t w
Midwest
2911 Petroleum Refining ............ ) 482 482 ° 429 429
"2 Petroleum and Coal Products . 488 .. Q , 432 Q
Toted ... .oiriiiiiieannann, 1163 w 1108 w
% South
2911 Petroleum Refining ............ ) 2005 2005 1729 1728
29 Petroleum and Coal Products ' Q . Q Q Q
Totad ........ . 3779 w 3503 w
West
2911 Petroleum Refining ............ 403 403 355 ass
29 °  Petoleum and Coal Products . ... 410 W 361 w
Total ..oiiiiiiireieiiaeaan 491 w 443 T w
‘ . United States
2911 Petroleum Refining ............ 3258 3258 2841 2841
29 Petroleum and Coal Products .... 3290 - 3285 2874 2868
. Total ......... e e, ' 8132 as531 5716 3114
. 1988 MECS Publication Table 7 , ]
(Primary Consumption by Economic Characteristic) o
As Published Revised
* Characteristic ' _ Total " Other Total Other
- NOtASCOMBINGG .....uouveeeenvnnnann 2258 3258 - 2841 2841

Tota) ......o.cviiianinaann e 20534 7682 20118 i 7265

* 1988 MECS Publication Table 8
(Primary COnsumpﬂon for Nonfuel Use by Economlc Characteristic)

- As Published . Revised
Characteristic ' Total Other Totad - Other
Not Ascertained ............ e 3258 2258 2841 " 2841
TOBY o eoee e C 132  asay s718 . 3114
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Table 1. Total Primary Consumption of Energy for All Purposes by Census Region,
Industry Group, and Selected Industries, 1988: Part 1
(Estimates in Btu or Physical Units)
Net Natural Coke and
SiIC Industry Groups Total Electricity"| Residual Distillate Gas LPG Coal Breeze | Other
Code* and Industry (trillion Btu) |  (million Fuel Oit Fuel Ol (billion | (million {1000 (1000 | (trillion
kWh) (1000 bbis) | (1000 bbis)| cuft)y | gallons) | short tons) | short tons) | Btu)
Total United States
20 Food and Kindred Products ............... 004 50,206 7,996 5,604 476 110 6,801 144 85
21 Tobacco Products .. .............¢c00nun 25 864 217 81 2 3 767 0 1
22 TextileMili Products . ................... 275 29,738 3,024 1,144 91 31 1,760 ¢ 12
2 Apparel and Other Textile Products ......... 54 6,859 311 307 21 9 130 0 1
24 Lumber and Wood Products . ............. 407 16,431 458 3,808 34 40 106 0 285
25 Furniture and Fixtures . .................. 63 5,851 185 501 2 14 132 o 12
26 Paper and Allied Products . ............... ' 2,388 85,517 28,274 2,175 418 53 14,036 0 1,238
2621 PasperMills ................... ... ... 1,081 28,736 15,571 936 174 2 8,548 0 507
2631 PsperboardMills . . .................... 896 10,684 8,515 487 155 5 5,008 0 530
27 Printingand Publishing .................. 116 17,0582 17 384 47 18 0 [} 4
28 Chemicals and Allied Products .. ........... 4360 121,854 19,125 2,992 1,991 10,295 13,642 404 545
2819  Industrial Inorganic Chemicals, nec . ... .... 288 27,391 1,026 354 131 3 1,461 368 8
2821  Plastics Materials and Resins . ........... 567 12,842 1,562 182 202 2,583 1,366 0 49
2869  Industrial Organic Chemicals,nec . ........ 1,823 15,428 3,442 737 668 6,700 4,084 Q 384
2873  Nitrogenous Fertilizers .. ............... . 444 2,930 0 24 415 w 0 0 w
28 Petroleum and Coal Products ............. S et 31,124 15,705 4,648 703 842 335 0 5083
2911 Petroleum Refining® . .................. gei, -GBH  20,692 15,034 1,138 668 800 287 0 5384
30 Rubber and Misc. Plastics Products ......... 253 31,209 2,361 788 107 31 388 [+] 4
31 Leather and Leather Products ............. 16 1,301 548 169 5 1 81 0 ¢
32 Stone, Clay and Glass Products ........... 966 33,763 2,200 6,006 456 47 13,000 414 27
3241  Coement, Hydraulic .................... 3t 9,802 Q 924 2 ¢ 9,876 127 15
33 Primary Metal industries ................. 2,875 149,202 7,023 2,640 730 66 42,120 15,589 45
3312  Blast Furnaces and Steel Mills . . .. ........ 2,087 40,570 6,542 1,100 431 12 40,544 13,625 18
3334 Primary Aluminum .. .................. 258 85,818 2 74 19 2 w w 9
34 Fabricated Metal Products ................ 346 30,952 737 1,224 188 50 418 46 10
35 Industrial Machinery and Equipment . ........ 280 33,480 556 1,485 126 32 807 Q 3
36 Electronic and Other Electric Equipment .. .. .. 224 31,852 725 919 82 33 366 96 6
37 Transportation Equipment . ............... 350 37,283 2,970 2,003 135 25 1,647 216 9
38 Instruments and Related Products .......... 113 14,344 917 368 31 Q 975 0 2
39 Misc. Manufacturing industries . ............ . 41 4,183 195 275 18 7 82 0 1
Total ...t i i ‘%"SM 702,876 93,744 37,865 5,805 11,512 97,582 16,929 --%682
; [Z4
Northeast Census Region
20 Food and Kindred Products ............... 80 6,117 w 1,410 41 w w 0 3
21 Tobacco Products . ..............co0uuns NA NA NA NA NA NA NA NA NA
22 Textile Mill Producte . ................... 28 1,658 1,087 246 9 ] 26 0 2
23 Apparel and Other Textile Products ......... 15 1,330 250 282 7 Q 0 0 *
24 Lumber and Wood Products .............. 26 1,031 Q Q 5 4 0 0 12
25 Furniture and Fixtures . .................. 8 533 rp) 109 3 Q 0 0 Q
26 Paper and Allled Products . ............... 282 8,804 13,418 w 38 21 W 0 80
2621 PaperMills . ....................c.... 21 w 11,307 w 19 16 w 0 80
2631 PaperboardMills . . . ................... 20 513 783 217 7 1 157 [} *
27 Printing and Publishing .................. 21 3,042 39 297 6 Q 0 0 2
28 Chemicals and Allled Products .. ........... 179 12,564 w w 48 104 185 0 24
2819  Industrial Inorganic Chemicals, nec .. ... ... 8 411 438 99 3 * * 0 ¢
2821  Plastics Materials and Resins . ........... 28 1,250 1,224 8 5 w w 0 2
2869  Industrial Ovrganic Chemicals, nec . ........ 45 2,364 1,968 174 8 15 0 0 14
2873  Nirogenous Fertilizers . ................ ¢ 17 0 ¢ ¢ 0 0 0 ¢
20 Petroleum and Coal Products ............. -598 2,708 w 1,119 25 28 w 0 523
2911 Petroleum Refiningd . .................. -588- 2,115 w 83 22 28 194 0 w
30 Rubber and Misc. Plastics Products .. ....... 39 5,007 w 464 11 w w 0 1
31 Leather and Leather Products ............. w w 403 116 w ¢ Q 0 Q
32 Stone, Clay and Glass Products ........... 154 5,737 990 1,115 85 7 1,320 55 2
3241 Cement, Hydraulic .................... 37 1,312 Q 113 ¢ * 1,209 52 1
33 Primary Metal Industries ................. 554 18,061 1,475 753 109 25 11,950 1,540 8
3312 Blast Fumaces and Steel Mills . . . . . ... .... 456 7.975 1,059 213 70 4 11,609 1,342 5
3334 PrimaryAluminum .. .................. w w 2 7 w ¢ 1 0 w
34 Fabricated Meta! Products ................ " 5,123 3088 786 41 12 35 10 Q
35 Industrial Machinery and Equipment . ........ 48 8,721 814 809 18 4 58 [} ¢
38 Electronic and Other Electric Equipment . .. ... 57 8,108 515 667 19 1 24 33 1
37 Transportation Equipment ................ 55 4,802 1,702 713 16 4 249 0 Q
38 Instruments and Related Products .......... 52 4,226 842 307 8 1 975 0 1
39 Misc. Manufacturing Industries . ............ W w 159 202 w 2 65 [} *
Total ......... ... 2,901 97,502 35,685 12,002 493 2682 16,774 1,639 875
See footnotes at end of table.
Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988 19

LV

IV



Table 1. Total Primary Consumption of Energy for All Purposes by Census Region,
Industry Group, and Selected Industries, 1988: Part 1 (Continued)
(Estimates in Btu or Physical Units)

Net Natural Coke and

sic Industry Groups Total Electricity®| Residual | Distillate Gas LPG Coal Breeze | Other®
Code* and Industry (trillion Btu) | (million Fuel Oil Fuel Oil | (billion | (million (1000 (1000 | (trillion

kWh) | (1000 bbis) | (1000 bbis)| cu fi) | gallons) | short tons) | short tons) | Btu)

Midwest Census Region
20 Food and Kindred Products ............... 412 19,223 1,608 914 203 Q 4,667 78 1
21 TobaccoProducts ...................... NA NA NA NA NA NA NA NA NA
22 Textile Mill Products .................... NA NA NA NA NA NA NA NA NA
23 Apparel and Other Textile Products ......... 9 925 Q 40 5 Q Q o] ¢
24 Lumber and Wood Products .............. 35 2,000 Q w 7 w Q 0 15
25 Furniture and Fixtures ................... 20 1,677 14 104 11 3 45 0 1
26 Paper and Allied Products . ............... 327 13,063 w w 81 ] 4,660 0 83
2621 PaperMills . ............... i, 185 6,369 w w 37 2 2,947 0 52
2631 PaperboardMills . . .................... 78 2,201 251 24 16 1 1,339 0 20
27 Printing and Publishing .................. 50 8,312 Q Q 26 4 0 0 1
28 Chemicals and Allied Products .. ........... 546 28,578 w w 192 1,336 4,079 10 28
2819  Industrial Inorganic Chemicals, nec . ....... 58 10,839 w 8 15 . 166 1 w
2821  Plastics Materials and Resins . ........... 134 2,934 148 14 20 w w 0 1
2869  Industrial Organic Chemicals, nec . ........ 139 2,445 85 61 49 378 1,835 0 5
2873  Nitrogenous Fertilizers ................. 47 5§70 0 3 44 ¢ 0 0 Q
29 Petroleum and Coal Products ............. 877 8,718 w 1,625 62 w w 0 827
2911 Petroleum Refining . .................. 948 6,138 6,244 145 49 141 w 0 w
30 Rubber and Misc. Plastics Products ......... 101 11,789 w 78 50 w w [ 1
31 Leather and Leather Products ............. [ Q Q Q 2 1 Q 0 Q
32 Stone, Clay and Glass Products ........... 297 9,591 61 1,151 128 ) 5,118 22 12
3241 Cement, Hydraulic .................... < 2,677 * 276 4 ¢ 3,108 * 8
33 Primary Metal Industries ................. 1,404 50,509 3,145 831 385 27 19,470 11,011 21
3312 Blast Furnaces and Steel Millls . . . . ... .. ... 1,107 18,864 3,139 602 256 7 18,777 9,890 hA ]
3334  Primary Aluminum . ................... w w 0 6 w * w 0 w
34 Fabricated Metal Products ................ 1686 14,383 334 219 97 22 358 15 4
35 Industrial Machinery and Equipment . .. ...... 142 14,429 Q 414 68 17 741 Q 1
a8 Electronic and Other Electric Equipment . ... .. 66 7,722 134 41 31 7 204 0 1
a7 Transportation Equipment ................ 190 17,574 686 895 76 10 1,320 218 8
38 Instruments and Related Products .......... NA NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries . ............ 1 928 Q 65 6 ¢ 17 0 ¢
Total ... . i i e 478~ 208,639 16,710 7,630 1,438 1,669 40,999 11,371 1,012
South Census Region
20 Food and Kindred Products ............ 268 17,325 1,998 2,133 132 21 794 1" 26
21 TobaccoProducts .. ................. 25 855 217 81 2 3 767 0 1
22 Textile Mill Products ................. 240 27,238 1,958 888 77 22 1,734 * 11
23 Apparel and Other Textile Products .. .... 27 3,086 Q 75 9 3 113 0 Q
24 Lumber and Wood Products ........... 184 9,128 w w 14 " Q 0 128
25 Fumiture and Fixtures ................ 33 3,103 100 378 7 9 87 0 10
26 Paper and Allied Products ............. 1373 21,565 9,956 919 220 17 7570 0 834
2621 PaperMills ....................... 544 10,901 2,394 484 88 4 3,988 0 309
263t PaperboardMills . . ................. 623 5,006 5,828 115 95 2 3,476 0 392
27 Printing and Publishing ............... 33 5,848 85 40 11 3 0 0 1
28 Chemicals and Allied Products . . .. ...... 3,508 69,676 9,796 w 1683 8,854 9,192 W 488
2819 Industrial Inorganic Chemicals, nec . . ... 186 1,711 w 192 104 3 1,120 w 6
2821 Plastics Materials and Resins . ... ... .. 403 8,536 180 68 178 w w 0 35
2869 Industrial Organic Chemicals, nec .. . ... 1,634 10,728 1,388 502 807 6,307 2,229 Q 362
2873 Nitrogenous Fertilizers .............. 355 1,626 0 20 333 w 0 0 w
29 Petroleum and Coal Products .......... 3703 14,138 w 715 520 122 w 0 3,000
2911 Petroleum Refining® ................ 3,657 13,637 w 143 504 96 w 0 3,089
30 Rubber and Misc. Plastics Products . . . ... 95 12,064 1,253 214 39 7 109 0 2
31 Leathar and Leather Products .......... w w Q 10 w Q 0 0 Q
32 Stone, Clay and Glass Products . . ....... 368 13,086 w 3,093 185 18 4,260 Q 10
3241 Cement, Hydraulic ................. 11 3,730 9 299 15 * 3,417 18 5
33 Primary Metal Industries .............. 687 48,380 2,264 625 175 11 9,221 2,970 1
3312 Blast Fumaces and SteelMills . . . . ... .. 438 11,182 2,284 273 88 1 8,736 2,384 1
3334 Primary Aluminum . ................ o1 22,728 0 42 8 * w w 3
34 Fabricated Metal Products .. ........... 76 7.903 15 159 43 11 25 21 1
35 Industrial Machinery and Equipment . . . ... 51 7.622 22 Q 20 9 Q 1 1
36 Electronic and Other Electiic Equipment . . . 71 9,830 77 184 25 Q 138 63 4
37 Transportation Equipment ............. 63 8,314 554 225 26 8 85 * 1
38 Instruments and Related Products ....... NA NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries . ......... w w 33 8 w Q 0 0 Q
Total ........ ... ..., 16;830. 283,469 30,984 12859 3,201 9,147 34,179 3463 4622
See footnates at end of table.
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Table 1. Total Primary Consumption of Energy for All Purposes by Census Region,
Industry Group, and Selected Industries, 1988: Part 1 (Continued)
(Estimates in Btu or Physical Units)

Net Natural Coke and
SiC Industry Groups Total Electricity®| Residual Distillate Gas LPG Coal Breeze | Other”
Code* and Industry (trillion Btw) | (million Fuel Oil Fuel Qil | (billion | (million (1000 (1000 | (trillion
kWh) | (1000 bbis) | (1000 bbis)] cu ft) | gallons) | short tons) | short tons) | Btu)
Woest Census Region

20 Food and Kindred Products ............... 226 7,540 w 1,137 100 w w 54 45
21 TobaccoProducts . ...........ccovvunnnn 0 0 0 0 0 (] 0 0 0
22 Textile Mill Products . ................... 5 538 [} 8 3 Q 0 0 ¢
23 Apparel and Other Textile Products ......... 2 418 [1] 0 1 Q 0 0 Q
24 Lumber and Wood Products .............. 161 4,274 Q 1,215 8 w 0 0 130
25 Furniture and Fixtures ................... NA NA NA NA NA NA NA NA NA
26 Paper and Allied Products . ............... 384 12,086 w 187 79 6 w 0 228
2621 PaperMills . . ........ ... .. .. i, 131 w w 47 30 1 w 0 66
2631 PaperboardMills . . . ................... 178 2,963 1,653 111 37 1 37 0 118
27 Printing and Publishing .................. 11 1,852 0 Q 4 5 0 0 Q
28 Chemicals and Allied Products . .. .. ........ 126 11,037 w 126 70 1 175 W 4
2819  Industrial Inorganic Chemicals, nec . ....... 37 4,429 w 54 ] . 175 w w
2821 Plastics Materials and Resins ............ 1 123 2 2 1 ¢ 0 0 ¢
2869  Industrial Organic Chemicals, nec ......... 6 ¢ 0 1 4 * 0 0 2
2873  Nitrogenous Fertilizers ................. 41 717 0 1 37 * 0 0 ¢
29 Petroleum and Coal Products ............. 1404 7.560 w 1,188 96 w 0 0 953
2911 Petroleum Refining® . ............cc..... Er o] 7,802 w 768 90 w 0 0 w
30 Rubber and Misc. Plastics Products ......... 17 2,349 43 Q 8 2 0 0 Q
31 Leather and Leather Products . ............ 1 82 0 Q 1 Q 0 0 Q
32 Stone, Clay and Glass Products . .......... 146 5,368 w 736 58 13 2,311 w 2
3241  Cement, Hydraulic .................... 70 2,083 114 238 10 ¢ 2,143 58 1
33 Primary Metal Industries ................. 229 34,252 119 431 81 4 1,478 89 6
3312 Blast Furnaces and Steel Mills . . . ......... €6 2,580 60 13 17 ¢ 1,423 10 1
3334  Primary Aluminum . ................... 97 25,811 0 19 5 1 10 0 3
34 Fabricated Metal Products . ............... 34 3,543 0 57 18 5 0 0 Q
35 Industrial Machinery and Equipment . ... ..... 40 4,707 0 26 2 2 0 [} 1
38 Electronic and Other Electric Equipment . . . . .. 30 6,193 0 27 8 ¢ 0 0 1
37 Transportation Equipment . ............... 43 6,594 28 170 17 8 4 0 1
38 Instruments and Related Products ........ . 23 4,230 . 6 8 * 0 0 1
39 Misc. Manufacturing Industries . .. .......... 2 306 0 Q 1 ¢ 0 0 Q
Total ... -2,818 113,265 10,365 5,373 562 434 5,630 487 1,373

* See Appendices A and D for descriptions of the Standard industrial Classification system.

* "Net Electricity” is obtained by summing purchases, transfers in, and generation from noncombustible renewable resources, minus quantities sold and transferred
out. It does not include electricity inputs from onsite cogeneration or generation from combustible fuels because that energy has already been included as generating
fuel (for example, coal).

¢ *Other” includes net steam (the sum of purchases, generation from renewables, and net transfers), and other energy that respondents indicated was used to
produce heat and power or as feedstock/raw material inputs. See also Footnote “d.”

4 For the petroleum refining industry only, the feedstocks and raw material inputs for the production of nonenergy products (i.e., asphait, waxes, lubricants, and
solvents) and feedstock consumption at adjoining petrochemical plants are included in the “"other” column, regardless of type of energy. The remaining columns for the
petroleum refining industry include only energy that was consumed for the production of heat and power. The "other” column also includes net steam and other energy
that respondents indicated was used in the production of heat and power. Those inputs and feedstocks that were converted to other energy products (e.g., crude oil
converted to residual and distillate fuel oils) are excluded. See Appendix A for more information.

* Estimate less than 0.5 rounded to zero.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included In higher level totals.

NA=Not available. Data are included in higher level totals.

Notes: Totals may not equal sum of components because of independent rounding. sThe derived estimates presented in this table are for the primary consumption
of energy for heat and power and as feedstocks or raw material inputs. Primary consumption is defined as the consumption of the energy that was originally produced
offsite or was produced onsite from input materials not classified as an energy. Examples of the latter are hydrogen produced from the electrolysis of brine; the output
of captive (onsite) mines or wells; woodchips, bark, and woodwaste from wood purchased as a raw material input; and waste materials such as wastepaper and
packing materials. Primary consumption excludes quantities of energy that are produced from other energy inputs and, therefore, avoids double counting.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form E1A-846, *1988 Manufacturing Energy
Consumption Survey,” and Office of Oil and Gas, Petroleum Supply Division, Form EIA-810, "Monthly Refinery Report” for 1988,
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Table 1. Total Primary Consumption of Energy for All Purposes by Census Region,

Industry Group, and Selected Industries, 1988: Part 2

(Estimates in Trillion Btu)

RN

SiC Industry Groups Net Residual | Distillate | Natural Coke and
Code" and Industry Total Electricity®| Fuel Oil Fuel Oll Gas LPG Coal Breeze | Other*
Total United States
20 Food and Kindred Products ............... 994 171 50 33 489 10 153 4 85
21 TobaccoProducts ...................... 25 3 1 * 2 ¢ 17 0 1
22 Textile Mill Products . ................... 275 101 19 7 23 3 39 ¢ 12
23 Apparel and Other Textile Products ......... 54 23 2 2 22 1 3 0 1
24 Lumber and Wood Products .............. 407 58 3 23 35 3 2 0 285
25 Furniture and Fixtures ................... 63 19 1 3 23 1 3 0 12
26 Paper and Allied Products ................ 2,366 189 178 13 431 5 315 0 1,238
2621 PaperMills .............c.ccciiuiunann 1,081 ~98" 08 5 179 2 191 0 507
2631 PaperboardMills . . .................... 896 .88 54 3 160 ¢ 113 0 530
27 Printing and Publishing .................. 118 58 1 2 49 2 0 0 4
28 Chemicals and Alied Products . . ........... 4,360 416 120 17 2,049 896 307 10 545
2819  Industrial Inorganic Chemicals, nec . ....... 288 <} 6 2 135 ¢ 34 ] 8-
2821  Plastics Materials and Resins . ........... 567 44 10 1 207 225 31 0 49
2869 Industrial Organic Chemicals, nec . ........ 1,823 53 22 4 687 583 o Q 384
2873  Nitrogenous Fertilizers ................. 444 10 0 ¢ 427 w 0 Oia;, W
29 Petroleum and Coal Products ............. 5715 B2 106 99 27 723 56 8 0 59003
2911 Petroleum Refining . .................. 5aq 8,310 101 95 7 685 52 6 0 357864
30 Rubber and Misc. Plastics Products . . ... .... ’ 253 107 15 5 m 3 9 0 Gy
31 Leather and Leather Products ............. 18 5 3 1 5 ¢ 1 0 ¢
32 Stone, Clay and Glass Products ........... 966 115 14 38 468 4 291 10 27
3241 Cement, Hydraulic .................... 314 33 Q 5 30 ¢ 221 3 15
33 Primary Metal Industries ................. 2,875 500 44 15 751 6 1,118 387 45
3312  Blast Furnaces and Steel Mills . . . . . ....... 2,067 138 41 6 444 1 1,080 338 18 -
3334 PrimaryAluminum . ........ ... ... 258 225 * ¢ 20 . w w 9 .
34 Fabricated Metal Products ................ 348 106 5 7 204 4 9 1 10
35 Industrial Machinery and Equipment . ........ 280 114 3 9 129 3 18 Q 3
38 Electronic and Other Electric Equipment . . .. .. 224 108 5 5 85 3 9 2 [}
37 Transportation Equipment . ............... 350 127 19 12 139 2 37 5 9
38 Instruments and Related Products .......... 113 49 6 2 32 Q 22 0 2
39 Misc. Manufacturing Industries . ............ 41 14 1 2 20 1 2 07,.< 1
Total .....ooviiiiiiii i 2013 20:604 2,308 589 s 221, 5860, 1,002 / 2363, 420/ 2862
t v 7 i v A e 74 v
v Northéast Census Region o
20 Food and Kindred Products ............... 90 21 w 8 42 w w 0 3
21 Tobacco Products ..............covvuenn NA NA NA NA NA NA NA NA NA
22 Textile Mill Products . ................... 26 8 7 1 9 1 1 ] 2
23 Apparel and Other Textile Products ......... 15 5 2 2 7 Q 0 0 ¢
24 Lumber and Wood Products .............. 26 4 Q Q 5 ¢ 0 0 12
25 Furniture and Fixtures ................... 8 2 * 1 3 Q 0 0 Q
26 Paper and Altied Products . ............... 282 30 84 w 40 2 w 0 80
2621 PaperMills ............ ... ...t 221 w 4l w 20 1 w 0 80
2631 Paperboard MillS .. ................c..nt 20 2 5 1 8 . 4 0 .
27 Printing and Publishing .................. 21 10 * 2 7 Q 0 0 2
28 Chemicals and Allied Products . .. .......... 179 43 w w 47 ) 4 0 24
2819  Industrial Inorganic Chemicals, nec . ... .... 8 1 3 1 3 ‘ * 0 *
2821  Plastics Materials and Resins ............ 28 4 8 1 5 w w 0 2
2869  Industrial Organic Chemicals, nec . ........ 45 8 12 1 8 1 0 0 14
2873  Nitrogenous Fertilizers ................. ¢ ¢ [} * * 0 0 0 ¢
29 Petroleum and Coal Products ............. -588 ] w 7 26 2 w 0 §23
2911 Petroleum Refining .. ................. 83 7 w ¢ 23 2 4 0 w
30 Rubber and Misc. Plastics Products ......... 39 17 w 3 12 w w 0 1
31 Leather and Leather Products ............. w w 3 1 w ¢ Q 0 Q
32 Stone, Clay and Glass Products ........... 154 20 -] -] 87 1 30 1 2
3241 Cement, Hydraulic .................... 37 4 Q 1 * * 27 1 1
33 Primary Metal Industries . ................ 554 62 9 4 112 2 319 38 8
3312 BlastFunaces and SteelMills . . . . ........ 458 27 7 1 72 o 311 33 5
3334 PrimaryAluminum .. .................. w w * ¢ w ¢ * 0 w
34 Fabricated Metal Products . ............... 71 17 2 5 42 1 1 ¢ Q
35 Industrial Machinery and Equipment .. ....... 48 23 3 4 16 ¢ 1 0 .
38 Electronic and Other Electric Equipment .. ... 57 28 3 4 18 1 1 1 1
37 Transportation Equipment ................ 55 16 11 4 17 . ] 0 Q
38 Instruments and Related Products .......... 52 14 5 2 8 ¢ 22 0 1
39 Misc. Manufacturing Industries .. ........... w w 1 1 w * 2 [ *
Total ... ... e i 2,301 333 224 70 508 23 428 41 875
See footnotes at end of table.
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Table 1. Total Primary Consumption of Energy for All Purposes by Census Reglon,
Industry Group, and Selected industries, 1988: Part 2 (Continued)
(Estimates in Trillion Btu)

siC Industry Groups Net Residual | Distllate | Natural Coke and

Code" and Industry Total Electricity®| Fuel Oil Fuel Ol Gas LPG Coal Breeze | Other
Midweat Census Region
20 Food and Kindred Products ............... 412 66 10 5 209 Q 105 2 11
21 Tobacco Products . ..................... NA NA NA NA NA NA NA NA NA
22 Textile Mill Products .................... NA NA NA NA NA NA NA NA NA
23 Apparel and Other Textile Products . ........ 8 3 Q * 5 Q Q 0 ¢
24 Lumber and Wood Products .............. 35 7 Q w 7 w Q 0 18
25 Furniture and Fixtures ................... 20 8 ¢ 1 11 . 1 0 1
26 Paper and Allied Products . ............... 327 45 W w 83 1 105 0 83
2621 PaperMills,nec ..............cccii.nn 185 22 w w 38 ¢ 66 (1] 52
2631 PaperboardMills . . . ................... 76 8 2 * 17 M 30 0 20
27 Printing and Publishing . ................. 50 22 Q Q 27 ¢ 0 (1] 1
28 Chemicals and Allied Products . . ........... 546 98 w w 197 116 92 ¢ 28
2819  Industrial Inorganic Chemicals, nec . . ...... 58 37 w * 15 * 4 ¢ w
2821  Plastics Materials and Resins . ........... 134 10 1 ¢ 20 W w 0 11
2869  Industrial Organic Chemicals, nec . . ....... 139 8 1 ¢ 50 33 49 0 5
2873  Nitrogenous Fertilizers . ................ 47 2 0 * 45 ¢ 0 0 Q
29 Petroleum and Coal Products ............. - 877 23 w 9 63 w w 0 827
2911 Petroloum Refining . .................. - 948 21 39 1 50 12 w 0 w
30 Rubber and Misc. Plastics Products . ........ 101 40 w * 51 w w 0 1
31 Leather and Leather Products ............. 5 Q Q Q 2 ¢ Q 0 Q
32 Stone, Clay and Glass Products ........... 297 33 * 7 130 1 114 1 12
3241 Cement Hydraulic .................... 93 9 ¢ 2 4 ¢ 69 ¢ 8
33 Primary Metal Industries ................. 1,404 172 20 5 396 2 515 273 21
3312  Blast Furnaces and Steef Mills . . ... ....... 1,107 64 20 4 264 1 498 245 11
3334  Primary Aluminum . ................... w W 0 ¢ w ‘ w 0 w
34 Fabricated Metal Products .. .............. 166 49 2 1 100 2 8 * 4
35 Industrial Machinery and Equipment . ........ 142 49 Q 2 70 1 17 Q 1
36 Electronic and Other Electric Equipment . . . . .. 2] 28 1 ‘ 32 1 5 1] 1
37 Transportation Equipment ................ 190 60 4 5 78 1 30 5 (]
38 Instruments and Related Products .......... NA NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries . ............ 1 3 Q * 8 ¢ * 0 ¢
Total ... ... e 4,778 712 105 44 1,480 145 908 282 1,012
South Census Region
20 Food and Kindred Products ............... 266 59 13 12 135 -2 18 ¢ 28
21 TobaccoProducts .. ............cinuunnn 25 3 1 ¢ 2 ¢ 17 0 1
22 Textile Mill Products . ................... 240 a3 12 5 79 2 39 * 11
23 Apparel and Other Textile Products ......... 27 14 Q ¢ 10 * 3 0 Q
24 Lumber and Wood Products .............. 184 31 w w 15 1 Q 0 128
25 Furniture and Fixtures . .................. 33 1 1 2 7 1 2 0 10
26 Paper and Allied Products . ............... 1,373 74 63 5 227 1 170 0 834
2621 PaperMills . ........... ... . ...c.u... 544 k74 15 3 91 ¢ 89 0 309
2631  PaperboardMills. . .................... 623 17 37 1 08 ¢ 78 0 392
27 Printing and Publishing .................. 33 20 * * 11 ¢ 0 0 1
28 Chemicals and Allied Products ... .......... 3,508 238 82 w 1,732 770 207 w 488
2819  Industrial Inorganic Chemicals, nec . ....... 1886 40 w 1 107 ¢ 28 w 8
2821  Plastics Materials and Resins . ........... 403 29 1 ¢ 181 w w 0 35
2869  Industrial Organic Chemicals, nec ......... 1,634 a7 9 3 625 549 50 Q 362
2873  Nitrogenous Fertllizers . ................ 355 -] 0 * 343 w 0 0 w
29 Petroleum and Coal Products ............. ~83;703 48 w 4 536 11 w 0 3,000
2911 Petroleum Refinin .. ................. 3,657 47 w 1 519 8 w 0 3,088
30 Rubber and Misc. Plastics Products ......... a5 41 8 1 40 1 2 ] 2
31 Leather and Leather Products ............. w w Q * w Q 0 0 Q
32 Stone, Clay and Glass Products ........... 368 45 w 18 191 2 95 Q 10
3241  Cement, Hydraulic .................... 111 13 * 2 15 ¢ 76 * 5
33 Primary Metal Industries ................. 687 158 14 4 181 1 245 74 11
3312  Blast Furnaces and SteelMills . . . ......... 438 38 14 2 91 ¢ 233 59 1
3334  Primary Aluminum . ................... 91 78 0 ¢ 8 ¢ w w 3
34 Fabricated Metal Products ................ 76 27 . 1 44 1 1 1 1
35 Industrial Machinery and Equipment . ........ 51 26 * Q 21 1 Q ¢ 1
36 Electronic and Other Electric Equipment . .. ... 71 34 . 1 25 Q 3 2 4
37 Transportation Equipment . ............... 63 28 3 1 26 . 2 . 1
38 Ingtruments and Related Products .......... NA NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries . ............ w w * ¢ w Q 0 0 Q
Total ... ... . e 10,839 0967 195 75 3,204 796 805 86 4,622
See footnotes at end of table.
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Table 1. Total Primary Consumption of Energy for All Purposes by Census Region,

Industry Group, and Selected Industries, 1988: Part 2 (Continued)
(Estimates in Trillion Btu)

SiC Industry Groups Net Residual | Distilate | Natural Coke and

Code* and Industry Total Electricity® | Fuel Gil Fuel Qil Gas LPG Coal Breeze | Other®
Waest Census Region

20 Food and Kindred Products ............... 226 26 w 7 103 w w 1 45
21 TobaccoProducts .................c.... 0 ] 0 0 [} 0 0 0 [}
22 Textile Mill Products . ................... 5 2 ] * 3 Q 0 0 .
23 Apparel and Other Textile Products ......... 2 1 0 0 1 Q 0 0 Q
24 Lumber and Wood Products . ............. 161 15 Q 7 8 w 0 0 130
25 Furniture and Fixtures . .................. NA NA NA NA NA NA NA NA NA
26 Paper and Allied Products ................ 384 4 w 1 81 * w 0 228
2621 PaperMills .............. ... ... ... 131 w w ¢ 31 ¢ w 0 66
2631 PsperboardMills . . .................... 178 10 10 1 38 ¢ 1 0 118
27 Printing and Publishing .................. 11 6 0 Q 4 ¢ 0 0 Q
28 Chemicals and Allied Products . . ........... 126 38 w 1 72 ‘ 4 w 4
2819  Industrial Inorganic Chemicals, nec . ... .... k1 15 w ¢ 10 ¢ 4 w w
2821  Plastics Materialsand Resins .. .......... 1 ‘ * * 1 ¢ 0 0 ¢
2869  Industrial Organic Chemicals,nec . . ....... 8 * 0 ‘ 4 * (1] 0 2
2873  Nitrogenous Fertilizers . ................ 41 2 [} ¢ 39 ¢ [} 0 .
29 Petroleum and Coal Products ............. 4134 26 w 7 99 w 0 0 953
2911 Petroleum Refining® .. .............u... 124 27 w 4 93 w 0 0 w
30 Rubber and Misc. Plastics Products ......... 17 8 ¢ Q 8 ¢ 1] 0 Q
31 Leather and Leather Products ............. 1 ‘ 0 Q 1 Q 0 0 Q
32 Stone, Clay and Glass Products ........... 146 18 w 4 80 1 52 w 2
3241 Cement, Hydraulic .................... 70 7 1 1 10 ¢ 48 1 1
33 Primary Metal Industries . ................ 229 17 1 3 62 ¢ 39 2 6
3312 Blast Furnaces and Steel Mills . . . . ........ 66 9 ¢ ¢ 18 ¢ 38 ¢ 1
3334  Primary Aluminum . .. ............. ..., 97 87 0 ‘ 8 ‘ ¢ 0 3
34 Fabricated Metai Products . ............... 34 12 "] * 18 * 0 0 Q
35 Industrial Machinery and Equipment ... ...... 40 16 0 * 23 * 0 0 1
38 Electronic and Other Electric Equipment ... ... 30 21 [} ¢ 8 * 0 0 1
k74 Transportation Equipment ................ 43 22 * 1 18 1 ¢ 0 1
38 Instruments and Related Products .......... 23 14 ¢ * 8 ¢ 0 0 1
39 Misc. Manufacturing Industries . ............ 2 1 0 Q 1 * 0 0 Q
Total ... . e e 2616 386 65 3] 5§79 a8 133 1 1,373

* See Appendices A and D for descriptions of the Standard industrial Classification system.

* *Net Electricity” is obtained by summing purchases, transfers in, and generation from noncombustible renewabie resources, minus quantities sold and transferred
out. It does not include electricity inputs from onsite cogeneration or generation from combustible fuels because that energy has already been included as generating
fuel (for example, coal).

¢ *Other” includes net steam (the sum of purchases, generation from renewables, and net transfers), and other energy that respondents indicated was used to
produce heat and power or as feedstock/raw material inputs. See also Footnote "d.”

‘ For the petroleum refining industry only, the feedstocks and raw material inputs for the production of nonenergy products (i.e., asphalt, waxes, lubricants, and
solvents) and feedstock consumption at adjoining petrochemical plants are included in the “other” column, regardiess of type of energy. The remalining columns for the
petroleum refining industry include only energy that was consumed for the production of heat and power. The “other” column also includes net steam and other energy
that respondents indicated was used in the production of heat and power. Those inputs and feedstocks that were converted to other energy products (e.g., crude oil
converted to residual and distillate fuel oils) are excluded. See Appendix A for more information.

* Estimate less than 0.5 rounded to zero.

Wa=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

NA=Not available. Data are included in higher level totals.

Notes: «Totals may not equal sum of components because of independent rounding. «The derived estimates presented in this table are for the primary consumption
of energy for heat and power and as feedstocks or raw material inputs. Primary consumption is defined as the consumption of the energy that was originally produced
offsite or was produced onsite from input materials not classified as an energy. Examples of the latter are hydrogen produced from the electrolysis of brine; the output
of captive (onsite) mines or wells; woodchips, bark, and woodwaste from wood purchased as a raw material input; and waste materials such as wastepaper and
packing materials. Primary consumption excludes quantities of energy that are produced from other energy inputs and, therefore, avoids double counting.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, “1988 Manufacturing Energy
Consumption Survey,” and Office of Oil and Gas, Petroleum Supply Division, Form EIA-810, "Monthly Refinery Report® for 1988.
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Table 2. Total Primary Consumption of Combustible Energy for Nonfuel Purposes by
Census Region, Industry Group, and Selected Industries, 1988
(Estimates in Btu or Physical Units)
Natural Coke and
SiC Industry Groups Residual Distillate Gas LPG Coal Breeze Othet®
Code* and Industry Total Fuel Oil Fuel Oil (billion | (miltion (1000 (1000 (trillion
(trillion Btu) | (1000 bbls) | (1000 bbis) | cu ft) gallons) | short tons) | shorttons) | Bt)
Total United States
20 Food and Kindred Products ............... 4 Q Q 2 Q 5 w Q
21 TobaccoProducts ...................... 1 ] 0 0 3 0 0 1
22 Textile Mill Products . ................... * 0 ¢ * * 0 0 ¢
23 Apparel and Other Textile Products ......... Q 0 (] 0 0 0 0 Q
24 Lumber and Wood Products .............. 4 0 Q Q 1 0 0 4
25 Furniture and Fixtures ................ .. Q 0 0 0 0 0 0 Q
26 Paper and Allied Products ................ 22 0 Q 3 ¢ 0 0 19
2621 PaperMills . ........... ... 2 0 w 2 0 0 0 W
2631 Paperboard Mills . . . ................... 18 0 9 Q * 0 0 18
27 Printing and Publishing .................. 1 0 0 1 0 0 0 Q
28 Chemicals and Allied Products . ............ 1,678 3,434 427 526 10,251 492 358 189
2819 Industrial Inorganic Chemicals, nec. . . . . . .. . 22 0 w w * w w 2
2821 Plastics Materials and Resins ............ 204 0 * w 2,570 0 0 w
2869 Industrial Organic Chemicals, nec ......... 811 0 332 81 6,003 0 Q 143
2873 Nitrogenous Fertilizers ................. 258 0 0 247 w 0 0 w )
29 Petroleum and Coal Products ............. 5746290 Q Q 1 Q 44 0 8285 255
2911 Pstroleum Refining® ................ .. a8y, 3268 0 o 0 0 0 0 3258 zX9/
30 Rubber and Misc. Plastics Products ......... 1 w * ¢ w 13 0 ¢
31 Leather and Leather Products ............. Q 0 Q 0 0 (] 0 Q
32 Stone, Clay and Glass Products ........ .. 8 [} 82 4 1 Q Q ¢
3241 Cement, Hydraulic .................... ¢ 0 32 * * 0 0 *
33 Primary Metal Industries ................. 1,106 788 < 10 Q 39,470 671 16
3312 Blast Furnaces and Steeif Mills . .. ...... .. 1,064 788 56 6 0 38,971 260 2
3334 Primary Aluminum .. .................. 12 0 0 0 0 w w 8
34 Fabricated Metal Products .. .............. 3 0 Q 2 Q 1 7 1
35 Industrial Machinery and Equipment ... ...... 4 0 Q 3 * 1 0 *
36 Electronic and Other Electric Equipment . ... .. 8 0 1 1 1 42 87 4
37 Transportation Equipment . ............... 3 0 w 1 1 1 Q 1
38 Instruments and Related Products .......... 1 0 ‘ ¢ Q 0 0 1
39 Misc. Manufacturing Industries . ............ ) ¢ 1] 0 ¢ 1 ] 0 Q
Total ...t 728432 4,230 1,196 554 10,286 40,070 1,164 883+ /7Y
Northeast Cenws’ﬁ"egﬁn .
20 Food and Kindred Products ............. Q 0 Q Q Q 0 0 0
21 TobaccoProducts .. .................. NA NA NA NA NA NA NA NA
22 Textile Mill Products . .............. .. * 0 * * 0 0 0 *
23 Apparel and Other Textile Products ....... 0 0 0 0 0 0 0 0
24 Lumber and Wood Products ............ Q 0 0 o 0 0 0 Q
25 Furniture and Fixtures ................. 0 0 0 0 0 0 0 0
26 Paper and Altied Products .. ............ 1 0 Q Q Q 0 0 *
2621 PaperMills ........................ * 0 w * 0 0 0 *
2631 PaperboardMills . . . ................. 0 0 0 0 0 0 0 0
27 Printing and Publishing ................ Q 0 0 0 0 0 0 Q
28 Chemicals and Allied Products . . ......... 10 0 Q ¢ w 0 0 w
2819 Industrial Inorganic Chermicals, nec . . .. .. * 0 0 0 0 0 0 v
2821 Plastics Materials and Resins . ......... w 0 0 * w 0 0 *
2869 Industrial Organic Chemicals, nec . .. .... 1 0 4 0 12 0 0 *
2873 Nitrogenous Fertilizers .. ............. 0 0 0 0 0 0 0 0
29 Petroleum and Coal Products ........... --868 0 Q 0 Q 44 0 _Q
2911 Petroleum Refining® . ................ -387 0 0 0 0 0 0 367
30 Rubber and Misc. Plastics Products .. .. ... * 0 * Q Q 0 0 *
31 Leather and Leather Products ........... Q 0 Q 0 0 0 0 Q
32 Stone, Clay and Glass Products . . ........ Q 0 Q Q * 0 0 *
3241 Cement, Hydraulic .................. . 0 0 0 0 0 0 *
33 Primary Metal Industries ............... 316 0 Q Q * 11,574 158 1
3312 Blast Fumaces and SteeiMills . . . .. ..... 311 0 * 0 0 11,570 20 *
3334 Primary Aluminum .. ................ w 0 0 0 0 1 0 w
34 Fabricated Metal Products .. ............ * 0 Q * Q 0 0 Q
35 Industrial Machinery and Equipment ... .... * 0 Q * Q 0 0 Q
36 Electronic and Other Electric Equipment . . . . 2 0 Q Q 0 1 25 ¢
37 Transportation Equipment .. ............ * 0 o Q v 0 0 *
38 Instruments and Related Products ........ Q 0 0 Q 0 0 0 *
39 Misc. Manufacturing Industries . .......... Q 0 0 Q 1 0 0 v
Total .. ...t 899 0 Q 3 w 11,619 183 W

See footnotes at end of table.
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Table 2. Total Primary Consumption of Combustible Energy for Nonfuel Purposes by

Census Region, Industry Group, and Selected Industries, 1988 (Continued)
(Estimates in Btu or Physical Units)

Natural Coke and
SIC Industry Groups Residual Distillate Gas LPG Coal Breeze | Other®
Code" and Industry Total Fuel Oll Fuel Ol | (billlon | (milion (1000 (1000 (trilllon
(trillion Btu) | (1000 bbis) | (1000 bbis) | cu ft) | galions) | short tons) | short tons) | Blu)
Midwest Census Region
20 Food and Kindred Products ............. 2 0 Q 1 Q Q w Q
21 TobaccoProducts .................... NA NA NA NA NA NA NA NA
22 Textile Mill Products .................. NA NA NA NA NA NA NA NA
23 Apparel and Other Textile Products ....... Q 0 0 0 0 [} 0 Q
24 Lumber and Wood Products ............ Q 0 Q Q 0 0 0 0
25 Fumiture and Fixtures ................. Q 0 0 0 0 0 0 Q
26 Paper and Allied Products .............. 8 0 6 w Q 0 1] w
2621 PaperMills .. ...................... 1 0 w * 1] 0 0 w
2631 PaperboardMills . . . ................. 7 ] Q Q Q 0 0 7
27 Printing and Publishing ................ Q 0 0 Q 0 0 0 Q
28 Chemicals and Allied Products . . ......... 156 0 Q 34 w Q w 1
2819 Industrial Inorganic Chemicals, nec .. .... w 0 0 * 0 0 0 w
2821 Plastics Materials and Resins .. ........ w 0 0 Q w 0 0 *
2869 Industrial Organic Chemicals, nec .. ..... 46 0 5 13 377 0 0 *
2873 Nitrogenous Fertilizers ............... 17 0 0 17 0 0 (1] 0
29 Petroleum and Coal Products ........... A87 w Q Q 0 0 0 Q
2911 Patroleum Refining® ................. 483 0 0 0 0 0 0 483
30 Rubber and Misc. Plastics Products ....... 1 w Q * Q 13 0 Q
31 Leather and Leather Products ........... 0 0 0 0 0 0 0 0
32 Stone, Clay and Glass Products . .. .... ... * 0 Q . * Q Q *
3241 Cement, Hydraulic .................. * 0 w * * 0 0 *
33 Primary Metal Industries ............... 504 788 15 9 Q 17,808 282 6
3312 Blast Fumaces and Steel Mills . . . . ... ... 486 788 7 8 0 17,565 115 1
3334 Primary Aluminum .. ................ w 0 0 0 0 w 0 w
34 Fabricated Metal Products .............. 2 0 6 1 Q 1 0 Q
35 industrial Machinery and Equipment .. .. ... 2 0 Q 1 ¢ 0 0 v
36 Electronic and Other Electric Equipment . . . . Q 0 * Q * 0 0 *
7 Transporiation Equipment .............. 2 0 w * w 1 Q 1
38 Instruments and Related Products ........ NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries .. ......... * 0 0 * 0 0 0 *
Jotal ... ... 1,168 790 468 49 w 17,928 308 w
South Census Region
20 - Food and Kindred Products ............. 1 0 w 1 Q 0 0 *
21 TobaccoProducts .. .................. 1 0 0 0 3 0 0 1
22 Textlie Mili Products .................. ‘ 1] 0 . . 0 0 ¢
23 Apparel and Other Textile Products ....... Q 0 0 0 0 0 0 Q
24 Lumber and Wood Products ............ * 0 Q 0 Q 0 0 *
25 Fumiture and Fixtures . ................ Q 0 0 0 0 0 0 Q
26 Paper and Allied Products .............. 13 0 * w * 0 0 w
2621 PaperMills . . ...................... 1 0 0 1 (1] 0 o *
2631 Paperboard Mills . . . ................. 11 0 0 0 * 0 0 1
27 Prnting and Publishing ................ * 0 0 Q 0 0 0 Q
28 Chemicals and Allied Products .. ......... 1,481 3,434 w 469 8,836 389 w 193
2819 Industrial Inorganic Chemicals, nec ... ... 14 0 w w * w w w
2821 Plastics Materials and Resins . .. ....... 204 (1] * w w 0 0 w
2869 industrial Organic Chemicals, nec . . ..... 761 0 323 68 6,304 0 Q 141
2873 Nitrogenous Fertilizers ............... 224 0 o 214 w 0 0 w
29 Petroleum and Coal Products ........... -ar 0 Q 0 Q 0 0 Q
2911 Petroloum Refining® ................. 2,005 0 0 0 0 0 0 2,006
30 Rubber and Misc. Plastics Products ....... * 0 * . * 0 0 *
31 Leather and Leather Products ........... 0 0 0 0 0 0 0 0
32 Stone, Clay and Glass Products . . ........ 5 0 w 4 * 0 Q *
3241 Cement, Hydrauic .................. . 0 w 0 Q 0 0 ¢
33 Primary Metal Industries .. ............. 243 0 58 . Q w w w
3312 Blast Fumaces and Steel Mills . . . . . .. ... 229 0 48 * 0 w w *
3334 Primary Aluminum .. ................ 5 0 0 0 0 w w 2
34 Fabricated Metal Products .. ............ 1 0 . Q 0 0 7 *
35 Industrial Machinery and Equipment .. ..... 1 0 0 1 Q 1 0 Q
36 Electronic and Other Electric Equipment . . .. 6 0 Q . * 40 62 4
37 Transporiation Equipment .............. * 0 1 Q Q 0 0 o
38 Instruments and Related Products .. ... ... NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries . .......... Q 0 0 Q 0 0 0 Q
Total ....... ... ... i, 3.179- 3434 481 477 8,856 w 409 w
See footnotes at end of table.
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Table 2. Total Primary Consumption of Combustible Energy for Nonfuel Purposes by
Census Region, Industry Group, and Selected Industries, 1988 (Continued)

(Estimates in Btu or Physical Units)

Natural Coke and
SIC Industry Groups Residual Distillate Gas LPG Coal Breeze Other*
Code" and Industry Total Fuel Ol Fuel Oil (billion | (million (1000 (1000 (trillion
(trilion Btu) | (1000 bbis) | (1000 bbis) | cu ft) gallons) | short tons) | short tons) | Btu)
Waest Census Region
20 Food and Kindred Products ............. 1 *
21 TobaccoProducts .. .................. 0 0
22 Textile Mill Products .................. 0 0
23 Apparel and Other Textile Products ....... 0 0
24 Lumber and Wood Products ............ 4 1 4
25 Fumituwre and Fixtures .. ............... NA N N N N N NA
26 Paper and Allied Products .............. *
2621 PaperMills . .................c.c... 0
2631 Paperboard Mills . . . .. e *
27 Printing and Publishing ................ 0
28 Chemicals and Allied Products . . ......... 32

2819 Industrial Inorganic Chemicals, nec . ... ..
2821 Plastics Materials and Resins ..........
2869 Industrial Organic Chemicals, nec . . .. ...
2873 Nitrogenous Fertilizers ...............

DoooocooooooocooocDooooocooocor»o0000D

w

2

17

29 Petroleum and Coal Products . .......... 409
2911 Petroleum Refining® ................. “ 403
30 Rubber and Misc. Plastics Products .. ..... Q
31 Leather and Leather Products ........... Q
32 Stone, Clay and Glass Products . . . ....... *
3241 Cement, Hydraulic .................. v
a3 Primary Metal Industries ............... 42
3312 Blast Fumaces and Steel Mills . . . . ... ... 38
3334 Primary Aluminum .. ................ 3
34 Fabricated Metal Products .............. Q
35 Industrial Machinery and Equipment . . .. ... Q
36 Electronic and Other Electric Equipment . . . . Q
37 Transportation Equipment .............. Q
38 Instruments and Related Products ........ *
39 Misc. Manufacturing Industries .. ......... 0
Total ........... ... . i 490
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* See Appendices A and D for descriptions of the Standard Industrial Classification system.

® "Other” includes all other energy that respondents indicated was used for nonfuel purposes, i.e., as petrochemical foedstocks or raw material inputs. See also

Footnote “c."

° For the petroleum refining industry only, the feedstocks and raw material inputs for the production of nonenergy products (i.e., asphalt, waxes, lubricants, and
solvents) and feedstock consumption at adjoining petrochemical plants are included in the "other* column, regardiess of type of energy. Those inputs and feedstocks
that were converted to energy products (e.g., crude oil converted to residual and distillate fuel oils) are excluded. See Appendix A for more information.

* Estimate less than 0.5 rounded to zero.

WaWithheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

QeWithheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

NA-=Not available. Data are included in higher level totals.

Notes: «Totals may not equal sum of components because of independent rounding. <The derived estimates presented in this table are for the primary consumption
of energy as feedstocks or raw material inputs. Primary consumption is defined as the consumption of the energy that was originally produced offsite or was produced
onsite from input materials not classified as an energy. Examples of the latter are hydrogen produced from the electrolysis of brine; the output of captive (onsite) mines
or wells; woodchips, bark, and woodwaste from wood purchased as a raw material input; and waste materials such as wastepaper and packing materials. Primary
consumption excludes quantities of energy that are produced from other energy inputs and therefore avoids double counting.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, "1988 Manufacturing Energy
Consumption Survey,” and Office of Oil and Gas, Petroleum Supply Division, Form EIA-810, "Monthly Refinery Report” for 1888.
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Region, Industry Group, and Selected Industries, 1988

(Estimates in Btu or Physical Units)

Total Inputs of Energy for Heat, Power, and Electricity Generation by Census

SIC Industry Groups Total Net E Residual Fuel Oil Distillate Fuel Oil | Natural Gas
Code* and Industry (trillion Bw) (miflion kWh) (1000 bbis) (1000 bbis) (billion cu ft)
Total United States
20 Food and Kindred Products . ................... 996 50,206 w w 473
21 Tobacco Products .............coiiiieeninnns 24 864 217 81 2 .
22 Textle Mitl Products . ........................ 275 20,738 3,024 1,144 80
23 Apparel and Other Textile Products .............. 54 6,659 311 397 21
24 Lumber and Wood Products ................... 404 16,431 458 3,835 34
25 Furniture and Fixtres .............covvvunn... 83 5,651 185 591 22
26 Paper and Allied Products ..................... 2,347 55517 28,274 2,139 415
2621 PaperMills . . ..........cccciiiiiiiinnninn, 1,080 28,738 15,571 832 173
2631 PaperboardMills . . . . ....................... 879 10,684 8,515 458 155
27 Printing and Publishing . ...................... 115 17,062 117 384 47
28 Chemicals and Allied Products .. ... ............. 2,862 121,854 16,596 2,654 1,465
2819 Industrial Inorganic Chemicals,nec ............. 273 27,391 1,026 w w
2821 Plastics Materialsand Resins . ................ 284 12,842 w 248 w
2869 Industrial Organic Chemicals,nec .............. 1,096 15,428 3,918 424 587
2873 Nitrogenous Fertilizers . ..................... 193 2,930 0 24 168
29 Petroleum and Coal Products .................. 3,122 31,124 15,703 4,358 702
2911 Petroleum Refining . ..................c.cc... 3,052 29,602 15,034 1,138 666
30 Rubber and Misc. Plastics Products .............. 252 31,209 w 785 107
31 Leather and Leather Products .................. 16 1,301 548 169 5
32 Stone, Clay and Glass Products ................ 1,000 33,793 2,209 6,013 451
3241 Cement, Hydraulic . ........................ 338 9,802 Q 802 28
33 Primary Metal Industries ...................... 2,622 149,202 6,239 2,547 720
3312 Blast Furnaces and Steef Mills . . . . ............. 1,855 40,570 5,754 1,045 425
3334 Primary Aluminum .. ............c.ioviienn. 246 65,818 2 74 19
34 Fabricated Metal Products . .................... 343 30,952 737 1,202 197
35 Industrial Machinery and Equipment ... ........... 276 33,480 556 1,476 123
36 Electronic and Other Electric Equipment . . ......... 215 31,852 725 917 82
37 Transportation Equipment . .................... 349 37,283 2,970 w 134
38 instruments and Related Products ............... 113 14,344 917 368 31
39 Misc. Manufacturing Industries . . ................ 41 4,183 195 275 19
Total ... e e, 15,489 702,876 o 90,413 386,766 5,141
o). o6 Sy e - P EREEEY:
PUALTE NormastCens%;Roglon 2 g
20 Food and Kindred Products .................... 20 8,117 w - 1,334 41
21 Tobacco Products . ...........cooviiiiinnannn NA NA NA NA NA
22 Textile Mill Products ............... ...t 26 1,658 1,067 246 9
23 Apparel and Other Textile Products .............. 15 1,330 250 282 7
24 Lumber and Wood Products ................... 26 1,031 Q Q 5
25 Furniture and Fixtures ......................en 8 633 Al 109 3
28 Paper and Allied Products . .................... 281 8,804 13,419 w w
2621 PaperMills . ............cccoiiiiiiiiiiins 221 w 11,307 w 19
2631 PaperboardMills . . . . ............. .. ., 20 513 783 217 7
27 Printing and Publishing ....................... 21 3,042 39 297 6
28 Chemicalsand Alled Products . .. ............... 170 12,564 w w 48
2819 Industrial Inorganic Chemicals,nec ............. 8 411 438 99 3
2821 Plastics Materials and Resins ................. w 1,250 1,224 164 5
2869 Industrial Organic Chemicals, nec .............. 44 2,384 1,968 170 8
2873 Nirogenous Fertillzers . ..................... * w 0 * ¢
20 Petroleum and Coal Products .................. 230 2,708 w 1,115 25
2911 Petroleum Refining . ........................ 217 2,115 w 83 22
30 Rubber and Misc. Plastics Products .............. 39 5,007 w 484 1"
3N Leather and Leather Products .................. w w 403 116 W
32 Stone, Clay and Glass Products ................ 158 5,737 990 1,105 84
3241 Cement, Hydraulic ......................... 42 1,312 Q 113 ¢
33 Primary Metal Industries ...................... 355 18,081 1,475 734 108
3312 Blast Furnaces and Steel Mills . . . . ............. 262 7,975 1,059 212 70
3334 Primary Aluminum . . .. ..................... w w 2 7 w
34 Fabricated Metal Products . .................... 70 5,123 388 774 41
35 Industrial Machinery and Equipment .. ............ 47 8,721 514 693 15
36 Electronic and Other Electric Equipment .. ......... 56 8,108 515 666 18
37 Transportation Equipment . .................... 55 4,802 1,702 713 16
38 Instruments and Related Products ............... 52 4,226 842 307 8
39 Misc. Manufacturing industries . ................. w w 159 202 w
Total ... et 1,726 97,502 35,685 11,906 490
See footnotes at end of table.
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Table 3. Total Inputs of Energy for Heat, Power, and Electricity Generation by Census
Region, Industry Group, and Selected Industries, 1988 (Continued)
(Estimates in Btu or Physical Units)
SiC Industry Groups LPG Coal Coke & Breeze Other®
Code" and Industry (million gallons) (1000 shost tons) (1000 short tons) (trillion Btu))
Total United States
20 FoodandKindred Products ................ccoovunn w 6,796 w 90
21 Tobacco Products .. ...ttt iiiennnnens 1 767 0 .
22 Textle Mill Products . ..........cciiiiiiiieennnnans 31 1,760 ¢ 12
23 Apparel and Other Textile Products ................... 9 130 0 1
24 LumberandWood Products ..............cccviennnn 39 106 0 282
25 Furniture and Fixtures .. .........ccoviiiiininnnnns 14 132 0 12
26 Paperand Allied Products ..........cccvviiiuennnnnns 53 14,036 0 1,221
2621 PaperMills . ... ....... .. uriiirniniinsnrnsnens 23 8,546 0 508
2631 Paperboard Mills . . . . . ... i e 5 5,009 0 518
27 Printing and Publishing ............. ... i, 18 0 0 4
28 Chemicals and Allied Products . .. ...........oouvuunnn 44 13,150 119 519
2819 Industrial Inorganic Chemicals,nec .................. 3 w w 14
2821 Plastics Materials and Resins . ..................... 13 1,366 0 54
2869 Industrial Organic Chemicals,nec¢ ................... 8 4,064 0 321
2873 Nitrogenous Fertilizers .. ...............ccoiivinan * 0 0 10
29 Petroleum and Coal Products . ...........ccvvnnnnn. 628 202 0 2,109
2911 Petroleum Refining .. ....... ..., 600 287 0 2,108
30 Rubber and Misc. Plastics Products . .................. w 375 0 4
31 Leather and Leather Products . ...................... 1 61 0 *
32 Stone, Clay and Glass Products ..................... 47 13,007 390 87
3241 Cement, Hydraulic ..............cccviiiieiinnnn. * 9,876 127 42
Primary Metal Industries .............c.c oiueniinnn 60 2,650 31,539 470
3312 Blast Furnaces and SteelMills . . . . .................. 12 1,573 29,987 458
3334 Primary Aluminum .. ....... .. ... iiiiiiiiiian, 2 0 0 1
34 Fabricated Metal Products . ............c.oovvnvnnnnn. 49 447 39 9
35 Industrial Machinery and Equipment .. ................. 32 806 Q 2
36 Electronic and Other Electric Equipment .. .............. 33 324 9 2
37 Transportation Equipment ..............ccoiiinnnn. 24 1,646 w ]
38 Instruments and Related Products .. .................. Q 975 caav-cokKz 0 2
-39 Misc. Manufacturing Industries .. ...............ovun.. 6 82 L, 0 1
(L5 1,228 (4.} 57512 - . nzy - 32,458 4,817
50T
106 ™ Northeast Census Region
20 Food and Kindred Products . ....................... w w 0 3
21 Tobacco Manufactures ................ccevniunnnnn. NA NA NA NA
22 Textile Mill Products .. ............civiinnennnenn. 9 28 [} 2
23 Apparet and Other Textile Products ................... Q 0 0 ¢
24 Lumber and Wood Products . .............cccovvvnnnn 4 0 0 12
25 Furniture and FiXtures . ............cciineninnnnen, Q 0 0 Q
26 Paperand Allied Products ............ ... civiinnnnnn 21 w 0 w
2621 PaperMills . . ......... ..o ieiiiiiiininnnnnann 16 w 0 80
2631 Paperboard Mills . . . .. ...t i 1 157 0 *
27 Printing and Publishing ... ............. ..., Q 0 0 2
28 Chemicalsand Allied Products .. .. ..........ccoovvunn w 195 0 w
2819 Industrial Inorganic Chemicals,nec .................. ¢ * 0 ¢
2821 Plastics Materials and Resins . ..................... w w 0 2
2869 Industrial Organic Chemicals,nec ................... 4 0 0 14
2873 Nitrogenous Fertilizers .. ..............covivuin.n. [} 0 0 ¢
29 Petroleum and Coal Products ....................... 28 w 0 w
2911 Petroleum Refining . .......... .. viiiiiiiiiiann. 28 194 0 w
30 Rubber and Misc. Plastics Products . .................. w w 0 1
31 Leather and Leather Products ....................... ¢ Q 0 Q
32 Stone, Clay and Glass Products . ..........cov0nuvnns 7 1,320 55 8
3241 Cement, Hydraulic ...................ccocivninnn. * 1,209 52 (-]
33 Primary Metal Industries ................ ... .00ieen. 25 376 3,243 78
3312 Blast Furnaces and Stegl Mills . . . .. ................. 4 38 3,174 75
3334 Primary Aluminum .. .......... ... 0 viiinrnnannn ¢ 0 0 ¢
34 Fabricated Metal Products . ......................... 12 35 10 Q
35 Industrial Machinery and Equipment . .................. 4 56 0 *
36 Electronic and Other Electric Equipment . . .............. 1" 23 8 1
37 Transportation Equipment .. ............. oo ... 3 249 0 Q
38 Instruments and Related Products . ................... 1 975 0 1
39 Misc. Manufacturing Industries . ................... ... 2 65 0 *
Total ... .. e e w 5,155 3,316 w

See footnotes at end of table.
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Table 3. Total inputs of Energy for Heat, Power, and Electricity Generation by Census

Region, Industry Group, and Selected Industries, 1988 (Continued)
(Estimates in Btu or Physical Units)

SiC Industry Groups Total Net Electricity® Residual Fusl Oil Distillate Fuei Oif | Natural Gas
Code* and industry (trillion Btu) (million kWh) {1000 bbls) (1000 bbis) (billion cu ft)
Midwest Census Region
20 Foodand Kindred Products . ................... 411 19,223 1,608 w 202
21 TobaccOProducts .. ........covnvennnnsnennns NA NA NA NA NA
22 Textle Mill Products . ..............vvnvirnnnn NA NA NA NA NA
23 Apparel and Other Textile Products .............. 9 925 Q 40 5
24 Lumber and Wood Products . .................. 35 2,000 Q w 7
25 Furnitwreand Fixtures . ...............vuvune. 20 1,677 14 104 11
26 Paper and Allied Products . .................... 320 13,063 w w 80
2621 PaperMills . . ..........cccceeieinvnenrnnan 185 6,369 w w 37
2631 Paperboard Miills . . .. ............c..ci0iin. €9 2,201 251 19 16
27 Printing and Publishing ....................... 50 8,312 Q Q 28
28 Chemicals and Allied Products . ................. 395 28,578 w w 158
2819 Industrial Inorganic Chemicals,nec ............. w 10,839 w 8 w
2821 Plastics Materials and Resins . ................ w 2,834 148 14 20
2869 Industrial Organic Chemicals,nec .............. a3 2,445 85 58 36
2873 Nitrogenous Fertilizers . ..................... 31 570 0 3 27
29 Petroleum and Coal Products .................. 490 8,718 w 1,381 81
2911 Petroleum Refining . . ........c.ccoiiiiiinann 465 6,138 w 145 49
30 Rubber and Misc. Plastics Products .............. 101 11,789 w 78 49
31 Leather and Leather Products .................. 5 Q Q Q 2
32 Stone, Clay and Glass Products ................ 320 9,591 81 w 126
3241 Cement, Hydraullc .................. ... 0., 109 2,677 ¢ w 4
33 Primary Metal Industries ...................... 1,428 50,509 2,361 818 376
3312 Blast Furnaces and Steel Mills . . . . ............. 1,149 18,864 2,352 595 250
3334 Primary Aluminum .. .......... ... .. . ... w w 0 6 w
34 Fabricated Metal Products . .................... 165 14,383 334 212 96
35 Industrial Machinery and Equipment .. ............ 140 14,429 Q 411 67
36 Electronic and Other Electric Equipment . .......... 65 7.722 134 41 31
37 Transportation Equipment . .................... 188 17,574 686 w 76
38 Instruments and Related Products ............... NA NA NA NA NA
39 Misc. Manufacturing Industries . ................. 10 928 Q 85 6
Total ... it e e 4,174 208,839 15,924 7,163 1,389
South Census Region
20 Foodand Kindred Products .................... 270 17,325 1,988 w 131
21 TobaccoProducts . .........covniirinnnnanns 24 855 217 81 2
22 Textile Mill Products . ...............ccovvvnnn 240 27,238 1,956 888 76
23 Apparel and Other Textile Products .............. 27 3,988 Q 75 9
24 Lumber and Wood Products ................... 184 9,128 w w 14
25 Furniture and Fixtures .............ccocvvennns 33 3,103 100 378 7
26 Paper and Allied Products . .................... 1,362 21,565 9,956 919 w
2621 PaperMills . ............cccoiiiiiiiinnnnnn 543 10,901 2,394 484 87
2631 Paperboard Mills . . . .. .......... ... ..ol 612 5,008 5,828 115 95
27 Printing and Publishing ....................... 33 5,846 65 40 10
28 Chemicals and Allied Products . . . ............... 2,199 69,676 7,267 1,132 1,214
2819 Industrial Inorganic Chemicals,nec ............. 176 1,711 w w w
2821 Plastics Materials and Resins .. ............... 209 8,536 w 68 w
2869 Industrial Organic Chemicals, nec .............. 955 10,728 1,863 197 539
2873 Nitrogenous Fertilizers ...................... 137 1,626 0 20 19
29 Petroleum and Coal Products . ................. 1,678 14,138 w w 520
2911 Petroleum Refining . ............cccovivnvnn. 1,852 13,637 w 143 504
30 Rubber and Misc. Plastics Products .............. 85 12,084 1,263 214 39
31 Leather and Leather Products .................. w w Q 10 w
32 Stone, Clay and Glass Products . ............... 373 13,008 w w 182
3241 Cement, Hydraulic ...................cc0... 116 3,730 9 w 15
33 Primary Metal Industries ...................... 815 46,380 2,284 568 175
3312 Blast Furnaces and SteelMills . . . .. ............ 380 11,182 2,284 225 88
3334 Primary Aluminum . .. ....... ... ... . ... 88 22,728 0 42 8
34 Fabricated Metal Products . .................... 75 7,903 15 159 43
35 Industrial Machinery and Equipment .. ............ 50 7,622 22 Q 19
38 Electronic and Other Electric Equipment . .......... 64 9,830 77 183 25
37 Transportation Equipment ..................... 63 8,314 554 224 28
38 Instruments and Related Products ............... NA NA NA NA NA
39 Misc. Manufacturing Industries . .. ............... w w 33 8 w
Total ... it e 7,419 283,469 28,454 12,408 2,724
See footnotes at end of table.
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Table 3. Total Inputs of Energy for Heat, Power, and Electricity Generation by Census
Region, Industry Group, and Selected Industries, 1988 (Continued)
(Estimates in Btu or Physical Units)

SIC Industry Groups LPG Coal Coke & Breeze Other*
Code* and Industry (million gallons) (1000 short tons) (1000 short tons) {trilllon Btu))
Midwest Census Region
20 Food and Kindred Products ...............ccovnevnnn, Q 4,667 w 1"
21 TobacCO Products ... .......covivinnnerenrnonsnann NA NA NA NA
22 Textile Mill Products . ...........ccciciiniienunnna. NA NA NA NA
23 Apparel and Other Textile Products . .................. Q Q 0 ‘
24 Lumber and Wood Products ........................ w Q 0 15
25 Furniture and Fixtures . . .................iiiivnnn. 3 45 0 1
26 Paperand Allied Products ...............c0vivivnnnnn 9 4,660 0 w
2621 PaperMills . . ....... ... . it iiteninnan 2 2,947 0 82
2631 Paperboard Mills . . . ... ... i 1 1,338 0 13
27 Printingand Publishing ................. ... . 0u0s. 4 0 0 1
28 Chemicals and Allled Products . .. .................... w 3,976 w w
2819 Industrial Inorganic Chemicals,nec .................. * 166 w *
2821 Plastics Materials and Resins . ..................... w w 0 w
2869 Industrial Organic Chemicals,nec ................... 1 1,835 0 5
2873 Nitrogenous Fertilizers .. ..............ccoueeuen.. ¢ 0 0 Q
29 Petroleum and Coal Products ................c..0un.n w w 0 342
2911 Petroleum Refining . ........... ... ..o, w w 0 w
30 Rubber and Misc. Plastics Products ................... w w 0 1
31 Leather and Leather Products ..............c..co.vuns 1 Q (1] Q
32 Stone, Clay and Glass Products ..................... 9 5,116 w w
3241 Cement, Hydraulic . ...............ccoviiinvinan. * 3,108 * w
a3 Primary Metal Industries ........................... 21 1,862 21,397 279
3312 Blast Furnaces and Steel Mills . . . . ... ............... 7 1,212 20,443 274
3334 Primary Aluminum .. .......... ... . i, * 0 1
34 Fabricated Metal Products . ......................... 21 357 15 3
35 Industrial Machinery and Equipment . .. ................ 17 741 Q 1
38 Electronic and Other Electric Equipment . . .............. 7 204 0 1
37 Trangportation Equipment ... ...........c.cvuieenn.. w 1,328 w [
38 Instruments and Related Products .................... NA NA NA NA
39 Misc. Manufacturing Industries . ...................... * 17 1] *
Total ... it it w 23,071 21,733 w
South Census Region
20 Foodand Kindred Products . ........................ w 704 11 3
21 TobaccO Products . ............ccviiviiivnnnnnnnnn. 1 767 0 *
22 Textile Mill Products . ...............ccvervrnennn. 21 1,734 * 11
23 Apparel and Other Textile Products . .................. 3 113 0 Q
24 Lumberand Wood Products . ............c.covuvunn. 11 Q 0 128
25 Furniture and Fixiures ... ................ .. .. ... 9 87 0 10
26 Paperand Alied Products ...............cccovvuinns 17 7,570 0 w
2621 PaperMills . . ...... ... . . . ittt 4 3,988 0 308
2631 Paperboard Mills . . . .. ... ... ..., 2 3,476 0 381
27 Printing and Publishing .................. ... ..., 3 0 0 1
28 Chemicalsand Allied Products . ...................... w 8,804 w w
2819 Industrial Inorganic Chemicals,nec .................. 3 w w w
2821 Plastics Materials and Resins . ..................... 3 w 0 w
2869 Industrial Organic Chemicals,nec ................... 3 2,229 0 300
2873 Nitrogenous Fertilizers . .............cccccvveveun. ¢ 0 0 9
29 Petroleum and Coal Products ....................... 108 W Q 1,066
2911 Petroleum Refining . . ... ..........ccuieiiinnnnnnn. 96 w 0 1,064
30 Rubber and Misc. Plastics Products ................... 8 109 0 2
31 Leather and Leather Products ....................... Q 0 1] Q
32 Stone, Clay and Glass Products ..................... 18 4,260 Q 19
3241 Cement, Hydraulic .....................c.ccu.... ¢ 3,417 18 w
a3 Primary Metal Industries ........................... 11 w 6,032 w
3312 Blast Furnaces and Steel Mills . . . .. ................. 1 w 5,569 w
3334 Primary Aluminum .. .......... ... . o iiiiiiiaan. * 0 0 .
34 Fabricated Metal Products . ......................... 11 25 14 1
35 Industrial Machinery and Other Equipment .............. 9 Q 1 1
38 _ Electronic and Other Electric Equipment . . .............. Q 98 Q .
37 Transportation EQuipment . ...............c.cc.vvnnn. 8 85 * 2
38 Instruments and Related Products .................... NA NA NA NA
39 Misc. Manufacturing Industries . ...................... Q 0 0 1
Total ... .. i i i et 2 w 8,408 w

See footnotes at end of table.
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Table 3. Total Inputs of Energy for Heat, Power, and Electricity Generation by Census
Region, Industry Group, and Selected Industries, 1988 (Continued)
(Estimates in Btu or Physical Units)

SiC Industry Groups Total Net Electricity® Residual Fuel Oil Distillate Fuel Qil | Natural Gas
Code* and Industry (trillion Btu) (million kWh) (1000 bbls) (1000 bbls) (billion cu ft)

West Census Region

20 Foodand Kindred Products . ................... 225 7,540 w 1,128 100
21 Tobacco Products . .......... ... . . .. 0 0 0 0 0
22 Textile Mill Products ......................... 5 538 0 8 3
23 Apparel and Other Textile Products . ............. 2 418 0 0 1
24 Lumber and Wood Products ................... 158 4,271 Q 1,197 8
25 Furniture and Fixtures . ....................... NA NA NA NA NA
26 Paper and Allied Products ..................... 384 12,086 W 183 78
2621 PaperMills . ... ... ... 131 w w 47 30
2631 PaperboardMills . . .. ........... ... ... ..... 178 2,963 1,653 107 37
27 Printing and Publishing . ...................... 11 1,852 4] Q 4
28 Chemicals and Allied Products . . ................ 98 11,037 w 126 48
2819 Industrial Inorganic Chemicals, nec ............. w 4,429 w 54 9
2821 Plastics Materials and Resins . ................ 1 123 2 2 1
2869 Industrial Organic Chemicals, nec .............. 5 * 0 1 4
2873 Nitrogenous Fertilizers . ... .................. 25 77 0 1 21
29 Petroleum and Coal Products . ................. 724 7,560 W W 95
2911 Petroleum Refining . .................. ... ... 718 7,802 w 766 90
30 Rubber and Misc. Plastics Products . . ............ 17 2,349 43 Q 8
31 Leather and Leather Products .................. 1 82 0 Q- 1
32 Stone, Clay and Glass Products . ............... 149 5,368 w 723 58
3241 Cement, Hydraulic .. ....................... YAl 2,083 114 236 10
33 Primary Metal Industries . ..................... 224 34,252 119 429 61
3312 Blast Furnaces and Steel Mills . . . .. ............ 64 2,580 60 13 17
3334 Primary Aluminum . . ...... ... ... ... ..., 93 25,611 0 19 5
34 Fabricated Metal Products ..................... 34 3,543 0 57 18
35 Industrial Machinery and Equipment .. .. .......... 39 4,707 0 26 21
36 Electronic and Other Electric Equipment . .. .. ...... 30 6,193 0 27 8
37 Transportation Equipment .. ................... 42 6,594 28 w 17
38 Instruments and Related Products . .............. 23 4,230 ¢ 6 8
39 Misc. Manufacturing Industries . ................. 2 306 0 Q 1
Total ... 2,171 113,265 10,350 5,289 538

See footnotes at end of table.
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Table 3. Total Inputs of Energy for Heat, Power, and Electricity Generation by Census
Region, Industry Group, and Selected Industries, 1988 (Continued)
(Estimates in Btu or Physical Units)
Sic Industry Groups LPG Coal Coke & Breeze Other®
Code* and Industry (million gallons) (1000 short tons) (1000 short tons) (trillion Bt))
Waest Census Region
20 Food and Kindred Products . ...............c..o0uvunn w w w 45
21 Tobacco Products . .......ciiiiiiiiiiiiii e [} 0 [} 0
22 Textle Mill Products . ...........coiiiiiierennnnnnn Q 0 0 *
23 Apparel and Other Textile Products ................... Q 0 0 Q
24 Lumber and Wood Products ..............cevuiuennn w 0 0 127
25 Furniture and FIXtures . ............cccciiuieenenenne. NA NA NA NA
26 Paperand Allied Products ...............cco0niuenns 5 w 0 w
2621 PaperMills . . ........cciuiiiineieneenenaenannn 1 w 0 67
2631 Paperboard Mills . . . .. ........... 0 i it 1 37 0 119
27 Printing and Publishing . .............cc.iieiivuann. 5 0 0 Q
28 Chemicals and Allied Products . .. .................... 1 176 w w
2819 Industrial Inorganic Chemicals,nec .................. * 176 w w
2821 Plastics Materials and Resins ... ................... ¢ 0 0 ¢
2869 Industrial Organic Chemicals,nec ................... ‘ 0 0 2
2873 Nitrogenous Fertilizers .............ccviiiieennnns ¢ 0 0 .
29 Petroleum and Coal Products ....................... w 0 0 w
2911 Petroleum Refining .. ......... .. cciiiiininennn. w 0 0 w
30 Rubber and Misc. Plastics Products . .................. 2 1] 0 Q
31 Leather and Leather Products ....................... Q 0 0 Q
32 Stone, Clay and Glass Products ..................... 13 2,311 w w
3241 Cement, Hydraulic . .................ccceiviinnn * 2,143 58 2
33 Primary Metal Industries . ...............cccivnenennn 3 w 887 w
3312 Blast Furnaces and Steel Mills . . . .. ................. ¢ w 810 w
3334 Primary Aluminum .......... .. .0t iiiiiiannans 1 0 [ ¢
34 Fabricated Metal Products ... ..........cccevevunnnn. 5 (] 0 Q
35 Industrial Machinery and Equipment . .. ................ 2 0 0 1
36 Electronic and Other Electric Equipment . .. ............. ¢ 0 0 Q
37 Transportation Equipment . ................c.cc.0v... w 4 0 1
38 Instruments and Related Products . ................... * 0 0 1
39 Misc. Manufacturing Industries . ...................... ¢ 0 0 Q
TOtal ... e e e et 432 w 1,000 w

" See Appendices A and D for descriptions of the Standard industrial Classification system. See Appendix A.
® "Net Electricity” is obtained by summing purchases, transfers in, and generation from noncombustible renewable resources, minus quantities soid and transferred out.
It does not include electricity inputs from onsite cogeneration or generation from combustible fuels because that energy has already been included as generating fuel (for

example, coal).

© *Other” includes net steam (the sum of purchases, generation from renewables, and net transfers), and other energy that respondents indicated was used 1o produce

heat and power.

* Estimate less than 0.5 rounded 1o zero.
W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.
NA=Not available. Data are included in higher level totals.

Notes: «Totals may not equal sum of components because of independent roung&ng. +The estimates presented In this table are for the total consumption o

the production of heat and power, regardless of where the energy was prod pecifically, the estimates include the quantities of energy that were original

s

offsite and purchased by or transferred to the establishment, plus those that were produced onsite from other energy or input materials not classified as energy, or were
extracted from captive (onsite) mines or wells.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-8486, 1988 Manufacturing Energy
Consumption Survey."
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Table 4.

Electricity Generation by Census Region, Industry Group, and
Selected Industries, 1988
(Estimates in Btu or Physical Units)

Total Consumption of Offsite-Produced Energy for Heat, Power and

Natural Coke and
SiC Industry Groups Total Electricity”| Residual | Distillate Gas LPG Coal Breeze | Other®
Code* and Industry (trillion Btu) | (million Fuel Gil Fuel Oit ( (billion | (million (1000 (1000 | (trillion
kwh) (1000 bbls) | (1000 bbis)| cu ft) galions) | short tons) | short tong) | Btu)
Total United States
20 Food and Kindred Products ............... 946 51,680 w w 473 w 6,796 w 35
21 TobaccoProducts ...................... 26 1,454 217 81 2 1 767 0 *
22 - TextleMillProducts .................... 278 20,684 3,024 1,144 00 31 1,760 * 13
28 Apparel and Other Textile Products ......... 54 6,664 311 397 21 9 130 0 1
24 Lumber and Wood Products .............. 199 19,953 458 3,835 34 39 108 0 65
25 Furniture and Fixtures .. ................. 54 5,687 185 591 22 14 132 0 3
26 Paper and Allied Products ................ 1,409 61,015 28,274 2,139 415 53 14,036 0 263
2621 PaperMills . ........... . i, 686 31,184 15,571 932 173 23 8,546 0 105
2631 PaperboardMills . . .................... 501 13,486 8,515 458 155 5 5,000 0 128
27 Printing and Publishing .................. 115 17,066 117 384 47 18 0 0 4
28 Chemicals and Allied Products .. ........... 2,588 129,927 15,691 2,565 1,460 43 12,915 48 215
2819  Industrial Inorganic Chemicals,nec ........ 260 27,676 1,026 w w 3 w w 5
2821  Plastics Materials and Resins . ........... 258 13,259 w 182 w 13 1,366 0 29
2869 Industrial Organic Chemicals,nec ......... 924 19,452 3,442 405 582 8 4,064 0 143
2873  Nitrogenous Fertilizers ................. 186 2,958 0 24 168 * 0 0 3
29 Petroleum and Coal Products . ............ 1,070 34,172 6,143 3,844 700 115 292 0 155
2911  PetroleumRefining . ................... 997 32,243 5,475 630 666 88 287 0 150
30 Rubber and Misc. Plastics Products ......... 251 31,305 w 785 107 w 375 0 4
31 Leather and Leather Products ............. 16 1,390 548 169 5 1 61 0 ¢
32 Stone, Clay and Glass Products ........... 959 34,017 2,289 6,013 451 47 12,961 390 28
3241 Cement, Hydraulic .................... 310 9,861 Q 892 29 ¢ 9,829 127 15
33 Primary Metal Industries ................. 1,773 150,834 6,235 2,547 719 60 2,850 14,019 29
3312  Blast Furnaces and Steel Mills . . . . ... .. ... 1,007 42,328 5,754 1,045 425 12 1,573 13,366 16
3334  Primary Aluminum . ................... 248 65,973 2 74 19 2 0 0 1
34 Fabricated Metal Products . ............... 343 31,051 737 1,202 197 49 417 39 8
35 Industrial Machinery and Equipment .. ....... 278 33,894 566 1,476 123 32 806 Q 3
36 Electronic and Other Electric Equipment . .. ... 215 31,878 725 917 82 a3 324 9 2
37 Transportation Equipment . ............... 350 37,965 2,970 w 134 24 1,646 w 9
38 Instruments and Related Products .......... 112 14,339 917 368 3 Q 975 0 1
39 Misc. Manufacturing Industries . ............ 40 4,183 195 275 19 6 82 0 1
Total .. ... e 11,062 728,168 79,845 36,161 5,132 713 57,229 15,765 837
Northeast Census Region

20 Food and Kindred Products ............... 90 6,146 w 1,334 L) w w 0 3
21 Tobacco Products .. .........cconenvennnn NA NA NA NA NA NA NA NA NA
22 Textile Mill Products . ................... 26 1,629 1,087 246 9 9 28 0 2
23 Apparei and Other Textile Products ......... 15 1,330 250 282 7 Q 0 0 *
24 Lumber and Wood Products .............. 19 1,254 Q Q 5 4 0 0 Q
25 Furniture and Fixtures ................... 6 535 al 109 3 Q 0 0 Q
26 Paper and Allied Products . ............... 223 8,999 13,419 w w 21 w 0 w
2621 PaperMills . ............... ... ... ... 169 w 11,307 w 19 16 w 0 27
2631 PaperboardMills . .. ................... 20 531 783 217 7 1 157 0 ¢
27 Printing and Publighing .................. 21 3,049 30 297 6 Q 0 0 2
28 Chemicals and Allied Products . . ........... 168 12,745 w w 46 w 195 0 w
2819  Industrial Inorganic Chemicals, nec . ....... 8 411 438 99 3 ¢ * 0 *
2821  Plastics Materlals and Resins . ........... w 1,281 1,224 28 5 w w 0 2
2869  Industrial Organic Chemicals, nec . . ....... 44 2,448 1,968 170 8 4 0 0 13
2873  Nitrogenous Fertilizers . ................ * 17 0 * * 0 0 0 *
29 Petroleum and Coal Products ............. 71 3,161 1,668 1,078 25 4 w 0 14
2911 Petoleum Refining .................... 58 2,568 1,426 46 22 4 194 0 w
30 Rubber and Misc. Plastics Products ......... 39 5,101 w 464 1 w w 0 Q
3 Leather and Leather Products ............. w w 403 116 w * Q 0 Q
32 Stone, Clay and Glass Products ........... 1582 5,892 990 1,106 84 7 1,274 55 2
3241  Cement, Hydraulic .................... 36 1,312 Q 113 * ¢ 1,162 52 1
33 Primary Metal Industries ................. 236 18,444 1,475 734 107 25 376 1,382 4
3312  Blast Furnaces and Steei Mills . . . . ........ 144 8,342 1,059 212 69 4 38 1,313 2
3334 Primary Aluminum . ................... w w 2 7 w ¢ 0 0 *
34 Fabricated Metal Products ................ 70 5,125 388 774 41 12 35 10 Q
35 Industrial Machinery and Equipment ... ...... 47 6,782 514 693 15 4 56 0 *
38 Electronic and Other Electric Equipment . . . . .. 56 8,128 515 666 18 1 23 8 1
37 Transportation Equipment ................ 55 4,882 1,702 713 16 3 249 0 1
38 Instruments and Related Products .......... 52 4,222 842 307 8 1 975 0 ¢
38 Misc. Manufacturing Industries . ............ w w 159 202 w 2 65 0 *
Total ......coiii e 1,371 99,264 33,195 11,803 489 w 5,108 1,455 w

See footnotes at end of table.
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Table 4. Total Consumption of Offsite-Produced Energy for Heat, Power and
Electricity Generation by Census Region, Industry Group, and

Selected Industries, 1988 (Continued)
(Estimates in Btu or Physical Units)

Natural Coke and
sic Industry Groups Total Electricity® | Residual | Distillate Gas LPG Coal Breeze | Other*
Code* and Industry (tritlion Btu) | (million Fuel Oll Fuel Oll {bilion | (million (1000 {1000 | (trillion

kWh) (1000 bbis) | (1000 bbis)| cu ft) gallons) | short tons) | short tons) | Btu)

Midwest Census Region

20 Food and Kindred Products ............... 411 19,463 1,608 w 202 Q 4,667 w 10
21 TobaccoProducts . ............ccovuuens NA NA NA NA NA NA NA NA NA
22 Textile Mill Products . ................... NA NA NA NA NA NA NA NA NA
23 Apparel and Other Textile Products ......... 9 930 Q 40 5 Q Q 0 ¢
24 Lumber and Wood Products .............. 25 2,000 Q w 7 w Q 0 4
25 Furniture and Fixtures ................... 19 1,712 14 104 11 3 45 0 .
26 Paper and Allied Products . ............... 268 13,326 w w 80 ) 4,680 0 24
2621 PaperMills . .......... ... ... ... .. .... 148 6,519 w w 37 2 2,847 0 14
2631 PaperboardMills . . .................... 64 2,205 251 19 18 1 1,339 1] 7
27 Printing and Publishing .................. 50 8,313 Q Q 26 4 0 0 1
28 Chemicals and Allled Products .. ........... 386 28,694 w w 157 w 3,976 w 21
2819  Industrial Inorganic Chemicals, nec . ....... w 10,839 w 8 w ¢ 166 1 ¢
2821  Plastics Materials and Resins ............ w 2,943 148 14 20 w w 0 W
2869  Industrial Organic Chemicals, nec ......... 9 2,478 85 56 36 ¢ 1,835 0 4
2873  Nitrogenous Fertilizers . ................ 30 570 0 3 27 ¢ 0 0 Q
29 Petroleum and Coal Products ............. 130 6,778 2,448 1,316 61 27 w 0 18
2911  Petroleum Refining . ................... 105 6,196 2,274 80 49 2 w 0 w
30 Rubber and Misc. Plastics Products ......... 100 11,789 w 78 49 w w 0 1
31 Leather and Leather Products ............. 5 Q Q Q 2 1 Q 0 Q
32 Stone, Clay and Glass Products ........... 297 9,615 61 w 126 9 5,116 w w
3241  Cement, Hydraulic .................... a3 2,698 ¢ w 4 ¢ 3,108 ¢ w
33 Primary Metal Industries ................. 906 51,834 2,357 816 376 21 1,662 10,729 17
3312  Blast Furnaces and Steel Mills . . . ......... 626 19,901 2,352 595 250 7 1,212 9,775 12
3334  Primary Aluminum ... ................. w w 0 6 w ¢ 0 0 1
34 Fabricated Metal Products . ............... 165 14,474 334 212 96 21 357 15 3
35 Industrial Machinery and Equipment .. ....... 142 14,737 Q 411 67 17 741 Q 2
36 Electronic and Other Electric Equipment . . . ... 65 7.723 134 41 31 7 204 0 1
37 Transportation Equipment ................ 190 18,125 686 w 75 w 1,328 w 6
38 Instruments and Related Products .......... NA NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries .. ........... 10 928 Q 85 6 ¢ 17 (] ¢
Total ... e 3,198 211,658 11,949 7,008 1,388 w 23,07 11,065 w
South Census Region

20 Food and Kindred Products ............... 253 17,515 1,998 w 130 w 794 11 15
21 TobaccoProducts .. .................... 26 1,445 217 81 2 1 787 0 .
22 Textile Mill Products . ................... 241 27,214 1,956 888 76 21 1,734 ¢ 1
23 Apparel and Other Textile Products ......... 27 3,986 Q 75 9 3 113 0 Q
24 Lumber and Wood Products . ............. 78 9,210 w w 14 11 Q 0 22
25 Furniture and Fixtures . .................. 25 3,103 100 378 7 9 87 0 2
26 Paper and Allied Products ................ 694 24,357 9,956 219 w 17 7,570 0 w
2621 PaperMills . ................ . . ... 285 12,228 2,394 484 87 4 3,088 0 48
2631 PaperboardMills . . .................... 320 6,330 5,828 115 85 2 3,476 0 85
27 Printing and Publishing .................. 33 5,846 65 40 10 3 0 0 1
28 Chemicals and Allied Products . ............ 1,920 77,028 6,383 1,109 1,209 w 8,588 w 172
2819  Industrial Inorganic Chemicals,nec ........ 165 11,992 w w w 3 w w 4
2821  Plastics Materials and Resins ............ 185 8,911 w 68 w 3 w 0 w
2869 Industrial Organic Chemicals, nec ......... 785 14,474 1,388 179 535 3 2,229 0 128
2873  Nitrogenous Fertilizers . ................ 131 1,646 0 20 119 . 0 [+] 3
29 Petroleum and Coal Products ............. 692 16,040 835 841 518 26 w 0 80
2911 PetroleumRefining .................... 668 15,507 694 79 504 14 w 0 89
30 Rubber and Misc. Plastics Products ......... 95 12,065 1,253 214 39 8 109 0 2
31 Leather and Leather Products ............. w w Q 10 w Q 0 0 Q
32 Stone, Clay and Glass Products ........... 364 13,098 w w 182 18 4,260 Q 10
3241 Cement, Hydraulic .................... 111 3,730 9 w 15 * 3,417 18 w
a3 Primary Metal Industries ................. 443 46,303 2,284 568 175 11 w 2,749 w
3312  Blast Furnaces and Steel Mills . . . ......... 210 11,504 2,284 225 88 1 w 2,277 w
3334  Primary Aluminum . . .................. 86 22,738 o 42 8 ‘ 0 [ ¢
34 Fabricated Metal Products . ............... 75 7,903 15 159 43 11 25 14 1
35 Industrial Machinery and Equipment .. ....... 50 7,622 22 Q 19 9 Q 1 1
36 Electronic and Other Electric Equipment ... ... 64 9,830 77 183 25 Q 98 Q ¢
37 Transportation Equipment ............. 63 8,364 554 224 26 6 65 * 1
38 Instruments and Related Products .......... NA NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries . ............ w w 33 8 w Q 0 0 Q
Total ..... ... ... .. ... 5177 206,328 26,338 12,313 2,717 208 w 3,054 w

See footnotes at end of table.
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Table 4. Total Consumption of Offsite-Produced Energy for Heat, Power and
Electricity Generation by Census Region, Industry Group, and
Selected Industries, 1988 (Continued)
(Estimates in Btu or Physical Units)

Natural Coke and
SIC Industry Groups Total Electricity’| Residual | Distillate Gas LPG Coal Breeze | Other*
Code* and Industry (trillion Btu) | (million Fue! Ol Fuel Oil | (billion | (million (1000 (1000 | (trillion
kwh) (1000 bbis) | (1000 bbis)| cu ft) galions) | short tons) | short tons) | Btu)
West Census Region

20 Food and Kindred Products . .............. 192 8,568 w 1,128 100 w w w 8
21 TobaccoProducts . ..................... 0 0 0 0 0 0 0 0 0
22 Textile Mill Products .................... 5 538 0 8 3 Q 1] 0 ¢
23 Apparel and Other Textile Products ......... 2 418 ] (] 1 Q 0 0 Q
24 Lumber and Wood Products .............. 78 7,489 Q 1,197 8 w 0 0 35
25 Fumniture and Fixtures ................... NA NA NA NA NA NA NA NA NA
26 Paper and Allied Products ................ 224 14,333 w 183 78 5 w 0 w
2621 PaperMills ................. ...l 84 w w 47 30 1 w 0 17
2631 PaperboardMills . . .................... 97 4,421 1,653 107 37 1 37 0 33
27 Printing and Publishing .................. 11 1,858 0 Q 4 5 0 0 Q
28 Chemicals and Allied Products . . ........... 85 11,462 w 126 48 1 175 w w
2819  Industrial Inorganic Chemicals, nec . ....... w 4,433 w 54 9 * 175 w ¢
2821  Plastics Materials and Resins .. .......... 1 123 2 2 1 ¢ 0 0 ¢
2869  Industrial Organic Chemicals,nec . ........ 4 53 0 1 4 * 0 0 ¢
2873 Nitrogenous Fertilizers . ................ 24 725 0 1 21 ¢ [} 0 ¢
29 Petroleum and Coal Products ............. 177 8,192 1,202 810 95 58 0 0 33
2911  PetroleumRefining .................... 166 7.7 1,080 424 90 49 ] 0 32
30 Rubber and Misc. Plastics Products . ........ 16 2,349 43 Q 8 2 0 0 Q
31 Leather and Leather Products ............. 1 82 0 Q 1 Q 0 0 Q
32 Stone, Clay and Glass Products . .......... 146 5,412 w 723 58 13 2,311 w w
3241 Cement, Hydraulic .................... 70 2,123 114 236 10 * 2,143 58 1
33 Primary Metal Industries ................. 187 34,253 119 429 61 3 w 58 w
3312 Blast Furnaces and Steel Mills . . . .. .. ... .. 28 2,580 60 13 17 ¢ w 1 w
3334 Primary Aluminum . ................... 93 25,611 0 19 5 1 0 0 *
34 Fabricated Metal Products . ............... 34 3,548 0 57 18 5 0 0 Q
35 Industrial Machinery and Equipment ......... 39 4,754 0 26 21 2 0 0 1
36 Electronic and Other Electric Equipment . .. ... 30 6,197 0 27 8 * 0 [} Q
37 Transportation Equipment ................ 42 6,594 w w 17 w 4 0 1
38 Instruments and Related Products .......... 23 4,230 ¢ -] 8 ¢ 0 0 1
39 Misc. Manufacturing Industries . ............ 2 308 ) Q 1 . 0 0 Q
TRl ... 1,306 120,918 8,464 4,847 538 145 w 191 w

* See Appendices A and D for descriptions of the Standard Industrial Classification system.

* *Electricity” consists of quantities of electricity that were purchased or transferred in, and is equivalent to “purchased electricity” as defined in the Annual Survey of
Manufactures.

¢ "Other” includes all other energy that was purchased or transferred in and not shown elsewhere.

* Estimate less than 0.5 rounded to zero.

Wa=Withheld to avoid disclosing data for individual establishments. Data are included in higher leve! totals.

Q=Withheid because Relative Standard Error is greater than 50 percent. Data are induded in higher leve! totals.

NA=Not available. Data are included in higher level totals.

Notes: «Totals may not equal sum of components because of independent rounding. «The derived estimates presented in this table represent the consumption of
energy originally produced offsite, acquired as a result of a purchase or transfer and consumed onsite for the production of heat and power. This definition Is consistent
with the definition of "purchased” fuels and electric energy used by the Bureau of the Census in the preparation of “Fuels and Electric Energy Consumed,” of the
Annual Survey of Manufactures, for 1974 through 1881. See Appendix A,

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, *1988 Manufacturing Energy
Consumption Survey."
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Table 5. Shell Storage Capacity of Selected Petroleum Products by Industry Group

and Selected Industries, 1988
(Thousand Liquid Barrels)

SIC Industry Groups
Code* and Industry Residual Fuel Qil | Distiliate Fuel Qil LPG
20 Foodand Kindred Products . .. ........ ..o ttiiinniiirneinneennsonennsnanas 2,382 1,971 545
21 TobacCo ProduCts . . .. ... ittt it e e i e 187 35 5
22 Textile Mill Products . ... ... it ittt ittt it e 1,117 411 348
23 Apparel and Other Textile Products ... ......... ittt iinriennernunnaanaenss 61 335 39
24 Lumber and Wood ProducCES . . ... .. ittt ittt i i e Q 686 185
25 Furniture and FixXIUres . . ... ... ... ... ittt ittt s tanernreaeaannnns 111 185 135
26 Paper and Allied Products . . ... ... vttt e e e 4,344 1,053 181
2621 Paper MIlls . . ... e e et ettt e 2,087 352 39
2631 Paperboard MIllS . . . .. ... . e e e e e s 1,493 347 17
27 Printing and Publishing ... ....... .. 0ttt i i it e it e o1 172 153
28 Chemicals and Allied ProguCs . . ... ... .ottt ittt ittt et e 5,035 2,118 83,268
2819 Industrial Inorganic Chemicals, Nec . ... ....... ... it iiiiinieneinns 467 234 50
2821 Plastics Materials and RESINS . . . ... ..ttt ittt ittt aanaanss 449 256 8,522
2869 Industrial Organic Chemicals, NBC . . .. ... ... .. ittt it enananes 1,083 6852 72,287
2873 Nitrogenous Fertilizers . . ... ....... ..o ienneetoienesioneterasessanansas 84 31 10
29 Petroleum and Coal ProduCts .. ....... .o vt iii ittt 209 Q 37
2911 PetroleUm Refining . . . ..o et ittt i e NA NA NA
30 Rubber and Misc. Plastics Products . .......... vt iniiiiiieieeaniannnns 1,188 556 160
31 Leather and Leather Products . . ... ... ..ttt iiiii i iiniennncnreaennrsnens Q 172 7
32 Stone, Clay and Glass Products .. ........citiie it iininniniinneanennsanenenans 815 3,737 675
3241 Cement, Hydraulic . ... ....... ... .ottt ttterernnencrsnenassnnnns 218 247 9
33 Primary Metal IndUstrios ... .......cciutiittiiinitii it e aienaraaenrsacensons 4,392 2,586 926
3312 Blast Furnaces and Steel Mills . . . .. .. ... i i i i i e 4,178 1,083 104
3334 Primary Aluminum . . ... ... i e e e e e w 148 65
34 Fabricated Metal Products ... ...... ottt ini ittt iiire it ean e snaenaneaanens 422 785 560
35 Industrial Machinery and EQUIpmMent . .. .. .. ..ot it i ettt e e 343 900 449
36 Electronic and Other Electric EQUIPMENE . . .. ... ... ittt it i e aii e ian s snness 310 708 385
37 Transportation EQUIDMeNT . .. ... . ittt n et is et e s 718 768 376
38 Instruments and Related Products . ............cviiniiiiiiroineieenenensnnennas 286 270 55
39 Misc. Manufacturing IndUSHr@s . ... . .. it i i e e e e 42 129 45
0 22,206 21,158 88,531

* See Appendices A and D for descriptions of the Standard Industrial Classification system.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.
Q=Withheld because Relative Standard Error is greater than 50 percent. Data are inciuded in higher leve! totals.
NA=Not available. Data included in higher level totals.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, "1988 Manufacturing Energy

Consumption Survey.”
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Table 6. Selected Energy Operating Ratios by Census Region, Industry Group, and
Selected Industries, 1988
Consumption per Consumption per | Major Byproducts® | Fuel OiF as a
SiIC Industry Groups Consumption per Dollar of Value Dollar of Value of as a Percent of Percent of
Code* and Industry Employee Added Shipments Consumption Natural Gas
{million Btu) {thousand Btu) (thousand Btu) (percent) (percent)
Total United States
20 Food and Kindred Products . .............. 694.4 7.6 2.8 0.0 w
21 TobaccoProducts ...................... 579.8 1.4 1.0 0.0 785
22 Toxtle Ml Products . ................... 451.0 108 4.4 0.0 276
23 Apparel and Other Textile Products ......... 423 1.3 0.7 0.0 19.5
24 Lumber and Wood Products .............. 550.9 13.0 55 0.0 723
25 Furniture and Fixtures ................... 1311 3.1 1.7 0.0 203
26 Paper and Allied Products ................ 3,4975 36.7 17.2 3565 445
2621 PaperMills . ......................... 8,438.4 684.4 328 308 58.2
2631 PaperboardMills . . .................... 15,726.2 96.3 526 405 35.1
27 Printing and Publishing .................. 73.3 1.3 09 0.0 6.2
28 Chemicals and Allied Products . . ........... 3,601.0 224 116 0.2 7.9
2819  Industrial Inorganic Chemicals, nec . .. ..... 3,7208 33.1 18.7 25 w
2821  Plastics Materials and Resins .. .......... 5,065.6 23.8 9.7 59 w
2869  Industrial Organic Chemicals, nec . ........ 11,056.6 457 23 19.9 45
2873  Nlitrogenous Fertilizers . ................ 35,881.4 1921 81.2 2.1 0.1
29 Petroleum and Coal Products ............. 28,414.2 1270 3.7 48.3 17.2
2911  Petroleum Refining . ................... 41,320.5 1434 252 49.4 148
30 Rubber and Misc. Plastics Products ......... 3286 5.6 29 0.2 w
31 Leather and Leather Products ............. 108.1 33 1.5 0.0 92.6
32 Stone, Clay and Glass Products ........... 2,038.5 205 16.3 0.0 107
3241 Cement, Hydraulic .................... 18,424.1 150.7 79.3 0.0 268
33 Primary Metal Industries ................. 3,781.9 459 1786 16.5 7.3
3312 Blast Furnaces and StesiMills . . .. ........ 98,7211 95.9 38.8 23.2 9.7
3334 Primary Aluminum . ................... 13,077.9 65.3 30.8 0.0 22
34 Fabricated Metal Products ................ 251.1 44 22 0.0 57
35 industrial Machinery and Equipment . ........ 145.0 20 1.1 0.0 9.6
36 Electronic and Electric Equipment .......... 1436 22 1.2 0.0 118
37 Transportation Equipment . ............... 182.7 24 1.0 0.0 w
38 Instruments and Related Products .......... 103.9 1.3 0.9 0.0 24.7
39 Misc. Manufacturing Industries . ............ 1104 2.2 1.2 0.0 144
AllManufacturing . .................... 868.1 1241 5.7 19.6 1438
Northeast Census Region
20 Food and Kindred Products ............... 480.2 44 1.9 0.0 w
21 Tobacco Products ...................... NA NA NA NA NA
22 Textile Ml Products .................... 341.8 8.5 39 0.0 86.9
23 Apparel and Other Textile Products ......... 433 1.4 0.6 0.0 48.0
24 Lumber and Wood Products .............. 2795 6.8 34 0.0 Q
25 Furniture and Fixtures ................... 145.7 3.2 20 0.0 36.0
28 Paper and Allied Products . ............... 21714 258 120 w w
2621 PaperMills ................... .. ..., 5,799.5 55.8 259 19.0 w
2631 PaperboardMills . . .................... 5,082.9 63.7 30.9 0.0 81.2
27 Printing and Publishing .................. 56.3 1.0 0.7 0.0 30.1
28 Chemicals and Allied Products . . ........... 834.8 53 3.2 0.2 w
2819  Industrial Inorganic Chemicals, nec . . ...... 1,3184 13.1 6.0 0.0 109.7
2821  Plastics Matorials and Resins . . .......... w w w w 1735
2869  Industrial Organic Chemicals, nec . ........ 2,1204 145 7.3 0.4 1636
2873  Nitrogenous Fertilizers ................. 5,409.6 106.7 27.2 0.0 0.3
20 Petroleum and Coal Products ............. 14,987.5 1156 18.1 w w
2911  Petroleum Refining . ................... 20,998.8 168.5 205 w w
30 Rubber and Misc. Plastics Products ......... 295.3 53 2.7 1.2 w
31 Leather and Leather Products ............. w w w 0.0 w
32 Stone, Clay and Glass Products ........... 1,634.1 23.1 13.8 0.0 14.6
3241 Cement, Hydraufic .................... 16,829.6 1269 84.5 0.0 1,484.2
33 Primary Metal Industries ................. 2,125.8 29.2 1114 195 122
3312 BlastFurnaces and SteelMills . . .. ........ 5,692.3 62.7 28.2 w 1.0
3334  Primary Aluminum .. ............ . ..., w w w 0.0 w
34 Fabricated Metal Products . ............... 266.8 4.7 27 0.0 16.6
35 Industrial Machinery and Equipment .. ....... 117.2 1.6 1.0 0.0 474
36 Electronic and Electric Equipment .......... 142.1 2.2 1.3 0.0 38.2
a7 Transportation Equipment ................ 188.5 27 1.4 0.0 89.0
38 Instruments and Related Products .......... 133.5 1.6 1.1 0.0 878
39 Misc. Manufacturing Industries . ............ w w w 0.0 w
AltManufacturing ..................... 4531 8.5 35 129 58.2
See footnotes at end of table.
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Table 6.

Selected Industries, 1988 (Continued)

Selected Energy Operating Ratios by Census Region, Industry Group, and

Consumption per Consumption per | Major Byproducts® | Fuel OiF as a

SiC Industry Groups Consumption per Dollar of Value Dollar of Value of as a Percent of Percent of

Code* and Industry Employee Added Shipments Consumption Natural Gas

(million Btu) (thousand Btu) (thousand Btu) (percent) (percent)
Midwest Census Region
20 Food and Kindred Products ............... 8954 8.8 29 0.1 w
21 Tobacco Products .. .............cvuunn. NA NA NA NA NA
22 Textile Mill Products . ................... NA NA NA NA NA
23 Apparel and Other Textle Products . ........ 758 1.0 0.5 0.0 10.7
24 Lumber and Wood Products .............. 329.1 9.9 4.3 0.0 w
25 Furniture and Fixtures ................... 150.3 27 1.5 0.0 8.3
26 Paper and Allied Products . ............... 1,467.1 17.0 7.4 w w
2621 PaperMills . .............ccoiiiiiann 5,059.5 498 220 16.1 w
2631  PaperboardMills . . . ................... 8,3735 61.0 38.2 8.0 10.1
27 Printing and Publishing .................. 929 1.6 1.0 0.0 0.8
28 Chemicals and Allied Products . ............ 2,047.3 13.2 7.2 w w
2819  Industrial Inorganic Chemicals, nec . . ... ... w w w 0.0 w
2821  Plastics Materials and Resins . ........... w w w w 5.0
2869  Industrial Organic Chemicals, nec ......... 5,705.4 35.2 16.5 0.2 23
2873  Nitrogenous Fertilizers .. ............... 34,048.2 237.2 99.8 31 0.1
29 Petroleum and Coal Products ............. 17,918.6 95.9 200 634 w
2911 Petroleum Refining . ................... 36,848.1 120.0 222 56.3 w
30 Rubber and Misc. Plastics Products . ........ 3323 8.4 3.0 0.0 w
31 Leather and Leather Products ............. 139.9 3.8 1.8 0.0 38.7
32 Stone, Clay and Glass Products . .......... 2,288.9 309 174 0.0 w
3241  Cement, Hydraulic .................... 20,398.8 163.9 0.9 0.0 w
33 Primary Metal Industries ................. 4,632.1 598 2.1 18.1 5.1
3312  Blast Furnaces and Steel Mills . . . .. ... .... 11,983.2 116.0 46.0 2.4 7.1
3334  Primary Aluminum .. .................. w w w 0.0 w
34 Fabricated Metal Products . ............... 286.9 4.8 24 0.0 3.4
35 Industrial Machinery and Equipment . ........ 175.2 2.4 1.4 0.0 3.6
36 Electronic and Other Electric Equipment .. . . .. 163.4 25 1.3 0.0 34
37 Transportation Equipment ................ 287.2 3.0 1.0 0.0 w
38 Instruments and Related Products .......... NA NA NA NA NA
39 Misc. Manufacturing Industries . .. .......... 129.4 2.2 1.3 0.0 8.5
All Manufacturing ..................... 793.6 10.5 4.6 13.7 9.9
South Census Region
20 Food and Kindred Products ............... 530.4 8.7 25 0.0 w
21 TobaccoProducts . ...........ccocvuenun. 582.3 1.4 1.0 0.0 81.0
22 Textile Mill Products ... ................. 468.9 14 45 0.0 222
23 Apparet and Other Textile Products ......... 38.0 1.5 0.8 0.0 55
24 Lumber and Wood Products .............. 636.5 184 6.3 0.0 w
25 Furniture and Fixtures ................... 130.6 3.7 1.8 0.0 30.1
26 Paper and Allied Products ................ 5,806.3 83.0 26.8 43.2 w
2621 PaperMills ................ ... ... ... 12,672.8 742 43.4 30.8 200
2631  PaperboardMills . ..................... 18,006.0 100.5 55.6 4.2 38.0
27 Printing and Publishing . ................. 73.2 1.4 0.9 0.0 6.0
28 Chemicals and Allied Products . .. .......... 6,315.0 359 171 w 4.2
2819  Industrial Inorganic Chemicals, nec ........ 3,963.8 36.8 22.2 w w
2821  Plastics Materials and Resins . ........... 7,091.0 28.6 114 w w
2869  Industrial Organic Chemicals, nec . ........ 15,578.0 524 242 28 23
2873  Nitrogenous Fertilizers ................. 44,301.5 193.8 85.0 20 0.1
29 Petroleum and Coal Products ............. 34,693.3 135.1 24.7 479 w
2911 Petroleum Refining . ................... 43,9771 145.0 25.7 48.6 w
30 Rubber and Misc. Plastics Products ......... 389.5 57 3.1 0.1 28
31 Leather and Leather Products ............. w w w 0.0 w
32 Stone, Clay and Glass Products ........... 1,9123 313 16.8 0.0 w
3241  Cement, Hydraulic .................... 17,7143 162.1 827 0.0 w
33 Primary Metal Industries ................. 3,808.8 447 165 w 9.8
3312  Blast Furnaces and SteelMills . . . ......... 9,148.0 846 38.6 23.4 173
3334  Primary Aluminum . ................... 14,272.2 55.0 28.2 0.0 29
34 Fabricated Metai Products . ............... 2303 4.6 1.8 0.0 23
35 Industrial Machinery and Equipment . . ....... 1242 19 0.9 0.0 10.8
36 Electronic and Other Electric Equipment . . . . .. 152.6 23 1.1 0.0 6.1
37 Transportation Equipment ................ 1494 20 0.8 0.0 182
38 Instruments and Related Products .......... NA NA NA NA NA
39 Misc. Manufacturing Industries . ............ w w W 0.0 w
All Manufacturing ..................... 1,252.6 18.2 8.1 233 9.0
See footnotes at end of table.
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Table 6. Selected Energy Operating by Census Reglon, Industry Group, and Selected
Industries, 1988 (Continued)

Consumption per Consumption per | Major Byproducts® | Fuel OiF as a

Sic Industry Groups Consumption per Dollar of Value Dollar of Value of as a Percent of Percent of

Code* and industry Employee Added Shipments Consumption Natural Gas

{million Btu) {thousand Btu) (thousand Btu) (percent) (percent)
West Census Region

20 Food and Kindred Products ............... 831.2 9.4 3.7 0.0 w
21 TobaccoProducts .. .................... 0.0 0.0 0.0 0.0 0.0
22 Textile Mill Products . ................... 474.7 9.5 3.2 0.0 1.7
23 Apparel and Other Textile Products ......... 25.0 1.0 05 0.0 0.0
24 Lumber and Wood Products .............. 650.9 1.7 5.5 0.0 98.3
25 Furniture and Fixtures . .................. NA NA NA NA NA
26 Paper and Allied Products . ............... 4,3275 45.2 20.8 w w
2621 PaperMills . .................ciiinn, 12,548.1 745 37.2 354 w
2631 PaperboardMills . . .................... 18,230.6 1114 56.6 456 293
27 Printing and Publishing .................. 54.1 0.9 06 0.0 Q
28 Chemicals and Allled Products . ............ 1,979.1 21.2 1.4 w w
2819  Industrial Inorganic Chemicals, nec . ....... w w w w w
2821  Plastics Materials and Resins ............ 827.2 35 1.3 0.0 34
2869  Industrial Organic Chemicals, nec . ........ 5,105.8 359 19.0 0.0 0.1
2873  Nitrogenous Fertilizers . ................ 19,044.2 150.5 56.1 1.2 0.0
29 Petroleum and Coal Products ............. 38,486.2 143.1 273 w w
2911  PetroleumRRefining . ................... 43,660.3 151.8 283 w w
30 Rubber and Misc. Plastics Products ......... 193.0 3.4 1.8 0.0 57
31 Leather and Leather Products . ............ 89.9 1.9 1.0 0.0 0.3
32 Stone, Clay and Glass Products ........... 2,506.3 315 16.6 0.0 w
3241 Cement, Hydraulic .................... 17,953.2 133.7 703 0.0 21.1
33 Primary Metal Industries ................. 3,958.1 30.6 123 w 5.2
3312  Blast Furnaces and SteelMills . . . . ........ 8,682.6 825 359 w 26
3334  Primary Aluminum . ................... 12,919.8 67.9 32.6 0.0 1.9
34 Fabricated Metal Products ................ 164.0 27 1.9 0.0 1.8
35 Industrial Machinery and Equipment . .. ...... 129.3 1.5 0.8 0.0 Q
36 Electronic and Other Electric Equipment .. . ... 104.6 1.4 1.0 0.0 1.9
37 Transportation Equipment . ............... 93.0 13 0.7 0.0 w
38 Instruments and Related Products .......... 746 1.0 0.7 0.0 0.5
39 Misc. Manufacturing Industries . ............ 39.5 1.0 0.5 0.0 Q
All Manufacturing . .................... 761.0 10.5 5.4 235 173

* See Appendices A and D for descriptions of the Standard Industrial Classification system.

® *Major Byproduct” fuels include coke oven and blast furnace gas (produced primarily in the blast furnace industry, SIC 3312); still gas (produced primarily in
refineries, SIC 2911); and pulping liquor (produced primarily in pulp and paper mills, SIC 2611 and 2621).

¢ "Fuel Oil* includes distillate and residual.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher levei totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are induded in higher level totals.

NA=Not available. Data are included in higher level totals.

Note: Operating ratios were calculated using the input energy estimates reported in Table k\

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy E se Division, Form EIA-848, 1888 Manufacturing Energy
Consumption Survey,” and Bureau of the Census, Industry Division, data files for the "1988 Annual Survey of Manufactures” and the "1987 Census of Manufactures.”
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Table 7. Total Primary Consumption of Energy for All Purposes by Economic
Characteristics of the Establishment, 1988
(Estimates in Btu or Physical Units)

Net Natural Coke and
Economic Electricity’ Residual Distillate Gas LPG Coal Breeze
Characteristics® Total (million Fuel Oil Fuel Qil (billion {million (1000 (1000 Other*
(trillion Btu) kWh) (1000 bbls) | (1000 bbls) cu ft) galions) | short tons) | short tons) | (trillion Btu)
Value of Shipments and Receipts
(million dollars)
Under20 ................ 1,576 124,742 7,723 16,705 663 261 4,584 857 173
2049 ......... ..o 1,698 107,914 12,258 6,682 716 224 9,058 521 239
6089 ............ ...t 1,637 89,208 11,673 4,434 680 7 12,891 741 192
100-248 ................. 2,727 125,474 16,560 2,932 1,061 1,360 15,894 752 5§73
250499 ................. 3,124 130,485 22,598 3,189 712 2,837 14,788 942 1,176
500andOver ............. 6,514 124,964 22,931 3,913 1,863 6,658 40,367 13,116 2,071
Not ascertained® ........... 200 3258 0 0 0 0 0 0 0 8,258 194!
Total ........iiiiiiinnl L, 2esst 702,876 93,744 37,885 5,685 11512 97,582 16920 %6062 ,,
P2
Employment Size
Under50 ................ 680 52,820 1,644 11,208 313 168 729 125 a7
5099 . ... .. ... 821 45,874 7,516 4,204 375 82 3,366 208 116
100-249 ... ............. 2,506 118,774 15,704 7,071 1,022 1,197 12,853 869 490
250499 ................. 3,100 121,648 16,134 5,189 1,030 2,458 12,032 734 881
500999 ................. 4,030 161,860 19,819 4,210 1,182 2,883 16,377 91 1,427
1,000andOver ........... 6,140 201,800 32,929 5,803 1,763 4,623 52,226 14,113 1,343
Not ascertained® ........... 3268 0 0 0 0 0 0 0 -3;250-
Total .................... 268584 702,876 93,744 37,865 5,695 11,512 97,582 16,929 %608

* Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census.

® *Net Electricity” is obtained by summing purchases, transfers in, and generation from noncombustible renewable resources, minus quantiies sold and transferred
out. It does not include electricity inputs from onsite cogeneration or generation from combustible fuels because that energy has already been included as generating
fuel (for example, coal).

¢ "Other” includes net steam (the sum of purchases, generation from renewables, and net transfers), and other energy that respondents indicated was used to
produce heat and power or as feedstock/raw material inputs. See also Footnote "d.”

¢ The entry in the "Not ascertained" row and the "Other” column consists of the feedstocks and raw material inputs that were consumed by petroleum refineries for
the production of nonenergy products (i.e., asphalt, waxes, lubricants, and solvents), as well as feedstock consumption at adjoining petrochemical plants. That entry
includes all of those inputs, regardless of type. Those inputs that were converted to other energy products by petroleum refineries (e.g., crude oil converted to residual
and distiliate fuel oils) are excluded. The quantities of energy consumed by petroleum refineries for the production of heat and power are included in the appropriate
“Value of Shipments and Receipts® or "Employment Size" rows. See Appendix A for more information.

Notes: «Totals may not equal sum of components because of independent rounding. <The derived estimates presented in this table are for the primary consumption
of energy for heat and power and as feedstocks or raw material inputs. Primary consumption is defined as the consumption of the energy that was originally produced
offsite or was produced onsite from input materials not classified as an energy. Examples of the latter are hydrogen produced from the electrolysis of brine; the output
of captive (onsite) mines or wells; woodchips, bark, and woodwaste from wood purchased as a raw material input; and waste materials such as wastepaper and
packing materials. Primary consumption excludes quantities of energy that are produced from other energy inputs and, therefore, avoids double counting.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, "1988 Manufacturing Energy
Consumption Survey,” the Office of Oil and Gas, Petroleum Supply Division, Form EIA-810, "Monthly Refinery Report” for 1988, and Bureau of the Census, Industry
Division, data files for the "1988 Annua! Survey of Manufactures” and the "1987 Census of Manufactures.”
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Table 8. Total Primary Consumption of Combustible Energy for Nonfuel Purposes by
Economic Characteristics of the Establishment, 1988
(Estimates in Btu or Physical Units)

Coke and
Residual Distillate | Natural Gas LPG Coal Breeze Other®
Economic Characteristics* Total Fuel Ol Fuel Oll (bitiion (million (1000 (1000 (trillion
(trillion Btu) | (1000 bbis) | (1000 bbis) cu ft) gallons) short tons) | short tons) Btu)
Value of Shipments and Receipts
(million dollars)
Under20 .................... 61 Q 562 19 23 486 103 14
2049 . ... e 130 2,202 66 64 60 789 143 20
5099 ........ ... oiiiinl., 252 w 103 76 56 4,467 303 42
100249 ............ .0, 430 Q 58 175 1,273 w w 1"
250499 ................ ... 510 w 327 81 2,601 w 094 139
500andOver ................. 1.491 w 79 141 6,182 28,116 w 48
Not ascertained® ............... 2yl 268 Y 0 0 0 0 0 257 3.8
Total ........ ... .. il L —842 4,239 1,188 554 10,286 40,070 1,164 35604
E Gy
Employment Size
Under50 .................... 50 Q 430 32 24 161 Q 7
5089 ... ... 95 2,680 182 42 Q 30 Q 30
100-249 ..................... 318 w w 185 916 1207 273 35
250499 ............. ... 478 0 357 122 2241 2,224 200 o1
500999 ..................... 609 Q 34 121 2,762 6,509 541 57
1,000andOver ............... 1,324 w w 82 4,327 20,940 85 52
Notascertained® ............... 0,258 o 0 1] 0 0 0 8258
Total ........... ..., -#:+32 4,239 1,196 554 10,286 40,070 1,164 8831

* Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census. See Appendix A.

b =Other” includes all other energy that respondents indicated was used for nonfuel purposes, i.e., as petrochemical feedstocks or raw material inputs. See also
Footnote "¢.”

© The entry in the "Not ascertained™ row and the "Other” column consists of the feedstocks and raw material inputs that were consumed by petroleum refineries for
the production of nonenergy products (i.e., asphalt, waxes, lubricants, and soivents) as well as nonfuel consumption at adjoining petrochemical plants. That entry
includes all of those inputs, regardiess of type. Those inputs that were converted to other energy products by petroleum refineries (e.g., crude oif converted to residual
and distillate fuel oils) are excluded. See Appendix A for more information.

WaWithheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Qu=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

Notes: sTotals may not equal sum of components because of independent rounding. «The derived estimates presented in this table are for the primary consumption
of energy as feedstocks or raw material inputs. Primary consumption is defined as the consumption of energy that was originally produced offsite or was produced
onsite from input materials not classified as an energy. Examples of the latter are hydrogen produced from the electrolysis of brine; the output of captive (onsite) mines
or walls; woodchips, bark, and woodwaste from wood purchased as a raw material input; and waste materials such as wastepaper and packing materials. Primary
consumption excludes quantities of energy that are produced from other energy inputs and, therefore, avoids double counting.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, "1988 Manufacturing Energy
Consumption Survey” and Bureau of the Census, Industry Division, data files for the "1988 Annual Survey of Manufactures™ and the "1887 Census of Manufactures.”
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Table 9. Total Inputs of Energy for Heat, Power, and Electricity Generation by Economic
Characteristics of the Establishment, 1988
(Estimates in Btu or Physical Units)
Net Natural Coke and
Economic Electricity® Residual Distillate Gas LPG Coal Breeze Other*
Characteristics® Total (million Fuel Oil Fuel Ol (billion {million {1000 (1000 (trillion
(trillion Btu) kWh) (1000 bbis) {1000 bbis) cuft) gallons) | short tons) | short tons) Btu)
Value of Shipments and Receipts
(million dollars)
Under20 ................ 1,535 124,742 6,568 16,147 645 237 4,008 754 180
2049 . ... .. 1,598 107,914 10,057 6,625 652 164 8,269 378 248
80-99 ................ 1,422 89,298 11,928 4,405 605 115 8,424 465 184
100249 ................. 2,375 125,474 16,548 2,874 886 87 11,516 1,131 620
250-499 ................. 2,685 130,485 22,918 2,863 631 148 12,954 2,078 1,075
800andOver ............. 5,874 124,964 22397 3,852 1,722 477 12,251 27,651 2,510
Total .................... 15,489 702,876 90,413 38,766 5,141 1,226 57,512 32,456 4,817
Employment Size
UnderS50 ................ 637 52,820 1,642 10,868 281 143 568 100 67
5099 ........ ... ... 743 45,874 4,871 4,117 a32 67 3,336 Q 103
100-249 . ................ 2,230 118,774 14,994 7,025 868 281 11,648 506 497
250499 ................. 2,665 121,648 16,353 4,888 208 217 9,808 534 231
500989 ................. 3,637 161,860 20,445 4,178 1,071 222 9,888 1,109 1,463
1,000andOver ........... 5,676 201,800 32,109 5,681 1,681 296 22,286 29,860 1,758
Total .................... 15,489 702,876 90,413 36,766 5,141 1,226 57,512 32,456 4,817

* Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census. See Appendix A.
® "Net Electricity” is obtained by summing purchases, transfers in, and generation from noncombustible renewable resources, minus quantities sold and transferred
out. It does not include electricity inputs from onsite cogeneration or generation from combustible fuels because that energy has already been included as generating

fuel (for example, coal).

¢ “Other” includes net steam (the sum of purchases, generation from renewables, and net transfers), and other energy that respondents indicated was used to

produce heat and power.

Qa=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

Notes: sTotals may not equal sum of components because of independent rounding. «The estimates presented in this table are for the total consumption of energy
for the production of heat and power, regardiess of where the energy was produced. Specifically, the estimates include the quantities of energy that were originaily
produced offsite and purchased by or transferred to the establishment, plus those that were produced onsite from other energy or from input material not classified as
energy, or were extracted from captive (onsite) mines or wells.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, "1888 Manufacturing Energy
Consumption Survey" and Bureau of the Census, industry Division, data files for the "1988 Annual Survey of Manufactures” and the "1987 Census of Manufactures.”

Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988

43



Table 10. Total Consumption of Offsite-Produced Energy for Heat, Power, and Electricity
Generation by Economic Characteristics of the Establishment, 1988
(Estimates in Btu or Physical Units)

Coke and
Total Electricity® Residual Distillate | Natural Gas LPG Coal Breoze Other®
Economic Characteristics® (trillion Btu) (million Fuel Qil Fuel Gil (billion (million (1000 (1000 {trillion

kwh) | (1000 bbis) | (1000 bbis) | cu fy) gations) | shorttons) |shorttons)|  Buw)

Value of Shipments and Receipts

(million dollars)
Under20 ..........ccivvennnnn 1,427 125,210 6,471 16,131 6844 233 4,008 754 72
20449 ... ... i 1,417 112,267 9,984 6,620 650 138 7,988 378 64
5099 .. ... . i 1,326 90,820 11,379 4,209 604 114 8,424 438 89
100-248 .....ccviiiiiiiians 1,921 131,225 15,983 2,852 885 77 11,516 209 173
250-499 .. ... i 1,785 134,208 20,219 2,592 630 54 12,954 848 220
500andOver .................. 3,175 134,438 15,899 3,666 1,719 ] 12,261 13,048 219
Total .........c0iiiiiiiiii 11,052 728,168 79,945 36,161 5,132 713 57,229 15,765 837

Under80 ...........cvvvvnnn 595 63,105 1,551 10,857 280 113 568 100 28
5099 ......... i 688 48,336 4,665 3,924 332 86 3,338 257 48
100-249 ............cc00innln 1,851 126,161 12,615 6,853 866 166 11,598 508 122
250489 ......... . il 1,912 124,309 14,232 4,804 906 135 9,672 634 197
500999 ................. ... 2,262 165,974 17,791 4,085 1,070 125 9,868 250 220
1,000andOver ................ 3,745 212,283 29,090 5,859 1,677 108 22,286 14,028 222
Total ..............cciiil, 11,052 728,168 79,945 36,161 5,132 713 57,229 16,765 837

* Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census. See Appendix A.

® "Electricity” consists of quantities of electricity that were purchased or transferred in, and is equivalent to "purchased electricity” in the Annual Survey of
Manufactures.

¢ *Other" includes all other energy that was purchased or transferred in and not shown elsewhere.

Q Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

Notes: «Totals may not equal sum of components because of independent rounding. «The derived estimates presented in this table represent the consumption of
energy originally produced offsite, acquired as a result of a purchase or transfer and consumed onsite for the production of heat and power. This definition is consistent
with the definition of "purchased” fuels and electric energy used by the Bureau of the Census in the preparation of "Fuels and Electric Energy Consumed,” of the
Annual Survey of Manufactures, 1974 through 1981. See Appendix A.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, *1988 Manufacturing Energy
Consumption Survey” and Bureau of the Census, industry Division, data files for the 1988 Annual Survey of Manufactures™ and the "1987 Census of Manufactures.”
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Table 11.  Shell Storage Capacity of Petroleum Products by Selected Characteristics of the
Establishment, 1988
(Thousand Liquid Barrels)

Selected Characteristics Residual Fuel Oil Distillate Fue! Oil LPG
Census Region
Northeast . . ... .. ... i i it in i 4,838 8,079 705
Midwest .. ... . e 5,451 4,843 9,501
SOUth . . o i i e 10,209 6,346 77,780
WeBt . e 1,708 2,091 545
Total .. i e e e 22,206 21,158 88,531

Value of Shipments and Receipts® (million dollars)

Under 20 .. ... . e e 1,679 5,126 1,403
20440 . e 2,413 2,892 1,362
B0-80 . ... e e 3,158 6,144 1,009
100-249 . .. e e e 4245 2,775 2914
250-499 . . ... .. e 4,788 2,024 10,038
500 aNd OVer .. ... e e e e 5,923 2,197 71,716

Total ... e e 22,206 21,158 88,531

Employment Size*

Under 50 ... i e 448 6,112 455
B0-99 . . .. e i e e e, 1,289 1414 456
T100-240 ... ... e e 2,758 3,160 3,929
250-499 . . ... et i 3,410 3,012 5,746
B00-999 .. ... ... e i e 4,608 3612 12,587
1000 and Over ... ... . i 9,694 3,849 65,357

Total ... o e e e, 22,206 21,158 88,531

* Value of Shipments and Receipts and Employment Size data were supplied by the Bureau of the Census. See Appendix A.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, "1988 Manufacturing Energy
Consumption Suurvey", and Bureau of the Census, Industry Division, data files for the 1988 Annual Survey of Manufactures” and the 1887 Census of Manufactures.”
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Téthe 12.
t Establishment, 1988

Selected Energy Operating Ratios by Economic Characteristics of the

Consumption per Consumption per Major Byproducts® Fuel OiF as a
Consumption per Doliar of Value Dollar of Value of as a Percent of Percent of
Employee Added Shipments Consumption Natural Gas
(miliion Btu) (thousand Btu) (thousand Btu) (percent) (percent)
{million dollars)
Under20 .................. 219.2 51 27 22 204
2049 ......... ... e, 487.3 8.4 40 08 15.2
5099 ...........cciinn 703.1 9.9 46 34 16.2
100-249 ..............c..t 1,177.0 123 6.1 16.5 13.2
250499 .................. 2,401.9 20.1 84 28.1 24.8
500andOver ............... 2,446.6 183 7.7 31.0 9.2
All Manufecturing ............ 868.1 121 57 19.6 14.8
Employment Size
Under50 .................. 207.9 8.0 29 58 25.5
85099 ....... ... 4147 74 34 4.0 18.0
100-249 ................... 508.7 10.3 4.7 8.2 15.1
250499 ................... 8928 126 6.0 21.0 14.1
500999 ................... 14044 17.4 84 26.8 13.9
1,000andOver ............. 12151 128 6.1 226 13.6
All Menufacturing ............ 868.1 121 57 19.6 14.8

* Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census. See Appendix A.

® *Mafor Byproduct” fuels include coke oven and blast furnace gas (produced primarily in the blast furnace industy, SIC 3312); still gas (produced primarily in
refineries, SIC 2911); and pulping liquor (produced primarily in pulp and paper mills, SIC 2811 and 2621).

¢ *Fuel Ol includes distiilate and residual.

Note: Operaling ratios were calculated using the input energy estimates reported in Table 2.

 Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form ElA-846, "1988 Manufacturing Energy
Consumption Survey,” and Bureau of the Census, Industry Division, data files for the "1988 Annual Survey of Manufactures” and the "1987 Census of Manufactures.”
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Table 13. Total Inputs of Byproduct Energy for Heat, Power, and Electricity Generation by
Industry Group and Selected Industries, 1988

(Trillion Btu)

\
Blast IR
sic Industry Groups Fumancey | 77 | -
Code" and Industry Total Coke Oven| Waste Gas | Petroleum | Pulping Wood Other®
Gases Coke Liquor |Chips, Bark
Total United States

20 Food and Kindred Products .................... 9 0 * 0 0 Q ¢
21 Tobacco Products . ...........c.coiitiiinannnns ¢ 0 [} 0 0 0 ¢
22 Textle MillProducts . ...............cc0vvun.. 4 * 0 0 0 8 ¢
23 Apparel and Other Textile Products . ............. Q 0 0 0 0 0 Q
24 Lumber and Wood Products . .................. 264 0 0 0 0 284 ¢
25 Fumnitureand Fixtures . .. ..................... 11 0 0 0 0 1 ¢
26 Paper and Allied Products ..................... 1,187 0 0 3 833 348 3
2621 PaperMills . ............ .. iiiiiinrinnnns 485 0 0 2 333 150 1
2631 Paperboard Mills . . . .............c.cciiienn. 508 [} 0 1 356 161 ¢
27 Printing and Publishing .................... ... ¢ 0 0 0 0 0 ¢
28 Chemicais and Allled Products . . ................ 346 1 263 1 (1} Q 66
2819 Industrial Inorganic Chemicals,nec ............. 7 1 6 0 0 0 1
2821 Plastics Materials and Resins . ................ 27 0 17 0 0 Q w
2869 Industrial Organic Chemicals, nec .............. 231 0 218 0 0 w w
2873 Nitrogenous Fertilizers ...................... 4 0 4 0 0 0 *
29 Petroleum and Coal Products .................. 2,049 0 1,508 538 [+} 0 3
2911 Petroleum Refining . ............ ... couuvunn 2,045 0 1,507 837 0 0 1
30 Rubber and Misc. Plastics Products .............. 2 0 1 0 0 1 ¢
31 Leather and Leather Products .................. Q 0 0 0 0 Q Q
32 Stone, Clay and Glass Products ................ 49 0 0 42 ] Q 4
3241 Cement, Hydraulic ......................... 30 0 0 26 0 ¢ 4
33 Primary Metal Industries . ..................... 456 433 1 1 0 2 20
3312 Blast Furnaces and Steel Mills . . .. . ............ 450 431 0 ¢ 0 0 19
3334 Primary Aluminum .. .......... ... .. ...... . 0 0 0 (] ¢ ¢
34 Fabricated Metal Products .. ................... Q 0 0 0 0 Q Q
35 Industrial Machinery and Equipment .. ............ ¢ 0 0 0 0 0 ¢
38 Electronic and Other Electric Equipment . . .. ....... ¢ [} 0 0o [} ¢ ¢
37 Transportation Equipment . .................... 1 0 0 0 [} Q 1
38 Instruments and Related Products ............... 1 0 0 0 0 Q 1
3s Misc. Manufacturing Industries . . ................ * 0 0 0 0 ‘ Q
Total ... it 4,382 433 1,772 585 833 657 102

* See Appendices A and D for descriptions of the Standard Industrial Classification system. See Appendix A.

* "Other” includes waste oilsfars and waste materials.
* Estimate less than 0.5 rounded to zero.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

Notes: «Totals may not equal sum of components because of independent rounding. sThe estimates presented in this table are for the total consumption of energy
for the production of heat and power, regardless of where the energy was produced. Specifically, the estimates include the quantities of energy that were originally

produced offsite and purchased by or transferred to the establishment, pius those that were produced onsite from other energy or input materials not classified as

energy, or were extracted from captive (onsite) mines or wells.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, 1888 Manufacturing Energy

Consumption Survey.”
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Table 14. Components of Total Electricity Demand by Census Region, Industry Group, and
Selected Industries, 1988
(Million Kilowatthours)

SiIC Industry Groups Sales and/or
Code* and industry Purchases Transfers In® Total Onsite Transfers Net Demand for
Generation® Offsite Electricity*
Total United States
20 Food and Kindred Products .. ................ 51,411 279 4,180 1,108 54,762
21 Tobacco Products ............ccovvivinnnns 1,454 0 w w w
22 Textite Mill Products . ............co00vnnenn 29,529 155 414 18 30,079
23 Apparel and Other Textile Products ............ 6,684 0 Q Q 6,672
24 Lumber and Wood Products ................. 19,591 Q 2,438 1,267 21,124
25 Furniture and Fixtures . ..................... 5,687 0 29 39 5,878
26 Paper and Allied Products . .................. 60,066 949 44,255 7,088 98,184
2621 PaperMills . ............cciiiiiinnnaans 30,543 841 24,914 4,147 51,851
2631 Paperboard Mills . . ................. ... ... 13,486 0 15,540 2,586 26,441
7 Prining and Publishing ..................... 17,066 0 Q Q 17,124
28 Chemicals and Allied Products . . .............. 117,446 12,480 38,130 7,374 160,683
2819 Industrial Inorganic Chemicals, nec . .......... w w 2,004 w w
2821 Plastics Materials and Resins . .............. w w 3,264 391 16,132
2869 industrial Organic Chemicals,nec ............ 17,891 1,561 20,088 3,463 36,078
2873 Nitrogenous Fertilizers .................... 2,958 ] w w 3,476
20 Petroleum and Coal Products ................ 34,145 Q 11,717 2,797 43,001
2911 Petroleum Refining . ...................... w w 11,205 2,382 41,068
30 Rubber and Misc. Plastics Products .. .......... 31,153 Q 192 Q 31,488
3 Leather and Leather Products . ............... 1,390 0 6 Q 1,385
32 Stone, Clay and Glass Products .............. w w 676 150 34,543
3241 Cement, Hydraulic ....................... 9,861 0 w w 10,370
33 Primary Metal Industries .................... 138,916 11,918 9,529 2,013 158,350
3312 Blast Funaces and SteefMills . . .. ...........______ . 38899 3,429 6,938 1,699 47,568
3334 Primary Aluminum . ...................... w w * w w
34 Fabricated Metal Products . .................. 30,6685 385 w w 31,108
35 Industrial Machinery and Equipment . ........... 33,860 Q 278 418 33,754
38 Electronic and Other Electric Equipment . .. ...... 31,762 118 24 26 31,877
37 Transportation Equipment . .................. w w 687 744 37,887
38 Instruments and Related Products ............. 14,177 Q w Q w
39 Misc. Manufacturing Industries . ............... 4,183 0 Q 0 4,190
Total ... ... e 700,965 27,203 114,834 23,741 819,262
Northeast Census Region
20 Food and Kindred Products .................. w w 147 29 6,264
b4l TobaccoProducts . .................coovunn NA NA NA NA NA
22 Textile Mill Products . ...................... 1,629 0 w w 1,873
23 Apparel and Other Textile Products ............ 1,330 0 Q 1] 1,339
24 Lumber and Wood Products ................. 1,179 Q w Q w
25 Furniture and Fixtures . ..................... 535 0 w Q w
26 Paper and Alied Products . .................. w w 8,841 1,582 14,258
2621 PaperMills . . .........cccoiiiiiiniiina, w w 6,172 1,496 10,740
2631 Paperboard Mills . . . . ....... ... .ol 531 0 334 25 840
27 Printing and Publishing ..................... 3,049 0 w w 3,043
28 Chemicals and Allled Products . . .............. w w 992 172 13,565
2819 Industrial inorganic Chemicals, nec ........... w w w 0 w
2821 Plastics Materials and Resins . .............. 1,281 0 w w 1,388
2869 Industrial Organic Chemicals,nec ............ 2,352 96 w w 2,775
2873 Nitrogenous Fertllizers . ................... 17 0 0 0 17
29 Petroleum and Coal Products ................ w 0 w w 3,669
2911 PetroleumRefining . ...................... 2,568 0 w w 3,075
30 Rubber and Misc. Plastics Products ............ 5,101 0 w Q w
31 Leather and Leather Products ................ w 0 w Q 464
32 Stone, Clay and Glass Products .............. w w 58 Q 5,865
3241 Cement, Hydrauic . ...................... 1,312 0 0 0 1,312
33 Primary Metal Industries .................... w w W w 19,472
3312 Blast Furnaces and Steel Mills . . . . ........... w w 886 w w
3334 Primary Aluminum .. ............. ... ..., w "] 0 w w
34 Fabricated Metal Products . .................. 5,125 0 68 Q 5,191
35 Industrial Machinery and Equipment . ........... 6,751 Q w w 8,729
36 Elactronic and Other Electric Equipment .. ... .. .. 8,089 Q w W 8,113
37 Transportation Equipment ................... 4,882 0 w w w
38 Instruments and Related Products ............. 4,087 Q w Q w
30 Misc. Manufacturing Industries . ............... w 0 Q 0 w
L 7 97,561 1,703 12,233 2,941 108,556
See footnotes at end of table.
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Table 14. Components of Total Electricity Demand by Census Region, Industry Group, and

Selected Industries, 1988 (Continued)
(Million Kilowatthours)

SiC Industry Groups Sales and/or
Code® and Industry Purchases Transers In° Total Onsite Transfers Net Demand for
Generation® Offsite Electricity®
Midwest Census Region
20 Food and Kindred Products .. ................ 19,204 169 1,488 215 20,734 |
21 TobaccoProducts ...............covneennn. NA NA NA NA NA
22 Textile Milt Products . ...................... NA NA NA NA NA
23 Apparel and Other Textile Products ............ 930 0 Q Q 928
24 Lumber and Wood Products . ................ 2,000 0 w 0 w
25 Furniture and Fixtures . ..................... 1,712 [} 34 1,682
26 Paper and Allied Products . .................. w w 5,883 6368 18,573
2621 PaperMills . .............ccceiiiinnnvnnn w w 4,496 w Wx
2631 Paperboard Mills . . . . ............... .. 00 2,205 0 896 13 3,088 X
27 Printing and Publishing ..................... 6,313 0 Q Q 6,319
28 Chemicals and Allied Products . . .. ............ 17,801 10,883 1,948 11 30,531 !
2819 Industrial Inorganic Chemicals, nec ........... w w w 0 W
2821 Plastics Materials and Resins ............... 2,943 0 w w 3,500 +
2869 Industrial Organic Chemicals,nec ............ 2,139 339 852 28 3,402 x
2873 Nitrogenous Fertilizers . ................... 570 0 w 0 W
29 Petroleum and Coal Products ................ 6,778 0 w w 7,765
2911 Petroleum Refining . . ..................... 6,196 0 w w 7,181 =
30 Rubber and Misc. Plastics Products . ........... 11,664 Q 68 0 11,857
3 Leather and Leather Products ................ Q 0 4 0 w
32 Stone, Clay and Glass Products .............. 9,615 0 w w 9,860
3241 Cement, Hydraulic ....................... 2,606 0 w w 2,841 >
33 Primary Metal Industries .................... 44,045 7,788 4,804 1,288 55,430
3312 Blast Furnaces and Steel Mills . . . ............ w w 4,36 1,009 23,261 »
3334 Primary Aluminum . . ..................... w w * w Wx
34 Fabricated Metal Products . .................. 14,190 284 w w 14,435
35 Industrial Machinery and Equipment . ........... 14,733 4 201 308 14,629
38 Electronic and Other Electric Equipment .. ....... 7,648 76 w Q 7,728
37 Transportation Equipment . .................. w w w 616 w
38 Instruments and Related Products ............. NA NA NA NA NA
38 Misc. Manufacturing Industries . . .............. 828 0 . 0 828
Total ... ... e 191,803 19,856 16,082 3,389 224 352
South Census Region
20 Food and Kindred Products . ................. w w 772 182 18,106
21 TobaccoProducts ... ...................... 1,445 0 w w W
22 Textile Mill Products ... ..............c...... 27,059 155 w w 27,564 |
23 Appare| and Other Textile Products ............ 3,988 0 0 "] 3,986
24 Lumber and Wood Products . ................ 9,172 Q 66 Q 9,191
25 Furniture and Fixtures . ... .................. 3,103 0 w ‘ w
26 Paper and Allied Products . .................. 24,295 Q 26,337 2,595 48,100"
2621 PaperMills . ...............ccccviviiiann w w 12,139 1,271 23,007
2631 Paperboard Mills . . . ...................... 6,330 0 11,965 1,202 17,002
27 Printing and Publishing ..................... 5,848 0 Q 0 5,848
28 Chemicals and Allied Products . .. ............. w w 33,804 6,532 104,387_]
2819 Industrial Inorganic Chemicals, nec ........... 11,982 ¢ 2,023 259 13,756 %
2821 Plastics Materials and Resins . .............. w w 2,465 351 11,025<
2869 Industrial Organic Chemicals,nec ............ 13,348 1,126 18,526 3,215 29,785 x
2873 Nitrogenous Fertilizers .................... 1,648 0 w w 1,882 x
29 Petroleum and Coal Products ................ 16,020 Q 7.321 1,776 21,586
2911 Petroleum Refining . ...................... 15,507 0 7,248 1,743 21,010%
30 Rubber and Misc. Plastics Products ............ 12,039 Q w w 12,069
31 Leather and Leather Products ................ w 0 w 0 290
32 Stone, Clay and Glass Products .............. 13,085 12 35 Q 13,132
3241 Cement, Hydraulic ....................... 3,730 (V] 0 0 3,730 X
33 Primary Metal Industries . ................... w w 2,118 349 48,070
3312 Blast Furnaces and Steel Mills . . . ............ w w w 338 WX
3334 Primary Aluminum .. ... ........ ... ....... w w 0 w Wx
34 Fabricated Metal Products .. ................. 7,903 0 28 * 7,931
35 Industrial Machinery and Equipment . ........... 7,622 0 12 0 7,634
36 Electronic and Other Electric Equipment . .. ...... 9,830 4] w w 9,835
37 Transportation Equipment ................... 8,364 0 w w 8,329
38 Insruments and Related Products . ............ NA NA NA NA NA
39 Misc. Manufacturing Industries .. .............. w 0 . [¢] w
Total . ... e e e 291,360 4,968 71,897 12,150 356,075

See footnotes at end of table.
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Table 14. Components of Total Electricity Demand by Census Region, Industry Group, and
Selected Industries, 1988 (Continued)
(Million Kilowatthours)

SIC Industry Groups Sales and/or
Code” and Industry Purchases Transfers In® Total Onsite Transfers Net Demand for
Generation® Offsite Electricity’
West Census Region

20 Food and Kindred Products .................. 8,409 Q 1,774 682 9,658
21 TobaccoProducts . ............c.ovnvennns 0 0 0 0 0
22 Textle Mll Products ................c..0000 538 0 0 0 538
23 Apparel and Other Textile Products ............ 418 0 * 0 418
24 Lumber and Wood Products ................. 7,240 Q 2,188 1,104 8,570
26 Fumnitwre and Fixtures ...................... NA NA NA NA NA
26 Paper and Allied Products ................... 14,275 59 5,193 2,274 17.253
2621 Paper Millg . .. ............coiiiiiiiinnn, w 0 2,107 w w
2631 PaperboardMills . . ....................... 4,421 0 2,345 1,345 6,421
27 Printingand Publishing ..................... 1,858 0 w Q 1,916
28 Chemicals and Allied Products . . .............. w w 1,208 559 12,199
2819 industrial inorganic Chemicals, nec ........... w W w w 4,474
2821 Plastics Materials and Resins . .............. 123 0 0 0 123
2869 Industrial Organic Chemicals,nec ............ 53 0 w w 116
2873 Nitrogenous Fertilizers . ................... 725 0 w w w
29 Petroleum and Coal Products ................ w w 2,424 544 10,071
2911 Petroleum Refining . ...................... w w 1,900 163 9,790
30 Rubber and Misc. Plastics Products . ........... 2,349 0 w 0 w
31 Leather and Leather Products ................ w 0 0 [ w
32 Stone, Clay and Glass Products .............. 5,408 Q w w 5,686
3241 Cement, Hydraufic ....................... 2,123 0 w w 2,387
33 Primary Metal Industries .................... 34,000 Q w w 35,369
3312 Blast Furnaces and Steel Mills . . . .. .......... w w w w 2,805
3334 Primary Aluminum ... .................... 25,611 0 0 0 25,611
34 Fabricated Metal Products ................... 3,447 101 w w 3,852
35 Industrial Machinery and Equipment . ........... 4,754 0 w w 4,762
38 Electronic and Other Electric Equipment . . ....... 8,197 0 w w 8,202
37 Transportation Equipment . .................. 6,504 0 114 0 8,707
38 Instruments and Related Products ............. 4,203 27 w ] w
39 Misc. Manufacturing Industries .. .............. 306 0 0 0 306
Total ......oii i i it e 120,242 676 14,622 5,260 130,279

* See Appendices A and D for descriptions of the Standard Industrial Classification system.

* *Transfers In" are the quantities purchased by a central purchasing agent or other establishment of the same company.

© *Onsite Generation” includes cogeneration, generation by renewable energy sources, and conventional generation by combustible fuels.

4 *Net Demand” is the sum of purchases, transfers in, and total onsite generation, minus sales and transfers offsite. It is the total amount of electricity used. It is not
comparable to net electricity which excludes electricity generated onsite by combustible energy sources. Relative Standard Errors for Net Demand could not be
calculated due to sampling methodology.

* Estimate less than 0.5 rounded to zero.

Wa=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

NA=Not available. Data are included in higher level totals.

Note: Totals may not equal sum of components because of independent rounding.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, 1988 Manufacturing Energy
Consumption Survey.”
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Table 15. Components of Total Electricity Demand by Economic Characteristics of the

Establishment, 1988
(Million Kilowatthours)

Economic Sales/Transfers
Characteristics* Purchases Transfers In* Onsite Generation® Offsite Net Demand*
Value of Shipments and Receipts
(million dollars)
Under20 .........c.oiiiiiiinienrnenannans 124,647 563 1,158 385 125,984
20-49 ... e e 111,267 1,000 4,207 1,983 114,491
0 90,208 612 6,990 2,007 95,712
100-249 ... ...t i i 131,040 185 25,115 5,802 150,448
250489 .. ...... .. i 116,478 17,731 30,488 4,499 160,198
500andOver ............h it 127,326 7,113 48,876 8,896 172,429
Total ... ... e e e 700,965 27,203 114,834 23,741 819,282
Employment Size
Under50 .........coiuiiiiinninrenneneanns 52,710 396 477 252 53,330
8090 . ... i e it e e 45,523 813 1,034 365 47,005
100-248 . ... e 125,426 735 9,798 4,797 131,162
250-499 . ... ... .. et 123,356 953 16,365 3,208 137,376
BO0-G99 . ....... ... i i e 164,486 1,488 27,387 4,349 189,011
1000andOver ... ...... ... .. e 189,465 22,818 59,774 10,680 261,377
Total ... ... e e e 700,965 27,203 114,834 23,741 819,262

* Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census.

® “Transfers In" are the quantities purchased by a central purchasing agent or other establishment of the same company.
° "Onsite Generation® includes cogeneration, generation by renewable energy sources, and conventional generation by combustible fuels.
¢ "Net Demand” is the sum of purchases, transfers in, and total onsite generation, minus sales and transfers offsite. It is the total amount of electricity used. It is not
comparable o net electricity which excludes electricity generated onsite by combustible energy sources. Relative standard errors for net demand could not be

calculated due to sampling methodology.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, 1988 Manufacturing Energy

Consumption Survey,” and Bureau of the Census, Industry Division, data files for the 1988 Annual Survey of Manufactures® and the "1887 Census of Manufactures.”
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Table 16.

Group and Selected Industries, 1988
(Million Kilowatthours)

Quantity of Electricity Purchased from Utility and Nonutility Suppliers by Industry

SIC Industry Groups Total Utility Nonutility
Code" and Industry Purchased Supplier” Supplier”
20 Foodand Kindred Product8 .. .......oivereietninnnnecacnrennroriocenasens 51,411 51,324 87
21 Tobacco Products .. ... ...ttt i ittt e, 1,454 1,454 [
22 Textile Ml Products . ......... ..ottt inrinnteranenarosnneencannns 29,529 29,529 0
23 Apparel and Other Textile Products . ..............iiiiriiiinrrnrnnrnnennas 6,684 6,664 0
24 Lumber and Wood Products . ... .........cvrtinrnnreneneeneeenenrnnnensns 19,601 19,115 476
Furniture and FIXIUre® . ... .......coovueneiinrsrencetossnsenancesanennsnns 5,687 w w
26 Paperand Allled Products ... ....... ..ttt iniinennrrnrnnieeatennannenes 60,066 59,989 77
2621 PREBIMIS . . . ..o i i ettt iiee ettt 30,543 w w
2631 Paperboard MBS . . . .. ... .. .. i it et it ettt e 13,488 13,476 11
27 Printingand Publishing . ...........c0 o ittt iiiiieiirnienasnsnas 17,086 17,010 Q
28 Chemicalsand Alliled Products . . . ...........ivvtirnnracnenrnensnanensoonas 117,448 116,752 894
2819 industrial Inorganic Chemicals, nec . ............. ... ciiiiiiiiiinrennenn, w w 12
2821 Plastics Materials and ReSINS . . .............cueiiieininneenaniaaanannnas w 13,117 w
2869 Industrial Organic Chemicals, NC . . .. .......cciunriirnernenonnnoanaasns 17,891 17,885 7
2873 NItrogenous FeriliZers . ... ..........c.ueeierernintntneaeesssaonsesansns 2,958 w w
29 Potroleum and Coal ProdUCtS .. ... ......iiuiriiiirencennieierrannaeennnas 34,145 w w
2911 Petroleum Refining . . ...........ccciiiiiiiiinninenrenienrnernsannnosens w 31,674 w
30 Rubber and Misc. Plastics Products . .. ..........c.iuieiiiiiniieiiinnncnnnnns 31,1583 81,153 0
31 Leatherand Leather Products . ............ccvvieiriivcnneennarvonasnsnans 1,300 1,387 Q
32 Stone, Clay and Glass Products . ...........ciiiiiiernnnnnrncrssesnereans w w w
3241 Coment, Hydralic . . .......... ..t iiiiiiinanescinnsnrnrsssssnsnnas 9,861 w w
33 Primary Motal INdUSIH@S .. ...........cciiiiiioernnenrneenrnasoasansnannns 138,916 138,651 385
3312 Blast Furnaces and S0l MIlls . . . . . .........ciinireiii ittt 88806 w w_
3334 Primary AIuminum . . ...........c0itueeeionsnrnsesncscsnsessansnnsesss w w 0
34 Fabricated Metal Products . ........ ...ttt ittt ittt 30,665 30,592 Q
35 Industrial Machinery and Equipment . . .. .......... .. ittt iernurenananarenens 33,860 33,860 ]
36 Electronic and Other Electric Equipment . . .. .........coiittiieienrinncnenenns 31,762 31,762 0
37 Transporiation EQuipment . ... ... ... i i i e e w w 100
38 Instruments and Related Products .. ..........c.ciiiiietnnrnnrnnrnnsnennnss 14,177 14,177 0
39 Misc. Manufacturing Industries . .. .......... ..ttt iii i 4,183 4,183 0
- 700,965 698,288 2,679

* See Appendices A and D for descriptions of the Standard Classification system.

b A *Utility* is a company that produces and/or delivers electricity and/or natural gas, and is legally obligated to provide service to the public within its franchise area.
cogenerators not located at the establishment site.
W=Withheld to avoid disclosing data for individual establishments. Data are included in higher ievel totals.

* Includes independent power producers, small power producers, and

Q=Withheid because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

Note: Totals may not equal sum of components because of independent rounding.

Source: Energy information Administration, Office of Energy Markets and End Use. Energy End Use Division, Form E!A-846, "1988 Manufacturing Energy

Consumption Survey.”
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Table 17. Quantity of Electricity Purchased from Utility and Nonutility Suppliers by Selected
Characteristics of the Establishment, 1988

(Million Kilowatthours)

Selected Characleristics Total Purchased Utility Supplier* Nonutlity Supplier®
Census Region
Northeast .. ........ ...ttt iiiaannaannn 97,581 97,402 150
Midwest .. ... .. e, 191,803 191,599 203
SOUN . - o e e e 291,360 200,810 550
WSt ..o e e e 120,242 118,476 1,766
Total . ... i e 700,865 698,286 2,679
Value of Shipments and Recelpts® (million dollars)
UNder 20 .. ...ttt i e e 124,647 124,133 518
-0 N 111,267 110,691 576
8089 ... i e e it i e 90,208 89,724 484
100-249 . . .. e e e 131,040 130,674 366
250-499 . .. ... e e 116,478 w w
500 andOver . ... .. . i e i 127,326 w w
Total ... e e 700,965 698,286 2,679
Employment Size®
Under50 .. ...t i e e 52,710 52,526 184
L0+ 45,523 w w
100-249 .. ... .. et e 125,426 124,681 745
280-499 . . .. ... e e e i e, 123,358 122,919 437
BO0-999 .. ... .. e e e 164,486 163,421 1,084
1000and Over .. ....... . it 189,485 w w
Total ... e e 700,965 698,286 2,679

* A "Utility” is a company that produces and/or delivers electricity and/or natural gas, and is legally obligated to provide service to the public within its franchise area.
* Includes independent power producers, small power producers, and cogenerators not located at the establishment site.
¢ Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.
Note: Totals may not equal sum of components because of independent rounding.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, "1988 Manufacturing Energy
Consumption Survey,” and the Bureau of the Census, industry Division, data files for the "1888 Annual Survey of Manufactures” and the “1887 Census of

Manufactures.”
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Table 18. Quantity of Steam Purchased from Utility and Nonutility Suppliers by Industry
(%rﬁup Ban;i Selected Industries, 1988
iltion Btu

Steam

SIC Industry Groups Total Utility Nonutility

Code* and Industry Purchased Supplier® Supplier®
20 Foodand Kindred Products . .........itiiieiieiitieieennrnsntoronnenaonnnnosnns 14,676 11,853 2,823
21 TobacCO ProduCB . . . ... .iiitii ittt iiiietae e inaea et ataaraesaaaneann w w 0
22 Textlleo Mill Products . . ....c..titnnrenereaseunsenneenanrsnsretesansoseeesans 7.708 4,434 3,385
23 Apparel and Other Textile Products . ............coiiineiirinrniriienernecanannnns 253 Q Q
24 Lumber and Wood ProdUctB . ... ... .ioitnititinnuneanenaenrnesnnsnssaennssnans 7,864 Q 8,400
25 Furniture and FIXIUres . ... ... ...ttt e iannereeenrnsnnsesnasassnsnsens Q Q 0
28 Paperand Allied Products ... ........oiiiiiiiiet ittt ittt et 20,084 12,719 7,365
2621 PPOrMIIS . . . . . i e eet e tet i e et et 10,638 8,768 3,868
2631 PaperbOBIA MIlIS . . . . ...ttt e et e e ey 5477 4,412 1,065
27 Printingand Publishing ... ........ ... i i ittt 1,710 1,801 Q
28 Chemicals and Allied Products . . . .. ... cuueitiii it eneneenessssnneasaonansnnsans 61,777 27,228 34,550
26819 Industrial Inorganic Chemicals, NOC .. ... ........cciiiuin it ineeinsosansssensnnns 520 75 445
2821 Plastics Materials and ROSINS . ... ... . ... ueee it ine it e, 6,720 4,433 2,287
2869 Industrial Organic CReMICaIS, NBC . ... . .......cuuennetuneeenessannoanensnssennns 34,005 18,305 18,689
2873 Nitrogenous FertlliZers . ..............uiueenionniiineceneonnsvonessnnensnssns 193 w w
Petroleum and Coal Products .. ... ... .. ettt inneneennnrorrersnensranneens 48,988 27327 21,661
2911 Potroloum RefNing . . .. ......co i iiiiieeneeinnaeeeansnsessresasenssnsnenes 48,508 27,327 21,268
30 Rubber and Misc. Plastics Products . ... .......ciiiiiirrneneieornossassnensanens 1,848 819 1,020
31 Leather and Leather ProdUcts . .. ..........ccvuinemuiererneencosenaaarsesnsenrnnss Q 0 Q
32 Stone, Clay and Glass ProdUcCts . ..........coutiiiinniienerenoronrionsrnaneosnas 208 17 188
3241 Coment, HydraUlC . .......... ... iviiviniioiineansneeseensanuencsoenasosons 0 0 0
a3 Primary Motal IndUSIHeS ... ........cuuirrnriineteaeaoensrronnesssesssssnsssases 10,082 2,285 7.797
3312 BlastFurnaces and Ste@l Mills . . . . . .. ... ... ..o iii i i i it i w w w
3334 Primary AJUINUM . . . . ...ttt iinee s tanaseassennonntasaseranorsnnaes 0 0 0
34 Fabricated Metal Products . ... ....c..uveennronnrinneennrnnsosneensssrensesensas 2,728 1,598 Q
35 Industrial Machinery and EQUIPMeNt . . .. ... ... iiinirrntinrrorrencnrnonanenns 283 231 Q
36 Electronicand Other Electric Equipment . . . . ... .. ... it iiiiieaannnes 518 518 0
37 Trangportation EQUIPMBNT .. ... ..ottt ittt it iensn oot snassaansnanaans 5,210 1,505 3,705
38 instruments and Related Products ... .......c.cccvetivnrerecoaornorserossseserennsn Q Q 0
39 Misc. Manufacturing Industries . . .........ciuiutiitiaieasrnrnnransosecasssnarsnns 155 Q Q
B - T 184,581 94,138 90,444

* See Appendices A and D for descriptions of the Standard Industrial Classification system.

* A *Utility" is a company that produces and/or delivers electricity and/or natural gas, and is legally obligated to provide service to the public within its franchise area.

W=Withheld to avoid disciosing data for individual establishments. Data are included in higher level totals.

QwWithheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

Note: Totals may not equal sum of components because of independent rounding.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form ElA-846, 1988 Manufacturing Energy
Consumption Survey.”
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Table 19. Quantity of Steam Purchased from Utility and Nonutility Suppliers by Selected
Characteristics of the Establishment, 1988
(Billion Btu)

Steam
Total Utllity Nonutll:y
Selected Characteristics Purchased Supplier Suppl
Census Region
Northeast . . .. ... i i et 20,649 19,644 9,805
Midwest .................. ettt et ei ettt ee s 37.211 25,160 12,051
South.................... e e e e et 93,308 37,580 58,726
West .................... e e e et 24,418 11,553 12,862
- T 164,581 94,136 90,444
Value of Shipments and Receipls®
(million dollars)
Under 20 .. ... i e it et e it it 15,252 7,962 7,280
20-40 . e it ittt e e 14,753 7,748 7,005
LT PP 20,602 10,155 10,447
L 20,570 12,005 17.475
280-400 .. ... ... e ta ettt 40,211 6,984 33,226
B00 and OVEr . ... ... e e e e e e ettt ey 64,192 49,192 15,001
Total ... e ettt 184,581 94,138 90,444
Employment Size®
L0 T4 T o 4,147 Q 1,810
L P 10,738 4,064 6,674
100-240 .. .. .. ittt e et e, 37,907 23,198 14,709
2B0-490 . . ... e et e e 35,083 9,053 26,001
L DR 49,257 26,147 23,110
1000 @Nd OVOT . ... i e it ettt et ee e 47,479 20,338 18,141
- AP 184,581 94,138 90,444

® A “Utility" Is a company that produces and/or delivers electricity and/or natural gas, and is legally obligated to provide service to the public within its franchise area.

* Includes independent power producers, small power producers, and cogenerators not located at the establishment site.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included In higher level totas.

Note: Totals may not equal sum of components because of independent rounding.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form ElA-848, 1988 Manufacturing Energy
Consumption Survey,” and the Bureau of the Census, industry Division, data files for the “1888 Annual Survey of Manufactures® and the 1987 Census of
Manufactures.”
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Table 20. Quantity of Electricity Sold to Utility and Nonutllity Purchasers by Industry Group
and Selected Industries, 1988
(Million Kilowatthours)

SiC Industry Groups
Code* and Industry Total Sold Utility Purchaser® Nonutility Purchaser*
20 FoodandKindred Products . ................c0iiiinnnnncnenrannns 1,108 769 339
21 TobacCo Products . ... ..ovvin i it inse et w w w
22 Textile Mill Products . ......... ... iiiiiiininnnnnenaensnnann 18 w w
23 Apparel and Other Textile Products . ...............cc00veeenennnann Q Q 0
24 Lumberand Wood Products ...............ciiiiiiinininnnnnaans 1,267 1,183 Q
Furniture and Fixtures .. ............c.ciutivenenrnnroennennranns 39 Q 34
26 Paperand Allied Products ...............civiieivincrnnnanarnas 7,088 5,826 1,260
2621 PaparMills . . . .. ... ... i it a s 4,147 3,225 922
2631 Paperboard Mills . . . . . ... ... .. ittt e 2,586 2,329 257
27 Printing and Publishing ............. ... ittt Q Q 0
28 Chemicalsand Allied Products . ... ..........o0eiiiiiiinnnnnnnn.. 7,374 6,236 1,138
2819 Industrial Inorganic Chemicals,nec ....................c.c...cu... w 37 w
2821 Plastics Materlalsand Resing . .............ccocviiniieeiennvnss 391 369 2
2869 Industrial Organic Chemicals, nec .. ...........ccociuiiiiiienrnsns 3,463 2,751 712
2873 Nitrogenous Fertlizers . ............. ...t enenrnenenensnnn w w 0
29 Petroleum and Coal Products .. .........c.c0veevnvesinornrenacnns 2,797 1,521 1,277
2911 Potroleum Refining . . . ...........ciuiuetenntnsecssnnneeonnss 2,382 1,107 1,275
Rubber and Misc. Plastics Products . ...............cccveniiiienenss Q Q Q
31 Leather and Leather Products ................ccvnovarnnscnnnnsns Q Q 0
32 Stone,Clayand Glass Products ...............cceiiiiinicnnnnns 150 87 62
3241 Coment, Hydraulic . ..............c.ccuiinuernscsnsnnnsocsans w w 0
33 Primary Metal Industries . ..............c.ccitiiiernrennnnroannans 2,013 652 1,361
3312 BlastFumnacesand SteeiMills . . . . ........... .ot 1,608 ~__e18 B 1,083
3334 Primary AIWminum . ........ ... ittt w w w
34 Fabricated Metal Products . . ........cciviiuinnrenrnnnnsuneaensns w Q 85
35 Industrial Machinery and Equipment . . ... .........oiniienninennnans 418 Q 414
38 Electronic and Other ElectricEquipment . . .. .........ccoveieevennn. 26 12 14
37 Transportation Equipment ... ........ ittt iintnenenennanans 744 162 582
38 Instruments and Related Products .............ccucverennroncenanas Q Q 0
39 Misc. Manufacturing Industries . .. ..........coovieienieiiiiiennne, 0 0 0
1€ 23,741 17,076 6,685

* See Appendices A and D for descriptions of the Standard industrial Classification system.

® A "Utility” is a company that produces and/or delivers electricity and/or natural gas, and is legally obligated to provide service to the public within its franchise area.

* Includes independent power producers, small power producers, and cogenerators not located at the establishment site.

WaWithheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

Note: Totals may not equal sum of components because of independent rounding.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, "1988 Manufacturing Energy
Consumption Survey.”
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Table 21. Quantity of Electricity Sold to Utility and Nonutility Purchasers by Selected

Characteristics of the Establishment, 1988
(Million Kilowatthours)

Selected Characleristics Total Sold Utility Purchaser* | Nonutility Purchaser®
Census Region
Northeast .. .. ... ... i i it i e e 2,941 2,558 383
MIAWESE . . . i e et e e e e 3,389 638 2,783
T T 12,150 8,969 3,182
L 5,260 4913 347
-7 23,741 17,076 6,665
Value of Shipments and Receipts® (million dollars)
Under 20 . ... ... et i e e e e 385 Q Q
20-4 L. e e e e i e ey 1,983 1,760 222
=10 O 2,007 1,792 305
100248 .. L. e e e it e 5,802 4941 951
250-400 .. ... e e et e 4,499 3,275 1,223
B00 ANd OVer . ...t e e et e e, 8,886 5,058 3,828
0= 7 1 23,741 17,076 6.665
Employment Size®
UNAEr B0 . ... .. e e e et e e 252 w w
8009 . ...t e e e 365 w w
100-240 . . .. e i e e 4,797 4442 354
250480 . ... e ittt i 3,208 2,501 797
BO0-099 .. ... e e e e 4,349 2,954 1,395
1,000 @nd OVEr . ... e et e e et 10,680 6,622 4,057
TOtal .. e i e e e 23,741 17,076 6,665

* A “Utility" is a company that produces and/or delivers electricity and/or natural gas, and is legally obligated to provide service to the public within its franchise area.

® Includes independent power producers, small power producers, and cogenerators not located at the establishment site.

¢ Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census.
W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.
Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

Note: Totals may not equal sum of components because of independent rounding.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, "1988 Manufacturing Energy
Consumption Survey,” and the Bureau of the Census, Industry Divsion, data files for the *1988 Annual Survey of Manufactures” and the “1887 Census of

Manutactures.”
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Table 22. Components of Onsite Electricity Generation by Industry Group and Selected
Industries, 1988
(Million Kilowatthours)

SIC Industry Groups
Code" and Industry Total Cogeneration Renewables Other®
20 Foodand Kindred Products . .............covvriunnnneennanans 4,180 3,608 w w
21 TobacCO Products .. .....ccviiitiiniiinnenetonertoonnsonns w w 0 0
22 Toxtile Ml Products ..............ciiiiiiiiiiiiiienrinnens 414 303 K4l 40
23 Apparel and Other Textile Products ............ccovvvvennnn.nnn Q 0 0 Q
24 Lumberand Wood Products ...............ciitineennrnennns 2,438 2,370 Q 33
25 Fumniture and Fixtures . ............cc vietvrnncnncnnsnnsnenn 28 28 0 Q
2 Paper and Allied ProduCIs . . . . ... .....ouuevnnrinneineinnss 44255 ' 40,284 1,959 2,020
2621 PaperMIlIS . . . ...ttt e 24,914 22,357 1,704 763
2631 Paperboard IS . . ... .....ccoiiriiniiiiiiiiniiierieas 15,540 14,392 w w
27 Printing and Publishing .......... ... ... oiiiiiiiiiiiiinn., Q. w 0 w
28 Chemicalsand Allled Products . .. ..........coviineievninnnnnn 38,130 34,718 0 3,412
2819 Industrial Inorganic CREmICIS, NBC ... ........coouvurenenenns 2,004 w 0 w
2821 Plastics Materialsand Resins . ............ .. cciiiiiiiiiinnn 3,264 3,028 0 237
2869 Industrial Organic Chemicals,nec ....................ccvvuen 20,088 w 0 w
2873 Nitrogenous Fertlizers . .............ccovieeiiiiininnnnnnns w 519 0 w
29 Petroloumand Coal Products . ...........ceiivnvveenncnnnnnn 11,717 10,048 0 771
2911 Petroleum Refining . ...........c.oiuiiniiiiiiiiiiiiiinnen 11,2056 10,435 0 770
30 Rubber and Misc. Plastics Products . ............c....coiiuntn 192 102 Q 84
31 Leatherand Leather Products .. ...........cccvitriivnrnncnnns 8 w w 3
32 Stone, Clayand Glass Products ..............cciininnennnnns 676 649 0 27
3241 Coment, Hydraufic . .............ccciiiiieiinrnnnnnennnns w w 0 0
33 Primary Metal Industries ................cciiiiiiiinnnnnnns 9,529 6,048 w w
3312 Blast Furnaces and Steel Mills . . . . . ............. ... 0iiiin e 6839 4060 0 1,970
3334 Primary AJUMINUMT . ... ..ottt e ieiaaernnsnnnnes ¢ [V} 0 d
34 Fabricated Metal Products .. .............cootiiinurnnnnnennns w w 0 82
35 Industrial Machinery and Equipment . .. .........c.ooiviiiinann. 278 217 w w
38 Electronic and Other Electric Equipment . . .. ............. ... ... 24 w 0 w
37 Transportation EQUIPMBNT .. ... ... iiiiin e rnenrnenennansns 867 417 w w
38 Instruments and Related Products . ................... ... ..., w w 11 w
39 Misc. Manufacturing Industries . .. ...........cceiiiiiiiennan Q 0 Q Q
L €L 114,834 101,907 2,594 10,334

* See Appendices A and D for descriptions of the Standard Industrial Classification system.

* "Other” is that electricity obtained from a generator fueled by combustible energy sources such as diesel or fuel oll.

* Estimate less than 0.5 rounded to zero.

W=Withheld 1o avoid disclosing data for individual establishments. Data are included in higher |ével totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

Note: Totals may not equal sum of components because of independent rounding.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form E(A-846, 1988 Manufacturing Energy Consumption
Survey.”
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Table 23. Components of Onsite Electricity Generation by Selected Characteristics of the

Establishment, 1988
(Million Kilowatthours)

Selected Characteristics Total Cogeneration Renewables Other*
Census Region
Northeast .. ........... it 12,233 9,233 1477 1,523
Midwest . ... ... e 16,082 13,104 441 2,538
South . . ... e 71,897 66,441 w w
L 14,622 13,129 w w
OBl .\t 114,834 101,907 2,594 10,334
Value of Shipments and Receipts®
(million dollars)
UNder 20 .. ..ottt e e it e 1,158 504 w w
2040 .. .. e e 4,207 3617 106 484
L0 T 6,990 5,777 674 538
100-249 . . .. ... e e 25,115 22,500 576 2,038
250-400 . . ... .. e e 30,488 27,748 1,068 1674
500aNdOVEr ... ..ttt e e 46,876 41,670 w w
Total ........ ... i, 114,834 101,807 2,594 10,334
Employment Size®
UnderB0 .. ...t i e i 477 268 41 168
8080 .. . e 1,034 800 20 214
100-249 ... ... .. et e 9,798 8,840 179 778
250-499 .. ... ... e et 16,365 14,720 778 861
BO0-899 . ... ... .. e e, 27,387 23,585 433 3,369
1,000and Over ... ... ... .t 59,774 53,684 1,148 4,944
Total .. ... 114,834 101,907 2,594 10,334

* "Other” is that electricity obtained from a generator fueled by combustible energy sources such as diesel or fuel oil.

® Value of Shipments and Recelpts and Employment Size were supplied by the Bureau of the Census.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.
Note: Totals may not equal sum of components because of independent rounding.
Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, "1888 Manufacturing Energy

Consumption Survey,” and the Bureau of the Census, Industry Division, data files for the *1988 Annual Survey of Manufactures® and the "1887 Census of

Manufactures.”
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Table 24. Quantity of Electricity Generated Onsite by Establishments Interconnected with
A Utility and/or Designated As A Qualifying Facility by Industry Group and
Selected Industries, 1988
(Million Kilowatthours)

SiC Industry Groups Total Generated Interconnected With Designated As A
Code* and Industry Onsite A Utility® Qualifying Fadility*
20 Foodand Kindred Products ... ........ .00 iiinnnrnnncnenenaneneannn 4,180 2,303 1,608
21 TobacCo Products . ... ...ttt ittt e it e e it w w w
22 Textile Mill Products .. ........c..iitiiiiiiientntrerannnnsanenas 414 228 w
23 Apparel and Other Textile Products .............ccoviiiiiiiiinennnnnn Q * 0
24 Lumber and Wood Products . .........coiiiiiiniirnenennnrnnrnesansnss 2,438 2,327 1,308
25 Furniture and FixXIures . ... .........cieeeenierninraensocnrnrnannnsnns 29 19 w
26 Paperand Allied Products .. .............itniniiirntniiiinrnnnnns 44,255 28,534 18,680
2621 PRRErMIlIS . . ... ..ot i i e it et e e 24914 17,791 10,172

2631 Paperboard MIS . . . . . .. i e et e i 15,540 7.999 7,637
27 Priningand Publishing .. .........ccoiiiiiiiiii ittt Q w w
28 Chemicals and Allled Products . . ...........cciivneinenernnennasnnsnes 38,130 32,120 26,539

2819 Industrial Inorganic Chemicals, nec . ..............coiiiiiiiiiinnennnnn 2,094 862 w

2821 Plastics Materials and Resing ... ............c.c..oiiiiiiiiiieinnnnnes 3,284 2,131 1,191

2869 Industrial Organic Chemicals, nec . ................cceiiiiiiiienennnns 20,088 18,840 17,835

2873 Nitrogenous Fertilizers . .............cceiuiinrnniiiiinnineeeniannens w w w
28 Petroleum and Coal Products . ...........c.ccitiniiiiinnennnnnveannsnns 11,717 8,421 5,040

2911 Petroleum Refining . . . . . oo oot e e i i e, 11,205 7,915 5,433
30 Rubber and Misc. Plastics Products ... ............oiiiiiiiniinnnnennnns 192 108 47
31 Leather and Leather Products .. ..............iiiinininiiieenrrenenns 6 w w
32 Stone, Clayand Glass Products . .............ccoiiiieiiniininnnnnenns 676 618 w

3241 Cement, Hydraulic . .. ............couuiunennseesnornsnnnnnsnsssanas w 563 w
33 Primary Metal Industries ... ........... ... ittt 8,529 5,875 2,348

3312 Blast Furnaces and S1eel Mills . . . . . .. .. ..ttt it 6,939 4,225 2,153

3334 Primary Aluminum . . ... ... . . i ittt it ¢ [ 0
M4 Fabricated Metal Products . ...........ctierinrennennunrnnnnnnnanrnnss w w w
35 Industrial Machinery and Equipment . ... ........ ..ottt ittt 278 97 w
36 Electronic and Other Electric EqQuipment . . . ..........ciieiirnnrrnnnsnns 24 w w
37 Transportation EQuipment ... ........... it ittt it 867 518 240
38 Instruments and Related Products . ........... .ot iininiienniennnns w w w
39 Misc. Manufacturing Industries . . ..........ccoitiiiiiinninnenrannrnenns Q Q 0

Ol .. ... ittt e et e e, 114,834 83,205 59,146

* See Appendices A and D for descriptions of the Standard Industrial Classification system.

® An establishment is interconnected with a utility if it has the capability to deliver electricity to the grid as well as receive electricity from it.

¢ A "Qualifying Facility" (QF) must meet requirements of the Pubiic Utility Regulatory Policies Act (PURPA) of 1978. See Glossary.

* Estimate less than 0.5 rounded to zero.

W=Withhekl to avoid disclosing data for individual establishments. Data are included in higher level totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, "1988 Manufacturing Energy
Consumption Survey.”
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Table 25. Quantity of Electricity Generated Onsite by Establishments Interconnected with
A Utility and/or Designated As A Qualifying Facllity by Selected Characteristics

of the Establishment, 1988
(Million Kilowatthours)

Interconnected Designated As A
Selected Characteristics Total Generated Onsite With A Utility* Qualifying Facllity®
Census Region
Northeast .. ....... ..ottt 12,233 8,913 5,868
Midwest .. .. ... ... . .. e 16,082 8,020 3,352
SoUth ... e i e 71,807 54,306 41,264
WS . .o e i e e 14,622 11,066 8,662
Total ... e e e 114,834 83,205 59,148
Value of Shipments and Receipts®
(million dollars)
Under 20 ... ... e 1,158 363 201
2049 . . e e, 4,207 2,907 2,256
B0-90 ... e e, 6,990 5,173 2,839
100-249 . . ... e s 25,115 17,934 10,705
250-499 . . ... e 30,488 19,040 11,964
500 and OVer .. .. . e e 46,876 37,789 31,082
Total ... e i 114,834 83,205 59,146
Employment Size®
Under 80 ... .. ... .. e e e 477 255 w
B0-99 .. .. e 1,034 441 w
100-249 . . ... e e e e 9,798 7478 5,047
250-499 . ... ... et 16,365 10,862 7,077
BO0-999 .. ... ...t e e 27,387 18,028 10,724
1000 and OVEr . ... e e e 59,774 46,141 35,682
Total ... e et i e 114,834 83,205 59,146

* An establishment is interconnected with a utility if it has the capability to deliver electricity to the grid as well as receive electricity from it.

® A "Qualifying Facility" (QF) must meet requirements of the Public Utility Regulatory Policies Act (PURPA) of 1978. See Glossary.
¢ Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Note: Totals may not equal sum of components because of independent rounding.
Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, "1888 Manufacturing Energy
Consumption Survey,” and the Bureau of the Census, Industry Division, data files for the 1988 Annual Survey of Manufactures® and the "1987 Census of

Manufactures.”
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Table 26. Total Quantity of Selected Energy Sources Purchased by Census Region,

Industry Group, and Selected Industries, 1988
(Estimates in Btu or Physical Units)

Natural Coke and
sic Industry Groups Total Electricity | Residual | Distillate Gas LPG Coal Breeze | Other®
Code* and Industry (trillion Btu) { (million Fue! Oil Fuel Oil | (billion | (million (1000 (1000 | (trillion
kWh) | (1000 bbis) | (1000 bbis)| cu ft) | gallons) | short tons) | short tons) | Bt)
Total United States
20 Food and Kindred Products ............... 929 51,411 w w 475 w 8,727 w 17
21 TobaccoProducts ...................... 27 1,454 221 81 2 3 762 0 1
22 Textile Mill Products .................... 267 29,529 3,025 1,148 a1 32 1,791 ¢ 4
23 Apparel and Other Textile Products ......... 53 6,664 311 397 21 9 136 0 Q
24 Lumber and Wood Products .............. 206 19,501 w 4,017 34 40 w 0 72
25 Fumniture and Fixtures ................... 54 5,687 180 600 22 14 120 0 3
28 Paper and Allied Products ................ 1,384 60,0868 28,141 2,185 418 53 13,715 0 244
2621 PaperMills . ............... ... .. ... 666 30,543 15,508 840 174 23 8,284 0 91
2631 PaperboardMills . .. ................... 500 13,486 8,446 473 155 5 4,971 0 125
27 Printing and Publishing .................. 114 17,066 116 386 48 18 0 0 2
28 Chemicals and Allied Products . . ........... 3,850 117,448 19,123 2,741 1,965 10,212 13,079 404 188
2819  Industrial Inorganic Chemicals, nec . ....... 248 w 1,009 w w 3 w w 5
2821  Plastics Materials and Resins .. .......... 4168 w w 188 w 1,270 1,338 0 13
2869 Industrial Organic Chemicals, nec .. ....... 1,677 17,891 3,469 492 851 8,188 4,049 Q 118
2873  Nitrogenous Fertilizers . ................ 445 2,958 0 24 415 w 0 1] w
29 Petroleum and Coal Products ............. 945 34,145 523 3,499 691 40 336 0 28
2911  PetroleumRefining .................... 797 w 0 ¢ 656 * w 0 w
30 Rubber and Misc. Plastics Products ......... 250 31,153 w 784 107 w 387 0 2
31 Leather and Leather Products . ............ 15 1,390 519 17 5 1 61 0 M
32 Stone, Clay and Glass Products ........... 995 w w 6,274 454 48 12,837 418 26
3241 Cement, Hydraulic .................... 325 9,861 Q 929 29 * 9,587 132 15
33 Primary Metal Industries ................. 2,511 138,916 6,468 2,626 710 66 35,810 9,799 28
3312 BlastFumnaces and SteelMills . . .. ........ 1,718 38,809 5,983 1,082 417 12 34,213 7,842 8
3334  Primary Aluminum .................... 255 w w 77 w 2 80 w 8
34 Fabricated Metal Products . ............... 338 30,665 691 1,214 195 51 423 46 6
35 Industrial Machinery and Equipment .. ....... 280 33,860 554 1,482 124 32 818 Q 3
38 Electronic and Other Electric Equipment . . .. .. 226 31,762 726 919 81 33 316 96 4
37 Transportation Equipment . ............... 325 w 2,859 w 116 24 1,534 w 4
38 Instruments and Related Products .......... 109 14,177 943 w 31 Q w 0 1
39 Misc. Manufacturing Industries . ............ 41 4,183 196 271 19 7 84 0 1
Total . ... i i e 13,017 700,965 77,862 36,838 5,607 10,827 89,672 11,145 635
Northeast Census Region
20 Food and Kindred Products ............... 89 w w 1,411 41 w w 0 1
21 TobaccoProducts . ................c.... NA NA NA NA NA NA NA NA NA
22 Textile Mill Products . ................... 25 1,629 1,078 w 9 9 w 0 ¢
23 Apparel and Other Textile Products ......... 15 1,330 250 282 7 Q 0 0 Q
24 Lumber and Wood Products .............. 19 1,179 Q Q w w 0 0 Q
25 Furniture and Fixtures ................... 6 535 68 109 3 Q 0 0 Q
26 Paper and Allied Products ................ 213 w 13,371 w w 21 w 0 w
2621 PaperMills ............... .. .. 160 w 11,252 w 18 16 w 0 20
2631 PaperboardMills . ..................... 19 531 782 w 7 1 w 0 ¢
27 Printingand Publishing .................. 20 3,049 w 208 6 Q 0 0 w
28 Chemicals and Allied Products . . ........... 161 w w w 48 w 189 0 w
2818  Industrial Inorganic Chemicals, nec . . . .. ... 8 w 437 w 3 ¢ ¢ 0 *
2821  Plastics Materials and Resins . ........... w 1,281 1,219 99 5 w w 0 *
2869 Industrial Organic Chemicals,nec ... ...... w 2,352 w 172 w w 0 0 ¢
2873  Nitrogenous Fertilizers . ................ * w 0 0 ¢ 0 0 0 ¢
29 Petroleum and Coal Products ............. 49 w Q 1,038 w Q w 0 Q
2911  PetroleumRefining . ................... 34 2,568 0 o 20 0 194 0 0
30 Rubber and Misc. Plastics Products ......... 39 5,101 w 484 12 w w 0 1
31 Leather and Leather Products ............. w w 403 116 w ¢ Q 0 ¢
32 Stone, Clay and Glass Products ........... 158 w 973 1,126 84 7 1,316 58 w
3241 Cement, Hydraulic .................... 39 1,312 Q 113 * * 1,194 w 1
33 Primary Metal Industries . ................ 542 w 1,469 w 103 25 11,989 w 5
3312 Blast Furnaces and Steef Mills . . . . ... .. ... 441 w w w 64 w 11,618 w w
3334  Primary Aluminum . ................... w w w w w ¢ w 0 w
34 Fabricated Metal Products ................ 69 5,125 392 787 41 12 w w .
35 Industrial Machinery and Equipment .. ....... 48 6,751 509 700 14 w w 0 ¢
36 Electronic and Other Electric Equipment .. .. .. 57 8,089 516 668 19 11 w w ¢
a7 Transportation Equipment ................ 54 4,882 1,708 w 16 4 w 0 *
38 Instruments and Related Products .......... 48 4,087 841 w 8 1 W 0 ¢
39 Misc. Manufacturing Industries . ............ w w 160 198 w 2 w 0 Q
Total . ... i e 1,632 97,561 31,603 11,986 483 w 16,627 w w
See footnotes at end of tabie.
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Table 26. Total Quantity of Selected Energy Sources Purchased by Census Region,

Industry Group, and Selected Industries, 1988 (Continued)
(Estimates in Btu or Physical Units)

Natural Coke and
sic Industry Groups Total Electricity | Residual | Distillate Gas LPG Coal Breeze | Other®
Code* and Industry (trillion Bwi) | (million Fue! Gil Fuel Oil | (billlon | (million (1000 (1000 | (triliion
kWn) | (1000 bbis) | (1000 bbis)] cuft) | gallons) | short tons) | short tons) | Biu)
Midwest Census Region
20 Food and Kindred Products .. ............. 403 19,294 1,612 w 203 Q 4,638 w 2
21 TobaccO Products ... ........ccoevenenn NA NA NA NA NA NA NA NA NA
22 Textile Mill Products .................... NA NA NA NA NA NA NA NA NA
23 Apparel and Other Textile Products ......... °] 830 Q 40 5 Q Q 0 Q
24 Lumber and Wood Products .............. 27 2,000 Q w 7 w Q 0 6
25 Furniture and Fixtures ................... 19 1,712 w 105 1 3 w 0 ¢
26 Paper and Allied Products . . .............. 263 w w w 81 9 4,478 0 23
2621 PaperMills . ......... ... .. i 141 w w w 37 2 2,775 0 11
2631 Paperboard Mills . . . . . O 68 2,205 250 25 18 1 1,350 0 12
27 Printing and Publishing .................. 50 6,313 Q Q 26 4 0 0 1
28 Chemicals and Allied Products . .. .......... 441 17,801 w w 191 w 3,833 w 14
2819  Industrial Inorganic Chemicals, nec . ....... w w w 11 w * 148 0 w
2821  Plastics Materials and Resins . ........... w 2,943 152 w 20 w w 0 w
2869  Industrial Organic Chemicals, nec ......... 135 2,139 w w 54 w 1,834 0 w
2873  Nitrogenous Fertilizers .. ............... w 570 0 3 w ¢ 0 1] Q
29 Petroleum and Coal Products . ............ 99 6,778 Q 1,479 62 Q w 0 Q
2911 Petroleum Refining . ................... w 6,196 [} 0 w 0 w 0 0
30 Rubber and Misc. Plastics Products . ........ 100 11,664 w w 49 w w 0 1
31 Leather and Leather Products ............. 5 Q Q Q 2 1 Q 0 ¢
32 Stone, Clay and Glass Products ........... 315 9,615 68 w 125 ] 4,846 w w
3241 Cement, Hydraulic .................... 102 2,696 ¢ w 4 ¢ 2,927 * w
33 Primary Meta! Industries . ................ 1,087 44,045 2,966 784 an 27 14,870 5,103 8
3312  Blast Furnaces and Steel Mills . . .. . ... . ... 814 w 2,960 w 247 w 14,187 3,882 2
3334  Primary Aluminum .. .......... . ....... w w 0 8 w * w 0 w
34 Fabricated Metal Products . ............... 161 14,190 w 211 o5 22 383 w 2
35 Industrial Machinery and Equipment .. ....... 143 14,733 Q 409 68 17 748 Q 1
36 Electronic and Other Electric Equipment .. ... . 64 7,646 134 42 30 7 197 0 ¢
37 Transportation Equipment .. .............. 167 w 870 w 59 w 1,229 w 2
38 Instruments and Related Products .......... NA NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries . ............ 10 928 Q w 6 * w 0 *
Total .......... i e 3,384 191,803 10,261 7,531 1,401 w 35,557 5,484 w
South Census Region
20 Food and Kindred Products . .............. 251 w 2,01 w 132 w 787 w 11
21 TobaccoProducts . .............c..cuunn 27 1,445 221 81 2 8 762 0 1
22 Textile Mill Products .. .................. 234 27,059 1,947 w 76 22 w ¢ 4
23 Apparel and Other Textile Products ......... 27 3,986 Q 74 9 3 118 0 Q
24 Lumber and Wood Products .............. 75 9,172 w w 14 11 Q 1} 18
25 Furniture and Fixtures ................... 26 3,103 w 386 7 9 w 0 3
26 Paper and Allied Products . ............... 690 24,295 9,865 832 w 17 7,453 0 w
2621 PaperMills . ............... . i, 282 w w 488 88 4 3,921 0 44
2631 PaperboardMills . . .................... 318 6,330 5,740 120 85 2 3,426 0 84
27 Printing and Publishing .................. a3 5,846 w w 11 w 0 0 w
28 Chemicals and Allied Products .. ........... 3,221 w w 1,219 1,658 w 8,881 w 166
2819  Industrial Inorganic Chemicals, nec ........ 178 11,992 w w w 2 w w 4
2821  Plastics Materials and Resins . ........... 302 w w Al w M7 w 0 w
2869  Industrial Organic Chemicals, nec . . . ...... 1,508 13,348 1,414 259 586 7,863 2,215 Q 112
2873  Nitrogenous Fertilizers . ................ 356 1,646 0 21 333 w 0 0 w
29 Petroleum and Coal Products . ............ 847 16,020 w w w Q w 0 20
2911  Petroleum Refining . ................... 565 15,507 0 * 492 * w 0 w
30 Rubber and Misc. Plastics Products ......... 84 12,039 1,254 215 39 7 109 [} Q
31 Leather and Leather Products ............. w w Q w w Q 0 0 Q
32 Stone, Clay and Glass Products ........... 374 13,085 w w 186 18 4,180 Q 10
3241 Cement, Hydraulic .................... 113 3,730 w w 15 * 3,338 w w
33 Primary Metal Industries . ................ 641 w w 666 175 " w w w
3312  Blast Furnaces and Steel Mills . . .. ........ 397 w w 285 88 1 w w w
3334  Primary Aluminum .. .................. a8 w 0 w 8 ¢ w w w
34 Fabricated Metal Products . ............... 76 7.903 w 158 43 11 w w 1
35 Industrial Machinery and Equipment .. ....... 51 7,622 23 Q 20 9 Q w 1
36 Electronic and Other Electric Equipment . .. ... 76 9,830 76 182 25 Q w w 3
37 Transportation Equipment ................ 60 8,364 w 224 23 -] w ¢ 1
38 Instruments and Related Products .......... NA NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries . ... ......... w w w w w Q 0 0 Q
Total ........ ... .. e, 6,636 291,360 28,443 12,653 3,159 w w 3,801 w
See footnotes at end of table.
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Table 26. Total Quantity of Selected Energy Sources Purchased by Census Region,
Industry Group, and Selected Industries, 1988 (Continued)
(Estimates in Btu or Physical Units)

Natural Coke and
SIC Industry Groups Total Electricity | Residual | Distillate Gas LPG Coal Breeze | Other®
Code" and Industry (trillion Br) | (million Fuel Oil Fuel Oil | (billion | (million (1000 (1000 | (trillion
kWh) | (1000 bbis) | (1000 bbis)| cuft) | gallons) | short tons) | short tons) | Btu)
Waest Census Region

20 Food and Kindred Products ............... 188 8,499 w 1,169 99 w w w 3
21 Tobacco Products . .........covnvennnns 0 0 0 0 0 0 0 0 0
22 Textile Mill Products . ................... 5 538 0 8 3 Q 0 0 *
23 Apparel and Other Textile Products ......... 2 418 0 0 1 Q 0 0 Q
24 Lumber and Wood Products .............. 85 7,240 Q 1,228 8 w 0 0 43
25 Furniture and Fixtures ................... NA NA NA NA NA NA NA NA NA
26 Paper and Allied Products . ............... 217 14,275 w 180 79 6 w 0 w
2621 PaperMills ..................cin. 83 w w 47 30 1 w 0 16
2631 PaperboardMills . . . ................... 95 4,421 1,674 w 37 1 w 0 30
27 Printing and Publishing .................. 11 1,858 0 Q 4 w 0 0 Q
28 Chemicals and Allied Products . ............ 128 w w 125 69 1 w w w
2819  Industrial Inorganic Chemicals, nec . ... .... w w w 54 9 ¢ w w w
2821  Plastics Materials and Resins . ........... 1 123 w w 1 ¢ 0 0 ¢
2869  Industrial Organic Chemicals, nec . . ....... w 53 0 w w ¢ 0 0 w
2873  Nitrogenous Fertilizers . ................ w 725 0 ¢ w ¢ 0 0 *
29 Petroleum and Coal Products ............. 151 w Q w 100 Q 0 0 4
2911  PetroleumRefining . ................... w w 0 0 w 0 0 [} w
30 Rubber and Misc. Plastics Products ......... 16 2,349 w Q 8 2 0 0 Q
31 Leather and Leather Products ............. w w 0 Q w Q 0 0 Q
32 Stone, Clay and Glass Products ........... 149 5,408 w 808 58 13 2,295 w /W
3241 Cement, Hydraulic .................... 70 2123 w 238 10 * 2,127 w 1
33 Primary Metal Industries ................. 241 34,099 w w (1] 4 w 68 w
3312  Blast Furnaces and Steel Mills . . . . . ... . ... 67 w w 13 17 ¢ w w w
3334  Primary Aluminum . ................... 108 25611 0 19 5 1 10 0 3
34 Fabricated Metal Products . ............... 32 3,447 0 57 16 5 0 0 Q
35 Industrial Machinery and Equipment . ... ... .. 40 4,754 0 w 22 w 0 0 1
38 Electronic and Other Electric Equipment . .. ... 30 6,197 0 27 8 * 0 0 *
a7 Transportation Equipment ................ 43 6,594 w w 17 w w 0 ¢
38 Instruments and Related Products .......... 23 4,203 ¢ 7 w ¢ 0 0 ¢
39 Misc. Manufacturing Industries . ............ 2 308 0 Q 1 * 0 0 Q
Total ... i 1,366 120,242 7,464 4,768 563 03 w w w

* See Appendices A and D for descriptions of the Standard Industrial Clasasification system.
® Other energy sources include such combustible energy sources as wood waste, hydrogen or waste oils and tars.

* Estimate less than 0.5 rounded to zero.

W=Withheld to avoid disclosing data for individual establishments. Data are inciuded in higher level totals.
Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

NA=Not available. Data are included in higher level totals.

Note: "Purchases” exclude quantities that are transferred in from other establishments of the same company, quantities purchased by a central purchasing office

offsite, and quantities for which payment is made in-kind.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, 1988 Manufacturing Energy

Consumption Survey.”
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Table 27. Total Quantities of Selected Energy Sources Purchased by Economic
Characteristics of the Establishment, 1988
(Estimates in Btu or Physical Units)
Natural Coke &
Economic Total Electricity | Residual Distillate Gas LPG Coal Breeze Other®
Characteristics® (trillion Btu) { (million Fuet Oil Fuel Oll (billion {million (1000 (1000 (trillion
kwh) (1000 bbis) | (1000 bbis) cu ft) gallons) | short tons) | short tons){ Btu)
Value of Shipments and Receipts

(million dollars)

Under20 .................. 1,457 124,647 7,488 16,979 8568 253 4313 852 56

2049 .. ... . 1,535 111,267 12,077 6,763 709 194 8,583 498 Al

5099 ........ ..., 1,600 90,208 11,172 4,460 875 171 12,543 737 94

100-249 .. ................. 2,307 131,040 15,567 2,882 1,053 1,394 15,757 755 139

250499 ... ................ 2,048 116,478 18,993 2,330 704 2,461 14,602 972 192

500andOver ............... 4,073 127,326 12,566 3,523 1,811 6.355 33,864 7,333 83
Total ...................... 13,017 700,965 77,862 36,938 5,607 10,827 89,672 11,145 635
Employment Size

Under50 .................. 622 52,710 1,356 11,503 305 130 658 123 20

5099 ......... ... ... ..., 828 45,523 7,261 3911 3N 317 3,294 298 52

100-249 ................... 2,096 125,426 11,804 6,835 1,017 717 12,492 842 m

250-499 .. ................. 2,200 123,356 13,018 4917 1,005 2,447 11,675 728 118

500989 ................... 2,655 164,486 16,652 4,015 1,197 1,556 15,82 782 7

1000andOver ............. 4617 189,465 27,682 5,757 1,712 5,660 45,731 8,382 164
Total ...................... 13,017 700,965 77,862 36,938 5,607 10,827 89,672 11,145 635

* Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census.

* Other energy sources include such combustible energy sources as wood waste, hydrogen or waste oils and tars.

Note: Totals may not equal sum of components because of independent rounding.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form ELA-848, *1988 Manufacturing Energy
Consumption Survey,” and the Bureau of the Census, Industry Division, data files for the 1888 Annual Survey of Manufactures” and the "1987 Census of
Manufactures.”
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Table 28. Total Expenditures for Selected Purchased Energy Sources by Census Region,
Industry Group, and Selected industries, 1988
(Million Dollars)

SIC Industry Groups Residual | Distilate | Natural Coke and

Code* and industry Total Electricity | Fuel Ol Fuel Oil Gas LPG Coal Breeze | Other®
Totat United States
20 Food and Kindred Products ............... 4,763 2,621 w w 1,420 w 232 w 69
21 Tobacco Products . ..................... 129 69 4 2 8 10 35 0 1
22 Textlle Mill Products .................... 1,831 1,404 53 27 317 13 78 * 11
23 Apparel and Other Textile Products ......... 585 458 6 12 92 5 7 0 Q
24 Lumber and Wood Products .............. 1,484 1,077 w 122 125 19 w 0 107
25 Fumiture and Fixtures ................... 478 347 4 16 88 8 6 0 9
28 Paper and Allied Products .. .............. 4,948 2,433 97 51 1,068 28 549 ] 337
2621 PaperMills . ................coiiinnn 2,328 1,139 236 21 420 10 328 0 142
2631 PaperboardMills . . . ................... 1,352 492 115 8 355 3 205 [} 156
27 Printing and Publishing .................. 1,336 1,004 2 10 196 10 0 0 15
28 Chemicals and Aliled Products . ............ 15,156 4,257 300 89 3,881 4,662 480 42 1,191
2819  Industrial Inorganic Chemicals, nec . ....... 980 w 19 w w 2 w w 65
2621  Plastics Materials and Resins . ........... 2,015 w w 5 w 925 51 0 46
2869 Industrial Organic Chemicals, nec . .. ...... 6,108 644 52 12 1,259 3,268 131 Q 667
2873 Nitrogenous Fertllizers ................. 820 104 0 1 792 w 0 0 w
29 Petroleum and Coal Products ............. 3,330 1,448 10 03 1,483 14 16 0 147
2911 PetroleumRefining . ................... 2,844 w 0 ¢ 1,373 ¢ w 0 w
.30 Rubber and Misc. Plastics Products ......... 2,145 1,677 w 20 349 w 20 0 15
e £ 31 Leather and Leather Products ............. 120 87 8 5 17 1 3 0 ¢
P -] Stone, Clay and Glass Products ........... 3,682 w w 184 1,282 21 432 21 106
.. 3241  Cement, Hydrauic .................... 868 414 Q 24 62 ¢ 323 4 35
v 33 Primary Metal Industries . ................ 10,102 4,928 93 64 2,018 28 1,674 1,021 210
.. 3312 Blast Funaces and SteelMills . . . . . ....... 5,199 1,524 84 26 1,141 4 1,587 762 24
~f 3334 PrimaryAluminum . ................... 1,752 W w 2 w 1 14 W 134
34 Fabricated Metal Products ................ 2,696 1,818 14 34 r4) 28 19 7 38
L 85 Industrial Machinery and Equipment . ........ 2,488 1,900 11 38 459 18 20 Q 28
;. .38 Electronic and Other Electric Equipment ... ... 2,149 1,724 12 23 288 17 12 8 63
ey 37 Transportation Equipment . ............... 2,721 w 54 w 411 1 70 w 33
38 Instruments and Related Products .......... 1,068 874 16 w 120 1 w ] (]
38 Misc. Manufacturing Industries . ............ 377 274 4 8 74 4 4 0 8
Total ... e 61,681 32,141 1,225 1,002 14,515 4,962 3,707 1,131 2,408
Northeast Census Region
20 Food and Kindred Products ............... 621 w w 38 1414 w w 0 (]
21 TobaccoProducts ...........ccconvnnnsn NA NA NA NA NA NA NA NA NA
22 Textile Mill Products .................... 183 11 18 w 38 4 w 0 1
23 Apparel and Other Textile Products ......... 163 116 5 9 29 Q 0 0 Q
24 Lumber and Wood Products .............. 145 88 Q Q w w 0 (] Q
25 Furniture and Fixtures ................... 60 40 1 3 13 Q 0 [} 1
26 Paper and Allied Products . ............... 915 w 211 w w 10 w 0 w
2621 PaperMils .......................... 608 w 176 w 54 7 w 0 43
2631 PaperboardMifls . . .................... 77 30 13 w 20 1 w 0 ¢
27 Printing and Publishing .................. 284 229 w 8 33 Q 0 [ w
28 Chemicals and Allied Products . .. .......... 1,001 w w w 147 w 8 0 w
2819  Industrial Inorganic Chemicals, nec . ....... 43 w 8 w 10 * ¢ 0 ¢
2821  Plastics Materials and Resins . ........... w 67 21 2 16 w w 0 1
2869  Industrial Organic Chemicals, nec . . ....... w 72 w 4 w w 0 (] 8
2873 Nitrogenous Fertilizers . ................ 2 w 0 0 1 0 0 0 ¢
29 Petroleum and Coal Products ............. 281 w Q 25 w Q w 0 Q
2911 Petroleum Refining . ................... 186 108 0 [} 54 0 7 0 o
30 Rubber and Misc. Plastics Products . ........ 434 351 w 11 49 w w 0 3
31 {eather and Leather Products ............. w w (] 3 w ¢ Q 0 *
32 Stone, Clay and Glass Products . .......... €91 w 186 29 269 3 45 3 w
3241 Cement, Hydraulic .................... 116 61 Q k] 1 ¢ 41 w 4
33 Primary Metal Industries . ................ 1,697 w 23 w 307 1 537 w 24
3312 BlastFumnaces and Steel Mills . . . . ........ 1,128 w w w 188 w 520 w w
3334 PrimaryAluminum . ................... w w w w w ¢ w 0 w
34 Fabricated Metal Products . ............... 569 341 9 21 172 7 w w -]
35 Industrial Machinery and Equipment . ........ 515 422 10 15 62 w w 0 2
38 Electronic and Other Electric Equipment . . . . .. 588 478 9 17 72 5 w w 4
37 Transportation Equipment ................ 433 310 31 w 53 2 W 0 4
38 Instruments and Related Products .......... 362 269 14 w 30 1 w 0 1
39 Misc. Manufacturing Industries . . ........... w w 3 5 w 2 w 0 Q
Total ... ... 9,128 5,360 529 300 1,647 w 727 w w
See footnotes at end of table.
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Table 28. Total Expenditures for Selected Purchased Energy Sources by Census Region,
Industry Group, and Selected industries, 1988 (Continued)
(Million Dollars)
SiC Industry Groups Residual | Distillate | Natural Coke and
Code® and Industry Total Electricity | Fuel Oil Fuel Oil Gas LPG Coal Breeze | Other®
Midwest Census Region
20 Food and Kindred Products ............... 1,778 918 24 w 580 Q 158 w 13
21 Tobacco Products . ...............co0unen NA NA NA NA NA NA NA NA NA
22 Textile Mill Products ... ................. NA NA NA NA NA NA NA NA NA
23 Apparel and Other Textile Products ......... 83 59 Q 1 19 Q Q 0 Q
24 Lumber and Wood Products .............. 190 118 Q w 28 w Q 0 16
25 Furniture and Fixtures ................... 138 90 w 4 40 2 w 0 1
26 Paper and Allied Products ................ 1,075 w w w 235 8 173 0 42
2621 PaperMills . .. ....... ... ... . i, 500 w w w 97 1 109 0 18
2631 PaperboardMills . . ... ................. 214 88 4 ¢ 41 ¢ 52 0 20
27 Printing and Publishing . ................. 503 395 ¢ Q 99 2 0 0 4
28 Chemicais and Allied Products . ... ......... 1,708 740 w w 476 w 135 w 40
2819  Industrial Inorganic Chemicals, nec . ....... w w w . w . [ 0 w
2821  Plastics Materials and Resins .. .......... w 117 2 w 54 w w 0 w
2869  Industrial Organic Chemicals, nec ......... 350 89 w w 113 w 58 [} w
2873  Nitrogenous Fertilizers . ................ w 21 0 * w ¢ 0 [} *
29 Petroleum and Coal Products ............. 490 275 Q 41 160 Q w 0 5
2911 Petrolsum Refining . ................... w 241 0 0 w 0 w 0 0
30 Rubber and Misc. Plastics Products .. ....... 800 806 w w 160 w w 0 )
31 Leather and Leather Products ............. 45 Q Q Q 7 ¢ Q 0 ¢
32 Stone, Clay and Glass Products ........... 1,038 443 1 w 358 5 151 w w
3241 Cement, Hydraulic .................... 228 110 ‘ w 11 ¢ 84 ¢ w
33 Primary Metal Industries . ................ 4,288 1,794 39 20 1,069 1" 718 533 49
3312  Blast Furnaces and Stesi Mills . . .. ........ 2,814 w 39 w 680 w 682 381 9
3334  Primary Aluminum . ................... w 0 ¢ w * w 0 w
34 Fabricated Metal Products . ............... 1,212 829 w 6 326 1 15 w 1"
35 Industrial Machinery and Equipment . .. ...... 1,116 810 Q 10 244 8 28 Q 12
36 Electronic and Other Electric Equipment .. .. .. 510 391 2 1 101 3 8 0 3
37 Transportation Equipment ................ 1,270 w 13 w 200 w 58 w 12
38 Instruments and Related Products .......... NA NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries . ............ 87 59 Q w 23 ¢ w 0 2
Total .. .. . e 16,518 9,208 158 202 4,172 w 1,458 563 w
South Census Region
20 Food and Kindred Products . .............. 1,450 w 33 w 301 w 32 w 28
21 TobaccoProducts .. .................... 128 69 4 2 8 10 35 0 1
22 Textle Mill Products . ................... 1,691 1,256 35 w 262 ] w * 9
23 Apparel and Other Textile Products ......... 302 251 Q 2 41 1 ] 0 1
24 Lumber and Wood Products .............. 694 541 w w 47 5 Q [ 43
25 Fumniture and Fixtures ................... 240 184 w 10 29 5 w 0 Q
26 Paper and Allied Products ................ 2,161 965 137 23 w ] 308 0 w
2621 PaperMills . ........... ... ... ... ... 913 w w 10 195 2 157 0 [ ]
2631  Paperboard Mills . . . ................... 792 245 76 3 205 1 144 0 115
27 Printing and Publishing .................. 391 334 w w 48 w 0 0 w
28 Chemicals and Allied Products . ............ 11,802 w w 30 3,208 w 328 w 1,101
2819  Industrial Inorganic Chemicals, nec . .. .. ... 661 365 w w w 1 w w 47
2821  Plastics Materials and Resins . ........... 1,436 w w 2 w 687 w 0 w
2869  Industrial Organic Chemicals, nec ......... 5,547 480 19 7 1,111 3,185 73 Q 636
2873  Nitrogenous Fertilizers .. ............... 718 82 0 1 632 w 0 0 w
29 Petroleum and Coal Products ............. 1,825 613 w w w Q w 0 Q
2911 Petroloum Refining . ................... 1,636 583 0 ¢ 968 ¢ w 0 w
30 Rubber and Misc. Plastics Products .. ....... 714 555 24 [} 112 3 5 0 3
31 Leather and Leather Products ............. w w Q w w * 0 0 Q
32 Stone, Clay and Glass Products ........... 1,368 577 w w 486 8 150 12 33
3241 Cement, Hydraulic .................... 305 141 w w 27 * 118 w w
33 Primary Metal Industries ................. 2,748 w w 16 479 5 w w w
3312  Blast Furnaces and Steel/ Mills . . ... ....... 1,251 w w 7 232 1 w w w
3334  Primary Aluminum .. .................. 655 w 0 w 23 ¢ w w w
34 Fabricated Metal Products ................ 573 399 w 5 148 6 w w 1
35 Industrial Machinery and Equipment . ........ 490 390 * Q 74 8 Q w 7
36 Electronic and Other Electric Equipment . . . . .. 627 471 1 5 80 Q w w 53
37 Transportation Equipment ................ 519 406 w 5 81 3 w ¢ 12
38 Instruments and Related Products .......... NA NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries .. ........... w w w w w Q 0 0 Q
Total ...t 28,177 12,277 424 358 7,083 w w 390 w
See footnotes at end of table.
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Table 28. Total Expenditures for Selected Purchased Energy Sources by Census Region,
industry Group, and Selected Industries, 1988 (Continued)
(Million Dollars)

Sic Industry Groups Residual | Distilate | Natural Coke and

Code* and Industry Total Electricity | Fuel Ol Fuel Oil Gas LPG Coal Breeze | Other
West Census Region

20 Food and Kindred Products ............... 918 440 w 35 308 w w w 22
21 Tobacco Products . ..................... 0 0 0 0 0 0 0 0 0
22 Textio Mil Products .................... 33 21 0 ¢ 12 Q 0 0 ¢
23 Apparel and Other Textile Products ......... 37 a3 0 0 3 Q 0 0 Q
24 Lumber and Wood Products .............. 455 330 2 40 28 w 0 0 37
25 Furniture and Fixtures .. ................. NA NA NA NA NA NA NA NA NA
28 Paper and Allied Products ................ 794 458 w 4 205 3 w 0 w
2621 PaperMils ............cccouiuuiinn.. 306 w w 1 75 1 w 0 15
2631 PaperboardMills . . .................... 289 128 23 w 89 1 w 0 21
27 Printing and Publishing .................. 158 136 0 Q 17 w 0 0 Q
28 Chemicals and Allied Products . . ........... 545 w w 4 149 ¢ w w w
2819  Industrial inorganic Chemicals, nec . ....... w w w 2 2 ¢ w w w
2821  Plastics Materials and Resins . . .......... 12 9 w w 3 ¢ 0 0 *
2869  Industrial Organic Chemicals,nec . ........ w 2 0 w w ¢ 0 0 w
2873  Nitrogenous Fertilizers . ................ w 20 0 ¢ w ¢ 0 0 *
28 Petroleum and Coal Products ............. 734 w Q w 250 Q 0 0 26
2911  PetroleumRefining .................... w w 0 0 w 0 0 0 w
30 Rubber and Misc. Plastics Products . ........ 196 165 w Q 28 1 0 0 Q
31 Leather and Leather Products ............. w w 0 Q w Q 0 0 Q
32 Stone, Clay and Glass Products ........... 587 273 w 24 168 3 88 w w
3241 Cement, Hydraulic .................... 220 102 w 7 23 * 81 w 4
33 Primary Metal Industries ................. 1,369 1,033 w w 163 2 w 10 w
3312 Blast Funaces and Steel Mills . . . . . ....... 208 w w ¢ 42 ¢ w w w
3334 Primary Aluminum . ... ................ 779 608 0 1 16 ¢ 3 0 81
34 Fabricated Metal Products . ............... 341 249 0 1 76 3 0 (] Q
35 Industrial Machinery and Equipment . ........ 364 278 0 w 79 w 0 [} 5
36 Electronic and Other Electric Equipment . . . . .. 423 384 0 1 33 . 0 0 3
37 Transportation Equipment ................ 500 418 w w €8 w w 0 5
38 Instruments and Related Products .......... 333 295 * * w ¢ 0 0 4
39 Misc. Manufacturing Industries . . ........... 28 p< 0 Q 5 ¢ 0 0 Q
B - 7,859 5,208 114 141 1,634 48 w w w

* See Appendices A and D for descriptions of the Standard Industrial Classification system.

® Other energy sources include such combustible energy sources as wood waste, hydrogen or waste olls and tars.

* Estimate less than 0.5 rounded to zero.

W=Withheld to avoid disciosing data for individual establishments. Data are included in higher level totals,

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

NA=Not available. Data are induded in higher level totals.

Note: «Totals may not equal sum of components because of independent rounding. <To minimize respondent burden, quantities of petroleum based products (e.g.,
residual and distillate fuel oil and LPG) purchased, and associated expenditures, were not collected from the Refinery Industry, SIC 2011. These products are
produced by petroleum refineries rather than purchased by them.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form ElA-846, 1988 Manufacturing Energy
Consumption Survey.”
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Table 29. Total Expenditures for Selected Purchased Energy Sources by Economic
Characteristics of the Establishment, 1988
(Million Dollars)
Economic Residual Digtillate Natural Coke &
Characteristics® Total Electricity Fuel Oil Fuel Oil Gas LPG Coal Breeze Other®
Value of Shipments and Receipts
(million dollars)
Under20 .................. 11,355 7,638 123 490 2,376 135 171 -1 267
2049 . ... ... i, 8,762 5,599 198 173 2,002 89 320 80 180
5089 ........... ... .. 7414 4,162 181 120 1,888 88 478 80 338
100-249 .. ................. 10,054 5,189 242 74 2,507 872 624 81 348
250-499 .. ................. 8,113 4,191 286 60 1,694 1,221 578 105 800
500 andOver ............... 14,983 5,361 185 84 3,958 2,556 1,537 710 373
Total . ..................... 61,681 32,141 1,225 1,002 14,515 4,962 3,707 1,131 2,408
Employment Size
Under50 .................. 4,700 3,036 25 332 1,066 63 30 16 117
5099 ............ ... 0. 4,470 2,637 111 108 1,123 80 112 19 234
100249 ................... 10,955 8,252 197 183 2,763 583 459 26 307
250-499 .. ................. 10,860 5,713 208 131 2,597 1211 461 88 363
500-999 ... . ............... 12,352 6,432 257 110 2,933 988 831 86 762
1,000andOver ............. 18,344 8,071 430 138 4,034 2,026 2,014 828 624
Total ...................... 61,681 32,141 1,225 1,002 14,515 4,962 3,707 1,131 2,406

* Value of Shipments and Receipts and Employment Size were suppiied by the Bureau of the Census.

* Other energy sources include such combustible energy sources as wood waste, hydrogen or waste oils and tars.

Note: «Totals may not equal sum of components because of independent rounding. «To minimize respondent burden, quantities of petroleumn based products (e.g.,
residual and distillate fuel oil, and LPG) purchased, and associated expenditures, were not collected from the Refinery industry, SIC 2911. These products are
produced by petroleum refineries rather than purchased by them.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, “1988 Manufacturing Energy
Consumption Survey,” and the Bureau of the Census, Industry Division, data files for the "1888 Annual Survey of Manufactures® and the “1887 Census of

Manufactures.”
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Table 30. Average Prices of Selected Purchased Energy Sources by Census Reglon,
industry Group, and Selected Industries, 1988: Part 1
(Dollars per Physical Unit)

Residual Distillate
SIC Industry Groups Electricity Fuel Oil Fuel Oil Natural Gas LPG Coal
Code" and Industry (kWh) {galion) {gallon) {1000 cu ft) (galion) {short ton)
Total United States
20 Food and Kindred Products ............... 0.051 w w 2.991 w 34.47
21 TobaccoProducts . ..................... 0.048 0.390 0.490 3.558 3.588 4566
22 Textile Mill Products . ................... 0.048 0.416 0.556 3.501 0.309 4345
23 Apparel and Other Textile Products ......... 0.069 0.468 0.711 4.304 0.589 5121
24 Lumber and Wood Products .............. 0.065 w 0.723 3.679 0.488 w
25 Furniture and Fixtures ................... 0.081 0.470 0.652 4.010 0.539 48.73
26 Paper and Allied Products ................ 0.040 0.353 0.549 2.554 0.521 40.05
2621 PaperMills ................. . .. 000, 0.037 0.362 0.534 2.418 0.443 39.65
2631 PaperboardMills . ..................... 0.038 0.325 0.414 2.283 0.534 41.25
27 Printing and Publishing .................. 0.084 0.466 0.632 4127 0.576 0.00
28 Chemicals and Allied Products . . ........... 0.036 0.373 0.598 2.026 0.457 38.68
2819  Industrial Inorganic Chemicals, nec . . ...... w 0.438 w w 0.503 w
2821  Piastics Materials and Resins . ........... w w 0.624 w 0.728 3834
2869 Industrial Organic Chemicals, nec .. ....... 0.036 0.357 0.591 1.833 0.399 32.48
2873  Nitrogenous Fertllizers ................. 0.035 0.000 0.632 1.910 w 0.00
2 Petroleum and Coal Products ............. 0.042 0.454 0.633 2.148 0.341 48.43
2911  PetroleumRefining . ................... w 0.000 1.035 2.094 w w
30 Rubber and Misc. Plastics Products . ........ 0.054 w 0.602 3.246 w 50.79
31 Leather and Leather Products ............. 0.062 0.371 0.638 3.604 0.581 43.79
32 Stone, Clay and Glass Products ........... w w 0.688 2.826 0.436 34.19
3241 Cement, Hydraufic .................... 0.042 0.326 0.618 2.132 0.682 33.73
33 Primary Metal Industries .. ............... 0.035 0.343 0.580 2.842 0.423 48.75
3312 Blast Fumaces and Steel Mills . . . . . ... .... 0039 0335 057 = 2738 0385 4638
3334 PrimaryAluminun? .................... w w 0.855 w 0.382 174.56
34 Fabricated Metal Products . ............... 0.059 0.474 0.681 3.704 0.554 43.94
35 Industrial Machinery and Equipment .. ....... 0.056 0.452 0.608 3.703 0.580 35.32
36 Electronic and Other Electric Equipment . . . ... 0.054 0.406 0.606 3.534 0.506 30.06
37 Transportation Equipment ................ w 0.431 w 3.577 0.478 45.06
38 Instruments and Related Products .......... 0.062 0.409 w 3.848 0.554 w
39 Misc. Manufacturing Industries .. ........... 0.085 0.430 0.690 3.850 0.685 4598
Total ... i i e 0.048 0.375 0.648 2.589 0.458 4134
Northeast Census Region
20 Food and Kindred Products ............... w w 0.634 3.479 w w
21 Tobacco Products ...................... NA NA NA NA NA NA
22 Textile Ml Products . ................... 0.068 0.401 w 3.868 0.388 w
23 Apparel and Other Textile Products ......... 0.087 0.466 0.738 4.438 0.835 0.00
24 Lumber and Wood Products . ............. 0.073 0.373 0.642 w w 0.00
25 Furniture and Fixtures ................... 0.076 0.449 0.670 4.324 0.705 0.00
26 Paper and Allied Products ................ w 0.375 w w 0.459 w
2621 PaperMills ................. .. w 0.372 w 2.793 0.428 w
2631 PaperboardMills . . .................... 0.057 0.395 w 2.745 0.454 w
27 Printing and Publishing .................. 0.075 w 0.607 5.237 0.838 0.00
28 Chemicals and Allied Products . . ........... w w w 3.198 w 43.08
2819  Industrial inorganic Chemicals, nec . . ... ... w 0423 . w 3.549 0.815 48.14
2821 Plastics Materials and Resins . ........... 0.052 0.410 0.586 3.242 w w
2869  Industrial Organic Chemicals,nec . ... ..... 0.031 w 0.588 w w 0.00
2873  Nitrogenous Fertllizers ................. w 0.000 0.000 3.244 0.000 0.00
29 Petroleum and Coal Products ............. w 0.456 0.569 w 0.878 w
2011 PetoleumRefining .................... 0.042 0.000 0.000 2.638 0.000 36.27
30 Rubber and Misc. Plastics Products ......... 0.069 w 0.571 4.220 w w
31 Leather and Leather Products .. ........... w 0.373 0.636 w 0.788 4257
a2 Stone, Clay and Glass Products ........... w 0.305 0.611 3.196 0.464 34.18
3241 Cement, Hydraulic .................... 0.046 0.351 0.644 4.319 0.808 33.82
a3 Primary Metal Industries ................. w 0.368 w 2.989 0.437 4482
3312 Blast Funaces and Steel Mills . . . .. ....... w w w 2.928 w 44.73
3334  Primary Aluminum® ... ... . ... ... ... w w w w 0.603 w
34 Fabricated Metal Products . ............... 0.066 0.529 0.641 4.204 0.815 w
35 Industrial Machinery and Equipment .. ....... 0.062 0.453 0.519 4.482 w w
36 Electronic and Other Electric Equipment . . .. .. 0.059 0.415 0.590 3.844 0.449 w
37 Transportation Equipment ................ 0.064 0.435 w 3.329 0.475 w
38 Instruments and Related Products .......... 0.066 0.408 w 3.836 0.775 w
39 Misc. Manufacturing Industries . ............ w 0.439 0.633 w 0.848 w
Total ... .o e i 0.055 0.397 0.597 3.409 w 43.75
See footnotes at end of table.
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Table 30. Average Prices of Selected Purchased Energy Sources by Census Region,
Industry Group, and Selected Industries, 1988: Part 1 (Continued)
(Dollars per Physical Unit)
Residual Distillate
Sic Industry Groups Electricity Fuel Oil Fuel Oil Natural Gas LPG Coal
Code" and industry (kWh) (gallon) {gallon) {1000 cu f) {galion) {short ton)
Midwest Census Region
20 Food and Kindred Products ........... 0.048 0.380 w 2.853 0.301 33.76
21 TobaccoProducts . ................. NA NA NA NA NA NA
22 Textile Mill Products . ............... NA NA NA NA NA NA
23 Apparel and Other Textile Products 0.063 0.483 0.684 3.942 0.447 54 57
24 Lumber and Wood Products .......... 0.060 0.420 w 4173 w 44.77
25 Furniture and Fixtures ............... 0.053 w 0.833 3.726 0.520 w
26 Paper and Allied Products ............ w w w 2913 0.8625 38.56
2621 PaperMills . ..................... w w w 2.644 0.561 39.18
2631 Paperboard Mills . . . ............... 0.040 0.378 0.472 2.521 0.729 38.40
27 Printing and Publishing . ............. 0.063 0.420 0.899 3.780 0.523 0.00
28 Chemicals and Allied Products . . .. ..... 0.042 w w 2.491 w 35.22
2819  Industrial Inorganic Chemicals, nec w w 0.738 w 0.679 32.48
2821  Plastics Materials and Resins 0.040 0.375 w 2714 w w
2869  Industrial Organic Chemicals, nec 0.042 w w 2.001 w 31.80
2873  Nitrogenous Fertilizers ............. 0.037 0.000 0.685 w 0.492 0.00
29 Petroleum and Coal Products ......... 0.041 0.368 0.656 2.589 0.353 w
2911 Petroleum Refining . . .............. 0.039 0.000 0.000 w 0.000 w
30 Rubber and Misc. Plastics Products 0.052 w w 3.248 w w
31 Leather and Leather Products ......... 0.062 0.426 0.622 3.464 0.480 97.14
32 Stone, Clay and Glass Products 0.046 0.382 w 2.854 0.532 31.18
3241  Cement, Hydraulic ................ 0.041 0.835 w 2.438 0.591 28.55
a3 Primary Metal Industries ............. 0.041 0.318 0.607 2.881 0.390 48.31
3312  Blast Furnaces and Steel Mills W 03168 W 2.751 w 48.07
3334  Primary Aluminum® .. .............. w 0.000 0.689 w 0.303 w
34 Fabricated Metal Products ............ 0.058 w 0.696 3.445 0.513 42.28
35 Industrial Machinery and Equipment 0.055 0.491 0.596 3.592 0.482 34.52
36 Electronic and Other Electric Equipment 0.051 0.360 0.699 3.400 0.485 38.08
37 Transportation Equipment . ........... w 0.447 w 3.523 w 47.57
38 instruments and Related Products NA NA NA NA NA NA
39 Misc. Manufacturing Industries . .. ...... 0.0684 0.481 w 3.7156 0.742 w
Total . ... e 0.048 0.367 0.640 2.978 w 41.01
South Census Region
20 Food and Kindred Products ........... w 0.383 w 2.9M w 41.00
21 TobaccoProducts .................. 0.047 0.390 0.480 3.577 3.588 45.66
22 Textile Mill Products ................ 0.046 0.425 w 3.431 0.402 w
23 Apparel and Other Textile Products 0.063 0.458 0.641 4.360 0.511 50.72
24 Lumber and Wood Products .......... 0.059 w w 3.308 0.447 46.55
25 Furniture and Fixtures ............... 0.059 w 0.598 4.098 0.512 w
26 Paper and Allied Products . ........... 0.040 0.330 0.588 w 0.515 41.05
2621 PaperMills ...................... w w 0.498 2.208 0.424 40.11
2631 PaperboardMills . .. ............... 0.039 0.314 0.599 2.147 0.514 42,12
27 Printing and Publishing .............. 0.057 w w 4.292 w 0.00
28 Chemicals and Altied Products .. ....... w w 0.588 1.935 w 38.89
2819  Industrial Inorganic Chemicals, nec 0.030 w w w 0.442 w
2821  Plastics Materials and Resins w w 0.668 w 0.958 w
2869 Industrial Organic Chemicals, nec 0.036 0.327 0.635 1.868 0.405 33.04
2873  Nitrogenous Fertllizers .. ........... 0.037 0.000 0.615 1.901 w 0.00
29 Petroleum and Coal Products ......... 0.038 w w w 0.326 w
2911 Petroleum Refining . ............... w 0.000 1.035 1.968 w w
30 Rubber and Misc. Plastics Products 0.046 0.448 0.629 2.880 0.491 4267
31 Leather and Leather Products ......... w 0.289 w w 0.631 0.00
32 Stone, Clay and Glass Products 0.044 w w 2.820 0.423 35.93
3241  Cement, Hydraulic ................ 0.038 w w 1.853 0.702 35.33
33 Primary Metal industries ............. w w 0.583 2.729 0.437 w
3312  Blast Furnaces and Steel Mills w w 0.607 2.629 0.698 w
3334  Primary Aluminun? . ........ ....... W 0.000 w 2.807 0.339 w
34 Fabricated Metal Products ............ 0.050 w 0.761 3.445 0.548 w
35 Industrial Machinery and Equipment 0.051 0.410 0.800 3.695 0.682 40.03
38 Electronic and Other Electric Equipment 0.048 0.424 0.811 3.255 0.547 w
37 Trangportation Equipment ............ 0.049 w 0.561 3.562 0.468 w
38 Instruments and Related Products NA NA NA NA NA NA
39 Misc. Manufacturing Industries . .. ...... w w w w 0.662 0.00
Total ... ... i 0.042 0.355 0.674 2.238 w w
See footnotes at end of table.
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Table 30. Average Prices of Selected Purchased Energy Sources by Census Region,
industry Group, and Selected Industries, 1988: Part 1 (Continued)
(Dollars per Physical Unit)

Residual Distillate
SiC Industry Groups Electricity Fuel Oil Fuel Ol Natural Gas LPG Coal
Code” and Industry (kWh) {gallon) (gallon) (1000 cu ft) (gallon) (short ton)
Waest Census Region
20 Food and Kindred Products ............... 0.052 w 0.711 3.100 w w
21 TobaccoProducts ...................... 0.000 0.000 0.000 0.000 0.000 0.00
22 Textile Mill Products .................... 0.039 0.000 0.560 4.082 0.778 0.00
23 Apparel and Other Textile Products ......... 0.079 0.000 0.000 4.753 1.136 0.00
24 Lumber and Wood Products .............. 0.048 0.372 0.768 3.852 w 0.00
25 Furniture and Fixtures . .................. NA NA NA NA NA NA
28 Paper and Allied Products ................ 0.032 w 0.455 2.606 0.597 W
2621 PaperMils ...........ccovviniinnnnn w w 0.586 2.508 0.495 w
2631 PaperboardMilis . . .................... 0.02¢ 0.324 w 2.440 0.558 w
27 Printing and Publishing .................. 0.073 0.000 0.707 4.185 w 0.00
28 Chemicals and Allied Products .. ........... w w 0.721 2.156 0.849 w
2819  Industrial Inorganic Chemicals, nec . .. ..... w w 0.672 2.412 0.626 w
2821  Piastics Materials and Resins .. .......... 0.072 w w 4315 0.951 0.00
2869  Industrial Organic Chemicals,nec . . ....... 0.047 0.000 w w 0.984 0.00
2873  Nitrogenous Fertilizers ................. 0.028 0.000 0.955 w 0.492 0.00
29 Petroleum and Coal Products ............. w 0.627 w 2.508 0.354 0.00
2911  PetroleumRefining .................... w 0.000 0.000 w 0.000 0.00
30 Rubber and Misc. Plastics Products ......... 0.070 w 0.640 3.656 0.592 0.00
31 Leather and Leather Products ............. w 0.000 1.154 w 0.679 0.00
32 Stone, Clay and Glass Products ........... 0.051 w 0.716 2.882 0.373 37.39
3241  Cement, Hydravlic .................... 0.048 w 0.651 2.385 0.877 38.22
a3 Primary Metal Industries ................. 0.030 w w 2.685 0.543 w
3312  Blast Furnaces and Steel Mills . . . . ........ w w 0.842 2.435 0.680 w
3334  Primary Aluminum? .. .................. 0.027 0.000 0.672 2.850 0.433 275.98
34 Fabricated Metal Products . ............... 0.072 0.000 0.527 4833 0.603 0.00
35 Industrial Machinery and Equipment ... ...... 0.058 0.000 w 3.579 w 0.00
38 Electronic and Other Electric Equipment . . . . .. 0.062 0.000 0.825 4.188 0.951 0.00
37 Transportation Equipment ................ 0.063 w w 4,021 w w
38 Instruments and Related Products .......... 0.070 0.348 0.613 w 0.641 0.00
39 Misc. Manufacturing Industries . ............ 0.074 0.000 0.703 4.623 0.789 0.00
Total ... e, 0.044 0.383 0.703 2.900 0.489 w

* See Appendices A and D for description of the Standard Industrial Classification system.

* The price estimates for coal for SIC 3334 includes anthracite coal for the production of carbon anodes. Because of the high cost of transporting anthracite from the
East Coast to the West and South, the prices of coal in those regions are extremely high.

Wa=Withheld to avold disclosing data for individual establishments. Data are included in higher level totals.

NA=Not available. Data are included in higher level totals.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EJA-8486, "1988 Manufacturing Energy
Consumption Survey.”
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Table 30.

Average Prices of Selected Purchased Energy Sources by Census Region,
Industry Group, and Selected Industries, 1988: Part 2

(Dollars per Million Btu)

SIC Industry Groups Residual Distillate
Code* and Industry Electricity Fuel Oil Fuel Ol Natural Gas LPG Coal
Total United States
20 Food and Kindred Products ............... 14.84 w w 2.9 w 1.54
21 Tobacco Products . ..............cvvun. 13.96 2.61 3.54 3.46 41.21 2.04
22 Textile Mill Products . ................... 13.93 2.78 4.01 3.40 4.59 1.94
23 Apparel and Other Textile Products ......... 20.16 3.13 5.13 4.18 8.77 2.28
24 Lumber and Wood Products .............. 16.10 w §.22 3.58 5.38 w
25 Furniture and Fixtures ................... 17.88 3.14 4,70 3.90 6.18 2.18
26 Paper and Allied Products . ............... 11.87 2.38 3.96 2.48 5.98 1.78
2621 PaperMills . ........... ... .. ... ... ... 10.93 2.42 3.85 2.35 5.10 1.77
2631  Paperboard Mills . . . ................... 10.69 217 2.99 2.22 6.14 1.83
27 Printing and Publishing .................. 18.78 3.1 4.58 4.01 8.82 0.00
28 Chemicals and Allied Products . .. .......... 10.62 2.49 4.30 1.97 5.25 1.63
2819  Industrial Inorganic Chemicals, nec . ....... w 2.93 w w 5.78 w
2821  Plastics Materials and Resins . ........... w w 4.50 w 8.37 .7
2869  Industrial Organic Chemicals, nec .. ....... 10.54 2.39 4.28 1.88 4.59 1.45
2873  Nitrogenous Fertilizers . ................ 10.27 0.00 4.55 1.88 w 0.00
29 Petroleum and Coal Products . ............ 12.41 3.03 4.56 2.09 3.92 2.03
2911 Petroleum Refining . . .................. w 0.00 7.48 2.04 0.00 w
30 Rubber and Misc. Plastics Products .. ....... 15.78 w 4.34 3.15 w 2.26
31 Leather and Leather Products ............. 18.24 2.48 4.59 3.50 8.79 1.96
32 Stone, Clay and Glass Products . .......... w w 5.04 2.75 5.01 1.53
3241  Cement, Hydraulic .................... 12.30 2.18 4.44 2.07 7.84 1.54
33 Primary Metal Industries ................. 10.39 2.29 4.18 2.7 4.87 1.76
3312  Blast Furnaces and Steel Mills . . . .. ... ... 11.48 2.24 _ 4.14 266 42 1.74
3334  Primary Aluminun® ... ................. w w 4.72 w 4.39 6.69
34 Fabricated Metal Products . ............... 17.38 3.17 4.77 3.60 6.37 1.94
35 Industrial Machinery and Equipment .. ....... 16.45 3.02 4.38 3.80 8.87 1.58
36 Electronic and Other Electric Equipment . ... .. 15.91 2.71 4,37 3.43 5.81 1.68
37 Transportation Equipment .. .............. w 2.88 w 3.48 5.50 2,05
38 Instruments and Related Products .......... 18.06 2.73 w 3.74 8.37 w
39 Misc. Manufacturing Industries . . ........... 19.19 2.87 4.98 3.74 7.65 1.82
Total ...t 13.44 2,50 4.66 2.52 6.27 1.72
Northeast Census Region
20 Food and Kindred Products . .............. w w 4.57 3.38 w w
21 TobaccoProducts ...................... NA NA NA NA NA NA
22 Textile Mill Products . ................... 19.88 2.68 w 3.76 4.48 w
23 Apparel and Other Textile Products ......... 25.52 3.1 5.31 4.31 9.59 0.00
24 Lumber and Wood Products . ............. 21.43 2.49 4.63 w w 0.00
25 Furniture and Fixtures . .................. 22.14 3.00 4.83 4.20 8.10 0.00
26  Paper and Allied Products ................ w 251 w w 8.27 w
2621  PaperMills .. ..... ... ... ... ... ..., w 2.49 w 2.71 4.92 w
2631 PaperboardMifls . .. ... ............... 16.58 2.64 w 2.67 5.21 w
27 Printing and Publishing .................. 21.98 w 4.38 5.09 7.34 0.00
28 Chemicals and Allied Products . . .. ......... w w w 3.1 w 1.92
2819  Industrial Inorganic Chemicals, nec . . ...... w 2.83 W 3.45 9.37 2.15
2821  Plastics Materials and Resins . ........... 15.33 2.74 422 3.16 w w
2869  Industrial Organic Chemicals, nec . ........ 8.95 w 424 w w 0.00
2873  Nitrogenous Fertilizers ................. w 0.00 0.00 3.15 0.00 0.00
29 Petroleum and Coal Products . ............ w 3.05 4.10 w 10.08 w
2911 Petroleum Refining . ......... ... ... ..., 12.27 0.00 0.00 2.56 0.00 1.82
30 Rubber and Misc. Plastics Products ......... 20.15 w 412 4.10 w w
31 Leather and Leather Products ............. w 2.49 4.59 w 9.06 1.0
32 Stone, Clay and Glass Products . .......... w 2.64 4.41 3.11 5.34 1.53
3241 Cement, Hydraulic .................... 13.53 2.35 464 4.20 10.41 1.51
33 Primary Metal Industries . ................ w 2.46 w 2.90 5.03 1.68
3312  Blast Furnaces and Steel Mills . . .. ........ w w w 2.84 . w 1.87
3334  Primary Aluminum® .. ... ............... w w w w 6.93 w
34 Fabricated Metal Products ................ 19.48 3.53 4.62 4.09 7.07 w
35 Industrial Machinery and Equipment . ... ..... 18.31 3.02 3.74 4.34 w w
36 Electronic and Other Electric Equipment .. . . .. 17.31 2.77 4.25 3.74 5.16 w
37 Transportation Equipment .. .............. 18.62 2.91 w 3.23 5.46 w
38 Instruments and Related Products .......... 19.32 2.72 w 3.73 8.91 w
39 Misc. Manufacturing Industries .. ........... w 2.94 4.57 w 7.44 w
Total ....... ... e 16.10 2.66 4.30 3.31 w 1.71
See footnotes at end of table.
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Table 30. Average Prices of Selected Purchased Energy Sources by Census Region,
Industry Group, and Selected Industries, 1988: Part 2 (Continued)
(Dollars per Million Btu)

Sic Industry Groups Residual Distillate
Code* and Industry Electricity Fuel Oil Fuel Qil Natural Gas LPG Coal

Midwest Census Region

20 Food and Kindred Products . . ............. 13.94 2.40 w 2.77 4.49 1.50
21 Tobacco Products ..............cccuvnns NA NA NA NA NA NA
22 Textile Mill Products . ................... NA NA NA NA NA NA
23 Apparel and Other Textile Products ......... 18.53 3.3 4.79 3.83 5.14 2.44
24 Lumber and Wood Products . ............. 17.48 2.81 w 4.06 w 2.00
25 Furniture and Fixtures . .................. 15.45 w 6.01 3.82 5.97 w
26 Paper and Allied Products ................ w w w 2.83 7.19 1.72
2621 PaperMills . ............ ... ... ... w w w 2,57 6.45 1.76
2631 PaperboardMills . . .................... 11.72 253 3.4 2.45 8.38 1.69
27 Printing and Publishing .................. 18.34 2.80 6.48 3.67 8.01 0.00
28 Chemicals and Allied Products . ............ 12.18 w w 242 w 1.57
2819  Industrial Inorganic Chemicals, nec . ....... w w 5.82 w 7.80 1.45
2821  Plastics Materials and Resins . ........... 11.62 2.50 w 2.64 w w
2869  Industrial Organic Chemicals, nec ... ...... 12.19 w w 2.03 w 1.42
2873  Nitrogenous Fertilizers . ................ 10.73 0.00 5.01 w 5.66 0.00
29 Petroleum and Coal Products ............. 11.90 2.44 4.73 2.52 4.08 w
2911 Petroleum Refining . ................... 11.39 0.00 0.00 w 0.00 w
30 Rubber and Misc. Plastics Products ......... 15.23 w w 3.15 w w
31 Leather and Leather Products ............. 18.14 2.84 4.49 3.37 5.28 4.35
32 Stone, Clay and Glass Products ........... 13.51 2.55 w 2.77 8.12 1.40
3241 Cement, Hydraulic .................... 11.85 5.58 w 2.37 6.80 1.28
33 Primary Metal Industries ................. 11.94 2.11 4.38 2.80 4.48 1.83
3312  Blast Furnaces and SteelMills . . .. ........ w 2.11 w 2.67 w 1.82
3334  Primary AluminumP .. ... ... ... 0., w 0.00 4.97 w 3.48 w
34 Fabricated Metal Products . ............... 17.13 w 5.02 3.35 5.89 1.87
35 Industrial Machinery and Equipment . ........ 16.12 3.28 4.30 3.49 5.54 1.54
36 Electronic and Other Electric Equipment ... ... 15.00 2.40 5.04 3.30 5.57 1.61
37 Transportation Equipment .. .............. w 2.98 w 3.42 w 212
38 Instruments and Related Products .......... NA NA NA NA NA NA
38 Misc. Manufacturing Industries . ............ 18.62 3.22 w 3.61 8.53 w
Total ...... ... e 14.07 2.45 4.681 2.89 w 1.70
South Census Region

20 Food and Kindred Products ............... w 2.62 w 2.89 w 1.83
21 TobaccoProducts . ..........c.cvnevnenen 13.92 2.61 3.54 3.48 41.21 2.04
22 Textile Mifl Products . ................... 13.61 2.84 w 3.33 4.62 w
23 Apparel and Other Textile Products ......... 18.43 3.06 4.62 4.24 5.87 2.26
24 Lumber and Wood Products .............. 17.30 w w 3.21 5.14 2.08
25 Furniture and Fixtures ................... 17.39 w 4.31 3.98 5.88 w
26 Paper and Allied Products ................ 11.64 2.21 4.24 w 5.2 1.83
2621 PaperMills . ................. ... .. w w 3.59 2.15 4.87 1.80
2631 Paperboard Mills . . . ................... 11.37 2.10 4.32 2.09 5.91 1.88
27 Printing and Publishing .................. 16.73 w w 4.17 w 0.00
28 Chemicals and Allied Products . .. .......... w w 4.22 1.88 w 1.64
2819  Industrial Inorganic Chemicals, nec . . ... ... 8.91 w w w 5.08 w
2821  Plastics Materials and Resins .. .......... w w 4.80 w 11.01 w
2869  Industrial Organic Chemicals, nec .. ....... 10.55 2.19 4,58 1.84 4.685 1.48
2873  Nitrogenous Fertllizers .. ............... 10.98 0.00 4.43 1.85 w 0.00
29 Petroleum and Coal Products . ............ 11.22 w w w 3.74 w
2911  Petroleum Refining .................... w 0.00 7.46 1.91 0.00 w
30 Rubber and Misc. Plastics Products ......... 13.51 2.99 4.53 2.80 5.65 1.91
3N Leather and Leather Products ............. w 1.83 w w 7.25 0.00
32 Stone, Clay and Glass Products ........... 12.93 w w 2.55 4.88 1.60
3241  Cement, Hydraulic .................... 1.1 w w 1.80 8.07 1.58
33 Primary Metal Industries ................. w w 4.20 2.65 5.02 w
3312  Blast Furnaces and Steel Mills . . . . ........ w w 4.37 2.55 8.04 w
3334  Primary Aluminum .. ... .. ... o oL, w 0.00 w 2.73 3.90 w
34 Fabricated Metal Products ................ 14.79 w 5.49 3.35 6.30 w
35 Industrial Machinery and Equipment . ........ 15.01 2.74 5.77 3.59 7.84 1.78
36 Electronic and Other Electric Equipment . . . . .. 14.04 2.83 4.40 3.16 6.28 w
37 Transportation Equipment ................ 1423 w 4.04 3.46 5.36 w
38 Instruments and Related Products .......... NA NA NA NA NA NA
39 Misc. Manufacturing Industries . ............ w w w w 7.61 0.00
Total ... i e 12.35 237 4.86 2.17 w w

See footnotes at end of table.
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Table 30. Average Prices of Selected Purchased Energy Sources by Census Region,
Industry Group, and Selected Industries, 1988: Part 2 (Continued)
(Dollars per Million Btu)
SIC Industry Groups Residual Distillate
Code" and Industry Electricity Fuel Oil Fuel Oil Natural Gas LPG Coal
West Census Region
20 Food and Kindred Products . .............. 15.16 w 5.12 3.01 w w
21 Tobacco Products . ..., 0.00 0.00 0.00 0.00 0.00 0.00
22 Textile Mill Products .................... 11.57 0.00 4.04 3.98 8.94 0.00
23 Apparel and Other Textile Products ......... 23.27 0.00 0.00 4.82 13.04 0.00
24 Lumber and Wood Products . ............. 13.34 2.48 5.54 3.55 w 0.00
25 Furniture and Fixtures .. ................. NA NA NA NA NA NA
26 Paper and Allied Products ................ 9.41 w 3.28 2.53 6.86 w
2621 PaperMills .. ........ccciviiiiiniainn w w 423 2.44 5.69 w
2631 Paperboard Mills . . ... ................. 8.50 2.18 w 2.37 6.41 w
27 Printing and Publishing .................. 21.47 0.00 5.10 4.08 w 0.00
28 Chemicals and Allied Products . . ........... w w 5.20 2.09 7.46 w
2819  Industrial Inorganic Chemicals, nec .. ...... w w 4.84 2.34 7.20 w
2821  Plastics Materials and Resins . ........... 20.99 w w 4.19 10.94 0.00
2869  Industrial Organic Chemicals, nec ......... 13.74 0.00 w W 11.08 0.00
2873  Nitrogenous Fertilizers ................. 8.23 0.00 6.88 w 5.65 0.00
29 Petroloum and Coal Products .. ........... W 4.19 W 2.44 4.07 0.00
2911 Petroleum Refining . ................... w 0.00 0.00 w 0.00 0.00
30 Rubber and Misc. Plastics Products ......... 20.60 w 4.82 3.55 ©.80 0.00
31 Leather and Leather Products . ............ w 0 8.32 w 7.80 0.00
32 Stone, Clay and Glass Products ........... 14.81 w 5.18 2.80 4.28 1.87
3241  Cement, Hydraulic .................... 14.08 w 4.70 2.32 10.09 1.70
33 Primary Metal Industries ................. 8.88 w w 2.61 6.25 w
3312  Blast Furnaces and Steel Mills . . . . ... ... .. w w 4.63 2.37 7.82 w
3334  Primary Aluminunf . ... ... . ... ... ..... 7.99 0 4.85 2.87 4.97 10.84
34 Fabricated Metal Products ................ 21.20 0 3.80 4.50 6.93 0.00
35 Industrial Machinery and Equipment . ........ 17.13 ] W 3.48 w 0.00
36 Electronic and Other Electric Equipment . . . . .. 18.17 0 5.95 4.05 10.83 0.00
a7 Transportation Equipment . ............... 18.49 w w 3.91 w w
38 Instruments and Related Products . ......... 20.59 2.31 4.42 w 7.38 0.00
39 Misc. Manufacturing industries . . ........... 21.55 0.00 5.07 4.49 9.08 0.00
Total . ..., . e e 12.91 2.42 5.07 2.82 5.63 w

* See Appendices A and D for description of the Standard Industrial Classification system.
® The price estimates for coal for SIC 3334 includes anthracite coal for the production of carbon anodes. Because of the high cost of transporting anthracite from the
East Coast to the West and South, the prices of coal in those regions are extremely high.
W=Withheld to avoid disciosing data for individual establishments. Data are included in higher level totals.

NA=Not available. Data are included in higher level totals.
Source: Energy Information Adminisiration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, *1988 Manufacturing Energy

Consumption Survey.”
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Table 31. Average Prices of Selected Purchased Energy Sources by Economic
Characteristics of the Establishment, 1988
Residual Distillate
Economic Characteristics® Electricity Fuel Oil Fuel Oil Natural Gas LPG Coal
(dollars per {dollars per (dollars per (dollars per (dollars per (dollars per
kWh) gallon) gallon) 1000 cu ft) gallons) short tons)
Value of Shipments and Receipts
(million dollars)
Under20 .............. i, 0.061 0.390 0.688 3.62 0.535 30.54
2048 . ... e e 0.050 0.391 0.609 2.95 0.460 37.29
B0-99 ... e 0.046 0.386 0.642 2.80 0.517 38.00
100-249 . ... it e i e e 0.040 0.370 0.811 2.38 0.626 30.58
250499 .. ... i i e s 0.036 0.359 0.610 2.41 0.496 39.58
500andOver ...ttt 0.042 0.370 0.571 2.18 0.402 45.37
AllManufacturing ....................... ... 0.046 0.375 0.646 2.59 0.458 41.34
Employment Size
Under50 ........ciiiiiiieiniinnnnnn.. 0.058 0.435 0.687 3.50 0.487 46.01
B0-99 ... e e 0.058 0.365 0.658 3.03 0.284 33.80
100-249 .. ... . s i 0.050 0.383 0.636 2.72 0.814 36.71
250-499 ... .. .. i e 0.046 0.377 0.635 2.58 0.495 39.48
BO0-999 ....... ... i i e 0.039 0.367 0.651 2.45 0.635 39.80
1,000andOver ......... ..t 0.043 0.370 0.571 2.38 0.358 44.05
AllManufacturing .......................... 0.046 0.375 0.646 2.59 0.458 41.34
Residual Distillate
Electricity Fuel Oif Fuel Ol Natural Gas LPG Coal
(dollars per (dollars per (dollars per (dollars per (doliars per (dollars per
million Btu) million Btu) million Btu) million Btu) million Btu) million Btu)
Value of Shipments and Receipts
{million dollars)
Under20 .........ccvvviiinnnennnnnnnannn 17.97 2.60 4.96 3.52 6.15 1.74
2049 .. e 14.73 2.61 4.39 2.87 5.28 1.63
B0-99 ... . i e e e 13.51 2.58 4.63 2.72 5.94 1.59
100-249 .. ...t e e e e, 11.61 2.47 4.41 2.31 7.19 1.68
T L 10.56 2.40 4.39 2.34 5.70 1.72
500 and Over ... ... i, 12.35 2.47 4.1 2.12 4.62 1.80
AllManufacturing .......................... 13.44 2.50 4.66 2.52 5.27 1.72
Employment Size
UnderS0 .......cciviiniiiiiinniaaannnan 16.87 2.9 4.95 3.40 5.68 1.96
B0-99 ... i e e e 17.01 2.44 4.74 2.94 3.27 1.51
100-249 .. ... e 14.61 2.63 4.59 2.64 9.35 1.61
250-499 .. .. ... e it e 13.57 2.52 4.58 2.51 5.89 1.70
B00-999 . ... ... e et 11.47 2.45 4.70 2.38 7.30 1.65
1,000and Over ..........ccciiiiiinnnnnn 12.49 2.47 4.12 2.29 4.11 1.78
AllManufacturing ................ ... ..., 13.44 2.50 4.66 2.52 5.27 1.72

* Value of Shipments and Receipts and Employment Size data were supplied by the Bureau of the Census. See Appendix A.
Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, "1988 Manufacturing Energy
Consumption Survey,” and the Bureau of the Census, Industry Division, data files for the “1988 Annual Survey of Manufactures” and the "1887 Census of

Manufacturing.”
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Table 32. Relative Standard Errors for Table 1, Parts 1 and 2 of Detalled
Statistics Section

(Percent)

SIC Industry Groups Net Residual Distillate | Natural Coke and

Code® and Industry Total Electricity | Fue! Oil Fuel Oil Gas LPG Coal Breeze | Other
Total United States
20 Food and Kindred Products ............... 4 4 9 11 3 28 11 15 23
21 TobaccoProducts . ..................... 10 12 10 18 12 14 14 0 18
22 Textie Mili Products .................... 4 4 -] 18 5 12 9 * 15
23 Apparel and Other Textile Products . ........ 11 10 33 22 16 37 44 0 39
24 Lumber and Wood Products . ............. 10 13 29 22 12 15 42 0 13
25 Fumniture and Fixtures . .................. 8 8 23 33 8 19 26 [ 19
26 Paper and Allied Products . ............... 3 3 4 9 3 8 4 0 4
2621 PaperMills . ..... ... ... ... ... ..., 3 3 5 5 3 7 4 0 4
2631  PaperboardMills . ... ............ ... ... 5 6 7 17 8 8 7 0 5
27 Printing and Publishing .................. 7 7 28 20 8 23 0 0 18
28 Chemicals and Allied Products .. ........... 5 4 9 9 5 1 6 16 9
2819  Industrial Inorganic Chemicals, nec ... ... .. 7 13 10 13 9 15 11 17 10
2821  Plastics Materials and Resins . ........... 7 5 9 20 11 9 1 0 18
2869  Industrial Organic Chemicals, nec . ........ 11 11 16 16 1" 16 15 Q 12
2873  Nitrogenous Fertilizers .. ............... 9 7 0 11 9 w 0 0 w
29 Petroleum and Coal Products ............. 2 4 6 17 5 7 10 0 2
2911 Petroleum Refining . ................... 2 4 6 1 5 7 10 0 2
30 Rubber and Misc. Plastics Products ......... 4 5 9 15 5 14 14 0 15
31 Leather and Leather Products ............. 14 22 31 31 12 25 50 0 ‘
32 Stone, Clay and Glass Products ........... 3 3 16 25 4 10 6 33 11
3241  Cement, Hydraulic .................... 5 5 Q 6 9 * 8 18 15
33 Primary Metal Industries ................. 4 3 7 8 3 14 6 6 ]
3312  Blast Furnaces and Steel Mills . . ... ....... 5 4 8 5 4 14 6 7 8
3334  Primary Aluminum ... ................. 6 6 23 8 6 8 w w 7
34 Fabricated Metal Products . ............... 5 5 19 14 8 12 12 22 24
35 Industrial Machinery and Equipment .. ....... 6 5 16 18 9 15 15 Q 17
36 Eiectronic and Other Electric Equipment . . . . .. 4 5 13 16 5 31 15 24 19
37 Transportation Equipment .. .............. 5 5 12 11 (-] 13 9 21 12
38 Instruments and Related Products .......... 10 7 14 28 ] Q 39 0 19
39 Misc. Manufacturing Industries . . ........... 8 8 18 18 11 36 38 0 29
Total ... ... e 2 2 3 6 2 10 3 6 2
Northeast Census Region

20 Food and Kindred Products .. ............. 7 9 w 19 8 w w 0 25
21 Tobacco Products .. .......covvvnrenn.. NA NA NA NA NA NA NA NA NA
22 Textle Mill Products ................ ... 9 12 12 27 15 30 K2 0 a3
23 Apparel and Other Textile Products . ........ 28 30 39 29 43 Q 0 0 ¢
24 Lumber and Wood Products .............. 30 32 Q Q 32 33 0 0 50
25 Fumniture and Fixtures . .................. 20 17 39 37 22 Q 0 [} Q
26 Paper and Allied Products .. .............. 4 5 5 w 7 9 w 0 7
2621 PaperMils ................ ... ... . ... 5 w 6 w 8 9 w 0 6
2631 PaperboardMills . . .................... 11 11 19 35 15 27 24 0 .
27 Printing and Publishing . ................. 13 14 39 24 20 Q 0 [} 33
28 Chemicais and Allied Products . .. .......... 7 1 w w 9 21 14 0 18
2819  Industrial Inorganic Chemicals, nec ........ 12 12 15 43 12 * * Q *
2821  Plastics Materials and Resins . ........... 10 10 11 33 13 w w 0 17
2869  Industrial Organic Chemicals,nec . ........ 14 21 25 13 16 30 0 0 24
2873  Nitrogenous Fertilizers ... .............. * 28 o] * * 0 0 0 *
29 Petroleum and Coal Products . ............ 4 12 w 41 14 17 w 0 3
2911 Petroleum Refining . ................... 4 13 w 12 15 17 12 0 w
30 Rubber and Misc. Plastics Products . ........ 9 11 w 22 13 w w 0 31
31 Leather and Leather Products ............. w w 38 32 w ¢ Q 0 Q
32 Stone, Clay and Glass Products ........... 6 6 26 18 9 18 10 17 25
3241 Cement, Hydraulic .................... 11 10 Q 12 ¢ ¢ 10 18 18
33 Primary Metal Industries . ................ 6 14 19 6 25 13 19 15
3312  Blast Furnaces and Steel Mills . . .. ..... ... 10 6 15 10 7 15 13 21 15
3334  Primary Aluminum . ................... w w 23 21 w * 16 0 w
34 Fabricated Metal Products .. .............. 15 9 20 19 23 21 30 43 Q
35 Industrial Machinery and Equipment . ... ..... 10 12 17 24 13 32 35 0 ¢
36 Electronic and Other Electric Equipment . . . . .. 9 ] 16 21 11 27 32 29 29
37 Transportation Equipment .. .............. 14 17 18 16 16 40 23 0 Q
38 Instruments and Related Products .......... 19 13 15 33 14 29 39 0 32
39 Misc. Manufacturing Industries .. ........... w w 19 21 w 24 47 0 *
Total ... e 3 3 4 8 4 10 9 18 3

See footnotes at end of table.
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Table 32. Relative Standard Errors for Table 1, Parts 1 and 2 of Detailed
Statistics Section (Continued)

(Percent)

SIC Industry Groups Net Residual Distillate | Natural Coke and

Code" and industry Total Electricity | Fuel Qil Fuel Oil Gas LPG Coal Breeze

Midwest Census Region
20 Food and Kindred Products ............... 7 5 10 21 5 Q 15 26
21 Tobacco Products . ...........covivnn, NA NA NA NA NA NA NA NA
22 Textile Mill Products . ................... NA NA NA NA NA NA NA NA
23 Appare!l and Other Textile Products ......... 20 19 Q 40 23 Q Q 0
24 Lumber and Wood Products .............. 19 19 Q w 21 w Q 0
25 Furniture and Fixtures . .................. 13 16 35 30 13 34 46 0
26 Paper and Allied Products ................ 4 5 w w 5 14 8 0
2621 PaperMills . .............. ... ... 5 4 w w 5 5 6 0
2631  PaperboardMills . . .................... 10 10 34 19 10 12 10 0
27 Printing and Publishing .................. 10 10 Q Q 12 24 (o] 0
28 Chemicals and Allied Products .. ........... 7 1 w w 8 16 9 26
2819  Industrial Inorganic Chemicals, nec ........ 18 27 w 10 10 ¢ 18 29
2821  Plastics Materials and Resins . ........... 15 10 15 12 10 w w 0
2869  Industrial Organic Chemicals,nec ......... 16 16 29 26 1 31 17 0
2873  Nitrogenous Fertilizers . ................ 15 15 0 16 15 ¢ 0 0
29 Petroleum and Coal Products ............. 4 7 w 36 8 w w 0
2911 Petroleum Refining . ................... 4 8 11 15 8 11 W 0
30 Rubber and Misc. Plastics Products ......... 7 7 w 26 9 w w 0
31 Leather and Leather Products ............. 27 Q Q Q 18 44 Q 0
32 Stone, Clay and Glass Products ........... 6 5 37 22 6 16 12 25
3241  Cement, Hydraulic .................... 9 ] ¢ 11 12 ‘ 9 *
33 Primary Metal Industries . ................ 5 5 10 8 5 23 8 7
3312  Blast Furnaces and Steel Mills . . . ......... 6 5 10 8 ] 20 8 8
3334  Primary Aluminum . ................ ... w w 0 14 w ¢ w 0
34 Fabricated Metal Products . ............... 6 6 35 18 6 20 13 35
35 Industrial Machinery and Equipment . ........ 7 7 Q 19 7 24 16 Q
36 Electronic and Other Electric Equipment . .. ... 7 7 29 20 7 27 22 0
a7 Transportation Equipment ................ 7 7 14 18 9 22 10 21
38 Instruments and Related Products .......... NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries .. ........... 13 14 Q 40 15 ¢ 38 0
Total ..ot 2 3 8 10 2 13 [ 7
South Census Region

20 Food and Kindred Products . ........... 6 7 15 22 6 22 1 41
21 Tobacco Products .. ................. 10 12 10 18 12 14 14 0
22 Textile Mill Products ................. 4 4 7 22 5 11 ] *
23 Apparel and Other Textile Products ... ... 12 11 Q 40 15 33 50 0
24 Lumber and Wood Products ........... 13 11 w w 21 17 Q 0
25 Furniture and Fixtures .. .............. 12 11 31 49 14 25 30 0
26 Paper and Allied Products .. ........... 4 5 6 15 5 18 5 0
2621 PaperMills ....................... 4 6 7 8 5 8 8 0
2631 PaperboardMills . . . ................ 6 7 8 8 8 9 9 0
27 Printing and Publishing ............... 12 13 43 24 16 29 0 0
28 Chemicals and Allied Products . . ........ 6 5 12 w 6 13 7 w
2819 Industrial Inorganic Chemicals, nec . . . .. 8 15 w 9 11 20 14 w
2821  Plastics Materials and Resins .. ....... 8 7 14 24 12 w w 0
2869 Industrial Organic Chemicals, nec ...... 12 14 18 22 12 17 24 Q
2873 Nitrogenous Fertilizers .. ............ 10 10 0 13 10 w 0 0
29 Petroleum and Coal Products .......... 3 6 w 26 8 15 w 0
2911 PetroleumRefining . ................ 3 6 w 12 6 12 w 0
30 Rubber and Misc. Plastics Products . . . ... 6 7 11 22 8 13 24 0
31 Leather and Leather Products .......... w w Q 42 w Q 0 0
32 Stone, Clay and Glass Products . . ..... .. 6 5 w 48 6 16 10 Q
3241 Cement, Hydrauvlic ................. 10 9 17 10 16 * 12 28
33 Primary Metal Industries .............. 6 6 15 13 7 14 9 12
3312 Blast Fumaces and SteelMills . . . . ... .. 8 6 15 9 8 11 10 15
3334 Primary Aluminum .. ... ... ... ... 9 ] Q 12 9 * w w
34 Fabricated Metal Products .. ........... 8 10 41 33 10 22 28 35
35 Industrial Machinery and Equipment . . . ... 9 9 31 Q 10 22 Q 47
36 Electronic and Other Electric Equipment . . . 8 8 35 19 8 Q 23 33
37 Transportation Equipment ............. ] 8 20 19 6 14 19 ¢
38 Instruments and Related Products ....... NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries . . ........ w w 46 42 w Q 0 0
Total ........... .. i, 3 2 5 13 4 12 4 11

See footnotes at end of table.
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Table 32. Relative Standard Errors for Table 1, Parts 1 and 2 of Detalled
Statistics Section (Continued)

(Percent)
SIC Industry Groups Net Residual Distillate | Natural Coke and
Code* and Industry Total Electricity | Fuel Gil Fuel Oil Gas LPG Coal Breeze

West Census Region

20 Food and Kindred Products . .............. 10 9 w 21 6 w w 11
21 Tobacco Products . ..........cccveenen.n 0 0 0 0 0 0 0 0
22 Textile Mill Products . ................... 25 49 0 23 21 Q 0 0
23 Apparel and Other Textile Products ......... 33 37 0 0 38 Q 0 0
24 Lumber and Wood Products . ............. 17 40 Q 19 18 w 0 0
25 Furniture and Fixtures .. ................. NA NA NA NA NA NA NA NA
26 Paper and Allied Products .. .............. 6 7 w 12 [:] 13 w 0
2621 PaperMills . ......... ... . . .ccia.. 8 w w 10 7 7 w 0
2631  PaperboardMills . .. ................... 10 13 12 19 11 10 3 0
27 Printing and Publishing .................. 17 18 (1] Q 21 45 0 0
28 Chemicals and Allied Products ... .......... 9 11 w 26 12 22 20 w
2819  Industrial Inorganic Chemicals, nec .. ...... 13 16 w 13 17 ‘ 20 w
2821  Plastics Materials and Resins . ........... 7 9 26 19 7 * 0 0
2869  Industrial Organic Chemicals, nsc ......... 26 * 0 31 34 * 0 0
2873  Nitrogenous Fertilizers .. ............... 17 14 [} 24 18 ¢ 0 0
29 Petroleum and Coal Products . ............ 5 7 w 19 8 w [/} 0
2911 Petroleum Refining .. .................. 5 7 w 16 9 W 0 [}
30 Rubber and Misc. Plastics Products ......... 14 20 46 Q 18 50 0 0
31 Leather and Leather Products ............. 36 37 0 Q 38 Q 0 0
32 Stone, Clay and Glass Products ........... 6 7 w 18 8 22 9 w
3241  Cement, Hydraulic .................... 8 8 16 13 11 ¢ 9 36
33 Primary Metal Industries . ................ 7 7 21 19 9 17 20 26
3312  Blast Furnaces and Steel Mills . . ... ....... 15 18 22 13 13 * 20 20
3334  Primary Aluminum .. .................. 8 8 0 9 ] 11 13 0
34 Fabricated Metal Products . .. ............. 12 12 0 34 12 24 0 0
35 Industrial Machinery and Equipment . ... ... .. 29 18 0 35 42 34 0 0
36 Electronic and Other Electric Equipment . .. . .. 1 12 0 41 14 * [+] 0
37 Transportation Equipment ... ............. 9 9 25 48 8 27 31 0
38 Instruments and Related Products .......... 13 14 ¢ 40 17 * 0 0
39 Misc. Manufacturing Industries . ............ 21 21 0 Q 27 * 0 0
Total ....... ... ... 3 4 7 8 4 9 8 14

=o8BooEwn .8 .iﬁo:‘-\w;Bo .08

® See Appendices A and D for descriptions of the Standard Industrial Classification system.

* Estimate less than 0.5 rounded to zero.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

NA=Not available. Data are included in higher level totals.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, "1888 Manufacturing Energy
Consumption Survey,” and Office of Oil and Gas, Petroleum Supply Division, Form EIA-810, "Monthly Refinery Report® for 1988.
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Table 33. Relative Standard Errors for Table 2 of Detalled Statistics Section

(Percent)
SiC Industry Groups Residual Distillate Natural Coke and
Code* and Industry Total Fuel Gil Fuel Qil Gas LPG Coal Breeze Other
Total United States
20 Food and Kindred Products ............... 18 Q Q 17 Q 34 w Q
21 Tobacco Products .. ............ccouunn. 19 0 0 0 16 0 0 21
22 Textile Mill Products .................... * 0 * * * 0 0 .
23 Apparel and Other Textile Products ......... Q 0 0 0 0 0 0 Q
24 Lumber and Wood Products .............. 45 0 Q Q 34 0 0 49
25 Furniture and Fixtures . .................. Q 0 0 0 0 0 0 Q
26 Paper and Allied Products . ............... 21 (1] Q 15 ¢ 0 0 25
2621 PaperMills . ......................... 13 0 w 17 0 0 0 w
2631 Paperboard Mills . . . ................... 28 0 34 Q ¢ 0 0 26
27 Printing and Publishing .................. 45 0 0 48 0 0 0 Q
28 Chemicals and Allied Products . .. .......... 7 30 27 7 1 24 17 14
2819 Industrial Inorganic Chemicals, nec ........ 12 0 w w * w w 14
2821 Plastics Materials and Resins ............ 8 1] * w 9 0 0 w
2869 Industrial Organic Chemicals, nec . ........ 13 0 32 13 16 0 Q 18
2873 Nitrogenous Fertilizers .. ............... 9 0 0 9 w 0 0 w
29 Petroleum and Coal Products ............. 34 Q Q 48 Q 42 0 34
2911 Petroleum Refining . ................... 1 0 0 0 0 [} 0 1
30 Rubber and Misc. Plastics Products .. ....... 19 w * * w 48 0 ¢
31 Leather and eather Products ............. Q 0 Q 0 0 0 0 Q
32 Stone, Clay and Glass Products ........... 24 0 28 29 18 Q Q *
3241 Cement, Hydraulic .................... ¢ 0 19 * * 0 0 *
33 Primary Metal Industries ................. 6 22 22 14 Q 6 11 8
3312 Blast Furnaces and Steel Mills . . . .. ....... 6 22 12 15 0 ] 9 12
3334 Primary Aluminum . ................... 7 0 0 0 0 w w 8
34 Fabricated Metal Products . ............... 21 0 Q 27 Q 47 47 44
35 Industrial Machinery and Equipment ......... 20 0 Q 22 * 47 0 ¢
36 Electronic and Other Electric Equipment . . . . .. 24 0 34 47 33 48 28 27
37 Transportation Equipment . ............... 21 0 w 36 47 31 Q 30
38 Instruments and Related Products .......... 33 0 * * Q 0 0 37
39 Misc. Manufacturing Industries ... .......... ‘ 0o 0 ¢ 49 0 ] Q
Total ... i e e 3 25 18 7 1 ] 9 1
Northeast Census Region
20 Food and Kindred Products .. ........... Q 0 Q Q Q 0 0 0
21 Tobacco Products .................... NA NA NA NA NA NA NA NA
22 Toxtile Mill Products . .............. .. * 0 * . 0 0 0 .
23 Apparel and Other Textile Products ....... 0 0 0 0 0 0 0 0
24 Lumber and Wood Products ............ Q [ 0 0 0 0 0 Q
25 Furniture and Fixtures ... .............. 0 0 0 0 0 0 0 0
26 Paper and Allied Products . ............. 37 0 Q Q Q 0 0 *
2621 PaperMills . ................... .... * 0 w * 0 0 0 *
2631 PaperboardMills . . . . ... ............. 0 0 0 0 0 0 0 0
27 Printing and Publishing ................ Q 0 0 0 0 0 0 Q
28 Chemicals and Allied Products .. ......... 19 0 Q * w 0 0 w
2819 Industrial Inorganic Chemicals, nec . .. ... * 0 0 0 0 0 0 *
2821 Plastics Materials and Resins .. ........ w 0 0 * w 0 0 *
2869 Industrial Organic Chemicals, nec . ... ... 33 0 29 0 39 0 0 o
2873 Nitrogenous Fertilizers ............... 0 0 0 0 0 0 0 0
29 Petroleum and Coal Products ........... 1 0 Q 0 Q 42 0 Q
2911 Petroleum Refining .. ................ 1 0 0 0 0 0 0 1
30 Rubber and Misc. Plastics Products ....... * 0 * Q Q 0 0 *
31 Leather and Leather Products ........... Q o] Q 0 0 0 0 Q
32 Stone, Clay and Glass Products . . .. ...... Q 0 Q Q * 0 0 *
3241 Cement, Hydraulic .................. * 0 0 0 0 0 0 *
33 Primary Metal Industries ............... 13 0 Q Q * 13 28 28
3312 Blast Fumaces and Steel Mills . . .. ... ... 13 0 * 0 0 13 17 ¢
3334 Primary Aluminum .. ................ w 0 0 0 0 16 0 w
34 Fabricated Metal Products .............. * 0 Q * Q 0 0 Q
35 Industrial Machinery and Equipment . . .. ... v 0 Q * Q 0 0 Q
36 Electronic and Other Electric Equipment . . . . 30 0 Q Q 0 47 37 *
37 Transportation Equipment .. ............ * 0 * Q * 0 0 *
38 instruments and Related Products .. ...... Q 0 0 Q 0 0 0 *
39 Misc. Manufacturing Industries .. ......... Q 0 0 Q 49 0 0 o
Total .. ... ... . ... ..., 6 0 Q 26 w 13 24 w

See footnotes at end of table.
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Table 33. Relative Standard Errors for Table 2 of Detalled Statistics Section (Continued)

(Percent)
SIC Industry Groups Residual Distillate | Natural Coke and
Code" and Indusiry Total Fuet Oil Fuel Ol Gas LPG Coal Breeze Other
Midwest Census Region
20 Food and Kindred Products ............. 24 0 Q 17 Q Q w Q
21 Tobacco Products .. .................. NA NA NA NA NA NA NA NA
22 Textile Mill Products . ................. NA NA NA NA NA NA NA NA
23 Apparel and Other Textile Products .. ..... Q 0 0 0 0 0 0 Q
24 Lumber and Wood Products ............ Q 0 Q Q 0 0 0 0
25 Fumiture and Fixtures .. ............... Q 0 0 0 0 0 0 Q
26 Paper and Allied Products .............. 34 0 44 w Q 0 0 w
2621 PaperMills .. ...................... 16 0 w * 0 0 0 w
2631 Paperboard Mills . . . ................. 42 0 Q Q Q 0 0 42
27 Printing and Publishing ................ Q 0 0 Q 0 0 0 Q
28 Chemicals and Allied Products .. ......... 13 0 Q 18 w Q w 17
2819 Industrial Inorganic Chemicals, nec ... ... w 0 0 * 0 0 0 w
2821 Plastics Matorials and Resins .......... w 0 0 Q w 0 0 *
2869 Industrial Organic Chemicals, nec . . . .... 28 0 25 40 31 0 0 .
2873 Nitrogenous Fertilizers .. ............. 17 0 0 17 0 0 0 0
29 Petroleum and Coal Products ........... 1 w Q Q 0 0 0 Q
2911 Petrolsum Refining .................. 1 0 0 0 0 0 0 1
30 Rubber and Misc. Plastics Products .. ... .. 25 w Q v Q 46 0 Q
31 Leather and Leather Products ........... 0 0 0 0 0 0 0 0
32 Stone, Clay and Glass Products . . ........ * 0 Q * * Q Q .
3241 Cement, Hydraulic .................. * 0 w * * 0 0 *
33 Primary Metal Industries ............... 8 22 32 14 Q 8 17 16
3312 Blast Furnaces and Steel Mills . . .. ... ... 8 22 22 15 0 8 11 15
3334 Primary Aluminum .. ................ w o] 0 0 0 w 0 w
34 Fabricated Metal Products .............. 29 0 30 29 Q 47 0 Q
35 Industrial Machinery and Equipment .. .. ... 24 0 Q 28 * 0 0 .
36 Electronic and Other Electric Equipment . . . . Q 0 * Q * 0 0 *
37 Transportation Equipment .............. 19 0 w * w 31 Q 40
38 Instruments and Related Products .. ...... NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries .. ......... * 0 0 * 0 0 0 *
Total ........ ... ... .. .. it 5 22 35 13 w 8 16 w
South Census Region
20 Food and Kindred Products ............. 28 0 w 32 Q 0 0 *
21 Tobacco Products .. .................. 19 0 0 0 15 0 0 21
22 Textile Mill Products . ................. * 0 0 * * 0 0 *
23 Apparel and Other Texlile Products ....... Q 0 0 0 0 0 0 Q
24 Lumber and Wood Products . ........... * 0 Q 0 Q 0 0 *
25 Fumniture and Fixtures . . ............... Q 0 0 0 0 0 0 Q
26 Paper and Allied Products .............. 29 0 * w * 0 0 w
2621 PaperMills . . ...........ccvviuion. 21 0 0 21 0 0 0 .
2631 PaperboardMills . . .................. a3 0 0 0 * 0 0 33
27 Printing and Publishing ................ ‘ 0 0 Q 0 0 0 Q
28 Chemicals and Allied Products .. ......... 8 30 w 8 13 17 w 14
2819 Industrial Inorganic Chemicals, nec .. .. .. 14 0 w w * w w w
2821 Plastics Materials and Resins . ......... 9 0 * w w 0 0 w
2869 Industrial Organic Chemicals, nec .. .. ... 14 0 33 14 17 0 Q 19
2873 Nitrogenous Fertilizers .. ............. 10 0 0 11 w 0 0 w
29 Petroleum and Coal Products ........... Q 0 Q 0 Q 0 0 Q
2911 Petroleum Refining .................. 1 0 0 0 0 0 0 1
30 Rubber and Misc. Plastics Products .. ..... * 0 * * * 0 0 *
31 Leather and Leather Products ........... 0 0 0 0 0 0 0 0
32 Stone, Clay and Glass Products . . ........ 30 0 w 34 * 0 Q *
3241 Cement, Hydraulic .................. * 0 w 0 Q 0 0 *
33 Primary Metal Industries ............... 9 0 19 * Q w w w
3312 Blast Fumnaces and Steel Mills . . . .. .. ... 10 0 14 * 0 W w *
3334 Primary Aluminum .. ................ 1" 0 0 0 0 w w 12
34 Fabricated Metal Products .. ............ 39 0 * Q 0 0 47 *
35 Industrial Machinery and Equipment .. .. ... 35 0 0 40 Q 47 0 Q
36 Electronic and Other Electric Equipment . . . . 31 0 Q * * 47 34 31
37 Transportation Equipment .. ............ * 0 31 Q Q 0 0 “
38 Instruments and Related Products ........ NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries . . ......... Q 0 0 Q 0 0 0 Q
Total ... 4 30 22 8 13 w 12 W

See footnotes at end of table.
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Table 33. Relative Standard Errors for Table 2 of Detailed Statistics Section (Continued)

(Pe rcent)
siC Industry Groups Residual Distillate Natural Coke and
Code®* and Industry Total Fuel Gil Fuel Gil Gas LPG Coal Breoze Other
West Census Region
20 Food and Kindred Products .. ........... 26 Q Q Q Q 35 w .
21 Tobacco Products .. .................. 0 0 0 0 0 0 0 0
22 Textile Mill Products .. ................ 1] 0 0 v} 0 0 0 0
23 Apparel and Other Textile Products .. ... .. 0 0 0 0 0 0 0 0
24 Lumber and Wood Products .. .......... 49 0 38 Q 38 0 0 50
25 Furniture and Fixtures . ................ NA NA NA NA NA NA NA NA
26 Paper and Allied Products .............. . 0 24 * * 0 0 .
2621 PaperMills .. ...................... 0 0 0 0 0 0 0 0
2631 Paperboard Mills . . .. ................ ‘ 0 24 0 * 0 0 *
27 Printing and Publishing ................ 0 o (o] 0 0 0 0 0
28 Chemicals and Allied Products . .......... 14 0 0 18 0 0 w w
2819 Industrial Inorganic Chemicals, nec . . . ... w 0 0 * 0 0 w *
2821 Plastics Materials and Resins .. ........ * 0 0 * 0 0 0 0
2869 Industrial Organic Chemicals, nec . . ... .. 40 0 0 0 0 0 0 40
2873 Nitrogenous Fertilizers .. ............. 19 0 0 19 0 0 0 0
29 Petroleumn and Coal Products ........... 1 Q Q Q 0 0 0 w
2911 Petroleum Refining .. ................ 1 0 0 0 0 0 0 1
30 Rubber and Misc. Plastics Products .. .. ... Q 0 0 0 0 0 0 Q
31 Leather and Leather Products ........... Q 0 0 0 0 0 0 Q
32 Stone, Clay and Glass Products . . ........ * [ 39 * * 0 0o Q
3241 Cement, Hydraufic .................. * 0 0 0 0 0 0 *
33 Primary Metat Industries .. ............. 18 0 26 0 Q w w w
3312 Blast Furnaces and Steel Mills . . .. ... ... 20 0 (o] 0 0 w w *
3334 Primary Aluminum . . . ............... 11 0 0 0 0 13 0 12
34 Fabricated Mefal Products . . ............ Q 0 0 0 0 0 0 Q
35 Industrial Machinery and Equipment . . . . ... Q 0 Q Q Q 0 0 Q
36 Electronic and Other Electric Equipment . . . . Q 0 0 0 0 0 0 Q
37 Transportation Equipment .. ............ Q 0 Q Q Q 0 0 Q
38 Instruments and Related Products .. ...... * 0 0 * 0 0 0 Q
39 Misc. Manufacturing Industries .. ......... 0 0 0 0 0 0 0 0
Total ....... .. ... .. ... ... 2 Q 39 17 33 w 21 w

* See Appendices A and D for descriptions of the Standard Industrial Classification system.

* Estimate less than 0.5 rounded to zero.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

NA=Not available. Data are inciuded in higher level totals.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-8486, "1988 Manufacturing Energy

Consumption Survey,” and Office of Oil and Gas, Petroleum Supply Division, Form EIA-810, “Monthly Refinery Report” for 1988.
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Table 34,

Relative Standard Errors for Table 3 of Detalled Statistics Section

(Percent)
SIC industry Groups Total Net Electricity Residual Fuel Oil Distillate Fuel Oil | Natural Gas
Code* and Industry
Total United States
20 Food and Kindred Products .................... 4 4 w w 3
21 TobaccoProducts . .............coviiiinenn, 10 12 10 18 12
22 Textle Mill Products .................oivunn, 4 4 6 18 5
23 Apparel and Other Textile Products .............. 1 10 33 22 16
24 Lumber and Wood Products ................... 10 13 29 22 12
25 Furniture and Fixtures . ..............c.vovunnn. 8 8 23 33 8
26 Paper and Allied Products . .................... 3 3 4 9 3
2621 PaporMills . . .......ccoviiiininiiniiiaanes 3 3 5 5 3
2631 PaperboardMills . . . . ....................... 5 6 7 18 6
27 Printing and, Publishing ....................... 7 7 28 20 8
28 Chemicalsand Allied Products . .. ............... 4 4 8 10 6
2819 Industrial Inorganic Chemicals, nec ............. 7 13 10 w w
2821 Plastics Materials and Resins . ................ 7 5 w 17 w
2869 Industrial Organic Chemicals,nec .............. 9 11 15 10 12
2873 Nitrogenous Fertilizers . ..................... 8 7 0 1 9
20 Petroleum and Coal Products . ................. 4 4 6 18 5
2911 Petroleum Refining . ............... ... ... 4 4 6 11 5
30 Rubber and Misc. Plastics Products .. ............ 4 5 w 15 [1
3 Leather and Leather Products .................. 14 22 31 31 12
32 Stone, Clay and Glass Products ................ 4 3 16 25 4
3241 Cement, Hydraulic . .............c.ooiiinnn 5 5 Q ] ]
33 Primary Metal Industries . ..................... 4 3 8 8 3
3312 Blast Furnaces and Steel Mills . . . . ............. 5 4 8 6 4
3334 Primary Aluminum .. ......... ... .. ... ..., 6 6 23 8 6
34 Fabricated Metal Products . .................... 5 5 19 14 6
35 Industrial Machinery and Equipment .. ............ 6 5 16 18 9
38 Electronic and Other Electric Equipment . . ... ...... 4 5 13 16 5
37 Transportation Equipment ..................... 5 5 12 w 6
38 Instruments and Related Products ............... 10 7 14 28 9
39 Misc. Manufacturing Industries ... ............... 8 8 18 18 1
Total ... e 2 2 3 6 2
Northeast Census Reglon

20 Food and Kindred Products . ................... 7 9 w 18 8
21 Tobacco Products . ........oviiiinininnn. NA NA NA NA NA
22 Textile Mili Products . ...............viinat. 9 12 12 27 15
23 Apparel and Other Textile Products .............. 28 30 39 29 43
24 Lumber and Wood Products ................... 30 32 Q Q 32
25 Furniture and Fixtures . ................. ..., 20 17 39 37 22
26 Paper and Allied Products . .................... 4 5 5 w w
2621 PaperMills . .............cccviiiianiint. 5 w 6 w 8
2631 Paperboard Mills . . .. ............. .. .. .. ... 11 1 18 35 15
27 Printing and Publishing ....................... 13 14 39 24 20
28 Chemicals and Allied Products . .. ............... 7 11 w w 9
2819 Industrial Inorganic Chemicals,nec ............. 12 12 15 43 12
2821 Plastics Materials and Resins . ................ w 10 11 23 13
2869 Industrial Organic Chemicals,nec .............. 14 21 25 13 16
2873 Nitrogenous Fertilizers . ..................... ¢ w 0 ¢ ¢
29 Petroleum and Coal Products .................. 10 12 w 41 14
2911 Petroleum Refining . ........................ 10 13 w 12 15
30 Rubber and Misc. Plastics Products .............. 9 1 w 22 13
31 Leather and Leather Products .................. w w 38 32 w
32 Stone, Clay and Glass Products ................ 6 6 26 19 9
3241 Cement, Hydraulic ......................... 1 10 Q 12 ¢
33 Primary Metal Industries ...................... 7 6 14 18 []
3312 Blast Furnaces and Steel Mills . . . .............. 9 6 15 10 7
3334 Primary Aluminum ... ........ .. ... .. i e w w 23 21 w
34 Fabricated Metal Products . .................... 15 9 20 19 24
35 industrial Machinery and Equipment . ............. 10 12 17 24 13
38 Electronic and Other Electric Equipment .. .. ....... 9 2 16 21 11
37 Transportation Equipment . .................... 14 17 18 16 16
38 Instruments and Related Products ............... 19 13 15 33 14
39 Misc. Manufacturing Industries . ................. w w 19 21 w
TOML ..ottt 3 3 4 9 I

See footnotes at end of table.
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Table 34. Relative Standard Errors for Table 3 of Detailed Statistics Section (Continued)
(Percent)
SiC industry Groups LPG Coal Coke & Breeze Other
Code" and Industry
Total United States
20 Foodand Kindred Products . ..............c0c0ovvnunn w 11 w 22
21 Tobacco Products . .........cuiiiiinenrnannnnnnns 15 14 0 .
22 Textle Ml Products . ..............cciuvnvenosnnnn 12 ) ¢ 15
23 Apparel and Other Textile Products ................... 37 44 0 39
24 Lumber and Wood Products . ...............c.evnnnn 16 42 0 13
25 Furniture and Fixtures .. ............. .. ciiviuunnnnn 19 26 0 19
26 Paper and Allied Products ..................vvnnen. 8 4 0 4
2621 PaperMills . . . . ... .. . ... i 7 4 0 4
2631 Paperboard Mills . . . .. ........ .. it 8 7 0 5
27 Printingand Publishing ............ ... ciivevnnn, 23 0 0 18
28 Chemicals and Allied Products . . . ........... o0 1 6 22 7
2819 Industrial Inorganic Chemicals,nec .................. 15 w w 9
2821 Plastics Materials and Resins . ..................... 13 11 0 16
2869 Industrial Organic Chemicals,nec ................... 14 15 0 10
2873 Nitrogenous Fertilizers ............ccocviiiienenns * 0 0 11
29 Petroleum and Coal Products ....................... 7 10 0 4
2911 Petroleum Refining . ...........c.c.0 i 7 10 0 4
30 Rubber and Misc. Plastics Products .. ................. w 14 0 15
31 Leather and Leather Products ..................cc.. 25 50 0 ¢
32 Stone, Clay and Glass Products . .................... 10 6 35 10
3241 Cement, Hydraulic . .................ccciiivvennn. ‘ 8 18 12
33 Primary Metal Industries ................ccoceviinnnn 12 10 5 5
3312 Blast Furnaces and SteelMills . . . .. ................. 14 12 6 5
3334 Primary Aluminum . ........... ...t 8 0 0 13
34 Fabricated Metal Products . ...............c.covuuunn. 12 12 24 26
35 Industrial Machinery and Equipment . . ................. 15 15 Q 18
38 Electronic and Other Electric Equipment . .. ............. 31 16 27 18
37 Transportation Equipment . ......................... 13 9 w 12
38 Instruments and Related Products . ................... Q 39 0 22
39 Misc. Manufacturing Industries . . ..................... 39 38 0 25
Total ... e et 5 3 5 3
Northeast Census Region
20 Foodand Kindred Products .. ....................... w w 0 24
21 Tobacco Products .. .........cccitivievrnnnnrnnnnns NA NA NA NA
22 Textile Mill Products .. ..............civvrvnennnn 30 34 0 33
23 Apparel and Other Textile Products . .................. Q 0 0 *
24 Lumberand Wood Products ...................c.... 33 0 0 50
25 Furniture and Fixtures .. .............ccotitvinennnn Q 0 0 Q
26 Paperand Alied Products ....................c0vntn 9 w 0 w
2621 PaperMills . . ... ... .. . . . i 9 w 0 6
2631 Paperboard Mills . . . . ..... ... i 27 24 [} *
27 Printing and Publishing ...................... ... Q [1] 0 33
28 Chemicals and Allied Products . ...................... w 14 0 w
2819 Industrial Inorganic Chemicals,nec .................. * . 0 ¢
2821 Plastics Materlalsand Resins .. .................... w W 0 17
2869 Industrial Organic Chemicals, nec ................... 24 4] [} 25
2873 Nitrogenous Fertilizers ................cccieeevneen 0 0 0 ¢
29 Petroleum and Coal Products ....................... 17 w 0 w
2911 Petroleum Refining . . . ....... ... .. iiiiniiinnainn 17 12 0 w
30 Rubber and Misc. Plastics Products ................... w w 0 30
3N Leather and Leather Products ....................... ¢ Q 0 Q
32 Stone, Clay and Glass Products ..................... 16 10 17 19
3241 Cement, Hydraulic ................0cciieunennees . 10 18 21
33 Primary Metal Industries . .......................... 25 24 13 10
3312 Blast Furnaces and Steel Mills . . . . .................. 15 16 13 11
3334 Primary Aluminum . . ... ... ... ... . . .. * 0 0 *
34 Fabricated Metal Products .....................c..... 21 30 43 Q
35 Industrial Machinery and Equipment . . ................. a2 35 0 *
36 Electronic and Other Electric Equipment .. .............. 27 33 20 37
37 Transportation Equipment . ..................00vvun 43 23 0 Q
38 Instruments and Related Products .................... 29 38 0 32
39 Misc. Manufacturing Industries .. ..................... 27 47 0 ¢
Total ... . i it et e w 9 13 w
See footnotes at end of table.
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Table 34. Relative Standard Errors for Table 3 of Detailed Statistics Section (Continued)

(Percent)
SIC Industry Groups Total Net Electricity Residual Fuel Oil Distillate Fuel Oil | Natural Gas
Code* and Industry
Midwest Census Reglon
20 Food and Kindred Products .................... 7 5 10 w 5
21 TobaccoProducts . ..........cvviiveinnanenn, NA NA NA NA NA
22 Textile Mill Products .. .............cvnvuuenas NA NA NA NA NA
23 Apparel and Other Textile Products .............. 20 19 Q 40 23
24 Lumber and Wood Products ................... 19 19 Q w 21
25 Furnitureand Fixtures . ..............cc0vuuen. 13 16 35 30 13
26 Paper and Allied Products . .................... 4 5 w w 5
2621 PaperMills . ...........cciuiiiiinieninannns [ 4 w w 5
2631 Paperboard Mills . . .. ..........ccoiiuiinennn 9 10 M 18 10
27 Printing and Publishing ....................... 10 10 Q Q 12
28 Chemicals and Allied Products . ................. 6 1 w w 7
2819 Industrial Inorganic Chemicals,nec ............. w 27 w 10 w
2821 Plastics Materials and Resins . ................ w 10 15 12 10
2869 Industrial Organic Chemicals,nec .............. 13 16 2 28 17
2873 Nitrogenous Fertilizers . ..................... 17 15 0 16 18
29 Petroleum and Coal Products .................. 7 7 w 40 8
2911 Petroleum Refining . .............. ... ... 7 8 w 15 8
30 Rubber and Misc. Plastics Products .. ............ 7 7 w 26 8
31 Leather and Leather Products .................. 27 Q Q Q 18
32 Stone, Clay and Glass Products ................ 7 5 37 w 6
3241 Cement, Hydraulic ......................... 10 9 * w 12
33 Primary Metal Industries ...................... 6 5 10 8 5
3312 Blast Furnaces and SteelMills . . . .. ............ 7 5 10 8 [
3334 Primary Aluminum . .. ...... ... ... ... . ..., w w 0 14 w
34 Fabricated Metal Products . .................... 6 6 35 18 6
35 Industrial Machinery and Equipment . ............. 7 7 Q 198 8
36 Electronic and Other Electric Equipment . .......... 7 7 29 20 7
37 Transportation Equipment ....................n 7 7 14 w 9
38 Instruments and Related Products ............... NA NA NA NA NA
39 Misc. Manufacturing Industries . ................. 13 14 Q 40 15
Total ....... ..o e 3 3 8 10 2
South Census Region
20 Foodand Kindred Products .................... 6 7 15 w 6
21 TobacCo Products ... ....cvviiviiei i 1 12 10 18 12
22 Textile Mill Products . ...........coiniiinans 4 4 7 22 5
23 Apparel and Other Textile Products .............. 12 11 Q 40 15
24 Lumber and Wood Products ................... 13 1 w w 21
25 Furniture and Fixtures . ............... .. .ccuvnn 12 11 3 49 14
26 Paper and Allied Products .. ................... 4 5 6 15 w
2621 PaperMills . . ........oo it 4 6 7 8 5
2631 Paperboard Mills . . . ........ .. ... ... ... e 6 7 8 8 8
27 Printing and Publishing .................. .. ... 12 13 43 24 16
28 Chemicals and Allied Products . . ................ 5 5 8 13 7
2819 Industrial Inorganic Chemicals, nec ............. 8 15 w w w
2821 Plastics Materials and Resins . . ............... 9 7 w 24 w
2869 Industrial Organic Chemicals,nec .............. 10 14 15 16 13
2873 Nitrogenous Fertilizers ...................... 11 10 0 13 11
29 Petroleum and Coal Products .................. 5 6 w w 6
2911 Petroleum Refining . ...........ccciiiviinnnn 5 -] w 12 [}
30 Rubber and Misc. Plastics Products .............. 6 7 11 22 8
31 Leather and Leather Products . ................. w w Q 42 w
32 Stone, Clay and Glass Products . ............... 6 5 w w 6
3241 Cement, Hydraulic ...............ccccveunnn 10 9 17 w 16
33 Primary Metal Industries . ..................... 7 6 15 13 7
3312 Blast Furnaces and Steel Mills . . . . ............. 9 6 15 10 8
3334 Primary Aluminum . ............ .. i 9 9 0 12 9
34 Fabricated Metal Products ..................... 8 10 41 33 10
35 Industrial Machinery and Equipment . . ............ 9 9 31 Q 10
36 Electronic and Other Electric Equipment . . ......... 7 8 35 18 8
37 Transportation Equipment ..................... 6 8 20 19 6
38 Instruments and Related Products ............... NA NA NA NA NA
39 Misc. Manufacturing Industries . ................. w w 46 42 w
Total ...... .. i 2 2 4 14 4
See footnotes at end of table.
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Table 34. Relative Standard Errors for Table 3 of Detalled Statistics Section (Continued)
(Percent)
Sic Industry Groups LPG Coal Coke & Breeze Other
Code* and Industry
Midwest Census Region
20 Foodand Kindred Products .. ....................... Q 15 w 20
21 Tobacco Products ... ... NA NA NA NA
22 Textile Mill Products . ............ccovuiiruennnnns NA NA NA NA
23 Apparel and Other Textile Products .. ................. Q Q 0 .
24 Lumber and Wood Products . ..............ccviunnnn w Q 0 28
25 Furnitureand Fixtures . ................ciivuevnnnns 34 46 0 33
26 Paperand Allied Products ...............cviunnnn.. 14 6 0 w
2621 PaperMills . ....... .. i, 5 ] ] 7
2631 Paperboard Mills . . .. ....... ... i 12 10 0 16
27 Printing and Publishing ................. ... . ... ... 24 0 0 28
28 Chemicals and Allied Products . . ..................... w 9 w w
2819 Industrial Inorganic Chemicals, nec .................. * 18 w ¢
2821 Plastics Materials and Resins .. .................... w w 0 w
2869 Industrial Organic Chemicals,nec ................... 24 17 0 25
2873 Nitrogenous Fertilizers ........................... * 0 0 22
29 Petroleum and Coal Products ....................... w W 0 7
2911 Petroleum Refining . ......... ..o iiiiiireanannn w w 0 w
30 Rubber and Misc. Plastics Products ................... w w 0 27
3N Leather and Leather Products ....................... 44 Q 0 Q
32 Stone, Clay and Glass Products . .................... 17 12 W w
3241 Cement, Hydraulic .................. .cciiiin.. ¢ ] * w
33 Primary Metal Industries . ........ ... ... ... oL, 11 13 7 7
3312 Blast Furnaces and Steel Mills . . . . . ................. 20 14 7 7
3334 Primary Aluminum . . . ... ... i ¢ 0 [4] 22
34 Fabricated Metal Products . ............cccoeveieennnn 21 13 35 21
35 Industrial Machinery and Equipment . . ................. 24 16 Q 29
36 Electronic and Other Electric Equipment . ... ............ 28 22 0 19
37 Transportation Equipment .. ........coiiiiiiinnnaenn w 10 w 15
38 Instruments and Related Products . ................... NA NA NA NA
39 Misc. Manufacturing Industries .. ..................... ¢ 38 0 ¢
Total .. ... e w 5 7 w
South Census Region

20 Foodand Kindred Products . ........... ... .couiennn w 11 49 25
21 Tobacco Products .. ..........cc it iiiiiiannnn 15 14 0 *
22 Toxtile Mill Products . ............cciuriiinneenenn. 11 9 * 17
23 Apparel and Other Textile Products . .................. 33 50 0 Q
24 Lumberand Wood Products . ....................... 17 Q 0 16
25 Fumitureand Fixtures . ........... ... ... .o, 25 30 0 21
26 Paperand Allied Products . .............coiivvinnn 18 5 0 w
2621 Paper Mills . .. ... ... ... i 8 8 0 5
2631 Paperboard Mills . . ... ... i 8 ] Q 8
27 Printing and Publishing . ............. .. ..oiihon.. 29 0 0 25
28 Chemicals and Allied Products . . ................c.... w 8 w w
2819 Industrial Inorganic Chemicals,nec . ................. 20 w w w
2821 Plastics Materialsand Resins .. .................... 17 w 0 w
2869 Industrial Organic Chemicals,nec ................... 18 24 0 11
2873 Nitrogenous Fertilizers . ...............cciiinvnnn * [ 0 13
29 Petroleum and Coal Products ................c...n.. 14 w 0 5
2911 Petroloum Refining . .. .. ... ...c.ooiiiiiiiinnnnann 12 w 0 5
30 Rubber and Misc. Plastics Products . .................. 13 24 0 22
31 Leather and Leather Products ....................... Q 0 0 Q
32 Stone, Clay and Glass Products ..................... 16 10 Q 13
3241 Cement, Hydraulic ................c.cccciviuien. * 12 28 w
33 Primary Metal Industries . ...................cc0antn 14 w 11 w
3312 Blast Furnaces and Steel Mills . . . . .. ................ 11 w 12 w
3334 Primary Aluminum ... ...... .. .. it i, * 0 0 M
34 Fabricated Metal Products . ..............cccivinnen. 22 28 47 28
35 industrial Machinery and Equipment . . ................. 22 Q 47 32
36 Electronic and Other Electric Equipment . .. ............. Q 25 Q *
37 Transportation Equipment . ................cccvunnn. 14 19 * 22
3s Instruments and Related Products . ................... NA NA NA NA
ag Misc. Manufacturing industries . .. .................... Q 0 0 46
Total .. . e, 7 w 1 w

See footnotes at end of table.
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Table 35.

Relative Standard Errors for Table 4 of Detalled Statistics Section

(Percent)

SiIC Industry Groups Residual Distillate | Natural Coke and

Code* and Industry Total Electricity | Fuel Oil Fuel Oil Gas LPG Coal Breeze | Other
Total United States
20 Food and Kindred Products . .............. 4 4 w w 3 w 1 w 15
21 TobaccoProducts . ..................... 1 8 10 18 12 15 14 0 ¢
22 Textle Mill Products .................... 4 4 6 18 5 12 9 ¢ 14
23 Apparel and Other Textile Products ......... 1 10 33 22 16 37 44 1} 40
24 Lumber and Wood Products .............. 8 8 20 22 12 16 42 0 17
25 Furniture and Fixtures ................... 8 8 23 33 8 19 26 0 37
26 Paper and Allied Products ................ 2 3 4 9 3 8 4 0 4
2621  PaperMills ............ .. cciiiinan 3 3 5 5 3 7 4 0 4
2631  PaperboardMills . .. ................... 4 5 7 18 -] 8 7 0 ]
27 Printing and Publishing .................. 7 7 28 20 8 23 0 0 19
28 Chemicals and Allied Products . .. .......... 4 4 9 10 6 11 -] 38 9
2819  Industrial Inorganic Chemicals, nec .. ...... 7 13 10 w w 15 w w 13
2821  Plastics Materials and Resins . ........... 7 5 w 20 w 13 1 0 26
2869  Industrial Organic Chemicals, nec . ........ 9 7 16 10 12 185 15 0 13
2873  Nitrogenous Fertilizers . ................ 9 7 0 1 ) ¢ [} 0 28
29 Petroleum and Coal Products ............. 4 4 7 20 5 12 10 0 5
2911 Petroleum Refining . ................... 5 4 6 * 5 ¢ 10 0 5
30 Rubber and Misc. Plastics Products . ........ 4 5 w 15 5 w 14 0 18
3 Leather and Leather Products ............. 14 22 31 31 12 25 50 0 *
32 Stone, Clay and Glass Products ........... 3 3 16 25 4 10 6 35 12
3241 Cement, Hydraulic .................... [ 5 Q [ 9 * 6 18 15
33 Primary Metal Industries . ................ 3 3 8 8 3 12 10 8 9
3312  Blast Furnaces and Stesl Mills . . . ......... 5 4 8 6 4 14 12 7 1"
3334  Primary Aluminum . ................... 6 6 23 8 6 8 0 0 13
34 Fabricated Metal Products ................ § 5 19 14 6 12 12 24 28
35 Industrial Machinery and Equipment . ... ... .. 6 5 18 18 9 15 15 Q 14
36 Electronic and Other Electric Equipment . .. . .. 4 5 13 16 5 31 16 27 17
37 Transportation Equipment ................ 8 5 12 w 6 13 9 w 12
38 Instruments and Related Products .......... 10 7 14 28 9 Q 39 0 21
39 Misc. Manufacturing Industries . ............ 8 8 18 18 11 39 38 0 31
Total .........o i e 2 2 3 6 2 8 3 [ 4
Northeast Census Region

20 Food and Kindred Products ............... 7 9 w 19 8 w w 0 24
21 TobaccoProducts ...............0connn. NA NA NA NA NA NA NA NA NA
22 Textile Mill Products . ................... 9 12 12 27 15 30 34 0 31
23 Apparel and Other Textile Products ......... 28 30 39 29 43 Q 0 0 *
24 Lumber and Wood Products .............. 33 24 Q Q 32 33 0 0 Q
25 Furniture and Fixtures . .................. 17 17 39 37 22 Q 0 0 Q
26 Paper and Allied Products .. .............. 4 5 5 W w 9 w 0 w
2621 PaperMills . ....... ... ... ... . . 0. 4 w 6 w 8 9 w 0 8
2631  PaperboardMills . . .................... 11 11 19 35 15 27 24 0 *
27 Printing and Publishing .................. 13 14 39 24 20 Q 0 0 34
28 Chemicals and Allied Products .. ........... 7 11 w w 9 w 14 0 w
2819  Industrial inorganic Cheimicals, nec . ... .... 12 12 15 43 12 ¢ * 0 *
2821  Plastics Materials and Resins ............ w 10 11 33 13 w w 0 24
2869  Industrial Organic Chemicals, nec . . ....... 14 21 25 13 16 24 0 0 25
2873  Nitrogenous Fertilizers ................. * 28 0 * * 0 0 0 ¢
29 Petroleum and Coal Products ............. 10 11 w 42 14 Q w 0 15
2911 Petroleum Refining . ................... 10 1 w w 15 17 12 0 w
30 Rubber and Misc. Plastics Products ......... 9 11 w 22 13 w w 0 Q
31 Leather and Leather Products ............. w w 38 32 w ¢ Q 0 Q
32 Stone, Clay and Glass Products ........... 7 6 26 19 9 16 10 17 26
3241 Cement, Hydraulic .................... 1 10 Q 12 * . 10 18 18
33 Primary Metal Industries ................. 7 6 14 19 6 25 24 21 23
3312  Blast Furnaces and Steel Mills . . .. ........ 9 6 15 10 7 15 16 22 18
3334  Primary Aluminum .................... w w 23 21 w ¢ 0 0 ¢
34 Fabricated Metal Products . ............... 15 9 20 19 24 21 30 43 Q
35 Industrial Machinery and Equipment . ........ 10 12 17 24 13 32 35 0 *
36 Electronic and Other Electric Equipment .. . ... 9 9 16 21 1 27 33 20 39
37 Transportation Equipment .. .............. 14 16 18 16 16 43 23 0 49
as Instruments and Related Products .......... 19 13 15 33 14 29 39 0 *
39 Misc. Manufacturing Industries . ............ w w 19 21 w 27 47 0 *
Total ... i i 3 3 4 ] 4 w 9 20 w

See footnotes at end of table.
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Table 35. Relative Standard Errors for Table 4 of Detailed Statistics Section (Continued)

(Percent)

SiC Industry Groups Residual Distillate | Natural Coke and

Code* and Industry Total Electricity | Fuel Gil Fuel Oil Gas LPG Coal Breeze | Other
Midwest Census Region
20 Food and Kindred Products . .............. 7 5 10 w 5 Q 15 w 21
21 TobaccoProducts . ..................... NA NA NA NA NA NA NA NA NA
22 Textile Mill Products . ................... NA NA NA NA NA NA NA NA NA
23 Apparel and Other Textile Products . ........ 20 19 Q 40 23 Q Q 0 *
24 Lumber and Wood Products .............. 18 19 Q w 21 w Q 0 42
25 Fumniture and Fixtures .. ................. 13 16 35 30 13 34 48 0 *
26 Paper and Allied Products ................ 4 5 w w 5 14 8 0 8
2621 PaperMills . ......... .. ccciiiiininn 4 5 w w 5 5 6 0 8
2631 PaperboardMills . . .................... 8 10 34 18 10 12 10 0 18
27 Printing and Publishing .................. 10 10 Q Q 12 24 0 0 30
28 Chemicals and Allied Products . ............ -] 11 w w 7 w 8 w 13
2819  Industrial Inorganic Chemicals,nec . ....... w 27 W 10 w ¢ 18 29 *
2821  Plastics Materials and Resins .. .......... w 10 15 12 10 w w 0 w
2869 Industrial Organic Chemicals, nec . ........ 13 15 29 28 17 * 17 0 31
2873  Nitrogenous Fertilizers . ................ 17 15 0 16 18 * 0 0 Q
29 Petroleum and Coal Products ............. 7 7 w 42 8 w w 0 8
2911  Petroleum Refining .. .................. 7 8 w w 8 w w 0 w
30 Rubber and Misc. Plastics Products ......... 7 7 W 26 9 W w 0 34
31 Leather and Leather Products ............. 27 Q Q Q 18 44 Q 0 Q
32 Stone, Clay and Glass Products ........... 6 5 37 w 6 17 12 w w
3241 Cement, Hydraulic .................... 9 9 * w 12 * 9 * w
33 Primary Metal Industries ................. 5 5 10 8 5 11 13 7 H
3312  Blast Furnaces and Steel Mills . . . ......... 6 5 10 8 6 20 14 8 14
3334  Primary Aluminum . ..... ... ... .. ..., w w 0 14 w * [¢] 0 22
34 Fabricated Metal Products ................ 6 6 35 18 6 21 13 35 22
35 Industrial Machinery and Equipment . . ....... 7 7 Q 19 8 24 16 Q 15
36 Electronic and Other Electric Equipment . . . . .. 7 7 29 20 7 28 22 0 23
37 Transportation Equipment .. .............. 7 7 14 w 9 w 10 w 13
3as Instruments and Related Products .......... NA NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries . . ........... 13 14 Q 40 15 ¢ 38 [} *
Total .......... ... i 2 3 11 11 2 w 5 7 of
South Census Region

20 Food and Kindred Products ............... 5 7 15 w 6 w 1 41 31
21 Tobacco Products . ..................... 1 8 10 18 12 15 14 0 *
22 Textile Mill Products .................... 4 4 7 22 5 11 9 ¢ 15
23 Apparel and Other Textile Products ......... 12 11 Q 40 15 33 50 (1} Q
24 Lumber and Wood Products .............. 11 11 w w 21 17 Q 0 18
25 Furniture and Fixtures . .................. 11 11 31 49 14 25 30 0 49
26 Paper and Allied Products . ............... 4 4 6 15 w 18 5 Q W
2621 PaperMills . .............. ... ...... 4 5 7 8 5 8 8 0 -]
2631 PaperboardMills . . .................... 6 6 8 8 8 9 9 (4] 8
27 Printing and Publishing . ................. 12 13 43 24 16 28 0 0 25
28 Chemicals and Allied Products . .. .......... 5 4 8 13 7 w 8 w 11
2819  Industrial Inorganic Chemicals, nec . . ... ... 8 14 w w w 20 w w 15
2821 Plastics Materials and Resins ............ 9 6 W 24 W 17 W 0 w
2869  Industrial Organic Chemicals, nec ......... 10 8 18 17 13 18 24 0 14
2873  Nitrogenous Fertilizers . ................ 11 10 0 13 11 * 0 0 29
29 Petroleum and Coal Products . ............ 6 5 W w 6 Q w 0 7
2911 Petroleum Refining .. .................. 6 6 w w 6 ¢ w 0 7
30 Rubber and Misc. Plastics Products . ........ 6 7 11 22 8 13 24 0 23
31 Leather and Leather Products ............. w w Q 42 w Q 0 0 Q
32 Stone, Clay and Glass Products ........... 6 5 W w 6 16 10 Q 19
3241 Cement, Hydraulic .................... 10 9 17 w 16 * 12 28 w
33 Primary Metal Industries ................. 6 6 15 13 7 14 w 13 w
3312  Blast Furnaces and Steel Mills . .. .. ....... 9 6 15 10 8 11 w 15 w
3334  Primary Aluminum . ................... 9 9 0 12 9 ‘ 0 0 *
34 Fabricated Metal Products ................ 8 10 41 33 10 22 28 47 33
35 Industrial Machinery and Equipment . ........ 9 9 3 Q 10 22 Q 47 34
36 Electronic and Other Elactric Equipment . . . . .. 7 8 a5 19 8 Q 25 Q ¢
37 Transportation Equipment ... ............. 6 8 20 19 6 14 19 . 27
38 Instruments and Related Products .......... NA NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries ... .......... W W 46 42 w Q [ 0 Q
Total .......... . e 2 2 4 14 4 8 w 13 w

See footnotes at end of table.
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Table 35. Relative Standard Errors for Table 4 of Detailed Statistics Section (Continued)

(Percent)
SIC Industry Groups Residual Distillate | Natural Coke and
Code® and industry Total Electricity | Fue! Oil Fuel Ol Gas LPG Coal . Breeze | Other

Waest Census Regilon

20 Food and Kindred Products ... ............ 6 7 w 21 6 w w w 22
21 Tobacco Products . ..............c...c0u0n 0 0 0 0 0 0 0 0 0
22 Textile Mill Products .................... 25 49 0 23 21 Q 0 0 ¢
23 Appare! and Other Textile Products ......... 33 37 0 0 38 Q 0 0 Q
24 Lumber and Wood Products .............. 15 12 Q 19 19 w 0 0 26
25 Furniture and Fixtures . .................. NA NA NA NA NA NA NA NA NA
28 Paper and Allied Products . ............... 5 8 w 12 8 14 w 0 w
2621 PaperMills ................ ..o, [} w w 10 7 7 w [} 9
2631 Paperboard Mills . . ... ................. ] 10 12 19 1" 10 33 0 1
27 Printing and Publishing .................. 17 18 0 Q 21 45 0 0 Q
28 Chemicals and Allled Products .. . .......... 9 1 w 26 1 22 20 w w
2819  Industrial Inorganic Chemicals, nec ........ w 16 W 13 17 ‘ 20 w ¢
2821  Plastics Materigls and Resins . ........... 7 9 26 19 7 ¢ 0 0 ‘
2869  Industrial Organic Chemicals, nec .. ....... 31 25 0 31 34 * 0 0 ¢
2873  Nitrogenous Fertilizers . ................ 16 13 0 24 18 * 0 0 ¢
29 Petroleum and Coal Products ............. 7 6 w w 8 w 0 0 9
2911 Petroleum Refining . ................... 7 7 w w 9 w 0 0 9
30 Rubber and Misc. Plastics Products ......... 14 20 46 Q 18 50 0 0 Q
31 Leather and Leather Products ............. 38 37 0 Q 38 Q 0 0 Q
32 Stone, Clay and Glass Products ........... -] 7 w 19 8 22 9 w w
3241 Cement, Hydraullc .................... 8 8 16 13 11 ¢ ] 38 33
33 Primary Metal Industries ................. 6 7 21 19 9 17 w 30 w
3312  Blast Furnaces and SteelMills . . . ......... 14 18 22 13 13 * w 22 w
3334  Primary Aluminum . ................... 8 8 0 9 9 1 0 0 ¢
34 Fabricated Metal Products . ............... 12 12 0 34 12 24 0 0 Q
35 Industrial Machinery and Equipment .. ....... 30 17 0 38 44 34 0 0 43
36 Electronic and Other Electric Equipment . .. ... 11 12 0 41 14 ¢ 0 0 Q
37 Transportation Equipment ................ 9 9 w w 8 w 31 0 16
38 Instruments and Related Products .......... 13 14 ‘ 40 17 ‘ 0 0 28
39 Misc. Manufacturing Industries ... .......... 21 21 0 Q 27 * 0 0 Q
TOl ..t 3 3 8 9 4 9 w 16 w

* Estimate Jess than 0.5 rounded 1o zero.

Wa=Withheld to avoid disclosing data for individual establishments. Data are inciuded in higher level totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

NA=Not available. Data are included in higher level totals.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form ElA-846, "1988 Manufacturing Energy
Consumption Survey.”
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Table 36. Relative Standard Errors for Table 5 of Detailed Statistics Section

(Percent)
SIC Industry Groups
Code* and Industry Residual Fuel Qil | Distillate Fuel Gil LPG

20 Foodand Kindred Products .. .......c..o ittt it e e eneass 6 8 10
21 TobACCO ProdUCES . . . .. v vttt ittt it it i i e s 12 16 10
22 Textile Mill ProdUGts ... ... i ittt iseiacttraanrtssoneossasnnnsnnsnans 5 8 8
23 Apparel and Other Textile Products .. ..........cconitiuniiiiiineniiiieaninennns 24 47 30
24 Lumber and Wood Products .. ...... ittt i e e Q 20 16
25 Furniture and FIXIUIES . . .. .. it it it e sttt sa et s er e raarresnnnnns 30 23 16
26 Paper and Allied Products . ... ...ttt i e i i e e 4 8 11
2621 Paper MIllS . . . . . e e i et e e 4 5 4
2631 Paperboard MIllS . . . . .. .. i ettt 7 18 11
27 Printing and PUblishing . . ... .. it i i i it e i e e 25 17 168
28 Chemicals and Allied Products . . .. ... oottt ittt ittt ittt et a e 6 8 19
2819 Industrial Inorganic Chemicals, NBC . .. ... ... ittt ie ittt icacnannnnns 12 9 17
2821 Plastics Materials and ResinNS . . ......... .ottt i i e 14 40 18
2869 Industrial Organic Chemicals, NeC . . .. . ...« ... it ittt ineaatrnnnns 11 12 22
2873 Nitrogenous Fertilizers .. ... ... ... .cuieiiniiaentesnnanenasaranennssnnnenanns 20 16 21
28 Petroleumn and Coal ProdUcts .. ... ..ottt ittt iie et can ity 63 Q 34
2911 Petroleum Refining . . .. ... oot e e et NA NA NA
30 Rubber and Misc. Plastics Products . ... ...t iiiiiiinainiinaaennnrarancnnnnns 8 10 12
31 Leather and Leather Products . ... ...ttt iiinineinnrieeananrsanens Q 45 32
32 Stone, Clay and GIass Products .. ...... ... ittt ittt nnnnnnes 7 10 8
3241 Cement, Hydraulic . . ... .. ... i i ittt ittinseassaansasansesanassnnnns 12 9 17
33 Primary Metal Industrios ... ... ...ttt ittt ittt ettt e, 8 7 8
3312 Blast Furnaces and Steel Mills . . . . . ... .. . i e i it et 8 6 6
3334 Primary AIUMINUM . . . .. i ittt i et saaaarsaaaaartnneanasssnnans w 10 ]
34 Fabricated Metal Produets . .. .. .. v ittt it e e e e e e e 16 10 9
35 Industrial Machinery and EQuIpPment . .. ... ... i e e e 15 14 14
36 Electronic and Other Electric EQUIDMENt . . .. ... .. ittt ittt i ee it iveanaaans 15 10 23
37 Transportation EQUIDMEN .. ... .. ittt it ittt ittt e e 10 8 7
38 Instruments and Related ProduCts ... ........ ottt ittt enrnensrnnnsas 17 14 3t
39 Misc. Manufacturing IndUStries . ... ... oottt ir ittt it et e e 22 26 16
L1 3 14 18

* See Appendices A and D for descriptions of the Standard Industrial Classification system.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.
Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.
NA=Not available. Data included In higher levels totals.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, *1988 Manufacturing Energy

Consumption Survey.”
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Table 37.

Relative Standard Errors for Table 6 of Detalled Statistics Section

(Percent)
Consumption per Consumption per Major Byproducts | Fuel Oil as a
sic Industry Groups Consumption per Dollar of Value Dollar of Value of as a Percent of Percent of
Code* and Industry Employee Added Shipments Consumption Natural Gas
Total United States
20 Food and Kindred Products ............... 5 5 5 19 w
21 Tobacco Products .............. 7 6 8 0 12
22 Textile Mill Products ............ 4 4 4 35 7
23 Apparel and Other Textile Products 10 14 14 0 25
24 Lumber and Wood Products .............. 15 15 13 0 23
25 Furniture and Fixtures ........... (-] ] 6 0 26
28 Paper and Allied Products . ............... 7 (-] 6 2 4
2621 PaperMills .................. 2 1 1 2 5
2631  PaperboardMills . .. ........... 2 2 2 2 7
27 Printing and Publishing 7 7 6 0 18
28 Chemicals and Allied Products . .. .......... 8 8 6 8 9
2819  Industrial Inorganic Chemicals, nec 8 7 6 14 w
2821  Plastics Materials and Resins . ........... 8 5 5 13 w
2869  Industrial Organic Chemicals, nec 7 5 5 8 18
2873  Nitrogenous Fertilizers 6 5 5 15 1"
29 Petroleum and Coal Products ............. ] 3 2 2 7
2911  Petroleum Refining . ........... 2 3 2 2 7
30 Rubber and Misc. Plastics Products 4 4 4 24 w
31 Leather and Leather Products ............. 14 14 12 0 30
32 Stone, Clay and Glass Products 6 6 6 0 19
3241  Cement, Hydradlic . ........... 2 2 2 o 21
33 Primary Metal Industries 5 5 5 3 8
3312  Blast Furnaces and SteelMills . . . . ........ 2 3 2 2 6
3334  Primary Aluminum . ........... 1 3 2 (o] 5
34 Fabricated Metal Products ................ 5 6 7 0 13
35 Industrial Machinery and Equipment 6 7 7 [} 16
36 Electronic and Other Electric Equipment 5 5 5 0 1
37 Transportation Equipment ................ 4 4 3 0 w
38 Instruments and Related Products 10 9 9 0 15
39 Misc. Manufacturing Industries ... .......... 9 8 8 0 15
All Manutfacturing . ............ 2 2 2 2 3
Northeast Census Region

20 Food and Kindred Products ............... 10 8 7 [} w
21 Tobacco Products . ............. NA NA NA NA NA
22 Textile Mill Products ............ 10 9 1 ] 17
23 Apparel and Other Textile Products 21 20 26 0 48
24 Ltumber and Wood Products . ............. 42 35 33 0 Q
25 Furniture and Fixtures ........... 15 18 17 0 4
26 Paper and Allied Products ................ 10 9 9 w w
2621 PaperMills . ................. 3 2 2 5 w
2631  PaperboardMills . .. ............ 8 6 3 0 18
27 Printing and Publishing 13 13 14 0 28
28 Chemicals and Allied Products . ............ 15 21 17 25 w
2819  Industrial Inorganic Chemicals, nec 15 12 1 0 15
2821  Plastics Materials and Resins .. .......... w w w w 12
2869 Industrial Organic Chemicals, nec 7 8 8 39 28
2873  Nitrogenous Fertilizers 13 35 13 0 5
29 Petroleum and Coal Products ............. 16 10 5 w w
2911 Petroleum Refining . ........... 4 8 1 w w
30 Rubber and Misc. Plastics Products 8 8 7 28 w
31 Leather and Leather Products ............. w w w 0 w
32 Stone, Clay and Glass Products 8 9 8 0 18
3241  Cement, Hydradlic ............. 8 7 5 0 32
33 Primary Metal industries 14 12 1 [ 10
3312  Blast Furnaces and Steel Mills . . . ......... 6 6 6 w 12
3334  Primary Aluminum . ........... w w w 0 w
34 Fabricated Metal Products . ............... 14 1 12 [} 27
35 Industrial Machinery and Equipment 8 17 12 0 18
36 Electronic and Other Electric Equipment 10 9 1 0 16
37 Transportation Equipment ................ 10 1 8 0 8
38 Instruments and Related Products 19 18 18 0 19
39 Misc. Manufacturing Industries . ............ W w w 0 w
All Manufacturing ............. 5 5 5 5 5

See footnotes at end of table.
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Table 37. Relative Standard Errors for Table 6 of Detailed Statistics Section (Continued)
(Percent)
Consumption per Consumption per Major Byproducts | Fuel Oil as a
SiC Industry Groups Consumption per Dollar of Value Dollar of Value of as a Percent of Percent of
Code* and industry Employee Added Shipments Consumption Natural Gas
Midwest Census Region
20 Food and Kindred Products .......... 8 7 8 19 w
21 Tobacco Products . ................ NA NA NA NA NA
22 Textile Mill Products ............... NA NA NA NA NA
23 Apparel and Other Textile Products 17 46 38 0 45
24 Lumber and Wood Products ......... 25 21 20 0 w
25 Furniture and Fixtures .............. 9 9 9 0 25
28 Paper and Allied Products .. ......... 10 13 14 w w
2621 PaperMills ... ........ ... . ... . ..., 3 2 2 5 w
2631 Paperboard Mills . . . . ............. 5 3 3 17 31
27 Printing and Publishing ............. 1 1 10 0 37
28 Chemicals and Allied Products . . ...... 17 15 13 w w
2819  Industrial Inorganic Chemicals, nec w w w 0 w
2821  Plastics Materials and Resins w w w w 16
2869  Industrial Organic Chemicals, nec 10 1 9 23 25
2873  Nitrogenous Fertilizers . ........... 14 7 7 17 13
29 Petroleum and Coal Products ........ 16 7 4 2 w
2911 Petroleum Refining ............... 2 3 2 2 w
30 Rubber and Misc. Plastics Products 6 5 5 0 w
31 Leather and Leather Products ........ 18 24 19 0 49
32 Stone, Clay and Glass Products 10 9 [*) 0 w
3241  Cement, Hydraulic ............... 4 3 3 0 w
33 Primary Metal Industries ............ 7 [} 5 3 7
3312  Blast Furnaces and Steel Mills 3 4 3 3 7
3334  Primary Aluminum . .............. w w w 0 w
34 Fabricated Metal Products ........... 6 (] 6 0 24
35 Industrial Machinery and Equipment 5 6 6 0 19
36 Electronic and Other Electric Equipment 8 9 7 0 23
37 Transportation Equipment .. .......... 6 5 4 0 w
38 Instruments and Related Products NA NA NA NA NA
39 Misc. Manufacturing Industries . ........ 11 11 11 0 38
All Manufacturing ................. 4 4 3 4 7
South Census Region

20 Food and Kindred Products ........... 8 7 -] 0 w
21 Tobacco Products . ................. 7 6 -] 0 12
22 Textile Mill Products ................ 4 5 4 35 9
23 Apparel and Other Textile Products 12 15 14 0 37
24 Lumber and Wood Products . ......... 19 18 18 0 w
25 Furniture and Fixtures ............... 8 8 10 0 41
26 Paper and Allied Products ............ ] 7 7 2 w
2621 PaperMills . ......... ... ... . .. ... 2 2 2 2 7
2631 PaperboardMills . .. ............... 3 2 2 2 10
27 Printing and Publishing . ............. 1 13 1" 0 31
28 Chemicals and Allied Products . .. ...... 9 6 5 w 9
2819  Industrial Inorganic Chemicals, nec 10 8 6 w w
2821  Plastics Materials and Resins 9 6 6 w w
2869  Industrial Organic Chemicals, nec 6 6 5 8 18
2873  Nitrogenous Fertilizers . ............ 8 6 5 20 13
29 Petroleum and Coal Products ......... 5 4 2 2 w
2911 Petroleum Refining .. .............. 2 4 2 2 W
30 Rubber and Misc. Plastics Products 8 7 5 37 1
31 Leather and Leather Products ......... w w w 0 w
32 Stone, Clay and Glass Products 12 10 12 0 w
3241  Cement, Hydraulic ................ 4 3 3 0 w
33 Primary Metal Industries ............. 9 7 9 w 12
3312  Blast Furnaces and Steel Mills 4 3 4 3 9
3334  Primary Aluminum ................ 2 4 2 0 7
34 Fabricated Metal Products ............ 10 10 18 0 30
35 Industrial Machinery and Equipment 8 8 9 0 50
36 Electronic and Other Electric Equipment 8 8 8 o 17
37 Transportation Equipment ............ 9 6 5 0 17
38 Instruments and Related Products NA NA NA NA NA
39 Misc. Manufacturing Industries .. ....... w w w o] w
All Manufacturing ................. 4 3 3 2 [}

See footnotes at end of tabie.
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Table 37.

Relative Standard Errors for Table 6 of Detalled Statistics Sectlon (Continued)

(Percent)
Consumption per Consumption per Major Byproducts Fuel Gil as a
SIC Industry Groups Consumption per Dollar of Value Dollar of Value of as a Percent of Percent of
Code" and Industry Employee Added Shipments Consumption Natural Gas
Waest Census Region

20 Food and Kindred Products ............... 11 13 12 0 w
21 TobaccoProducts . ...............covuun 0 0 0 0 0
22 Textile Mill Products . ................... 23 12 24 0 25
23 Apparel and Other Textile Products ......... 23 25 28 0 0
24 Lumber and Wood Products .............. 32 30 25 0 24
25 Furniture and Fixtures ................... NA NA NA NA NA
26 Paper and Allied Products . ............... 30 15 13 w w
2621 PaperMills . .............. ... ... ..... 3 3 2 4 w
2631 PaperboardMills . . .................... 4 3 3 4 12
27 Printing and Publishing .................. 14 13 11 Q Q
28 Chemicals and Allied Products . .. .......... 23 15 17 w W
2819  Industrial Inorganic Chemicals, nec . ....... w w w w w
2821  Plastics Materials and Resins . ........... 7 7 5 [ 15
2869 Industrial Organic Chemicals, nec ......... 21 12 12 0 36
2873  Nitrogenous Fertilizers . ................ 12 18 14 32 29
29 Petroleum and Coal Products . ............ 6 6 5 w w
2911 Petroleum Refining . . .................. 4 [ 5 w w
30 Rubber and Misc. Plastics Products ... ...... 15 18 19 o] 41
31 Leather and Leather Products ............. 41 36 as [ 47
32 Stone, Clay and Glass Products ........... 11 16 15 0 w
3241 Cement, Hydraulic .................... 2 4 4 0 1
33 Primary Metal Industries . ................ 13 22 20 w 15
3312  Blast Furnaces and Steel Mills . . . .. ... .... 12 13 13 w 15
3334  Primary Aluminum . ................... 1 4 2 0 7
34 Fabricated Metal Produets . ............... 17 22 12 0 35
35 Industrial Machinery and Equipment ... ...... 29 32 32 0 Q
36 Electronic and Other Electric Equipment . . . . .. 9 8 7 0 42
37 Transportation Equipment . ............... 5 5 6 0 w
as Instruments and Related Products .......... 12 12 1 0 40
39 Misc. Manufacturing Industries . . ........... 25 21 21 Q Q
All Manufacturing ..................... 6 6 5 4 6

* See Appendices A and D for descriptions of the Standard industrial Classification system.
W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.
Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

NA=Not available. Data are included in higher level totals.

Source: Energy information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, "1988 Manufacturing Energy
Consumption Survey,” and Bureau of the Census, Industry Division, data files for the 1988 Annual Survey of Manufactures” and the "1987 Census of Manufactures.”
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Table 38. Relative Standard Errors for Table 7 of Detalled Statistics Section
(Percent)
Economic Net Residual Distillate Natural Coke and
Characteristics* Total Electricity Fuel Oil Fuel Oil Gas LPG Coal Breeze Other
Value of Shipments and Receipts
{million dollars)
Under20 .............. 3 3 14 12 4 15 12 23 11
2049 ................. 3 3 11 8 3 9 6 17 14
§099 ................. 3 3 5 1" 3 9 8 8 10
100-249 . .............. 3 3 4 8 5 12 5 12 5
250-499 .. ............. 3 4 5 7 4 1 8 15 5
500andOver ........... 4 3 5 6 5 16 6 7 4
Not ascertained ......... 0 0 0 0 0 0 0 0 0
Total .................. 2 2 3 [ 2 10 3 8 2
Employment Size
Under50 .............. 5 6 16 17 7 21 30 38 10
5099 ................. 4 5 20 10 5 14 18 48 14
100249 ... ... ........ 3 3 [ 7 5 9 4 16 7
250-499 .. ............. 3 3 5 9 4 11 7 14 5
500-999 ............... 3 3 4 11 3 11 8 12 5
1000andOver ......... 4 3 4 5 5 22 5 ] 5
Not ascertained ......... 0 0 0 0 V] 0 0 0 0
Total .................. 2 2 3 6 2 10 3 8 2

® Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, 1988 Manufacturing Energy

Consumption Survey,” Office of Qil and Gas, Petroleum Supply Division, Form EIA-810, "Monthly Refinery Report" for 1988, and Bureau of the Census, Industry
Division, data files for the "1988 Annual Survey of Manufactures” and the *1987 Census of Manufactures.”
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Table 39.

Relative Standard Errors for Table 8 of Detalled Statistics Section

(Percent)
Residual Distillate Coke and
Economic Characleristics* Total Fuel Oil Fuel Oil Natural Gas LPG Coal Breeze Other

Value of Shipments and Receipts

(million dollars)

Under20 .................... 15 Q 33 15 47 23 42 24

20-49 .. ... 7 24 36 10 25 13 16 16

5099 .. ... .. i 9 w 19 12 22 13 13 28

100249 .. ..., 9 Q 22 i6 13 w w 16

250-499 .. ........ ..., 10 w 32 13 12 W 18 18

§00andOver ................. 8 w 18 12 17 7 w 18

Not ascertained ............... 1 0 0 0 0 0 0 1
Total ... ... ...t 3 25 18 7 1 6 9 1
Employment Size

Under50 .................... 13 Q 41 16 33 19 Q 38

50-99 ... ... 15 38 29 13 Q 38 Q 32

100249 .. ........ .. ... 9 w w 16 11 13 13 21

250499 .. ....... ... .o, 10 0 30 15 12 14 16 24

500-999 ...... ..., 7 Q 30 10 11 12 14 21

1,000andOver ............... 8 w w 17 24 7 1 17

Notascertained ............... 1 0 0 0 0 0 0 1
Total ...... ..t 3 25 18 7 11 6 9 1

* Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census. See Appendix A.

Wa=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher leve! totals.
Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form E!A-848, *1988 Manufacturing Energy

Consumption Survey,” Office of Oil and Gas, Petroleum Supply Division, Form EIA-810, "Monthly Refinery Report” for 1988, and Bureau of the Census, Industry
Division, data files for the "1988 Annual Survey of Manufactures” and the "1987 Census of Manufactures.”
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Table 40. Relative Standard Errors for Table 9 of Detailed Statistics Section
(Percent)
Economic Net Residual Distillate Natural Coke and
Characteristics® Total Electricity Fuel Gil Fuel Gil Gas LPG Coal Breeze Other
Value of Shipments and Receipts
(million dollars)
Under20 ................ 3 3 9 12 4 15 13 26 11
2049 .. ... 3 3 12 8 3 8 7 22 14
50-99 ....... . 3 3 6 11 3 7 5 10 8
100-249 ... ... ... 3 3 4 8 4 8 5 13 4
250499 . ....... ... ... ... 3 4 5 7 3 10 6 11 4
500andOver ............. 3 3 5 6 5 8 7 [] 4
Total .................... 2 2 3 6 2 5 3 5 3
Employment Size
Under50 ................ 5 6 16 18 7 23 38 42 11
50-99 ... ... e 4 5 23 10 4 11 18 Q 13
100249 . ... ... ... 3 3 6 7 4 8 4 22 7
250-499 . ................ 3 3 5 9 3 6 8 18 4
500999 ................. 3 3 4 11 3 7 5 13 4
1,000andOver ........... 3 3 4 5 5 11 4 6 4
Total .................... 2 2 3 6 2 5 3 5 3

¢ Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census. See Appendix A.
Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.
Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, "1988 Manufacturing Energy
Consumption Survey,"” and Bureau of the Census, Industry Division, data files for the 1988 Annual Survey of Manufactures” and the “1887 Census of Manufactures.”
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Table 41. Relative Standard Errors for Table 10 of Detailed Statistics Section

(Percent)
Residual Distillate Coke and
Total Electricity Fuel Gil Fuel Ol | Natural Gas LPG Coal Breeze Other
Economic Characteristics*
Value of Shipments and Receipts
(million dollars)
Under20 ............ccccuvnnn. 3 3 [*] 12 4 15 13 26 10
2049 ...l e 3 3 12 8 3 8 7 22 12
8009 ... ... i 3 3 6 1 3 8 5 1" 12
100-249 ... .. ... 2 3 5 8 4 5 5 16 [}
250499 ... ..., 3 4 5 7 3 8 8 17 8
500andOver .................. 4 3 5 7 5 6 7 7 7
Total ...t 2 2 3 6 2 6 3 6 4
Employment Size
Under50 ..............ccuonn. 5 6 17 18 7 29 38 42 14
8099 . ... i 4 5 24 10 4 11 18 Q 15
100-248 . ... ... e 3 3 6 7 4 9 4 22 8
250-499 .. .. ... ..., 3 2 5 9 3 7 8 18 7
500-999 . ......... ... 2 3 4 11 3 7 5 18 )
1,000andOver ................ 3 3 4 5 5 6 4 6 7
Total .........cciiiiiinininn, 2 2 3 6 2 6 3 6 4

* Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census. See Appendix A.

Q=Withheld because Relative Standard Error is greater than or equal to 50 percent. Data are included in higher leve! totals.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, "1988 Manufacturing Energy
Consumption Survey,” and Bureau of the Census, Industry Division, data files for the 1988 Annual Survey of Manufactures” and the "1887 Census of Manufactures.”
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Table 42. Relative Standard Errors for Table 11, of Detalled Statistics Section

(Percent)
Residual Distillate
Selected Characteristics Fuel Gil Fuel Oil LPG
Census Region
L g =T . P 4 37 7
o< T PP 5 5 13
£ T T PP 5 6 21
L) P 6 9 "
- €T P 3 14 18
Value of Shipments and Receipts® (million dollars)
Under 20 ... e et e et e, 13 9 10
0 8 6 ]
0 P 6 48 5
T00-249 . . e e e e e e 4 8 18
280-490 . ...ttt e e tee et e, 4 8 13
D00 ANd OVOr . .. e et et et e e 6 6 22
Total ... i et e it e e 3 14 18
Employment Size*
L LT 1 P 31 48 15
=0 P 18 12 15
T00-249 . .o e i e e e et e e e, -] 8 1
S s 5 16
L0 L Y 4 7 12
1,000 8Nd OVBr ... ... . i it e i ettt 4 4 24
LI L L 3 14 18

“ Value of Shipments and Receipts and Employment Size data were supplied by the Bureau of the Census. See Appendix A.
Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, "1988 Manufacturing Energy
Consumption Survey” and Bureau of the Census, Industry Division, data files for the "1988 Annual Survey of Manufactures” and the 1987 Census of Manufactures.”
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Table 43. Relative Standard Errors for Table 12 of Detailed Statistics Section

(Percent)
Consumption per Consumption per Major Byproducts FuelOllas a
Consumption per Dollar of Value Dollar of Value of as a Percent of Percent of

Economic Characteristics® Employee Added Shipments Consumption Natural Gas

Value of Shipments and Receipts

(million dollars)
Under20 ..........covvvuiunnn 4 4 4 15 10
2048 .. ... ... 5 s 4 18 8
50-99 . ... ... 4 5 5 7 (]
100-249 . ... ..o 4 5 4 4 5
250-499 ... ... 5 6 5 3 5
500andOver ................. 5 5 4 2 6
All Manufacturing . ............. 2 2 2 2 3
Employment Size

Under50 .................... 6 6 6 14 17
5099 ... ... 7 7 -] 19 14
100-249 .. ... .. i 6 5 5 5 8
250-499 ... ...... ... 5 5 4 4 5
500999 .............iiiun.n. 5 5 5 3 5
1,000and Over ............... 4 4 4 2 6
All Manufacturing .............. 2 2 2 2 3

* Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census. See Appendix A.
Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form ElA-846, "1988 Manufacturing Energy
Consumption Survey,” and Bureau of the Census, Industry Division, data files for the "1988 Annual Survey of Manufactures,” and the "1987 Census of Manufactures.”
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Table 44. Relative Standard Errors for Table 13 of Detalled Statistics Section

(Percent)
Blast
SiC Industry Groups Furnance/ Petroleum Pulping Wood
Code* and Industry Total Coke Oven | Waste Gas Coke Liquor | Chips, Bark Other*
Gases
Total United States

20 Food and Kindred Products . ................... 48 0 ¢ 0 0 Q ¢
21 TobaccoProducts .............ccovienvennnnn. * 0 0 0 0 0 ‘
22 Textile Ml Products . ........................ 19 ¢ 0 0 0 21 ¢
23 Apparel and Other Textile Products .............. Q 0 0 0 0 0 Q
24 Lumber and Wood Products ................... 14 o] 0 0 0 14 ¢
25 Furniture and Fixtures . .. ............cooueuunn. 20 0 ] 0 0 21 ¢
26 Paper and Allied Producis ..................... 4 0 0 13 4 4 26
2621 PaperMills ........ ... 4 0 (] 20 4 4 16
2631 Paperboard Mills . . ...........ccciiiiiinnnn 6 0 0 18 6 6 *
27 Printing and Publishing ....................... . i} 0 0 0 0 .
28 Chemicals and Allied Products . ... .............. 9 29 1 23 0 Q 19
2819 Industrial Inorganic Chemicals,nec ............. 13 29 15 0 0 0 21
2821 Plastics Materials and Resins ................. 29 [ 15 0 0 Q w
2869 Industrial Organic Chemicals,nec .............. 12 0 13 0 0 w w
2873 Nitrogenous Fertilizers . ..................... 15 0 15 0 0 0 ¢
29 Petroleum and Coal Products .................. 4 0 4 7 0 0 38
2911 Petroleum Refining . ............c..c..iiun. 4 0 4 7 0 0 25
30 Rubber and Misc. Plastics Products .............. 26 0 24 0 0 49 ¢
31 Leather and Leather Products .................. Q 0 0 0 0 Q Q
32 Stone, Clay and Glass Products ................ 12 1] 0 11 0 Q 3
3241 Cement, Hydraulic ......................... 14 0 0 12 0 M 33
33 Primary Metal Industries ...................... 5 5 34 24 0 29 9
3312 Blast Furnaces and Steel Mills . . . . ............. 6 5 0 ¢ 0 0 8
3334 Primary Aluminum ... .......... ... ... ..... ¢ 0 0 0 0 ‘ ¢
34 Fabricated Metal Products ..................... Q 0 0 0 0 Q Q
35 Industrial Machinery and Equipment .. ............ * 0 0 0 0 0 *
36 Electronic and Other Electric Equipment . .. ........ * 0 0 0 0 * ¢
37 Transportation Equipment .. ................... 12 0 0 0 0 Q 12
38 Instruments and Related Products . .............. 35 0 0 [ 0 Q 38
39 Misc. Manufacturing Industries . . ................ . 0 0 0 0 ¢ Q
Total ... ... e 3 5 4 8 4 8 13

® See Appendices A and D for descriptions of the Standard Industrial Classification system. See Appendix A.

9 "Other" includes waste oils/tars and waste materials.
* Estimates less than 0.5 rounded to zero.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher leve! totals.

Notes: «Totals may not equal sum of components because of independent rounding. The estimates presented in this table are for the total consumption of energy
for the production of heat and power, regardless of where the energy was produced. Specifically, the estimates inciude the quantities of energy that were originally
produced offsite and purchased by or transferred to the establishment, plus those that were produced onsite from other energy or input materials not classified as

energy, or were extracted from captive (onsite) mines or wells.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, 1988 Manufacturing Energy

Consumption Survey.”
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Table 45.

Relative Standard Errors for Table 14 of Detalled Statistics Section

(Percent)

SiC Industry Groups Total Onsite Sales and/or Net Demand for

Code® and Industry Purchases Transfers In Generation Transfers Offsite Electricity

Total United States
20 Food and Kindred Products .. ............. 4 27 3 8 X
21 Tobacco Products .. .........c.covuvennnn. 8 0 w w X
22 Textile Mill Products .. .................. 4 42 6 16 X
23 Apparel and Other Textile Products ......... 10 0 Q Q X
24 Lumber and Wood Products . ............. 8 Q 13 22 X
25 Furniture and Fixtures ................... 8 [} 5 42 X
26 Paper and Allied Products ................ 3 15 1 2 X
2621 PaperMills . ......................... 3 15 1 2 X
2631 Paperboard Mills . . . . .................. 5 0 1 3 X
27 Printing and Publishing .................. 7 0 Q Q X
28 Chemicals and Allied Products . . ........... 3 23 1 2 X
2819  Industrial Inorganic Chemicals, nec . ....... w w 1 w X
2821 Plastics Materials and Resins ............ w w 7 13 X
2869  Industrial Organic Chemicals,nec ......... 7 22 1 3 X
2873  Nitrogenous Fertilizers ................. 7 0 w w X
29 Petroleum and Coal Products ............. 4 Q 2 2 X
2911 Petroleum Refining . ................... w w 2 2 X
30 Rubber and Misc. Plastics Products . ........ 5 Q 21 Q X
31 Leather and Leather Products ............. 22 0 6 Q X
32 Stone, Clay and Glass Products ........... w w 3 18 X
3241 Cement, Hydraulic .................... 5 0 w w X
33 Primary Metal Industries ................. 3 1 3 5 X
3312  Blast Furnaces and SteelMills . . ... ....... 4 1 1 ] X
3334  Primary Aluminum .. .................. w w * w X
34 Fabricated Metal Products . ............... 5 24 w W X
35 Industrial Machinery and Equipment . ........ 5 Q 10 26 X
36 Electronic and Other Electric Equipment . . . . .. 5 30 15 27 X
37 Transportation Equipment .. .............. w w 4 1 X
38 Instruments and Related Products .......... 7 Q w Q X
39 Misc. Manufacturing Industries . ............ 8 0 Q [ X
Total ... e 2 12 1 2 X
Northeast Census Reglon

20 Food and Kindred Products ............... w w 2 29 X
21 TobaccoProducts . ..........cooovnvnnn, NA NA NA NA X
22 Textile Mill Products .................... 12 0 w w X
23 Apparel and Other Textile Products ......... 30 0 Q 0 X
24 Lumber and Wood Products .............. 25 Q w Q X
25 Furniture and Fixtures . .................. 17 0 w Q X
26 Paper and Allied Products . ............... w w 1 2 X
2621 PaperMills . .............ccccvvvuvnn. w w 1 1 X
2631 PaperboardMills . . . ......... ... ....... 11 0 12 1 X
27 Printing and Publishing . ................. 14 0 w w X
28 Chemicals and Allied Products . . . .......... w w 14 20 X
2819  Industrial Inorganic Chemicals, nec . ... .... w w w 0 X
2821 Plastics Materials and Resins ............ 10 0 w w X
2869 Industrial Organic Chemicals, nec . ........ 22 36 w w X
2873 Nitrogenous Fertilizers . ................ 28 0 0 [} X
29 Petroleum and Coal Products . ............ w [} w w X
2911 Petroleum Refining . . .................. 11 0 w w X
30 Rubber and Misc. Plastics Products . ........ 11 0 w Q X
31 Leather and Leather Products ............. w [o] w Q X
32 Stone, Clay and Glass Products ........... w w 11 Q X
3241 Cement, Hydraulic .................... 10 0 0 0 X
33 Primary Metal Industries ................. w w w w X
3312  Blast Furnaces and Steel Mills . . . .. ... . ... w w 1 w X
3334 Primary Aluminum .. .................. w 0 0 w X
34 Fabricated Metal Products . ........... . 9 0 9 Q X
35 Industrial Machinery and Equipment . .. ...... 12 Q w w X
36 Electronic and Other Electric Equipment . . .. .. 9 Q w w X
37 Transportation Equipment ................ 16 0 w w X
38 Instruments and Related Products .......... 14 Q w Q X
39 Misc. Manufacturing Industries .. ........... w 0 Q 0 X
Total ... e e 3 14 3 4 X

See footnotes at end of table.
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Table 45. Relative Standard Errors for Table 14 of Detailed Statistics Section (Continued)

(Percent)

SiC Industry Groups Total Onsite Sales and/or Net Demand for

Code® and Industry Purchases Transfers In Generation Transfers Offsite Electricity

Midwest Census Region
20 Food and Kindred Products . .............. 5 20 2 5 X
21 Tobacco Products .. .................... NA NA NA NA X
22 Textile Mill Products .. .................. NA NA NA NA X
23 Apparel and Other Textile Products . ... ... .. 19 0 Q Q X
24 Lumber and Wood Products .............. 19 0 W 0 X
25 Furniture and Fixtures ... ................ 16 0 16 48 X
26 Paper and Allied Products . ............... w w 1 9 X
2621 PaperMills . .. ....................... w w 1 w X
2631 Paperboard Mills . . ... .............. ... 10 0 5 5 X
27 Printing and Publishing .................. 10 0 Q Q X
28 Chemicals and Allied Products . ... ......... 7 26 3 17 X
2819 Industrial Inorganic Chemicals, nec ... .. ... w W A\ 0 X
2821 Plastics Materials and Resins . ........... 10 o] w w X
2869 Industrial Organic Chemicals, nec ......... 17 40 2 1 X
2873  Nitrogenous Fertilizers .. ............... 15 4] W 4] X
29 Petroleum and Coal Products . ............ 7 0 w w X
2911 Petroleum Refining . . .................. 8 0 w w X
30 Rubber and Misc. Plastics Products . ........ 7 Q 44 0 X
31 Leather and Leather Products . ............ Q 0 1 [ X
32 Stone, Clay and Glass Products ........... 5 0 w w X
3241 Cement, Hydraulic .. .................. 9 0 w w X
33 Primary Metal Industries ................. 5 16 1 8 X
3312 Blast Furnaces and Steel Mills . . ... ... .. .. W w 1 10 X
3334 Primary Aluminum . ... ... ... .. ... .. w W * W X
34 Fabricated Metal Products . ............... 6 28 w w X
35 Industrial Machinery and Equipment ... ...... 7 47 2 28 X
36 Electronic and Other Electric Equipment . . . . .. 7 37 w Q X
37 Transportation Equipment .. .............. w w w 14 X
38 Instruments and Related Products .......... NA NA NA NA X
39 Misc. Manufacturing Industries . . .. ......... 14 0 * 0 X
Total ...... ... .. . .. 2 16 1 5 X
South Census Region

20 Food and Kindred Products . . ............. w w 4 5 X
21 Tobacco Products . . .................... 8 0 w w X
22 Textile Mill Products .. .................. 4 42 w w X
23 Apparel and Other Textile Products ... ...... 11 0 0 0 X
24 Lumber and Wood Products . ............. 1 Q 39 Q X
25 Furniture and Fixtures ... ................ 1 0 w * X
26 Paper and Allied Products . ............... 4 Q 1 1 X
2621 PaperMils . ......................... w w 1 1 X
2631 Paperboard Mills . . ... .......... ... .... 6 0 1 1 X
27 Printing and Publishing ... ............... 13 0 Q 0 X
28 Chemicals and Allied Products . . . .......... w w 1 2 X
2819 Industrial Inorganic Chemicals, nec ........ 14 * 1 1 X
2821 Plastics Materials and Resins .. .......... w w 9 15 X
2869 Industrial Organic Chemicals, nec ......... 8 27 1 3 X
2873 Nitrogenous Fertilizers ... .............. 10 0 w w X
29 Petroleum and Coal Products . ............ 5 Q 1 2 X
2911 Petroleum Refining ... ................. 6 0 1 2 X
30 Rubber and Misc. Plastics Products . ........ 7 Q w w X
31 Leather and Leather Products . . ........... W 0 w 0 X
32 Stone, Clay and Glass Products . .......... 5 45 23 Q X
3241 Cement, Hydraulic ... ................. e} 0 0 0 X
33 Primary Metal Industries .. ............... w w 1 3 X
3312 Blast Furnaces and Steel Mills . . . ....... .. w w w 3 X
3334 Primary Aluminum .. .. ... .. ... ..., w w 0 w X
34 Fabricated Metal Products .. .............. 10 0 22 * X
35 Industrial Machinery and Equipment .. ... .. .. 9 0 30 0 X
36 Electronic and Other Electric Equipment . . . . .. 8 0 w w X
37 Transportation Equipment .. .............. 8 0 w w X
38 Instruments and Related Products .......... NA NA NA NA X
39 Misc. Manufacturing Industries . .. .......... w [ * 0 X
Total ....... .. 2 12 1 2 X

See footnotes at end of table.
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Table 45. Relative Standard Errors for Table 14 of Detailed Statistics Section (Continued)

(Percent)

SiC Industry Groups Total Onsite Sales and/or Net Demand for

Code* and Industry Purchases Transfers In Generation Transfers Offsite Electricity

West Census Region

20 Food and Kindred Products . .............. 7 Q 7 12 X
21 Tobacco Products . ..................... 0 o] 0 0 X
22 Textile Mill Products . . .................. 49 0 0 0 X
23 Apparel and Other Textile Products . ........ 37 0 . 0 X
24 Lumber and Wood Products .. ............ 12 Q 14 24 X
25 Furniture and Fixtures . .................. NA NA NA NA X
26 Paper and Allied Products . ............... 6 42 2 4 X
2621 PaperMills . ... ... ... ... ... ..... w 0 3 w X
2631 Paperboard Mills . . .. .................. 10 0 3 6 X
27 Printing and Publishing . ................. 18 0 w Q X
28 Chemicals and Allied Products .. ........... w w 5 10 X
2819  Industrial Inorganic Chemicals, nec . ... .... w w w w X
2821 Plastics Materials and Resins .. .......... 9 0 0 0 X
2869 Industrial Organic Chemicals, nec ......... 25 0 w w X
2873  Nitrogenous Fertilizers .. ............... 13 0 w w X
29 Petroleum and Coal Products .. ........... W W 9 3 X
2911 Petroleum Refining .. .................. w w 10 10 X
30 Rubber and Misc. Plastics Products . ........ 20 0 w 0 X
31 Leather and Leather Products .. ........... w 0 [ 0 X
32 Stone, Clay and Glass Products . .......... 7 Q w w X
3241 Cement, Hydratlic . ... ... ... .. ... 8 0 w w X
33 Primary Metal Industries . ................ 7 Q w W X
3312 Blast Furnaces and Steef Mills . . .. ..... ... W W W w X
3334 Primary Aluminum . ... ... ... ... ... .. .. 8 0 0 0 X
34 Fabricated Metal Products . . .............. 13 47 w w X
35 Industrial Machinery and Equipment . . .. ... .. 17 [¢] w w X
36 Electronic and Other Electric Equipment . . . . .. 12 0 w w X
37 Transportation Equipment .. .............. 9 0 17 o] X
38 Instruments and Related Products . ......... 14 39 w 0 X
39 Misc. Manufacturing Industries . .. .......... 21 0 0 0 X
Total ... ... ... .. 3 36 3 6 X

2 See Appendices A and D for descriptions of the Standard Industrial Classification system.

* Estimate less than 0.5 rounded to zero.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

NA=Not available. Data are included in higher level totals.

X=Relative Standard Errors for Net Demand could not be calculated due to sampling methodology.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, "1988 Manufacturing Energy
Consumption Survey."
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Table 46. Relative Standard Errors for Table 15 of Detailed Statistics

(Percent)
Economic Sales/Transfers
Characteristics® Purchases Transfers In Onsite Generation Ofisite Net Demand
Value of Shipments and Receipts
(million dollars)

Under20 ...........ittiinnrernnannsonns 3 33 8 20 X

2049 . .. ... i it 3 26 5 8 X

5080 ...t i 3 28 5 13 X

100-249 . 3 17 2 2 X

250-499 . ... ... .. e i i e 3 18 1 2 X

500 and Over ........ ... it e 3 10 1 2 X
Total ... i e 2 12 1 2 X
Employment Size

Under50 ............cititiiiiiiianeenennn 6 41 9 3 X

B0-90 .. ... e 5 20 6 4 X

100-249 .. ... .. i e 3 34 5 7 X

250-489 . . ... e 3 18 1 4 X

B00-999 . . ... .. 3 15 1 3 X

1,000andOver ... ... .. e 2 14 1 2 X
Total ... . i e 2 12 1 2 X

* Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census.
X=Relative Standard Error could not be calculated due to sampling methodology.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, "1988 Manufacturing Energy
Consumption Survey,” and Bureau of the Census, Industry Division, data files for the 1988 Annual Survey of Manufactures® and the "1887 Census of Manufactures.”
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Table 47. Relative Standard Errors for Table 16 of Detailed Statistics Section

(Percent) -
sic Industry Groups Total Utility Nonutility
Code* and Industry Purchased Supplier Supplier
20 Foodand Kindred Products . . ..........ccviiitiiiintneennrnnnacenssnvanas 4 4 28
21 TobacCo ProdUCTS . . . ..ottt it i e e et et 8 8 0
22 Textile Mill Products . ..........ititinit ittt rneeneeranensaneennnn 4 4 [}
23 Apparel and Other Textile Products . ............ ...t iiiiirnnrannnn 10 10 0
24 Lumberand Wood Products . ....... ...ttt ineeeaaaennn 8 8 42
25 Furniture and FIXtUres . .. ... ...ttt rin e e iain i ennscennaas 8 w w
26 Paper and Allied Products . ....... ...t iiiit i i i i 3 3 17
2621 PaperMills . . . . ..o it e e i ettt e, 3 w w
2631 Paperboard Mills . . . ... ... . i e et 5 5 33
27 Printing and PUDShiINg .. ... ... . ittt i et it it 7 7 Q
28 Chemicals and Allied Products . . ... ... .ottt inin ittt i nenansnsanass 3 4 15
2819 Industrial Inorganic Chemicals, nec .. .............. ... iiiiiiiiinnnnen. w w 27
2821 Plastics Materials and RBSinS .. ... ... ... . ettt i w 5 w
2869 Industrial Organic Chemicals, nec . ... ........ ...t riuennnnranans 7 7 40
2873 Nitrogenous FertiliZers . .............ui i eeninannnrnnreneensennnens 7 w w
29 Petroleumand Coal Products . ...... ... it ittt 4 W w
2911 Petroleum Refining . . .. ...ttt e et s W 4 w
30 Rubber and Misc. Plastics Products .. ... ... itit it inneennn 5 5 0
31 Leather and Leather Products . ...........coiiiiivnteraeernionenursnennnss 22 22 Q
32 Stone, Clay and Glass Produets ... .......c..iuvuentnininenonanrenennennns w w W
3241 Cement, Hydraulic . .. ....... ...ttt iiniaieaiiniinnssnnnas 5 w w
33 Primary Metal Industries . ......... .. i i e e 3 3 R
3312 Blast Furnaces and Steel Mills . . . . . ...... ... . i i i 4 w w
3334 Primary Aluminum . . ... .. e e i i e, w w o
34 Fabricated Metal Products . .. .. .....oiutitiei it ii it iieneaanneraanes 5 5 Q
35 Industrial Machinery and Equipment . . ... ... ... .ttt et e 5 5 0
36 Electronic and Other Electric Equipment . ... ... ... ittt iiieenannnns 5 5 0
37 Transportation EqUIPMeNt ... ... . . it i i it w w 22
38 Instruments and Related Products ... .........ciuiiuiiitinnrrerneenaenarans 7 7 0
39 Misc. Manufacturing Industries . .. ......c.v vt iienei i rnnrarnnnenens 8 8 0
- 2 2 12

* See Appendices A and D for descriptions of the Standard Classification system.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Q=Withhe!d because Relative Standard Error is greater than 50 percent. Data are inciuded in higher level totals.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, "1988 Manufacturing Energy
Consumption Survey.”
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Table 48. Relative Standard Errors for Table 17 of Detalled Statistics Section

(Percent)
Selected Characteristics Total Purchased Utility Supplier Nonutility Supplier
Census Region
L Lo T T T PP 3 3 48
LT T 2 2 24
£ T3 TN 2 2 35
1 DAY 3 3 13
L 2 2 12
Value of Shipments and Receipts* (million dollars)
UNder 20 . ...ttt it e et e e 3 3 40
{0 P 3 3 16
0 3 k] 1
B00-249 ... ittt ettt 3 3 33
s L P 3 w w
B00 AN OVBr . ...ttt i i i e i ettt 3 w w
B (- 2 2 12
Employment Size"
UNnder B0 . ... i et e et e e 6 6 41
L < OO 5 w w
100-248 . L. et e e 3 3 28
250-499 ....... ... ... e h ettt ettt e e et ey 3 3 20
LT 0 3 3 18
1,000 and OVBr .. ... . it it et ettt et e 2 W w
. £ AR 2 2 12

* Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, 1988 Manufacturing Energy
Consumption Survey,” and Bureau of the Census, Industry Division, data files for the "1988 Annual Survey of Manufactures” and the "1887 Census of Manufactures.”
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Table 49.

Relative Standard Errors for Table 18 of Detalled Statistics Section

( Pe rcent)
Steam

SIC Industry Groups Total Utility Nonutility

Code* and Industry Purchased Supplier Supplier
20 Food and Kindred Products . .. ... ottt ittt it ittt eseeetnnnnenencannsaaensy 16 18 24
21 Tobacco Products . . ... i it i e i e e et e e w w 0
22 Toxtile Mill Products . . ... . ittt it e ettt in st tinrennnsnnneennnsns 20 33 19
23 Apparet and Other Textile Products ... ...ttt iiiiiniiiinrenerntnennncannss 46 Q Q
24 Lumber and Wood ProdUeEs ... ... ... . iiiintii ittt i eennareanrananaaaennnn 29 Q 32
25 Furniture and FiXtUreS . . ... ...ttt it ittt tetnrraaeraeenanat et e Q Q 0
26 Paper and Allied ProdUCts ... .. ... ittt it i e e, ) 10 17
2621 Paper Mills . . . ... i i i et et et 11 10 24
2631 Paperboard Mills . . . . . ... . . i i it et e 17 19 41
27 Printing and Publishing . ... ... ...ttt ittt et i ittt 34 38 Q
28 Chemicals and Allied Produets . . . .. ... ittt it it acetnannsaaatassansnsens 1 17 13
2819 Industrial Inorganic Chemicals, NeC . ... ... .. .. ... ittt 19 21 22
2821 Plastics Materials and ROSINS .. ... ... .. .ottt it iianssrarnnannnss 10 13 15
2869 Industrial Organic Chemicals, NBC . .. ... ... ... .. .. oottt iinnrnratenannss 17 25 23
2873 Nitrogenous FertiliZers .. ......... ...t ten i iiieeenttaeensiasnnnnens 30 w w
29 Potroleum and Coal Products . ...... ...ttt ittt ittt it 12 15 18
2911 Petroleum Refining . . .. ... e e i e et e 12 15 18
30 Rubber and Misc. Plastics Products .. ... ...ttt ittt iasnananse 23 34 30
31 Leather and Leather Products . ......... ..ttt ittt tnnsinsnraannns Q 0 Q
32 Stone, Clay and GlIass ProduCIS ... ... ...ttt ittt irniarrneteannnerasenossannesnns 42 45 45
3241 Coment, Hydraulic . . ... ... ... ittt ieeneenrneestaansnessnsaeansaneas [} 0 0
33 Primary Metal Industries ... ......... ittt ittt iaiarnasanraiaraeanas 14 28 16
3312 Blast Furnaces and SIeel Mills . . . . . .. ..t ittt i i et e W w w
3334 PHMETY AIUMINUIN. . . .\ ot et e e et e e e e et e et et e e et e et e et 0 0 0
34 Fabricated Metal ProduCES . . ... ..., ..ottt iin i inttnensnnseareaarnnnsns 38 33 Q
35 Industrial Machinery and EQUIPMENT . . . . ... ..o it e e it 35 39 Q
36 Electric and Other Electic EQUIDMENt .. ... .. ... ittt iire ittt cntntecncnnnennns 37 kY 0
37 Transportation EQUIPMIBNE . . . . ...t ittt ittt it iat st nenseernnaceusonsanens 18 18 24
38 Instruments and Related Products . ... ....cciiriiiinnn ittt ineensrenianenonnnans Q Q 0
39 Misc. Manufacturing INdUSIFIeS . .. .. ... i ittt ittt tanerennnaaasosnnssrenannnnns 42 Q Q
B~ 6 8 8

* See Appendices A and D for descriptions of the Standard Industrial Classification system.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.
Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, "1988 Manufacturing Energy Consumption

Survey.”
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Table 50. Relative Standard Errors for Table 19 of Detalled Statistics Section

(Percent)
Steam
Total Utility Nonutility Supplier
Selected Characteristics Purchased Supplier
Census Region
L3 T T U 13 17 22
MIGWeSE . . L e et et e 8 10 12
FT T P 9 14 1
L 12 19 15
B (P 6 8 8
Value of Shipments and Raceipts®
(million dollars)
UNGer 20 ... ittt et e e e, 21 30 30
1 3 12 15 19
L0 1 1 13 18
100-240 . ..ottt ittty e ittt ettt et et 7 9 10
B0 < = N 14 15 16
500 AN OVer . .. e et ettt e, 10 13 12
- P 6 8 8
Employment Size*
Under50 ................ e et et e ettt 44 Q 48
L0 = N 19 23 26
100-240 . .. ettt ettt r e a e et e 13 18 17
280400 . L.t et et i i e 12 12 15
L0 0 1 10 11 17
1,000 @Nd OVEr . ... i it e ettt 10 15 11
L0 7 O O Pt 6 8 8

* Value of Shipments and Recsipts and Employment Size were supplied by the Bureau of the Census.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, 1888 Manufacturing Energy
Consumption Survey,” and Bureau of the Census, Industry Division, data files for the 1988 Annual Survey of Manufactures” and the “1887 Census of Manufactures.”

Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988 113



Table 51. Relative Standard Errors for Table 20 of Detalled Statistics Section

(Percent)

SIC Industry Groups Utility Nonutility Purchaser

Code" and Industry Total Sold Purchaser
20 Foodand Kindred Products .. ......... ittt iiineerenenannnroes 8 1} 4
21 TobacCo Products . ... ... i ittt i i e e et et w w w
22 Textile Mill Products .. ... ...ttt iiiinnnnsnesannnsnens 16 w w
23 Apparel and Other Textile Products .. ...........ccciiiiinenennernnnanansn Q Q 0
24 Lumber and Wood Products ... ......c.vivrinennennrneneeraneeenananan 22 22 Q
25 Furniture and FixXIUres . .. ...ttt iniiineneennenncencannanns 42 Q 48
26 Paper and Allied Products . .. ........ . ottt i i e e i 2 2 2
2621 Papar Mills . . . . . .. e et e e 2 2 1
2631 Paperboard Mills . . . . . . ... . .. . e e e, 3 3 1
27 Printingand Publishing . ......... ... cciuiuitinniin i ininnrnrnaanns Q Q 0
28 Chemicals and Allied Products . . . ...ttt it inirneananns 2 2 8
2819 Industrial Inorganic Chemicals, nec . ... ...... ... e nunnrnseans w 6 w
2821 Plastics Materials and Resins . . .......... ittt 13 14 11
2869 Industrial Organic Chemicals, nec .. .......... ... ... i iininennnns 3 2 1
2873 Nitrogenous Fertilizers . ..............c.ouiteiiiitirenennneaaocosornss w w 0
29 Petroleumand Coal Products .. ...........ccciieertinneenenneencannonss 2 2 2
2911 Petroleum Refining . . ... ..... ... iiniiiiiniiirnneaiiaianireannaes 2 2 2
30 Rubber and Misc. Plastics Products .. .............iiniiniiieniennnnannns Q Q Q
31 Leather and Leather Products ..............ciniuiirvniiiaeniitnnnennnns Q Q 0
32 Stone, Clay and Glass Products . ...........ccoiiniiiiiinninnnneennnns 18 5 43
3241 Cement, Hydraulic . .......... ... . ittt iiitionananenns w w 0
a3 Primary Metal Industries ..............oriiriiiin it iniieaaaes 5 2 8
3312 Blast Furnaces and Steel Mills . . . . . ... . i i i 6 2 9
3334 Primary AIUMINUM . .. .. . ittt ettt teaansenensansenarnss w w w
34 Fabricated Metal Products ... ... ...ttt w Q 30
35 Industrial Machinery and EQUIPMeNt . . .. .. .ottt i ii et 26 Q 26
36 Electronic and Electric Equipment .. ..........ciittiriiiriennnernrnanens 27 41 35
37 Transportation EQUIPMeNE ... ... ... .ttt ittt it it iaenteneaas 11 20 13
38 Instruments and Related Products ... .........veitiniuinernreenrnnnaaenns Q Q 0
39 Misc. Manufacturing Industries . . .......... it iiiiiir ittt 0 0 0
B (- P 2 2 4

* See Appendices A and D for descriptions of the Standard Industrial Classification system.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, *1988 Manufacturing Energy
Consumption Survey.”
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Table 52. Relative Standard Errors for Table 21 of Detailed Statistics Section

(Percent)

Selected Characteristics

Total Sold

Utility
Purchaser

Nonutility
Purchaser

Census Region
13T 47T O

Value of Shipments and Receipts® (million dollars)
Under 20 ... ... e et i

TOAl ... i it e

Employment Size®
UNGer B0 ... ot i i e i e i et e e

11

NN

508

MO N WD

DN WXENL®

e
MO - O

o

-
NN ®

v s NEE

s S0

®EE

-
A~ a0 N®

* Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census.
W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.
Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.
Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form ElA-848, "1888 Manutacturing Energy
Consumption Survey,” and Bureau of the Census, Industry Division, data files for the 1988 Annual Survey of Manufactures” and the “1887 Census of Manufactures.”
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Table 53. Relative Standard Errors for Table 22 of Detalled Statistics Section

(Percent)
SiC Industry Groups

Code* and Industry Total Cogeneration Renewables Other
20 Foodand Kindred Products . ..........c.cciviiiiivennnnrennnanarnns 3 3 w w
21 TobacCo Products . .. ..ouiii it i i i i e i w w 0 0
22 Toxtile Mill Products . .......ccoiiniininii i iiiiieniiaennnans 6 5 26 13
23 Apparel and Other Textile Products ............ ..o Q 0 0 Q
24 Lumber and Wood Products . ...........c.covirineneunnennnnnenions 13 13 Q 6
25 Fumniture and FiXtUres . ... ...covin it nreenenrnaarnenaaenenns 5 3 0 Q
26 Paperand Allied Products . ........... ...ttt nvnnn 1 1 1 2
2621 PaperMills . . ... oo e e e s 1 1 1 1
2631 Paperboard Mills . . .. . ..ot e s e 1 1 w w
27 Printing and Publishing .......... ..ottt Q w 0 w
28 Chemicalsand Allied Products . .. ...t iinnienens 1 1 0 1
2819 Industrial Inorganic Chemicals,nec .............. ... iiiininnann 1 w 0 w
2821 Plastics Materials and Resins .. ...........c. it iiiiiiiiinnnnnnn 7 7 0 1
2869 Industrial Organic Chemicals, nec ...............ccoivviieieennnnas 1 w 0 w
2873 Nitrogenous Fertilizers . ..............ciiiiinnnnennnnenevans w 3 0 w
28 Petroleum and Coal Products . ..........ccitvinrnirinrrciie e 2 2 0 1
2911 Petroleum Refining . .. ...« i i e i s 2 2 0 1
30 Rubber and Misc. Plastics Products . ................cciiiiinnin.n. 21 24 Q 36
31 Leather and Leather Products .. ...........ccoviunininnennnonvnnns 6 w w 13
32 Stone, Clay and Glass Products ...............ciiiiiiiiinennnn. 3 3 0 9
3241 Cement, Hydraulic . ........... ... oo uiiiieiiiniiiinnennnn w w 0 0
a3 Primary Metal Industries . ..............ii it iaiaiieiiaaas 3 1 w w
3312 Blast Furnaces and Steel Mills . . . . ... ... ...t 1 2 0 1
3334 Primary Aluminum .. ........ ... i iiiiaiaenrennnnns ¢ 0 0 ¢
34 Fabricated Metal Products .. ... ..ottt enreenrnenrneansennns w w 0 as
35 Industrial Machinery and Equipment . ... ........... .. i il 10 2 w w
36 Electronic and Other Electric Equipment . .. ....... ... ..oiiiiioenn, 15 w 0 w
37 Transportation Equipment . ........ ... ittt ittt 4 2 w w
38 Instruments and Related Products . ............ ..o iiiinnns w w 2 w
39 Misc. Manufacturing Industries .. ........ ... .ot Q 0 Q Q
1 1 1 2 3

* See Appendices A and D for descriptions of the Standard Industriat Classification system.

* Estimate less than 0.5 rounded to zero.

Wa=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EI(A-846, 1888 Manufacturing Energy Consumption
Survey."
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Table 54. Relative Standard Errors for Table 23 of Detailed Statistics Section

(Percent)

Selected Characteristics

Total

Cogeneration

Renewables

Other

Census Region
NOMheast . . .. o i i i i e e i e
MIAWEST . . . i et e et e e

Value of Shipments and Receipts®
(million dollars)

UNder 20 . ... e e e e e e

0
500 @Nd OVer .. ... e e e e e
Total ... e e e e e e

Employment Size"
Under B0 . . .. e e e
T8 =

B00-899 ... ... e e e e e e

101N Y

- ) e = W

- - = N ®

PN I 3K =)

- -, = N

PO I

- ka2 NN

NEwaaus® NEZEL o

DNaawa88

wEEnv o

wEwosrm =

* Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census.
W=Withheld to avoid disclosing data for individua! establishments. Data are included in higher level totals.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, "1988 Manufacturing Energy
Consumption Survey,” and Bureau of the Census, Industry Division, data files for the "1988 Annual Survey of Manutactures” and the 1887 Census of Manufactures.”
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Table 55. Relative Standard Errors for Table 24 of Detalled Statistics Section

(Percent)

SiC Industry Groups Designated As

Code"* and Industry Total Generated | Interconnected | A Qualifying

Onsite With A Utility Facility

20 Food and Kindred ProduCts . ... ..o iuirinetieneennenreonreeeneennnernneneanas 3 3 2
21 TobacCo ProdUCEs . . ..ottt ittt it it i e e i e e e w w w
22 Toxtile Mill Products . ............ ittt ittt iiatse it caneoanoasannsens 6 6 w
23 Apparel and Other Textile Products . .......... ...ttt ittt iaianeanananns Q * 0
24 Lumber and Wood Products .. ...... ..ottt tne ittt iniaaatncannanensnias 13 13 22
25 Furniture and FIXIUF@S . . ... ittt i ittt it s ieeeen st aeatanaaannonranas 5 4 w
26 Paper and Allied ProdUcts .. ...... ..ottt ittt ittt r e 1 1 1
2621 PAPOIFMIIS . . . . e it it an et e e 1 1 1
2631 Paperboard Mills . . . . . ... . i i e ittt e e 1 1 1
27 Printing and PUblishing . ........ ..ottt ittt ittt tetittaranananees Q w w
28 Chemicals and Allied Products . ... ... ot vttt ittt ittt in et eanenraneaanaas 1 1 1
2819 industrial Inorganic Chemicals, NBC .. ....... ... ...t iiiiiiinniriiinniiiiininnanns 1 1 w
2821 Plastics Materials and ReSINS . ... ... ...ttt ittt reninecnnrninssenens 7 10 18
2869 Industrial Organic Chemicals, nec . .. ... ... ...ttt ittt enas 1 1 1
2873 Nitrogenous Fertilizers . ..............iuin i enenenanniioeinonroneennnns w w w
29 Petroleum and Coal Products . ... ..ot i e et e 2 3 3
2911 Potroloum Refining . . .. .. ..ottt e e i e s 2 3 3
30 Rubber and Misc. Plastics Products .. ..........ciiiiitiiiiiiiierenonnrnnnerenenas 21 23 8
3 Leather and Leather Products . ........ ittt tneenntnanennnorononsnnsens 6 w w
32 Stone, Clay and Glass Products .. ... ......oiiieien i i iieeniininiranensenn 3 2 w
3241 Cement, HydraUlic . ...... ... .. ... ittt ittt et eta e nraas w 2 w
33 Primary Metal Industries . ..............c.itiiiiiiiiieronn sttt 3 4 1
3312 Blast Furnaces and Steel Millls . . . . . . ... ... i i e i i it i 1 2 1
3334 Primary AIUMINUM . . . . ... i i i it i i e * 0 0
34 Fabricated Metal Products . .. ..o .ttt it e it i et et i e it w W W
35 Industrial Machinery and EQUipmeNt . . . .. .. . ittt i e it 10 5 w
36 Electronic and Electric EQUIDMONE .. ... ... i uiiinenenenrnrssrenenrnnsssssnsrasnnns 15 w w
37 Transportation EQUIPMeNt ... ... ... ittt ittt iitia it 4 1 1
38 Instruments and Related Products . .. ..... ... .ottt ittt rsennenenanan w w w
39 Misc. Manufacturing Industries . ... ..ottt it e e it e Q Q 0
B -1 G 1 1 1

* See Appendices A and D for descriptions of the Standard indusirial Classification system.

* Estimate less than 0.5 rounded to zero.

WaWithheld to avoid disclosing data for individual establishments. Data are included in higher level totals.
Q=Withheld because Relative Standard Error is greater than 50 percent. Data are inciuded in higher level totals.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, 1988 Manufacturing Energy

Consumption Survey.”
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Table 56. Relative Standard Errors for Table 25 of Detailled Statistics Section

(Percent)

Selected Characteristics

Total
Generated Onsite

Interconnected
With A Utility

Designated As A
Qualifying Facility

Census Region
1o T T -
MW . . e e et e e e

Value of Shipments and Receipts®
{million dollars)

L T L= 1 S

< T 1

UNder B0 . ... i e et e ettt e

L. L

- - - W

- - - DOy

- e A NOD O

R N M) - b

- A NN

-
O O 2]

- - NN oO N

“ a0 EE

* Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, "1988 Manufacturing Energy
Consumption Survey,” and Bureau of the Census, Industry Division, data files for the "1988 Annual Survey of Manufactures” and the 1887 Census of Manufactures.”
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Table 57. Relative Standard Errors for Table 26 of Detailed Statistics Section

(Percent)

Sic Industry Groups Residual Distillate | Natural Coke and

Code"® and Industry Total Electricity | Fuel Gil Fuel Oil Gas LPG Coal Breeze | Other
Total United States

20 Food and Kindred Products ............... 4 4 w W 3 w 11 w 27
21 Tobacco Products .. ......... ......... 11 8 10 18 12 12 14 0 19
22 Textile Mill Products .................... 4 4 6 18 5 12 9 ¢ 17
23 Apparel and Other Textile Products ......... 1 10 33 22 16 37 43 0 Q
24 Lumber and Wood Products . ............. 10 8 w 22 12 15 w 0 21
25 Furniture and Fixtures ................... 8 8 23 32 8 19 25 0 34
26 Paper and Allied Products ................ 2 3 4 9 3 8 4 0 5
2621 PaperMills . ......................... 3 3 5 5 3 7 4 [ 4
2631 PaperboardMills . ..................... 5 5 7 17 6 8 7 0 7
27 Printing and Publishing . ................. 7 7 28 20 8 23 0 0 19
28 Chemicals and Allied Products . . ........... 5 3 9 10 5 1 -] 16 1
2819  Industrial Inorganic Chemicals, nec . . ...... 6 w 11 w w 16 w w 14
2821  Plastics Materials and Resins . ........... 7 w w 20 w 1 10 0 20
2869 Industrial Organic Chemicals, nec . ........ 11 7 16 9 11 14 15 Q 16
2873  Nitrogenous Fertilizers ................. 9 7 0 11 9 w 0 0 w
29 Petroleum and Coal Products ............. 6 4 36 23 5 41 10 [+] 34
2911 Petroleum Refining . ................... 5 w (1] ¢ 5 ¢ w 0 w
30 Rubber and Misc. Plastics Products ......... 4 5 w 15 5 w 14 0 27
31 Leather and Leather Products ............. 14 22 31 30 12 25 49 0 *
32 Stone, Clay and Glass Products . .......... 3 w w 24 4 10 6 33 1
3241 Cement, Hydraulic .................... 5 5 Q 6 ] ¢ 6 18 15
a3 Primary Metal Industries ................. 4 3 7 8 4 14 6 7 7
3312  Blast Furnaces and SteelMills . . . ......... 5 4 8 5 4 14 6 8 8
3334  Primary Aluminum . ................... 6 w w 8 w 8 14 w 8
34 Fabricated Metal Products . .. ............. 5 5 19 14 7 12 12 22 35
35 Industrial Machinery and Equipment . .. ...... 6 5 16 18 9 15 15 Q 14
36 Electric and Electronic Equipment .......... 5 5 13 16 1 31 16 24 22
37 Transportation Equipment .. .............. 5 w 12 w 5 12 8 w 10
38 Instruments and Related Products .......... 9 7 14 w ] Q w 0 21
39 Misc. Manufacturing Industries . ............ 8 8 17 18 1 37 38 0 42
Total ... 2 2 3 [} 2 1 3 8 5

Northeast Census Region

20 Food and Kindred Products ............... 7 w w 19 8 w w 0 36
21 Tobacco Products . ...........c..vunnnnn NA NA NA NA NA NA NA NA NA
22 Textile Mill Products .................... 10 12 12 w 15 30 w 0 ‘
23 Apparel and Other Textile Products ......... 28 30 39 29 43 Q 0 0 Q
24 Lumber and Wood Products . ............. a3 25 Q Q w w 0 0 Q
25 Furniture and Fixtures ................... 17 17 38 37 22 Q 0 ] Q
26 Paper and Allied Products ................ 4 w 5 w w 9 w 0 w
2621  PaperMills . .. ......... .o 4 w 8 w 8 9 w 0 8
2631 PaperboardMills . . ................. ... 1" 11 19 w 15 27 w 0 ¢
27 Printing and Publishing .................. 14 14 w 24 20 Q 0 0 w
28 Chemicals and Allied Products . .. .......... 7 w w w ] w 14 0 w
2819  Industrial Inorganic Chemicals, nec . ....... 12 w 15 w 12 * * 0 ¢
2821  Plastics Materials and Resins . ........... w 10 11 a3 13 w w 0 ‘
2869 Industrial Organic Chemicals,nec ......... w 22 w 13 w w 0 0 ¢
2873  Nitrogenous Fertilizers . ................ * w 0 0 . 0 0 0 .
29 Petroleum and Coal Products ............. 12 w Q 44 w Q w 0 Q
2911 Petroleum Refining . ................... 12 1 0 0 16 0 12 0 0
30 Rubber and Misc. Plastics Products ......... 9 11 w 22 13 w w 0 50
31 Leather and Leather Products ............. W w 38 32 w * Q [ *
32 Stone, Clay and Glass Products ........... 7 w 26 18 9 16 10 17 w
3241 Cement, Hydraulic .................... 1 10 Q 12 ¢ ¢ 1 w 18
33 Primary Metal Industries ................. 9 w 14 w 6 25 13 w 21
3312  Blast Furnaces and Steel Mills . . . . ........ 10 w w w 7 w 13 w w
3334 PrimaryAluminum . ................... w w w w w * w 0 w
34 Fabricated Metal Products . ............... 15 9 20 19 24 21 w W *
35 Industrial Machinery and Equipment . ... ..... 10 12 17 24 13 w w 0 ¢
36 Electric and Electronic Equipment .......... 9 9 16 21 1 27 w w *
37 Transportation Equipment ................ 14 16 18 w 16 40 w 0 .
38 Instruments and Related Products .......... 18 14 15 w 14 29 w 0 ¢
39 Misc. Manufacturing Industries . ............ w w 19 21 w 24 w 0 Q
Total ... ...t 4 3 4 9 4 w 9 w w

See footnotes at end of table.
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Table 57. Relative Standard Errors for Table 26 of Detailed Statistics Section (Continued)
(Percent)

SiC Industry Groups Residual Distilate | Natural Coke and

Code® and Industry Total Electricity | Fuel Oil Fuel Ol Gas LPG Coal Breeze | Other
Midwest Census Region
20 Food and Kindred Products . .............. 7 5 10 w 5 Q 15 w 25
21 Tobacco Products . ..........cccvuveanann NA NA NA NA NA NA NA NA NA
22 Textile Mill Products . ................... NA NA NA NA NA NA NA NA NA
23 Apparel and Other Textile Products ......... 20 19 Q 40 23 Q Q 0 Q
24 Lumber and Wood Products . ............. 18 19 Q w 21 w Q 0 35
25 Furniture and Fixtures . .................. 13 16 w 30 13 33 - w o ¢
26 Paper and Allied Products .. .............. 4 w w w 5 14 8 0 14
2621 PaperMills .. ........ . ... . .., 4 w w w 5 5 6 0 9
2631  PaperboardMills . . . ................... 10 10 34 18 10 12 10 0 27
27 Printing and Publishing .................. 10 10 Q Q 12 24 0 0 34
28 Chemicals and Allied Products . .. .......... 7 7 w w 8 w 9 w 18
2819  Industrial Inorganic Chemicals, nec . ....... w w w 11 w * 18 0 w
2821  Plastics Materials and Resins .. .......... w 10 16 w 10 w w 0 w
2869  Industrial Organic Chemicals, nec .. ....... 16 17 w w 23 w 17 0 w
2873  Nitrogenous Fertilizers . ................ w 15 0 16 w * 0 0 Q
29 Petroleum and Coal Products ............. 8 7 Q 39 8 Q w 0 Q
2911 Petroleum Refining . . ... ............... w 8 0 0 w 0 w 0 0
30 Rubber and Misc. Plastics Products ... ...... 7 7 w w 9 w W 0 39
31 Leather and Leather Products . ............ 28 Q Q Q 18 43 Q 0 *
32 Stone, Clay and Glass Products . .......... 6 5 a7 w [} 16 12 w w
3241 Cement, Hydraulic .................... 9 9 v W 12 v 9 * w
33 Primary Metal Industries .. ............... 6 5 10 8 5 23 8 8 13
3312  Blast Furnaces and Steel Mills . . . .. ....... 7 W 10 W 6 W 9 10 12
3334  Primary Aluminum ... ... ... .. o w w 0 14 w ¢ w 0 w
34 Fabricated Metal Products .. .............. 6 6 w 18 6 20 13 w 20
35 Industrial Machinery and Equipment ... ...... 7 7 Q 20 8 24 16 Q 15
36 Eiectric and Electronic Equipment . ......... 7 7 29 20 7 27 22 0 ¢
37 Transportation Equipment ... ............. 6 w 14 W 8 W 9 w 10
38 Instruments and Related Products .......... NA NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries . ... ......... 13 14 Q w 15 ¢ w 0 *
Total . ...... . ... e 3 2 11 10 2 w 5 8 w
South Census Region

20 Food and Kindred Products ............... 5 w 15 w 6 w 12 w 43
21 Tobacco Products .. .................... 1 8 10 18 12 12 14 0 19
22 Textile Mill Products . ................... 4 4 7 w 5 1 w ‘ 17
23 Apparel and Other Textile Products ......... 12 1 Q 40 15 33 48 0 Q
24 Lumber and Wood Products .............. 1 11 w w 21 17 Q 0 20
25 Furniture and Fixtures .. ................. 1 11 w 48 14 25 W Q 41
26 Paper and Allied Products . ............... 4 4 [ 15 w 18 5 0 w
2621  PaperMills . ...... ... .. ... ... ... ..., 4 w w 8 5 8 -] [1] 7
2631  PaperboardMills . . . ................... 6 6 8 8 8 9 9 0 ]
27 Printing and Publishing .................. 12 13 w w 16 w 0 0 w
28 Chemicals and Allied Products .. ........... ] W w 12 6 w 8 w 12
2819  Industrial Inorganic Chemicals, nec . . ... ... 8 14 w w w 20 w w 18
2821  Plastics Materials and Resins . ........... 9 w w 23 w 12 w 0 w
2869  Industrial Organic Chemicals, nec ......... 12 8 17 14 12 14 24 Q 16
2873  Nitrogenous Fertilizers . ................ 10 10 0 13 10 w 0 0 w
29 Petroleum and Coal Products . ............ 9 5 w w w Q w 0 45
2911  Petroleum Refining .. .................. 6 6 0 ‘ 7 * w 0 w
30 Rubber and Misc. Plastics Products . ........ [} 7 1 22 8 13 25 o] Q
31 Leather and Leather Products ............. w w Q w w Q 0 [¢] Q
32 Stone, Clay and Glass Products ........... [ 5 w w -] 16 10 Q 17
3241  Cement, Hydraulic .................... 9 9 w w 16 ¢ 11 w w
33 Primary Metai Industries ................. 6 w w 15 7 14 w w w
3312  Blast Furnaces and Steef Mills . . .. ........ 9 w w 9 8 12 W W W
3334  Primary Aluminum .. ... .. ........... [*] w 0 w 9 ¢ w w w
34 Fabricated Metal Products . ............... 8 10 w 33 10 22 w w 28
35 Industrial Machinery and Equipment . ........ 9 9 31 Q 10 23 Q w 32
36 Electric and Electronic Equipment .. ........ 9 8 36 19 8 Q w w 29
37 Transportation Equipment . ............... 6 8 w 19 8 14 w ¢ 24
38 Instruments and Related Products .......... NA NA NA NA NA NA NA NA NA
38 Misc. Manufacturing Industries . ............ w W w w W Q 0 0 Q
Total ....... ... ... ..., 3 2 5 13 4 w w 12 w

See footnotes at end of table.
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Table 57. Relative Standard Errors for Table 26 of Detailed Statistics Section (Continued)

(Percent)

SiC Industry Groups Residual | Distilate | Natural Coke and

Code* and Industry Total Electricity | Fuel Oil Fuel Oil Gas LPG Coal Breeze | Other
West Census Region

20 Food and Kindred Products ............... 8 7 w 21 6 w w w 24
21 Tobacco Products ...................... 0 0 0 0 0 0 0 0 0
22 Textile Mill Products . ................... 25 49 0 23 21 Q 1] 0 *
23 Apparel and Other Textile Products ......... a3 37 0 0 38 Q 0 0 Q
24 Lumber and Wood Products .............. 18 12 Q 18 19 w 0 0 32
25 Furniture and Fixtures ................... NA NA NA NA NA NA NA NA NA
28 Paper and Allied Products ................ 5 6 w 12 8 13 w 0 w
2621 PaperMills . ................... .. ..., 6 w w 10 7 7 w 0 9
2631 Paperboard Mills . . . ................... 9 10 12 w 11 10 w 0 11
27 Printing and Publishing .................. 17 18 0 Q 21 w 0 0 Q
28 Chemicals and Allied Products . .. .......... 9 w w 27 12 22 w w w
2819  Industrial Inorganic Chemicals, nec . ....... w w w 13 16 ¢ w w w
2821  Plastics Materials and Resins . ........... 7 9 w w 7 ¢ 0 0 ¢
2869  Industrial Organic Chemicals, nec . ........ w 25 0 w w * 0 0 w
2873  Nitrogenous Fertilizers ................. w 13 0 * w * [¢] 0 *
29 Petroleum and Coal Products ............. 8 w Q w 8 Q 0 0 31
2911 Petroleum Refining . ................... w w 0 0 w 0 o] 0 w
30 Rubber and Misc. Plastics Products ......... 14 20 w Q 18 48 0 0 Q
31 Leather and Leather Products ............. w w 0 Q w Q 0 0 Q
32 Stone, Clay and Glass Products ........... 6 7 w 19 8 22 9 w w
3241 Cement, Hydraulic .................... 8 8 w 13 11 ¢ 9 w 34
a3 Primary Metal Industries . ................ 7 7 w w 9 17 w 25 w
3312  Blast Furnaces and Steel Mills . . . ......... 15 w w 13 13 * w w w
3334  Primary Aluminum . ... ......... ... .... 8 8 0 9 8 11 13 0 1
34 Fabricated Metal Products . ............... 12 13 [} 34 11 24 0 0 Q
35 Industrial Machinery and Equipment . ........ 29 17 [} w 42 w 0 0 43
36 Electronic and Other Electric Equipment . . . . .. 1" 12 0 41 14 ¢ 0 0 ¢
37 Transportation Equipment ................ 9 9 w w 8 w w 0 ¢
38 Instruments and Related Products .......... 13 14 ¢ 44 w * 0 0 ¢
39 Misc. Manufacturing Industries . .. .......... 21 21 0 Q 27 * 0 0 Q
Total ....... .0 3 3 9 9 4 12 w w w

* See Appendices A and D for descriptions of the Standard Industrial Classification system.

* Estimate less than 0.5 rounded to zero.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher leve! totals.

NA=Not available. Data are included in higher level totals.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, *1988 Manufacturing Energy
Consumption Survey.”
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Table 58.

Relative Standard Errors for Table 27 of Detalled Statistics Section

(Percent)
Economic Residual Distillate Natural Coke &
Characteristics® Total Electricity Fuel Oil Fuet Oil Gas LPG Coal Breeze Other
Value of Shipments and Receipts
(million dollars)

Under20 .................... 3 3 15 12 4 15 13 23 11

2049 ... ... 3 3 1 8 K] 10 6 17 18

8099 . ... ... 4 3 6 11 3 9 8 8 14

100-249 . .. .. ... ... 3 3 5 8 5 13 5 12 7

250-499 ... .. .. o e 3 3 5 7 4 14 -] 15 8

500andOver ................. 5 3 5 7 5 17 8 8 16
Total ............ ... ... ... 2 2 3 6 2 11 3 6 5
Employment Size

Under50 .................... 5 6 18 17 7 26 29 39 16

80-99 . ... e 7 5 21 10 5 30 18 48 19

100-:249 .. ... ... 3 3 7 7 5 12 4 16 14

250-499 ... ... ..., 3 3 5 9 4 13 7 14 8

§500-999 . ........... ... ..., 3 3 4 11 3 15 8 12 9

1,000andOver ............... 4 2 4 5 5 19 5 7 9
Total ......... ... ..ciiiin.. 2 2 3 ] 2 1 3 6 5

® Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, "1888 Manufacturing Energy
Consumption Survey,” and the Bureau of the Census, Industry Division, data files for the "1888 Annual Survey of Manufactures” and the “1887 Census of
Manufactures.”
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Table 59.

Relative Standard Errors for Table 28 of Detalled Statistics Section

(Percent)

SiC Industry Groups Residual Distillate | Natural Coke and

Code® and Industry Total Electricity Fuel Oil Fue! Oil Gas LPG Coal Breeze | Other
Total United States
20 Food and Kindred Products . .............. 3 4 w w 3 w 10 w 15
21 Tobacco Products . ..................... 9 8 9 18 13 15 14 0 15
22 Textile Mill Products .. .................. 4 4 [} 18 5 10 8 * 13
23 Apparel and Other Textile Products ......... 10 10 35 23 16 44 42 0 Q
24 Lumber and Wood Products .............. 8 9 w 20 13 14 w 0 17
25 Furniture and Fixtures ................... 8 8 23 20 9 17 27 [+ 49
26 Paper and Allied Products . ............... 2 3 4 8 3 7 4 0 5
2621 PaperMills . ................... ..., 3 3 5 5 3 8 4 0 5
2631 PaperboardMills . . .................... 4 4 6 14 5 7 7 0 8
27 Printing and Publishing .................. 7 7 29 20 9 24 0 0 19
28 Chemicals and Allied Products . .. .......... 5 3 9 ] 5 10 6 18 12
2819  Industrial Inorganic Chemicals, nec . ....... 6 w 1 w w 14 w w 15
2821  Plastics Materials and Resins . ........... 7 w w 18 w 10 10 0 16
2869  Industrial Organic Chemicals,nec ......... 10 [ 16 9 10 13 16 Q 20
2873  Nitrogenous Fertilizers . ................ 8 7 [ 10 9 w 0 0 w
28 Petroleum and Coal Products ............. 4 4 39 24 5 40 13 0 39
2911  Petroleum Refining .................... 4 w 0 ¢ 5 * w 0 w
30 Rubber and Misc. Plastics Products ......... 5 5 w 14 6 w 15 0 28
31 Leather and Leather Products ............. 18 22 31 26 12 21 50 0 *
32 Stone, Clay and Glass Products ........... 4 w w 29 4 10 6 28 10
3241 Cement, Hydraulic .................... 5 5 Q 6 7 ¢ 5 15 9
33 Primary Metal Industries ................. 3 3 7 8 3 11 8 7 8
3312  Blast Furnaces and Steel Mills . . . .. ... .... 4 4 8 5 4 1 -] 8 []
3334  Prmary Aluminum . ................... 6 w w 8 W 7 1 w 7
34 Fabricated Metal Products . ............... 5 5 19 14 9 11 12 22 20
35 Industrial Machinery and Equipment .. ....... 5 5 17 22 9 13 13 Q 15
36 Electronic and Other Electric Equipment ... ... [ 5 13 16 5 34 15 23 23
37 Transportation Equipment . ............... 5 w 13 w 6 13 7 w 9
38 Instruments and Related Products .......... 8 8 14 w 9 45 w 0 16
39 Misc. Manufacturing Industries . ............ 8 9 18 20 11 37 37 0 40
Total .......cciii it i 2 2 3 7 2 9 3 6 7
Northeast Census Region

20 Food and Kindred Products ............... 8 w w 20 9 w w 0 34
21 Tobacco Products . ..................... NA NA NA NA NA NA NA NA NA
22 Textile Mill Products .. .......... ... 10 12 12 w 16 25 w 0 36
23 Apparel and Other Textlle Products ......... 27 28 41 29 42 Q 0 1] Q
24 Lumber and Wood Products .............. 28 26 Q Q w w 0 0 Q
25 Furniture and Fixtures ................... 17 18 40 37 22 Q 0 0 44
26 Paper and Allied Products . ............... 4 w 5 w w 8 w 0 w
2621 PaperMills ............... ... .. ... ... 4 w 6 w 8 8 w 0 9
2631 PaperboardMills . .. ................... 10 1 18 w 15 24 w 0 ‘
27 Printing and Publishing .................. 14 14 W 26 21 Q 0 0 w
28 Chemicals and Allied Products . . . .......... 8 w w w 10 w 14 0 w
2819  Industrial inorganic Chemicals, nec . ....... 13 w 15 w 13 * * 0 ¢
2821  Plastics Materials and Resins ............ w 12 10 30 16 w w 0 21
2869 Industrial Organic Chemicals, nec ......... w 12 w 13 w w 0 0 31
2873 Nitrogenous Fertllizers .. ............... 27 w 0 0 27 0 0 0 ¢
29 Petroleum and Coal Products ............. 12 W Q 43 w Q w 0 Q
2911 Petroleum Refining .................... 11 12 0 0 16 0 12 0 0
30 Rubber and Misc. Plastics Products . ........ 11 12 w 22 14 W w 0 29
31 Leather and Leather Products ............. w w 37 29 w * Q 0 *
32 Stone, Clay and Glass Products ........... 7 w 24 18 9 13 10 18 w
3241 Cement, Hydraulic .................... 11 10 Q 11 28 * 11 W 25
33 Primary Metal Industries ................. 6 w 14 w [] 21 12 w 30
3312  Blast Furnaces and Steel Mills . . . . ... .. ... 8 w w w 7 w 12 w w
3334 Primary Aluminum . ................... w W W w w . W 0 w
34 Fabricated Metal Products ................ 13 9 22 19 32 23 w w 36
35 Industrial Machinery and Equipment . . ... .... 10 11 18 18 14 w w 0 30
36 Electronic and Other Electric Equipment .. .. .. 9 10 16 21 11 23 w w 30
37 Transportation Equipment ................ 16 18 21 w 1 42 w 0 16
38 Instruments and Related Products .......... 13 15 15 w 15 30 w 0 32
39 Misc. Manufacturing Industries . .. .......... w w 19 22 w 28 w 0 Q
Total ..ot 3 3 4 8 5 w 9 w w

See footnotes at end of table.

124

Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988



Table 59. Relative Standard Errors for Table 28 of Detalled Statistics Sectlon (Continued)
(Percent)

SIC Industry Groups Residual Distillate | Natural Coke and

Code* and Industry Total Electricity Fuel Oil Fuel Oil Gas LPG Coal Breeze | Other
Midwest Census Region
20 Food and Kindred Products . .............. 5 5 1 w 8 Q 14 w 25
21 TobaccoProducts .. ............coceu.nn NA NA NA NA NA NA NA NA NA
22 Textile Mill Products .................... NA NA NA NA NA NA NA NA NA
23 Apparel and Other Textile Products ......... 18 18 Q 39 22 Q Q 0 Q
24 Lumber and Wood Products .............. 19 21 Q W 22 W Q 0 33
25 Furniture and Fixtures . .................. 12 13 w 35 13 27 w 0 39
26 Paper and Allied Products . ............... 4 w w w 5 i3 5 0 17
2621  PaperMills . ........... ... .0 4 w w w 5 5 1 0 10
2631 PaperboardMills . . . .. ................. 9 9 33 * 10 ¢ 11 0 33
27 Printing and Publishing .................. 11 12 ¢ Q 13 30 0 0 34
28 Chemicals and Aliied Products . . ........... 6 7 w w 7 w 9 w 14
2819  Industrial Inorganic Chemicals, nec . ... .... w w w * w * 18 0 W
2821  Plastics Materials and Resins . ........... w 10 16 w 10 w w 0 w
2869  Industrial Organic Chemicals, nec . . ....... 14 15 w w 20 w 17 0 w
2873  Nitrogenous Fertilizers ................. W 14 0 * W ‘ 0 0 *
29 Petroleum and Coal Products ............. 8 7 Q 42 8 Q w 0 50
2911 Petroleum Refining . ................... w 7 0 0 w 0 w 0 0
30 Rubber and Misc. Plastics Products ......... 7 8 w w 10 w w 0 43
31 Leather and Leather Products ............. 43 Q Q Q 19 * Q 0 ¢
32 Stone, Clay and Glass Products ........... 5 5 38 w 7 20 13 w w
3241  Cement, Hydraulic .................... 8 9 * w 1 * ] ¢ w
33 Primary Metal Industries ................. 5 5 10 10 5 17 9 8 12
3312  Blast Furnaces and Steel Mills . . . . ........ 6 W 10 w 6 w 9 10 8
3334  Primary Aluminum .. ............... ... w w 0 ¢ w ‘ w 0 w
34 Fabricated Metal Products . ............... 6 7 w 19 7 18 13 W 18
35 Industrial Machinery and Equipment . ........ 7 7 Q 18 7 18 15 Q 15
36 Electronic and Other Electric Equipment . . . . .. 7 7 30 22 7 25 21 0 23
37 Transportation Equipment ................ 7 w 15 w 10 w 8 w 11
38 Instruments and Related Products .......... NA NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries ... .......... 13 14 Q w 14 ‘ w 0 39
Total ........ ... ... .. 2 2 13 11 2 w 5 8 w
South Census Region

20 Food and Kindred Products ............... 6 w 15 w -] W 11 w 25
21 Tobacco Products .. ... .. PN 9 8 9 18 13 15 14 0 15
22 Textile Mifl Products .................... 4 4 7 w 8 9 w ¢ 13
23 Apparel and Other Textile Products ......... 11 1 Q 42 14 30 48 0 46
24 Lumber and Wood Products .............. 12 13 w w 26 17 Q 0 28
25 Furniture and Fixtures . .................. 1 11 w 46 14 23 w 0 Q
26 Paper and Allied Products ... ............. 4 4 6 11 w 16 5 0 w
2621 PaperMills .. ..............ccoiinn. 4 w w 8 5 7 6 0 7
2631 PaperboardMills . . . ................... 6 6 8 8 7 9 8 0 9
27 Printing and Publishing .................. 13 13 w w 17 w 0 0 w
28 Chemicals and Allied Products . .. .......... 6 W w 10 6 W 7 w 13
2819  Industrial Inorganic Chemicals, nec . ....... 8 12 w w w 20 w w 19
2821  Plastics Materials and Resins ............ 8 w w 24 w 1 w 0 w
2869  Industrial Organic Chemicals, nec . ........ 11 7 17 13 11 13 24 Q 21
2873  Nitrogenous Fertilizers ................. 10 9 0 12 10 w 0 0 w
29 Petroleum and Coal Products . ............ 6 5 w w w Q w 0 Q
2911  Petroleum Refining . ................... 6 5 0 ¢ 7 * w 0 w
30 Rubber and Misc. Plastics Products ......... 7 7 12 22 8 12 25 0 50
31 Leather and Leather Products . ............ w w Q w w * 0 0 Q
32 Stone, Clay and Glass Products ........... 7 6 w w 6 14 9 45 14
3241  Cement, Hydraulic .................... 8 8 W W 12 * 10 w w
33 Primary Metal Industries ................. 6 w w 18 7 14 w w w
3312  Blast Furnaces and SteelMills . . ... ....... 8 w w ] 8 11 w w w
3334  Primary Aluminum . ................... 9 w 0 w 8 ‘ w w w
34 Fabricated Metal Products . ............... 8 9 w 37 9 22 w w 24
35 Industrial Machinery and Equipment . ........ 9 10 . Q 10 27 Q w 32
36 Electronic and Other Electric Equipment . . . . .. 8 8 35 18 8 Q w w 28
37 Transportation Equipment ................ 8 9 w 20 7 18 w * 21
38 Instruments and Related Products .......... NA NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries .. ........... w w w w w Q 0 0 Q
Total ... e e 3 2 5 16 3 w w 12 W

See footnotes at end of tabie.
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Table 59. Relative Standard Errors for Table 28 of Detalled Statistics Section (Continued)

(Percent)
SiIC Industry Groups Residual Distillate | Natural Coke and
Code" and Industry Total Electricity Fuel Ol Fuel Oil Gas LPG Coal Breeze | Other

West Census Region

20 Food and Kindred Products ...............
21 TobaccoProducts . .....................
22 Textile Mill Products ....................
23 Apparel and Other Textile Products .........
24 Lumber and Wood Products . .............
25 Furniture and Fixtures ...................
26 Paper and Allled Products ................
2621 PaperMills ............ ... ... il
2631 PaperboardMills . . ....................
27 Printing and Publishing ..................
28 Chemicals and Allied Products . . ...........
2819  Industrial Inorganic Chemicals, nec . .......
2821  Plastics Materials and Resins .. ..........
2869 Industrial Organic Chemicals, nec . ........
2873 Nitrogenous Fertilizers . ................
29 Petroleum and Coal Products .............
2911  PetroleumRefining . ...................
30 Rubber and Misc. Plastics Products .........
31 Leather and Leather Products .............
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So0R3 8800502005 % .5 .£500 02520 .08

32 Stone, Clay and Glass Products ........... 8 8
3241 Cement, Hydraulic .................... 8 "
a3 Primary Metal Industries ................. 7 9
3312 Blast Furnaces and Steel Mills . . . ......... 17 15
3334  Primary Aluminum .................... 8 9
34 Fabricated Metal Products ................ 12 14 11
35 {ndustrial Machinery and Equipment . ........ 19 15 43
38 Electronic and Other Electric Equipment .. .. .. 12 13 12
37 Transportation Equipment . ............... 9 ] 9
3as Instruments and Related Products .......... 15 15 * w
30 Misc. Manufacturing Industries . ............ 20 21 0 25
Total ... e 3 3 10 1 4

* See Appendices A and D for descriptions of the Standard Industrial Classification system.

* Estimate less than 0.5 rounded to zero.

W=Withheld to avoid disciosing data for individual establishments. Data are included in higher level totals.

Qe=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

NA=Not available. Data are included in higher level totals.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, *1988 Manufacturing Energy
Consumption Survey.”
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Table 60. Relative Standard Errors for Table 29 of Detalled Statistics Section

(Percent)
Economic Residual Distillate Natural Coke &
Characteristics® Total Electricity Fuel Oil Fuet Oll Gas LPG Coal Breeze Other

Value of Shipments and Receipts

(million dollars)
Under20 .................... 3 3 12 13 4 12 12 24 9
2049 ... ... 3 3 12 8 3 8 5 20 9
B0-99 ......... .. 3 3 6 13 3 10 8 9 18
100-249 ... ..ottt 3 3 5 8 4 13 5 12 8
250-489 . ........... .. ... ... 4 3 5 8 4 15 5 15 14
500andOver ................. 4 3 6 7 4 15 6 8 16
Total ................. ..., 2 2 3 7 2 8 3 8 7

Employment Size
Under50 ..............cc.... 5 5 20 19 8 20 29 42 12
B0-99 ... ... 4 5 22 1 4 20 17 42 24
100-249 . ............ ... 0., 3 3 7 8 4 14 4 19 11
250-499 .. .......... .0, 3 3 5 9 3 12 8 19 9
500-999 ............... 0. 3 2 4 14 3 17 [} 12 16
1,000andOver ............... 4 2 4 5 4 18 5 8 11
Total ........................ 2 2 3 7 2 9 3 6 7

* Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census.
Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, "1988 Manufacturing Energy
Consumption Survey,” and Bureau of the Census, industry Division, data files for the "1988 Annual Survey of Manufactures” and the "1887 Census of Manufactures
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Table 61.  Relative Standard Errors for Table 30, Parts 1 and 2 of Detailed Statistics Section

(Percent)
SIiIC Industry Groups Residual Distiilate
Code" and Industry Electricity Fuel Oil Fuel Oil Natural Gas LPG Coal

Total United States

20 Food and Kindred Products ............... 1 w w 1 w 2
21 TobaccoProducts ...................... 2 2 2 4 5 1
22 Textile Mill Products .................... 2 2 4 2 3 2
23 Apparel and Other Textile Products ......... 3 4 4 3 14 2
24 Lumber and Wood Products .............. 3 w 5 4 7 w
25 Furniture and Fixtures ................... 4 3 7 3 7 3
26 Paper and Allied Products ................ 1 1 4 1 3 1
2621 PaperMills ........... ... ... ... .... 1 1 2 1 2 1
2631 PaperboardMills . . . ................... 2 2 5 1 4 1
27 Printing and Publishing .................. 2 3 4 3 8 0
28 Chemicals and Allied Products . ............ 2 2 2 1 4 1
2819  Industrial Inorganic Chemicals, nec ........ w 2 w w 4 w
2821  Plastics Materialsand Resins ... ......... w w 4 w 6 2
2869  Industrial Organic Chemicals,nec ......... 2 2 3 2 5 1
2873  Nitrogenous Fertilizers . ................ 2 0 2 2 w 0
29 Petroleum and Coal Products ............. 1 1 7 1 5 6
2911 PetroleumRefining .................... w 0 0 1 0 w
30 Rubber and Misc. Plastics Products .. ....... 2 w 3 2 w 5
31 Leather and Leather Products ............. 3 3 6 5 8 8
32 Stone, Clay and Glass Products ........... w w 6 1 4 2
3241  Cement, Hydraulic .................... 1 4 3 4 4 2
a3 Primary Metal Industries ................. 2 2 2 1 5 1
3312  Blast Furnaces and Steel Mills . . .. ........ 1 2 1 1 5 1
3334  Primary Aluminum . ................... w w 1 w 3 7
34 Fabricated Metal Products . ............... 2 7 4 4 6 2
35 Industrial Machinery and Equipment .. ....... 2 2 9 3 9 3
36 Electronic and Other Electric Equipment . . . . .. 2 2 3 2 7 3
37 Transportation Equipment . ............... w 3 w 2 5 2
38 Instruments and Related Products .......... 3 2 w 3 16 w
39 Misc. Manufacturing Industries . ............ 3 2 8 [ 5 5
Total ... ... . 1 1 2 1 4 1
Northeast Census Region
20 Food and Kindred Products ...............
21 TobaccoProducts ......................
22 Textile Mifl Products ....................
23 Apparel and Other Textile Products .........
24 Lumber and Wood Products ..............
25 Furniture and Fixtures .. .................

26 Paper and Allied Products ................
2621 PaperMills . .......... ...,
2631 PaperboardMills . . ....................

27 Printing and Publishing ..................

28 Chemicals and Allied Products . . ...........
2819  Industrial Inorganic Chemicals, nec . .......
2821  Plastics Materials and Resins ............
2869  Industrial Organic Chemicals, nec . ........
2873  Nitrogenous Fertilizers . ................

29 Petroleum and Coal Products . ............
2911 Petroleum Refining . ...................

30 Rubber and Misc. Plastics Products .........

31 Leather and Leather Products .............

32 Stone, Clay and Glass Products ...........
3241  Cement, Hydraulic ....................

Primary Metal Industries .................
Blast Furnaces and Stegl Mills . . . .........
Primary Aluminum . ...................

Fabricated Metal Products ................

Industrial Machinery and Equipment ... ......

Electronic and Other Electric Equipment . . . . ..

Transportation Equipment . ...............

Instruments and Related Products ..........

Misc. Manufacturing Industries .. ...........

Total . ..... .ot e

%853&?888
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See footnotes at end of table.
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Table 61. Relative Standard Errors for Table 30, Parts 1 and 2 of Detailed
Statistics Section (Continued)
(Percent)
SIC Industry Groups Residual Distillate
Code® and Industry Electricity Fuel Oil Fuel Oil Natural Gas LPG Coal
Midwest Census Region
20 Food and Kindred Products . .............. 2 3 w 2 4 2
21 TobaccoProducts ...................... NA NA NA NA NA NA
22 Textile Mill Products . ................... NA NA NA NA NA NA
23 Apparel and Other Textile Products ......... 4 [ 5 (-] 13 0
24 Lumber and Wood Products .............. 6 0 W ] w [
25 Furniture and Fixtures . .................. 9 w 10 3 11 w
26 Paper and Allied Products .. .............. w w w 2 5 2
2621 PaperMills . ........ ... .. ... . w w w 1 2 2
2631 PaperboardMills . . .................... 2 2 -] 2 17 3
27 Printing and Publishing .................. 3 3 10 3 12 0
28 Chemicals and Allied Products . . ........... 3 w w 3 w 2
2819  Industrial Inorganic Chemicals, nec . ... .... w w 4 w 8 3
2821  Plastics Materials and Resins . ........... 2 1 w 2 w w
2869  Industrial Organic Chemicals, nec . ........ 3 w w 5 w 2
2873  Nitrogenous Fertilizers ................. 2 0 3 w 4 0
29 Petroleum and Coal Products . ............ 2 7 13 2 8 w
2911 Petroleum Refining . ................... 1 0 0 W 0 w
30 Rubber and Misc. Plastics Products . ........ 2 w w 3 w w
31 Leather and Leather Products . ............ 3 1 13 8 7 3
32 Stone, Clay and Glass Products ........... 2 5 w 2 9 3
3241 Cement, Hydraulic .................... 2 0 w 3 4 2
33 Primary Metal Industries . ................ 2 1 3 1 9 2
3312  Blast Furnaces and Steel Mills . . . .. ....... w 1 w 1 w 1
3334  Primary Aluminum .. .................. w 0 1 w 2 w
34 Fabricated Metal Products . ............... 2 w 5 2 10 2
35 Industrial Machinery and Equipment ......... 3 2 5 3 12 3
36 Electronic and Other Electric Equipment . ... .. 2 7 6 2 21 4
37 Transportation Equipment . ............... w 2 w 3 w 3
38 Instruments and Related Products .......... NA NA NA NA NA NA
38 Misc. Manufacturing Industries ... .......... 5 0 w 7 11 w
Total ... ..o e 1 3 4 1 w 2
South Census Region
20 Food and Kindred Products ............... w 4 w 2 w 2
21 Tobacco Products .. .......ccovvuvnnnans 2 2 2 4 5 1
22 Textile Mill Products . ................... 3 2 w 2 3 w
23 Apparel and Other Textile Products ......... 2 1 7 5 11 3
24 Lumber and Wood Products .............. 4 w w 7 -] 0
25 Furniture and Fixtures ................... 2 w 8 4 9 w
26 Paper and Allied Products ................ 2 2 7 w 7 1
2621 PaperMils . ......... e e w w 2 1 2 1
2631  PaperboardMills . . .................... 2 3 3 2 2 2
27 Printing and Publishing .................. 4 w w 7 W 0
28 Chemicals and Allied Products . . ........... w w 3 1 w 2
2819  Industrial Inorganic Chemicals, nec . .. ..... 4 w w w 3 w
2821  Plastics Materials and Resins .. .......... w w 2 w 2 w
2869  Industrial Organic Chemicals,nec ......... 1 2 4 2 5 2
2873  Nitrogenous Fertilizers . ................ 2 0 2 2 w 0
29 Petroleum and Coal Products ............. 1 W w w 8 w
2911 Petroleum Refining . . .................. w 0 0 1 0 w
30 Rubber and Misc. Plastics Products ......... 2 5 5 3 5 2
31 Leather and Leather Products ............. w 0 w w 12 0
32 Stone, Clay and Glass Products ........... 2 w w 2 4 2
3241 Cement, Hydraulic . ................... 2 w w 5 9 3
33 Primary Metal Industries ................. w W 3 2 5 w
3312  Blast Furnaces and Steel Mills . . .. ... ... .. w w 2 2 5 w
3334  Primary Aluminum . ................... w 0 w 2 2 w
34 Fabricated Metal Products ................ 6 w 7 4 10 w
35 Industrial Machinery and Equipment . .. ...... 3 -] 11 3 11 4
36 Electronic and Other Electric Equipment ... ... 2 3 5 2 5 w
37 Transportation Equipment ... ............. 2 w 4 2 10 w
38 Instruments and Related Products .......... NA NA NA NA NA NA
a9 Misc. Manufacturing Industries . . ........... w w w w 7 0
Total ..ot e e 1 2 4 1 w w

See footnotes at end of table.
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Table 61. Relative Standard Errors for Table 30, Parts 1 and 2 of Detalled
Statistics Section (Continued)

(Percent)
SiC Industry Groups Residual Distillate
Code* and Industry Electricity Fuel Qil Fusel Oil Natural Gas LPG

West Census Region

20 Food and Kindred Products ...............
21 TobaccoProducts ......................
22 Textile Mill Products ....................
23 Apparel and Other Textile Products .........
24 Lumber and Wood Products . .............
25 Furnitureand Fixtures . ..................
26 Paper and Allied Products ................
2621 PaperMills . .............. ... . .00,
2631 PaperboardMills . . ....................
27 Printing and Publishing ..................
28 Chemicals and Allied Products .. ...........
2819  Industrial Inorganic Chemicals, nec . .......
2821  Plastics Materials and Resins . ...........
2869  Industrial Organic Chemicals, nec .. .......
2873  Nitrogenous Fertilizers .................
29 Petroleum and Coal Products .............
2911 PetroleumRefining ....................
30 Rubber and Misc. Plastics Products .........
31 Leather and Leather Products .............
32 Stone, Clay and Glass Products . ..........
3241 Cement, Hydradlic ....................
33 Primary Metal Industries .................
3312  Blast Furnaces and Steel Mills . . . .........
Primary Aluminum . ...................
Fabricated Metal Products ................
Industrial Machinery and Equipment . . .......
Electronic and Other Electric Equipment . . . ...
Transportation Equipment . ...............
Instruments and Related Products ..........
Misc. Manufacturing Industries . ............
Total ... .o i e e

883832&,

N
m«:ammmomiwwwimiimzwiimwiwgmfé;oa
uooiooooiiiioiomooiiionii%ioooi
momi&i&muiamoaoioiinuniaagaouom

mqiuaaamoammimiaiimmeNAmgaonmon
- ~n - eh s ;
nwoElfowsawnvoonmnoenoeEnn NP EocoE

Sooioooniinaoooooooiioiii%coooi

* See Appendices A and D for description of the Standard Industrial Classification system.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

NA=Not available. Data are included in higher level totals.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, "1988 Manufacturing Energy
Consumption Survey.”
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Table 62.
(Percent)

Relative Standard Errors for Table 31 of Detalled Statistics Section

Dollars per Physical Unit

Economic Characteristics®

Electricity

Residual
Fuel Oit

Distillate
Fuel Ol

Natural Gas

LPG

Coal

Value of Shipments and Receipts
{(million dollars)

Under20 ..........cciiiiiiiininnnnaennnn

250-499 . ... ... ... e i
500andOver .......... i
All Manufacturing ..........................

Employment Size
Under50 ...t it

B00-999 . ... ... e
1,000andOver .......... ... ... ..
AllManufacturing ..........................

Value of Shipments and Receipts
(miilion dollars)

Under20 ......... ...ttt

Employment Size
Under 50 ... ...t ity

§00-999 . ........... e
1,000andOver ........... i
All Manufacturing ..........................
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* Value of Shipments and Receipts and Employment Size data were supplied by the Bureau of the Census. See Appendix A.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, 1988 Manufacturing Energy

Consumption Survey,” and Bureau of the Census, Industry Division, data files for the 1988 Annual Survey of Manufactures” and the " 1887 Census of Manufactures.”
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Appendix A
Survey Design, Implementation, and Estimates

Introduction

The 1988 Manufacturing Energy Consumption Survey (MECS) has been designed by the Energy Information
Administration (EIA) to provide information related to energy consumption in the manufacturing division.
It is the second such survey to be completed. The first survey covered the year 1985. The MECS is an
ongoing survey that is conducted every three years.

There were a few methodological and statistical refinements in the 1988 MECS. Most importantly, the 1988
data represent the entire manufacturing division. This coverage is more complete than that of the 1985
MECS, which did not represent the smallest manufacturing establishments. Also, the 1988 MECS collected
both consumption-related and fuel-switching data on the same data collection form. These were two separate
collections on the 1985 MECS. Fuel switching refers to the capability of manufacturers to substitute
alternative fuels for those actually consumed in 1988. The consumption-related data are presented in this
publication while the fuel-switching estimates will be presented in a separate report. Finally, the 1988 MECS
sample was supplemented to account for new establishments (since the 1985 survey), and to enrich the sample
of establishments that generate electricity onsite.

The basic unit of data collection for this survey was the manufacturing establishment. A nationally
representative sample of these establishments supplied the information through mailed questionnaires. The
Industry Division of the Bureau of the Census selected the MECS sample according to EIA design
specifications; conducted the fieldwork; and handled data processing, again with EIA’s input.

This appendix presents a summary of the design and implementation procedures for the survey, and describes
the types of estimates included in this report. A methodological report published for the 1985 survey
presented details relating to the background of the survey, forms design, sample design, and estimation
procedures.” This appendix also presents a brief overview of these topics and describes the changes made
for the 1988 survey.

Description of the Manufacturing Division

The manufacturing division consists of all manufacturing establishments in the 50 States and the District of
Columbia. The working definition of a manufacturing establishment is the definition stated in the Office of
Management and Budget’s Standard Industrial Classification (SIC) Manual:*

[Manufacturing establishments are] ... engaged in the mechanical or chemical transformation of
materials or substances into new products. These establishments are usually described as plants,
factories, or mills and characteristically use power driven machines and materials handling equipment.
Establishments engaged in assembling component parts of manufactured products are also considered
manufacturing if the new product is neither a structure nor other fixed improvement. Also included
is the blending of materials such as lubricating oil, plastics, resins, or liquors.

The SIC Manual contains a hierarchial classification system that groups establishments according to their
primary economic activities. This system divides the manufacturing division into 20 major industrial groups
that are relatively homogeneous with respect to primary output. Each of these major industrial groups is

BEnergy Information Administration, Manufacturing Energy Consumption Survey: Methodological Report, DOE/EIA-0514
(Washington, DC, 1988).
%Qffice of Management and Budget, Standard Industrial Classification Manual, 1987 (Washington, DC, 1987), p. 67.
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assigned a two-digit code. The two-digit codes for the manufacturing division range from SIC 20, Food and
Kindred Products, through SIC 39, Miscellaneous Manufacturing Industries. Each major group is subdivided
into three-digit groups, which are further divided into four-digit industries. For example, SIC 20 includes SIC
201, Meat Products, which, in turn, is subdivided into SIC 2011, Meat Packing Plants; SIC 2012, Sausages and
Other Prepared Meat Products; SIC 2016, Poultry Dressing Plants; and SIC 2017, Poultry and Egg Processing.

The SIC category is the single most important classification variable in the MECS data system, both for
selecting the MECS sample and analyzing the MECS data. The categories of primary interest for the MECS
are the 20 major industrial groups (SIC 20 through 39) and the 10 most energy-consumptive four-digit
industries within these industry groups. A description of these 20 ma]or industrial groups and 10 industries
appears in Appendix D.

The 1988 MECS uses the SIC classification scheme presented in the 1987 edition of SIC manual. The 1985
MECS was based on the 1972 SIC Manual. For the most part, the revisions were minor and had a negligible
effect on the MECS estimates. However, there was one relatively significant revision in the way certain
petrochemical plants were classified for the 1988 MECS, as opposed to the 1985 MECS. If the primary
product of a petrochemical plant in 1985 was a liquified petroleum gas (LPG; e.g., ethane, propane), it was
classified in SIC 2911, Petroleum Refining, regardless of how the LPG was produced. For the 1988 MECS,
the establishment was classified in SIC 2911 only if the LPG was produced by a refinery process. If the LPG
was produced by a chemical process, the establishment was classified in organic chemicals (SIC 2865 or 2869).
Thus, when comparing the estimates for SIC’s 2911, 2865, and 2869 between 1985 and 1988, the reader is
cautioned to take the classification differences into account.

The Sampling Frame and
Its Relationship to the Manufacturing Division

The 1988 MECS has expanded coverage over the 1985 MECS. The 1988 MECS estimates are for the entire
manufacturing division. The 1985 estimates excluded the smallest establishments from coverage. Therefore,
caution must be exercised by readers who wish to compare 1985 with 1988 estimates. EIA estimates that the
smallest establishments represent 3 to 4 percent of overall 1988 energy consumption. The percentage varies
by industry group. In certain SIC’s with many small establishments, such as Apparel (SIC 23) and Leather
(SIC 31), the percentage difference is much larger. In SIC’s dominated by large establishments, such as
Chemicals (SIC 28) and Pulp and Paper (SIC 26), the coverage difference is negligible.

As mentioned in the Introduction to this appendix, the Census Bureau serves as the collecting and compiling
agent for the MECS. A major responsibility of the Industry Division of the Census Bureau is to conduct the
Census of Manufactures (CM) and the Annual Survey of Manufactures (ASM). The CM is conducted for
years ending in "2" or "7" (for example, 1982), and obtains economic data for the complete universe of
approximately 350,000 manufacturing establishments in the United States. For the purposes of data collection,
the CM universe is divided into two major subsets as follows.

1. Small Single-Establishment Companies Not Sent a Report Form. These companies are excused from
filing a CM report. Generally, those with less than 5 employees are excused while all with more than
20 are mailed report forms. Those with 5 through 20 employees are excused or sent a report form based
on the magnitude of their annual payroll and shipments data. Approximately 125,000 establishments are
excused due to this criterion.

2. Establishments Sent a Report Form. The remaining manufacturing establishments in the universe are -
sent a report form.

The ASM is conducted during non-CM years to provide estimates of economic characteristics for the universe
of manufacturing establishments. As with the CM, the ASM contains two components. The first component
is the mail portion, a probability sample of manufacturing establishments selected from the list of
establishments that are sent the CM report form (see above). Those establishments are weighted so that they

136 Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988



represent the mail portion of the CM universe. The second component of the ASM is the nonmail portion
of the CM. These small establishments are not sent an ASM questionnaire, but their contribution to economic
statistics is estimated based on selected information obtained annually from other Federal agencies.

The approach to building a sampling frame for the 1988 MECS was to update the 1985 MECS frame for
changes in the population since that time. This was accomplished by the following means:

m The 1987 Census of Manufactures (CM) mail file list was separated into two groups according to whether
an establishment was in operation before 1984."

® The establishments in operation before 1984 were represented by 1985 MECS sample establishments that
were still in operation in 1987. This was done by retaining 1985 MECS sample establishments that were
matched to the 1987 CM list. This group of establishments, called the hold-over sample, retained the
sampling weights based on their probabilities of selection for the 1985 MECS. (See "The Estimation
Process” in this appendix.)

® A supplemental sample was drawn directly from those establishments on the 1987 CM list that came into
existence after 1984, Together with the hold-over sample, this supplement updated the sample to
represent the 1987 CM mail file.

8 The MECS sample results were then further modified to represent the entire manufacturing population
(including the nonmail file of the CM) by an adjustment to the sampling weights. This adjustment is
explained later in this appendix in the section titled, "The Estimation Process.”

Sample Design

In order to maximize EIA’s ability to estimate changes in consumption from 1985 to 1988, the 1988 MECS
sample consisted of two major components. The first, comprising approximately 10,600 establishments, is a
"hold-over" component that included establishments in the 1985 MECS sample that were still in operation
when the MECS was mailed on June 15, 1989. For the 1985 survey, the overall desired size of the MECS
sample was set at 12,000 establishments based upon available resources and preliminary estimates of expected
and desired sampling error. The desired sample size was allocated among 30 industry-based strata consisting
of the 10 most energy-consumptive four-digit SIC industries and the remaining portions of the 20 two-digit
SIC industry groups. Due to random variability in the sample selection process, the actual sample contained
12,065 establishments.

For the 10 most energy-consumptive industries, all the establishments in the 1984 ASM sample were included
in the 1985 MECS sample with certainty. The remaining establishments were sampled from the 20 two-digit
groups in a pattern designed to keep sampling errors within pre-established bounds for estimates of total
consumption and consumption of four major types of energy: electricity, natural gas, residual oil, and coal.
The procedure for subselecting ASM sample establishments into the MECS sample were such that their overall
probabilities of selection for the MECS were proportional to an estimated energy measure of size. The overall
probabilities for selection of the MECS sample establishments ranged from 0.002 to 1.000.

The selection of the MECS sample for 1985 was, therefore, a two-stage selection process, with the first stage
being the selection of the ASM mail sample, and the second, being the subselection of the MECS sample from
the ASM sample. Thus, a MECS sample establishment is selected conditionally upon it having been selected
into the ASM mail sample, which means that its probability of selection from the ASM sample is a conditional
probability. Therefore, the overall probability of selection into the MECS sample is represented by the
product of this conditional probability and its ASM selection probability.

"The year 1984 was used as a cutoff because establishments that began operation during that year were omitted from the 1985
MECS sample.
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The second component of the 1988 MECS consisted of two supplemental samples. The first, comprising about
1,500 establishments, represented that part of the 1987 CM mail file not covered by the hold-over sample.

The second comprised all establishments not otherwise selected for the 1988 MECS that reported onsite
electricity generation of over 10,000 Kwh on the 1987 CM. The purpose of this supplement was to produce
the best possible estimates of onsite electricity generation and associated measures. The generation
supplemental sample added approximately 300 establishments to the total MECS sample.

Establishments beginning operation after 1984 were selected into the 1988 MECS using an energy measure
of size that estimated 1987 purchased fuel consumption. The probabilities for selection into the MECS sample
are proportional to an energy MOS computed similarly to the 1984 measure. The energy measure of size is
the ratio of average 1985 total Btu per cost of fuels within an establishment’s sampling stratum and region,
multiplied by the establishment’s 1987 CM value for cost of fuels. If the new establishment was (a) large
cnough to be mailed an ASM form in any year after 1984, and (b) was also classified in one of the 10 four-
digit industries previously found to be the most energy-consumptive, it entered the MECS with certainty.
Otherwise, its entry would be as a result of the same random selection process used for the original selection
of the 1985 MECS sample.

Of the initial sample of 12,400 establishments, approximately 200 were determined to be out of business or
out of scope based on updating procedures used by the Census Bureau. Thus, a final sample of 12,200
establishments were mailed a questionnaire. Of these, usable responses were received from 10,650 or 87
percent of those establishments. However, those respondents represented 96 percent of the total unweighted
value of shipments and receipts of the final sample.

Fieldwork, Editing, and Quality Control

The 1988 MECS used customized questionnaires for specific industries, with similar energy consumption
characteristics. The three questionnaires were:

® Form EIA-846(A).—This questionnaire was sent to the majority of the sample and collected the basic
consumption, expenditure, and fuel-switching information.

= Form EIA-846(B).—This questionnaire was sent exclusively to establishments in the Petroleum Refining
Industry (SIC 2911). The design of the questionnaire took advantage of the fact that other EIA surveys
collect certain consumption and expenditure data from the refinery population. Thus, the EIA-846(B)
did not require respondents to report on particular data items. The questionnaire also collects data on
nonfuel use and shipments of energy sources from adjoining petrochemical plants.

m Form EIA-846(C).—This questionnaire was sent to establishments in the Steel Works, Blast Furnaces,
and Rolling Mills Industry (SIC 3312), producers of Chemicals and Allied Products (SIC 28), and
producers of Petroleum and Coal Products other than Petroleum Refining (SIC 29 excluding SIC 2911).
It is identical to the EIA-846(A) except that it collects additional information on shipments of energy
sources produced onsite.™®

The questionnaires were mailed to the in-scope MECS sample establishments on June 15, 1989. Returned
questionnaires were subjected to initial screening procedures for completeness, and incomplete forms or
responses with obvious inconsistencies were set aside for review by industry specialists. Valid returned
questionnaires were forwarded directly to check-in and then to data entry.

BEstablishments in these industries routinely produce energy sources from the input of other energy sources, which are, in turn,
sold or transferred to other establishments. The additional information collected on Form EIA-846(C) was to permit the necessary
adjustments to avoid double counting. Response to these items was incomplete, however, and the adjustments were not made.
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All forms that were incomplete or failed the initial screening procedures were carefully reviewed by the
industry specialists from the Census Bureau and EIA. The Census Bureau specialists retrieved missing data
and verified questionable items by telephone contact with the individual who completed the questionnaire.
Once the forms were completed and verified, they were forwarded to check-in and to data entry.

The resulting MECS data file was then subjected to a series of computer edits. These edits included
consistency checks against data items from other parts of the MECS and the 1988 ASM, as well as checks for
outliers in the distribution of individual variables. Records with failed edits were reviewed and followed up
by industry specialists.

Development of the Data File

The estimates in this report were developed from a data file consisting of both directly reported values and
more complex items derived from a combination of directly reported values.

Reported values consist of responses to the 1988 MECS questionnaire (Appendix C). The exception are the
estimates of energy consumption for nonfuel purposes and offsite-produced fuel consumption at petroleum
refineries.” For all remaining estimates, the responses to the questionnaire for each responding
establishment were supplemented by the following economic data:

® Value of shipments and receipts
B Value added by manufacturing
m Total employment.

These economic data were not collected by the 1988 MECS, but were provided by the Census Bureau by
linking the 1988 ASM economic data and MECS energy data at the establishment level.

The reported energy values were used to construct several derived values, which, in turn, were used to prepare
the estimates appearing in selected tables in this report. (See "Survey Estimates” section in this appendix.)
These derived values are defined as follows:

1. Energy consumed onsite as a fuel and produced offsite. This derived value represents onsite
consumption of fuels that were originally produced offsite. That is, they arrived at the establishment as
the result of a purchase, or were transferred to the establishment from outside sources. As such, this
derived value is definitionally equivalent to "consumption of purchased" fuels as reported by the Census
Bureau for the years 1974-1981. The Census Bureau defines "purchased” fuels to include those actually
purchased plus those transferred in from other establishments.”

2. Energy consumed onsite for nonfuel purposes and produced offsite. This derived value also represents
energy that was originally produced offsite. This energy was used at the establishment site as raw
material inputs and feedstocks.

3. Energy consumed onsite as a fuel and produced onsite from nonenergy inputs. This derived value covers
materials such as wood chips, bark, and wood waste, and pulping liquor. These fuels are produced
primarily in pulp and paper mills as a byproduct of wood used in the pulping process. Wood for pulping
is not classified as energy in the MECS, and, therefore, would not have been included as an input. This
derived value also covers waste materials, biomass, and hydrogen that was produced from the electrolysis

The calculations for these quantities are discussed in the sections of this appendix titled, "Consumption for Nonfuel Purposes at
Refineries" and "Offsite-Produced Fuel Use at Refineries."

0ys. Department of Commerce, Bureau of the Census, Annual Survey (Census) of Manufactures, "Fuels and Electric Energy
Consumed," 1974-1982 (Washington, DC).
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of brine. Energy sources such as petroleum and coal that were consumed as fuel and originated onsite
from captive mines or wells (an unusual occurrence) are included here also.

4. Energy consumed onsite for nonfuel purposes and produced onsite from nonenergy inputs. Most
onsite-produced energy that is used for nonfuel purposes is derived from other types of energy. The
major exception is hydrogen that is produced from the electrolysis of brine. Hydrogen produced in this
manner and used for nonfuel purposes is the major occurrence of this derived value. Energy sources
such as petroleum and coal that were consumed as a nonfuel and originated onsite from captive mines
or wells are included here also.

5. Energy consumed onsite as a fuel and produced onsite from energy inputs. This derived value covers
a wide range of fuels consumed onsite that are produced onsite as direct products or byproducts of other
types of energy.

6. Energy consumed onsite for nonfuel purpose and produced onsite from energy inputs. This derived
value includes all petrochemical feedstocks and other raw material inputs that were produced onsite from
existing energy or from other onsite-produced energy.

The first four of those derived values represent an addition to the energy consumed onsite, and are described
in this publication as primary consumption (that is, either they were produced offsite or were produced onsite
from nonenergy inputs). The fifth derived value described above does not represent an addition because it
was produced onsite from energy that is already reported as input. Such energy, thus, represents duplicate
counting of the input energy content. It is, however, a useful measure of onsite-produced fuel consumption
and is nonduplicative with respect to an estimate of total fuel consumption. The sixth derived value is
duplicative with respect to the consumption of energy for nonfuel purposes, and, therefore, was not used to
prepare estimates. It was included only for computational purposes and completeness.

Assumptions Underlying Derived Values

Two basic assumptions are necessary to produce the derived values from the data reported on the MECS
questionnaire. First, it is assumed that any energy produced onsite is disposed of as it is produced. That is,
it is burned as a fuel and/or consumed as an input or feedstock; any excess is flared, dumped, transferred-out,
sold, or is placed into inventory. For the purpose of computing the derived values, a quantity of an energy
source produced onsite and placed into inventory during the previous year is not considered onsite production
in the reporting year. A corollary of this assumption is that any energy source that was consumed onsite and
originated offSite was acquired only if there was not sufficient onsite production to meet the establishment’s
needs of the energy source in the current year. Second, it is assumed that the priority use of onsite production
is first as an input or feedstock and then as a fuel. While these assumptions are believed to reflect the energy
use patterns at the vast majority of, but not all, establishments. The assumptions do provide a consistent
method of determining an establishment’s unduplicated total energy consumption and its reliance on outside
providers to supply it.

The Estimation Process

Estimates in this report represent the entire population of manufacturers in the CM universe that were
covered in the 1988 ASM. Full representation is accomplished by weighting the data from the establishment
records in the consumption data file. Weighting is the process of multiplying the reported or derived values
by a case-specific constant designed to inflate the data from each sample case to that portion of the population
that it represents. The first, basic component in the MECS weights is the sampling weight. The sampling
weight for a MECS sample case is the reciprocal of its overall probability of selection into the ASM and
subsequent selection for the MECS.
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The second component of the MECS weights is an adjustment for nonresponse. Adjustment factors to account
for nonresponse were calculated by using the known energy measures of size of the respondents and the total
sample. Because an establishment is selected into the MECS sample with a probability proportional to the
establishment’s energy measure of size, that measure can be viewed as an establishment’s estimated
contribution to energy consumption in 1987. A separate adjustment factor was computed for each of the 30
sampling strata® and took the form:

Sample Resp. (1)
a, = }j: MoOs,, + 2;: Mos, , ,

where MOS,; is the measure of size for MECS sample establishment j in stratum s, and MOS,; is the measure
of size for MECS respondent i in stratum s.

The last adjustment to the weights took advantage of the fact that a recent enumeration of the population,
the 1987 CM, was performed prior to the compilation of the MECS data. It is difficult to maintain the
accuracy and currency of a sample over a number of years even employing the established updating methods
used by the Census Bureau. Time restrictions and the desire to have a longitudinal component in the MECS
precluded drawing a completely new sample. Therefore, the MECS sample data were further adjusted by using
known CM totals.

The adjustment that was used is analogous to the one that is routinely employed for ASM data. In the ASM
case, cell totals have high correlations from year to year as a result of including many of the same
establishments for each ASM within a CM cycle. By taking advantage of those correlations, cell totals can be
made more reliable. The adjustment the Census Bureau chose maximizes those benefits.” In that adjustment,
CM data are substituted into the ASM sample establishments and a difference between that estimate and the
actual Census total for any particular variable is computed. That difference is then added to the ASM data
for the current year. The adjustment is shown in Equation (2):

YII = Y/ - X/ + X, (2)

where Y / is the adjusted ASM value, Y/ is the ASM sample estimate for the current year, X / is the ASM
sample estimate for the Census year, and X is the total Census for the Census year.

As all ASM quantities are also collected by the CM, the adjustment described can be done for the ASM
variables individually. In order to have the MECS sample represent the 1988 MECS population as closely as
possible, the MECS data should be adjusted in a way similar to the ASM. However, most data items collected
by the MECS are not included on the CM. Data items included in the MECS are related to energy
consumption and fuel switching, while ASM and CM data items are economic in nature. Therefore, a simple
difference for corresponding items cannot be used to adjust MECS data as was done for the ASM data.
Rather a measure that can be found on both the CM and the MECS must be used to ratio adjust all the
MECS data items. The measure chosen was cost of fuels as it has shown a high correlation with energy
consumption in the past.?

Essentially each MECS nonresponse-adjusted weight was further adjusted by multiplying the weight by the
ratio of cost of fuels measured by the 1987 CM to the 1987 cost of fuels estimate by the MECS sample
establishments. This ratio was computed for each of the 30 MECS sampling strata (20 two-digit industry

21For the 1985 MECS there was a separate adjustment for employment size category as well as for sampling stratum. That added
separation proved not to be worthwhile.
ZFor a more detailed discussion, see U.S. Department of Commerce, Bureau of the Census, The Annual Survey of Manufactures:
A Report on Methodology, Technical Paper No. 24, U.S. Government Printing Office (Washington, DC, February 1971).
Correlation coefficients between 1981 ASM establishment values of total purchased fuels and electric energy and the cost of
fuels and electric energy ranged from .78 to .98 within two-digit SIC categories. (Unpublished document, U.S. Department of
Commerce, Bureau of the Census.)
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groups and 10 four-digit industries). For highly disaggregated estimates, the ratio adjustment is not as
advantageous as for others. Indeed, as the same adjustment is used for all estimates within a stratum, it is
possible that the adjustment could affect some estimates in an adverse way. This problem is discussed in
greater detail in Appendix B, Quality of the Data. The ratio adjustment to the MECS weights takes the
following form:

CM
Y (CF,)
. , ©

s MECS

Y. ¥, CF,)

where R, is the adjustment to the MECS nonresponse adjusted weight in stratum s, CF,; is the 1987 cost of
fuels value for establishment j from the 1987 CM, W,; is the nonresponse adjusted 1988 MECS weight for
establishment i in stratum s, and CF,; is the 1987 cost of fuels value for 1988 MECS sample establishment i
in stratum s.

As was discussed in "The Sampling Frame and Its Relationship to the Manufacturing Division", the adjustment
of the sampling weights according to Equation (3) extends the MECS sample coverage to the entire
manufacturing division. This was not the case in for the 1985 when no CM-based ratio adjustment was
performed.* The CM totals for cost of fuels includes the nonmail file imputed totals for cost of fuels as well
as the mail file totals. Hence, by using the adjustment described in Equation (3), non-mail cases are also
covered by the MECS.

Electricity Generation Estimates

In order to achieve greater reliability in electricity generation statistics, EIA decided to add a sample of known
electricity-generating establishments. This supplemental sample included all establishments that reported at
least 10,000 kWh of generation on the 1987 CM, that were not already in the MECS sample. As a result, all
establishments with estimated electricity generation over the 10,000 kWh threshold were included in the MECS
with certainty. All of those establishments, including those that were already in the MECS, were given
conditional MECS sampling weights of 1 when electricity generation and sales statistics were computed.
Recall that an establishment’s MECS weight is a product of its ASM sampling weight and its conditional
MECS weight. Therefore, only the ASM sampling weight was relevant for the computation of generation
statistics for the 1987-identified electricity generating establishments. The establishments in the special
electricity supplement were excluded from the computation of other estimates. If an establishment was already
in the MECS sample, but was not among the establishments identified as having 10,000 kWh of electricity
generation in 1987, its MECS weight was used for all estimation, including electricity generation and sales.

In the computation of "net electricity” (for example, see Table 1), normal weighting schemes were used and
the supplemental electricity-generator sample was not included. Net electricity is the sum of electricity receipts
and generation by renewable energy sources minus sales and transfers out. Although it is reasonable to
estimate generation by renewable sources and sales and transfers out by using the supplemental sample,
electricity receipts is more appropriately estimated by the normal methods. That is because virtually all
establishments purchase or transfer in electricity regardless of whether they have onsite generation. Therefore,
in order to estimate each component of net electricity using the same weighting scheme and to maintain
compatibility with the 1985 MECS, the supplemental sample was not used for the estimation of net electricity.

%*The 1985 and 1988 MECS samples were both based on the 1982 CM file, augmented with updates to represent subsequent
population changes as well as possible. Because the elapsed time between the 1985 MECS and the 1982 CM was shorter, there was
less coverage degradation in the first cycle. As the 1987 CM and the 1988 MECS covered the same population, the adjustment
described in equation (3) is a natural one. However, there were no corresponding Census data available to adjust the 1985 MECS.

142 Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988



Feedstocks and Offsite-Produced Fuel at Petroleum Refineries

The basic function of a petroleum refinery (SIC 2911) is to manufacture a wide variety of petroleum products
from crude oil and other liquid hydrocarbon inputs. Those products can be grouped into three classes of use.
The largest portion of refinery output is in the form of fuels that are ultimately consumed strictly for their
energy content (e.g., motor gasoline, kerosene, and diesel oil). Many refinery products, however, are
consumed, not for their energy content, but for their chemical properties. This class of energy products is
generally known as petrochemical feedstocks. Finally, a third class of products consists of finished materials
that are consumed for specific physical properties, rather than for their energy content or chemical properties.
Those finished materials include asphalt, lubricants, waxes, and solvents, and are referred to as nonenergy
products.”

The MECS was specifically designed to collect information on the consumption of energy for heat, power, and
electricity generation, and as petrochemical feedstocks and other raw material inputs. The consumption of
energy was reported directly by the establishments in the MECS sample, and the estimates in this report reflect
that consumption. For most industries, the end result of energy inputs is manufactured products that are not
considered energy products. However, fuels and some petrochemical feedstocks produced from refinery inputs
are treated as energy products by their subsequent users®, and are reported not only in other manufacturing
industries, but also in EIA surveys of consumption in other end-use sectors (residential households, residential
vehicles, and commercial buildings). In that sense, refineries do not "use up" the majority of their inputs.
They merely convert them from one form of energy (for example, crude oil) to another more usable form (for
example, motor gasoline). Therefore, classifying refinery inputs that go into fuels and certain petrochemical
feedstocks as refinery consumption would have resulted in massive double counting of total energy
consumption, both within the manufacturing division, and across end-use sectors in the U.S. economy.

The third class of refinery products, nonenergy products, must be treated differently. The creation of those
products by the refinery also requires energy inputs, primarily crude oil. The products are combustible and
have a known heat content expressed in British thermal units (Btu). Asphalt, for example, contains 6.636
million Btu per 42-gallon barrel. However, the products are not recognized as energy by their subsequent
consumers, and no provision was made for collecting data on their consumption from the MECS respondents.
Therefore, the transformation of energy inputs to nonenergy products must be counted as refinery
consumption, or it will never be accounted for anywhere in EIA’s consumption surveys.

One characteristic of petroleum refineries is that, except for losses caused by spills, contamination, etc., the
Btu content of the energy inputs exactly equals the Btu content of the outputs. Therefore, one only needs to
know the quantities of those nonenergy products that were shipped by a refinery in order to know the quantity
of energy inputs that was used to produce them. The EIA produces such information for all refinery products
from the "Monthly Refinery Report,” Form EIA-810. This form collects information on the monthly
shipments from the universe of refineries in the United States. These data were the basis for estimating the
input energy requirements for the nonenergy products.

The shipment quantities of the nonenergy products and certain classifications of petrochemical feedstocks, as
reported on the "Monthly Refinery Report,” were converted to Btu and summed to produce a monthly refinery
total. Those totals were then summed across refineries and months to produce the total Btu value of refinery
shipments of nonenergy products for 1988. That total was used to represent the total Btu value of the inputs
used to produce the nonenergy products, and was inserted directly into the appropriate tables of this report
to represent nonfuel consumption in refineries. (See "Survey Estimates" in this appendix.) Because the

BCertain petroleum products can be classified according to the end-user of the product. For example, propane might be a fuel or
a feedstock depending on the needs of the receiving establishment.

ZWhether a respondent reports a petrochemical feedstock as an energy source receipt often depends on the type of feedstock
received. If the feedstock received is commonly used as a fuel, such as distillate fuel oil or ethane, then it is assumed that respondents
will report it as an energy source receipt. If the refinery product received for petrochemical feedstock use is not normally considered
a fuel, the assumption is made that respondents would not report it as an energy source receipt.
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individual energy inputs corresponding to these shipments were not identified, the Btu value was entered in
the "other" column.

The "Monthly Refinery Report" covers only the refinery part of an establishment while the MECS Forms EIA-
846A through C cover energy use at the entire site, as defined by the Bureau of the Census. This difference
affects MECS estimation only for cases in which a MECS report reflects energy use at both a refinery and a
co-located petrochemical plant. For these cases, establishment nonfuel use is not completely estimated by
shipments of refinery nonenergy products as measured by the ELA-810. There were no data items on the 1985
MECS survey to isolate refinery nonfuel use from that of the co-located petrochemical plant. This situation
is corrected for the 1988 MECS. The format of the MECS refining report, Form EIA-846(B), (Appendix C),
allows the inclusion of energy-related data from a petrochemical plant co-located with the refinery. Form
EIA-846(B) collected nonfuel use at and shipments of energy sources from the co-located petrochemical plant
(Columns 9 and 10 of Section II, Version A of EIA-846(B)). The total Btu of the consumption as a nonfuel
minus the petrochemical plant shipments of energy sources is added across energy sources and establishments
to the previously discussed refinery shipments of nonenergy sources. Note that for the petrochemical plant,
estimation of nonfuel use is measured directly as the majority of that usage does not appear in products that
will later be converted to fuel use by other manufacturing plants. The additional nonfuel use estimated for
the adjoining petrochemical plants proved to be small relative to the refinery usage. That result was due
mainly because the majority of petrochemical plants report separately on the MECS.

The EIA-810 data are also used to calculate the offsite-produced fuel use at the refinery establishment. (See
"Derived Values™ in this appendix.) Because Version A of Section II of Form EIA-846(B) collects only total
fuel use of petroleum products (regardless of their origin), it was necessary to use the EIA-810 data to
calculate the offsite-produced fuel ratio for those products. Estimation of the ratio utilized the same
assumptions described in the section on "Assumptions Underlying Derived Values" except that EIA-810 data
were used instead. This ratio is then applied to the MECS estimated value of total fuel.” Thus, this
calculation takes the form:

Op.MECS = p.MECS

F, suu-s10

Op.EIA-SIO] . F @)

where O, gcs is the MECS estimate of the contribution of fuel consumption of offsite-produced petroleum
product p, O,giag is the EIA-810 estimate of the contribution to fuel consumption of offsite-produced
petroleum product p, F, e is the MECS estimate of total fuel use of petroleum product p, and F, g, g1 1S
the EIA-810 estimate of the total fuel use of petroleum product p.

Estimates of the contribution to fuel consumption of offsite-produced nonpetroleum products are calculated
directly from MECS data, using the same method employed in other SIC’s.

Survey Estimates

Except for some estimates of energy consumption for nonfuel purposes at petroleum refineries, all energy
consumption and energy-related statistics produced from MECS data are calculated by combining the data
collected from the responding establishments with the adjusted sampling weights. These weights establish the
relationship between the responding establishments and the manufacturing division as defined for the MECS.
Two types of statistics are shown in this report: aggregates (for example, total natural gas consumption in the
hydraulic cement industry), and ratios (for example, the amount of fuel consumed per dollar of value added
in the manufacturing division). These statistics are based on the originally reported values, or the derived
values reported earlier, and appear in Tables 1 through 31.

Z"The MECS value for total fuel would also include the amount used at the adjoining petrochemical plant if one were present.
Using a refinery-based ratio from the EIA-810 on this portion of the establishment is a source of error. However, refinery fuel use
will usually dominate the petrochemical fuel use especially for petroleum products.
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Tables 1 and 7 present estimates of the total primary consumption of energy for all purposes by the
manufacturing division. This measure is intended to represent total demand for energy by manufactures.
Except for petroleum refineries (see "Feedstocks and Offsite-Produce Fuel at Petroleum Refineries” in this
appendix), the estimates in Tables 1 and 7 are based on the following derived values:

N /

- m Energy consumed onsite as a fuel and produced offsite

Yom Energy consumed onsite for nonfuel purposes and produced offsite

‘/’g ® Energy consumed onsite as a fuel and produced onsite from nonenergy inputs
N . .
" * m Energy consumed onsite for nonfuel purposes and produced onsite from nonenergy inputs.

They also include estimates of net electricity and stcam consumption; that is, purchases plus transfers in and
generation from noncombustible renewable resources, minus quantities sold and transferred out. Primary
consumption excludes quantities of energy that were produced from other energy inputs and, therefore, avoids
double-counting.

The estimates shown in the petroleum refinery row of Table 1 are conceptually different from the estimates
in the other rows of that table. For all industries except petroleum refineries, each cell represents the total
primary consumption of energy for all purposes. In the petroleum refinery row, the cell entries for "net
electricity” through "coke and breeze" represent only the quantities of given type of energy that was consumed
as a fuel. The "other” cell of the petroleum refinery row includes other energy that was consumed as a fuel
plus the quantity of energy (mostly crude oil) that was consumed for the production of nonenergy products,
as estimated by the Btu value of the shipments. Note that although the estimates shown in the refinery row
are computed differently, the total Btu does represent a nonduplicative measure of primary consumption.

Table 7 shows primary consumption for all purposes by economic characteristics of the establishment. For
that table, the row entitled "not ascertainable” includes, in the "other” column, the total quantity of energy
consumed for the production of nonenergy products by refineries. The quantities of energy consumed for the
production of heat and power in refineries are included throughout the remainder of the table, depending on
the value of shipments or employment size of the responding establishment.

Tables 2 and 8 present the total primary consumption of combustible energy for nonfuel purposes. These
tables are based upon aggregates of the derived values of energy produced offsite plus those produced onsite
from nonenergy inputs, and consumed onsite for nonfuel purposes. Tables 2 and 8 present the nonfuel
primary consumption component of Tables 1 and 7. The entry in the "other” column of the petroleum refinery
row of Table 2 represents the total inputs (mostly crude oil) for the production of nonenergy products. The
other cells in the petroleum refinery row contain a zero entry because the table represents consumption for
nonfuel purposes only, and the refinery inputs are available in aggregate form only.

Except for petroleum refineries (see "Feedstocks and Offsite-Produce Fuel at Petroleum Refineries” in this
appendix), the estimates in Tables 2 and 8 are based on the following derived values:

® Energy consumed onsite for nonfuel purposes and produced offsite

® Energy consumed onsite for nonfuel purposes and produced onsite from nonenergy inputs.
Tables 3 and 9 present estimates of input energy for the production of heat, power, and electricity generation.
For combustible energy, the estimates are based upon the originally reported MECS questionnaire responses
to "Quantity consumed onsite in 1988 as a fuel” (see Appendix C). That reported value is exactly equal to the
sum of the following derived values:

m Energy consumed onsite as a fuel and produced offsite

® Energy consumed onsite as a fuel and produced onsite from nonenergy inputs
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X < W Energy consumed onsite as a fuel and produced onsite from energy products.

Thus, the estimates of combustible energy in Tables 3 and 9 represent total consumption as a fuel, regardless
of where the energy was produced.

It should be noted that the consumption estimates for combustible energy are not duplicative with respect to
fuel use. There is obviously no duplication for quantities that were produced offsite as well as those produced
onsite from nonenergy inputs. The situation is not as clear for quantities produced onsite from other energy
inputs, however. Those quantities result from the consumption of an energy as a feedstock or raw material
input. They do not result from the consumption of an energy as a fuel.

Examples of energy produced onsite from other energy inputs include,
m Coke oven gas produced as a byproduct of the destructive distillation of coal to produce coke

®m Petroleum coke produced in refineries as a result of the high temperature treatment of petroleum
fractions

m Still gas produced in refineries as a result of distillation, cracking, reforming, and other processes.

From those examples, it is clear that the input energy was not consumed as a fuel and would not have been
included elsewhere in Tables 3 and 9.

The estimates of electricity and steam (note that steam is included in the "other" energy category) must
conform to the same criteria as combustible energy. That is, they must represent inputs to produce heat and
power, and to generate electricity that do not duplicate energy content represented elsewhere in Tables 3 and
9.

In the case of electricity, the quantities generated onsite by conventional generation or cogeneration must be
excluded because the input fuels to produce the electricity (coal, for example) are already counted elsewhere
in the table. Thus, the nonduplicative measure of electricity input for Tables 3 and 9 is the same net electricity
estimate that appeared in Tables 1 and 7. The same rationale applies to steam. Onsite production is excluded
because the input fuel would be counted elsewhere. Thus, the allocation of energy to the various sources
shown in Tables 3 and 9 is consistent with a concept of "first use” of energy for heat, power, and electricity
generation.

Tables 4 and 10 present the total consumption as a fuel of offsite-produced energy. As noted, these estimates
are approximately definitionally equivalent to the Census Bureau’s "purchased” fuels.

The estimates in Tables 4 and 10 are based on the following derived value:
m Energy consumed onsite as a fuel and produced offsite.

Tables 5 and 11 present total shell storage capacity of residual oil, distillate oil and LPG. Shell storage
capacity includes all onsite capacity, including that which is dedicated or leased for storage of energy owned
by other establishments.

Tables 6 and 12 present estimates of several energy-related operating ratios. These estimates are computed
from energy data reported by the MECS responding establishments and economic data reported on the ASM
for the same establishments. The consumption values used in the formation of these ratios are the total
consumption values for heat and power appearing in Tables 3 and 9. It is not possible to exactly reconstruct
the 1988 ASM estimates of economic variables by dividing MECS consumption by corresponding ratios of
consumption per economic unit. Due to different purposes of the MECS and ASM, the size and weighting
scheme of the MECS and ASM samples are different. Therefore, a MECS estimate for an economic variable
would be expected to be slightly different due to sampling error, especially for the entries representing a
relatively small number of establishments.
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Table 13 presents quantities of total inputs of byproduct and "other" energy sources used for heat, power, and
electricity generation. These estimates are components of the estimates of combustible energy sources found
in the last column of Tables 3 and 9. Net steam (see explanation for Tables 3 and 9) is not included in Table
13 but is included in the "Other” column in Tables 3 and 9.

Tables 14 and 15 present components of electricity demand. These quantities are calculated directly from
responses to the MECS questionnaire. The quantities for purchases and other receipts are calculated using
the normal MECS sample while the onsite generation and sales and/or transfers out quantity are calculated
using the supplemental electricity generator sample and special weighting scheme. Note that the quantity "net
demand for electricity" is not equivalent to "net electricity” shown in Tables 1, 3, 7, and 9. The latter quantity
excludes onsite generation by combustible energy sources.

Tables 16 through 19 present quantities of electricity and steam purchases from utilities and nonutilities.
These quantities are weighted totals of reported responses. A "utility" is defined as a company that produces
and/or delivers electricity and/or natural gas, and is legally obligated to provide service to the public within
its franchise area.

Tables 20 and 21 present quantities of electricity sold to utility and nonutility purchasers. These data are
weighted totals of reported responses. The quantities of sales are estimated using the supplemental electricity
generator sample.

Tables 22 and 23 present components of onsite electricity generation. These components are cogeneration,
generation using renewable energy sources, and conventional generation using combustible energy sources.
These data are weighted totals of reported responses. The quantities are estimated using the supplemental
electricity generator sample.

Tables 24 and 25 show breakdowns of total onsite electricity generation by status of interconnection with a
utility and/or designation as a "qualifying facility". An establishment is "interconnected” with a utility if it has
the capability to deliver electricity to the grid as well as receive electricity from it. A qualifying facility must
meet the requirements of an independent generator as defined in the Public Utilities Regulatory Policy Act
(PURPA) of 1978 (see "Glossary").

Tables 26 through 31 present purchases, expenditures, and average prices for energy sources. The purchased
quantities shown in Tables 26 and 27 are not values of consumption. These data are the amounts actually
purchased in the open market regardless of their later disposition. Quantities received through transfers or
from a central purchasing office are excluded. The prices shown in Tables 30 and 31 are the results of simple
division of the expenditures presented in Tables 28 and 29 by the purchased quantities in Tables 26 and 27.
Prices shown in Part 1 of Table 30 and the top panel of Table 31 are expressed in dollars per physical unit,
while prices shown in Part 2 of Table 30 and the bottom panel of Table 31 are expressed in dollars per Btu.
Both the expenditures and quantities purchased were values estimated directly from responses to the MECS
questionnaires.

The Heat Content of Energy

Most of the estimates of individual energy in this report are presented in physical units (kilowatthours, barrels,
and short tons). Row totals and combinations of types of energy are presented in Btu. Table 1 is presented
in physical units and Btu in Parts 1 and 2, respectively.

A Btu is the quantity of heat required to raise the temperature of 1 pound of water by 1 degree Fahrenheit.
Thus, converting physical units of a given type of energy to Btu is a means of expressing the heat content of
that energy. All Btu quantities are in terms of higher heating value, with no regard for efficiency of use.
Because no energy consumption process is 100 percent efficient (although some are considerably more energy
efficient than others), Btu figures must be considered as the maximum available heat content. The following
table presents the Btu conversion factors of major types of energy.
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Table A1. Conversion of Physical Units to British Thermal Units

Type of Energy British Thermal Units
({thousands)
Electric Energy (1,000 kilowatthours) . ............ ... ... i i i 3,412
Residual Fuel Oil (42 gallonbarrel) .. ........ ... .. i, 6,287
Distillate Fuel Oit (42 gallon barrel) ... ........ .. ... i, 5,825
Natural Gas (1,000 cubicfeet) . ............. .. i i 1,032
Liquefied Petroleum Gas (42 gallon barrel) ................ ... ... . i, 3,603
Coke and Breeze (shortton) . ... ... ... it 24,800
Coal Used as Fuel (shortton) ........... ... . ittt 22,012
Coal Used for Coking (shortton) .......... ...t iininiirnrnniens 26,800

Source: Energy Information Administration, Monthly Energy Review, (September 1990), pp. 124-127.
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Appendix B
Quality of the Data

Introduction

All data collection activities and the estimates produced from them are subject to a variety of errors. These
errors may be broadly classified under two general types, sampling and nonsampling errors.

Sampling errors are defined as the variability in a survey estimator that arises because data are collected from
a sample of units rather than the entire population. Each possible sample produces different estimates of
population parameters, depending on the set of respondents that are selected. Nonsampling errors, on the
other hand, occur in any data collection activity, whether a sample survey or a complete enumeration of the
population. Nonsampling errors are attributable to all aspects of the total survey design other than the
sampling process, and can include both random and systematic (biasing) errors. Commonly recognized sources
of nonsampling error include undercoverage, random and systematic response errors, nonresponse, data
processing errors, and tabulation errors. This appendix describes the effect of both sampling and nonsampling
errors on data from the MECS. More details are presented in the methodological report for the MECS.%

Sampling Error

The estimated values appearing in this report were developed from a sample of manufacturing establishments
and, as a result, will differ from true population values that would be obtained from a complete enumeration.
This is because the MECS sample is only one of a very large number of samples that could have been selected
under the same sampling specifications. Each possible sample would yield its own estimates of the true
population values, with the differences attributable to the particular set of establishments selected into each
sample.

One measure of variability due to sampling is the average difference between the estimates that would be
produced by all possible samples and the mean value of these estimates. This type of measure is commonly
known as sampling error. Estimates of the magnitude of these sampling errors based on data from a single
sample are provided by a statistic known as the standard error of an estimate. Standard errors for MECS
estimates are computed from the reported data using the formula:

Sp = JEy?(W,.)(W,.— 1, )
i=1

where Y = Xy W) is the MECS survey estimator, y, is the reported value of characteristic Y for the i* MECS
sample case, W, is the final adjusted weight used to inflate the sample data to population estimates, and n is
the number of MECS respondents. Justification for this formula is found in the MECS methodological report.

Estimates of standard errors have been computed from the MECS sample data for the estimated aggregate
values and ratios appearing in this report. They are presented in the form of relative standard errors (RSE),

BEnergy Information Administration, Manufacturing Energy Consumption Survey: Methodological Repor:, 1985. Although this report
describes data quality in the 1985 MECS, much of the discussion still holds for the 1988 MECS.
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that is, the standard error divided by the estimated value to which it refers. The RSE’s are given in Tables
32 through 62 in the section titled "Relative Standard Errors.”

The estimates in this report can be used to produce proportion statistics based on the ratio of various
estimates reported in the tables. Proportions are not given in the "Detailed Statistics Tables" but can be used
to clarify the analysis. A proportion is the statistic of the form

P-=, ©®

>

where ¥and X are survey-based estimates of aggregate parameters Y and X, respectively, and characteristic
X "encompasses” characteristic Y. That is, each population element (and, thus, each sample case) that
contributes to Y also contributes to X, and the value of X for each element is greater than or equal to the
value of Y.

The RSE’s of aggregate statistics can be used to produce approximate errors for proportions. The
straightforward additive error formula shown in Equation (1) gives rise to a similarly straightforward upper
bound approximation to the error of an estimated proportion. The approximation can be expressed in terms
of the RSEs of the aggregate statistics entering into the proportion as

RSE(P) < {IRSEQDI? » (1-2P) + [RSEQDT . )

Justification for this formula is found in the MECS methodological report.

Nonsampling Errors and Bias
Nonsampling errors that affect MECS survey data can be divided into four major categories:
m Operational errors, including editing, coding, and tabulation errors.

w Errors of measurement, including a lack of precision by the respondent, failure of the respondent to
understand instructions, €tc..

m Errors of estimation, including the assumptions underlying the derived values.
m Errors of nonobservation, including nonresponse and noncoverage.

These errors are collectively referred to as nonsampling errors because they are not related to the sampling
process, and, thus, would be equally likely to occur in a complete census or a sample survey.

It is felt that operational errors are not a major concern for the estimates included in this report. The quality
control procedures that were employed for check-in, editing, coding and keying the returned questionnaires
(Appendix A) are standard procedures that are in place at the Bureau of the Census and have withstood the
test of time. Data tabulations were verified by comparing marginal totals in tables generated from files
supplied to EIA with corresponding totals generated directly from microdata files held at the Census Bureau.

Errors of measurement are a concern in any data collection activity. The survey results for the MECS were
subjected to extensive editing procedures which were specifically designed to detect errors of measurement.
Responses that failed these tests for reasonableness and consistency were recalled by analysts familiar with
manufacturing processes and energy use. Major errors, including omissions and misreporting by orders of
magnitude, were corrected. No editing procedure is capable of identifying all measurement errors, however,

152 Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988



and some small errors will remain. To the extent that these errors are due to random, rather than systematic
misjudgments, they are compensating in the aggregate totals presented in this report, and it is believed that
there are few large systematic biases that result from them.

Errors of estimation could have resulted from the assumptions that underlie the derived values (Appendix A),
and the estimates of the consumption of onsite- and offsite-produced fuels and raw material inputs could be
biased as a result of such errors. For example, the assumption that energy produced onsite is consumed as
an input or feedstock before any is consumed as a fuel could result in consistently underestimating the
consumption of "over the fence" feedstocks and overestimating the consumption of "over the fence" fuels.
These nonsampling errors, if present, are relevant only for tables in this report that are based on derived
values. Estimates based upon reported values would not be subject to this potential source of bias.

Finally, several potential sources of nonsampling error and bias result from errors of nonobservation. As
described in Appendix A, the 1988 MECS data were adjusted to cover the entire universe of manufacturers.
Although this represents more complete coverage than the 1985 MECS, the additional coverage does not
eliminate the need to make certain assumptions about the adjustments. For both the coverage and the
nonresponse adjustments, the procedure was to ratio-adjust the weighted data from the MECS respondents
to the estimated totals for the universe that was targeted by the MECS frame and sample design. Clearly, had
these adjustments not been performed, the estimates produced from only the responding establishments would
not have been representative of the target universe for the MECS. Such estimates would have been biased.
Adjusting the sampling weights to reflect the target universe is an attempt to mitigate the potential effects of
such a bias.

As described in Appendix A, separate adjustment factors were developed for each sampling stratum.
Nonresponse adjustment factors were calculated for each of the 30 sampling strata using estimated 19838 fuel
consumption for heat and power as estimated by the total measure of size for each stratum. Each stratum
represents a relatively homogeneous subgrouping of establishments with respect to primary product output
and level of fuel consumption.

Implicit in that procedure is the assumption that primary product output and level of fuel consumption are
highly correlated with energy consumption patterns, so that the establishments within a stratum would also
be homogeneous with respect to the quantities, types, and shares of energy consumed as fuels and for nonfuel
purposes. Also, the weight adjustment method assumes that the relationship between survey variables of
interest and the measure of size used for constructing the weight adjustment is the same for the population
covered by MECS respondents within an adjustment stratum as it is for the rest of the population within that
stratum.

To the extent that the nonresponding establishments within the adjustment cells share the energy consumption
patterns of the responding establishments within the strata, the resulting adjustments to the MECS estimates
will tend to be minimally biased. If, on the other hand, the energy consumption patterns of the responding
and nonresponding establishments differ substantially, the resulting adjustments are potentially biased, and
may not represent the originally targeted MECS universe.

The cost-of-fuels ratio adjustment was a correction for differential changes in the MECS sample and the
population that it represents. The comparison of the 1988 MECS estimate to the 1988 ASM estimate for
electricity receipts indicated that the adjustment benefitted that MECS estimate. The expectation is that at
the stratum by United States level and the region total level, the adjustment will provide large benefits. Most
benefitted at these levels are the estimates for each of the major fuel consumption categories, as each of these
is expected to have a high correlation with cost of fuels.

The level of improvement at the region-by-stratum level is unclear. Within a stratum, the same cost of fuels
ratio was used for each establishment. Thus, it is possible that for some estimates at the regional level the
adjustment might have done more harm than good. EIA weighed this possibility against the expected benefits
at the national level and decided to use the adjustment.
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More detailed information on sources of nonsampling error in the MECS can be found in the methodological
report.

Comparison with Other Data Sources

It is difficult to compare the results of the MECS with the results of other data collection efforts because of
definitional and coverage differences. Table Bl presents the MECS estimates of total 1988 consumption of
energy in manufacturing, along with consumption values produced from other EIA survey systems and
published in other report series. The other survey data are presented as they are published, that is, in physical
units or Btu, while the MECS data are shown on both scales for purposes of comparison.

MECS values are slightly to substantially lower than the other values, due primarily to differences in
population coverage, as explained in the footnotes of Table B1. All of the non-MECS values cover the
"industrial” division, which is commonly defined to consist of manufacturing, mining, construction, and
agriculture (industries classified in SIC categories 01-39). However, there is some variability in the actual
definitions, as explained in the footnotes.

The only non-MECS estimates that are based on a survey of consumers for the entire manufacturing division
are the coal statistics. The quantity shown in Table B1 for coal consumption was collected by another EIA
survey, the "Quarterly Coal Consumption Report—Manufacturing Plants,” Form EIA-3, and published in the
Quarterly Coal Report®. The value is less than the MECS value for primary consumption. However, coal
used at coke plants is excluded from the coal report quantity but included in the MECS quantity. Conversely,
coal used at coal gasification projects are included in the coal report quantity but excluded from the MECS.
Thus, it is important to realize specific coverage differences when comparing quantities that purport to
measure the same characteristic.

The "Annual Refinery Report,” Form EIA-820, is sent exclusively to petroleum refiners, and the resulting
estimates appear in the Petroleum Supply Annual®. A section of the survey collects refinery fuel use. The
difference between the EIA-820 and MECS survey estimates for total fuel are most likely due to differences
in coverage. The "Annual Refinery Report” covers the refinery portion of the establishment only. The MECS
covers the entire establishment site, including an adjoining petrochemical plant that does not report separately
on the Census of Manufactures or MECS. Again, underlying differences in coverage can help to explain
differences in estimates that are ostensibly equivalent.

All other survey estimates shown are based on delivery data from the account records of energy suppliers. The
sectoral designation of an account is sometimes based on the rate class to which a customer is assigned by the
supplier rather than on the activities in which the customer is engaged. Therefore, it is likely that some
industrial facilities are counted as nonindustrial energy use, and vice versa. The magnitude and dxrectlon of
the effect of this sectoral crossover is difficult to determine.”

Even with the differences just mentioned, it is interesting to note that manufacturing (and, thus, the MECS
estimates) accounts for a large proportion of total industrial energy use, except for petroleum products. The
greatest disassociation between supply data and consumption occurs for petroleum products. A source of
measurement error is that the major suppliers of petroleum products are within the economic sector for which
consumption measurement is being performed. Another probable source of discrepancy is the allocation of
distillate fuel oil and motor gasoline (not included in the displayed MECS estimate). Supply data are allocated
on the basis of "off-highway”" use, while MECS use is measured as "onsite.” These definitions may not be
equivalent.” The fact that only residual oil, distillate oil, and LPG are included in the MECS estimate has

2‘)Energy Information Administration, Quarterly Coal Report, DOE/EIA-0121 (Washington, DC, various dates).

3‘)Energy Information Administration, Petroleum Supply Annual, DOE/EIA-0340 (Washington, DC, various dates).

3For further discussion of this topic, see Energy Consumption by End-Use Sector: A Comparison of Measures by Consumption and
Supply Surveys, pp. 13-15.

2For further discussion of the discrepancy in supply and consumption data in the industrial sector for petroleum products, see
Energy Consumption by End-Use Sector: A Comparison of Measures by Consumption and Supply Surveys, pp. 34-36.
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relatively little effect on the comparison, because other petroleum products are minor contributors to
consumption in manufacturing (so minor that they are grouped in the "other" category for MECS
publications). The majority of petroleum use in the industrial sector appears to take place in agriculture,
mining, and construction.

After differences of coverage and sectoral definitions are taken into account, no obvious measurement
differences remain that cannot be explained by the sampling variability inherent in the MECS. It is likely that
some estimation biases will occur for scattered small population subgroups and certain specialized energy
measures. In fact, some estimates in the data tables of this report have been suppressed because Census
Bureau analysis that biases were likely. However, national-level estimates for comprehensive energy use
measures appear to have no major problems.

Table B1. Estimates of the Consumption of Major Types of Energy in the Industrial Sector, 1988

Type of Energy MECS Consumption® Monthly Electric Natural Quarterly Petroleum
Energy Power Gas Coal Supply
Primary Total Input Review Annual® Annual® Repond Annual®
Electricity
BillionkWh ......... 703 703 - 896 - - -
TrillionBtu . ......... 2,398 2,398 3,059 - - - -
Natural Gas
Billion Cubic Feet . ... 5,695 5,141 - - 7,479 - -
TrilionBtu . . ........ 5,860 5,290 7,697 - - - -
Coal
Thousand Short Tons . . 97,582 57,512 - - - 69,546 -
TrillionBtu . ......... 2,363 1,323 2,828 - - - -
Total Petroleum Products
TrillionBtu . ......... 1,812 881 8,463 - -~ - -
Petroleum Refineries Only
TrillionBtu . ......... - 3,052 - - - - 2,819

8Estimates are from the Manufacturing Energy Consumption Survey (MECS) and cover the manufacturing industries (SIC 20-39).
Estimates cover the manufacturing industries, plus agriculture, mining, and construction (SIC 01-39). The estimate for natural

gas consumption published in the Monthly Energy Review excludes consumption in the agricultural sector.

®The estimate covers the manufacturing industries plus the mining and construction industries (SIC 10-39). Lease and plant fuel
at natural gas extraction sites, which would ordinarily be considered mining consumption, is shown separately in the Natural Gas
Annual because of its subject matter interest, and is included here.

YThe estimate covers the manufacturing industries (SIC 20-39), and includes the coal used at coal gasification projects (classified
in the mining sector). It excludes the coal used in coke plants.

®The estimate covers fuel use at petroleum refineries (SIC 2911) only. The fuel used at petrochemical plants is excluded. The
MECS estimate for SIC 2911 includes petrochemical fuel use if the petrochemical plant does not report separately on the Census or
Annual Survey of Manufactures.

foil products included in the MECS estimates are residual fuel, distillate fuel oil, and LPG. All petroleum products are included
in the estimate published in the Monthly Energy Review.
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Appendix C

1988 Manufacturing Energy Consumption Survey
Form EIA-846A

OMB No.190

5-0169: Approval Expires 04/30/91

ACTING AS COLLECTING AND COMPILING AGENT FOR
UNITED STATES DEPARTMENT OF ENERGY

the ket
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Mast Station 14 023 Forrestal. 1000 Independence Avenue. SW. Washingtan, DC 20485; and m rhe Oftice of information and

U.S. DEPARTMENT OF COMMERCE Seguiatury Affarcs. Dtfice of Management and Budget, Washington, DC 20503

BUREAU OF THE CENSUS

ENERGY INFORMATION ADMINISTRATION

1988

MANUFACTURING ENERGY
CONSUMPTION SURVEY

NOTICE — This survey 's mandatory under
the Federal Enargy Administration Act of
1974, P.L. 93-275, and under Title 3, Subtitle
B of the Omnibus Budget Reconciiation Act
of 1986, P.L. 99-509. Failure to respond may
result 10 criminal fines, civil penalties, and
other sanctions as provided by law. The

of your to this

survey s protected by law (title 13, U.S.
Code). y
sworn Census employees and may be used DUE DATE:
only for statistical purposes. The law also
provides that copies retained in your files are
Immune from legsl process

Your response may be seen only b

In ccrrespondence pert

PLEASE COMPUETE THIS
FORM AND RETURN 1O

JULY 20,

ing to this report, please refer to this Census File Number (CFN).

Please correct errors in name, address, and ZIP Code. ENTER street and number if not shown.

T

-

BUREAU OF THE CENSUS
1201 Enst Tenth Street
Joffersonville, IN 47132

NOTE
Plo.n read the enclosed

1989

It you cannot file by the due date. a time extension request should be sent to ;’;3 7068,
the above address. please include your 11-digit Census File Number (CFN).

th before filling

out this form. Compiete
sach item. If you have
y questions, call (301}

’ Section | — NONCOMBUSTIBLE ENERGY SOURCES

Item description
(hH

Electricity
2)

Steam

17
i

Industrial hot water
128 (4)

1b.

. During 1988, what amount of each energy source
d b

was p y this ment from
utilities and deli d to this ent site?

What was the total expenditure for the
purchased energy sources reported on
line 1a?

Kilowatthours

Million Btu

Million Btu

Mil.

TThou. " kWh

L I

Dollars

Dollars

Dollars

Mil.

[Thou. 1D

ol. Mit.

:Thou. :Dol, Mil. :ThouA :Dol.

! |

2b.

. During 1988, what arnount of electricity and

steam was purchased from nonutility
by this i 1t and deli d
to this establishment site?

What was the total expenditure for the
purchased electricity and steam reported
on line 2a?

Kilowatthours

Million Btu

: Thou. | kWh

Dollars

Dollars

:Thou. :D
! I

ol. Mil. IThou. :Dol.

During 1988, what amount of each energy source
was from

and deli d to this i site? Do not
inchide the purchases reported in lines 1a or 2a.

Kilowatthours

Million Btu

Million Btu

Thou. :kWh

TOTAL electricity receipts. {Sum of lines 1a, 2a,
and 3). NOTE — Copy this quantity to column 2,
line 1 of Section lll — FUEL SWITCHING.

During 1988, how much electricity was generated
on this site by cog ation?

RN U

|
|
+
|
|
|
L
|
)

During 1988, how much of each energy source
was generated onsite from solar power, wind
power, hydropower, and geothermal sources?

Million Btu

Million Btu

During 1988, how much electricity was
d onsite by pr other than thase
covered on lines 5 and 67

During 1988, how much electricity was sold or
transterred to utilities?

During 1988, how much of each energy source
was sold or transterred to establishments other
than utilities?

|
|
|
|
|
i
I
|
I
)
!
|
i
|

Million Btu

Million Btu

10.

If line 3, column 2 has a nonzero entry, and any of
your electricity suppliers was another establishment
of your , identify that ment at
right. If you recewad electricity transfers from more
than one your . provide

L Name of energy supplier

Address - Number and street

City

their identifying information in the ““Remarks’’ section.

State ZIP Code Phone number

( )

1.

12.

Ouosrrans 1 1 and 12 below should be answered if this establishment generated any electricity onsite in 1988. if no
2 has zero entries for lines 5, 6, and 7), omit questions 11 and 12 and proceed

onsite {
directly to Sacnon Il — Combustible Energy Sources.

Was this establishment electrically interconnected with an electric utility {that is, able to deliver
electricity to the grid as well as receive electricity) as of December 31, 87 .

Was this establishment designated as a Qualifying Facmtv (QF} under Public U(mtv Regulatory
Policies Act of 1978 (PURPA) as of December 31, 1988?

Energy Information Administration/Manufacturing Energy Consumption Survey:
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1988 Manufacturing Energy Consumption Survey
Form EIA-846A (Continued)

’ Section Il — COMBUSTIBLE ENERGY SOURCES
Units Energy sources received in 1988
Census used Q Total expenditure, including
Fratgy sources Use for pu,ch::e';"f,‘ and dehvery charges. o!L(,h:e Total other receipts
Onlv | reporting delivered ta this quantity in col. {4) {transters in and
N establishment (5} . central purchases)
e 12 13 (4} Mil Thou Dot (6}
A. SOLIDS
1. Anthracie 406 -
2. Bituminous and subbituminous coal 414
3. Breeze 448
Short
tons |
4. Coal coke 430
5. Lignite 422 i :
8. Total coal and coke /Sum of anthracite,
bitumi and subbitumi coal,
breeze, coal coke and lignite} 455
Million I :
7. Biomass 901 Btu ! !
T T
Barrels ! !
8. Petroleum coke 703 1 |
T T
9. Roundwood (wood cut specifically | |
for fuel use) 802 i i
10. Waste materials (wastepaper, ; \‘
packing materials, etc.) 729 ] {
Million : Iﬁ
11. Wood chips, bark, and wood waste 810 Btu | |
12. Other solids (Specify) \ A
919 { |
T T
| [
927 | ) l
T T
B. GASES 1,000 : :
cu. ft. \ \
1. Natural gas 307 . L
i I
2. Acetylene 646 : |‘
| 1
3. Blast furnace gas 804 : 1
1 l
4. Coke oven gas 612 l 1
MiHion ! !
6. Hydrogen 638 Btu . !
8. Waste and byproduct gases (e.g., refinery : :
off gas, vent gas, plant gas, stil! gas) 620 . |
7. Other gases (Specify) t |
936 l :
i l
| i
943 o i
C. LlauiDs I i 8
1. Distillate fuel oil (numbers 1, 2, and 4 1 ) y
fuel oils and diesel) 224 Barrels 1 1 J
T T
1 |
2. Kerosens 273 l | )
T T
T | |
3. LPG {sthane, ethylens, propane, ! [
propylsne, butans, butylene) 240 Gellons l {
e l | )
4. Motor gasoline 232 i :
. Milllon ! !
&. Pulping or black liquor 737 Btu L H
1 [
8. Residusl fuel oil (numbers 5, 6. navy Barvels I :
special, and bunker c) 216 | )
T T
1 1
7. Waste oils and tars 711 T ' |
8. Other fiquids (Specify] Mittion 1 |
960 Stu | |
T T
] 1
868 | (
Enter the total design storage capacity located onsite as of December 31, 1988, for:
1a. Distillate fuel oil w____ _ Barrels
1b. Residual fuel oil 218 Barrels
1c. LPG 240 Gations
FORM EIA-846A (5-1.89)
Page 2
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1988 Manufacturing Energy Consumption Survey
Form EIA-846A (Continued)

Please snter this sstablishment’s 11-digit Census File Number ;
} Section Il - COMBUSTIBLE ENERGY SOURCES — Continued
Energy sources produced onsite in 1988[ Energy sources consumed onsite in 1988
o Does the entrv i col (71 i Quantty € Cﬁnsu:
he prod : ! nergy sources se
Quantty produced repres:\:\;rlodeug:%'“m m Quantity : iocyoa?ls:(;?\?\?pl 8 Only
onsite another energy source consumed as a fuel I e
consumed onsie? purp
7y 8) (91 (10} (1)) {12)
A. SOLIDS
1. Anthracite 406
2. Bituminous and subbituminous coat 414
Ly N
Vlives 20 aNe 3. Breeze 448
i 21N
! ves ° 4. Coal coke 430
5. Lignite 422
C to hne 1 of section 3 - 5
opytofing Tofsecton Sy 6. Total coal and coke (Sum of anthracite,
bitumit a bbitumi coal,
o breeze, coal coke and lignite) 455
- o 7. Biomass 901
10 ves 27 No
. - o o 8. Petroleumn coke 703
9. Roundwood {wood cut specifically
o for fuel use) 802
10. Waste materials {wastepaper,
packing materials, etc.} 729
yOves 20No
11. Wood chips, bark, and wood waste 810
1[dves 2[JNo 12. Other solids
R 819
1 Cves 2[Ino
927
Copy to line 1 of section 3 F
B. GASES
1. Natural gas 307
10ves 20No
2. Acetylene g4
1(Sves 200No
3. Blast furnace gas 604
10ves 200No
4. Coke oven gas $12
10ves 200No
6. Hydrogen 038
10 ves 20nN0 6. Waste and byproduct gases {s.g., refinery
5 off gas, vent gas, plant gas, still gas) - 620
10ves 20No 7. Other gases
238
1 D Yes 2 a No
Copy to line 1 of section 3
opy to line 1 of section ; c. LIQUIDS
10Oves 200No 1. Distillate fusl oil (numbers 1, 2, and 4
fuel oils and diesel) 224
1[dves 2(3no
2. Kerosene 273
Copy to line 1 of section 3 7
1Oves 200No 3. LPG iethans, ethylene, propane,
propylene, butane, butylens) 240
10ves 200No
4. Motor gasoline 232
1 D ves 20 No
8. Pulping or black liquor 137
Copy to tine 1 of section 3;
10ves 200 8. Residual fuel oil (numbers 5, 6, navy
special, and bunker c) 218
v Oves 200No
o 7. Waste oils and tars 711
1O ves 200N0 8. Other liquids
950
1Oves 200 No
268
FORM €1A B48A (5-1-89) F‘aqe 2
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1988 Manufacturing Energy Consumption Survey

Form EIA-846A (Continued)

' Section lll — FUEL SWITCHING

[tem descoption
)

f Electricity

J 3

Total coal and coke

L 3

1. Quantity consumed — Copy the total electricity
receipts from line 4 of section 1. and the Juantities o
coal and coke, natural gas. distidlate fuel 0 (PG e
residual fuel oil consumed onsite as a fuel ‘ram
column {9} of section i,

ot

Short tons

Now answer lines 2 and 3 as appropriate for the
columns with nonzero entries in fine 1. Do not
consider differences in energy prices when
estimating amounts.

2. Quantity nonswitchable — Enter the amount of
the quantity in line 1 that could NOT have been
replaced within 30 days by another energy source
in 1988.

Pt

Short tons

3. Quantity switchable — Subtractline 2 from line 1
and enter the results. This represents the total
quantity of enargy consumption that CQULD HAVE
BEEN replaced within 30 days by one or more
aiternative energy sources in 1988.

Koswalthouts

Short tons

Now answer linas 4a through 10b as appropriate for
the columns with nonzero entries in line 3. Complete
one column before starting another.

4a. Of the amount shown in line 3, what is the maximum
amount that couid have been replaced by electricity?

4b. What is the minimum lead time requiveiditb‘rﬁ'ake the
switch to electricity?

Short tons

1{]Less than 1 day
2[]1 day to 1 week
30 More than 1 week but within 30 days

Ba. Of the amount shown in line 3, what is the maximum
amount that could have been replaced by coal and
coke?

switch to coal and coke?

Kilowatthours

1 [;‘ Less than 1 day
211 day 1o t week
3{IMore than 1 week but within 30 days

8a. Of the amount shown in fine 3, what is the maximum
amount that could have been replaced by natural
gas?

8b. What is the minimum lead time required to make the
switch to natural gas?

Kilowatthours

1 Jiess than 1 day
2[]1 day to 1 week
301 More than 1 week but within 30 days

Short tons

10 Less than 1 dsy
ZDI day to 1 week
3] More than 1 week but within 30 days

7a. Of the amount shown in line 3, what is the maximum
:‘::::um? that could have been replaced by distillate
oil

7b. What is um lead til
switch to distillate fuel oil?

Kilowatthours

1) Less than t day
2 D 1 day to 1 week
30 More than 1 week but within 30 days

Short tons

10 Less than 1 day
ZD'I day 10 1 week
3D More than 1 week but within 30 days

8a. Of the amount shown in line 3, what is the maximum
smount that could have been replaced by LPG?

8b. What is the minimum lead time required to make the
switch to LPG?

Kilowatthours

100 Less than 1 day
20 day to ) week
303 More than 1 week but within 30 days

Short tons

ZDI day to 1 week
30 More than 1 week but within 30 days

9a. Of the amount shown in line 3, what is the maximum
m that could have been replaced by residual
oi

switch to residual fuel oil?

Kilowatthours

2001 day 10 1 week
30 More than 1 week but within 30 days

Short tons

100Less than 1 day
2D1 day to 1 week
30 More than 1 week but within 30 days

10e. Of the amount shown in tine 3, what is the maximum
amount that could have been replaced by any other
energy source? /dentify that energy source. Fi

10b. What is the minimum lead time required to make the
switch to that energy source?

Kilowatthours

aness than 1 day
2 day to 1 wesk
3{ I More than 1 week but within 30 days

Short tons

2 day to 1 week
3DMOmmm1wnkamﬁn 30 days

FORM EIA-848A (5.1.89)

Page 4

~.
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1988 Manufacturing Energy Consumption Survey
Form EIA-846A LContinued)

Please enter this establishment’s 11-digit Census File Number '

' Section lll — FUEL SWITCHING — Continued

1 GLess than 1 day
2071 day to 1 week
3 More than 1 week but within 30 days

1 D Less than 1 day
2001 day 10 1 week
3(IMore than 1 week but within 30 days

il Less than 1 day
2(1 day to 1 week
3T More than 1 week but within 30 days

Naturel gas Distillate tusl oil LPG Residual fuel oil
107 14) 224 (5 240 16) 216 (7)
1,000 cu. ft Barrels Cabtluns Barrels
1,000 cu. ft Barreis Gailans Barrels
1,000 cu. ft Barrels Gailons Barrels
1,000 cu. ft Barrels Gallons Barrels

100 Less then 1 de
201 day 10 1 wesk
30 More than 1 week but within 30 days

1,000 cu. ft1.

10 Lens than 1 day
ZG\ day 1o 1 week
300 More than 1 week but within 30 days

Barreis

1 DLass than 1 da
2001 day 1o 1 week
30 More than 1 week but within 30 days

10 Less than 1 day

Gallons

211 day to 1 week
30T More than 1 week but within 30 days

Barrels

1iess than 1 day
2D| day to 1 week
BD More than 1 week but within 30 days

Barrels

i DLess than 1 day
2[J1 day to 1 waek
3D tore then 1 week bt within 30 days

Gallons

10]Less than 1 day
ZDI day to 1 week
3D More than 1 week but within 30 days

Barrels

|DLess than 1 day
2[:]1 day 10 1 week
3 More than 1 week but within 30 daya

1.000 cu. ft.

\[]mem 1 day
2011 day to 1 week
3[0More than 1 week but within 30 days

Gallons

10 tess than day
2001 day to 1 week
3(JMore than 1 week but within 30 days

Barrels

\DLmthan\day
2D| day to 1 week
30T More than 1 week but within 30 days

1,000 cu. ft.

|DLau than 1 day
2031 day 101 week
3 I More than 1 week but within 30 days

Barrels

10 Less than 1 day
2[4 day 10 1 week
30 More than 1 week but within 30 days

Barrels

|DLeuman\day
200 day 10 1 week
300 More than 1 week but within 30 days

1,000 cu. ft.

1080t ess than 1 day
2l day t0 1 week
3[:Immm 1 woek but within 30 days

Barrels

100 Less than 1 day
201 day to 1 week
30T More than 3 week but within 30 days

Gallons

1O Less than 1 day
20 day to 1 week
303 More than 1 week but within 30 days

1,000 cu. ft.

1 DLm then 1 day
20 day to 1 week
30T More than 1 week but within 30 days

Barrels

1Ckess than 1 day
2001 day to 1 week

Gallons

10 ess tran 1 day
2001 day to 1 week

Barrels

1Oiess than 1 day
2001 day to 1 week

3 More than 1 week but within 30 days 3 JMore than T week but within 30 days ' 3{_]More than 1 waek but within 30 days

FORM EiA-848A (5-1.89)

Page 5
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1988 Manufacturing Energy Consumption Survey
Form EIA-846A (Continued)

Section IV — REMARKS - Please use this space or attach a separate sheet for any explanations that may be essential
in understanding your reported data. Be sure to include the name, address, and telephone number of power generating

blish, of your company that transferred or delivered electricity or steam to your establishment in 1988 if you did
not have enough room in saction 1.

! Section V — CERTIFICATION — The data in this repott have been prepared in d with the i i

Name of person to contact regarding this report — Print or type Area code Number Extension
Telephone
Address — Number and street FROM:  TMo. TDay TYear
Period covered ! ! i
by thisreport  TO: }Mo. 1Day | Yoar
I 1 L
City State ZIP Code Signature of authorized person Date

FORM EIA-B48A (5-1-89) *
Page 6
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1988 Manufacturing Energy Consumption Survey

Form EIA-846A (Continued)

EIA-846A-1

(5-12.89}

U.S. DEPARTMENT OF COMMERCE
BUREAL OF THE CENSUS

INSTRUCTIONS FOR FORM EIA-846A
1988 MANUFACTURING ENERGY CONSUMPTION SURVEY

A. Who is Responsible for Conducting the
Manufacturing Energy Consumption Survey?

The Manufacturing Energy Consumption Survey
(MECS) was designed, and is being sponsored, by the
Energy Information Administration (EIA) of the U.S.
Department of Energy. The survey is being
administered and compiled by the U.S. Bureau of the
Census.

B. What is The Purpose of This Survey?

The MECS will collect data on energy consumption
and usage patterns for the manufacturing sector of
the U.S, economy. In addition, it will measure the
short-term {within 30 days) capability of your
establishment to have used substitute fuels in place
of those actually consumed in 1988. The information
obtained from the MECS will be used to publish
aggregate statistics on the consumption of energy
for fuel and nonfuel uses, and on some energy-
related issues such as energy prices, electricity
generation onsite, and fuel-switching capabilities.

C. Who Should Report?

This survey is mandatory under the Federal Energy
Administration Act of 1974, P.L. 93-275, and
under Title 3, Subtitie B of the Omnibus Budget
Reconciliation Act of 1986, Public Law 99-509.

This form is addressed to establishments operating
primarily in the manufacturing sector, SIC 20 through
39, except for SIC 28, 29, and 3312, as defined by
the 1987 Standard Industrial Classification Manual
{SIC). Establishments operating in SIC 28, 29, or
3312, will compiete similar MECS forms. Response
by establishments included in the MECS sample
selected for the survey and receiving the MECS
survey form is roquired by law. Failure to respond
may result in criminal fines, civil penalties, and other
sanctions as provided by law.

D. How is My Privacy Protected?

By Section 9 of Title 13, U.S. Code, your report to
the Census Bureau is confidential. It may be seen
only by sworn Census Bureau employees and may
be used only for statistical purposes. The law also
provides that copises retained in your files are
immune from legal process.

E. When Is The Report Due?

The questionnaire should be returned by the due
date specified on the form. Please use the enclosed
return snvelope. If the envelope has been
misplaced, return the completed questionnaire to:

Bureau of the Census
1201 East Tenth Street
Jeffersonville, IN - 47132

F. How Is a Manut. ing Establish
Defined?

A manufacturing establishment is an economic unit
at a single physical location where the mechanical or
chemical transformation of ials or substances
into new products is performed. These operations
are generally conducted in facilities described as
plants, factories, or mills and characteristically use
power-driven machines and material-handling
equipment. Manufacturing also includes such
activities as the assembly of components of
manufactured products and the blending of materials
such as lubricating oil, plastics, resins, or liquors.

An blishment is not r ily i ical to a
business concern or firm, either of which may
consist of one or more establishments. An
establishment may consist of one or more units that

are engaged in separate or distinct activities. These
units may be separated physically as well as
economically, with separate records or substantially
accurate reports available for each. If this
establishment has previously completed the Annual
Survey of Manufactures (ASM), Form MA-1000,
conducted by the U.S. Census Bureau,
establishment boundaries should correspond to
those used for the ASM. Each unit should be
troated as a separate establishment ONLY if that
was the determination made for the ASM. Do
not consolidate two ASM establishments into a
single establishment for purposes of the MECS,
or separate a single ASM establishment into
two MECS estabiishments. Match the 11-digit
Census File Number {CFN) located on the MECS
questionnaire mailing label with the CFN on the ASM
mailing label. Responses to MECS questions should
include the same activities as those considered
when responding to the matching ASM. If this
establishment has never completed an ASM, report
for all activities that occur at this physical location.

Section 1 — NONCOMBUSTIBLE ENERGY
SOURCES

Energy sources used in manufacturing can be divided
into two groups: combustible (capable of being
burned), and noncombustible (such as electricity,
steam, and industrial hot water). The purpose of
section 1 is to collect 1988 data for noncombustible
energy sources, in particular, electricity and steam.

Column 2 collects data that will provide important
information on the components of electricity
production, and permit an estimate to be made of the
total consumption of electricity at your establishment.
Column 3 collects data on the additional contribution
that steam makes to the total consumption of energy
at your establishment through net transfers and
steam generated onsite by renewable energy sources.
Column 4 collects data on hot water purchased for
use as an energy source and used at this
establishment site.

Electricity is to be reported in thousands of kilowatt-
hours. Steam and industrial hot water are to be
reported in millions of Btu. If you keep your records for
steam in pounds, use a factor of 1,200 Btu per pound
of steam to convert your data into Btu.

SPECIFIC INSTRUCTIONS

Line 1a — Quantity Purchased From Utllities —
Enter the quantity of each noncombustible energy
source that was purchased from a utility and deliversd
to this establishment site in 1988, regardiess of when
payment was made. For purposaes of this question,
utilities are companies that produce and/or deliver
electricity and/or natural gas, and are legally obligated
to provide service to the general public within their
franchise area. Utilities do not include such generators
of electricity as independent power producers, small
power producers, or cogenerators not located at this
establishment site. Include quantities purchased for
ANY onsite use, for example, production of heat and
power, electrolysis processes, or steam cleaning.
Exclude all:

e quantities purchased from independent power
producers, small power producers, or cogenerators
not | d at this blish site.

quantities delivered from other establishments
in your company even if those quantities were
repurchased from them by your establishment.

quantities purchased and paid for by a central
purchasing entity from this blish

quantities for which payment was made in-kind.

CONTINUE ON PAGE 2
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1988 Manufacturing Energy Consumption Survey
Form EIA-846A (Continued)

Line 1b — Expenditures For Purchases From
Utilities — Enter the total expenditures for the
purchased quantities reported on line 1a. inciude all
expenditures regardless of when payment was
actually made.

Line 2a — Quantity Purchased From Nonutilities —

Enter the quantity of electricity and steam that was
purchased from offsite nonutuility power prodycers
and delivered to this establishment site in 1988,
regardless of when payment was made. Include
quantities purchased for ANY onsite use.

Exclude all:

® quantities delivered from other
establishments in your company even if
those quantities were repurchased from
them by your establishment.

quantities purchased and paid for by a
central purchasing entity separate from this
establishment.

® gquantities for which payment was made in-kind.

Line 2b — Expenditures For Purchases From
Nonutilities — Enter the total expenditures for the
purchased quantities reported on line 2a. Include ali
expenditures regardless of when payment was
actuatly made.

Line 3 — Other Recelpts — Enter all additional
quantities deli d to your blishment site in
1988 but not reported on lines 1a or 2a.
include:

quantities purchased and paid for by a
central purchasing entity separate from this
establishment.

quantities transferred from another
astablishment of your company for which
payment was not made.

quantities delivered from another
establishment of your company even if those
quantities were repurchased from thern by
your establishment.

® quantities for which payment was made in-kind.

Line 4 — Total Electricity Recelpts — Enter
the sum of lines 1a, 2a and 3 for electricity only.
Copy this total electricity receipt figure to
column 2, line 1 of Section Il — Fuel Switching.
Line 5 — Quantity Cogenerated — Enter the
total quantity of electricity cogenerated from
all energy sources, including renewable
sources. For purposes of this survey, slectrical
cogeneration is defined as the production of
electric energy and another form of useful
energy (such as heat or steam} through the
sequential use of energy.

Line 6 — Quantity G d from R b
Enter the total quantity of each noncombustible
energy source generated onsite directly from solar
power, wind power, hydropower, or geothermal
sources. Any electricity produced as a partof a
cogeneration process (that is, electricity generated
from geothermal steam which is then itself used)
should be luded. Such qt ities should be
included on line 5.

Line 7 — Other Generation — Enter the total
quantity of electricity generated onsite by all other
means not included on lines 5 and 6 above. For
example, electricity generated by diesel generators
should be reported. here.

EIA-846A- (5-12-89)

Page 2

Line 8 — Sales or Transfers to Utllities — Enter
the total quantity of electricity sold or transferred
by your establishment in 1988 to utilities. For
purposes of this question, utilities are companies
that produce and/or deliver electricity and/or
natural gas, and are legally obligated to provide
service to the general public within their franchise
area. Utilities do not include such generators of
electricity as independent power producers, small
power producers, or cogenerators not located at
this establishment site. Include quantities
exchanged for the same or any other energy
source(s).

Line 9 — Sales or Transfers to Nonutilities —
Enter the total quantity of each noncombustible
energy source sold or transferred in 1988 to
establishments other than utilities. Include
quantities exchanged for the same or any other
energy source(s).

Line 10 — Nonutility Suppliers — If any
electricity reported in column 2, line 3 was
obtained by transfer from another
establishment of your company, enter the
name, address and telephone number of the
supplying establishment. If you received
transfers from more than one of this type of
establishment, use the ‘‘Remarks’’ section to
identify remaining suppliers.

Questions 11 and 12 should be completed if there
was any electricity generated at this
establishment site in 1988 (column 2 has a
nonzxero entry on lines 5, 8, or 7). If your
gstablishment had no onsite generation in 1988,
omit questions 11 and 12 and proceed with
Section Il — Combustible Energy Sources.

Question 11 — Indicate by checking the
appropriate box whether or not this establishment
was electrically interconnected with an electric
utility (that is, able to deliver electricity to the grid as
well as receive electricity) as of December 31, 1988.

Question 12 — Indicate by checking the
appropriate box whether or not this establishment
was designated as a Qualifying Facility (QF) under
the Public Utility Regulatory Policies Act of 1978
(PURPA) as of December 31, 1988.

Section Il — COMBUSTIBLE ENERGY
SOURCES

Column 1 — Energy Sources to be Reported —
Twenty-three energy sources have been preprinted
in column 1, separated into the general categories
of solids, gases, and liquids. Prior to pleting
columns 4 through 10, determine from the criteria
below which of the preprinted energy sources
should be included for reporting and which
excluded.

First, EXCLUDE all energy sources that were not
consumed for any purpose at this establishment
site during 1988. All excluded energy sources
should be lined out, and no entries should be made
in columns 4 through 10. Next, if your
establishment consumed any energy sources for
any purpose during 1988 that are not included in
the preprinted list, add those snergy sources under
the ‘'Other’’ heading for solids, gases, or liquids.

All unlined energy sources, including any additions
to the preprinted list, should be further evaluated
for inclusion or exclusion by the specific criterion in
the following paragraph.

CONTINUE ON PASE 3
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If your only means of supply of an
energy source during 1988 was as a
byproduct of energy source inputs to
any of your manufacturing processes,
it should be included ONLY if it was at
least partially consumed onsite as a
fuel during 1988 (that is for heat,
power, or electricity generation). if
none of that onsite-produced energy
source was consumed onsite as a
fuel, it should be excluded.

Complete columns 4 through 10 for all energy
sources that were not excluded by the above
procedures. Entries should be made in accordance
with the specific instructions for these columns.

Column 3 — Reporting Units — Use the indicated
units for reporting all quantities. For those
establishments that keep records in Btu, note that
volume measures should be reported as actual
physical quantities, rather than adjusted to
represent a standard energy content. One barrel
contains 42 gallons. The approximate liquid
equivalent conversion factor of LPG is 3.603 million
Btu per barrel. Petroleum coke should also be
reported in barrels. A barrel will hold approximately
400 pounds of petroleum coke, or the equivalent of
6.024 milflion Btu. A short ton of petroleum coke
contains approximately 30.12 million Btu. Natural
gas should be reported in thousands of cubic feet.
One thousand cubic feet of natural gas is equal to
about 10.3 therms, or 1.03 million Btu.

Col 4-Q ity Pur d — Enter the
quantity of each energy source that was purchased
and delivered to this establishment in 1988,
regardless of when payment was made. Include
quantities of those energy sources that were
purchased for ANY onsite use, for example, the
production of heat or power, electrolysis processes,
steam cleaning, or as a petrochemical feedstock or a
raw material input to any manufacturing operation.
Exclude all:

quantities delivered from another establishment
in your company even if those quantities

were repurchased from them by your
establishment.

quantities purchased and paid for by a central
purchasing entity separate from this
establishment.

quantities for which payment was made in-kind.

Column 5 — Expenditures — Enter the total
expenditures for each of the purchased quantities
reported in column 4. Include all expenditures
regardless of when payment was made.

Column 6 — Other Receipts — For each included
energy source, enter all additional quantities
delivered to your establishment site in 1988 but not
reported in column 4.

Include:

quantities purchased and paid for by a
central purchasing entity separate from this
establishment.

quantities transferred from another
establishment of your company for which
payment was not made.

quantities delivered from another
establishment of your company even if these
quantities were repurchased from them by
your establishment.

quantities for which payment was made in-kind.

EIA-848A-1 (5-12-89)
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Column 7 — Onsite Production — Enter the
total quantity of any energy source that was
produced onsite in 1988 as a product, a
byproduct, a waste material, or an output from a
captive (onsite) mine or well, and was at least
partially consumed onsite. Enter the TOTAL
quantity produced onsite, regardless of whether
some or all of it was consumed as a fuel or
feedstock, transferred offsite, sold, or otherwise
disposed of. Examples of byproducts include coke,
hydrogen, still gas, coke oven gas, wood chips
and black liquor. Examples of waste products
include wood scraps, packing materials, waste
paper and cardboard, and waste oils.

Column 8 — Source of Onsite Production — For
each energy source that has an entry in column 7,
check the "’Yes’’ box if the amount listed in column
7 resulted from consumption of any other energy
source listed in Section Il — Combustible Energy
Sources. Check the ’"No’* box if the energy source
came from captive wells or mines, or is a product or
byproduct/waste product from materials not listed
in section Il as a combustible energy source.
Examples include:

hydrogen produced as a byproduct of
natural gas in an ammonia plant would
have the *“Yes’' box checked.

hydrogen produced through the
electrolysis of brine in a chlorine plant
would have the ’"No’’ box checked.

coke oven gas produced during the
coal coking process would have the
‘“Yes'’ box checked.

wood chips produced as a byproduct of
wood purchased for use as a raw
material rather than a fuel would have
the ‘‘No’’ box checked.

pulping {black) liquor, used in the chemical
pulping of wood, that is burned in a
recovery furnace or otherwise combusted,
would have the “’No’’ box checked.

Column 9 — Onsite Fuel Consumption — Enter
the quantity consumed onsite as a fuel for the
production of heat, steam, power, or the generation
of electricity. Also include fuel consumed by
vehicles dedicated primarily for use onsite. Copy the
entries, if any, in column 9 for natural gas, distillate
fuel oil, residual fuel oil, LPG, and total coal products
to line 1 of Section Il — Fuel Switching.

Column 10 — Onsite Nonfuel Consumption —
Enter the quantity of each energy source that was
consumed onsite for all purposes other than fuel use.
Include all quantities consumed as feedstocks {for
example, butane processed in producing rubber
compounds), raw materials {for example, coal used
to produce coke)}, additives, or ingredients for
products manufactured by this establishment.
Exclude all offsite dispositions such as sales and
transfers to other establishments.

Question 1 — Enter the total design storage capacity
located onsite as of December 31, 1988, for residual
fuel oil, distillate fuel oil, and LPG. Report the shell
capacity {that is, the design capacity of the storage
tanks) in the units of measure specified.

Include:

* Onsite capacity of all storage facilities
regardless of the intended disposition of the
energy source {include both product storage
tanks and tanks dedicated for onsite use).

Onsite capacity dedicated or leased for storage
of energy sources owned by other
establishments.

CONTINUE ON PAGE 4
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Section 1Il — FUEL SWITCHING

This portion of the survey is intended to measure the
short-term capability of your establishment to have
used substitute energy sources in place of those
actually consumed in 1988. Capability to use
substitute energy sources means that this
establishment’s combustors {for example, boilers,
furnaces, ovens, blast furnaces) had the machinery
or equipment either in place or available for
installation in 1988 so that substitutions could
actually have been introduced within 30 days
without extensive modifications.

NOTE — Fuel-switching capability as measured by
this survey does not depend on the relative prices of
energy sources; it depends only on the
characteristics of your equipment and certain legal
constraints. Fuel-switching capability sets limits on
the extent to which you could switch to a substitute
energy source if you wanted to or needed to. It has
nothing to do with whether you would want to
switch if you could. Therefore, relative prices of
energy sources are not related to fuel-switching
CAPABILITY and should be ignored when
completing this section.

We recognize that records of fuel-switching
capability are not regularly maintained. Accordingly,
reasonable approximations of fuel-switching
capability are acceptable. These approximations
should be based on the judgment of a person
knowledgeable about the fuel-switching capability
and operations of your establishment. They are not
expected to be formal engineering estimates based
on a day-by-day analysis of the operating levels of
individual combustors and interactions between
them. Respond as realistically as possible, given
your actual operations in 1988.

Base your estimates on the availability of substitute
energy sources and the physical condition of your
equipment during 1988. Include switching
capability that could have resutted from the use of
redundant and/or standby combustors, and from
combustors that were already equipped to fire
alternative fuels. Lines 1 through 3 of this portion of
the form measure your establishment’s overall
capability to have switched from specific energy
sources in 1988. Lines 4a through 10b describe
your capability to replace a given energy source by
specific alternative energy sources.

SPECIFIC INSTRUCTIONS

Line 1 — Quantity Consumed — Enter the total
electricity receipts figure from column 2, line 4 of
Section |, and the fuel consumption figures from
Section Il for total coal and coke, natural gas,
distillate fuel oil, LPG, and residual fuel oil. The
quantities to be copied are noted in the
appropriate-boxes of sections | and Il.

Ltine2 —Q ity Nonswitchable — Enter the
amount of the quantity reported on Line 1 that
could NOT have been replaced within 30 days by
any other energy source in 1988, even given a
severe curtailment. NOTE — Include only that
portion of total electricity receipts (purchases plus
transfers in) that could NOT have been replaced
by either onsite-generated electricity or energy
source(s) which accomplish the same purposes as
the offsite-produced electricity {e.g. supplying
heat or power). Portions of individual fuels may be
non-switchable due to limitations such as:

EIA-BASA-| {5-12-89)
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s the characteristics of your physical plant (for
example, single-fired combustors or the
absence of redundant and/or standby
combustors}, or the requirements of your
manufacturing process.

binding take or pay contracts with energy
suppliers that were in place.

* environmental regulations which limit the
amounts of potential replacement fuels that
could be burned.

DO NOT consider current relative prices of
fuels as a limitation to switching capability.

Line 3 — Quantity Switchable — Subtract line 2
from line 1 and enter the results. These values
represent the quantity of each energy source
consumed that COULD HAVE BEEN replaced
within 30 days by at least one other energy source
in 1988. NOTE — If all entries on line 3 are zero,
complete the Remarks and Centification sections of
the survey and return it to the Census Bureau. For
each entry on line 3 that is nonzero, complete the
remainder of that column, Complete one column
before starting another.

Lines 4 through 10, Part a — Replacement
Quantities — Report the maximum amount of the
quantity shown on Line 3 that could have been
replaced within 30 days by each of the energy
sources on lines 4 through 10, under the
constraints listed in the instructions for line 2.
Report all amounts in the units of the energy source
that is being replaced. DO NOT convert this
amount to units of the replacement energy
sources. NOTE — Be sure to take into account not
only the fuels that could be directly substituted for
offsite-produced electricity, but also the fueis
needed to generate slectricity onsite that could
have been used in place of electricity receipts.

NOTE — The sum of lines 4a through 10a for each
column must be at least as large as the entry on line
3 of that column, and may be larger if more than
ong alternative fuel could have been used.

Lines 4 through 10, Partb — Lead Time — Mark
the minimum lead time required to switch to each
replacement energy source identified.

Section IV — REMARKS

Please provide any explanations that may be
helpful to us in understanding your reported data.
Attach a separate sheet if necessary. Be sure to
include the name, address, and telephone number
of nonutility power generating establishments of
your company that supplied selectricity to your
establishment if you did not have enough room in
section | to identify them.

Section V — CERTIFICATION

Period Covered By This Report — Enter the month,
day, and year of the beginning and the end of the
period covered by your report. If a calendar year
report: "‘From January 1 to December 31, 1988,""; if
a fiscal year, specify which {such as ‘‘From
December 1, 1987 to Novernber 30, 1988°"). If a
part-year report is submitted because the
establishment was not in operation or under your
company’s control for the entire year, specify the
actual period covered: for example ‘‘January 2, 1988
to August 15, 1988, or “June 1, 1988 to
December 31, 1988.""
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for reducing this burden, 10 the m Office of €73,
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ACTING AS COLLECTING AND COMPILING AGENT FoR _Rogulatory Aftairs, Office of and Budget, DC 20503.

UNITED STATES DEPARTMENT OF ENERGY In correspondencs pertaining 1o this report, pleass refer 10 this Census File Nussber (CFN).
ENERGY INFORMATION ADMINISTRATION [_

Petroloeum Refineries

1988
MANUFACTURING ENERGY

CONSUMPTION SURVEY L _l
NOTICE — This survey is mandetory under
the Federai Energy Administration Act of
1974, P.L. 93-275, and under Title 3, Subtitle
B'o:staheo o DMG-HEOO iger Reco Act Please comect errors in name, addrees, and ZIP Code. ENTER strest and nurnber if not shown.
of 3 . L respond
result in criminal fines, civil m PLEASE COMPLETE THIS BUREAU OF THE CENSUS NOTE
other sanctions n'n provided by law. m FORM AND R TURN 10 1”"“"":‘.’:‘7‘1‘32 the
of our 10 M“ w
survey le mv.' lew (title 13, U.S. k b bebore Mlling
Codil You eporse v bs 2000 S BY poare,  JULY 20, 1989 out thie form. Compiets
1orn-ﬁ.ticulwmom.‘“1’h-lawdso “M":m
provides that Copies retained in your files 818 . onvict fie by the due dets, a time extension request should be sent to 27, uetione,
lmemune from legal prooess. the above address, pleses Inchide vour 11-dight Ceneus Fils Number (CFN), 7 83-7088.
; Section | — NONCOMBUSTIBLE ENERQY SOURCES
tem description Electricity Steam Industrisl hot water
iy ki (2] " (3) 28 (4)
K Million Mislon
1a. During 1988, wh;;;‘n?motmhmvm YT TThou,  TkWh By by
was purchased sstablishment from . T
utilities and delivered to this site? : L
Dollars Dollars Dollers
1b. What was the total sxpenditure for the n T T i T T
purchased ported on Mil. , Thou. [Dol. Mil. | Thou. |::ml. Mil. :Thou. :Dol.
line 1a? | ! ) ! | |
Million B
2. During 1968, what amount of slectricity and Ml TThou. Tkwh
stesm was purchased from nemutiiity | T
Sers by this ond delivered | h
to this site? 1 |
Dollars Dollars
2h. What was the totsl expenditure for the " T T r T T
tectricity end 4 Mil. l‘|’hou. IDml. Mil. |Thon. IDol.
on fine 2a? ! 1 1 L
Kilowatthours Million Bw Milion Btu
3. Dumg1m whnunogmoiud\mgym Mil, 1|Th°u T_I.w,,
.nd" liversd to site? Do not ! !
memwmllnunah ! !
.. Tu?da) ”obcrtéidtymdsz(&mofhu 1:,2;, : :
— Copy column 2,
fine 1/0f Section il FUEL SWITCHNG. . :
8. During 1988, how much electricity wae generated ! !
on this site by cogeneration? ! !
8. During 1988, how much of sach energy source ! ! Milion Beu Milion By
was generated oneite from solar power, wind ' X
power, hydrop . ond 9 ? 1 1
7. During 1988, how much electricity wee : :
g oneite by p other than thoss 1 1
covered on fines 5 snd 67 ! |
8. During 1988, how much slectricity was sokd or ! |
wransferred 1o utifties? : :
9. During 1988, how much of sach energy source : : B L]
mmidonnmfmod establishments other 1 t
utilities? 1 !
[ Name of energy supplier
10. Ifline 3, column 2 has a nonzero sntry, end any of
vwobctmntywpphrl wumm Address - Number and strest
m.nvwmmmmm -
then one of your City State  ZIP Code Phone number
their identitying inf: in the ‘A " section. { )
Ouocuonlﬂlndlzbdowmwba d if this d any onaite in 1888. If no
m oot onsite 2nummuluwmsam7;,mmnutzwpw
11. Was this an slectric utility (thet is, abie to deliver
ommytomw“wdlumvummm)udmm 19887 ... ... .............. 10 ves 200Ne
12.  Was this establishment designatad as WFMK}F under Public Utility Reguiatory
Policies Act of 1978 (PURPA} ss of December 31, 1 ) ............................... 10 Yes 20ne i
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» Section H - COMBUSTIBLE ENERGY SOURCES

For pur s of this portion of the survey, a refinery is an ion that finished patroleum products from cruds
oil, unfinished oils, natural gas liquids, other hyd b , and alcohol. Products include motor i inished oils,
'] i special hth L , distillate fuel oil, idual fuel oil, lubricating oils, hatt and road oil, waxes,
petroleum coke, still g nd p h 1 § ks. N Yy Ot p hemical op i prod b by the
hemical of ials derived from petroloum or natural gas. A g the final prod are plastics (including
ynthetic rubbers), sy ic fibers, chemicals, drugs, and detergents.

Check the box next to the correct description of the establishment identified on the acdress label. Then supply data for Section it
according to the instructions for that description.

CLASSIFICATION INSTRUCTIONS

182 1 | Establishment consists of REFINERY operations ONLY {There may be
nonrefinery |p nicall operations . but those operations
are identified as a separate establishment for purposes of the Annual
Survey of Manufactures, Census Form MA-1000.)

Complete Version A of Section Il but dg NOT meke any
entries in columns 9 and 10. Ignore Version B of Section it
on pages 4 and 5

20} Establishment consists of both REFINERY AND NONREFINERY Compiete Version A of Section il INCLUDING columns
operations. 9 and 10. ignore Version B of Section il on pages 4 and 5.

30 | Establishment consists of NONREFINERY operations ONLY . iThere

may be colocated refinery operations but those operations are
identified as a separate establishment for purposes of the Annuai Complete Version B of Section Il on pages 4 and 5. Ignore

Survey of Manutfactures, Census Form MA-1000.) Version A.
VERSION A
Units Enter for entire blish

{ Census| used Quantit Total expenditure, including .
Energy sources gse tor purchased b:, and delivery charges, for the T‘(’t‘" °"h°' ’_9“'5‘5

nly i i uantity in col. (4} ransfers in an
rlporﬂ:!g delivered to 'h'f g y(s) central purchases}

o 12) 13) Thou. | Dol 6)

A. PETROLEUM BASED

!
| |
I |
) !
1. Crude oil/lease condensate 208 t |
Al T
! I
2. Residual fuel oil {(numbers 5, 6, navy Barrels “ :
special, and bunker c) 216 i )
{ [}
| t
3. Distillate fuel oil (numbers 1, 2, and 4 ! |
fuel oils and diesel) 224 | |
t T
! L
4. LPG (ethane, ethylene, propane, “ |
propylene, butane, butylene) 240  Gallons L f
i 1
8. Motor gasoline 232 l i }
8. Waste and byproduct gases (e.g., refinery Million l {
off gas, vent gas, plant gas, still gas) 620 Btu L 0
. ] 1
7. Petroleum coke 703 u : 1
1 [
8. Waste oils and tars 711 1 :
9. Other (Specify) Miilion | |
|
N o 950 Btu B %
|
) !
968 1 ) | |
1 |
B. NONPETROLEUM BASED : :
1. Anthracite 406 { 1
+ +
1 |
2. Biturninous and subbituminous coal 414 ) !
t t
i !
3. Breeze 448 Short ! |
tons : ;
4. Coal coke 430 1 !
+ t
] ]
5. Lignite 422 | !
8. Total coal and coke (Sum of anthracite,
bituminous and subbitumit coal,
breeze, coal coke and lignite) 455
1,000 H ,
7. Natural gas 307 cu. ft. i i
T T —
| i
8. Hydrogen 638 | |
9. Waste materials (wastepaper, i :
packing materials, etc.} 729 mmion ! !
10. Other {Specify) Btu ; H
976 | !
y
+ +
' |
984 | i

TORMTIA BARR L Ae
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Please antar this establishment’s 11-digit Census File Number }
F Section i — COMBUSTIBLE ENERGY SOURCES — Continued
VERSION A — Continued
Enter for entire Enter smount for finery only
Qi ity of each Quantit d Census
uantity of eacl Quantity consumed uantity consume Shipments offsite to Energy sources Use
8nergy source onsite for all nontuel i onl
produced onsite onsits as a fuel purposes other establishments 201 \4
) 18} 9) (10} (KR} (12)
A. PETROLEUM BASED
1. Crude oil/lease condensate 208
Copy to line 1 of section 3;
2. Residual fuel ail (numbers 5, 6, navy
special, and bunker c) 216
Copy to line 1 of section Ji
3. Distillate fuel oil (numbers 1, 2, and 4
fuel oils and diese!) 224
Copy toline 1 of section 3;
4. LPG (ethane, ethyiene, propane,
propyiene, butane, butylene) 240
6. Motor gasoline 232
6. Waste and byproduct gases {e.g., refinery
off gas, vent gas, plant gas, still gas) 620
7. Petroleum coke 703
8. Waste oils and tars 711
9. Other
950
988
B. NONPETROLEUM BASED
1. Anthracite 406
2. Bituminous and subbituminous coal 414
. 3. Breeze 448
' 4. Coal coke 430
6. Lignite 422
Copy to hne 1 of section 3
pytofine Tolsecuondy 6. Total coal and coke (Sum of anthracite,
bituminous and subbituminous coal,
breeze, coal coke and lignite!) 455
¥
7. Natural gas 307
8. Hydrogen 638
9. Waste materials (wastepaper,
packing materials, etc.) 729
10. Other
976
984
FORM EIA B488 15.1 89) page 3
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; Seoction | - COMBUSTIBLE ENERGY SOURCES — VERSION B
Units Energy sources received in 1988
Census used Quantit Total expenditure, including .
Energy sources Use tor purch::endlbyv and delivery charges, of the T‘(’t"‘.‘xm"‘i:c:"‘z"
Only reporting delivered to this q“"‘m\f('s'; col. (4) central purchases)
" 12) 131 14) Mil._| Thou.| Dol (6}
A. SOLIDS | 1
1. Anthracite 406 . :
| \
2. Bituminous and subbituminous coal 414 - X o
I 1
3. Breaze 448 ‘ ‘
Short | |
tons | 1
4. Cosl coke 430 4 +
| 1
5. Lignite 422 : .
6. Total coal and coke (Surn of anthracite,
bituminous and subbiturninous coal,
breeze, coal coke and lignite) 458
T T
Miilion | |
7. Biomass 901 Btu ! !
Barrels ! !
8. Petroleum coke 703 ; :
9. Rod {wood cut specifically 1 i
for fuel use) 802 b l
T L
10. Waste materials {wastepaper, t |
packing materials, etc.) 729 | |
T 1
Million | |
11. Wood chips, bark, and wood waste 810 Btu | |
12. Other solids (Specify) ! T
919 ! |
T T
1 1
927 | |
B. GASES 1,000 : }
1. Natural gas 307 cu. ft. | |
T T
1 !
2. Acetylene 646 | |
T T
I 1
3. Biast furnace gas 604 | |
T T
| )
4. Coke oven gas 612 | )
Mitlion : T
§. Hydrogen 638 Btu X |
- T T
8. Waste and byproduct gases {e.g., refinery ) 1
otf gas, vent gas, plant gas, still gas) 620 i |
7. Other gases (Specify) : :'
935 | |
T T
| )
943 ! 1
C. LIoUIDS | '
1. Distillate fuel oit (numbers 1. 2, and 4 : :
fuel oils and diesel) 224 Barrels | N
| |
2. Kerosene 273 1 X X
3. LPG (athane, ethylene, propane, 1 i :
propylens, butane, butylene) 240 - N N
1 1
4. Motor gasoline 232 l l 1
Million ) |
8. Pulping or black liquor 737 Btu L l
8. Residual fuel oil inumbers 5, 8, navy Barrels : 1
special, and bunker c} 218 N
1 1
7. Waste oils and tars n I JL A
8. Other liquids (Specify! Million { 1
I 1
950 Btu . .
1 I
988 ! X
A "
For the purposes ofquesnons 1. 28, and 2b below, energy sousces mcluda acetylene, breeze, but. butylene, coal coke,
fuel oil, eth, butane, p ! coke, prop prop and residual fuel oil. 182
1. Total Btu content of energy source products shipped during 1988. . . ... .. . ... .. .. ..... — . _Million Btu
I the answer to question 1 is zero, omit questions 28 and 2b and proceed directly to qunst‘on 3Jonpage 5.
if question 1 has a nonzero response, include in the answers 1o questions 28 and 2b only those energy
source products that were reported in question 1.
2a. Total Btu value of all energy source nventories as of December 31, 1987. Million Btu
2b. Total Biu value of all energy source inventories as of December 31, 1988. . . . . J Million Btu
TORMTIA HeBH (5 1 o Page 4
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Pleass enter this establishment’s 11-digit Census Flie Number )
' Section It — COMBUSTIBLE ENERGY SOURCES — VERSION B — Continued
Energy sources produced onsite in 1988 | Energy sources d onsite in 1988
Does the entry in col. {7) Quantit Census
Quantity produced rop:n&npl';?ug:ﬁucl Quantity co‘v‘\'sr;r'v\cvad Energy sources Use
onsite snother energy source consumed as 8 fuel for all nontuet Only
consumed onsite? purposes
7 {8} {9} 110} A4 112)
A. SOLIDS
1. Anthracite 406
2. Bituminous and subbituminous coal 414
1Oves 200No
3. Breeze 448
yCves 20]Ne
4. Cosl coke 430
§. Lignite 422
Copy to line 1 of section 3;
6. Total coal and coke {Sum of anthracite,
bitumnit ind subbitumi coal,
breeze, coal coke and lignite) 455
B 7. Biomass 901
10ves 20No
8. Petroleum coke 703
9. Round! d {wood cut specifically
for fuel use) 802
10. Waste materials (wastepaper,
packing materiais, etc.) 728
1 D Yes 2 One
11. Wood chips, bark, and wood waste 810
10ves 2(0No 12. Other solids
919
1 Oves 2[0no
927
Copy to line 1 of section 31 B. GASES
1. Natural gas 307
10ves 20No
2. Acetylene 646
1 D ves 20 No
3. Blast furnace gas 604
2 100 ves 2 O No
4. Coke oven gas 612
10Oves 20No
6. Hydrogen 638
10ves 200no 8. Waste and byproduct gases le.g., refinery
off gas, vent gas, plant gas, still gas} 820
10ves 20no 7. Other gases
93%
1Oves 200No
943
Copy to line 1 of section 3; €. LIQuIDS
10Oves 200No 1. Distillate fust oil (numbers 1, 2, and 4
fuel oils and diesel) 224
1{ves 20N0 '
2. Kerosene 273
10ves 200No  Copy toline 1of section 3, 3. LPG (ethane, ethylene, propans,
propylene, butane, butylene) 240
1 D ves 2[Ine
4. Mator gasoli 232
‘ 10ves 200N0
6. Pulping or black liquor 137
, 10ves 200No  Copyroline T of section 3, 8. Residual fuel oil (numbers 5, 6, navy
special, and bunker ¢} 216
10ves 2 0 No
7. Waste oils and tars 711
100 ves 200No 8. Other liquids
950
1[0ves 200No
968
3. Enter the total design storage capacity located onsite as of December 31, 1988 for:
3a. Distillate fuel oil ... ... .. ... .. .. .. ... .. . . . . ... e P, 24 Barrels
3b. Residual fuel oil ... ... . ... ... .. N .. o6 Barrels
3c.LPG .. ... ... e e . . . 200 Gallons
FORM EIA-B48B - 5-1.89) ane 5
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rgy Consumption Survey

Section Il — FUEL SWITCHING

Item description g Electricity Total coal and coke
(1) §'oe 2) hidd (3)
1. Quantity consumed — Copy the total electricity Kilowatthours Short tons
receipts from line 4 of section |, and the quantities of
coal and coka, natural gas, distillate fuel oil, LPG, and
residual fuel oil consumed onsite as a fuel from
column {8) of section I{, version A or column (9} of
section |, version B,
Now answer lines 2 and 3 as appropriate for the Kiowatthours Short tons
columns with nonzero entries in line 1. Do not
consider differences in energy prices when
estimating amounts.
2. Quantity nonswitchable — Enter the amount of
the quantity in fine 1 tha1 could NOT have been
replaced within 30 days by another energy source
in 1988,
3. Quantity switchable — Subtract line 2 from fine 1 Kilowatthours Shon tons
and enter the resuits. This represents the total
quantity of energy consumption that COULD HAVE
BEEN replaced within 30 days by one or more
alternative energy sources in 1988,
Now answer lines 4a through 10b as appropriate for Short tons
the columns with nonzero entries in line 3. Complete
one column before starting another.
4a. Of the amaunt shown in ling 3, what is tha maximum
amount that could have been replaced by electricity?
4b. What is the minimum lead time required to make the [— e -
switch 1o electricity? 1] Less than 1 day
ZD1 day to 1 week
30 More than 1 week but within 30 days
6a. Of the amount shown in line 3, what is the maximum Kilowatthours
amount that could have been replaced by coal and
coke?
6b. Whal is the minimum lead time required to make the 1[JLess than 1 day
switch to coal and coke? 2071 day to 1 woek
3‘:] More than 1 week but within 30 days
Ba. Of the amount shown in line 3, what is the maximum Kilowatthours Short tons
amount that could have been replaced by natural
gas?
6b. What is the minimum lead time required to make the 10 Less than 1 da 1T Less than 1 day
switch to natural gas?
2(1 day to 1 week 2031 day to 1 week
30 More thar 1 week but within 30 days 30 Mare than 1 week but within 30 days
7. Of the amount shown in line 3, what is the maximum Kilowatthours Short tons
amount that could have been replaced by distillate
fuel oil?
7h. W u Chessthan 1day  1Dtessthenidey
. o " an 1 da 1l_iLess than 1 da
switch to distillate tuel oil? v - Y
2[4 day to 1 week ZEM day to 1 week
3 D More than t week but within 30 days JD More than 1 week but within 30 deys
8a. Of the amount shown in line 3, what is the maximum Kilowatthours Short tons
amount that could have been replaced by LPG?
8b. What is the minimum lead time required to make the 10 Less than 1 day 13 Less than 1 day
switch to LPG?
21 dey 10 1 week 2001 day to 1 week
3[ ] More than 1 week but within 30 days 3[] More than 1 week but within 30 days
9a. Of the amount shown in line 3, what is the maximum Kilowatthours Short tons
amount that could have been raplaced by residual
fuel oil?
8b. What is the minimum lea ti;ne-requnrad to make the Tiossthar 1 gor Dllecement geo
' ) f t 1
switch to residual fuel oil? [eess than 1 day |DLass then 1 day
2011 day to 1 week 2001 day to 1 week
3 More than 1 week but within 30 days 3T More than 1 week but within 30 days
108s. Of the amount shown in line 3, what is the maximum Kilowatthours Short tons
amount that couid have been replaced by any other
energy source? Identify that energy source. 7
10b. What is the minimum lead time required 10 make the , 1[Jess than 1 day

switch ta that energy source?

17 lLess than 1 day
200 day to 1 week
3(TMore than 1 week but within 30 days

20 day 1o 1 week
30 More than 1 week but wrthin 30 days

FORM E)A B46B /5 1 89)
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Ple

tablishment’s 11-digit Census File Number '

F Section 11 — FUEL SWITCHING — Continued

Natural gas Distillate fuel oil LPG Residuat fuel oll
307 14) 224 (5) 240 (6} 216 (7)

1000 cu tt Barrels Galions Barrels

1,000 cu ft Barrels Gallons Barrels

1000 cu. h Barrels Gallons Barrels

1.000 cu. ft Barrels Galtons Barrels

1 [: Less than 1 day
2[Z1 day to 1 week
3(JMore than 1 week but within 30 days

O Less than 1 day
211 day to 1 week
3 More than 1 week but within 30 days

10 Less than 1 day
z[:] 1 day to 1 week
3 IMore than 1 week but within 30 days

1 D Less than 1 day
211 day 10 1 week
3[J More than 1 week but within 30 days

1,000 cu. ft Barrels

1 Less than 1 day
2(]1 day 1o 1 week
30 More than 1 week but within 30 days

2[:] 1 day to 1 week
30 More than 1 week but within 30 days

Gallons

1 D Less than 1 day
2(J1 day to 1 week
30 More than 1 week but within 30 days

Barrels

1 D Less than 1 day
2001 day to 1 week
303 More than 1 wesk but within 30 days

Barrels

1 D Less than 1 day
2D1 day to 1 week
SD More than 1 week but within 30 days

Gallons

1 D Less than 1 day
2 D 1 day to 1 week
3 IMore than 1 week but within 30 days

Barrels

30 Less than 1 day
2[h day to 1 week
3D More than 1 week but within 30 days

1.000 cu. f1.

1 JLess than 1 day
2(01 day to 1 week
3] More than 1 week but within 30 days

Gallons

1 D Less than 1 day
ZD 1 day to 1 waek
3T More than 1 week but within 30 days

Barrels

10 Less than 1 day
2 day 1o 1 week
30T More than 1 week but within 30 days

1.000 cu. ht. Barrels

100 Less than 1 gay
21 day to 1 week
3 More than 1 week but within 30 days

10 Less than 1 day
2[4 day 10 1 week
3] More than 1 week but within 30 days

Barrels

1 D Less than 1 day
2[ 11 day to 1 week
3D More than 1 wesk but within 30 days

1.000 cu. fr. Barrels

W Less than 1 day
2001 day to 1 week
30 More than 1 waek but within 30 days

|[JLess than 1 day
2[ 01 day 10 1 week
3{ 7T More than | week but within 30 days

Gallons

1 D Less than 1 day
2[01 day to 1 week
3] More than 1 wesk but within 30 days

1.000 cu. f1 Barrels

1[JLess than 1 day

2[7]1 day 10 1 week

1 JLess than 1 day
2{ 1 day to 1 week
BfJMoIe than 1 week but within 30 days

Gallons

|DLess than 1 day
201 day to 1 week

Barrels

100 Less than 1 day
201 day to 1 week

3 IMore than 1 week but within 30 days  3[_JMore than 1 week but within 30 days 3[_IMore than 1 week but within 30 days

FORM EIA B46B (5 1 891

Page 7
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Section IV — REMARKS — Pilease use this space or attach a separate sheet for any explanations that may be essential
in understanding your reported data. Be sure to include the name, address. and telephone number of power generating
establishments of your company that transferred or delivered electricity or steam to your establishment in 1988 if you did
not have enough room in section |

' Section V — CERTIFICATION — The dats in this report have been prepared in with the instructi

Name of person to contact regarding this report — Print or type Area code Number Extension
Telephone

Address — Number and street ) FROM: :Mo. :Dﬂy :Vnr
Perlod covered | ( |
by thisveport  TQ: 1Mo, 1Day | Yeer

i — 1 L 4
City State ZIP Code Signature of authorized person Date
FOAM EIA-B468 (5 t 891
Page 8
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U.S. DEPARTMENT OF COMMERCE
BUREAU OF THE CENSUS

INSTRUCTIONS FOR FORM EIA-846B
Petroleum Refineries
1988 MANUFACTURING ENERGY CONSUMPTION SURVEY

A. Who is Resp ible for Conducting the
Manufacturing Energy Consumption Survey?

The Manufacturing Energy Consumption Survey
{MECS) was designed, and is being sponsored, by the
Energy Information Administration (EIA) of the U.S.
Department of Energy. The survey is being
administered and compiled by the U.S. Bureau of the
Census.

8. Whatis The Purpose of This Survey?

The MECS will collect data on energy cansumption
and usage patterns for the manufacturing sector of
the U.S. economy. In addition, it will measure the
short-term {within 30 days) capability of your
establishment to have used substitute fuels in place
of those actually consumed in 1988. The information
obtained from the MECS will be used to publish
aggregate statistics on the consumption of energy
for fuel and nonfuel uses, and on some energy-
related issues such as energy prices, electricity
generation onsite, and fuel-switching capabilities.

C. Who Should Report?

This survey is mandatory under the Federal Energy
Administration Act of 1974, P.L. 93-275, and
under Title 3, Subtitle B of the Omnibus Budget
Reconciliation Act of 1986, Public Law 99-509.

This form is addressed to establishments operating
petroleum refineries SIC 2911, as defined by the
1987 Standard Industrial Classification Manual
{SIC). Establishments operating in the
manufacturing sector, SIC 20 through 28, the
remainder of SIC 29, and SIC 30 through 39 will
complete similar MECS forms. Response by
establishments included in the MECS sample
selected for the survey and receiving the MECS
survey form i required by law. Failure to respond
may result in criminal fines, civil penalties, and other
sanctions as provided by law.

D. How Is My Privacy Protected?

By Section 9 of Title 13, U.S. Code, your report to
the Census Bureau is confidential. It may be seen
only by sworn Census Bureau employees and may
be used only for statistical purposes. The law also
provides that copies retained in your files are
immune from legal process.

E. When Is The Report Due?

The questionnaire should be returned by the due
date specified on the form. Please use the enclosed
return envelope. If the envelope has been
misplaced, return the completed questionnaire to:

Bureau of the Census
1201 East Tenth Street
Jeffersonville, IN 47132

F. How Is a Manut: ing Establish
Defined?

A manufacturing establishment is an economic unit
at a single physical location where the mechanical or
chemical transformation of materials or substances
into new products is performed. These operations
are generally conducted in facilities described as
plants. factories, or mills and characteristically use
power-driven machines and materiai-handling
equipment. Manufacturing also includes such
activities as the assembly of components of
manufactured products and the blending of materials
such as lubricating oil, plastics, resins, or liquors.

An establishment is not necessarily identical to a
business concern or firm, either of which may
consist of one or more establishments. An
establishment may consist of one or more units that

are engaged in separate or distinct activities. These
units may be separated physically as well as
economically, with separate records or substantially
accurate reports available for each. If this
establishment has previously completed the Annual
Survey of Manufactures (ASM), Form MA-1000,
conducted by the U.S. Census Bureau,
establishment boundaries should correspond to
those used for the ASM. Each unit should be
treated as a separate establishmont ONLY if that
was the determination made for the ASM. Do
not consolidate two ASM establishments into a
single establishment for purposes of the MECS,
or separate a single ASM blish into
two MECS establishments. Match the 11-digit
Census File Number (CFN) located on the MECS
questionnaire mailing label with the CFN on the ASM
mailing label. Responses to MECS questions should
include the same activities as those considered
when responding to the matching ASM. If this
establishment has never completed an ASM, report
for all activities that occur at this physical location.

Section 1 — NONCOMBUSTIBLE ENERGY
SOURCES

Energy sources used in manufacturing can be divided
into two groups: combustible (capable of being
burned), and noncombustible {(such as electricity,
steam, and industrial hot water). The purpose of
section 1 is to collect 1988 data for noncombustible
energy sources, in particular, electricity and steam.

Column 2 collects data that will provide important
infarmation on the components of electricity
production, and permit an estimate to be made of the
total consumption of electricity at your
establishment. Column 3 collects data on the
additional contribution that steam makes to the total
consumption of energy at your establishment through
net transfers and steam generated onsite by
renewable energy sources. Column 4 collects data on
hot water purchased for use as an energy source and
used at this establishment site.

Electricity is to be reported in thousands of kilowatt-
hours. Steam and industrial hot water are to be
reported in millions of Btu. If you keep your records for
steam in pounds, use a factor of 1,200 Btu per pound
of steam to convert your data into Btu.

SPECIFIC INSTRUCTIONS

Line 1a — Quantity Purchased From Utilities —
Enter the quantity of each noncombustible energy
source that was purchased from a utility and delivered
to this establishment site in 1988, regardiess of when
payment was made. For purposes of this question,
utilities are companies that produce and/or deliver
electricity and/or natural gas, and are legally obligated
to provide service to the general public within their
franchise area. Utilities do not include such generators
of electricity as independent power producers, small
power producers, or cogenerators not located at this
establishment site. Include quantities purchased for
ANY onsite use, for example, production of heat and
power, elactrolysis processes, or steam cleaning.
Exclude alli:

quantities purchased from independent power
producers, small power producers, or cogenerators
not located at this establishment site.

quantities delivered from other establishments
in your company even if those quantities were
repurchased from them by your establishment.

quantities purchased and paid for by a central
purchasing entity s8parate from this establishment.

quantities for which payment was made in-kind.

CONTINUE ON PAGE 2
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h

Line 1b — Expenditures For Pur From
Utilities — Enter the total expenditures for the
purchased quantities reported on line 1a. Include all
expenditures regardless of when payment was
actually made.

Line 2a — Quantity Purchased From Nonutilities —
Enter the quantity of electricity and steam that was
purchased from offsite nonutuility power producers
and delivered to this establishment site in 1988,
regardless of when payment was made. include
quantities purchased for ANY onsite use.

Exclude all:

¢ quantities delivered from other
establishments in your company even if
those quantities were repurchased from
them by your establishment.

quantities purchased and paid for by a
central purchasing entity separate from this
establishment.

® quantities for which payment was made in-kind.

Line 2b — Expenditures For Purchases From
Nonutilities — Enter the total expenditures for the
purchased quantities reported on line 2a. include all
expenditures regardless of when payment was
actually made.

Line 3 — Other Receipts — Enter all additional
quantities delivered to your establishment site in
1988 but not reported on lines 1a or 2a.
Include:

* quantities purchased and paid for by a
central purchasing entity separate from this
establishment.

quantities transferred from another
establishment of your company for which
payment was not made.

quantities delivered from another
establishment of your company even if those
quantities were repurchased from them by
your establishment.

* quantities for which payment was made in-kind.

Line 4 — Total Electricity R — Enter the
sum of lines 1a, 2a and 3 for electricity only. Copy
this total elactricity receipt figure to column 2, line 1
of Section lif — Fuel Switching.

Line 5 — Quantity Cogenerated — Enter the
total quantity of electricity cogenerated from
all energy sources, inciuding renewable
sources. For purposes of this survey, electrical
cogeneration is defined as the production of
electric energy and another form of useful
energy (such as heat or steam) through the
sequential use of energy.

Line 8 — Quantity G d from R bles —
Enter the total quantity of each noncombustible
energy source generated onsite directly from solar
power, wind power, hydropower, or geothermal
sources. Any electricity produced as a part of a
cogeneration rocess (that is, electricity generated
from geothermal steam which is then itself used)
should be excluded. Such quantities should be
included on line 5.

Line 7 — Other Generation — Enter the total
quantity of electricity generated onsite by all other
means not included on lines 5 and 6 above. For
example, electricity generated by diesel generators
should be reported here.

EIA-8488- {6-12-89)

Page 2

Line 8 — Sales or Transfers to Utilities — Enter
the total quantity of electricity sold or transferred by
your establishment in 1988 to utilities. For purposes
of this survey, utilities are companies that produce
and/or deliver electricity and/or natural gas, and are
legally obligated to provide service to the general
public within their franchise area. Utilities do not
include such generators of electricity as independent
power producers, small power producers, or
cogenerators not located at this establishment site.
Include quantities exchanged for the same or any
other energy source(s).

Line 9 — Sales or Transfers to Nonutilities —
Enter the total quantity of each noncombustible
energy source sold or transferred in 1988 to
establishments other than utilities. Include
quantities exchanged for the same or any other
energy sourcel(s).

Line 10 — Nonutility Suppliers — If any
electricity reported in column 2, line 3 was
obtained by transfer from another
establishment of your company, enter the
name, address and telephone number of the
supplying establishment. If you received
transfers from more than one of this type of
establishment, use the ‘’Remarks’’ section to
identify remaining suppliers.

Questions 11 and 12 should be completed if there
was any electricity generated at this establishment
site in 1988 {column 2 has a nonzero entry on
lines 5, 6, or7). If your establishment had no onsite
generation in 1988, omit questions 11 and 12 and
proceed with Section i — Combustible Energy
Sources.

Question 11 — Indicate by checking the
appropriate box whether or not this establishment
was electrically interconnected with an electric
utility (that is, able to deliver electricity to the grid as
well as receive electricity) as of December 31, 1988.

Question 12 — Indicate by checking the
appropriate box whether or not this establishment
was designated as a Qualifying Facility (QF) under
the Public Utility Regulatory Policies Act of 1978
(PURPA) as of December 31, 1988.

Section it — COMBUSTIBLE ENERGY
SOURCES

There are two versions of Section | — Combustible
Energy Sources. In order to determine which
version you should complete, first determine
whether your establishment consists only of a
refinery, only of a petrachemical aperation, or
some combination of the two. For purposes of this
survey, a refinery is an installation that
manufactures finished petroleum products from
crude oil, unfinished oils, natural gas liquids, other
hydrocarbons, and alcohol. Processes used by a
refinery include fractional distillation, cracking
{both catalytic and hydrocracking), coking,
reforming, alkylation, isomerization,
polymerization, hydrotreating and sweetening.
Products include, but are not limited to, unfinished
oils, motor gasoline, aviation gasoline, special
naphthas, kerosene, distillate fuel oil, residual fuel
oil, lubricating oils, asphalt and road oil, waxes,
petroleum coke, still gas and petrochemical
feedstocks. A petrochemical operation produces
substances by the chemical treatment of raw
materials derived from petroleum or natural gas.
Among the final products are plastics {including
synthetic rubbers), synthetic fibers, chemicals,
drugs, and detergents.

CONTINUE ON PAGE 3
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Second, determine what establishment
boundaries were used when completing the
1988 Annual Survey of Manufactures. Check
the box next to the correct description of the
manufacturing site that contains the
establishment identified on the address label.
Opposite each box is the scheduie of Section il
that should be completed.

* If the establishment site contains
refinery operations only, complete
version A of Section |l omitting columns
9 and 10. (If the site contains both
refinery and adjacent petrochemical
operations that are identified as
separate ostablishments for purposes
of the ASM, version A of Section Il
should be completed, omitting columns
9 and 10.)

if the establishment site contains both
refinery and petrochemical operations
that are identified as a single
establishment for purposes of the
ASM, complete ALL unshaded areas of
version A.

If the establishment site contains
petrochemical operations only, complete
version B of Section Il . {If the site
contains both petrochemical and refinery
operations that are identified as separate
establishments for purposes of the
ASM, complete version B of Section Il.)

VERSION A — SECTION Il —
COMBUSTIBLE ENERGY SOURCES

Column 1 — Energy Sources to be Reported —
Sixteen energy sources have been preprinted in
column 1, separated into the general categories of
petroleum and nonpetroleum based. Determine from
the criteria below which of the preprinted energy
sources should be included for reporting and which
excluded.

First, EXCLUDE all energy sources that were not
consumed for any purpose at this establishment
site during 1988. All excluded energy sources
should be lined out, and no entries should be
made in any column. Next, if your establishment
consumed any energy sources for any purpose
during 1988 that are not included in the
preprinted list, add those energy sources under
the ’Other’’ heading for petroleum based or
nonpetroleum based energy sources. NOTE — In
making additional entries, the preprinted entry
‘‘Waste and byproduct gases’’ includes all waste
gas streams (for example, refinery gas, fuel gas,
vent gas, offgas, still gas, and other waste gases)
produced onsite except hydrogen.

All unlined energy sources, including any
additions to the preprinted list, should be further
evaluated for inclusion or exclusion by the
specific criterion listed below.

If your only means of supply of an energy
source during 1988 was as a byproduct of
energy source inputs to any of your
manufacturing processes, it should be
included ONLY if it was at least partially
consumed onsite as a fuel during 1988 {that
is for heat, power, or electricity generation}.
I1f none of that onsite-produced energy
source was consumed onsite as a fuel, it
should be excluded.

Complete the appropriate columns for all energy
sources that were not excluded by the above
procedures. Entries should be made in
accordance with the specific instructions for
these columns.

EIA-B48B- {5-12-89)
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Column 3 — Reporting Units — Use the indicated
units for reporting all quantities. For those
establishments that keep records in Btu, note that
volume measures should be reported as actual
physical quantities, rather than adjusted to
represent a standard energy content. One barrel
contains 42 gallons. The approximate liquid
equivalent conversion factor of LPG is 3.603 million
Btu per barrel. Petroleum coke should also be
reported in barrels. A barrel will hold approximately
400 pounds of petroleum coke, or the equivalent of
6.024 million Btu. A short ton of petroleum coke
contains approximately 30.12 million Btu. Natural
gas should be reported in thousands of cubic feet.
One thousand cubic feet of natural gas is equal to
about 10.3 therms, or 1.03 million Btu.

Col 4—-Q ity Purch d — Complete for
nonpetroleum based energy sources only. Enter the
quantity of each energy source that was purchased
and delivered to this establishment in 1988,
regardless of when payment was made. Include
quantities of those energy sources that were
purchased for ANY onsite use, for example, the
production of heat or power, electrolysis processes,
steam cleaning, or as a petrochemical feedstock or a
raw material input to any manufacturing operation.
Exclude all:

* quantities delivered from another establishment
in your company even if those quantities
were repurchased from them by your
establishment.

quantities purchased and paid for by a central
purchasing entity separate from this
establishment.

quantities for which payment was made in-kind.

Column 5 — Expenditures — Complete for non-
petroleum based energy sources only. Enter the total
expenditures for each of the purchased quantities
reported in column 4. Include all expenditures
regardless of when payment was made.

Column 6 — Other Recsipts — Complete for non-
petroleum based energy sources only. For each
included energy source, enter all additional
quantities delivered to your establishment site in
1988 but not reported in column 4. Include:

* quantities purchased and paid for by a
central purchasing entity separate from this
establishment.

quantities transferred from another
establishment of your company for which
payment was not made.

* guantities delivered from another
establishment of your company even if these
quantities were repurchased from them by
your establishment.

* quantities for which payment was made in-kind.

Exclude any quantities transferred between a
petroleum refinery and a chemical plant if the two
were treated as a single establishment by the ASM.

Column 7 — Onsite Production — Compiete for
nonpetroleum based energy sources only. Enter the
total quantity of any energy source that was
produced onsite in 1988 as a product, a byproduct, a
waste material, or an output from a captive (onsite)
mine or well, and was at least partially consumed
onsite. Enter the TOTAL quantity produced onsits,
regardless of whether some or all of it was consumed
as a fuel or feedstock, transferred offsite, sold, or
otherwise disposed of. Examples of byproducts
include petroleum coke, hydrogen, and still gas.
Examples of waste products include wood scraps,
packing materials, waste paper and cardboard, and
waste oils.

CONTINUE ON PAGE 4

Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988 179




1988 Manufacturing Energy Consumption Survey

Form EIA-846B (Continued)

Column 8 — Onsite Fuel Consumption —
Complete for ALL energy sources. Enter the quantity
consumed onsite as a fuel for the production of heat,
steam, power, of the generation of electricity. Aiso
include fuel consumed by vehicles dedicated primarily
for use onsite. Copy the entries, if any, in Column 8
for natural gas, distillate fuel oil, residual fuel oil, LPG,
and total coal products to line 1 of section Ill — Fuel
Switching.

Column 9 — Onsite Nonfuel Consumption —
Complete ONLY if your establishment contains both
refinery and non-refinery operations that are
identified as a single establishment for purposes of
the ASM. Note that this column requests data for
the NON-REFINERY operations only. Enter the
quantity of each energy source that was consumed
onsite for all purposes other than fuel use. Include all
quantities consumed as feedstocks (for example,
butane processed in producing rubber compounds},
raw materials (for example, coal used to produce
coke), additives, or ingredients for products
manufactured by this establishment. Exclude all
offsite dispositions such as sales and transfers to
other establishments.

Col 10 — Ship Offsite to Other
Establishments — Complete ONLY if your
establishment contains both refinery and non-
refinery operations that are identified as a single
establishment for purposes of the ASM. Note that
this column requests data for the NON-REFINERY
operations anly. Enter the quantity of each energy
source that was shipped offsite to any other
establishment.

VERSION B — SECTION It —
COMBUSTIBLE ENERGY SOURCES

Column 1 — Energy Sources to be Reported —
Twenty-three energy sources have been preprinted
in column 1, separated into the general categories
of solids, gases, and liquids. Determine from the
criteria below which of the preprinted energy
sources should be included for reporting and which
exciuded.

First, EXCLUDE all energy sources that were not
consumed for any purpose at this establishment site
during 1988. All excluded energy sources should be
lined out, and no entries should be made in any
column. Next, if your establishment consumed any
energy sources for any purpose during 1988 that
are not included in the preprinted list, add those
energy sources under the *‘Other’’ heading for
solids, gases, and liquids. NOTE — In making
additional entries, the preprinted entry ‘'Waste and
byproduct gases'’ includes all waste gas streams
{for example, refinery gas, fuel gas, vent gas,
offgas, still gas, and other waste gases} produced
onsite except hydrogen.

All unlined energy sources, including any additions to
the preprinted list, should be further evaluated for
inclusion or exclusion by the specific criterion listed
below.

If your only means of supply of an energy
source during 1988 was as a byproduct of
energy source inputs to any of your
manufacturing processes, it should be
included ONLY if it was at least partially
consumed ansite as a fuel during 1988
(that is for heat, power, or electricity
generation). If none of that onsite-produced
eneargy source was consumed onsite as a
fuel, it should be excluded.

Complete the appropriate columns for all energy
sources that were not excluded by the above
procedures. Entries should be made in accordance
with the specific instructions for these columns.

EIA-846B-1 5-12-89)
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Column 3 — Reporting Units — Use the
indicated units for reporting all quantities. For
those establishments that keep records in Btu,
note that volume measures should be reported as
actual physical quantities, rather than adjusted to
represent a standard energy content. One barrel
contains 42 gallons. The approximate liquid
equivalent conversion factor of LPG is 3.603
million Btu per barrel. Petroleum coke should also
be reported in barrels. A barrel will hold
approximately 400 pounds of petroleum coke, or
the equivalent of 6.024 million Btu. A short ton
of petroleum coke contains approximately 30.12
million Btu. Natural gas should be reported in
thousands of cubic feet. One thousand cubic feet
of natural gas is equal to about 10.3 therms, or
1.03 million Btu.

Col 4-Q ity Purch d — Enter the
quantity of each energy scurce that was purchased
and delivered to this establishment in 1988,
regardless of when payment was made. Include
quantities of those energy sources that were
purchased for ANY onsite use, for example, the
production of heat or power, electrolysis processes,
steam cleaning, or as a petrochemical feedstock or a
raw material input to any manufacturing operation.
Exclude all:

quantities delivered from anather establishment
in your company even if those quantities

were repurchased from them by your
establishment.

quantities purchased and paid for by a central
purchasing entity separate from this
establishment.

quantities for which payment was made in-kind.

Column 5 — Expenditures — Enter the total
expenditures for each of the purchased quantities
reported in column 4. Include all expenditures
regardless of when payment was made.

Column 8 — Other Receipts — For each included
energy source, enter all additional quantities
delivered to your establishment site in 1988 but not
reported in column 4. Include:

quantities purchased and paid for by a
central purchasing entity separate from this
establishment.

quantities transferred from another
establishment of your company for which
payment was not made.

quantities delivered from another
establishment of your company even if these
quantities were repurchased from them by
your establishment.

® guantities for which payment was made in-kind.

Exclude any quantities transferred between a
petroleum refinery and a chemical plant if the two
were treated as a single establishment by the
ASM

Column 7 — Onsite Production — Enter the total
quantity of any energy source that was produced
onsite in 1988 as a product, a byproduct, a waste
material, or an output from a captive {onsite) mine or
well, and was at least partially consumed onsite.
Enter the TOTAL quantity produced onsite,
regardless of whather some or all of it was consumed
as a fuel or feedstock, transferred offsite, sold, or
otherwise disposed of. Examples of byproducts
include petroleum coke, hydrogen, and still gas .
Examples of waste products include wood scraps,
packing materials, waste paper and cardboard, and
waste oils. ’

CONTINUE ON PAGE 5
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1988 Manufacturing Energy Consumption Survey

Form EIA-846B (Continued)

Column 8 — Source of Onsite Production — For
each energy source that has an entry in column 7,
check the ““Yes'’ box if the amount listed in column
7 resulted from consumption of any other energy
source listed in Section Il — Combustible Energy
Sources. Check the *’No’’ box if the energy source
came from captive wells or mines, or is a product or
byproduct/waste product from materials not listed in
Section |l as a combustible energy source. Examples
include:

hydrogen produced as a byproduct of
natural gas in an ammonia plant would
have the ‘“Yes'’ box checked.

hydrogen produced through the
electrolysis of brine in a chlorine plant
would have the ‘‘No’’ box checked.

coke oven gas produced during the coal
coking process would have the “'Yes''
box checked.

wood chips produced as a byproduct of
wood purchased for use as a raw material
rather than a fuel would have the “‘No”’
box checked.

pulping (black) liquor, used in the
chemical pulping of wood, that is
burned in a recovery furnace or
otherwise combusted, would have the
““No’’ box checked.

Column 9 — Onsite Fuel Consumption — Enter
the quantity consumed onsite as a fuel for the
production of heat, steam, power, or the generation
of electricity. Also include fuel consumed by
vehicies dedicated primarily for use onsite. Copy the
entries, if any, in column 9 for natural gas, distillate
fuel oil, residual fuel oil, LPG, and total coal products
to fine 1 of Section Il — Fuel Switching.

Column 10 — Onsite Nonfusl Consumption —
Enter the quantity of each energy source that was
consumed onsite for all purposes other than fuel
use. Include alf quantities consumed as feedstocks
{tor example, butane processed in producing rubber
compounds), raw materials (for example, coal used
to produce coke), additives, or ingredients for
products manufactured by this establishment.
Exclude all offsite dispositions such as sales and
transfers to other establishments.

Iy 1 10 3 —

For the purposes of Questions 1, 2a, and 2b, energy
sources and their approximate Btu conversion
factors include:

Acetylene 21,500 Btu/ib

Breeze 19.8 million Btu/short ton
Butane 21,308 Btu/lb

Butylene 20,787 Bwu/ib

Coal Coke 24.8 million Btu/short ton
Distillate fuel oil 5.825 million Btu/barrel
Ethane 22,320 Btu/lb

Ethylene 21,644 Btu/lb

isobutane 21,257 Bw/lb

Petroleum coke 6.024 million Btu/barrel
Propane 21,661 Btu/ib

Propylene 21,041 Bw/lb

Residual fuel oil 6.287 million Btu/barrel

NOTE — If your establishment uses more precise
conversion values for your operations, use them in
place of the approximations given above.

EIA-B488-1 (5-12-89)
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Question 1 — Enter the total Btu content of all
energy source products shipped offsite during 1988.

If the answer to question 1 is zero, omit question 2,
parts a and b, and proceed directly to question 3. if
question 1 has a non-zero response, include in the
response to question 2 only those energy source
products that were reported in question 1.

Question 2a — Enter the total Btu value of all energy
source inventories as of December 31, 1987,

Question 2b — Enter the total Btu value of all energy
source inventories as of December 31, 1988.

Question 3 — Enter the total design storage capacity
located onsite as of December 31, 1988, for residual
fuel oil, distillate fuel oil, and LPG. Report the shell
capacity (that s, the design capacity of the storage
tanks) in the units of measure specified. Include:

e onsite capacity of all storge facilities
regardiess of the intended disposition of the
energy source (include both product storage
tanks and tanks dedicated for onsite use).

e onsite capacity dedicated or leased for storage of
energy sources owned by other establishments.

Section Ill — FUEL SWITCHING

This portion of the survey is intended to measure the
short-term capability of your establishment to have
used substitute energy sources in place of those
actually consumed in 1988. Capability to use
substitute energy sources means that this
establishment’s combustors (for example, boilers,
furnaces, ovens, blast furnaces) had the machinery
or equipment either in place or available for
installation in 1988 so that substitutions could
actually have been introduced within 30 days
without extensive modifications.

NOTE — Fuel-switching capability as measured by
this survey does not depend on the relative prices of
energy sources, it depends only on the
characteristics of your equipment and certain legal
constraints. Fuel-switching capability sets limits an
the extent to which you could switch to a substitute
energy source if you wanted to or needed to. It has
nothing to do with whether you would want to
switch if you could. Therefore, relative prices of
energy sources are not related to fuel-switching
CAPABILITY and should be ignored when
completing this section.

We recognize that records of fuel-switching
capability are not regularly maintained. Accordingly,
reasonable approximations of fuel-switching
capability are acceptable. These approximations
should be based on the judgment of a person
knowledgeable about the fuel-switching capability
and operations of your establishment. They are not
expected to be formal engineering estimates based
on a day-by-day analysis of the operating levels of
individual combustors and interactions between
them. Respond as realistically as possible, given
your actual operations in 1988.

Base your estimates on the availability of substitute
energy sources and the physical condition of your
equipment during 1988. Include switching
capability that could have resulted from the use of
redundant and/or standby combustors, and from
combustors that were already equipped to fire
alternative fuels. Lines 1 through 3 of this portion of
the form measure your establishment’s overall
capability to have switched from specific energy
sources in 1988. Lines 4a through 10b describe
your capability to replace a given energy source by
specific alternative energy sources.

CONTINUE ON PAGE 8
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1988 Manufacturing Energy Consumption Survey

Form EIA-846B (Continued)

Specific Instructions

Line 1 — Quantity Consumed — Enter the total
electricity receipts figure from line 4 of Section |,
and the fuel consumption figures from Section Il
for total coal and coke, natural gas, distillate fuel
oil, LPG, and residual fuel oil. The quantities to be
copied are noted in the appropriate boxes of
Sections | and !I.

Line2 —Q ity N itchable — Enter the
amount of the quantity reported on Line 1 that could
NOT have been replaced within 30 days by any
other energy source in 1988, even given a severe
curtailment. NOTE — Include only that portion of
total electricity receipts {purchases plus transfers in)
that could NOT have been replaced by either onsite-
generated electricity or energy source(s) which
accomplish the same purposes as the offsite-
produced electricity (e.g., supplying heat or power).
Portions of individual fuels may be non-switchable
due to limitations such as:

e the characteristics of your physical plant
{for example, single-fired combustors or
the absence of redundant and/or standby
combustors), or the requirements of your
manufacturing process.

binding take or pay contracts with
enargy suppliers that were in place.

environmental regulations which limit
the amounts of potential replacement
fuels that could be burned.

DO NOT consider current relative prices of fuels
as a limitation to switching capability.

Line 3 — Quantity Switchable — Subtract line 2
from line 1 and enter the results. These values
represent the quantity of each energy source
consumed that COULD HAVE BEEN replaced
within 30 days by at least one other energy source
in 1988. NOTE — If all entries on line 3 are zero,
complete the Comments and Certification sections
of the survey and return it to the Census Bureau.
For each entry on line 3 that is non-zero, complete
the remainder of that column. Complete one
column before starting another.

EIA-8488-1 (5-12-89)

Page 6

Lines 4 through 10, Part s — Replacement
Quantities — Report the maximum amount of the
quantity shown on line 3 that could have been
replaced within 30 days by each of the energy
sources on lines 4 through 10, under the constraints
listed in the instructions for line 2. Report all
amounts in the units of the energy source that is
being replaced. DO NOT convert this amount to units
of the replacement energy sources. NOTE — Be sure
10 take into account not only the fuels that could be
directly substituted for offsite-produced electricity,
but also the fuels needed to generate electricity
onsite that could have been used in place of
electricity receipts.

NOTE — The sum of lines 4a through 10a for each
column must be at least as large as the entry on line
3 of that column, and may be larger if more than
one alternative fuel could have been used.

Lines 4 through 10, Part b — Lead Time — Mark
the minimum lead time required to switch to each
replacement energy source identified.

Section IV — REMARKS

Please provide any explanations that may be
helpful to us in understanding your reported data.
Attach a separate sheet if necessary. Be sure to
include the name, address, and telephone number
of nonutility power generating establishments of
your company that supplied electricity to your
establishment if you did not have enough room in
section | to identify them.

Section V — CERTIFICATION

Period Coversd By This Report — Enter the
month, day, and year of the beginning and the
end of the period covered by your report. If a
calendar year report: ‘‘From January 1 to
December 31, 1988,"’; if a fiscal year, specify
which {such as ‘’From December 1, 1987 to
November 30, 1988°°). if a part-year report is
submitted because the establishment was not in
operation or under your company's control for
the entire year, specity the actual period
covered: for example ‘‘January 2, 1988 to
August 15, 1988, or *“June 1, 1988 to
December 31, 1988.""
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1988 Manufacturing Energy Consumption Survey
Form EIA-846C

OMB No.1905-0169: Approval Expires 04/30/91

rorm EIA-846C Public reporting burden for this collection of information is estimated to average 8 hours pov Tesponse, including the time of
t5-1.89) raviewing instructions, sesrching existing data sources, gathering and maintaining the data needed, and completing and reviewing
maolmmolmommon wwm-m-mmem-ummmwmmamm
inchuding suggestions for reducing this burden, to the Energy Office of St E+73,
u.s DEPARTMENT OF COMMERCE Mml Station: 1H-023 Forrestal, 1000 Induoumrm Avenue, SW, Wm;;n DC 20485; and to the Office of informetion snd

BUREAU OF THE CENSUS Reguistory Affairs, Office of #nd Budget,

ACTING AS COLLECTING AND COMPILING AGENTFOR I correspondence pertaining to this report, pleass M-r to thl- Ceneus File Numbaer (CFN).
UNITED STATES DEPARTMENT OF ENERGY
ENERGY INFORMATION AOMINISTRATION [_ ——l

Chemicals and Allied Products;
Steel Works, Blast Furnaces,
and Rolling Mills; Products of

Petroleum and Coal

1988
MANUFACTURING ENERGY
CONSUMPTION SURVEY

L -

NOTICE — This survey ia mandatory under
the Federsl Energy Administration Act of
1974, P.L. 83-275, and under Title 3. Subtitie
B of the Omnibus Budgot Reconcilistion Act Ploase comect orrors in name, address, and ZIP Cods. ENTER street and number if not shown.
of 1986, P.L. 99-5:9 ailure to respond mey SUMEAUOF TIECENSUs
result criminal civil penal
- g g4 1201 East Tonth Street NotE

o.f. oy o, l':,' 3.:: Jeftersonville, IN 47132 Ploase read the enciceed

PLEASE COMPLETE THIS
FORM AND RETURNTO

. by
sworn Census employees and mesy be used DUE DATE:
only for statistical puposes. The law siso each item. if m{m
m’ °Mﬂm"‘°°~°‘“ retained in your files are | ..ot file by the due date, 8 time extension request should be sent to 7;',_'7”‘ o
Pprocess. the above address, please include your 1 1-digit Census File Number (CFN). o

’ Section )| — NONCOMBUSTIBLE ENERGY SOURCES

item description Electricity Steam Industrial hot water
(1) 109 (2) 17 {3) 128 (4)
Ki Miltion Btu Million Btu
a. During 1988 whn amount of each snergy source ey TThou.  TkWh
was p this . 1 T
utiitles snd dekiversd to this site? 1 L
1. the o forthe Dollars Dollers Dollars
. What wes the total expenditure for v T T n T T i T T
sources od on Mit. ; Thou. X Dol. Mii. 'Thou4 {Dol. Mil. IThou. | Dol.
iine 187 1 1 ] | L L
2 1988 Ki Million Btu
During , what amount of electricity and - T T
Mil. I Thou. | kWh
by this and deli d i i
1o this site? | !
Dollars Dollars
2b. What was the totsl axpenditure for the > T T « T T
# N and steam reported Mil. , Thou. X Dol. Mil. .ThouA |Doi.
on line 28?7 I I 1 !
Kilowatthours Million Btu Mifion Bru
3. During 1988, what amount of sach energy source Mil.  TThou. Tkwh
from |

md"‘ d to this i site? Do not
inciude the purchases reported in lines 1a or 2a.

| |
| |
4. TOTAL slectricity ncmpu (Sum of lines 1a, 2a, ! !
and 3). NOTE — C 0 column 2, : \

. H

| 1

| |

opy this quantity to
line 1 of Section Il — FUEL SWITCHING.
8. During 1988, how much electricity was generated
on this site by jion?

Mittion Btu Million Bty

8. During 1988, how much of sach energy source
was gcnorm omm from nalav power, wind
power, s

7. During 1988, how much electricity was
onsite by p other than those
covered on lines & snd 6?7
8. During 1988, how much electricity was sold or
transferred to utilities?

Million Btu Mision Btu

9. During 1988, how much of each energy source
was sold or transferred to establishments other
then utilities?

1 ]
u Name of energy supplier

10. Ifline 3, column 2 has a nonzero entry, and any of
your electricity suppliers was another establishment Address — Number and street
of yu; company, |dom-fy that cmt'sﬁah;mm at
m,n"m.vw of mmm o m::ovido City State ZIP Code Phone number
their identifying information in the *‘Remarks’’ section. ( )
Ounﬂom”mdizbdowshouldbc d if this any icity onsite in 1988. If no

d onsite (col 2hnzmmtnacforhnas§ [ and7) omnqmmom”mdfi’mdpmcnd
directly to Soction "— Combumblo Energy Sources.

11. Was this blish with an electric utility (that is, able to deliver
electricity to the grid as well as recsive electricity) as of December 31, 19887 . . ... ... ............ 10 ves 20N

12. Was this establishment designated as a Qualifying Faculny (QF) under Public Utility Regulatory
Policies Act of 1978 (PURPA) as of December 31, 19887 .................. ... 10 ves 20nN0
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1988 Manufacturing Energy Consumption Survey
Form EIA-846C (Continued)

’ Section Il ~ COMBUSTIBLE ENERGY SOURCES
Unhts Energy sources received in 1988
Census | used Quantity Total expenditure, including
Energy sources Use for purchased by and delivery charges, of the ‘?t"‘" :.‘,"':”.’i:c:r"‘;“
Only | reporting delivered to this aunntm: ér; col. (4) centrat purchases)
i @2 3 (4) M| Thou. | Dol 18)
A. SOLIDS 1 :
1. Anthracite 406 —— + S
| |
— [
2. Bituminous and subbituminous coal 414 e N ﬁl
1 I
\ )
3. Breeze 448 _ ' .
Short \ \
tons | 1
4, Coal coke 430 ! 4
1 1
1
5. Lignite 422 : :
6. Total coal and coke (Sum of anthracite,
bitL and subbiti coal,
breezs, coal coke and lignite) 455 . .
Milliion | i
" Btu | (
7. Biomass 901 ! <
703 Barrels : :
8. Petroleum coke : —
9. Roundwood {wood cut specifically I )
for fuel use) 802 ; Kr
10. Waste materials {wastepaper, 1 |
packing materials, etc.} 729 : }
Miition ) h
11. Wood chips, bark, and wood waste 810 Btu ) |
12. Other solids (Specify/ 1\ ‘r
919 l |
-
1 [
927 —
B. GASES 1,000 ) 1
1. Natural gas 307 e ! !
| |
2. Acetylene 646 i 1
T ~T
1 I
3. Blast fumace gas 604 ) '
T T
1 |
4. Coke oven gas 812 ! !
Miltion ' '
5. Hydrogen 638 St ! ]
T —T
6. Waste and byproduct gases {e.g., refinery ) \
off gas, vent gas, plant gas, still gas) 620 ] |
7. Othver gases {Specify) : :
835 ' !
U T
1 '
943 l t
<. Lauibs | )
1. Distillate fuel oil (numbers 1,2, and 4 ' \
fuel oils and diesel) 224  Barrels e
1 1
2. Kerosene 273 1 L l
3. LPG {ethane, ethylens, propane, t : :
propylene, butane, butylenel 240
1 | \
. 1 t
4. Motor gasoline 232 i I
. _ Million : :
8. Puiping or black liquor 737 Bty | .
8. Residual fuel oil (numbers 5, 6, navy Sarrels : :
speciat, and bunker ¢} 216 N 1
! t
7. Waste oils and tars AR} I i :
8. Other liquids (Specify/ Mittion ! !
1 |
950 Sw ‘ .
1 1 1
) 1
368 I n
For the purposes of questions 1, 28, and 2b below, energy sources mcluda acetylene, breeze, butane/butylene, coal coke, distiNate
fuel oil, sthane/ethylene, isobutane, petroleum coka, p pane/propylene, and residual fuel oil.
182
1. Totat Btu content of anergy source products shipped during 1988. . .. ... ... . ................ Million Btu
If the answer to quasnon 1 is zero, omit questions 28 and 2b and proceed directly to question 3 on page 3.
if 1 has includa in the answers to questions 2a and 2b only thosa energy
source products that were mponad in question 1.
2a. Total Btu value of all energy source inventories as of December 31, 19B7. .. .. ... ... ... ... .... Million Btu
2b. Total Btu value of alt energy source inventories as of December 31, 1988. .. . .. ... ............ Million Btu
FORM £1A-846C (5. 1 BS! Page P

184 Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988



1988 Manufacturing Energy Consumption Survey

Form EIA-846C (Continued)

Please enter this establishment’s 11-digit Census File Number '
' Section Il - COMBUSTIBLE ENERGY SOURCES — Continued
Energy sources px d onsite in 1988 | Energy sources consumed onsite in 1988
Does the emrr‘y n cal. (7) Quantity € Census
represent the product nergy sources 1]
Quaniay produced || ot o Quamiy | el o o
anather energy source consumed as a fuel
consumed onsite? purposes
[0d] {9) (10} {11 {12)
A. SOLIDS
o 1. Anthracite 406
. 2. Bituminous and subbituminous coal 414
10ves 2[ Ino
3, Breeze 448
1 Jves 200No
o . . 4. Coal coke 430
§. Lignite 422
Copy to fine 1 of section 3 4 .
6. Total coal and coke (Sum of anthracits,
biturninous and subbituminous coal,
breeze, coal coke and lignite) 455
7, Bi 901t
10 ves 2 OnNo
8. Petroleum coke 703
9. Roundwood (wood cut specifically
for fuel use) 802
10. Waste materiais {wastepaper,
packing materials, etc.) 729
1 ves ~200No
1. Wood chips, bark, and wood waste 810
10ves 200No 12. Other solids
- 919
10ves 200N
927
Copy to line 1 of saction 3 5 B. GASES
1. Natural gas 307
10ves 20No
2. Acetyiene 848
+ 0 Yes 2 Ono
3. Blast furnace gas 804
1 D Yes 2 D No
4. Coke oven gas 812
1 D Yes 2 D No
6. Hydrogen 838
10ves 20No 6. Waste and byproduct gases (e.0., refinery
off gas, vent gas, plant gas, still gas) 820
10ves 20No 7. Other gases
9356
1ves 200No
) 9843
Copy to line 1 of section 3; c. LIQUIDS
10ves 200No 1. Distillate fuel oil (numbers 1, 2, and 4
fuel oils and diesel} 224
10ves 20No
2. Kerosene 273
10ves 2{0No Coprroline 1 of section 3 7 3. LPG (ethane, ethylene, propane,
propylens, butane, butylene) 240
10 ves 20No
4. Motor gasaline 232
1 D Yes 2 ) No
5. Puiping or black liquor 737
10ves 2(0no  Copvtoline 1 ofsection 3, 8. Residual fuel oil (numbers 5, 6, navy
special, and bunker ¢} 218
1Uves 20no
7. Waste oils and tars LRl
1 dyes 21 No 8. Other liquids
950
1l ves 2(0No
968
3. Enter the total design storage capacity located onsite as of December 31, 1988 for:
3a. Distillate fuel oil .. ....... ... 224 Barrels
3b. Residual fuel Oil ... ... . ... 216 Barrels
B LPG ..o 240 Gallons
FORM E1A 846C 15 1 89)
Paqe 3
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1988 Manufacturing Energy Consumption Survey
Form EIA-846C (Continued)

t Section lll — FUEL SWITCHING
Item description Electricity Total coal snd coke
1 109 2 My (3)
1. Quantity consumed — Copy the total electricity Keowatthours Short tons
receipts from line 4 of section |, and the quantities of
coal and coke, natural gas, distillate fuel oii, LPG, and
residual fue! oil consumed onsite as a fuel from
column {9) of section Il
Now answer lines 2 and 3 as appropriate for the Kiluw gttt Short tons
columns with nonzero entries in hine 1. Do not
consider differences in energy prices when
estimating amounts.
2. Quaentity nonswitchable — Enter the amount of
the quantity in iine 1 that could NOT have been
replaced within 30 days by another energy source
in 1988.
3. Quantity switchable — Subtract line 2 from line 1 Kilowatthours Short tons
and enter the results. This represents the total
quantity of energy consumption that COULD HAVE
BEEN replaced within 30 days by one or more
alternative energy sources in 1988.
Now answer lines 4a through 10b as appropriate for Short tons
the columns with nonzero entries in line 3. Complete
one column before starting another.
4a. Of the amount shown in line 3, what is the maximum
amount that couid have been replaced by electricity?
4b. What is the minimum lead time required to make the N oscthon 1 ame
switch to electricity? +CLess than 1 day
ZDI day to 1 week
30 More than 1 week but within 30 days
Sa. Of the amount shown in line 3, what is the maximum Kilowatthours
amount that could have been replaced by coal and
coke?
5h. Wh:t;s the mlinirrt;um.l(eavd time required to make the 10 Less than 1 day
switch to coal and coke 2071 day t0 1 week
3 More than 1 week but within 30 days
Sa. Of the amount shown in line 3, what is the maximum Kilowatthours Short tons
amount that could have been replaced by natural
gas?
8b. Mlt is the minimum lead time required to make the 100 Less than 1 day 10 Less than 1 day
switch to natural gas?
2001 day to 1 week 2D1 day 10 1 week
3(JMore than 1 week but within 30 days 3T More than 1 week but within 30 days
7». Of the amount shown in line 3, what is the maximum Kilowatthours Short tons
amount that could have been replaced by distillate
fuel oil?
7h. Whatis the minimum lead time required tomake the Oiessmant ey 100 0ese than 1 day
switch to distillate fuel oil? 201 day to 1 week 2 day to 1 week
3[JMore than 1 week but within 30 days 30 More than 1 week but within 30 days
8a. Of the amount shown in line 3, what is the maximum Kilowatthours Short tons
amount that could have besn replaced by LPG?
8b. What is the minimum lead time required to make the 10 Less than 1 day 100 Loss than 1 day
switch to LPG?
2D1davto|week 2D1duvm|wook
30 ] More than 1 week but within 30 days 30 Mors than 1 week but within 30 days
9a. Of the amount shown in line 3, what is the maximum Kilowatthours Short tons
amount that could have been replaced by residual
tuel oil?
9b. What is the minimum lead time required 10 meke the T D)lessthan t day T Dlesstwantday T
switch to residual fuel oil? |D Less than | day \DLess than 1 day
\ 200 day to 1 week 200 day to 1 waek
3 More than 1 week but withmn 30 days 3(JMore than 1 week but within 30 days
10a. Of the amount shown in line 3, what is the maximum Kilowatthours Shart tons
amount that could have been replaced by any other
snergy source? Identify that energy source. 2
10b. What is the minimum iead time required to make the 1 Less than 1 day 10 Less than 1 day
switch to that energy source? 0
2001 day 101 weex 2001 day to 1 week
3{IMore than 1 week but within 30 days 3L 1More than 1 week but within 30 days
FORM EIA B4BC i3-) 89
Page 4
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1988 Manufacturing Energy Consumption Survey

Form EIA-846C (Continued)

Please enter this sstablishment's 11-digit Census File Number '

} Section lIl - FUEL SWITCHING — Continued

Natural gas Distillate fuel oil LPG Residual fuel oil
307 (4) 224 (5) 246 (6) 216 17)

1.000 cu ft Barrels Gallons Barrels

1.000 cu. ft Barrels Galtans Barrels

1,000 cu. ft Barrels Galions Barreis

1.000 cu. ft Barrels Gallons Barrels

1{Jtess than 1 day
2001 day 1o 1 week
3 More than 1 week but within 30 days

1] Less than 1 day
20 day to 1 week
3D More than 1 wesek but within 30 days

1) Less than 1 day
20 day to 1 week
BD More than 1 week but within 30 days

|DLasu than 1 day
2031 day to 1 week
3T More than 1 week but within 30 days

1,000 cu. ft.

1] Less than 1 day
2(1 day 10 1 week
30 More than 1 week but within 30 days

Barrels

200 day 10 1 week
3DMOI9 than 1 week but within 30 days

Gallons

2031 day to 1 week
3DMore than ) week but within 30 days

Barrels

100 Less than 1 day
201 day 10 1 week
BDMonmun waek but within 30 days

Barrsis

1[JLess then 1 day
20h day to 1 week
30 JMore than 1 week but within 30 days

Galions

1 D Less than 1 day
ZD'I day to 1 week
30 More than 1 week but within 30 days

Barrels

1 Less than 1 day
ZD‘I day to 1 week
3 TMore than 1 week but within 30 days

1.000 cu. ft.

100 Less than 1 day
200 day 10 1 week
3[] More than 1 week but within 30 days

Gallons

10 Less than 1 day
1[]1 dey 10 1 week
3[TMore than 1 wesk but within 30 days

Barrels

|DLm(h¢nldav
2001 day 10 1 week
30 Mors then 1 week but within 30 deys

1,000 cu. f1,

10 Less than 1 day
201 day 10 1 week
3[] More than 1 week but within 30 days

Barrals

100 Less than 1 day
204 day 1o 1 week
3] More than 1 week but within 30 days

Barrels

1] Loss than 1 dey
2001 day 101 week
3(Imore than 1 week but within 30 deys

1,000 cu. ft.

1 D Less than 1 day
2{01 day to 1 week
JDMnra than 1 week but within 30 days

Barrels

10 Less than 1 day
2 [] 1 day to 1 week
30T Mora than 1 waek but within 30 days

Galions

100 Less than 1 day
20 day 10 1 week
3[1Mouthm|wuklntwnﬂ\h30dnv:

1,000 cu. f1.

|DLass than 1 day
2001 day to 1 week
3[IMore than 1 week but within 30 days

Barrels

1 JLess than 1 day
2011 day ta 1 week

Gallons

1] Less than 1 day
2001 day to 1 week

Barrels

) 201 dy 10 1 week
3[_JMore than 1 week but within 30 days 30" JMore than 1 week but within 30 deys BD More than 1 week but within 30 days

FORM E1A BA8C 15 1 B9
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; Section IV — REMARKS — Piease use this space or attach a separate sheet for any explanations that may be essential
in understanding your reported data. Be sure to include the name. address, aind telephone number of power generating

establishments of your company that transferred or dehivered electnicity or steam to your establishment in 1988 if you did
not have enough room in sectron /.

f Section V — CERTIFICATION — The data in this report have been prep

Name of person to contact regarding this report — Print or type

in dance with the instr

Area code Number

Extansion
Telephone
Address — Number and street FROM: j'Mo‘ *: Day : Yoar
Period covered | i |
by this report  TO: 1Mo. 1Day 1 Year
Il I | -
City State ZiP Code Signature of authorized person

Date

FORM EIA-BASC (51 89}

Page 6

188 Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988



Form EIA-846C (Continued)

1988 Manufacturing Energy Consumption Survey

EIA-846C-1

15-12-891

U.S. DEPARTMENT OF COMMERCE
BUREAU OF THE CENSUS

INSTRUCTIONS FOR FORM EIA-846C

Chemicals and Allied Products; Stesl Works, Blast Furnaces, and Rolling
Mills; Products of Pstroleum and Coal

1988 MANUFACTURING ENERGY CONSUMPTION SURVEY

A. Who is Resp ible for Conducting the
Manufacturing Energy Consumption Survey?

The Manufacturing Energy Consumption Survey (MECS)

was designed, and is being sponsored, by the Energy

Information Administration (EIA} of the U.S. Department

of Energy. The survey is being administered and
compiled by the U.S. Bureau of the Census.

B. What is The Purpose of This Survey?

The MECS will collect data on energy consumption
and usage patterns for the manufacturing sector of
the U.S. economy. In addition, it wilt measure the
short-term (within 30 days) capability of your
establishment to have used substitute fuels in place
of those actually consumed in 1988. The information
obtained from the MECS will be used to publish
aggregate statistics on the consumption of energy
for fuel and nonfuel uses, and on some energy-
related issues such as energy prices, electricity
generation onsite, and fuel-switching capabilities.

C. Who Should Report?

This survey is mandatory under the Federal Energy
Administration Act of 1974, P.L. 93-275, and
under Title 3, Subtitle B of the Omnibus Budget
Reconciliation Act of 1986, Public Law 99-508.

This form is addressed to establishments operating
in SIC 28, 29 (except 2311), and 3312, as defined
by the 1987 Standard Industrial Classification
Manual (SIC). Establishments operating in the
manufacturing sector, SIC 20 through 27, and 30
through 39 will complete similar MECS forms.
Response by establishments included in the MECS
sample selected for the survey and receiving the
MECS survey form is required by law. Failure to
respond may result in criminal fines, civil penalties,
and other sanctions as provided by iaw.

D. How Is My Privacy Protected?

By Section 9 of Title 13, U.S. Code, your report to
the Census Bureau is confidential. it may be seen
only by sworn Census Bureau employees and may
be used only for statistical purposes. The law also
provides that copies retained in your files are
immune from legal process.

E. When is The Report Due?

The questionnaire should be returned by the due
date specified on the form. Please use the enclosed
return envelope. If the envelope has been *
misplaced, return the completed questionnaire to:

Bureau of the Census
1201 East Tenth Street
Jeffersonville, IN 47132

F. Howlisa M i ing Establish
Defined?

A manufacturing establishment is an economic unit
at a single physical location where the mechanical or
chemical transformation of materials or substances
into new products is performed. These operations
are generally conducted in facilities described as
plants, factories, or mills and characteristically use
power-driven machines and material-handling
equipment. Manufacturing also includes such
activities as the assembly of components of
manufactured products and the blending of materials
such as lubricating oil, plastics, resins, or liquors.

An establishment is not necessarily identical to a
business concern or firm, either of which may
consist of one or more establishments. An
establishment may consist of one or more units that

are engaged in separate or distinct activities. These
units may be separated physically as well as
economically, with separate records or substantially
accurate reports available for each. If this
establishment has previously completed the Annual
Survey of Manufactures (ASM), Form MA-1000,
conducted by the U.S. Census Bureau,
establishment boundaries should correspond to
those used for the ASM. Each unit should be
treated as a separate establishment ONLY if that
was the determination made for the ASM. Do
not consolidate two ASM establishments into a
single establishment for purposes of the MECS,
or separate a single ASM blish into
two MECS establishments. Match the 11-digit
Census File Number {CFN} located on the MECS
questionnaire mailing label with the CFN on the ASM
mailing label. Responses to MECS questions should
include the same activities as those considered
whea responding to the matching ASM. If this
establishment has never completed an ASM, report
for all activities that occur at this physical location.

Section 1 — NONCOMBUSTIBLE ENERGY
SOURCES

Energy sources used in manufacturing can be divided
into two groups: combustible (capable of being
burned), and noncombustible (such as electricity,
steam, and industrial hot water). The purpose of
section 1 is to collect 1988 data for noncombustible
energy sources, in particular, electricity and steam.

Column 2 collects data that wilt provide important
information on the components of electricity -
production, and permit an estimate to be made of the
total consumption of electricity at your establishment.
Column 3 collects data on the additional contribution
that steam makes to the total consumption of energy
at your establishment through net transfers and
steam generated onsite by renewable energy sources.
Column 4 collects data on hot water purchased tor
use as an energy source and used at this
establishment site.

Electricity is to be reported in thousands of kilowatt-
hours. Steam and industrial hot water are to be
reported in millions of Btu. If you keep your records for
steam in pounds, use a factor of 1,200 Btu per pound
of steam to convert your data into Btu.

SPECIFIC INSTRUCTIONS

Line 1a — Quantity Purchased From Utilitles —
Enter the quantity of each noncombustible energy
source that was purchased from a utility and delivered
to this establishment site in 1988, regardiess of when
payment was made. For purposes of this question,
utilities are companies that produce and/or deliver
electricity and/or natural gas, and are legally obligated
to provide service to the general public within their
franchise area. Utilities do not include such generators
of electricity as independent power producers, small
power producers, or cogenerators not located at this
establishment site. include quantities purchased for
ANY onsite use, for example, production of heat and
power, electrolysis processes, or steam cleaning.
Exclude all:

quantities purchased from independent power
producers, small power producers, or cogenerators
not located at this establishment site.

quantities delivered from other establishments
in your company even if those quantities were
repurchased from them by your establishment.

quantities purchased and paid for by a central
purchasing entity separate from this establishment.

quantities for which payment was made in-kind.

CONTINUE ON PAGE 2
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Line 1b — Expendi For Purch From
Utilities — Enter the total expenditures for the
purchased quantities reported on line 1a. Include all
expenditures regardless of when payment was
actually made.

Line 2a — Quantity Purchased From Nonutilities —

Enter the quantity of electricity and steam that was
purchased from offsite nonutuility power producers
and delivered to this establishment site in 1988,
regardless of when payment was made. Include
quantities purchased for ANY onsite use.

Exclude all:

e quantities delivered from other establishments
in your company even if those quantities were
repurchased from them by your establishment.

¢ quantities purchased and paid for by a central
purchasing entity separate from this
establishment.

e quantities for which payment was made in-kind.

Line 2b — Expenditures For Purchases From
Nonutiiities — Enter the total expenditures for the
purchased quantities reported on line 2a. Include all
expenditures regardless of when payment was
actually made.

Line 3 — Other Receipts — Enter all additional
quantities delivered to your establishment site in
1988 but not reported on lines 1a or 2a.
include:

e quantities purchased and paid for by a
central purchasing entity separate from this
establishment.

e quantities transferred from another
establishment of your company for which
payment was not made.

e quantities delivered from another establishment
of your company even if those quantities were
repurchased from them by your establishment.

* guantities for which payment was made in-kind.

Line 4 — Totat Electricity Receipts — Enter
the sum of lines 1a, 2a, and 3 for electricity only.
Copy this total electricity receipt figure to
column 2, line 1 of Section Il — Fuel Switching.

Line 5§ — Quantity Cogeneratsd — Enter the
total quantity of electricity cogenerated from
all energy sources, including renewable
sources. For purposes of this survey, electrical
cogeneration is defined as the production of
electric energy and another form of useful
energy {such as heat or steam)} through the
sequential use of energy.

Line 8 — Quantity G {
Enter the total quantity of each noncombustible
snergy source generated onsite directly from solar
power, wind power, hydropower, or geothermal
sources. Any electricity produced as a part of 8
cogeneration process (that is, electricity generated
from geothermal steam which is then itself used)
should be excluded. Such quantities should be
included on line 5.

Line 7 — Other Generation — Enter the total
quantity of slectricity generated onsite by all other
means not included on lines 5 and 6 above. For
example, electricity generated by diesel generators
should be reported here. ’

Line 8 — Sales or Transfers to Utllities — Enter
the total quantity of electricity sold or transferred by
your establishment in 1988 to utilities. For purposes
of this survey, utilities are companies that produce
and/or deliver electricity and/or natural gas, and are
legally obligated to provide service to the general
public within their franchise area. Utilities do not
include such generators of electricity as independent
powaer praducers, small power producers, or
cogenerators not | d at this blish 1 site.
Include quantities exchanged for the same or any
other energy source(s).

EIA-848C-i (5-12-89)
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Line 9 — Sales or Transters to Nonutliities —
Enter the total quantity of each noncombustible
energy source sold or transferred in 1988 to
establishments other than utilities. Include
quantities exchanged for the same or any other
energy source(s).

Line 10 — Nonutility Suppliers — If any
electricity reported in column 2, line 3 was
obtained by transfer from another
establishment of your company, enter the
name, address and telephone number of the
supplying establishment. If you received
transfers from more than one of this type of
establishment, use the ‘‘Remarks’’ section to
identify remaining suppliers.

Questions 11 and 12 should be completed if there
was any elactricity generated at this establishment
site in 1988 (column 2 has 8 nonzero entry on
lines 5, 6, or 7). if your establishment had no onsite
generation in 1988, omit questions 11 and 12 and
proceed with Section Il — Combustible Energy
Sources.

Question 11 — Indicate by checking the
appropriate box whether or not this estabiishment
was electrically interconnected with an electric
utility (that is, able to deliver electricity to the grid as
well as receive electricity) as of December 31, 1988.

Question 12 — Indicate by checking the
appropriate box whether or not this establishment
was designated as a Qualifying Facility (QF) under
the Public Utility Regulatory Policies Actof 1978
{PURPA) as of December 31, 1988.

Section It — COMBUSTIBLE ENERGY
SOURCES

Column 1 — Energy Sources to be Reported —
Twenty-three energy sources have been preprinted
in column 1, separated into the general categories
of solids, gases, and liquids. Prior to completing
columns 4 through 10, determine from the criteria
below which of the preprinted energy sources
should be included for reporting and which
excluded.

First, EXCLUDE all energy sources that were not
consumed for any purpose at this establishment
site during 1988. All excluded energy sources
should be lined out, and no entries should be made
in columns 4 through 10. Next, if your
establishment consumed any energy sources for
any purpose during 1988 that are not included in
the preprinted list, add those energy sources under
the ‘Other’’ heading for solids, gases, or liquids.

All unlined energy sources, including any additions
to the preprinted list, should be further evaluated
for inclusion or exclusion by the specific criterion
listed below.

if your only means of supply of an
energy source during 1988 was as a
byproduct of energy source inputs to
any of your facturing p

it should be included ONLY if it was at
least partially consumed onsite as a
fuel during 1988 (that is for heat,
power, or electricity generation). If
none of that onsite-produced ener
source was consumed onsite as a ,
it should be excluded.

Complete columns 4 through 10 for all energy
sources that were not excluded by the above
procedures. Entries should be made in
accordance with the specific instructions for
these columns.

CONTINUE ON PAGE 3
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Column 3 — Reporting Units — Use the indicated
units for reporting all quantities. For those
establishments that keep records in Btu, note that
volume measures should be reported as actual
physical quantities, rather than adjusted to
represent a standard energy content. One barrel
contains 42 gallons. The approximate liquid
equivalent conversion factor of LPG is 3.603 million
Btu per barrel. Petroleum coke should also be
reported in barrels. A barrel will hold approximately
400 pounds of petroleum coke, or the aquivalent of
6.024 million Btu. A shor ton of petroleum coke
contains approximately 30.12 million Btu. Natural
gas should be reported in thousands of cubic feet.
One thousand cubic feet of natural gas is equal to
about 10.3 therms, or 1.03 million Btu.

Column 4 — Quantity Purchased — Enter the
quantity of each energy source that was purchased
and delivered to this establishment in 1988,
regardless of when payment was made. Include
quantities of those energy sources that were
purchased for ANY onsite use, for example, the

production of heat or power, electrolysis processes,
steam cleaning, or as a petrochemical feedstock or a

raw material input to any manufacturing operation.
Exclude all:

quantities delivered from another establishment
in your company even if those quantities

were repurchased from them by your
establishment.

quantities purchased and paid for by a central
purchasing entity separate from this
establishment.

quantities for which payment was made in-kind.

Column 6 — Expenditures — Enter the total
expenditures for each of the purchased quantities
reported in column 4. Include all expenditures
regardless of when payment was made.

Column 6 — Other Recelpts — For each included
energy source, enter all additional quantities

delivered to your establishment site in 1988 but not

reported in column 4, Include:

o quantities purchased and paid for by a
central purchasing entity separate from this
establishment.

quantities transferred from another
establishment of your company for which
payment was not made.

quantities delivered from another
establishment of your company even if these
quantities were repurchased from them by
your establishment.

quantities for which payment was made in-kind.

Column 7 — Onsite Production — Enter the
total quantity of any energy source that was
produced onsite in 1988 as a product, a
byproduct, a waste material, or an output from a
captive (onsite) mine or well, and was at least
partially consumed onsite. Enter the TOTAL
quantity produced onsite, regardless of whether
some or all of it was consumed as a fuel or
feedstock, transferred offsite, sold, or otherwise
disposed of. E les of byproducts include
coke, hydrogen, still gas, coke oven gas, wood
chips and black liguor. Examples of waste
products include wood scraps, packing materials,
waste paper and cardboard, and waste oils.

EIA-848C-1 {5-12-89)
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Column 8 — Source of Onsite Production —
For each energy source that has an entry in
column 7, check the *'Yes'’ box if the amount
listed in column 7 resulted from consumption of
any other energy source listed in Section il —
Combustible Energy Sources. Check the ‘’No"”
box if the anergy source came from captive
wells or mines, or is a product or
byproduct/waste product from materials not
listed in section Il as a combustible energy
source. Examples include:

hydrogen produced as a byproduct of
natural gas in an ammonia plant would
have the "’Yes’' box checked.

hydrogen produced through the
electrolysis of brine in a chlorine plant
would have the "No’’ box checked.

coke oven gas produced during the
coal coking process would have the
““Yes'’ box checked.

wood chips produced as a byproduct of
wood purchased for use as a raw
material rather than a fuel would have
the ’No’’ box checked.

pulping (black) liguor, used in the
chemical pulping of wood, that is
burned in a recovery furnace or
otherwise combusted, would have the
“’No’’ box checked.

Column 9 — Onsite Fuel Consumption —
Enter the quantity consumed onsite as a fuel
for the production of heat, steam, power, of
the generation of electricity. Also include fuel
consumed by vehicles dedicated primarily for
use onsite. Copy the entries, if any, in
column 9 for natural gas, distillate fuel oif,
residual fuel oil, LPG, and total coal products
to line 1 of Section Ili'— Fuel Switching.

Column 10 — Onsite Nonfuel Consumption —
Enter the quantity of each energy source that was
consumed onsite for all purposes other than fuel
use. Include all quantities consumed as

feed ks {for ple, butane p! din
producing rubber compounds), raw materials {for
example, coal used to produce coke), additives, or
ingredients for products manufactured by this
establishment. Exclude all offsite dispositions
such as sales and transfers to other
establishments.

< " 10 2 -

For the purposes of Questions 1, 2a, and 2b,
energy sources and their approximate Btu
conversion factors include:

Acetylene 21,500 Btu/lb

Breeze 19.8 million Btu/short ton
Butane 21,308 Btu/ib

Butylene 20,787 Btw/lb

Coal Coke 24.8 million Btu/short ton
Distillate fuel oil 5.825 million Btu/barrel
Ethane 22,320 Btu/lb

Ethylene 21,644 Btu/lb

Isobutane 21,257 Bwi/lb

Petroleum coke 8.024 million Btu/barrel
Propane 21,681 Btu/lb

Propylene 21,041 Bw/lb

Residual fuel oil 6.287 million Btu/barrel
NOTE — If your establishment uses more precise
conversion values for your operations, use them
in place of the approximations given above.

CONTINUE ON PAGE 4
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Question 1 — Enter the total Btu content of all
energy source products shipped offsite during 1988.

If the answer to question 1 is zero, omit question
2, parts a and b, and proceed directly to question
3. If question 1 has a non-zero response, include
in the response to question 2 only those energy
source products that were reported in question 1.

Question 2a — Enter the total Btu value of all energy
source inventories as of December 31, 1987,

Question 2b — Enter the total Btu value of all energy
source inventories as of December 31, 1988.

Question 3 — Enter the total design storage capacity
located onsite as of December 31, 1988, for residual
fuel oil, distillate fuel oil, and LPG. Report the shell
capacity (that is, the design capacity of the storage
tanks) in the units of measure specified.
Include:
® onsite capacity of all storage facilities

regardiess of the intended disposition of the

energy source {include both product storage

tanks and tanks dedicated for onsite use}.

¢ onsite capacity dedicated or leased for
storage of energy sources owned by other
establishments.

Section i1l — FUEL SWITCHING

This portion of the survey is intended to measure the
short-term capability of your establishment to have
used substitute energy sources in place of those
actually consumed in 1988. Capability to use
substitute energy sources means that this
establishment’s combustors (for example, boilers,
furnaces, ovens, blast furnaces) had the machinery
or equipment either in place or available for
installation in 1988 so that substitutions could
actually have been introduced within 30 days
without extensive modifications.

NOTE — Fuel-switching capability as measured by
this survey does not depend on the relative prices of
energy sources; it depends only on the
characteristics of your squipment and certain legal
constraints. Fuel-switching capability sets limits on
the extent to which you could switch to a substitute
energy source if you wanted to or needed to. It has
nothing to do with whether you would want to
switch if you could. Therefore, relative prices of
energy sources are not related to fuel-switching
CAPABILITY and should be ignored when
completing this section.

We recognize that records of fuel-switching
capability are not regularly maintained. Accordingly,
reasonable approximations of fuel-switching
capability are ble. These approximations
should be based on the judgment of a person
knowledgeable about the fuel-switching capability
and operations of your establishment. They are not
expected to be formal engineering estimates based
on a day-by-day analysis of the operating levels of
individual combustors and interactions between
them. Respond as realistically as possible, given
your actual operations in 1988.

Base your estimates on the avasilability of substitute
energy sources and the physical condition of your
equipment during 1988. Include switching
capability that could have resuited from the use of
redundant and/or standby combustors, and from
combustors that were already equipped to fire
alternative fuels. Lines 1 through 3 of this portion of
the form your blishment’s overall
capability to have switched from specific energy
sources in 1988. Lines 4a through 10b describe
your capability to replace a given energy source by
specific alternative energy sources.

SPECIFIC INSTRUCTIONS

“Unet — Consumed — Enter the total
slectricity receipts figure from column 2, line 4 of
Section |, and the fuel consumption figures from
Section il for total coal and coke, natural gas,
distillate fuel oil, LPG, and residual fuel oil. The
quantities to be copied are noted in the
appropriate boxes of sections | and Il

EIA-848C (5-12-89)
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Line2 — @ ity N itchable — Enter the
amount of the quantity reported on Line 1 that
could NOT have been replaced within 30 days by
any other energy source in 1988, even given a
severe curtailment. NOTE — Include only that
portion of total electricity receipts (purchases plus
transfers in) that could NOT have bgen replaced
by either onsite-generated electricity or energy
source(s) which accomplish the same purposes as
the offsite-produced electricity {e.g. supplying
heat or power). Portions of individual fuels may be
non-switchable due to limitations such as:

« the characteristics of your physical plant (for
example, single-fired combustors or the
absence of redundant and/or standby
combustors), or the requirements of your
manufacturing process.

binding take or pay contracts with energy
suppliers that were in place.

environmental regulations which limit the
amounts of potential replacement fuels that
could be burned.
DO NOT consider current relative prices of
fuels as a limitation to switching capability.

Line 3 — Quantity Switchable — Subtract line 2
from line 1 and enter the results. These values
represent the quantity of each energy source
consumed that COULD HAVE BEEN replaced
within 30 days by at least one other energy source
in 1988. NOTE — if all entries on line 3 are zero,
complete the Remarks and Certification sections of
the survey and return it to the Census Bureau. Far
each entry on line 3 that is nonzero, complete the
remainder of that column. Complete one column
before starting another.

Lines 4 through 10, Part a — Replacement
Quantities — Report the maximum amount of the
quantity shown on Line 3 that could have been
replaced within 30 days by each of the energy
sources on lines 4 through 10, under the
constraints listed in the instructions for line 2.
Raport all amounts in the units of the energy source
that is being replaced. DO NOT convert this
amount to units of the replacement energy
sources. NOTE — Be sure to take into account not
only the fuels that could be directly substituted for
offsite-produced elactricity, but also the fuels
needed to generate electricity onsite that could
have been used in place of electricity receipts.
NOTE — The sum of lines 4a through 10a for each
column must be at least as large as the entry on line
3 of that column, and may be larger if more than
one alternative fuel could have been used.

Lines 4 through 10, Partb — Lead Time — Mark
the minimum lead time required to switch to each
replacement energy source identified.

Section IV — REMARKS

Please provide any explanations that may be
helpful to us in understanding your reported data.
Attach a separate sheet if necessary. Be sure to
include the name, address, and telephone number
of nonutility power generating establishments of
your company that supplied electricity to your
establishment if you did not have enough room in
section | to identify them.

Section V — CERTIFICATION

Period Covered By This Report — Enter the month,
day, and year of the beginning and the end of the
period covered by your report. If a calendar year
report: ‘’From January 1 to December 31, 1988,""; it
a fiscal year, specify which (such as ‘'From
December 1, 1987 to November 30, 1988°). If a
part-year report is submitted becauss-the
establishment was not in operation or under your
company’s control for the entire year, specify the
actual period covered: for example ‘' January 2, 1988
to August 15, 1988, or ‘'June 1, 1988 to
December 31, 1988."
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Appendix D

Descriptions of Major Industrial Groups and
Selected Industries

This appendix contains descriptions of industrial groups and selected industries taken from the Standard
Industrial Classification Manual, 1987 (SIC).® This appendix includes descriptions of the 30 groups that
comprise the strata of the Manufacturing Energy Consumption Survey. These are the 20 major industrial
groups (2-digit SIC) and the 10 major energy-consuming industries (4-digit SIC). The Standard Industrial
Classification system is described in Appendix A.

SIC 20—Food and Kindred Products: This major group includes establishments manufacturing foods and
beverages for human consumption and certain related products such as manufactured ice, chewing gum,
vegetable and animal fats and oils, and prepared feeds for animals and fowls.

SIC 21—Tobacco Products: This major group includes establishments engaged in manufacturing cigarettes,
cigars, smoking and chewing tobacco, snuff, and reconstituted tobacco and in stemming and redrying tobacco.

SIC 22—Textile Mill Products: This major group includes establishments engaged in performing any of the
following operations: (1) preparation of fiber and subsequent manufacturing of yarn, thread, braids, twine,
and cordage; (2) manufacturing broadwoven fabrics, narrow woven fabrics, knit fabrics, and carpets and rugs
from yarn; (3) dyeing and finishing fiber, yarn, fabrics, and knit apparel; (4) coating, waterproofing, or
otherwise treating fabrics; (5) the integrated manufacture of knit apparel and other finished articles from yarn;
and (6) the manufacture of felt goods, lace goods, nonwoven fabrics, and miscellaneous textiles.

SIC 23—Apparel and Other Textile Products: This major group, known as the cutting-up and needle trades,
includes establishments producing clothing and fabricating products by cutting and sewing purchased woven
or knit textile fabrics and related materials, such as leather, rubberized fabrics, plastics, and furs.

SIC 24—Lumber and Wood Products: This major group includes establishments engaged in cutting timber
and pulpwood; merchant sawmills, lath mills, shingle mills, cooperage stock mills, planing mills, and plywood
and veneer mills engaged in producing lumber and wood basic materials; and establishments engaged in
manufacturing finished articles made entirely or mainly of wood or related materials.

SIC 25—Furnitore and Fixtures: This major group includes establishments engaged in manufacturing
household, office, public building, and restaurant furniture; and office and store fixtures.

SIC 26—Paper and Allied Products: This major group includes establishments primarily engaged in the
manufacture of pulps from wood and other cellulose fibers, and from rags; the manufacture of paper and paper
board; and the manufacture of paper and paperboard into converted products, such as paper coated off the
paper machine, paper bags, paper boxes, and envelopes.

SIC 2621—Paper Mills: Establishments primarily engaged in manufacturing paper from wood pulp and
other fiber pulp, and which may also manufacture converted paper products.

SIC 2631—Paperboard Mills: Establishments primarily engaged in manufacturing paperboard, including
paperboard coated on the paperboard machine, from wood pulp and other fiber pulp.

PExecutive Office of the President, Office of Management and Budget, Standard Industrial Classification Manual, 1987, pp. 67-263.
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SIC 27—Printing and Publishing: This major group includes establishments engaged in printing by one or
more common processes, such as letterpress, lithography (including offset), gravure, or screen; and those
establishments which perform services for the printing trade, such as bookbinding and platemaking.

SIC 28—Chemicals and Allied Products: This major group includes establishments producing basic chemicals,
and establishments manufacturing products by predominantly chemical processes. Establishments classified
in this major group manufacture three general classes of products: (1) basic chemicals, such as acids, alkalies,
salts, and organic chemicals; (2) chemical products to be used in further manufacture, such as synthetic fibers,
plastics materials, dry colors, and pigments; and (3) finished chemical products to be used for ultimate
consumption, such as drugs, cosmetics, and soaps; or to be used as materials or supplies in other industries,
such as paints, fertilizers, and explosives.

SIC 2819—Industrial Inorganic Chemicals, Not Elsewhere Classified: Establishments primarily engaged in
manufacturing industrial organic chemicals, excluding alkalies and chlorine, industrial gases, and inorganic
pigments.

SIC 2821—Plastics Materials and Resins: Establishments primarily engaged in manufacturing synthetic
resins, plastics materials, and nonvulcanizable elastomers.

SIC 2869—Industrial Organic Chemicals, Not Elsewhere Classified: Establishments primarily engaged in
manufacturing industrial organic chemicals, excluding gum and wood chemicals, and cyclic organic crudes
and intermediates, and organic dyes and pigments.

SIC 2873—Nitrogenous Fertilizers: Establishments primarily engaged in manufacturing nitrogenous fertilizer
materials or mixed fertilizers from nitrogenous materials produced in the same establishment.

SIC 29—Petroleum Refining and Related Industries: This major group includes establishments primarily
engaged in petroleum refining, manufacturing paving and roofing materials, and compounding lubricating oils
and greases from purchased materials.

SIC 2911—Petroleum Refining: Establishments primarily engaged in producing gasoline, kerosene, distillate
fuel oils, residual fuel oils, and lubricants, through fractionation or straight distillation of crude oil,
redistillation of unfinished petroleum derivatives, cracking or other processes.

SIC 30—Rubber and Miscellaneous Plastics Products: This major group includes establishments
manufacturing products, not elsewhere classified, from plastics, resins, and from natural, synthetic, or reclaimed
rubber, gutta percha, balata, or gutta siak.

SIC 31—Leather and Leather Products: This major group includes establishments engaged in tanning,
currying, and finishing hides and skins, leather converters, and establishments manufacturing finished leather
and artificial leather products and some similar products made of other materials.

SIC 32—Stone, Clay, Glass, and Concrete Products: This major group includes establishments manufacturing
flat glass and other glass products, cement, structural clay products, pottery, concrete and gypsum products,
cut stone, abrasive and asbestos products, and other products from materials taken principally from the earth
in the form of stone, clay, and sand.

SIC 3241-—Cement, Hydraulic: Establishments primarily engaged in manufacturing hydraulic cement,
including portland, natural, masonry, and pozzolana cements.

SIC 33—Primary Metal Industries: This major group includes establishments engaged in smelting and refining
ferrous and nonferrous metals from ore, pig, or scrap; in rolling, drawing, and alloying metals; in
manufacturing castings and other basic metal products; and in manufacturing nails, spikes, and insulated wire
and cable.
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SIC 3312—Steel Works, Blast Furnaces (Including Coke Ovens), and Rolling Mills: Establishments
primarily engaged in manufacturing hot metal, pig iron, and silvery pig iron from iron ore and iron and steel
scrap; converting pig iron, scrap iron, and scrap steel into steel; and in hot-rolling iron and steel into basic
shapes, such as plates, sheets, strips, rods, bars, and tubing.

SIC 3334—Primary Production of Aluminum: Establishments primarily engaged in producing aluminum
from alumina and in refining aluminum by any process.

SIC 34—Fabricated Metal Products: This major group includes establishments engaged in fabricating ferrous
and nonferrous metal products such as metal cans, tinware, handtools, cutlery, general hardware, nonelectric
heating apparatus, fabricated structural metal products, metal forgings, metal stampings, ordnance (except
vehicles and guided missiles), and a variety of metal and wire products, not elsewhere classified.

SIC 35—Industrial Machinery and Equipment: This major group includes establishments engaged in
manufacturing industrial and commercial machinery and equipment and computers.

SIC 36—Electronic and Other Electric Equipment: This major group includes establishments engaged in
manufacturing machinery, apparatus, and supplies for the generation, storage, transmission, transformation,
and utilization of electrical energy.

SIC 37—Transportation Equipment: This major group includes establishments engaged in manufacturing
equipment for transportation of passengers and cargo by land, air, and water.

SIC 38— Instruments and Related Products: This major group includes establishments engaged in
manufacturing instruments (including professional and scientific) for measuring, testing, analyzing, and
controlling, and their associated sensors and accessories; optical instruments and lenses; surveying and drafting
instruments; hydrological, hydrographic, meteorological, and geophysical equipment; search, detection,
navigation, and guidance systems and equipment; surgical, medical, and dental instruments, equipment and
supplies; ophthalmic goods; photographic equipment and supplies; and watches and clocks.

SIC 39—Miscellaneous Manufacturing Industries: This major group includes establishments primarily engaged
in manufacturing products not classified in any other major group.
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Appendix F

Related EIA Publications on Energy Consumption

These publications are available from the National
Energy Information Center or the Superintendent
of Documents. See the inside cover of this report
on how to obtain copies of these publications.
Please note that the prices quoted are subject to
change.

In addition to the reports listed below, public use
data tapes for the residential, residential transpor-
tation and commercial sectors are available from
the National Technical Information Service
(NTIS). To obtain information on how to order
tapes, you may call NTIS at 703/487-4807, FAX
number 703/321-8547.

Industrial Sector

Manufacturing Energy Consumption Survey: Energy
Efficiency in Manufacturing, 1985; January 1990,
DOE/EIA-0516(85), GPO Stock No. 061-
00300650-7, $4.25.

Manufacturing Energy Consumption Survey: Fuel
Switching Capability, 1985; December 1988,
DOE/EIA-0515(85), GPO Stock No. 061-003-
00601-9, $3.50.

Manufacturing Energy Consumption Survey: Method-
ological Report, 1985; November 1988, DOE/EIA-
0514(85), GPO Stock No. 061-00300595-1, $6.00.

Manufacturing Energy Consumption Survey: Con-
sumption of Energy, 1985, November 1988,
DOE/EIA-0512(85), GPO Stock No. 061-003-
00594-2, $6.00.

"Manufacturing Sector Energy Consumption 1985
Provisional Estimates,” Monthly Energy Review,
January 1987, DOE/EIA-0035(87/01), pp. vii-x.

Report on the 1980 Manufacturing Industries’ Energy
Consumption Study and Survey of Large
Combustors; February 1983, DOE/EIA-0358, GPO
Stock No. 061-003-00293-5, $5.00.

Industrial Energy Consumption, "Survey of Large
Combustors: Report on Alternate Fuel-Burning

Capabilities of Large Boilers in 1979"; February
1982, DOE/EIA-0304, GPO Stock No. 061-003-
0233-1, $2.50.

Methodological Report of the 1980 Manufacturing
Industries Survey of Large Combustors (EIA-463);
March 1982, DOE/EIA-0306 (no GPO Stock No.).

Commercial Sector

Note: The name of the Nonresidential Buildings
Energy Consumption Survey was changed to the
Commercial Buildings Energy Consumption
Survey, beginning with the 1989 survey. The
survey name was also dropped from the report
title.

Characteristics of Buildings

Nonresidential Buildings Energy Consumption
Survey: Characteristics of Commercial Buildings,
1986; September 1988, DOE/EIA-0246(86), GPO
Stock No. 061-003-00580-2, $16.00.

Nonresidential Buildings Energy Consumption
Survey: Characteristics of Commercial Buildings,
1983; July 1985, DOE/EIA-0246(83), GPO Stock
No. 061-003-00439-3, $7.50.

Nonresidential Buildings Energy Consumption
Survey: Characteristics of Commercial Buildings,
1983; A Supplemental Reference, DOE/EIA-MO008,
$22.95. Available from the NTIS, Order No.
DE-85015581.

Nonresidential Buildings Energy Consumption
Survey: Fuel Characteristics and Conservation
Practices; June 1981, DOE/EIA-0278, GPO Stock
No. 061-00300200-5, $9.00.
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Nonresidential Buildings Energy Consumption
Survey: Building Characteristics; March 1981,
DOE/EIA-0246, GPO Stock No. 061-003-00171-8,
$6.50.

Consumption and Expenditures

Nonresidential Buildings Energy Consumption
Survey:  Commercial Buildings Consumption and
Expenditures 1986; May 1989, DOE/EIA-0318(86),
GPO Stock No. 061-003-00613-2, $19.00.

Nonresidential  Buildings Energy Consumption
Survey: Commercial Buildings, Consumption and
Expenditures 1983; September 1986, DOE/EIA-
0318(83), GPO Stock No. 061-003-00496-2, $13.00.

Nonresidential Buildings Energy Consumption
Survey: 1979 Consumption and Expenditures, Part 1:
Natural Gas and Electricityy March 1983,
DOE/EIA-0318/1, GPO Stock No.
061-003-00298-6, $9.50.

Nonresidential Buildings Energy Consumption Sur-
vey: 1979 Consumption and Expenditures, Part 2:
Steam, Coal, Fuel Oil, LPG, and Total Fuels;
December 1983, DOE/EIA-0318(79)/2, GPO Stock
No. 061003-00366-4, $6.00.

Residential Transportation
Sector

Note: The survey name was dropped from the
beginning of the report title starting with the 1988
data report, and the report title changed to
"Household Vehicles Energy Consumption 1988."

Household Vehicles Energy Consumption 1988;
February 1990, DOE/EIA-0464(88), GPO Stock
No. 061-003-00652-3, $11.00.

Residential Transportation Energy Consumption
Survey: Consumption Patterns of Household Vehicles
1985; April 1987, DOE/EIA-0464(85), GPO Stock
No. 061-003-00521-7, $8.50.

Residential Transportation Energy Consumption
Survey: Consumption Patterns of Household Vehic-
les, 1983; January 1985, DOE/EIA-0464(83), GPO
Stock No. 061-003-00420-2, $4.50.

Residential Energy Consumption Survey: Consump-
tion Patterns of Household Vehicles, Supplement:
January 1981 to September 1981; February 1983,

DOE/EIA-0328, GPO Stock No. 061-003-00297-8,
$4.75.

Residential Energy Consumption Survey: Consump-
tion Patterns of Household Vehicles, June 1979 to
December 1980; April 1982, DOE/EIA-0319 (no
GPOQO Stock No.).

Residential Sector

Housing Characteristics

Note: The survey name was dropped from the
beginning of the report title starting with the 1987
data reports.

Housing Characteristics 1987, May 1989, DOE/EIA-
0314(87), GPO Stock No. 061-003-00619-1, $13.00.

Residential Energy Consumption Survey: Housing
Characteristics 1984, October 1986, DOE/EIA-
0314(84), GPO Stock No. 061-003-00499-7, $12.00.

Residential Energy Consumption Survey: Housing
Characteristics, 1982; August 1984, DOE/EIA-
0314(82), GPO Stock No. 061-003-00393-1, $7.00.

Residential Energy Consumption Survey Housing
Characteristics, 1981; August 1983, DOE/EIA-
0314(81), GPO Stock No. 061-003-00330-3, $6.50.

Residential Energy Consumption Survey: Housing
Characteristics, 1980; June 1982, DOE/EIA-0314,
GPO Stock No. 061-003-00256-1, $11.00.

Residential Energy Consumption Survey: Characteris-
tics of the Housing Stock and Households, 1978;
February 1980, DOE/EIA-0207/2, GPO Stock No.
061-003-00093-2, $4.25.

Residential Energy Consumption Survey: Conserva-
tion; February 1980, DOE/EIA-0207/3, GPO Stock
No. 061003-00087-8, $6.00.

Preliminary Conservation Tables from the National
Interim Energy Consumption Survey; August 1979,
DOE/EIA-0193/P (no GPO Stock No.).

Characteristics of the Housing Stock and House-
holds: Preliminary Findings from the National
Interim Energy Consumption Survey; October 1979,
DOE/EIA-0199/P (no GPO Stock No. available).
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Consumption and Expenditures

Note: The survey name was dropped from the
beginning of the report title starting with the 1987
data reports.  The titles were changed to
Household Energy Consumption and Expenditures
1987, Part 1 and Part 2.

Household Energy Consumption and Expenditures
1987, Part 1: National Data; October 1989,
DOE/EIA-0321/1(87), GPO Stock No. 061-003-
00635-3, $15.00. Note: Energy end-use data are
included in this report.

Household Energy Consumption and Expenditures
1987, Part 2: Regional Data; DOE/EIA-0321/2(87)
(no GPO Stock No available), $16.00.

Residential Energy Consumption Survey: Consump-
tion and Expenditures, April 1984 Through March
1985, Part 1: National Data; March 1987,
DOE/EIA-0321/1(84), GPO Stock No. 061-003-
00519-5, $9.50.

Residential Energy Consumption Survey: Consump-
tion and Expenditures, April 1984 Through March
1985, Part 2: Regional Data; May 1987, DOE/EIA-
0321/2(84), GPO Stock No. 061-003-00528-4,
$17.00. Note: Energy end-use data are included in
this report.

Residential Energy Consumption Survey: Consump-
tion and Expenditures, April 1982 Through March
1983, Part 1: National Data; November 1984,
DOE/EIA-0321/1(82), GPO Stock No. 061-003-
00411-3, $7.00.

Residential Energy Consumption Survey: Consump-
tion and Expenditures, April 1982 Through March
1983, Part 2: Regional Data; December 1984,
DOE/EIA-0321/2(82), GPO Stock No. 061-003-
00414-8, $9.50.

Residential Energy Consumption Survey: Consump-
tion and Expenditures, April 1981 Through March
1982, Part 1: National Data; September 1983,

DOE/EIA-0321/1(81), GPO Stock No. 061-003-

00340-1, $6.00.

Residential Energy Consumption Survey: Consump-
tion and Expenditures, April 1981 Through March
1982, Part 2: Regional Data; October 1983,
DOE/EIA-0321/2(81), GPO Stock No. 061-003-
00357-5, $8.00.

Residential Energy Consumption Survey: Consump-
tion and Expenditures, April 1980 Through March
1981, Part 1: National Data; September 1982,
DOE/EIA-0321/1(80), GPO Stock No. 061-003-
00278-1, $7.50.

Residential Energy Consumption Survey: Consump-
tion and Expenditures, April 1980 Through March
1981, Part 2: Regional Data; June 1983,
DOE/EIA-0321/2(80), GPO Stock No. 061-003-
00319-2, $7.00.

Residential Energy Consumption Survey: 1979-1980
Consumption and Expenditures, Part 1: National
Data (Including Conservation); April 1981,
DOE/EIA-0262/1, GPO Stock No. 061-00300191-2,
$6.50.

Residential Energy Consumption Survey: 1979-1980
Consumption and Expenditures, Part II: Regional
Data; May 1981, DOE/EIA-0262/2, GPO Stock No.
061-003-00189-1, $8.50.

Residential Energy Consumption Survey: Consump-
tion and Expenditures, April 1978 Through
March 1979; July 1980, DOE/EIA-0207/5, GPO
Stock No. 061-003-00131-9, $7.50.

Single-Family Households: Fuel Oil Inventories and
Expenditures: National Interim Energy Consumption
Survey; December 1979, DOE/EIA-0207/1, GPO
Stock No. 061-003-00075-4, $3.50.

Other Publications on the Residential Sector

"End-Use Consumption of Residential Energy"
(Article), pp. vii-xiv, Monthly Energy Review, July
1987, DOE/EIA-0035(87/07).

Residential Energy Consumption Survey: Trends in
Consumption and Expenditures 1978-1984 June
1987, DOE/EIA-0482, GPO Stock No.
061-003-00535-7, $12.00.

Residential Conservation Measures; July 1986,
SR/EEUD/86/01 (no GPO Stock No.).

An Economic Evaluation of Energy Conservation
and Renewable Energy Tax Credits; October 1985,
Service Report (no GPO Stock No.).

Residential Energy Consumption and Expenditures by
End Use for 1978, 1980, and 1981; December 1984,
DOE/EIA-0458, GPO Stock No. 061-003-00415-6,
$4.50.
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Weatherization Program Evaluation, SR-EEUD-
84-1; August 1984 (available from the Office of the
Assistant Secretary for Conservation and Renew-
able Energy, Department of Energy).

Residential Energy Consumption Survey: Regression
Analysis of Energy Consumption by End Use;
October 1983, DOE/EIA-0431, GPO Stock No.
061-00300347-8, $5.00.

National Interim Energy Consumption Survey: Ex-
ploring the Variability In Energy Consumption; July
1981, DOE/EIA-0272, GPO Stock No.
061-003-00205-6, $5.00.

National Interim Energy Consumption Survey: Ex-
ploring the Variability in Energy Consumption--A
Supplement; October 1981, DOE/EIA-0272/S, GPO
Stock No. 061-003-00217-0, $4.50.

Energy Use by U.S. Households; November 1980,
DOE/EIA-0248 (brochure, no GPO Stock No.).

Cross-Sector

Energy Consumption by End-Use Sector: A
Comparison of Measures by Consumption and
Supply Surveys; April 6, 1990, DOE/ELA-0533 (no
GPO Stock No. available), $2.50.

Natural Gas: Use and Expenditures; April 1983,
DOE/EIA-0382, GPO Stock No. 061-003-00307-9,
$5.50.

Public Use Tapes
Note: All tapes are available through the NTIS.

Resldentlal and Residential
Transportation Sectors

Residential Energy Consumption Survey: 1987 and
Residential Transportation Energy Consumption
Survey, 1988, Order No. PB90-501461, $220.

Residential Energy Consumption Survey: 1984 and
Residential Transportation Energy Consumption
Survey, 1985; Order No. PB87-186540, $220.

Residential Energy Consumption Survey: 1982 and
Residential Transportation Energy Consumption
Survey, 1983; Order No. PB85-221760, $220.

Residential Energy Consumption Survey: Consump-
tion and Expenditures, 1980-1981; Monthly Billing
Data; Order No. PB84-166230, $220.

Residential Energy Consumption Survey: Housing
Characteristics, 1981; Consumption and Expendi-
tures, 1981-1982; Monthly Billing Data; Order No.
PB84-120476, $220.

Residential Energy Consumption Survey: Housing
Characteristics, Annualized Consumption and
Expenditures, 1980-1981; Order No. PB83-199554,
$220.

Residential Energy Consumption Survey: Household
Transportation Panel Monthly Gas Purchases and
Vehicle and Household Characteristics, 6/79-9/81;
Order No. PB84-162452, $220.

Residential Energy Consumption Survey: Household
Screener Survey, 1979-1980; Order No.
PB82-114877, $220.

Residential Energy Consumption Survey: Household
Monthly Energy Consumption and Expenditures,
1978-1979; Order No. PB82-114901, $220.

National Interim Energy Consumption Survey (Resi-
dential), 1978; Order No. PB81-108714, $220.

Commercial Sector

Nonresidential Buildings Energy Consumption Sur-
vey: 1986 Data; Order No. PB90-500034,3220.

Nonresidential Buildings Energy Consumption
Survey: 1979 and 1983 Data; Order No.
PB88-245162, $220.

Public Use Diskettes

Note: All diskettes are available through the
NTIS.

Residential Energy Consumption Survey 1987 Data,
ASCII format: Order No. PB-91-505115, $130, and
dBASE format: Order No. PB-91-505107, $130.

Nonresidential Buildings Energy Consumption Survey
1986 Data, ASCII format: Order No. PB91-506808,
$130.
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Residential Transportation Energy Consumption
Survey 1988 Data (Ordering information not
available, order from NTIS by title.)

Planned Publications

Manufacturing Energy Consumption Survey: Fuel
Switching Capability 1988; planned for September
1991.

Manufacturing Energy  Consumption  Survey:
Changes in Energy Efficiency Through 1988; planned
for January 1992.

Manufacturing  Energy  Consumption  Survey:
Changes in Energy Consumption 1985 - 1988,
planned for early 1992.

Commercial Buildings Consumption and Expendi-
tures 1989, planned for early 1992.

Housing Characteristics 1990; planned for March
1992,

Household Energy Consumption and Expenditures
1990, Part 1: National Data; planned for September
1992.

Household Energy Consumption and Expenditures
1990, Part 2: Regional Data; planned for December
1992.

Household Vehicles Energy Consumption 1991,
planned for December 1992.

Note: the Energy Information Administration also
publishes the State Energy Data Report
Consumption Estimates annually, DOE/EIA-0214.
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Glossary

Anthracite: A hard, black, lustrous coal containing
a high percentage of fixed carbon and a low per-
centage of volatile matter. It is often referred to
as hard coal.

Barrel: A volumetric unit of measure equivalent
to 42 U.S. gallons.

Biomass: Organic (animal waste), nonfossil plant
material constituting an exploitable energy source.

Bituminous Coal: A soft coal (the most common
solid fossil fuel), which is high in carbonaceous
matter, with a volatility greater than anthracite.

Blast Furnace: A shaft furnace in which solid fuel
is burned with an air blast to smelt ore in a contin-
uous operation.

Blast Furnace Gas: The waste combustible gas
generated in a blast furnace when iron ore is being
reduced with coke to metallic iron. It is commonly
used as a fuel within the steel works.

Breeze: The residue from the fine screenings of
crushed coke.

British Thermal Unit (Btu): The amount of
energy required to raise the temperature of one
pound of water one degree Fahrenheit.

Butane (C,H,): A normally gaseous, paraffinic
hydrocarbon extracted from natural gas or refinery
gas streams. It includes isobutane (a branch-chain
configuration) and isobutane (a straight-chain
configuration). It is used primarily for blending
into high-octane gasoline, for residential and
commercial heating, and for industrial uses, espe-
cially the manufacture of chemicals and rubber.

Butylene (CHg: A normally gaseous, olefinic
hydrocarbon recovered from the refinery processes,
and converted to alkylate, a high-octane gasoline
blending component.

Byproduct: A secondary or additional product
resulting from the feedstock use of energy or the
processing of nonenergy materials. For example,
the more common byproducts of coke ovens are

coal gas, tar, and a mixture of benzene, toluene,
and xylenes (BTX).

Census Region: A geographic area defined by the
Bureau of the Census, consisting of various States
selected according to population size and physical
location. The States are grouped into four regions:

1. Northeast: Connecticut, Maine, Massachusetts,
New Hampshire, New Jersey, New York,
Pennsylvania, Rhode Island, and Vermont.

2. South: Alabama, Arkansas, Delaware, District
of Columbia, Florida, Georgia, Kentucky,
Louisiana, Maryland, Mississippi, North Caro-
lina, Oklahoma, South Carolina, Tennessee,
Texas, Virginia, and West Virginia.

3. Midwest: Illinois, Indiana, Iowa, Kansas,
Michigan, Minnesota, Missouri, Nebraska,
North Dakota, Ohio, South Dakota, and
Wisconsin.

4. West: Alaska, Arizona, California, Colorado,
Hawaii, Idaho, Montana, Nevada, New Mexico,
Oregon, Utah, Washington, and Wyoming.

Coal Coke: The strong, porous residue, consisting
of carbon and mineral ash, which is formed when
the volatile constituents of bituminous coal are
driven off by heat in the absence of or with a
limited supply of air. Coal coke is used primarily
in blast furnaces.

Cogeneration: The production of electrical energy
and another form of useful energy (such as heat or
steam) through the sequential use of energy.

Coke Oven Gas: The mixture of permanent gases
produced by the carbonization of coal in a coke
oven at temperatures in excess of 1,000 degrees
Celsius.

Consumption: The use of energy as a source of
heat or power, or as an input to the manufacturing
process.

Conversion Factor: A number which translates
units of one system into corresponding values of
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another system. Conversion factors are used to
translate physical units of measure for various
energy sources into their Btu equivalents.

Crude Oil: A mixture of hydrocarbons that exists
in a liquid state in natural underground reservoirs
and remains liquid at atmospheric pressure after
passing through surface separating facilities. Crude
oil is reported as liquid equivalents at the surface
(excluding basic sediment and water), measured in
terms of stock tank barrels of 42 U.S. gallons at
atmospheric pressure, and corrected to 60 degrees
Fahrenheit.

Distillate Fuel Oil: A general classification for
light fuel oils distilled during the refining process.
The classification includes products known as Nos.
1, 2, and 4 fuel oils; and Nos. 1, 2, and 4 diesel
fuels. Distillate fuel oil is used primarily for space
heating, on-and-off highway engine fuel, and
electric power generation.

Energy: The capacity for doing work as measured
in the capability of doing work (potential energy)
or the conversion of this capability to motion
(kinetic energy).

Energy Source: A substance such as natural gas,
coal, or electricity that supplies heat or power.

Establishment: As defined by the 1987 Standard
Industrial Classification Manual, "...an economic
unit, generally at a single physical location, where
business is conducted or where services or industri-
al operations are performed." (See Manufacturing
Establishment.)

Ethane (C,Hy: A colorless, odorless, gaseous
hydrocarbon extracted from natural gas or refinery
gas streams. Ethane is used primarily as a petro-
chemical feedstock for the production of chemicals
and plastic materials.

Ethylene (C,Hy: A colorless, flammable, gaseous
olefinic hydrocarbon recovered from natural gas
and petroleum. Ethylene is used primarily as a
petrochemical feedstock for numerous chemical
applications and the production of consumer
goods.

Expenditures: Funds spent for energy purchased
and paid for, or delivered to a manufacturer during
a calendar year. For the purposes of the MECS,
the expenditure dollar includes State and local
taxes and delivery charges.

Fossil Fuel: Any naturally occurring organic fuel,
such as coal crude oil, and natural gas.

Fuel: Any substance that can be burned to pro-
duce heat.

Fuel Use (of Energy): Use of energy in the pro-
duction of heat, steam, power, or the generation of
electricity.

Generation: The process of producing steam or
electrical energy by transforming other forms of
energy.

Geothermal Energy: Hot water or steam, extracted
from reservoirs in the earth’s crust, which is gener-
ally supplied to steam turbines that drive genera-
tors to produce electricity.

Hydroelectric Power: Electricity generated by a
turbine driven by falling water.

Hydrogen (Hj,: A colorless, odorless, highly
flammable gaseous element; the lightest of all
gases and the most abundant element in the
unijverse.

Industrial Sector: A subdivision of U.S. economic
activity defined by the Energy Information Admin-
istration to include manufacturing, construction,
mining, agriculture, fishing, and forestry establish-
ments.

Kilowatthour (kWh): A unit of work or energy,
measured as 1,000 watts (1 kilowatt) of power
expended for 1 hour. Once generated, one kWh is
equivalent to 3,412 Btu.

Liquefied Petroleum Gases (LPG): Ethane, ethyl-
ene, propane, propylene, normal butane, butylene,
ethane-propanemixtures, propane-butanemixtures,
and isobutane produced at refineries or natural gas
processing plants, including plants that fractionate
raw natural gas plant liquids.

Lease Condensate: A natural gas liquid recovered
from gas well gas (associated and nonassociated) in
lease separators or field facilities. Lease conden-
sate consists primarily of pentanes and heavier
hydrocarbons. Volumes are reported in terms of
barrels of 42 U.S. gallons, at atmospheric pressure,
and corrected to 60 degrees Fahrenheit.

Lease Separator: A facility located at the surface
for the purposes of (1) separating casinghead gas
from produced crude oil and water at the tempera-
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ture and pressure conditions of the separator; and
(2) separating gas from that portion of associated
gas and nonassociated gas which liquefies at
temperature and pressure conditions of the separa-
tor.

Lignite: A brownish-black coal of low rand with a
high percentage of inherent moisture and volatile
matter content. It is also referred to as brown
coal.

Manufacturing Division: One of 10 fields of
economic activity defined by the Standard Industrial
Classification Manual. The manufacturing division
includes all establishments engaged in the mechan-
ical or chemical transformation of materials or
substances into new products. Other divisions of
the U.S. economy are agriculture, forestry, fishing,
hunting, and trapping; mining; construction;
transportation, communications, electric, gas, and
sanitary services; wholesale trade; retail trade;
finance, insurance, and real estate; personal,
business, professional, repair, recreation, and other
services; and public administration. The establish-
ments in the manufacturing division constitute the
universe for the MECS.

Manufacturing Establishment: An economic unit
at a single physical location where mechanical or
chemical transformation of materials or substances
into new products are performed. These opera-
tions are generally conducted in facilities described
as plants, factories, or mills, and characteristically
use power-driven machines and materials-handling
equipment. In addition, the assembly of compo-
nents of manufactured products is considered
manufacturing, as in the blending of materials such
as lubricating oils, plastics, resins, or liquors. (See
Establishment.)

Motor Gasoline: A complex mixture of relatively
volatile hydrocarbons, with or without small
quantities of additives, obtained by blending appro-
priate refinery streams to form a fuel suitable for
use in spark-ignition engines. Motor gasoline
includes both leaded and unleaded grades of
finished motor gasoline, blending components, and
gasohol.

Natural Gas: A mixture of hydrocarbon com-
pounds and small quantities of various nonhydro-
carbons existing in the gaseous phase or in solu-
tion with oil in natural underground reservoirs at
reservoir conditions. Natural gas may be subclassi-
fied as:

1. Associated Gas: Free natural gas, commonly
known as gas-cap gas, which overlies and is in
contact with crude oil in the reservoir.

2. Dissolved Gas: Natural gas which is in solu-
tion with crude oil in the reservoir at reservoir
conditions.

3. Nonassociated Gas: Free natural gas not in
contact with crude oil in the reservoir.

All natural gas volumes are reported in cubic feet
at a pressure base of 14.73 psia, at 60 degrees
Fahrenheit.

Nonfuel Use (of Energy): Use of energy as a
feedstock or raw material input.

Petroleum Coke: A solid residue, high in carbon
content and low in hydrogen, which is the final
product of thermal decomposition in the condensa-
tion process in cracking crude oil. Petroleum coke
can yield almost pure carbon or artificial graphite
suitable for the production of carbon or graphite
electrodes, structural graphite, motor brushes, dry
cells, and similar products.

Petrochemical Feedstock: Chemical feedstocks
derived from petroleum, and used principally for
the manufacture of chemicals, synthetic rubber,
and a variety of plastics.

Plant: Commonly used as a synonym for an
establishment. However, the term can also be used
to refer to a particular process within an establish-
ment.

Propane (C;Hg): A colorless, gaseous hydrocarbon
extracted from natural gas or refinery gas streams.
It is used primarily for residential and commercial
heating and cooling, and also as a fuel for trans-
portation. Industrial applications include use as a
petrochemical feedstock.

Propylene (C,H(): A gaseous hydrocarbon recov-
ered from refinery processes. Propylene is used
primarily as a petrochemical feedstock.

Pulping Liquor (Black Liquor): The alkaline spent
liquor removed from the digesters in the process of
chemically pulping wood. After evaporation, the
liquor is burned as a fuel in a recovery furnace that
permits the recovery of certain basic chemicals.

Quadrillion Btu: Equivalent to 10" Btu.

Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988 213



Refinery: A plant, device, or process which heats
crude oil so that it separates into chemical compo-
nents, which are then distilled off as more usable
substances.

Relative Standard Error (RSE): A percentage
measure of the precision of a survey statistic. The
RSE is defined as the standard error of a survey
estimate divided by the survey estimate and multi-
plied by 100. The standard error is the square root
of the variance.

Residual Fuel Oil: The general classification for
the heavier oils that remain after the distillate fuel
oils and lighter hydrocarbons are distilled away in
refinery operations. The classification includes No.
5 (light and heavy), No. 6 (including heavy-grade,
so called Bunker C oil), and Navy Special fuel oil.

Roundwood: Wood cut specifically for use as a
fuel.

Short Ton: A unit of weight equal to 2,000
pounds.

Solar Energy: The radiant energy of the sun,
which can be converted into other forms of energy,
such as heat or electricity.

Standard Industrial Classification (SIC): A
classification scheme developed by the Office of
Management and Budget, which categorizes estab-
lishments into groups with similar economic
activities.

Still Gas (Refinery Gas): Any form or mixture of
gas produced in refineries by distillation, cracking,
reforming, and other processes, the principal
constituents of which are methane, hydrogen,
ethane, ethylene, propane, propylene, butanes,
butylene, etc. Still gas is used as a petrochemical
feedstock and as a fuel in refineries.

Storage Capacity: For the purposes of the MECS,
storage capacity includes any volumetric capacity
(including tank tops and tank bottoms) that is on
the establishment site even it is dedicated or leased
for the storage of an energy source by other estab-
lishments.

Subbituminous Coal: A dull, black coal of inter-
mediate rank between lignite and bituminous coal.
Subbituminous coal, like bituminous coal, is used
as a fuel.

Turbine: A machine for generating rotary mechan-
ical power from an energy stream (such as water,
steam, or hot gas). Turbines convert kinetic
energy to mechanical energy through the principles
of impulse and reaction, or a mixture of the two.

Waste Materials: Otherwise discarded combustible
materials which, when burned, produce energy for
such purposes as space heating and electric power
generation. The size of the waste may be reduced
by shredders, grinders, or hammermills. Noncom-
bustible materials, if any, may be removed. The
waste may be dried and then burned, either alone
or in combination with fossil fuels.

Waste Oils and Tar: Petroleum-based materials
that are worthless for any purpose other than fuel
use.

Wind Energy: Energy present in wind motion that
can be converted to mechanical energy for driving
pumps, mills, and electric power generators. Wind
pushes against sails, vanes, or blades radiating from
a central rotating shaft.

Wood Waste: Wood byproducts used as a fuel.
Included are limb wood, wood chips, bark, sawdust,
forest residues, charcoal, and pulp waste.
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