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Acting as Collecting and Compiling Agent For
UNITED STATES DEPARTMENT OF ENERGY

ENERGY INFORMATION ADMINISTRATION

1991
MANUFACTURING ENERGY 

CONSUMPTION SURVEY

NOTICE - This survey is mandatory under 
the Federal Energy Administration Act of 
1974, Pub.L. No. 93-275, and under Title 3, 
Subtitle B, of the Omnibus Budget 
Reconciliation Act of 1986, Pub.L. No. 99-509. 
Failure to respond may result in criminal 
fines, civil penalties, and other sanctions as 
provided by law. The confidentiality of your 
response to trrrs survey is protected by laW 
(title 13, U.S. Code). Your response may be 
seen only by sworn Census employees and 
may be used only for statistical purposes. 
The law also provides that copies retained in 
your files are immune from legal process.

Public reporting burden for this collection of information is estimated to average 8 hours per response, including 
the time of reviewing instructions, searching existing data sources, gathering and maintaining the data needed, 
and completing and reviewing the collection of information. Send comments regarding this burden estimate or 
any other aspect of this collection of information, including suggestions for reducing this burden, to the Energy 
Information Administration, Office of Statistical Standards, El-73, 1000 Independence Avenue, SW, Washington, 
DC 20585; and to the Office of Information and Regulatory Affairs, Office of Management and Budget, 
Washington, DC 20503. _________

In correspondence pertaining 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.

PLEASE COMPLETE THIS 
FORM AND RETURN TO

BUREAU OF THE CENSUS 
1201 East 10th Street 
Jeffersonville, IN 47132-0001

DUE DATE:

If you cannot file by the due date, a time extension request should be sent to 
the above address. Please include your 11-digit Census File Number (CFN).

NOTE

Please read the enclosed 
instructions before filling 
out this form. Complete 
each item. If you have 
any questions, call (301) 
763-7066.

'Section I - NONCOMBUSTIBLE ENERGY SOURCES

Item Description
(1)

Electricity
(2) 11

Steam
(3)

_Industrial Hot Water
12 (4)

la. During 1991, what amount of each energy source was 
purchased by this establishment from utilities and
delivered to this establishment site? (Do not include 
purchases by a central purchasing agent, quantities 
delivered from other establishments of your company,,  
or quantities for which payment was made in-kind.) |01

Mil
Kilowatthours 

Thou
Million Btu Million Btu

kWh

1 b. What was the total expenditure for the purchased energy 
source(s) reported on line la? Mil

Dollars 
Thou Dol

Dollars 
Mil I Thou I Dol

Dollars 
Mil I Thou I Dol

02

2a. During 1991, what amount of electricity and steam was
purchased from nonutility suppliers by this establishment 
and delivered to this establishment site? I  
________________""______________103

Mil
Ki owatthours 

Thou
Million Btu

kWh

2b. What was the total expenditure for the purchased energy 
source(s) reported on line 2a.? Mil

Dollars
Thou Dol

Dollars 
Mil I Thou I Dol

I I

3. During 1991, what amount of each energy source was
transferred from outside establishments and delivered to 
this establishment site? (DO NOT include the purchases 
reported in lines la and 2a. DO include quantities received 
from a central purchasing agent, quantities delivered from 
other establishments of your company, or quantities for   

____which payment was made in-kind.I____________|os

Mil
Ki owatthours 

Thou
Million Btu Million Btu

kWh

4. TOTAL QUANTITIES OF ELECTRICITY RECEIVED
ONSITE (Sum of lines la, and 2a and 3.) NOTE - Copy this 
quantity for electricity to column 2, line 1 of Section III - r 
FUEL SWITCHING. 06

5. During 1991, how much electricity was generated on this
establishment site by cogeneration? (Include ALL .  

___cogeneration facilities at this establishment site.l____|07

6. During 1991, how much of each energy source was
generated onsite from solar power, wind power, 

____hydropower, and geothermal sources?_______

Million Btu Million Btu

08

7. During 1991, how much electricity was generated onsite 
by processes other than those covered on lines 5 and 6?

8. TOTAL ONSITE GENERATION OF ELECTRICITY. _i
____(Sum of lines 5, 6, and 7.1________________MO

9. During 1991, how much electricity was sold or 
transferred to utilities?

1O. During 1991, how much of each energy source was sold or 
transferred to any establishments other than utilities?

Million Btu Million Btu

11. TOTAL ELECTRICITY SALES AND TRANSFERS _, 
____OFFSITE (Line 9 plus line 10.)______________h3

12. TOTAL ONSITE CONSUMPTION OF ELECTRICITY.
(Line 4 plus line 8 minus line 11.) NOTE - Copy this quantity 
for electricity consumption to column 2, line 1 of _. 

____Section IV, Estimated Percent Consumption by End Use. Pu

13. If line 3, column 2 has a nonzero entry, and any of your 
electricity suppliers was another establishment of your 
company, identify that establishment at right. If you 
received electricity transfers from more than one 
establishment of your company, provide their identifying 
information in the "Remarks" section.

Name of electricity supplier, if another establishment of your company

Address - Number and street

City State ZIP Code Phone - Area code and Number
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^ Section II - COMBUSTIBLE ENERGY SOURCES - Continued

Energy sources produced onsite in 1991

Quantity produced 
onsite

0*\ (7)

Does the entry in 
column (7) represent 

the product or 
byproduct of another 

energy source 
consumed onsite?

05J (8)

iDves 2DNo

id Yes 2DNo

iDVes aDNo

iDYes aDNo

iDves aDNo

lDYes 2C]No

iDves 2DNo

iDYes 2DNo

iDves 2DNo

Energy sources consumed onsite in 1991

Quantity consumed as 
a fuel

~oe\ (9)

Copy to line 7 on pages 4 and 6 -^

Copy to line 1 on pages 5 and 6 -g

Copy to line 7 on pages 5 and 6 -g

Copy to line 1 on pages 5 and 6 f

Copy to line 1 on pages 5 and 6 ^

Quantity 
consumed for all 
nonfuel purposes

o7] (io)

Total design 
storage 
capacity 
located 

onsite as of 
12/31/91

09] (11)

Energy Sources 

(12)

A. SOLIDS
Anthracite

Bituminous and 
subbituminous

Lignite

Total coal

Breeze

Coal coke

Petroleum coke

Roundwood

Wood chips, bark, 
and wood waste

Biomass

Waste materials

Other solids

B. GASES

Acetylene

Natural gas 
from utilities

N. gas pur. from 
trans. pipelines

Natural gas from 
other suppliers

Total 
natural gas

Hydrogen

Waste and 
byproduct gases

Other gases

C. LIQUIDS

LPG

Diesel fuel

Distillate fuel oil

Total diesel fuel 
and distillate 
fuel oil

Kerosene

Motor gasoline

Residual fuel oil

Waste oils 
and tars
Other liquids

FORM EIA-846A (1-14-92) Page 3



l) V9»8-VI3 WHOd

suoj.uou,sOOO'I

-aojnos ABjaua

,»aojnos ABjaua jaqio Aue Aq 
uaaq aAeq p|noo JBLJ} junooie ujnujixBUJ 
i si jeqM '£ au|| u[ u/woqs junoiue

166

£9

suoi uoqsOOO'L

iljo |an; jenpisaj Aq
paoejdaj uaaq aABU, p|noo jeq; junouiB uinujixEUj 

au.) s; iei|M 'g au;| u; UMOIJS junouue aqj ;o'QJ,

suoi 1JOU.Ssjnou,WB/v\o|!>| OOO'L

iOdl leioj Aq
paoe|daj uaaq BABI) pinoo jeqj junoiue ujnuujxeiu 

ai|j S| IBU.M '£ eu|| u] UMOU.S junoiue ai|} JQ

suoi yogsOOO'L

|asaip pue ||O |anj aienusip |e}oj Aq 
paoejdaj uaaq BABU, pinoo jeifnunotue uinunxeuj

si IBU.M '£ auj| u; UMOLJS junouje aqj JQ -g

sjnou.ijBMO|!x 000'I

i(s)jsi|ddns Aue oiojj se6 |ejnieu Aq
paoB|daj uaaq SABLI p|noo JEL|} junooie uiniugxBtu

au,} sj jeq/v\ '£ auj| u| uMoqs junooie

iix QOO'L

auj| ui
papnpui |Boa 6uipnpx9) azaajq pue 9>(00 |eoo Aq
paoejdaj uaaq aAeq p|noo jeqi junoiue lunoiixeuj

aqi si iei|M '£ au|| ui UMOU.S junouue aqi JQ

QOO'L

pue a>(O3 |eoo 6u;pnpxa) |eoo Aq 
paoB|daj uaaq BABLJ pinoo jBqj JUHOUJB LURUJIXBUJ

am si IBU.AA '£ au;| uj UMoqs junouue am ]Q '9

suoi uoqs

pa3B|daj uaaq aABU. p|noo jeu.) junoiue oinujixeuj 
au.l s; jeqM 'e au;| ui UMOIJS lunooie aqj JQ

•jaiQoue Buiiiejs ajo^aq 
•£ au// ui sauiua ojazuou UJ//M suuinioo 

JO} ajeudojdde se u qBnojyj p sauij JSMSUB AIO/V

suoi 1JOU.SOOO'I

'1661 u! saojnos A6jaua 9Aijeujsj|e ajooi jo auo
Aq sAep oe UJMIIM paoe|daj Nggg gAVH QinOO

IBU.I uoudoinsuoo A6jaua jo Ajijuenb |B]oj
sqj sjuasajdaj s;m 'S}|nsaj aqj jaiua pue i au;i

0104 2 aui| joBjjqns - eiqaqatiMS AJ.IIUBOO

uaaq

suoi JJOLJSOOO'I

'1661 u!
Afxiaua jai|ioue Aq sAsp Q£ UIU.JJM paOBjda 

8ABi| ION PinoD }et|j i auj| uj AjjjuBnb 
junooie 34} jatug - a|qBi|O)imsuo|\|

 sjunotue Buiteujitsa uau/w saoud ABjaua ui saouaiayip
japisuoo },uo(j •[. auij ui saijjud ojazuou iyj//M sutun/oo

8i/j jo; aieijdojdde SB e pue z sau\\ JdMSue /vio/y

suoiiix QOO'l

 || uoijoas
p (6) uuinioo 0104 |anj e se ajisuo patunsuoo 
|an.( |Bnpisaj pue '9di '|an^ jasajp pue no |an^ 

'se6 IBJRIBU 'sjonpojd |eoo ^o sauijuBnb 
aMl Pue 'I uojjoas p ^ auji 0104 sjdiaoaj 

|Bjoi ai|j Ado^ - pauinsuoo

(£)

azaajg pue a>joo 
Buipnpxg

(2)01(i)

|B)oj.uiai|

9NIH31IMS 13Hd - 111



k Section III - FUEL SWITCHING CAPABILITY - Continued

Total Natural Gas

»1 (4)

1,000cu. ft.

1,000 cu. ft.

1,000cu. ft.

1,000 cu. ft.

1,000 cu. ft.

1,000 cu. ft.

1,000cu. ft.

1,000 cu. ft.

1,000cu. ft.

1,000 cu. ft.

Total Distillate Fuel 
Oil and Diesel Fuel

22J (5)

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

LPG

24] (6)

Gallons

Gallons

Gallons

Gallons

Gallons

Gallons

Gallons

Gallons

Gallons

Gallons

Residual Fuel Oil

2?] (7)

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

FORM EIA-846A (1-14-92) Page 5
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Section V - ESTABLISHMENT CHECKLIST

NOTE

This section is divided into six parts. All establishments are to complete Parts A, B, and C. If the first two digits 
of your establishment's four-digit SIC code are "20" (food industries) also complete Part D. If the first two digits of 
your establishment's SIC code are "22" (textile industries) complete Part E after Part C. If the first two digits of your 
establishment's four-digit SIC code are "32" (stone, clay, and glass industries) complete Part F after Part C. Your 
four-digit SIC code is included as part of the address mailing label on the first page of your questionnaire.

Part A. Estimated Square Footage of Buildings

1. What was the approximate total enclosed square footage of the buildings located on this establishment site as of 
December 31, 1991? Mark (X) the box next to the category which best describes this square footage.

1301 | 1 d 25,000 square feet or less

2 D 25,001 to 100,000 square feet

3 D 100,001 to 200,000 square feet

4 D 200,001 to 500,000 square feet

5 D 500,001 to 750,000 square feet

6 CH 750,001 to 1 million square feet

7 EH 1,000,001 to 5 million square feet

8 CH 5,000,001 to 10 million square feet

9 D 10,000,001 to 25 million square feet

10 I I Over 25 million square feet

11 [H Don't know

2. Of the square footage indicated above, approximately what percent had controlled heating or cooling, using 
equipment designed to modify the internal building temperature, during 1991? 
Mark (X) the box next to the category which best describes this percentage.

lD All (100%)
2 D About 75%
3 D About 50%

4 D About 25%

sD None

6 D Don't Know

Part B. Energy Management Activities

1. Was your establishment involved in any formal programs (company, utility, or third-party sponsored) at any time between 
January 1, 1989 and December 31, 1991 that were specifically targeted and designed to improve energy efficiency, reduce 
energy costs, or promote the use of a different energy source?

1303 I 1 S YeS i Proceed to Question 2. 
2UNo

2. Did your electric or natural gas utility sponsor programs designed to lower/adjust your energy consumption or costs, 
timing, or promote the use of a different energy source (i.e., a Demand Side Management (DSM) program) at any time 
between January 1, 1989 and December 31, 1991? (Mark (X) one.) If the answer to this question is "Yes", proceed to 
Question 3. If the answer is not "Yes", proceed to the instructions before Question 4.

iDYe 3LJ Establishment did not purchase electricity or natural gas from a utility. 

4D Don't Know

3. If you answered "Yes" to Question 2, did your establishment participate in a utility sponsored program at any time 
between January 1, 1989 and December 31, 1991?

If you answered "Yes" to either Question 1 or Question 3, proceed to Question 4. If you answered "No" to both 
Question 7 and Question 3, proceed to Part C - General Technologies Checklist, on page 8.

4. In what type(s) of energy efficiency activity(ies) was your establishment involved between January 1, 1989 and
December 31, 1991? (Mark (X) all that apply. Note that it is possible to have marks in both columns for any or all of the 
activities listed.)

Energy Efficiency Activities

(1)

Utility/Supplier
Sponsored Involvement

(2)

Involvement Through Own or 
Other (3rd Party) Sponsorship

(3)

a. Energy audits 1306 1307

b. Direct electricity load control 1308 1309

c. Special rate schedule (e.g., interruptible or time-of-use) 1310 1311

d. Equipment installation or retrofit for the primary purpose of 
improving energy efficiency affecting:

(1) Steam production (e.g., boilers, nozzles) _____ 1312 1313

(2) Direct/indirect process heating 1314 iD 1315

(3) Direct process cooling, refrigeration 1316 iD 1317

(4) Direct machine drive (e.g., adjustable speed drives,
motors, pumps) 1318 1319 iD

(5) Facility heating, ventilation and air conditioning 1320 1321

(6) Facility lighting 1322 iD 1323

e. Equipment retrofit or installation for the primary purpose of 
using a different energy source (e.g., electrification). 
Exclude modifications made principally for energy efficiency 1324 1325

f. Standby generation program 1326 1327

g. Equipment rebates 1328 1329

h. Other (Specify) 

(1)

(2)

FORM EIA-846A (1-14-92) CONTINUE WITH PART C, ON PAGE 8. Page?
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EIA-846AO)
(1-23-92)

U.S. DEPARTMENT OF COMMERCE 
BUREAU OF THE CENSUS

INSTRUCTIONS FOR FORM EIA-846A 
1991 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 (DOE). The survey is 
administered and compiled by the U.S. Bureau of 
the Census for EIA. The survey is conducted every 
three years.

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 substitute fuels in place of those 
actually consumed in 1991. The information 
obtained from the MECS forms will be used to 
publish aggregate statistics on the consumption of 
energy for fuel and nonfuel uses, energy 
characteristics of buildings in the manufacturing 
sector, energy consumption by end use, 
technologies currently in use by U.S. manufacturers, 
and on some energy-related issues such as energy 
prices, electricity generation onsite, fuel-switching 
capabilities, and participation in energy 
management programs. This information will be 
used by DOE to effectively implement actions 
identified in the National Energy Strategy as well as 
by utilities to assist in more accurate demand 
forecasts and resource planning.

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, P.L. 99-509.

Form EIA-846A is addressed to establishments 
operating primarily in the manufacturing sector, SIC 
20 through 39, except for SIC 24, 26, 28, 29, 3312, 
3321, 3331, and 3339 as defined by the 1987 
Standard Industrial Classification Manual (SIC). 
Establishments operating in those SICs 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 law. Government-owned 
establishments that are privately operated are not 
exempt from completing this survey.

D. How Is My Privacy Protected?

Under 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 no later than 
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 10th Street

Jeffersonville, IN 47132-0001

F. How Is a Manufacturing Establishment 
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 establishment 
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 I - 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 I is to collect 1991 data for 
noncombustible energy sources.

Column 2 collects data that will provide information 
on the components of onsite 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 and 
column 4 collects rfJita on hot water used as an 
energy source at this establishment site. Leave all 
shaded areas blank, no entries are required in 
these areas.

Electricity is to be reported in thousands of 
kilowatthours. 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. Industrial hot water should be reported at 140 
Btu per pound and 7.84 pounds per gallon. If you 
have more accurate Btu conversion factors for 
your establishment, use them instead of the 
more general factors given here.

SPECIFIC INSTUCTIONS

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 1991, 
regardless 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, lighting or 
space conditioning the establishment, electrolysis 
processes, or steam cleaning.

CONTINUE ON PAGE 2
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NOTE - The sum of lines 4 through 11 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.

Section IV - ESTIMATED PERCENT
CONSUMPTION BY END USE

This portion of the survey is intended to provide 
information on the purposes for which various energy 
sources are used in the manufacturing sector. It is 
understood that records of consumption of specific 
energy sources for the various end uses are not 
ordinarily maintained. For this reason, reasonable 
approximations of total consumption are 
acceptable for section IV. These approximations 
should be based on the judgment of a person 
knowledgeable about the energy consumption and 
operation of your establishment. They are not 
expected to be the result of modeling activity or 
formal engineering studies unless these results 
are routinely available.

Prior to completing columns 2 through 7, determine 
from the criteria below which of the preprinted 
energy sources and end uses should be included for 
reporting and which excluded. First, exclude all end 
uses that were not applicable to this establishment 
during 1991. Next, exclude all energy sources that 
were not consumed as a fuel at this establishment 
site during 1991 (that is, energy sources which have 
a zero entry in section II column 9 or section I 
column 2 line 12). There should be no entries in any 
column for the excluded end uses and no entries on 
any line for the excluded energy sources. Estimate 
what percent of each energy source's total fuel 
consumption should be applied to each of the end 
uses. Complete one column before starting another.

Examples:

  If coal is used in boilers to generate steam, some 
of which is passed through an extractor/condensing 
turbine generator, all coal consumption would be 
reported in A1 - Boilers (steam production only).

  Auxiliary power for such uses as pump and fan 
drivers and emissions controls should be included 
in B5 - Direct Process Uses, "Other".

SPECIFIC INSTRUCTIONS

Line 1 - Total Fuel Consumption - Copy the 
section I line 12 column 2 value for electricity to 
column 2. Copy section II column 9 values for the 
energy sources in columns 3 through 7. Be sure to 
copy the total values for coal, natural gas, and 
distillate fuel oil and diesel fuel, as well as LPG and 
residual fuel oil. These values should be used as a 
reference for estimating the percentage distribution 
in lines A1 through C6 for each column.

Lines A1 through C6 - End Uses - Proceeding 
down each column, estimate what percent of the 
total fuel consumption was used for each of the 
listed end uses. The total of each column should sum 
to 100 percent.

Section V - ESTABLISHMENT CHECKLIST

This section is divided into six parts. Every 
establishment must complete Parts A through C. Part 
A includes a section for you to indicate the 
estimated square footage of the buildings on this 
establishment site and the estimated percentage 
that has controlled heating or cooling. Part B 
includes questions on your establishment's 
participation in energy management programs, and 
Part C lists different technologies or processes which 
may or may not have been used by your 
establishment in 1991.

Parts D through F list technologies specific to 
manufactures in certain SIC categories. Part D should 
be completed by establishments whose four-digit SIC 
code begins with "20". Part E should be completed by 
establishments whose four-digit SIC code begins with 
"22". Part F should be completed by establishments 
whose four-digit SIC code begins with "32". Your 
establishment's four-digit SIC code is included in the 
mailing label on this form.

SPECIFIC INSTRUCTIONS

Part A. Estimated Square Footage of Buildings 
on this Establishment Site - Estimate the total 
square footage of all buildings on this establishment 
site and place a check beside the appropriate 
category. For purposes of this question a building is:

  a structure enclosed by walls extending from the 
foundation to the roof.

  parking garages, even if not totally enclosed by 
walls and a roof.

  structures erected on pillars to elevate the first fully 
enclosed level.

Excluded from the definition of a building are:

  structures (other than the exceptions just noted) that 
are not totally enclosed by walls and a roof.

  mobile homes and trailers, even if they house 
manufacturing activity.

  structures not ordinarily intended to be entered by 
humans, such as storage tanks.

  nonbuildings that consume energy (such as pumps 
and construction sites).

Square footage is defined as all the area enclosed 
by the exterior walls of a building, including indoor 
parking facilities, basements, hallways, lobbies, 
stairways, and elevator shafts, in units of square feet.

Question 1, 1 through 11 - Question 1 identifies 
approximate square footage categories. Place a 
check mark next to the category that most closely 
describes your establishment.

Question 2, 1 through 6 - Question 2 identifies 
approximate percentage categories. Place a check 
mark next to the category that most closely describes 
how much of the square footage indicated in question 
1 above had controlled heating or cooling using 
equipment designed to modify the internal building 
temperature during 1991.

Part B - Energy Management - Answer questions 1, 
2, and 3. If your answer to questions 1 or 3 was "Yes", 
proceed to question 4. If your answers to questions 1 
and 3 were both "No", proceed to Part C - General 
Technologies Checklist.

Question 1 - Indicate by checking the appropriate 
box whether or not your establishment was involved 
in any formal program(s) between January 1, 1989 
and December 31, 1991 that was designed to improve 
overall energy efficiency, reduce energy costs, or 
promote the use of an alternative energy source. 
Formal programs include such things as official 
company policies designed specifically to minimize 
energy use, and programs sponsored by utilities or 
third parties.

Question 2 - Indicate by checking the appropriate 
box whether or not the electric or natural gas utility 
from which your establishment purchased energy 
between January 1, 1989 and December 31, 1991 
sponsored programs designed to lower/adjust energy 
consumption or costs or promote the use of a 
different energy source.

Question 3 - If the answer to question 2 above is 
"Yes" indicate by checking the appropriate box 
whether or not your establishment participated in a 
utility-sponsored program.

If the answer to question 1 or question 3 is "Yes" 
proceed to question 4. If the answer to both 
question 1 and 3 is "No", proceed to Part C - General 
Technology Checklist.

Question 4, a through h - Question 4 lists 
different energy efficiency activities that your 
establishment might have been involved in between 
January 1, 1989 and December 31, 1991. Place a 
check mark next to each activity your establishment 
did actually participate in during that time. If 
participation was sponsored by a public utility or 
energy supplier check column 2.
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Finally, if your only means of supply of an energy 
source during 1991 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. If the 
byproduct energy source was not consumed as a 
fuel it should be excluded. All excluded energy 
sources should be lined out, and no entries should 
be made in columns 4 through 11.

Example 1 -Your establishment depended entirely 
on electricity for heat and power, no combustible 
energy sources were consumed. In this instance, 
you should proceed directly to Section III - Fuel 
Switching.

Example 2 - Your establishment used electricity for 
lighting, natural gas for heating or as a feedstock, 
and propane for onsite transportation by forklifts. 
Complete the appropriate line(s) for natural gas (B2, 
B3, and/or B4) and line C1 for propane in addition to 
section I.

Example 3 - Residual fuel oil was consumed as a 
fuel and waste oils and tars were produced through 
incomplete combustion. Report all consumption of 
residual fuel oil in column 9 (fuel consumption).

a. Report the quantity of waste oils and tar produced 
in column 7 (onsite production) ONLY if some or all 
of the byproduct energy source was also consumed 
onsite (at your establishment) as a fuel.

b. If a portion of the waste oils and tars was 
consumed as a fuel and a portion shipped offsite, 
report the entire quantity produced in column 7 and 
the quantity consumed as a fuel in column 9.

c. If the entire quantity was shipped offsite, with no 
portion consumed as a fuel onsite, do not report any 
of the onsite production of waste oils and tars.

Complete columns 4 through 11 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. 
Leave all shaded areas blank, no entries are 
required in these areas.

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. A ton weighs 2,240 pounds and a short ton 
weighs 2,000 pounds.

The following list of Btu conversion factors should 
be used only if you do not know the actual Btu 
factor of the fuels consumed at your establishment 
site. Examples of conversion from physical 
quantities to Btu include:

  Your establishment consumed 250 cubic feet of 
acetylene in 1991. The Btu equivalent is -

250 Cu. ft. X 1,500 Btu per cubic foot 
= 375,000 Btu 
= 0.375 million Btu

  Your establishment consumed 300 pounds of 
acetylene in 1991. The Btu equivalent is -

300 pounds X 21,600 Btu per pound 
= 6,480,000 Btu 
= 6.480 million Btu

Acetylene ........... 21,600 Btu/lb
1,500 Btu/cubic foot

Bagasse ............ 4,081 Btu/ton

Biomass ............ 5,300 Btu/ton

Hydrogen ........... 61,084 Btu/lb
32,511 Btu/cubic foot 
35,600 Btu/gallon

Natural gas .......... 1.029 million Btu/
1000 cubic feet

Petroleum coke. ...... 6.024 million Btu/barrel
30.12 million Btu/short ton

Pulping or black liquor 11 million Btu/ton
Roundwood ......... 21.5 million Btu/cord

17.2 million Btu/short ton 
0.014 million Btu/board foot

Still gas. ............ 6 million Btu/barrel
1,029 Btu/cubic foot

Waste materials
(wastepaper). ........ 7,500 Btu/lb

Waste oils and tars .... 6 million Btu/barrel

Wood waste
(50% moisture) ....... 9 million Btu/short ton

Green wood chips 
(50% moisture) . . .

Sawdust 
(7% moisture)

10 million Btu/short ton

8,000 Btu/lb

NOTE: If your establishment uses more precise 
conversion values for your operations, use them in 
place of the approximations given above. Be sure to 
identify the conversion factor(s) used if different 
from those listed above in the "Remarks" section.

Column 4 - Quantity Purchased - Enter the 
quantity of each energy source that was purchased 
and delivered to this establishment site in 1991, 
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, building 
heating/cooling, electrolysis processes, steam 
cleaning, or as raw material input to any 
manufacturing operation (feedstock).

Exclude from column 4 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. Leave all 
shaded areas blank.

Column 6 - Other Receipts - For each included 
energy source, enter all additional quantities 
delivered to your establishment site in 1991 but not 
reported in column 4. Leave all shaded areas blank.

Include in column 6:

  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 1991 as a product, a byproduct, a waste 
material, or as the output from a captive (onsite) 
mine or well, and was at least partially consumed 
onsite. Enter the TOTAL quantity produced, even if 
that quantity exceeds the quantity consumed at this 
establishment. Examples include hydrogen, wood 
chips, and waste oils and tars.
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Petroleum Refineries

1991
MANUFACTURING ENERGY 

CONSUMPTION SURVEY

NOTICE -This survey is mandatory under 
the Federal Energy Administration Act of 
1974, Pub.L. No. 93-275, and under Title 3, 
Subtitle B, of the Omnibus Budget 
Reconciliation Act of 1986, Pub.L. No. 99-509. 
Failure to respond may result in criminal 
fines, civil penalties, and other sanctions as 
provided by law. The confidentiality of your 
response to this survey is protected by law 
(title 13, U.S. Code). Your response may be 
seen only by sworn Census employees and 
may be used only for statistical purposes. 
The law also provides that copies retained in 
your files are immune from legal process.

Public reporting burden for this collection of information is estimated to average 8 hours per response, including 
the time of reviewing instructions, searching existing data sources, gathering and maintaining the data needed, 
and completing and reviewing the collection of information. Send comments regarding this burden estimate or 
any other aspect of this collection of information, including suggestions for reducing this burden, to the Energy 
Information Administration, Office of Statistical Standards, El-73, 1000 Independence Avenue, SW, Washington, 
DC 20585; and to the Office of Information and Regulatory Affairs, Office of Management and Budget, 
Washington, DC 20503.

In correspondence pertaining 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.

PLEASE COMPLETE THIS 
FORM AND RETURN TO

BUREAU OF THE CENSUS 
120'i East 10th Street 
Jeffersonville, IN 47132-0001

DUE DATE:

If you cannot file by the due date, a time extension request should be sent to 
the above address. Please include your 11-digit Census File Number (CFN).

wore

Please read the enclosed 
instructions before filling 
out this form. Complete 
each item. If you have 
any questions, call (301) 
763-7066.

> Section I - NONCOMBUSTIBLE ENERGY SOURCES

Item Description
(1)

Electricity
(2) M. Steam

(3)
_ Industrial Hot Water
12 (4)

1. During 1991, what amount of each energy source was 
purchased by this establishment from utilities and
delivered to this establishment site? (Do not include 
purchases by a central purchasing agent, quantities 
delivered from other establishments of your company,.  
or quantities for which payment was made in-kind.) |oi

Kilowatthours 
Mil Thou kWh

Million Btu Million Btu

). What was the total expenditure for the purchased energy 
source(s) reported on line 1a? Mil

Dollars
Thou Dol Mil

Dollars
Thou I Dol

02

Dollars
Mil I Thou I Dol

I l 
____I_____i____

2a. During 1991, what amount of electricity and steam was
purchased from nonutility suppliers by this establishment 
and delivered to this establishment site? i 

Mil
Ki owatthours

Thou
Million Btu

kWh

2b. What was the total expenditure for the purchased energy 
source(s) reported on line 2a.? Mil

Dollars
Thou Dol

Dollars
Mil I Thou I Dol

I l

During 1991, what amount of each energy source was 
transferred from outside establishments and delivered to 
this establishment site? (DO NOT include the purchases 
reported in lines la and 2a. DO include quantities received 
from a central purchasing agent, quantities delivered from 
other establishments of your company, or quantities for ,  
which payment was made in-kind.)____________[05

Mil
Ki owatthours 

Thou
Million Btu Million Btu

kWh

TOTAL QUANTITIES OF ELECTRICITY RECEIVED 
ONSITE (Sum of lines la, and 2a and 3.) NOTE - Copy this 
quantity for electricity to column 2, line 1 of Section III - i  
FUEL SWITCHING._____________________|06

During 1991, how much electricity was generated on this 
establishment site by cogeneration? (Include ALL .  
cogeneration facilities at this establishment site.)_____[07

6. During 1991, how much of each energy source was
generated onsite from solar power, wind power, ,  

____hydropower, and geothermal sources?___________[08

Million Btu Million Btu

During 1991, how much electricity was generated onsite 
by processes other than those covered on lines 5 and 6? 09

8. TOTAL ONSITE GENERATION OF ELECTRICITY.
(Sum of lines 5, 6, and 7.) Jio

During 1991, how much electricity was sold or 
transferred to utilities?

10. During 1991, how much of each energy source was sold or 
transferred to any establishments other than utilities?

Million Btu Million Btu

12

11. TOTAL ELECTRICITY SALES AND TRANSFERS 
OFFSITE (Line 9 plus line 10.) 13

12. TOTAL ONSITE CONSUMPTION OF ELECTRICITY.
(Line 4 plus line 8 minus line 11.) NOTE - Copy this quantity
for electricity consumption to column 2, line 1 of
Section IV, Estimated Percent Consumption by End Use. n

13. If line 3, column 2 has a nonzero entry, and any of your 
electricity suppliers was another establishment of your 
company, identify that establishment at right. If you 
received electricity transfers from more than one 
establishment of your company, provide their identifying 
information in the "Remarks" section.

Name of electricity supplier, if another establishment of your company

Address - Number and street

15 City State ZIP Code Phone - Area code and Number
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^ Section II - COMBUSTIBLE ENERGY SOURCES - Continued

Enter amounts for entire establishment

Quantity 
produced 

onsite

04] (7)

Quantity consumed as a fuel 

06] (8)

Copy to line 1 on pages 5 and 6 f

Copy to line 1 on pages 5 and 6 -g

Copy to line 1 on pages 5 and 6 -g

Copy to line 1 on pages 4 and 6 -g

Amounts for nonrefinery operations only

Quantity consumed 
for all nonfuel 

purposes

OTJ (9)

Quantity shipped 
offsite to other 
establishments 

in 1991

08J (10)

Energy 
Sources

(11)

A. PETROLEUM BASED
Crude oil/lease condensate

Butane as liquid petroleum 
gas (LPG) or natural gas liquids (NGL)

Ethane as liquid petroleum 
gas (LPG) or natural gas liquids (NGL)

Propane as liquid petroleum 
gas (LPG) or natural gas liquids (NGL)

Other LPG and NGL (e.g., butylene, 
ethylene, propylene, and mixtures)

Total LPG and NGL (Sum of lines A2, 
A3,A4,andA5l

Diesel fuel

Distillate fuel oil (numbers 1, 2, and 
4 fuel oils)

Total diesel fuel and distillate 
fuel oil (Sum of lines A7 and M)

Motor gasoline

Residual fuel oil (numbers 5, 6, 
Navy Special, and Bunker C)

Waste and byproduct gases (e.g., 
refinery off gas, vent gas, plant gas, 
still gas)

Fluid catalytic cracking unit coke

Marketable petroleum coke - 
unrefined or green

Marketable petroleum coke - calcined

Waste oils and tars

Other (Specify)

B. NONPETROLEUM BASED

Anthracite

Bituminous and subbituminous coal

Lignite

Total coal (Sum of 67, B2, and B3i

Coal coke

Breeze

FORM EIA-846B (2-10-92) Page 3
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^ Section II - COMBUSTIBLE ENERGY SOURCES - Continued from page 3

Enter amount for entire establishment

Quantity 
produced Quantity consumed as a fuel 

onsite

67] (7) oil (8)

Copy to line 1 below & on page 6 -p

Enter amounts for nonrefinery 
operations only

Quantity consumed Q"|"tJ!y^h 'Php<frd 
for all nonfuel ofjs £f. to other 

purposes establishments

67j (9) oil (10)

Energy Sources

(ID

B. NONPETROLEUM BASED - 
continued
Natural gas purchased directly 
from utilities

Natural gas purchased from 
transmission pipelines

Natural gas obtained from other 
sources such as brokers, 
producers, and onsite wells

Total natural gas (Sum or 87, B8, 
and B9)

Hydrogen

Waste materials (newspaper, packing 
materials, etc.)

Other (Specify)

k Section III - FUEL SWITCHING CAPABILITY - Continued

Total Natural Gas

3 l (4) ,,,.;

1,000cu. ft.

1,000cu. ft.

1,000 cu. ft.

1,000cu. ft.

1,000 cu. ft.

1,000 cu. ft.

1,000cu. ft.

1,000 cu. ft.

1,000cu. ft.

1,000cu. ft.

Total Distillate Fuel 
Oil and Diesel Fuel

22J (5)

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Total LPG and NGL

24J ,„,. (6)

Gallons

Gallons

Gallons

Gallons

Gallons

Gallons

Gallons

Gallons

Gallons

Gallons

Residual Fuel Oil

2lj (7)

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

FORM EIA-846B (2-10-92) D «>».»> C
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Section V - ESTABLISHMENT CHECKLIST

NOTE All establishments are to complete Parts A, B, and C.

Part A. Estimated Square Footage of Buildings

1. What was the approximate total enclosed square footage of the buildings located on this establishment site as of 
December 31, 1991? Mark (X) the box next to the category which best describes this square footage.

1 CH 25,000 square feet or less

2 CD 25,001 to 100,000 square feet

3 D 100,001 to 200,000 square feet

4 D 200,001 to 500,000 square feet

5 D 500,001 to 750,000 square feet

6 d 750,001 to 1 million square feet

7 d 1,000,001 to 5 million square feet

8 CH 5,000,001 to 10 million square feet

9 D 10,000,001 to 25 million square feet

10 I I Over 25 million square feet

11 EH Don't know

2. Of the square footage indicated above, approximately what percent had controlled heating or cooling, using 
equipment designed to modify the internal building temperature, during 1991? 
Mark (X) the box next to the category which best describes this percentage.

lD All (100%)

2 D About 75%
3 D About 50%

4 D About 25%
sD None

6 D Don't Know

Part B. Energy Management Activities

1. Was your establishment involved in any formal programs (company, utility, or third-party sponsored) at any time between 
January 1, 1989 and December 31, 1991 that were specifically targeted and designed to improve energy efficiency, reduce 
energy costs, or promote the use of a different energy source?

Proceed to Question 2.

2. Did your electric or natural gas utility sponsor programs designed to lower/adjust your energy consumption or costs, 
timing, or promote the use of a different energy source (i.e., a Demand Side Management (DSM) program) at any time 
between January 1, 1989 and December 31, 1991? (Mark (X) one.) If the answer to this question is "Yes", proceed to 
Question 3. If the answer is not "Yes", proceed to the instructions before Question 4.

1304 I 1 D Yes 3LJ Establishment did not purchase electricity or natural gas from a utility.

4! I Don't Know

3. If you answered "Yes" to Question 2, did your establishment participate in a utility sponsored program at any time 
between January 1, 1989 and December 31, 1991?

1305] iDYes

NOTE If you answered "Yes" to either Question 1 or Question 3, proceed to Question 4. If you answered "No" to both 
Question 1 and Question 3, proceed to Part C - General Technologies Checklist, on page 8.

4. In what type(s) of energy efficiency activity(ies) was your establishment involved between January 1, 1989 and 
December 31, 1991? (Mark (X) all that apply. Note that it is possible to have marks in both columns for any or all of the 
activities listed.)

Energy Efficiency Activities

(D

Utility/Supplier
Sponsored Involvement

(2)

Involvement Through Own or 
Other (3rd Party) Sponsorship

(3)

a. Energy audits 1306 1307

b. Direct electricity load control 1308 1309

c. Special rate schedule (e.g., interruptible or time-of-use) 1310 I lD 1311

d. Equipment installation or retrofit for the primary purpose of 
improving energy efficiency affecting:

(1) Steam production (e.g., boilers, nozzles) 1312 1313

(2) Direct/indirect process heating 1314 1315

(3) Direct process cooling, refrigeration 1316 1317

(4) Direct machine drive (e.g., adjustable speed drives, 
motors, pumps) 1318 1319

(5) Facility heating, ventilation and air conditioning

(6) Facility lighting iD
e. Equipment retrofit or installation for the primary purpose of 

using a different energy source (e.g., electrification). 
Exclude modifications made principally for energy efficiency 1324 1325

f. Standby generation program 1326 iD 1327

g. Equipment rebates

h. Other (Specify) 

(1)

(2)

FORM EIA-846B (2-10-92) CONTINUE WITH PART C, ON PAGE 8. Page?
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First, include all preprinted energy sources The following list of Btu conversion factors should 
that were - be used only if you do not know the actual Btu factor

of the fuels consumed at your establishment site.
1. consumed as a fuel (that is for heat, power or

electricity generation) anywhere on the Acetylene ........... 21,600 Btu/lb
establishment site. 1,500 Btu/cubic foot

2. consumed as a nonfuel (feedstock) at the Bagasse ............ 4,081 Btu/ton
nonrefinery portion of the establishment.

Biomass ............ 5,300 Btu/ton
3. shipped offsite from nonrefinery operations. Hydrogen ........... 61,084 Btu/lb

M *  * * ui- i, ^ t i- 32^511 Btu/cubic foot Next, if your establishment consumed as a fuel in 35 500 Btu/gallon 
refinery operations, consumed for any purpose in 
nonrefinery operations, or shipped offsite from Natural gas .......... 1.029 million Btu/
nonrefinery operations any energy sources that are 1000 cubic feet
not included in the preprinted list, add those energy
sources under the "Other" heading for petroleum Petroleum coke. ...... 6.024 million Btu/barrel
based or nonpetroleum based energy sources. 30.12 million Btu/short ton 
NOTE - In making additional entries, the preprinted _ . . , , . ,.  _ .... _ ,
entry "Waste and Byproduct Gases" includes all Pulping or black liquor 11 million Btu/ton
waste gas streams (for example, refinery gas, fuel Roundwood 21 5 million Btu/cord gas, vent gas, offgas, still gas, and other waste Koundwood ......... ;i.b m on gu/cord

gases) produced onsite except hydrogen. Finally, if 0 014 rn SSn Bt5bS?n?foot 
your only means of supply of an energy source ...... «.  uiu/uuaiu iwwi
during 1991 was as a byproduct of energy source Sti n gas ............ 6 million Btu/barrel
inputs to any of your manufacturing processes, it 1 Q29 Btu/cubic foot
should be included only if it was at least partially
consumed onsite as a fuel or shipped offsite Waste materials
from nonrefinery operations. If the byproduct energy (wastepaper)......... 7,500 Btu/lb
source was not consumed as a fuel or shipped
offsite it should be excluded. All excluded energy Waste oils and tars .... 6 million Btu/barrel
sources should be lined out, and no entries should Wood waste
be made in columns 4 through 10. (50o/o mo j sture) ....... 9 million Btu/short ton

Example 1 - Residual fuel oil is consumed as a fuel Green wood chips
producing waste oils and tars through incomplete (50% moisture) ....... 10 million Btu/short ton
combustion. If a portion of the waste oils and tars Sawdust

was: (7% moisture)........ 8,000 Btu/lb

a. consumed as a fuel and a portion shipped offsite. Column 4 - Quantity Purchased - Complete for
report ONLY the portion consumed as a fuel m nonpetroleum based energy sources only. Enter
column 8 (fuel consumption). Do not report the the quantity of each energy »Jurce tnat was
quantity shipped offsite because it was not a product pUrcMhased and delivered to this establishment site in
of the nonrefinery operations of the establishment. 1991< regard iess of when payment was made. Include

,,..,,. quantities of those energy sources that were
b. used as a feedstock m the refinery and purchased for ANY onsite use, for example, the
reprocessed, and a portion shipped offsite from the production of heat or power, electrolysis processes,
refinery, do not report any of the waste oils and tars steam c | ea ning, or as a petrochemical feedstock or a
since none was consumed anywhere at this raw material input to any manufacturing operation
establishment as a fuel. (feedstock).

Example 2 - Butane from refinery operations is 
transferred to the petrochemical portion of the 
establishment and used as a feedstock to produce 
butylene. The butylene is then used as a feedstock to 
produce butadiene which is shipped offsite. Report 
the butane in column 9 (nonrefinery operations 
nonfuel consumption). Butylene would not be 
reported because it is not used as a fuel or shipped 
offsite. Butadiene would not be reported in column 
10 because it is not an identified energy source.

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. 
Leave all shaded areas blank, no entries are 
required in these areas.

Column 1 - Energy Sources to be Reported -
Twenty-four energy sources have been preprinted 
in column 1, separated into the general categories 
of petroleum and non-petroleum based. If your 
establishment consumed any energy sources for 
any purpose during 1991 that are not included in 
the preprinted list, add those energy sources under 
the "Other" heading for petroleum or non- 
petroleum based.

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. A ton weighs 2,240 pounds 
and a short ton weighs 2,000 pounds.

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 
nonpetroleum 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 Receipts - Complete for 
nonpetroleum based energy sources only. For
each included energy source, enter all additional 
quantities delivered to your establishment site in 
1991 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.

Exclude any quantities transferred between a 
petroleum refinery and an adjacent petrochemical 
plant if the two are treated as a single establishment 
for this survey.

EIA-846BII) (2-11-92) CONTINUE ON PAGE 4
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Column 7 - Onsite Production - Complete for 
nonpetroleum based energy sources only. Enter 
the total quantity of any energy source that was 
produced onsite in 1991 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, even if that quantity exceeds the quantity 
consumed at this establishment. 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.

Column 8 - Onsite Fuel Consumption - 
Complete for ALL energy sources. Enter the 
quantity of each energy source 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 8 for 
total natural gas, total diesel fuel and distillate 
fuel oil, residual fuel oil, total LPG and NGL, 
and total coal to line 1 of Section III - Fuel 
Switching and line 1 of Section IV - Estimated 
Percent Consumption by End Use.

Column 9 - Onsite Nonf uel Consumption - 
Include nonrefinery operations only. Enter the 
quantity of each energy source that was consumed 
onsite at the petrochemical plant for all purposes 
other than fuel use. Include all quantities consumed 
as feedstocks (for example, butane processed in 
producing rubber compounds), raw materials, 
additives, or ingredients for products manufactured 
by this establishment. Exclude all offsite 
dispositions such as sales and transfers to other 
establishments.

Column 10 - Shipments Offsite to Other 
Establishments - Include nonrefinery 
operations only. Enter the quantity of each energy 
source that was shipped offsite from this 
establishment to any other establishment. Exclude 
any quantities transferred between a petroleum 
refinery and a petrochemical plant if the two are 
treated as a single establishment for this survey.

Section III - 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 1991. 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 1991 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 
practical constraints such as legal restrictions on the 
quantities of particular fuels burned, or take-or-pay 
contracts with energy suppliers. 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 operation 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 1991.

Base your estimates on the availability of substitute 
energy sources and the physical condition of your 
equipment during 1991. 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 1991. Lines 
4 through 11 describe your capability to replace a 
given energy source by specific alternative energy 
sources.

SPECIFIC INSTRUCTIONS

Line 1 - Quantity Consumed - Enter the total 
electricity received value from column 2 line 4 of 
Section I, and the fuel consumption (column 8) 
values from Section II for total coal, total natural gas, 
total distillate fuel oil and diesel fuel, total LPG and 
NGL, and residual fuel oil. The quantities to be 
copied are noted in the appropriate boxes of 
Sections I and II.

Line 2 - Quantity 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 1991, even given a severe 
curtailment. NOTE - Include only that portion of 
total electricity received (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 
nonswitchable 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 1991. 
NOTE - If all entries on line 3 are zero, proceed to 
Section IV - Estimated Percent Consumption by End 
Use. For each entry on line 3 that is non-zero, 
complete the remainder of that column. Complete 
one column before starting another.

Lines 4 through 11 - 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 11, 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 fuels 
needed to generate electricity onsite that could have 
been used in place of electricity purchases or 
transfers in.

NOTE - The sum of lines 4 through 11 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.

Section IV - ESTIMATED PERCENT
CONSUMPTION BY END USE

This portion of the survey is intended to provide 
information on the purposes for which various 
energy sources are used in the manufacturing sector.

EIA-8*6B(I) (2-11-92) CONTINUE ON PAGE 5
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(2-11-92)

U.S. DEPARTMENT OF COMMERCE 
BUREAU OF THE CENSUS

INSTRUCTIONS FOR FORM EIA-846B
Petroleum Refineries 

1991 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 (DOE). The survey is 
administered and compiled by the U.S. Bureau of 
the Census for EIA. The survey is conducted every 
three years.

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 substitute fuels in place of those 
actually consumed in 1991. The information 
obtained from the MECS forms will be used to 
publish aggregate statistics on the consumption of 
energy for fuel and nonfuel uses, energy 
characteristics of buildings in the manufacturing 
sector, energy consumption by end use, 
technologies currently in use by U.S. manufacturers, 
and on some energy-related issues such as energy 
prices, electricity generation onsite, fuel-switching 
capabilities, and participation in energy 
management programs. This information will be 
used by DOE to effectively implement actions 
identified in the National Energy Strategy as well as 
by utilities to assist in more accurate demand 
forecasts and resource planning.

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, P.L. 99-509.

Form EIA-846B is addressed to establishments 
operating primarily in the Petroleum Refining 
Industry (SIC 2911) as defined by the 1987 Standard 
Industrial Classification Manual (SIC). 
Establishments operating in other manufacturing 
SIC classifications will complete similar MECS 
forms. If your establishment has received EIA-846B 
but is not a petroleum refinery, call the Census 
Bureau, Industry Division, at (301) 763-7066 to report 
this. 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 law. 
Government-owned establishments that are 
privately operated are NOT exempt from completing 
this survey.

D. How Is My Privacy Protected?

Under 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 no later than 
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 10th Street

Jeffersonville, IN 47132-0001

F. How Is a Manufacturing Establishment 
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 establishment 
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 I - 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 I is to collect 1991 data for 
noncombustible energy sources.

Column 2 collects data that will provide information 
on the components of onsite 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 and 
column 4 collects data on hot water used as an 
energy source at this establishment site. Leave all 
shaded areas blank, no entries are required in 
these areas.

Electricity is to be reported in thousands of 
kilowatthours. 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. Industrial hot water should be reported at 140 
Btu per pound and 7.84 pounds per gallon. If you 
have more accurate Btu conversion factors for 
your establishment, use them instead of the 
more general factors given here.

SPECIFIC INSTRUCTIONS

Line la - 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 1991, 
regardless 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, lighting or 
space conditioning the establishment, electrolysis 
processes, or steam cleaning.

CONTINUE ON PAGE 2
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Acting as Collecting and Compiling Agent For
UNITED STATES DEPARTMENT OF ENERGY

ENERGY INFORMATION ADMINISTRATION

Chemicals and Allied Products;
Lumber and Wood Products;
Paper and Allied Products;

Products of Petroleum and Coal; and
Selected Primary Metal Industries

1991
MANUFACTURING ENERGY 
CONSUMPTION SURVEY

NOTICE - This survey is mandatory under 
the Federal Energy Administration Act of 
1974, Pub.L. No. 93-275, and under Title 3, 
Subtitle B, of the Omnibus Budget 
Reconciliation Act of 1986, Pub.L. No. 99-509. 
Failure to respond may result in criminal 
fines, civil penalties, and other sanctions as 
provided by law. The confidentiality of your 
response to this survey is protected by law 
(title 13, U.S. Code). Your response may be 
seen only by sworn Census employees and 
may be used only for statistical purposes. 
The law also provides that copies retained in 
your files are immune from legal process.

Public reporting burden for this collection of information is estimated to average 8 hours per response, including 
the time of reviewing instructions, searching existing data sources, gathering and maintaining the data needed, 
and completing and reviewing the collection of information. Send comments regarding this burden estimate or 
any other aspect of this collection of information, including suggestions for reducing this burden, to the Energy 
Information Administration, Office of Statistical Standards, El-73, 1000 Independence Avenue, SW, Washington 
DC 20585; and to the Office of Information and Regulatory Affairs, Office of Management and Budget, 
Washington, DC 20503.

In correspondence pertaining 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.

PLEASE COMPLETE THIS 
FORM AND RETURN TO

BUREAU OF THE CENSUS 
1201 East 10th Street 
Jeffersonville, IN 47132-0001

DUE DATE:

If you cannot file by the due date, a time extension request should be sent to 
the above address. Please include your 11-digit Census File Number (CFN).

NOTE

Please read the enclosed 
instructions before filling 
out this form. Complete 
each item. If you have 
any questions, call 1301) 
763-7066.

> Section I - NONCOMBUSTIBLE ENERGY SOURCES

Item Description
(1)

Electricity
(2)

Steam
(3)

Industrial Hot Water
\_______(4)________

1a. During 1991, what amount of each energy source was 
purchased by this establishment from utilities and
delivered to this establishment site? (Do not include 
purchases by a central purchasing agent, quantities 
delivered from other establishments of your company,,  
or quantities for which payment was made in-kind.I 01

Mil
Kilowatthours 

Thou
Million Btu Million Btu

kWh

1 b. What was the total expenditure for the purchased energy 
source(s) reported on line 1a? Mil

Dollars
Thou Dol Mil

02

Dollars
I Thou I
I I

j_____I

Dol
Dollars

Mil I Thou I Dol
I I

____I_____i____

2a. During 1991, what amount of electricity and steam was 
purchased from nonutility suppliers by this 
establishment and delivered to this establishment site?

Mil
Ki owatthours 

Thou
Million Btu

kWh

03

2b. What was the total expenditure for the purchased energy 
source(s) reported on line 2a.? Mil

Dollars 
Thou Dol

04

Dollars 
Mil I Thou I Dol

I I

3. During 1991, what amount of each energy source was
transferred from outside establishments and delivered to 
this establishment site? (DO NOT include the purchases 
reported in lines la and 2a. DO include quantities received 
from a central purchasing agent, quantities delivered from 
other establishments of your company, or quantities for .  
which payment was made in-kind.) _____ |05

Mil
Ki owatthours 

Thou
Million Btu Million Btu

kWh

4. TOTAL QUANTITIES OF ELECTRICITY RECEIVED
ONSITE (Sum of lines 1a, and 2a and 3.) NOTE - Copy this 
quantity for electricity to column 2, line 1 of Section III - ,  
FUEL SWITCHING. |06

5. During 1991, how much electricity was generated on this
establishment site by cogeneration? (Include ALL .  

____cogeneration facilities at this establishment site.)____|07

6. During 1991, how much of each energy source was
generated onsite from solar power, wind power, 

____hydropower, and geothermal sources?_______

Million Btu Million Btu

08

7. During 1991, how much electricity was generated onsite _ 
by processes other than those covered on lines 5 and 6? jog

8. TOTAL ONSITE GENERATION OF ELECTRICITY.  I
____(Sum of lines 5, 6, and 7.)________________MO

9. During 1991, how much electricity was sold or
transferred to utilities? frT

10. During 1991, how much of each energy source was sold or 
transferred to any establishments other than utilities? _-

Million Btu Million Btu

11. TOTAL ELECTRICITY SALES AND TRANSFERS 
OFFSITE ILine 9 plus line 10.)

12. TOTAL ONSITE CONSUMPTION OF ELECTRICITY.
(Line 4 plus line 8 minus line 11.) NOTE - Copy this quantity 
for electricity consumption to column 2, line 1 of _ 

_____Section IV, Estimated Percent Consumption by End Use. [l4

13. If line 3, column 2 has a nonzero entry, and any of your 
electricity suppliers was another establishment of your 
company, identify that establishment at right. If you 
received electricity transfers from more than one 
establishment of your company, provide their identifying 
information in the "Remarks" section.

Name of electricity supplier, if another establishment of your company

Address - Number and street

City State ZIP Code Phone - Area code and Number
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k Section II - COMBUSTIBLE ENERGY SOURCES - Continued

Energy sources produced onsite in 1991

Quantity produced 
onsite

04] (7)

Does the entry in 
column (7) represent 

the product or 
byproduct of another 

energy source 
consumed onsite?

oiT| (8)

lDYes 2DNo

iDVes 2DNo

iDYes 2DNo

lDYes 2DNo

iDves 2DlMo

iDves 2DNo

lDYes 2DNo

iDves 2DNo

Energy sources consumed onsite in 1991

Quantity consumed as 
a fuel

06] (9)

Copy to line 1 on pages 4 and 6 f

Copy to line 7 on pages 5 and 6 -g

Copy to line 7 on pages 5 and 6 -^

Quantity 
consumed for all 
nonfuel purposes

OT] (10)

Quantity 
shipped 
off site to 

other 
establishments 

in 1991

*08J (11)

Total design 
storage 
capacity 
located 

onsite as of 
12/31/91

09J (12)

Census 
Use 
Only

(13)

40

41

42

46

44

43

77

78

79

80

81

90

72

91

31

32

33

30

64

60

61

63

62

93

36

37

38

39

24

FORM EIA-846C (2-10-92) Page 3
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t Section II - COMBUSTIBLE ENERGY SOURCES - Continued from page 3

Energy sources produced onsite in 1991

Quantity produced 
onsite

04J <7)

Does the entry in 
column (7) represent 

the product or 
byproduct of another 

energy source 
consumed onsite?

05J (8)

lDYes 2DNo

iDYes 2DNo

Energy sources consumed onsite in 1991

Quantity consumed as 
a fuel

06] (9)

Copy to line 7 below & on page 6 -?

Copy to line 7 below & on page 6 f

Quantity 
consumed for all 
nonfuel purposes

OT] (10)

Quantity 
shipped 
offsite to 

other 
establishments 

in 1991

08J (11)

Total design 
storage 
capacity 
located 

onsite as of 
12/31/91

09] (12)

Census 
Use 
Only

(13)

28

29

22

27

23

73

21

71

95

^ Section III - FUEL SWITCHING CAPABILITY - Continued

Total Natural Gas

30] (4)

1,000cu. ft.

1,000 cu. ft.

1,000cu. ft.

1,000 cu. ft.

1,000 cu. ft.

1,000 cu. ft.

1,000 cu. ft.

1,000 cu. ft.

1,000 cu. ft.

1,000 cu. ft.

Total Distillate Fuel 
Oil and Diesel Fuel

22] (5)
Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Total LPG and NGL

"24J (6)
Gallons

Gallons

Gallons

Gallons

Gallons

Gallons

Gallons

Gallons

Gallons

Gallons

Residual Fuel Oil

2T| (7)

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

Barrels

FORM EIA-846C (2-10-92) Page 5
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Section V - ESTABLISHMENT CHECKLIST

This section is divided into six parts. All establishments are to complete Parts A, B, and C. If the first two digits 
of your establishment's four-digit SIC code are "26" (paper and allied products) also complete Part D. If the first two 
digits of your establishment's SIC code are "28" (chemicals and allied products) complete Part E after Part C. If the first 
two digits of your establishment's four-digit SIC code are "33" (primary metal industries) complete Part F after Part C. 
Your four-digit SIC code is included as part of the address mailing label on the first page of your questionnaire.

Part A. Estimated Square Footage of Buildings

1. What was the approximate total enclosed square footage of the buildings located on this establishment site as of 
December 31, 1991? Mark (X) the box next to the category which best describes this square footage.

1 D 25,000 square feet or less

2 D 25,001 to 100,000 square feet

3 D 100,001 to 200,000 square feet

4 D 200,001 to 500,000 square feet

5 D 500,001 to 750,000 square feet

6 D 750,001 to 1 million square feet

7 D 1,000,001 to 5 million square feet

8 D 5,000,001 to 10 million square feet

9 D 10,000,001 to 25 million square feet

10 O Over 25 million square feet

11 0 Don't know

2. Of the square footage indicated above, approximately what percent had controlled heating or cooling, using 
equipment designed to modify the internal building temperature, during 1991? 
Mark (X) the box next to the category which best describes this percentage.

1 D All (100%)
2 G About 75%

3 n About 50%

4 D About 25%

5 D None

6 D Don't Know

Part B. Energy Management Activities

1. Was your establishment involved in any formal programs (company, utility, or third-party sponsored) at any time between 
January 1, 1989 and December 31, 1991 that were specifically targeted and designed to improve energy efficiency, reduce 
energy costs, or promote the use of a different energy source?

1303 | iDYesl 

]
Proceed to Question 2.

2. Did your electric or natural gas utility sponsor programs designed to lower/adjust your energy consumption or costs, 
timing, or promote the use of a different energy source (i.e., a Demand Side Management (DSM) program) at any time 
between January 1, 1989 and December 31, 1991? (Mark (X) one.) If the answer to this question is "Yes", proceed to 
Question 3. If the answer is not "Yes", proceed to the instructions before Question 4.

1 GYes 3LJ Establishment did not purchase electricity or natural gas rrom a utility. 

2G<No 4d Don't Know

3. If you answered "Yes" to Question 2, did your establishment participate in a utility sponsored program at any time 
between January 1, 1989 and December 31, 1991?

1305 I iDves

NOTE If you answered "Yes" to either Question 1 or Question 3, proceed to Question 4. If you answered °No" to both 
Question 1 and Question 3, proceed to Part C - General Technologies Checklist, on page 8.

4. In what type(s) of energy efficiency activity(ies) was your establishment involved between January 1, 1989 and 
December 31, 1991? (Mark (X) all that apply. Note that it is possible to have marks in both columns for any or all of the 
activities listed.)

Energy Efficiency Activities

(1)

Utility/Supplier
Sponsored Involvement

(2)

Involvement Through Own or 
Other (3rd Party) Sponsorship

(3)

a. Energy audits 1306 1307 iD

b. Direct electricity load control 1308 1309

c. Special rate schedule (e.g., interruptible or time-of-use) 1310 1311

d. Equipment installation or retrofit for the primary purpose of 
improving energy efficiency affecting:

(1) Steam production (e.g., boilers, nozzles)________ 1312 1313

(2) Direct/indirect process heating 1315

(3) Direct process cooling, refrigeration 1316 1317

(4) Direct machine drive (e.g., adjustable speed drives, 
motors, pumps) 1318 1319

(5) Facility heating, ventilation and air conditioning 1321

(6) Facility lighting 1322 1323

e. Equipment retrofit or installation for the primary purpose of 
using a different energy source (e.g., electrification). 
Exclude modifications made principally for energy efficiency 1324 1325

f. Standby generation program 1326 iD 1327 .D

g. Equipment rebates 1328 1329

h. Other (Specify) 

(1)

(2)

FORM EIA-846C (2-10-92) CONTINUE WITH PART C, ON PAGE 8. Page?
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EIA-846C(I)
12-11-92)

U.S. DEPARTMENT OF COMMERCE 
BUREAU OF THE CENSUS

INSTRUCTIONS FOR FORM EIA-846C

Chemicals and Allied Products; Lumber and Wood Products; Paper and Allied Products; 
Products of Petroleum and Coal; and Selected Primary Metal Industries

1991 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 (DOE). The survey is 
administered and compiled by the U.S. Bureau of 
the Census for EIA. The survey is conducted every 
three years.

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 substitute fuels in place of those 
actually consumed in 1991. The information 
obtained from the MECS forms will be used to 
publish aggregate statistics on the consumption of 
energy for fuel and nonfuel uses, energy 
characteristics of buildings in the manufacturing 
sector, energy consumption by end use, 
technologies currently in use by U.S. manufacturers, 
and on some energy-related issues such as energy 
prices, electricity generation onsite, fuel-switching 
capabilities, and participation in energy 
management programs. This information will be 
used by DOE to effectively implement actions 
identified in the National Energy Strategy as well as 
by utilities to assist in more accurate demand 
forecasts and resource planning.

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, P.L. 99-509.

Form EIA-846C is addressed to establishments 
operating primarily in SIC 24, 26, 28, 29 (excluding 
SIC 2911) 3312, 3321, 3331, and 3339 as defined by 
the 1987 Standard Industrial Classification Manual 
(SIC). Manufacturing establishments operating in 
other SIC classifications 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 law. 
Government-owned establishments that are 
privately operated are not exempt from completing 
this survey.

D. How Is My Privacy Protected?

Under 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 no later than 
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 10th Street

Jeffersonville, IN 47132-0001

F. How Is a Manufacturing Establishment 
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 establishment 
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 I - 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 I is to collect 1991 data for 
noncombustible energy sources.

Column 2 collects data that will provide information 
on the components of onsite 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 used as an energy source at this 
establishment site. Leave all shaded areas blank, 
no entries are required in these areas.

Electricity is to be reported in thousands of 
kilowatthours. 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. Industrial hot water should be reported at 140 
Btu per pound and 7.84 pounds per gallon. If you 
have more accurate Btu conversion factors for 
your establishment, use them instead of the 
more general factors given here.

SPECIFIC INSTRUCTIONS

Line la - 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 1991, 
regardless 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, lighting or 
space conditioning the establishment, electrolysis 
processes, or steam cleaning.

CONTINUE ON PAGE 2
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Finally, if your only means of supply of an energy Natural gas .......... 1.029 million Btu/1,000 cu. ft.
source during 1991 was as a byproduct of energy 10.29 therms/1,000 cu. ft. 
source inputs to any of your manufacturing

ESS^VS^^ta^Vtti"
shipped offsite. If the byproduct energy source
was not consumed as a fuel or shipped offsite it Propane ............ 21,661 Btu/lb
should be excluded. All excluded energy sources
should be lined out, and no entries should be made Propylene 21,041 Btu/lb
in columns 4 through 12.

Example 1 - Coal is received onsite and converted Pulping or black liquor 11 million Btu/ton
into coke which is then shipped offsite. Complete
columns 4 through 12 for coal and coke. Report the Residual fuel oil ...... 6.287 million Btu/barrel
quantity of coal consumed as a feedstock in column
10 (nonfuel consumption), the quantity of coke D,,...,^..,,,,,^ 01 c m ;n:^ n D+..//,«,^produced onsite in column 7, and the quantity of Roundwood ......... 21.5 m on Btu/cord

coke shipped offsite in column 11 (shipments offsite). u.014 rn'IKSn SoJrd foot

Example 2a - Residual fuel oil is consumed as a Still gas. ............ 6 million Btu/barrel
fuel producing waste oils and tars through 1,029 Btu/cubic foot
incomplete combustion. Report all consumption of
waste oils and tar if at least part of that consumption waste materials ^ ^nn n „.
was as a fuel. Column 11 (shipments offsite) does (wastepaper). ........ 7,500 Btu/lb
not require an entry for waste oils and tars.

Waste oils and tars .... 6 million Btu/barrel
Example 2b - If a portion of the waste oils and tars
were consumed and a portion shipped offsite, report Wood waste
the entire quantity produced in column 7 (onsite (50% moisture) ....... 9 million Btu/short ton
production), and the portion consumed as a fuel in
column 9 (fuel consumption). Green wood chips

(50% moisture) ....... 10 million Btu/short ton
Example 3 - Butane is used as a feedstock to
produce butylene onsite. The butylene is then used c H t
as a feedstock to produce butadiene which is  /   t * 0 r>nr> n* /iushipped offsite. Report the butane in column 10. < 7% moisture)........ 8,000 Btu/lb
Butylene would not be reported in column 10 M/-I-TC if * ur u *because it is not used as a fuel or shipped offsite. NOTE: lf vour establishment uses more precise
Butadiene would not be reported in column 11 conversion values for your operations, use them in
because it is not an identified energy source. Pj aC!-f flhe a PProximat ' onts 9 lven a *™*:Se SU ™ tO

identify the conversion factor(s) used if different
Complete columns 4 through 12 for all energy from tnose listed above in tne "Remarks" section, 
sources that were not excluded by the above . n    »  _ j r- 
procedures. Entries should be made in accordance Column 4 - Quantity Purchased - Enter the 
with the specific instructions for these columns. quantity of each energy source that was purchased 
Leave all shaded areas blank, no entries are and delivered to this establishment site in 1991, 
required in these areas. regardless of when payment was made. Include

quantities of those energy sources that were
Column 3 - Reporting Units - Use the indicated purchased for ANY onsite use, for example, the 
units for reporting all quantities. For those production of heat or power, building 
establishments that keep records in Btu, note that heating/cooling, electrolysis processes, steam 
volume measures should be reported as actual cleaning, or as raw material input to any 
physical quantities, rather than adjusted to represent manufacturing operation (feedstock), 
a standard energy content. One barrel contains 42
gallons. A ton weighs 2,240 pounds and a short ton Exclude from column 4 all: 
weighs 2,000 pounds.

  quantities delivered from another establishment in
The following list of Btu conversion factors should be your company even if those quantities were 
used only if you do not know the actual Btu factor of repurchased from them by your establishment, 
the fuels consumed at your establishment site.

  quantities purchased and paid for by a central 
Acetylene ........... 21,600 Btu/lb purchasing entity separate from this establishment.

1,500 Btu/cubic foot
Bagasse ............ 4,081 Btu/ton   quantities for which payment was made in-kind.

Biomass ............ 5,300 Btu/ton

Breeze. ............. 19.8 million
Btu/short ton

Butane. ............. 21,308 Btu/lb

Butylene ............ 20,787 Btu/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

Hydrogen ........... 61,084 Btu/lb
32,511 Btu/cubic foot 
35,600 Btu/gallon

Isobutane ........... 21,257 Btu/lb

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. Leave all 
shaded areas blank.

Column 6 - Other Receipts - For each included 
energy source, enter all additional quantities 
delivered to your establishment site in 1991 but not 
reported in column 4. Leave all shaded areas blank.

Include in column 6:

  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-846C(I) (2-11-92) CONTINUE ON PAGE 4
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Column 7 - Onsite Production - Enter the total 
quantity of any energy source that was produced 
onsite in 1991 as a product, a byproduct, a waste 
material, or as the output from a captive (onsite) 
mine or well, and was at least partially consumed 
onsite. Enter the TOTAL quantity produced, even 
if that quantity exceeds the quantity consumed at 
this establishment. 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.

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 II - 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 II 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.

  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 because wood is usually 
not considered an energy source unless 
specifically purchased for that purpose (e.g., 
roundwood).

Column 9 - Onsite Fuel Consumption - Enter 
the quantity of each energy source 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 total coal, total natural 
gas, total LPG and NGL, total distillate fuel 
oil and diesel fuel, and residual fuel oil to 
their respective columns for line 1 of Section 
III - Fuel Switching and line 1 of Section IV - 
Estimated Percent Consumption by End Use.

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, coal used to produce 
coke, butane processed in producing rubber 
compounds), raw materials, additives, or 
ingredients for products manufactured by this 
establishment. Exclude all offsite dispositions 
such as sales and transfers to other 
establishments.

Column 11 - Shipments Offsite to Other 
Establishments - Complete only the unshaded 
portion of the column. Enter the quantity of each 
energy source that was shipped from this 
establishment site to any other location. Exclude 
shipments between a petrochemical plant and an 
adjacent refinery if they are considered a single 
establishment for the ASM.

Column 12 - Onsite Storage Capacity -
Complete only the unshaded portion of the 
column. Enter the total design storage capacity 
located at this establishment site on December 31, 
1991, for the components of LPG and NGL, diesel 
fuel and distillate fuel oil, motor gasoline, and 
residual fuel oil. Report the shell capacity (that is, 
the design capacity of the storage tanks) in the 
units of measure specified.

Include in column 12:

  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.

Section III - 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 1991. 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 1991 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 
practical constraints such as legal restrictions on the 
quantities of particular fuels burned, or take-or-pay 
contracts with energy suppliers. 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 1991.

Base your estimates on the availability of substitute 
energy sources and the physical condition of your 
equipment during 1991. 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 1991. 
Lines 4 through 11 describe your capability to 
replace a given energy source by specific alternative 
energy sources.

SPECIFIC INSTRUCTIONS

Line 1 - Quantity Consumed - Enter the total 
electricity received value from column 2 line 4 of 
section I, and the fuel consumption (column 9) 
values from section II for total coal, total natural gas, 
total distillate fuel oil and diesel fuel, total LPG and 
NGL, and residual fuel oil. The quantities to be 
copied are noted in the appropriate boxes of 
sections I and II.

Line 2 - Quantity 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 1991, even given a severe 
curtailment. NOTE - Include only that portion of 
total electricity received (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).

EIA-846CO) (2-11-92) CONTINUE ON PAGE 5
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