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PREFACE 

This document re:gorts data available on those atmospheric emissions for which sufficient inform~­
tion exists to establish realistic emission factors. The information contained herein is based op 
Public Health Service Publication 999-AP-42, Compilation of Air Pollutant Emission Factors, ~ 
R. L. Duprey, and on a revised and expanded version of Compilation of Air Poiiutant Emission Faq­
tors that was published by the Environmental Protection Agency in February 1972. The scope of thi~ 
second edition has been broadened to reflect expanding knowledge of emissions. ' 

Chapters and sections of this document have been arranged in a format that permits easy and co~­
venient replacement of material as information reflecting more accurate and refined emission factots 
is published and distributed. To speed dissemination of emission information, chapters or sectioqs 
that contain new data will be issued-separate from the parent report-whenever they are revised. 

To facilitate the addition of future materials, the punched, loose-leaf format was selected. Th~s 
approach permits the document to be placed in a three-ring binder or to be secured by rings, rivets, br 
other fasteners; future supplements or revisions can then be easily inserted. The lower left- or rigHt­
hand comer of each page of the document bears a notation that indicates the d~.tP, the information W$-S 

issued. 

NOTE: Those who obtained AP-42 by purchase or through special order and completed the reque"t 
for future supplements are hereby advised of a change in the distribution procedure, The availabil*y 
of these supplements will now be indicated in the publication Air Poiiution Technical Publications 1of 
the Environmental Protection Agency, which is available from the Air Pollution Technical Informatipn 
Center, Research Triangle Park, N.C. 27711. This listing of publications, normally published lin 
Jan\tary and July, contains instructions for obtaining the desired documents. 

Comments and suggestions regarding this document should be directed to the attention of Directpr, 
Monitoring and Data Analysis Division, Office of Air Quality Planning and Standards, Environmen~al 
Protection Agency, Research Triangle Park, N. C. 27711. ' 

iii 



ACKNOWLEDGMENTS 

Because this document is a product of the efforts of many individuals, it is impossible to acknowledge each 
person who has contributed. Special recognition is given to Environmental Protection Agency employees in the 
Technical Development Section, National Air Data Branch, Monitoring and Data Analysis Division, for their efforts 
in the production of this work. Bylines identify the contributions of individual authors who revised specific 
sections and chapters. 

Issuance 

Compilation of Air Pollutant Emission Factors (second edition) 

Supplement No.1 

Storage of Petroleum Products Section 4.3 
Section 4.4 Marketing and Transportation of Petroleum Products 

Supplement No.2 

Introduction 
Section 3.1.1 A~erage Emission Factors for Highway Vehicles 
Section 3.1.2 light-Duty, Gasoline-Powered Vehicles 

Supplement No.3 

Introduction 
Section 1.4 Natural Gas Combustion 
Section 1.5 Liquified Petroleum Gas Consumption 
Section 1.6 Wood/Bark Waste Combustion in Boilers 
Section 2.5 Sewage Sludge Incineration 
Section 7.6 Lead Smelting 
Section 7.11 Secondary Lead Smelting 
Section 10.1 Chemical Wood Pulping 
Section 10.2 Pulpboard 
Section 10.3 Plywood Veneer and Layout Operations 

Supplement No.4 

Section 3.2.3 
Section 3.2.5 
Section 3.2.6 
Section 3.2.7 
Section 3.2.8 
Section 3 .3 .I 
Section 3.3.3 
Chapter 11 
Appendix B 
Appendix C 

Inboard-Powered Vessels 
Small, General Utility Engines 
Agricultural Equipment 
Heavy-Duty Construction Equipment 
Snc;Jwmobiles 
Stationary Gas Turbines for Electric Utility Power Plants 
Gasoline and Diesel Industrial Engines 
Miscellaneous Sources 
Emission Factors and New Source Performance Standards 
NEDS Source Classification Codes and Emission Factor Listing 

• 

iv 

Release Date 

4/73 

7/73 

9/73 

7/74 

1/75 



CONTENTS 

Pag!l 

LIST OF FIGURES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xW 
LIST OF TABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xiii 
ABSTRACT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xvji 
INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
1. EXTERNAL COMBUSTION SOURCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.1·1 

1.1 BITUMINOUS COAL COMBUSTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.1-1 
1.1.1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.1.,1 
1.1.2 Emissions and Controls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.1.1 

References for Section 1.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l.lA 
1.2 ANTHRACITE COAL COMBUSTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.2.1 

1.2.1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.2~1 
1 .2.2 Emissions and Controls ..... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.2.1 

References for Section 1.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.2.3 
1.3 FUEL OIL COMBUSTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.31.1 

1.3.1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.31.1 
1 .3 .2 Emissions . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.3.1 

References for Section 1.3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.3,3 
1.4 NATURAL GAS COMBUSTION ................... ·. . . . . . . . . . . . . . . . . 1.4-1 

1.4.1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.4-1 
1.4.2 EmissionsandControls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.41-1 

References for Section 1.4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.4-3 
1.5 LIQUEFIED PETROLEUM GAS CONSUMPTION . . . . . . . . . . . . . . . . . . . . . . . . . . l.S-1 

1.5 .1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5-l 
1.5.2 Emissions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5-1 

References for Section 1.5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.$-1 
1.6 WOOD WASTE COMBUSTION IN BOILERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l.(ji-1 

1.6.1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6-1 
1.6.2 Firing Practices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.~-1 
1.6.3 Emissions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6-1 

References for Section 1.6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6-2 
2. SOLIDWASTEDISPOSAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1-1 

2.1 REFUSE INCINERATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.l-2 
2.1.1 Process Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.:1·2 
2.1.2 Defmitions oflncinerator Categories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1-2 
2.1.3 Emissions and Controls ............. , . . . . . . . . . . . . . . . . . . . . . . . . 2.,14 

References for Section 2.1 ........... , . . . . . . . . . . . . . . . . . . . . . . . . 2.J-5 
2.2 AUTOMOBILE BODY INCINERATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2;2-1 

2.2.1 Process Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 2.2-1 
2.2.2 Emissions and Controls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,2-1 

References for Section 2.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,2-2 
2.3 CONICAL BURNER~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,3-1 

2.3.1 Process Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3-1 
2.3.2 Emissions and Controls . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 2,3-1 

References for Section 2.3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3-3 

v 



CONTENTS-(Continued) 

Page 

2.4 OPEN BURNING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4-1 
2.4.1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4-1 
2.4.2 Emissions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4-1 

References for Section 2.4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4-2 
2.5 SEWAGE SLUDGE INCINERATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5-1 

2.5.1 Process Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5-1 
2.5.2 Emissions and Controls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5-1 

References for Section 2.5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5-2 
3. INTERNAL COMBUSTION ENGINE SOURCES .............................. 3J.l-l 

DEFINITIONS USED IN CHAPTER 3 .................................... 3.1.1-1 
3.1 HIGHWAYVEHICLES ......................................... 3.1.1-3 

3.1.1 Average Emission Factors for Highway Vehicles ........................ 3.1.1-5 
3.1.2 Light-Duty, Gasoline-Powered Vehicles ............................. 3.1.2-1 
3.1.3 Light-Duty, Diesel-Powered Vehicles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . n .3-1 
3.1.4 Heavy-Duty, Gasoline-PoweredVehicles ............................ 3.1.4-1 
3.1.5 Heavy·Duty, Diesel-Powered Vehicles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1.5-1 
3.1.6 Gaseous-Fueled Vehicles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1.6-1 
3.1.7 Motorcycles ............................................. 3.1.7-1 

3.2 OFF-HIGHWAY, MOBILE SOURCES ................................. 3.2.1-1 
3.2.1 Aircraft ............................................... 3.2.1-1 
3.2.2 Locomotives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2.2-1 
3.2.3 Inboard-Powered Vessels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2.3-1 
3.2.4 Outboard-Powered Vessels .................................... 3.2.4-1 
3.2.5 Small, General Utility Engines .................................. 3.2.5-1 
3.2.6 Agricultural Equipment ...................................... 3.2.6-1 
3.2.7 Heavy-Duty Construction Equipment .............................. 3.2.7-1 
3.2.8 Snowmobiles ... ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2.8-1 

3.3 OFF-HIGHWAY STATIONARY SOURCES ............................. 3.3.1-1 
3.3.1 Stationary Gas Turbines for Electric Utility Power Plants .................. 3.3.1-1 
3.3.2 Heavy-Duty, General Utility,Gaseous-Fueled Engines .................... 3.3.2-1 
3.3.3 Gasoline and Diesel Industrial Engines ............................. 3.3.3-1 

4. EVAPORATION LOSS SOURCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1-1 
4.1 DRY CLEANING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1-1 

4.1.1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1-1 
4.1.2 Emissions and Controls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1-1 

References for Section 4.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1-2 
4.2 SURF~CE COATING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2-1 

4.2.1 Process Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2-1 
4.2.2 Emissions and Controls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2-1 

References for Section 4.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2-2 
4.3 PETROLEUM STORAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3-1 

4.3.1 General ....................... .- . . . . . . . . . . . . . . . . . . . . . . . 4.3-1 
4.3.2 Emissions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3-1 

References for Section 4.3 ......... , . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3-1 
4.4 GASOLINE MARKETING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 4.4-1 

4.4.1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.4-1 
4.4.2 Emissions and Controls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.4-1 

References for Section 4.4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.4-2 
5. CHEMICAL PROCESS INDUSTRY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.1-1 

5.1 , ADIPIC ACID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.1-1 
5.1.1 Process Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.1-1 
5.1.2 Emissions ............................. ; . . . . . . . . . . . . . . . . 5.1-1 

References for Section 5.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.1-2 

vi 



CONTENTS-(Continued) 
• 

10.3 PLYWOODVENEERANDLAYOUTOPERATIONS .............. · .. · · · · ~ · · 
10.3.1 Process Descriptions .......................... · · · · · · · · · · · · · 
1 0.3 .2 E111issions . . ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 
References for Section 10.3 ...................................... · 

11. MISCELLANEOUS SOURCES ............... - ... · · .. · . · · · · · · · · · · · · · · 
11.1 FOREST WILDFIRES . . . . . . . . . . . . . . . . . . . . . . · · . · · · · · · · · · · · · · · · · · 

11.1.1 General . . . . . . . . . . . . . . . . . . . . . . . . . · . · · · · · · · · · · · · · · · · · 
11.1.2 Emissions and Controls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · · · · 

APPENDIX A. MISCELLANEOUS DATA ......................... · . · · · · · - · · · · · 
APPENDIX B. EMISSION FACTORS AND NEW-SOURCE PERFORMANCE STANDARDS 

, FOR STATIONARY SOURCES ............... ~ ...... · .. - · · · · · · · · · 
APPENDIX c: NEDS SOURCE CLASSIFICATION CODES AND EMISSION FACTOR LISTING 

Figure 
1.4-1" 
3.Ll-1 
3.3.2-1 
4.3-i 
4.3-2 
4.3-3 
4.34 
4.4-1 
4.4-2 
5.9·1 
5.17-1 
5.17-2 
5.17-3 

LIST OF FIGURES 

Lead Reduction Coefficient as Function of Boiler Load ........................ . 
Average Speed Correction Factors for All Model Years ........................ . 
Nitrogen Oxide Emissions from Stationary Internal Combustion Engines .............. . 
Fixed Roof Storage Tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Double-deck Floating Roof Storage Tank .. . .............................. . 
Variable Vapor Storage Tank ....................................... . 
Adjustment Factor for Small-diameter Fixed Roof Tanks .........•..........•... 
Flowsheet of Petroleum Production, Refining,' and Distribution Systems . . . . . . . . . . . . . . . 
Underground Storage Tank Vapor-recovery System ........................... . 
Flow Diagram of Typical Nitric Acid Plant Using Pressure Process .................. . 
Basic Flow Diagram of Contact-Process Sulfuric Acid Plant Burning Elemental Sulfur ...... . 
Basic Flow Diagram of Contact-Process Sulfuric Acid Plant Burning Spent Acid .......... . 
Sulfuric Acid Plant Feedstock Sulfur Conversion Versus Volumetric and Mass S02 Emissions at 
Various Inlet S02 Concentrations by Volume ............................. . 

5.18-1 Basic Flow Diagram of Modified Claus Process with Two Converter Stages Used in Manufacturing 
Sulfur .................................................... . 

6.9-1 Types of Orchard Heaters .......... " ........... ~ .................. . 
6.9-2 Particulate Emissions from Orchard Heaters .............................. . 
7 .1·1 Schematic Diagram of Primary Aluminum Production Process . . . . . . ·. . . . . . . . . . . . . . . 
7.5-1 Basic Flow Diagram of Iron and Steel Processes ............................ . 
7.6-1 Typical Flowsheet ofPyrometallurgical Lead Smelting ........ · ................ . 
7.11·1 Secondary Lead Smelter Processes .................................... . 
8.1-1 Batch Hot-Mix Asphalt Plant ....................................... . 
8.1-2 Continuous Hot-Mix Asphalt Plant .................................... . 
8.3-1 Basic Flow Diagram of Brick Manufacturing Process .......................... . 
8.6-1 Basic Flow Diagram of Portland Cement Manufacturing Process ................... . 
8.11-1 Typical Flow Diagram of Textile-Type Glass Fiber Production Process ............... . 
8.11-2 Typical Flow Diagram of Wool-Type Glass Fiber Production Process ................ . 
9.1·1 Basic Flow Diagram of Petroleum Refinery ............................... . 
10.1.2-1 Typical Kraft Sulfate Pulping and Recovery Process .......................... . 
11.1-1 Forest Areas and U.S. Forest Service Regions .............................. . 

Table 

1.1-1 
1.1-2 
1.2-1 
1.3-1 
1.4·1 
1.5-1 

LIST OF TABLES 

Range of Collection Efficiencies for Common Types of Fly-Ash Control Equipment ...... . 
Emission Factors for Bituminous Coal Combustion without Control Equipment ......... . 
Emissions from Anthracite Coal Combustion without Control Equipment ............ . 
Emission Factors for Fuel Oil Combustion .............................. . 
Emission Factors for Natural-Gas Combustion ............................ . 
Emission Factors for LPG Combustion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

xiii 

Page i 

10.3-1 ' 
10.3-1 
10.3-2 
10.3-2 
11.1-1 
11.1-1 i 

11.1-1. 
11.1-2! 
A-1 . 

B-1 
C·1 

Page 

1.4-1 
3.1.1·7 
3.3.2-~ 

4.3-! 
4.3-l 
4.3·' 
4.3-S 
4.4-' 
4.4-$ 
5.9-~ 

5.17-2 
5.17-3 

5.17-6 

5.18-2 
6.9·2 
6.9-~ 
7.1-~ 
7.5-12 
7.6-12 

7.11-~ 
8.1-12 
8.1-~ 
8.3,2 
8.6~ 

8.11.,2 
8.1112 

9.1,2 
10.112 
11.1,3 

Pa~ 

1.\·2 
q-3 
1.~-2 
1.3-2 
1.4-2 
l.S-2 



Table 

1.6-1 
2.1-1 
2.1-2 
2.2-1 
2.3-1 
2.4-1 
2.5-1 
3.1.1-1 
3.1.2-1 

3.1.2-2 

3.1.2-3 

3.1.24 

3.1.2-5 

3.1.2-6 

3.1.2-7 
3.1.2-8 
3.1.3-1 
3.1.4-1 

3.1.4-2 

3.1.4-3 
3.1.44 
3.1.5-1 
3.1.6-1 

3.1.6-2 
3.1.7-1 
3.2.1-1 
3.2.1-2 
3.2.1-3 
3.2.14 
3.2.2-1 
3.2.2-2 
3.2.3-1 
3.2.3-2 
3.2.3-3 
3.2.34 
3.2.3-5 
3.2.4-1 
3.2.5-1 
3.2.6-1 
3.2.6-2 
3.2.7-1 
3.2.7-2 
3.2.8-1 
3.3.1-1 
3.3.1-2 
3.3.2-1 

LIST OF TABLES-( Continued) 

Emission Factors for Wood and Bark Combustion in Boilers with No Reinjection , ....... . 
Emission Factors for Refuse Incinerators without Controls ..................... . 
Collection Efficiencies for Various Types of Municipal Incineration Particulate Control Systems . 
Emission Factors for Auto Body Incineration ....................... , ..... . 
Emission Factors for Waste Incineration in Conical Burners without Controls ........ , , . 
Emission Factors for Open Burning . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . , , 
Emission Factors for Sewage Sludge Incinerators ................ , .......... . 
Average Emission Factors for Highway Vehicles Based on Nationwide Statistics . :. , .... , , 
Carbon Monoxide, Hydrocarbon, and Nitrogen Oxide Emission Factors for Light-Duty Vehicles 

Page 

1.6-2 
2.1-3 
2.14 
2.2-1 
2.3-2 
2.4-1 
2.5-2 

3.1.1-6 

at Low and High Altitude ..................... ~ ........... , . . . . . . . 3.1.2-2 
Carbon Monoxide, Hydrocarbon, and Nitrogen Oxide Emission Factors for Light-Duty Vehicles, . 
State of California only ............................ , ... , . . . . . . . . . 3.1.2-3 
Light-Duty Vehicle Crankcase and Evaporative Hydrocarbon Emissions by Model Year for All 
Areas Except California .............. , .............. , .... , , .... , . 3.1.24 
Light-Duty Vehicle Crankcase and Evaporative Hydrocarbon Emissions by Model Year for 
California , .... , ............................ , ........ , , . , . . . 3.1.24 
Carbon Monoxide, Exhaust Hydrocarbon, and Nitrogen Oxide Deterioration Factors for 
Light-Duty, Gasoline-Powered Vehicles in All Are<)s Except California ...... , , ...... , 3.1.2-6 
Carbon Monoxide, Exhaust Hydrocarbon, and Nitrogen Oxide Deterioration Factors for 
Light-Duty, Gasoline-Powered Vehicles in California ......................... . 
Sample Calculation ofWeighted Light-Duty Vehicle Annual Travel . , .......... , , .. . 
Particulate and Sulfur Oxide Emission Factors for Light-Duty, Gasoline-Powered Vehicles ... , 
Emission Factors for Light-Duty, Diesel-Powered Vehicles .... , ..... , .... , ..... . 

3.1.2-7 
3.1.2-8 
3.1.2-8 
3.1.3-2 

Heavy-Duty, Gasoline-Powered Vehicle Exhaust Emission Factors for Carbon Monoxide, 
Hydrocarbons, and Nitrogen Oxides . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1.4-3 
Exhaust Emission Deterioration Factors for Heavy-Duty, Gasoline-Powered Vehicles (California 
only), 1975 and Later Models ...................................... . 
Sample Calculation of Weighted Heavy-Duty Vehicle Annual Travel .......... , , .... . 
Sulfur Oxide and Particulate Emission Factors for Heavy-Duty, Gasoline-Powered Vehicles 
Emission Factors for Heavy-Duty, Diesel-Powered Vehicles ..................... . 
Emission Factors by Model Year for Light-Duty Vehicles Using LPG, LPG/Dual Fuel, or 
CNG/Dual Fuel ............................................ .- .. 
Emission Factors for Heavy-Duty Vehicles Using LPG or CNG/Duel Fuel .... , ........ . 
Emission Factors for Motorcycles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Aircraft Classification .......................................... . 
Typical Time in Mode for Landing-Takeoff Cycle .......................... . 
Emission Factors per Aircraft Landing-Takeoff Cycle ........................ . 
Modal Emission Factors . , ....................................... . 
Average Locomotive Emission Factors Based on Nationwide Statistics .............. . 
Emission Factors by Locomotive Engine Category . , ............... , ...... , .. 
Average Emission Factors for Commercial Motorships by Waterway Classification ........ . 
Emission Factors for Commercial Steamships-All Geographic Areas ....... , ...... . 
Diesel Vessel Emission Factors by Operating Mode .......................... . 
Average Emission Factors for Diesel-Powered Electrical Generators in Vessels .... , . , ... . 
Average Emission Factors for Inboard Pleasure Craft ........................ . 
Average Emission Factors for Outboard Motors ........................... . 
Emission Factors for Small, General Utility Engines , ...... , ............ , .... . 
Service Characteristics of Farm Equipment (Other than Tractors) ................. . 
Emission Factors for Wheeled Farm Tractors and Non-Tractor Agricultural Equipment ..... . 
Emission Factors for Heavy-Duty, Diesel-Powered Construction Equipment ........... . 
Emission Factors for Heavy-Duty, Gasoline-Powered Construction Equipment .......... . 
Emission Factors for Snowmobiles . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Typical Operating Cycle for Electric Utility Turbines ......................... . 
Composite Emission Factors for 1971 Population of Electric Utility Turbines .......... . 
Emission Factors for Heavy-Duty, General Utility, Stationary Engines Using Gaseous Fuels .. . 

xiv 

3.1.44 
3.1.4-S 
3.1.4-S 
3.1.5-2 

3.1.6-2 
3.1.6-2 
3.1.7-2 
3.2.1-2 
3.2.1-3 
3.2.14 
3.2.1-6 
3.2.2-1 
3.2.2-2 
3.2.3-2 
3.2.3-3 
3.2.34 
3.2.3-S 
3.2.3-6 
3.2.4-1 
3.2.5-2 
3.2.6-1 
3.2.6-2 
3.2.7-2 
3.2.74 
3.2.8-2 
3.3.1-2 
3.3.1-2 
3.3.2·1 



Table 

3.3.3-1 
4.1-1 
4.2-1 
4.3-1 
4.4-1 
5.1-1 
5.2-1 
5.3-1 
5.4-1 
5.5-1 
5.6-1 
5.7-1 
5.8-1 
5.9-1 
5.10-1 
5.11-1 
5.12-1 
5.13-1 
5.14-1 
5.15-1 
5.16-1 
5.17-1 
5.17-2 
5.17-3 

5.18-1 
5.19-1 
5.20-1 
5.21-1 
6.1-1 
6.2-1 
6.3-1 
6.4-1 
6.5-1 
6.6-1 
6.7-1 
6.8-1 
6.9-1 
6.10-1 
6.11-1 
6.12-1 
7.1-1 
7.1-2 

7.1-3 
7.2-1 
7.3-1 
7.4-1 
7.5-1 
7.6-1 
7.6-2 
7.7-1 
7.8-1 
7.9-1 
7.10-1 
7.11-1 

LIST OF TABLES-( Continued) 

Emission Factors for Gasoline- and Diesel-Powered Industrial Equipment 
Hydrocarbon Emission Factors for Dry-Cleaning Operations ...... . 
Gaseous Hydrocarbon Emission Factors for Surface-Coating Applications 
Hydrocarbon Emission Factors for Evaporation Losses from the Storage of Petroleum Products 
Emission Factors for Evaporation Losses from Gasoline Marketing ....... . 
Emission Factors for an Adipic Acid Plant without Control Equipment . . . .... . 
Emission Factors for Ammonia Manufacturing without Control Equipment ..... . 
Emission Factors for Carbon Black Manufacturing . . .... . 
Emission Factors for Charcoal Manufacturing . . . . . . . . . . . . . . . . . . .... . 
Emission Factors for Chlor-Alkali Plants ................... . 
Emission Factors for Explosives Manufacturing without Control Equipment 
Emission Factors for Hyurochloric Acid Manufacturing 
Emission Factors for Hydrofluoric Acid Manufacturing ............. . 
Nitrogen Oxide Emissions from Nitric Acid Plants ..... , .......... . 
Emission Factors for Paint and Varnish Manufacturing without Control Equipment . 
Emission Factors for Phosphoric Acid Production ....... . 
Emission Factors for Phthalic Anhydride Plants ........ . 
Emission Factors for Plastics Manufacturing without Controls 
Emission Factors for Printing Ink Manufacturing ..... 
Particulate Emission Factors for Spray-Drying Detergents 
Emission Factors for Soda-Ash Plants without Control 
Emission Factors for Sulfuric Acid Plants ........ . 
Acid Mist Emission Factors for Sulfuric Aciu Plants without Controls ............... . 
Collection Efficiency and Emissions Comparison of Typical Electrostatic Precipitator and Fiber 
Mist Eliminator . . . . . . . .............. . 
Emission Factors for Modified Claus Sulfur Plants ......................... . 
Emission Factors for Synthetic Fibers Manufacturing ........ , .............. . 
Emission Factors for Synthetic Rubber Plants: Butadiene-Acrylonitrile and Butadiene-Styrene 
Nitrogen Oxides Emission Factors for Terephthalic Acid Plants 
Particulate Emission Factors for Alfalfa Dehydration ................... . 
Emission Factors for Coffee Roasting Processes without Co .rols ................. . 
Emission Factors for Cotton Ginning Operations without Controls ................ . 
Particulate Emission Factors for Grain Handling and Processing 
Emission Factors for Fermentation Processes 
Emission Factors for Fish Meal Processing ............ . 
Emission Factors for Meat Smoking ............... . 
Emission Factors for Nitrate Fertilizer Manufacturing without Controls 
Emission Factors for Orchard Heaters .......... . 
Emission Factors for Production of Phosphate Fertilizers 
Emission Factors for Starch Manufacturing ....... . 
Emission Factors for Sugar Cane Processing . . . .... . 
Raw Material and Energy Requirements for Aluminum Production 
Representative Particle Size Distributions of Uncontrolled Effluents from Prebake and 
Horizontal-Stud Soderberg Cells ................................. . 
Emission Factors for Primary Aluminum Production Processes ................ . 
Emission Factors for Metallurgical Coke Manufacture without Controls .............. . 
Emission Factors for Primary Copper Smelters without Controls .................. . 
Emission Factors for Ferroalloy Production in Electric Smelting Furnaces ............ . 
Emission Factors for Iron and Steel Mills ............................... . 
Emission Factors for Primary Lead Smelting Processes without Controls .......... . 
Efficiencies of Representative Control Devices Used with Primary Lead Smelting Operations 
Emission Factors for Primary Zinc Smelting without Controls ............ . 
Particulate Emission Factors for Secondary Aluminum Operations ......... . 
Particulate Emission Factors for Brass and Bronze Melting Furnaces without Controls 
Emission Factors for Gray Iron Founuries ................... . 
Emission Factors for Secondary Lead Smelting Furnaces without Controls ..... . 

XV 

Pa~ 
3.3.l-1 

4.1!-2 

::~~:i 
4. -2 
5. -1 
5.J-2 
5J-2 
5.4-1 
5.$-2 
5.~-2 
5.7-1 
5.$-1 
5.~-3 

5.1~-2 
5.11-2 
5.1~-1 
5.1~-1 
5.14-2 
5 .l ~-1 
5.16-1 
5.17-5 
5.17-7 

5.1:7-8 
5 .li8-::! 
5 ,li9-l 
5.20-J 
5.~ 1-1 
6,1-l 
6~2-1 
6,3-1 
6,4-2 
6~5-2 
6,6-1 
61.7-1 
6>8-2 
6.9-4 

6.~0-1 
6.p-1 
6.12-l 

7.1-2 

'J.l-4 
'i!.l-5 
1.2-2 
7.3-2 
1.4-2 
7.5-4 
7.6-4 
7.6-5 
7.7-1 
1.8-1 
7.9-2 

7.il 0-l 
7.11-2 



LIST OF T ABLES-(Continued) 
Table 

7.11-2 Efficiencies of Particulate Control Equipment Associated with Secondary Lead Smelting 
Furnaces .................................................. . 

7.11-3 Representative Particle Size Distribution from Combined Blast and Reverberatory Furnace Gas 
Stream .......... · ......................................... . 

7.12·1 Emission Factors for Magnesium Smelting ............................... . 
7.13-1 Emission Factors for Steel Foundries ................................. . 
7.14-1 Particulate Emission Factors for Secondary Zinc Smelting ..................... . 
8.1-1 Particulate Emission Factors for Asphaltic Concrete Plants ..................... . 
8.2·1 Emission Factors for Asphalt Roofing Manufacturing without Controls .............. . 
8.3-1 Emission Factors for Brick Manufacturing without Controls .................... . 
8.4-1 Emission Factors for Calcium Carbide Plants ............................. . 
8.5-1 Particulate Emission Factors for Castable Refractories Manufacturing ................ . 
8.6·1 Emission Factors for Cement Manufacturing without Controls ................... . 
8.6·2 Size Distribution of Dust Emitted from Kiln Operations without Controls ............ . 
8.7·1 Particulate Emission Factors for Ceramic Clay Manufacturing ................... . 
8.8·1 Particulate Emission Factors for Sintering Operations .................... , ... . 
8.9·1 Particulate Emission Factors for Thermal Coal Dryers ........................ . 
8.10·1 Particulate Emission Factors for Concrete Batching ...................... , .. . 
8.11·1 Emission Factors for Fiber Glass Manufacturing without Controls ................. , 
8.12·1 Emission Factors for Frit Smelters without Controls ......................... . 
8.13-1 Emission Factors for Glass Melting ................................... . 
8.14·1 Particulate Emission Factors for Gypsum Processing ..................... ; ... . 
8.15-1 Particulate Emission Factors for Lime Manufacturing without Controls .............. . 
8.16·1 Emission Factors for Mineral Wool Processing without Controls .................. . 
8.17·1 Particulate Emission Factors for Perlite Expansion Furnaces without Controls .... , ..... . 
8.18-1 Particulate Emission Factors for Phosphate Rock Processing without Controls .......... , 
8.20·1 Particulate Emission Factors for Rock-Handling Processes ..................... . 
9.1-1 Emission Factors for Petroleum Refineries ........................ , ..... . 
10.1.2-1 Emission Factors for Sul(ate Pulping .................................. . 
10.2·1 Particulate Emission Factors for Pull'board Manufacturing ..................... , 
10.3-1 Emission Factors for Plywood Manufacturing ............................. . 
11.1·1 Summary of Estill)ated Fuel Consumed by Forest Fires ..... · .................. . 
11.1·2 Summary of Emissions and Emission Factors for Forest Wildfires ................. . 
A-1 Nationwide Emissions for 1971 ..................................... . 
A-2 Distribution by Particle Size of Average Collection Efficiencies for Various Particulate Control 

Equipment .............................................. , .. 
A-3 Thermal Equivalents for Various Fuels ................................. . 
A-4 Weights of Selected Substances ..................................... . 
A-5 General Conversion Factors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
B-1 Promulgated New Source Performance Standards-Group I Sources ................ . 
B-2 Promulgated New Source Performance Standards-Group II Sources ............... . 

xvi 

Page 

7.11-3 

7.11-3 
7.12-1 
7.13-2 
7.14-2 

8.1-4 
8.2·1 
8.3-3 
8.4-1 
8.5-1 
8.6-3 
8.6-4 
8.7-1 
8.8·2 
8.9-1 

8.10·1 
8.11-3 
8.12-2 
8.13-1 
8.14-1 
8.15-1 
8.16·2 
8.17-1 
8.18·1 
8.20-1 

9.1·3 
10.1-5 
10.2·1 
10.3-1 
11.1-2 
11.1-4 

A·2 

A·3 
A-4 
A-4 
A-5 
B-2 
B-4 



3~2.2 Locomotives by David S. Kircher 

3.2.2.1 General - Railroad locomotives generally follow one of two use patterns: railyard switching or road-hap! 
service. Locomotives can be classified on the basis of engine configuration and use pattern into five categorie~: 
2-stroke switch locomotive (supercharged), 4-stroke switch locomotive, 2-stroke road service locom.otiVe 
(supercharged), 2-stroke road service locomotive (turbocharged), and 4-stroke road service locomotive. 

The engine duty cycle of locomotives is much simpler than many other applications involving diesel inter~¢ 
combustion engines because locomotives usually have only eight throttle positions in addition to idle al).d 
dynamic brake. Emission testing is made easier and the results are probably quite accurate because of tljte 
simplicity of the locomotive duty cycle. · 

3.2.2.2 Emissions - Emissions from railroad locomotives are presented two ways in this section. Table 3.2.2~1 
contains average factors based on the nationwide locomotive population breakdown by category. Table 3.2.2r2 
gives emission factors by locomotive category on the basis of fuel consumption and on the basis of work outp)lt 
(horsepower hour). . · 

The calculation of emissions using fuel-based emission factors is straightforward. Emissions are simply the 
product of the fuel usage and the emission factor: In order to apply the work output emission factor, however, llfl 

4/73 

Table 3.2.2-1. AVERAGE LOCOMOTIVE 
EMISSION. FACTORS BASED 

ON NATIONWIDE STATISTicsa 

Average emissionsb 
Pollutant lb/103 gal kg/1 o3 liter 

Particulates0 25 3.0 
Sulfur oxidesd 57 6.8 

(SOx as S02l 
Carbon monoxide 130 16 
Hydrocarbons 94 11 
Nitrogen oxides 370 44 

(NOx as N02l 

Aldehydes 5,5 0.66 
(asHCHO) 

Organic acids0 7 0.84 

a Rsference 1. 
b Based on emission data contained in Table 3.2.2·2 

and the breakdown of locomotive use by engine 
category in the United States in Reference 1. 

c . Data based on highway diesel data from Reference 
2. No actual locomotive pa"iculate test data are 
available. 

d Based on a fuel sulfur content of 0.4 percent from 
Reference 3. 

Internal Combustion Engine Sources 



Table 3.2.2-2. EMISSION FACTORS BY LOCOMOTIVE ENGINE 
CATEGORY3 

EMISSION FACTOR RATING: B 

Engine category 

2-Stroke 2-Stroke 2-Stroke 
supercharged 4-Stroke supercharged turbocharged 

Pollutant switch switch road road 

Carbon monoxide 
lb/1 o3 gal 84 380 66 160 
kg/1 o3 liter 10 46 7.9 19 
g/hphr 3.9 13 1.8 4.0 
g/metric hphr 3.9 13 1.8 4.0 

Hydrocarbon 
lb/1o3 gal 190 146 148 28 
kg/1oJ liter 23 17 18 3.4 
g/hphr 8.9 5.0 4.0 0.70 
g/metric hphr 8.9 5.0 4.0 0.70 

Nitrogen oxides 
(NOx as N02l 
lb/1o3gal 250 490 350 330 
kg/1o3 liter 30 59 42 40 
g/hphr 11 17 9.4 8.2 
g/metric hphr 11 17 9.4 8.2 

a Use average factors (Table 3.2.2-1) for pollutants not listed in this table. 
• 

additional calculation is necessary. Horsepower hours can be obtained using the following equation: 

w=lph 

where: w"' Work output (horsepower hour) 

4-Stroke 
road 

180 
22 
4.1 
4.1 

99 
12 
2.2 
2.2 

470 
56 
10 
10 

1 =Load factor (average power produced during operation divided by available power) 

p = Available horsepower 

h =Hours of usage at load factor (l) 

After the work output has been detennined, emissions are simply the product of the work output and the 
emission factor. An approximate load factor for a line-haul locomotive (road service) is 0.4; a typical switch 
engine load factor is approximately 0.06.1 ·. · 

References for Section 3.2.2 • 

l. Hare, C.T. and K.J. Springer. Exhaust Emissions from Uncontrolled Vehicles and Related Equipment Using 
Internal Combustion Engines. Part 1. Locomotive Diesel Engines and Marine Counterparts. Final Report. 
Southwest Research Institute. San Antonio, Texas Prepared for the Environmental Protection Agency·, 
Research Triangle Park, N.C., under Contract Number EHA 70-108. October 1972. 

2. Young, T.C. Unpublished Data from the Engine Manufacturers Association. Chicago, Ill. May 1970. 

:3. Hanley, G.P. Exhaust Emission Information on Electro-Motive Railroad Locomotives and Diesel Engines. 
General Motors Corp. Warren, Mich. October 1971. 
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3.2.3 Inboard-Powered Vessels Revised by DavidS. Kircher 

3.2.3.1 General - Vessels classified on the basis of use will generally fall into one of three categories: commerci~l, 
pleasure, or military. Although usage and population data on vessels are, as a rule, relatively scarce, information qn 
commercial and military vessels is more readily available than data on pleasure craft. Information on milita~y 
vessels is available in several study reports, 1-5 but data on pleasure craft are limited to sales-related facts a~d 
figures.6-l 0 ' 

Commercial vessel population and usage data have been further subdivided by a number of industrial and 
governmental researchers into waterway classificationsll-16 (for example, Great Lakes vessels, river vessels, and 
coastal vessels). The vessels operating in each of these waterway classes have similar characteristics such as sizte, 
weight, speed, commodities transported, engine design (external or internal combustion), fuel used, and distan¢e 
traveled. The wide variation between classes, however, necessitates the separate assessment of each of the waterw~y 
classes with respect to air pollution. 

Information on military vessels is available from both the U.S. Navy and the U.S. Coast Guard as a result cpf 
studies completed recently. The U.S. Navy has released several reports that summarize its air pollution assessmelllt 
work. 3-5 Emission data have been collected in addition to vessel population and usage information. Extensive 
study of the air pollutant emissions from U.S. Coast Guard watercraft has been completed by the U.S. Department 
of Transportation. The results of this study are summarized in two reports. 1•2 The first report takes an in-depth 
look at population/usage of Coast Guard vessels. The second report, dealing with emission test results, forms th.e 
basis for the emission factors presented in this section for Coast Guard vessels as well as for non-military diesd 
vessels. 

Although a large portion of the pleasure craft in the U.S. are powered by gasoline outboard motors (see sectimn 
3.2.4 of this document), there are numerous larger pleasure craft that use inboard power either with or witho!Jt 
"out-drive" (an outboard-like lower unit). Vessels falling into the inboard pleasure craft category utilize either Otto 
cycle (gasoline) or diesel cycle internal combustion engines. Engine horsepower varies appreciably from the smull 
"auxiliary" en.gine used in sailboats to the larger diesels used in yachts. 

3.2.3.2 Emissions 

Commercial vessels. Commercial vessels may emit air pollutants under two major modes of operation: 
underway and at dockside (auxiliary power). 

Emissions underway are influenced by a great variety of factors including power source (steam or diesel), engine 
size (in kilowatts or horsepower), fuel used (coal, residual oil, or diesel oil), and operating speed and loap. 
Commercial vessels operating within or near the geographic boundaries of the United States fall into one of the 
three categories of use discussed above (Great Lakes, rivers, coastline). Tables 3.2.3-1 and 3.2.3-2 contain emissi~n 
information on commercial vessels falling into these three categories. Table 3.2.3-3 presents emission factors thr 
diesel marine engines at various operating modes on the basis of horsepower. These data are applicable to any ves$el 
having a similar size engine, not just to commercial vessels. 

,~p I 

Unless a ship receives auxiliary steam from dockside facilities, goes immediately into drydock, or is out of 
operation after arrival in port, she continues her emissions at dockside. Power must be made available for the shi~'s 
lighting, heating, pumps, refrigeration, ventilation, etc. A few steam ships use auxiliary engines (diesel) to supply 
power, but they generally operate one or more main boilers under reduced draft and lowered fuel rates-a very 
inefficient process. Motorships (ships powered by internal combustion engines) normally use diesel-powered 
generators to furnish auxiliary power.l 7 Emissions from these diesel-powered generators may also be a source of 
underway emissions if they are used away from port. Emissions from auxiliary power systems, in terms of the 
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Table 3.2.3·1. AVERAGE EMISSION FACTORS FOR 
COMMiRCIAL MOTORSHIPS BY WATERWAY 

CLASSIFICATION 
EMISSION FACTOR RATING: C 

ClassC 

Emissionsa River Great Lakes Coastal 

Sulfur oxidesb 
(SOx asS02) 
kg/103 liter 3.2 3.2 3.2 
lb/103 gal 27 27 27 

carbon monoxide 
kg/103 liter 12 13 13 
lb/103 gal 100 110 110 

Hydrocarbons 
kg/1 03 liter 6.0 7.0 6.0 
lb/103 gal 50 59 50 

Nitrogen oxides 
(NOx as N02) 
kg/1 03 liter 33 31 32 
lb/103 gal 280 260 270 

aexpressed as function of fuel consumed (based on emission data from 
Reference 2 and population/usage data from References 11 through 16. 

bCalculated, not measured. Based on 0,20 percent sulfur content fuel 
and density of 0.854 kg/liter (7 .12 lb/gal) from Reference 17. 

every approximate particulate emission factors from Reference 2 are 
470 g/hr ( 1.04 lb/hrl. The reference does not contain suffieient 
information to calculate fuel-based factors. 

quantity of fuel consumed, are presented in Table 3.2.34. In some instances, fuel quantities used may not be 
available, so calculation of emissions based on kilowatt hours (kWh) produced may be necessary. For operating 
loads in excess of zero percent, the mass emissions (et) in kilograms per hour (pounds per hour) are given by: 

el == klef (1) 

where: k :: a constant that relates fuel consumption to kilowatt hours,2 

that is, 3.63 x w-4 1000 liters fuel/kWh 

or 

9.59 X }Q-S 1000 gal fuel/kWh 

1== the load, kW 

ef :: the fuel-specific emission factor from Table 3.2.34, kg/103 liter {lb/103 gal) 

3.2.3-2 EMISSION FACTORS 1/75 



Pollutant 

Particu latesc 

Sulfur oxides 
(SOx as S02)e 

Carbon monoxidec 

Hyd rocarbonsc 

Nitrogen oxides 
(NOx as N02) 

Table 3.2.3-2. EMISSION FACTORS FOR COMMERCIAL STEAMSHIPS-ALL GEOGRAPHIC AREAS 
EMISSION FACTOR RATING: D 

Fuel and operating modea 

Residual oilb Distillate oilb 

Hoteling Cruise Full Hoteling Cruise 

kg/103 lb/103 kg/103 lb/103 kg/103 lb/103 kg/103 lb/103 kg/103 lb/1oJ 
liter gal liter gal titer gal liter gal liter gal 

1.20d 1o.od 
-

2.40 20.0 6.78 56.5 1.8 15 1.78 15 

19.1S 159S 19.1S 159S 19.1S 159S 17.0S 1425 17.05 1425 

Negd Negd 0.414 3.45 0.872 7.27 0.5 4 0.5 4 

o.3sd 3.~ 0.082 0.682 0.206 1.72 0.4 3 0.4 3 

4.37 36.4 6.70 55.8 7.63 63.6 2.66 22.2 2.83 23.6 

Full 

k,g/103 

liter 

1.78 

17.05 

0.5 

0.4 

5.34 

aThe operating modes are based on the percentage of maximum available power: "hoteling" is 10 to 11 percent of available power, "full" is 100 percent of available power, and 
~·cruise" is an i nte rmed iate power ( 35 to 7 5 percent, depending on the test organ i zati on and vesse I tested ) . 

Test organizations used "Navy Special" fuel oil, which is not a true residual oil. No vessel test data were available for residual oil combustion. "Residual" oil results are from 
References 2, 3, and 5. "Distillate" oil results are from References 3 and 5 only. Exceptions are noted. "Navy Distillate" was used as distillate test fuel. 

lb/1oJ 
gal 

15 

142S 

4 

3 

44.5 

zaniculate, carbon monoxide, and hydrocarbon emission factors for distillate oil combustion are based on stationary boilers (see Section 1.3 of this document). 
Reference 18 indicates that carbon monoxide emitted during hoteling is small enough to be considered negligible. This reference also places hydrocarbons at 0.38 kg/1 0 3 liter (3.2 
lb/1 0 3 gal) and particulate at 1.20 kg/1 0 3 I iter ( 10.0 lb/1 03 gal). These data are included for completeness only and are not necessarily comparable with other tabulated data. 

eE mission factors listed are theoretical in that they are based on all the sulfur in the fuel converting to sulfur dioxide. Actual test data from References 3 and 5 confirm the validity of 
these theoretical factors. "S" is f ue I sui fur content in percent. 



Horsepower 

200 

300 

500 

600 

700 

900 

1550 

1580 

2500 

3600 

Table 3.2.3-3. DIESEL VESSEL EMISSION FACTORS BY OPERATING MODEa 
EMISSION FACTOR RATING: C 

· Emissionsb 
Nitrogen oxides 

Carbon monoxide Hydrocarbons (NOx as N02) 

lb/103 kg/103 lb/103 kg/103 lb/103 kg/103 

Mode gal liter gal liter gal liter 

Idle 210.3 25.2 391.2 46.9 6.4 0.8 
Slow 145.4 17.4 103.2 12.4 207.8 25.0 
Cruise 126.3 15.1 170.2 20.4 422.9 50.7 
Full 142.1 17.0 60.0 7.2 255.0 30.6 
Slow 59.0 7.1 56.7 6.8 337.5 40.4 
Cruise 47.3 5.7 51.1 6.1 389.3 46.7 
Full 58.5 7.0 21.0 2.5 275.1 33.0 
Idle 282.5 33.8 118.1 14.1 99.4 11.9 
Cruise 99.7 11.9 44.5 5.3 338.6 40.6 
Full 84.2 10.1 22.8 2.7 269.2 32.3 
Idle 171.7 20.6 68.0 8.2 307.1 36.8 
Slow 50.8 6.1 16.6 2.0 251.5 30.1 
Cruise 77.6 9.3 24.1 2.9 349.2 41.8 
Idle 293.2 35.1 95.8 11.5 246.0 29.5 
Cruise 36.0 4.3 8.8 1.1 452.8 54.2 
Idle 223.7 26.8 249.1 29.8 107.5 12.9 
2/3 62.2 7.5 16.8 2.0 167.2 20.0 
Cruise 80.9 9.7 17.1 2.1 360.0 43.1 
Idle 12.2 1.5 - - 39.9 4.8 
Cruise 3.3 0.4 0.64 0.1 36.2 4.3 
Full 7.0 0.8 1.64 0.2 37.4 4.5 
Slow 122.4 14.7 - - 371.3 44.5 
Cruise 44.6 5.3 - - 623.1 74.6 
Full 237,7 28.5 16.8 2.0 472.0 5.7 
Slow 59.8 7.2 22.6 2.7 419.6 50.3 
2/3 126.5 15.2 14.7 1.8 326.2 39.1 
Cruise 78.3 9.4 16.8 2.0 391.7 46.9 
Full 95.9 11.5 21.3 2.6 399.6 47.9 
Slow 148.5 17.8 60.0 7.2 367.0 44.0 
2/3 28.1 3.4 25.4 3.0 358.6 43.0 
Cruise 41.4 5.0 32.8 4.0 339.6 40.7 
Full 62.4 7.5 29.5 3.5 307.0 36.8 

~Reference 2. 
Particulate and sulfur oxides data are not available. 
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Table 3.2.3-4. AVERAGE EMISSION FACTORS FOR DIESEL-POWERED ELECTRICAL 
GENERATORS IN VESSELSa 

EMISSION FACTOR RATING: C 

Emissions 

Sulfur oxides Carbon Hydro- Nitrogen oxides! 
(SOx as S02)d monoxide carbons (NOx as N02) 1 Rated Load,c 

output,b %rated lb/103 kg/103 lb/1ol kg/103 lb/103 kg/103 lb/103 kg/1q" 
kW output gal liter gal liter gal liter gal literi 

20 0 27 3.2 150 18.0 263 31.5 434 52.d 
25 27 3.2 79.7 9.55 204 24.4 444 53.~ 
50 27 3.2 53.4 6.40 144 17.3 477 57.2 
75 27 3.2 28.5 3.42 84.7 10.2 495 59.3 

40 0 27 3.2 153 18.3 584 70.0 214 25.6 
25 27 3.2 89.0 10.7 370 44,3 219 26.~ 
50 27 3.2 67.6 8.10 285 34.2 226 27.1 
75 27 3.2 64.1 7.68 231 27.7 233 27.~ 

200 0 27 3.2 134 16.1 135 16.2 142 17.0 
25 27 3.2 97.9 11.7 33.5 4.01 141 16.~ 
50 27 3.2 62.3 7.47 17.8 2.13 140 16.$ 
75 27 3.2 26.7 3.20 17.5 2.10 137 16.4 

500 0 27 3.2 58.4 7.00 209 25.0 153 18.3 
25 27 3.2 53.4 6.40 109 13.0 222 26.$ 
50 27 3.2 48.1 5.76 81.9 9.8 293 35.1 
75 27 3.2 43.7 5.24 59.1 7.08 364 43. 

aReference 2. 

· bMaximum rated output of the diesel-powered generator. 

cGenerator electrical output (for example, a 20 kW generator at 50 percent load equals 10 kW outputl. 

dCalculated, not measured, based on 0.20 percent fuel sulfur content and density of 0.854 kg/liter (7.12 lb/gal) from Reference p. 

At zero load conditions, mass emission rates (et) may be approximated in terms of kg/hr (lb/hr) using tlhe 
following relationship: · 

where: k = a constant that relates rated output and fuel consumption, 

that is, 6.93 x to·5 1000 liters fuel/kW 

or 

1.83 X 10·5 1000 gal fuel/kW 

lrated "' the rated output, kW 

ef "' the fuel-specific emission factor from Table 3.2.3-4, kg/103 liter (lb/103 gal) 

Pleasure craft. Many of the engine designs used in inboard pleasure craft are also used either in military veS$els 
(diesel) or in highway vehicles (gasoline). Out of a total of 700,000 inboard pleasure craft :egistered in the Uni~ed 
States in 1972, nearly 300,000 were inboard/outdrive. According to sales data, 60 to 70 percent of tqese 
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inboard/outdrive craft used gasoline-powered automotive engines rated at more than 130 horsepower. 6 The 
remaining 400,000 pleasure craft used conventional inboard drives that were powered by a variety of powerplants, 
both gasoline and diesel. Because emission data are not available for pleasure craft, Coast Guard and automotive 
data2 •19 are used to characterize emission factors for this class of vessels in Table 3.2.3-5. 

Military vessels. Military vessels are powered by a wide variety of both diesel and steam power plants. Many of the 
emission data used in this section are the result of emission testing programs conducted by the U.S. Navy and the 
U.S. Coast Guard. 1"3 ,s-A separate table containing data on military vessels is not provided here, but the included 
tables should be sufficient to calculate approximate military vessel emissions. 

'TABLE 3.2.3.-5. AVERAGE EMISSION FACTORS FOR INBOARD PLEASURE CRAFT8 

• 
EMISSION FACTOR RATING: D 

Based on fuel consumption 

Diesel engineb Gasoline engineC Based on operating time 

kg/103 lb/103 kg/103 lb/103 Diesel engineb Gasoline engineC 

Pollutant liter gal liter gal kg/hr lb/hr kg/hr lb/hr 

Sulfur oxidesd 3.2 27 0.77 6.4 - - 0.008 0.019 
(SOx as S02) 

Carbon monoxide 17 140 149 1240 - - 1.69 3.73 

Hydrocarbons 22 180 10.3 86 - - 0.117 0.258 

Nitrogen oxides 41 340 15.7 131 - - 0.179 0.394 
(NOx as N02l 

I 

a Average emission factors are based on the duty cycle developed for large outboards (> 48 kilowatts or > 65 horsepower) from Refer· 
ence 7. The above factors take into account the impact of water scrubbing of underwater gasoline engine exhaust, also from Reference 
7. All values given are for single engine craft and must be modified for multiple engine vessels. 

bsased on tests of diesel engines in Coast Guard vessels, Reference 2. 
0 Based on tests of automotive engines, Reference 19. Fuel consumption of 11.4 liter/hr (3 gal/hr) assumed. The resulting factors are 
<Jnly rough estirhates. 

dsased on fuel sulfur content of 0.20 percent for diesel fuel and 0.043 percent for gasoline from References 7 and 17. Calculated using 
fuel density of 0.740 kg/liter (6.17 lb/gal) for gasoline and 0.854 kg/liter (7.12 lb/gal) for diesel fuel. 

References for Section 3.2.3 

1. Walter, R. A., A J. Broderick, J. C. Sturm, and E. C. Klaubert. USCG Pollution Abatement Program: A 
Preliminary Study of Vessel and Boat Exhaust Emissions. U.S. Department of Transportation, Transportation 
Systems Center. Cambridge, Mass. Prepared for the United States Coast Guard, Washington, D.C. Report No. 
DOT-TSC-USCG-72-3. November 1971. 119 p. 
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2. Souza, A F. A Study of Emissions from Coast Guard Cutters. Final Report. Scott Research Laboratories, In~. 
Plumsteadville, Pa. Prepared for the Department of Transportation, Transportation Systems Centet, 
Cambridge, Mass., under Contract No. DOT-TSC-429. February 1973. 

3. Wallace, B. L. Evaluation of Developed Methodology for Shipboard Steam Generator Systems. Department of 
the Navy. Naval Ship Research and Development Center. Materials Department. Annapolis, Md. Report Nlj). 
28-463. March 1973. 18 p. · 

4. Waldron, A L. Sampling of Emission Products from Ships' Boiler Stacks. Departrrent of the Navy. Naval Ship 
Research and Development Center. Annapolis, Md. Report No. 28-169. April1972. 7 p. i 

5. Foernsler, R. 0. Naval Ship Systems Air Contamination Control and Environmental Data Base PrograJt1s; 
Progress Report. Department of the Navy. Naval Ship Research and Development Center. Annapolis, M~. 
Report No. 28-443. February 1973.9 p. · 

6. The Boating Business 1972. The Boating Industry Magazine. Chicago, Ill. 1973. 

7. Hare, C. T. and K. J. Springer. Exhaust Emissions from Uncontrolled Vehicles and Related Equipment Usi.Jilg 
Internal Combustion Engines. Final Report Part 2. Outboard Motors. Southwest Research Institute. S~ 
Antonio, Tex. Prepared for the Environmental Protection Agency, Research Triangle Park, N.C., under 
Contract No. EHS 70-108. January 1973. 57 p. 

8. Hurst, J. W. 1974 Chrysler Gasoline Marine Engines. Chrysler Corporation. Detroit, Mich. 

9. Mercruiser Sterndrives/ Inboards 73. Mercury Marine, Division of the Brunswick Corporation. Fond du l.4c, 
Wise. 1972. 

10. Boating 1972. Marex. Chicago, Illinois, and the National Association of Engine and Boat Manufacturefs. 
Greenwich, Conn. 1972. 8 p. 

11. Transportation Lines on the Great Lakes System 1970. Transportation Series 3, Corps of Engineers, Unit~d 
States Army, Waterborne Commerce Statistics Center. New Orleans, La. 1970.26 p. 

12. Transportation Lines on the Mississippi and the Gulf Intracoastal Waterway 1970. Transportation Series 4. 
Corps of Engineers, United States Army, Waterborne Commerce Statistics Center. New Orleans, La. 1970. 2$2 
p. 

13. Transportation Lines on the Atlantic, Gulf and Pacific Coasts 1970. Transportation Series 5. Corps 10f 
Engineers. United States Army. Waterborne Commerce Statistics Center. New Orleans, La. 1970. 201 p. 

14. Schueneman, J. J. Some Aspects of Marine Air Pollution Problems on the Great Lakes. J. Air Pol. Conttol 
Assoc. 14:23-29, September 1964. 

15. 1971 Inland Waterborne Commerce Statistics. The American Waterways Operations, Inc. Washington, D~C. 
October 1972. 38 p. 

16. Horsepower on the Inland Waterways. List No. 23. The Waterways Journal. St. Louis, Mo. 1972.2 p. 

17. Hare, C. T. and K. J. Springer. Exhaust Emissions from Uncontrolled Vehicles and Related Equipment Usilng 
Internal Combustion Engines. Part 1. Locomotive Diesel Engines and Marine Counterparts. Southw~st 
Research Institute. San Antonio, Tex. Prepared for the Environmental Protection Agency, Research Trianpe 
Park, N.C., under Contract No. EHS 70-108. October 1972. 39 p. 

18. Pearson, J. R. Ships as Sources of Emissions. Puget Sound Air Pollution Control Agency. Seattle, Wa$h. 
(Presented at the Annual Meeting of the Pacific Northwest International Section of the Air Pollution Conttol 
Association. Portland, Ore. November 1969.) 

19. Study of Emissions from Light-Duty Vehicles in Six Cities. Automotive Environmental Systems, Inc. ~an 
Bernardino, Calif. Prepared for the Environmental Protection Agency, Research Triangle Park, N.C., un4er 
Contract No. 68-04-0042. June 1971. 
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3.2.5 Small, General Utility Engines Revised by Charles C. Masser 

3.2.5.1 General~ This category of engines comprises small 2·stroke and 4·stroke, air·cooled, gasoline.power~d 
motors. Examples of the uses of these engines are: lawnmowers, small electric generators, compressors, pumRS, 
minibikes, snowthrowers, and garden tractors. This category does not include motorcycles, outboard motors, chaJn 
saws, and snowmobiles, which are either included in other parts of this chapter or are not included because of t~e 
lack of emission data. 

Approximately 89 percent of the more than 44 million engines of this category in service in the United States 
are used in lawn and garden applications.l 

3.2.5.2 Emissions~Em;ssions from these engines are reported in Table 3.2.S.l. For the purpose of emissil:m 
estimation, engines in this category have been divided into lawn and garden (2·stroke ), lawn and garden ( 4·strok~ ), 
and miscellaneous (4·stroke). Emission factors are presented in terms of horsepower hours, annual usage, and f!ilel 
consumption. 

References for Section 3.2.5 

1. Donohue, J. A., G. C. Hardwick, H. K. Newhall, K. S. Sanvordenker, and N.C. Woelffer. Small Engine Exhapst 
Emissions and Air Quality in the United States. (Presented at the Automotive Engineering Congress, Society, of 
Automotive Engineers, Detroit. January 1972.) 

2. Hare, C. T. and K. J. Springer. Study of Exhaust Emissions from Uncontrolled Vehicles and Related 
Equipment Using Internal Combustion Engines. Part IV, Small Air·Cooled Spark Ignition Utility Engiqes. 
Final Report. Southwest Research Institute. San Antonio, Tex. Prepared for the Environmental Protection 
Agency, Research Triangle Park, N.C., under Contract No. EHS 70·108. May 1973. 
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Table 3.2.5-1. EMISSION FACTORS FOR SMALL, GENERAL UTILITY ENGINESa,b 
EMISSION FACTOR RATING: B 

Sulfur Nitrogen 
oxidesC Carbon Hvdrocarbons oxides 

Engine (SOx as S02l Particulate monoxide Exhaust Evaporatived (NOx as N02) 

2-Stroke, lawn 
and garden 

g/hphr 0.54 7.1 486 214 - 1.58 
g/metric 0.54 7.1 486 214 - 1.58 

hphr 
g/gal of 1.80 23.6 1,618 713 - 5.26 

fuel 
g/unit- 38 470 33,400 14,700 113 108 

year 

4-Stroke, lawn 
and garden 

g/hphr 0.37 0.44 279 23.2 - 3.17 
g/metric 0.37 0.44 279 23.2 - 3.17 

hphr 
g/gal of 2.37 2.82 1,790 149 - 20.3 

fuel 
g/unit- 26 31 19.100 1;590 113 217 

year 

4-Stroke 
miscellaneous 

g/hphr 0.39 0.44 250 15.2 - 4.97 
g/metric 0.39 0.44 250 15.2 - 4.97 

hphr 
g/gal of 2.45 2.77 1,571 95.5 - 31.2 

fuel 
g/unit· 30 34 19,300 1,170 290 384 

year j 

8 Reference 2. 

Aide· 
hydes 

(HCHO) 

2,04 
2.04 

6.79 

140 

0.49 
0.49 

3.14 

34 

0.47 
0.47 

2.95 

36 

bValues for g/unit-year were calculated assuming an annual usage of 50 hours and a 40 percent load factor. Factors for g/hphr can 
be used in instances where annual usages, load factors, and rated horsepower are known. Horsepower hours are the product of the 
usage in hours, the load factor, and the rated horsepower. 

cValues calculated, not measured, based on the use of 0.043 percent sulfur content fuel. 

dValues calculated from annual fuel consumption. Evaporative losses from storage· and filling operations are not included (see 
Chapter 4). · 

3.2.5-2 EMISSION FACTORS 1/75 



3.2.6 Agricultural Equipment by DavidS. Kirchelt 

3.2.6.1 General - Farm equipment can be separated into two major categories: wheeled tractors and other far~ 
machinery. In 1972, the wheeled tractor population on farms consisted of 4.5 million units with an average powe 
of approximately 34 kilowatts (45 horsepower). Approximately 30 percent of the total population of thes 
tractors is powered by diesel engines. The average diesel tractor is more powerful than the average gasoline tractor1, 
that is, 52 kW (70 hp) versus 27 kW (36 hp)! A considerable amount of population and usage data is availabl~ 
for farm tractors. For example, the Census of Agriculture reports the number of tractors in use for each county iJ!l 
the U.S.2 Few data are available on the usage and numbers of non-tractor farm equipment, however. Self-propelle~ 
combines, forage harvesters, irrigation pumps, and auxiliary engines on pull-type combines and balers are example~ 
of non-tractor agricultural uses of internal combustion engines. Table 3.2.6-1 presents data on this equipment fdr 
the U.S. 

3.2.6.2 Emissions - Emission factors for wheeled tractors and other farm machinery are presented in Tabl,t 
3.2.6-2. Estimating emissions from the time-based emission factors-grams per hour (g/hr) and pounds per ho4f 
(lb/hr)-requires an average usage value in hours. An approximate figure of 550 hours per year may be used or, or 
the basis of power, the relationship, usage in hours= 450 + 5.24 (kW- 37.2) or usage in hours= 450 + 3.89 (hpi­
SO) may be employed.! 

The best emissions estimates result from the use of "brake specific" emission factors (g/kWh or g/hphr~. 
Emissions are the product of the brake specific emission factor, the usage in hours, the power available, and tije 
load factor (power used divided by power available). Emissions are also reported in terms of fuel consumed. 

Machine 

Combine, self-
propelled 

Gombine, pull 
type 

Corn pickers 
and picker-
shellers 

Pick-up balers 

Forage 
harvesters 

Miscellaneous 

aReference 1. 

bUn powered. 
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Table 3.2.6-1. SERVICE CHARACTERISTICS OF FARM EQUIPMENT 
(OTHER THAN TRACTORS)a 

Units in Typical Typical power Percent 
service, x 103 size kW hp gasoline 

434 4.3m 82 110 50 
(14ft) 

289 2.4 m 19 25 100 
(8ft) 

687 2-row _b - -

655 5400 kg/hr 30 40 100 
(6 ton/hr) 

295 3.7 m 104 140 0 
(12ft) or 
~row 

1205 - 22 30 50 

Internal Combustion Engine Sources 

Percert 
die&$1 

sb 
IO 

-

0 

100 

$0 
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Table 3.2.6-2. EMISSION FACTORS FOR WHEELED FARM TRACTORS AND 
NON-TRACTOAt AGRICULTURAL EQUIPMENT& 

EMISSION FACTOR RATING: C 

Diesel farm 
Diesel farm Gasoline farm equipment 

Pollutant tractor tractor (non·tractor) 

Carbon monoxide 
g/hr 161 3,380 95.2 
lb/hr 0.355 7.46 0.210 
g/kWh 4.48 192 5.47 
g/hphr 3.34 143 4.08 
kg/10S liter 14.3 391 16.7 
lb/103 gal 119 3,260 139 

Exhaust 
hydrocarbons 

g/hr 77.8 128 38.6 
lb/hr 0.172 0.282 0.085 
g/kWh 2.28 7.36 2.25 
g/hphr 1.70 5.49 1.68 
kg/103 liter 7.28 15.0 6.85 
lb/103 gal 60.7 125 57.1 

Crankcase 
hyd rocarbonsb 

g/hr - 26.0 -
lb/hr - 0.057 -
g/kWh - 1.47 -
g/hphr - 1.10 -
kg/103 liter - 3.01 -
lb/10S gal - 25.1 -

Evaporative 
hyd rocarbonsb 

g/unit-year - 15,600 -
lb/unit-year - 34.4 -

Nitrogen oxides 
(NOx as N02) 
g/hr 452 157 210 
lb/hr 0.996 0.346 0.463 
g/kWh 12.6 8.88 12.11 
g/hphr 9.39 6.62 9.03 
kg/103 liter 40.2 18.1 36.8 
lb/103 gal 335 151 307 

Aldehydes 
(RCHO as HCHO) 

g/hr 16.3 7.07 7.23 
lb/hr 0.036 0.016 0.016 
g/kWh 0.456 0.402 0.402 
g/hphr 0.340 0.300 0.30 
kg/103 liter 1.45 0.821 1.22 
lb/103 gal 12.1 6.84 10.2 

Sulfur oxidesc 
(SOx asS02) 

g/hr 42.2 5.56 21.7 
lb/hr 0.093 0.012 0.048 

3.2.6-2 EMISSION FACTORS 

Gasoline farm 
equipment 

(non-tractor) 

4,360 
9.62 

292 
218 
492 

4,100 

143 
0.315 
9.63 
7.18 

16.2 
135 

28.6 
0.063 
1.93 
1.44 
3.25 

27.1 

1,600 
3.53 

105 
0.231 
7.03 
5.24 

11.8 
98.5 

4.76 
0.010 
0.295 
0.220 
0.497 
4.14 

6.34 
0.014 
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Table 3.2.6-2. (continued). EMISSION FACTORS FOR WHEELED FARM TRACTORS AND 
NON· TRACTOR AGRICULTURAL EOUIPMENTa 

EMISSION FACTOR RATING: C 

Diesel farm Gasoline farm 
Diesel farm Gasoline farm equipment equipment 

Pollutant tractor tractor (non-tractor) (non· tractor) 

g/kWh 1.17 0.312 1.23 0.377 
g/hphr 0.874 0.233 0.916 0.281 
kg/103 liter 3.74 0.637 3.73 0.634 
lb/10S gal 31.2 5.31 31.1 5.28 

Particulate 
g/hr 61.8 8.33 34.9 7.94 
lb/hr 0.136 0.018 0.077 0.017 
g/kWh 1.72 0.471 2.02 0.489 
g/hphr 1.28 0.361 1.51 0.365 
kg/103 liter 5.48 0.960 6.16 0.823 
lb/103 gal 45.7 8.00 51.3 6.86 

aReference 1 . 

bcrankcase and evaporative emissions from diesel engines are considered negligible. 

cNot measured. Calculated from fuel sulfur content of 0.043 percent and 0.22 percent for gasoline·powered and diesel· 
powered equipment, respectively. 

References for Section 3.2.6 

I 

1. Hare, C. T. and K. J. Springer. Exhaust Emissions from Uncontrolled Vehicles and Related Equipment U'ing 
Internal Combustion Engines. Final Report. Part 5: Heavy-Duty Farm, Construction and Industrial Engittes. 
Southwest Research Institute, San Antonio, Tex. Prepared for Environmental Protection Agency, Rese$rch 
Triangle Park, N.C., under Contract No. EHS 70-108. August 1973. 97 p. 

2. County Farm Reports. U.S. Census of Agriculture. U.S. Department of Agriculture. Washington, D.C. 
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3.2. 7 Heavy·Duty Construction Equipment by David S. Kirch't?r 

3.2.7 .1 General - Because few sales, population, or usage data are available for construction e1uipment, a num~er 
of assumptions were necessary in formulating the emission factors presented in this section. The useful life !Of 
construction equipment is fairly short because of the frequent and severe usage it must endure. The annual usage1of 
the various categories of equipment considered here ranges from 740 hours (wheeled tractors and rollers) to 2®0 
hours (scrapers and off-highway trucks). This high level of use results in average vehicle lifetimes of only 6 to i16 
years. The equipment categories in this section include: track:laying tractors, tracklaying shovel loaders, mo~or 
graders, scrapers, off-highway trucks, wheeled loaders, wheeled tractors, rollers, wheeled dozers, and miscellane~us 
machines. The latter category contains a vast array of less numerous mobile and semi-mobile machines usedl in 
construction, such as, belt loaders, cranes, pumps, mixers, and generators. With the exception of rollers, the 
majority of the equipment within each category is diesel-powered. · 

3.2.7 .2 Emissions - Emission factors for heavy-duty construction equipment are reported in Table 3.2.7·1 for 
diesel engines and in Table 3.2.7-2 for gasoline engines. The factors are reported in three different forms-on the 
basis of running time, fuel consumed, and power consumed. In order to estimate emissions from time-ba~ed 
emission factors, annual equipment usage in hours must be estimated. The following estimates of use for ~he 
equipment listed in the tables should permit reasonable emission calculations. ' 

Category 

Tracklaying tractors 
Tracklaying shovel loaders 
Motor graders 
Scrapers 
Off-highway trucks 
Wheeled loaders 
Wheeled tractors 
Rollers 
Wheeled dozers 
Miscellaneous 

Annual operation, hours/year 

1050 
1100 
830 

2000 
2000 
1140 
740 
740 

2000 
1000 

The best method for calculating emissions, however, is on the basis of "brake specific" emission factors (g/kfNh 
or g/hphr). Emissions are calculated by taking the product of the brake specific emission factor, the usage in hqurs, 
the power available (that is, rated power), and the load factor (the power actually used divided by the pqwer 
available). 

References for Section 3.2. 7 

1. Hare, C. T. and K. J. Springer. Exhaust Emissions from Uncontrolled Vehicles and Related Equipment Using 
Internal Combustion Engines - Final Report. Part 5: Heavy-Duty Farm, Construction, and Industrial Engines. 
Southwest Research Institute, San Antonio, Tex. Prepared for Environmental Protection Agency, Rese~rch 
Triangle Park, N.C., under Contract No. EHS 70-108. October 1973. 105 p. · 

2. Hare, C. T. Letter to C. C. Masser of Environmental Protection Agency, Research Triangle Park, l!II.C., 
concerning fuel-based emission rates for farm, construction, and industrial engines. San Antonio, Tex. Jan~ary 
14, 1974.4 p. . 
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Table 3.2.7-1. EMISSION FACTORS FOR HEAVY-DUTY, DIESEL-POWERED CONSTRUCTION 
. EQUIPMENTa 

EMISSION FACTOR RATING: C 

Track laying Wheeled Wheeled Motor 
Pollutant tractor tractor dozer Scraper grader 

Carbon monoxide 
g/hr 175. 973. 335. 660. 97.7 
lb/hr 0.386 2.15 0.739 1.46 0.215 
g/kWh 3.21 5.90 2.45 3.81 2.94 
g/hphr 2.39 4.40 1.83 2.84 2.19 
kg/1 03 liter 10.5 19.3 7.90 11.8 9.35 
lb/103 gal 87.5 161. 65.9 98.3 78.0 

Exhaust hydrocarbons 
g/hr 50.1 67.2 106. 284. 24.7 
lb/hr 0.110 0.148 0.234 0.626 0.054 
g/kWh 0.919 1.86 0.772 1.64 0.656 
g/hphr 0.685 1.39 0.576 1.22 0.489 
kg/103 liter 3.01 6.10 2.48 5.06 2.09 
lb/103 gal 25.1 50.9 20.7 42.2 17.4 

Nitrogen oxides 
(NOx as N02) 

g/hr 665. 451. 2290. 2820. 478. 
lb/hr 1.47 0.994 5.05 6.22 1.05 
g/kWh 12.2 12.5 16.8 16.2 14.1 
g/hphr 9.08 9.35 12.5 12.1 10.5 
kg/1 03 liter 39.8 41.0 53.9 50.2 44.8 
lb/103 gal 332. 342. 450. 419. 374. 

Aldehydes 
(RCHO as HCHO) 

g/hr 12.4 13.5 29.5 65. 5.54 
lb/hr 0.027 0.030 0.065 0.143 0.012 
g/kWh 0.228 0.378 0.215 0.375 0.162 
g/hphr 0.170 0.282 0.160 0.280 0.121 
kg/1 03 liter 0.745 1.23 0.690 1.16 0.517 
lb/103 gal 6.22 10.3 5.76 9.69 4.31 

Sulfur oxides 
(SO~ asS02l 

g hr 62.3 40.9 158. 210. 39.0 
lb/hr 0.137 0.090 0.348 0.463 0.086 
g/kWh 1.14 1.14 1.16 1.21 1.17 
g/hphr 0.851 0.851 0.867 0.901 0.874 
kg/103 liter 3.73 3.73 3.74 3.74 3.73 
lb/103 gal 31.1 31.1 31.2 31.2 31.1 

Particulate 
g/hr 50.7 61.5 75. 184. 27.7 
lb/hr 0.112 0.136 0.165 0.406 0.061 
g/kWh 0.928 1.70 0.551 1.06 0.838 
g/hphr 0.692 1.27 0.41.1 0.789 0.625 
kg/1 03 liter 3.03 5.57 1.77 3.27 2.66 
lb/103 gal 25.3 46.5 14.8 27.3 22.2 

8 References 1 and 2. 
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Table 3.2.7-1 (continued). EMISSION FACTORS FOR HEAVY-DUTY, DIESEL-POWERED 
CONSTRUCTION EQUIPMENTa 
EMISSION FACTOR RATING· C 

Off. 
Wheeled Tracklaying Highway 

Pollutant loader loader truck Roller 

Carbon monoxide 
g/hr 251. 72.5 610. 83.5 
lb/hr 0.553 0.160 1.34 0.184 
g/kWh 3.51 2.41 3.51 4.89 
g/hphr 2.62 1.80 2.62 3.65 
kg/103 liter 11.4 7.90 11.0 13.7 
lb/103 gal 95.4 65.9 92.2 114. 

Exhaust hydrocarbons 
g/hr 84.7 14.5 198. 24.7 
lb/hr 0.187 0.032 0.437 0.054 
g/kWh 1.19 0.485 1.14 1.05 
g/hphr 0.888 0.362 0.853 0.781 
kg/103 liter 3.87 1.58 3.60 2.91 
lb/103 gal 32.3 13.2 30.0 24.3 

Nitrogen oxides 
(NOx as N02) 

g/hr 1090. 265. 3460. 474. 
lb/hr 2.40 0.584 7.63 1.04 
g/kWh 15.0 8.80 20.0 21.1 
g/hphr 11.2 6.56 14.9 15.7 
kg/1 03 liter 48.9 28.8 62.8 58.5 
lb/103 gal 408. 240. 524. 488. 

Aldehydes 
(RCHO as HCHO) 

g/hr 18.8 4.00 51.0 7.43 
lb/hr 0.041 0.009 0.112 0.016 
g/kWh 0.264 0.134 0.295 0.263 
g/hphr 0.197 0.100 0.220 0.196 
kg/103 liter 0.859 0.439 0.928 0.731 
lb/103 gal 7.17 3.66 7.74 6.10 

Sulfur oxides 
(SOx asS02l 

g/hr 82.5 34.4 206. 30.5 
lb/hr 0.182 0.076 0.454 0.067 
g/kWh 1.15 1.14 1.19 1.34 
g/hphr 0.857 0.853 0.887 1.00 
kg/103 liter 3.74 3.74 3.74 3.73 
lb/103 gal 31.2 31.2 31.2 31.1 

Particulate 
g/hr 77.9 26.4 116. 22.7 
lb/hr 0.172 0.058 0.256 0.050 
g/kWh 1.08 0.878 0.673 1.04 
g/hphr 0.805 0.655 0.502 0.778 
kg/103 liter 3.51 2.88 2.12 2.90 
lb/103 gal 29.3 24.0 17.7 24.2 

8 References 1 and 2. 
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Table 3.2.7-2. EMISSION FACTORS FOR HEAVY-DUTY GASOLINE-POWERED 
CONSTRUCTION EQUIPMENTa 
EMISSION FACTOR RATING: C 

Wheeled Motor Wheeled 
Pollutant tractor grader loader Roller 

Carbon monoxide 
g/hr 4320. 5490. 7060. 6080. 
lb/hr 9.52 12.1 15.6 13.4 
g/kWh 190. 251. 219. 271. 
g/hphr 142. 187. 163. 202. 
kg/103 liter 389. 469. 435. 460. 
lb/103 gal 3250. 3910. 3630. 3840. 

Exhaust hydrocarbons 
g/hr 164. 186. 241. 277. 
lb/hr 0.362 0.410 0.531 0.611 
g/kWh 7.16 8.48 7.46 12.40 
g/hphr 5.34 6.32 5.56 9.25 
kg/103 liter 14.6 15.8 14.9 21.1 
lb/103 gal 122. 132. 124. 176. 

Evaporative 
hyd rocarbonsb 

g/hr 30,9 30.0 29.7 28.2 
lb/hr 0.0681 0.0661 0.0655 0.0622 

Crankcase 
hydrocarbonsb 

g/hr 32.6 37.1 48.2 55.5 
lb/hr 0.0719 0.0818 0.106 0.122 

Nitrogen oxides 
(NOx as N02) 

g/hr 195. 145. 235. 164. 
lb/hr 0.430 0.320 0.518 0.362 
g/kWh 8,54 6.57 7.27 7.08 
g/hphr 6.37 4.90 5.42 5.28 
kg/1 03 liter 17.5 12.2 14.5 12.0 
lb/1o3 gal 146. 102. 121. 100. 

Aldehydes 
(RCHO as HCHO) 

g/hr 7.97 8.80 9.65 7.57 
lb/hr 0.0176 0.0194 0.0213 0.0167 
g/kWh 0.341 0.386 0.298 0.343 
g/hphr 0.254 0.288 0.222 0.256 
kg/1 03 liter 0.697 0.721 0.593 0.582 
lb/103 gal 5.82 6.02 4.95 4.86 

Sulfur oxides 
(SOx asS~) 

g/hr 7.03 7.59 10.6 8.38 
lb/hr 0.0155 0.0167 0.0234 O.D185 
g/kWh 0.304 0.341 0.319 0.373 
g/hphr 0.227 0.254 0.238 0.278 
kg/1 03 liter 0.623 0.636 0.636 0.633 
lb/103 gal 5.20 5.31 5.31 5.28 

-

3.2.7-4 EMISSION FACTORS 

Miscel· 
laneous 

7720. 
17.0 

266. 
198. 
475. 

3960. 

254. 
0.560 
8.70 
6.49 

15.6 
130. 

25.4 
0.0560 

50.7 
0.112 

187. 
0.412 
6.42 
4.79 

11.5 
95.8 

9,QO 
0.0198 
0.298 
0.222 
0.532 
4.44 

10.6 
0.0234 
0.354 
0.264 
0.633 
5.28 
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Table 3.2.7·2. (continued). EMISSION FACTORS FOR HEAVY·DUTY GASOLINE·POWERED 
CONSTRUCTION EQUIPMENTa 
EMISSION FACTOR RATING: C 

Wheeled Motor Wheeled 
Pollutant tractor grader loader Roller 

Particulate 
g/hr 10.9 9.40 - 13.5 11.8 
lb/hr 0.0240 0.0207 0.0298 0.0260 
g/kWh 0.484 0.440 0.421 0.527 
g/hphr 0.361 0.328 0.314 0.393 
kg/103 liter 0.991 0.822 0.839 0.895 
lb/103 gal 8.27 6.86 7.00 7.47 

aReferences 1 and 2. 

bEvaporative and crankcase hydrocarbons based on operating time only (Reference 1). 

Miscel-
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I 
i 

11.7 i 

0.0~58 
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0.7~6 
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3.2.8 Snowmo~iles by Charles C. MasSfY 

3.2.8.1 General - In order to develop emission factors for snowmobiles, mass emission rates must be known, a~d 
operating cycles representative of usage in the field must be either known or assumed. Extending the applicabirty 
of data from tests of a few vehicles to the total snowmobile population requires additional information on t e 
composition of the vehicle population by engine size and type. In addition, data on annual usage and total machire 
population are necessary when the effect of this source on national emission levels is estimated. 

An accurate determination of the number of snowmobiles in use is quite easily obtained because most states 
require registration of the vehicles. The most notable features of these registration data are that almost 1.5 millipn 
sleds are operated in the United States, that more than 70 percent of the snowmobiles are registered in just fqur 
states (Michigan, Minnesota, Wisconsin, and New York), and that only about 12 percent of all snowmobiles ._re 
found in areas outside the northeast and northern midwest. 

3.2.8.2 Emissions - Operating data on snowmobiles are somewhat limited, but enough are available so that 1an 
attempt can be made to construct a representative operating cycle. The required end products of this effort are 
time-based weighting factors for the speed/load conditions at which the test engines were operated; use of th.,se 
factors will permit computation of "cycle composite" mass emissions, power consumption, fuel consumption, a!nd 
specific pollutant emissions. 

Emission factors for snowmobiles were obtained through an EPA-contracted studyl in which a variety1 of 
snowmobile engines were tested to obtain exhaust emissions data. These emissions data along with annual usjlge 
data were used by the contractor to estimate emission factors and the nationwide emission impact of this pollutllnt 
source. 

To arrive at average emtsston factors for snowmobiles, a reasonable estimate of average engine size was 
necessary. Weighting the size of the engine to the degree to which each engine is assumed to be representativ~ of 
the total population of engines in service resulted in an estimated average displacement of 362 cubic centimeters 
(cm3). 

The speed/load conditions at which the test engines were operated represented, as closely as possible, ~he 
normal operation of snowmobiles in the field. Calculations using the fuel consumption data obtained during ~he 
tests and the previously approximated average displacement of 362 cm3 resulted in an estimated average ~uel 
consumption of 0.94 gal/hr. 

To compute snowmobile emission factors on a gram per unit year basis, it is necessary to know not only ithe 
emission factors but also the annual operating time. Estimates of this usage are discussed in Reference 1. On a 
national basis, however, average snowmobile usage can be assumed to be 60 hours per year. Emission factors for 
snowmobiles are presented in Table 3.2.8-1. 

References for Section 3.2.8 

1. Hare, C. T. and K. J. Springer. Study of Exhaust Emissions from Uncontrolled Vehicles and Related 
Equipment Using Internal Combustion Engines. Final Report. Part 7: Snowmobiles. Southwest Research 
Institute, San Antonio, Tex. Prepared for Environmental Protection Agency, Research Triangle Park, N.C., 
under Contract No. EHS 70-108. April1974. 
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3.2.8--2 

Table 3.2.8-1. EMISSION FACTORS FOR 
SNOWMOBILES 

EMISSION FACTOR RATING: B 

Emissions 

Pollutant g/unit·yeara g/galb g/literb 

Carbon monoxide 58,700 1,040. 275. 
Hydrocarbons 37,800 670. 177. 
Nitrogen oxides 600 10.6 2.8 
Sulfur oxidesC 51 0.90 0.24 
Solid particulate 1,670 29.7 7.85 
Aldehydes (RCHO) 552 9.8 2.6 

aBased on 60 houn; of operation per year and 362 cm3 displacement. 

g/hrb 

978. 
630. 

10.0 
0.85 

27.9 
9.2 

bBased on 362 cm3 displacement and average fuel consumption of 0.94 gal/hr. 

cBased on sulfur content of 0.043 percent by weight. 
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3.3 OFF·HIGHWAY, STATIONARY SOURCES by DavidS. Kircher apd 
Charles C. Mas~er 

I 

In general, engines included in this category are internal combustion engines used in applications similar to thpse 
associated with external combustion sources (see Chapter 1). The major engines within this category are ~as 
turbines and large, heavy-duty, general utility reciprocating engines. Emission data currently available for th~se 
engines are limited to gas turbines and natural-gas-fired, heavy-duty, general utility engines. Most station~ry 
internal combustion engines are used to generate ~lectric power, to pump gas or other fluids, or to compress air ~or 
pneumatic machinery. • 
3.3.1 Stationary Gas Turbines for Electric Utility Power Plants 

3.3.1.1 General - Stationary gas turbines find application in electric power generators, in gas pipeline pump tnd 
compressor drives, and in various process industries. The majority of these engines are used in electrical generation 
for continuous, peaking, or standby power .I The primary fuels used are natural gas and No.2 (distillate) fuel pil, 
although residual oil is used in a few applications. 

3.3.1.2 Emissions- Data on gas turbines were gathered and summarized under an EPA contract.2 The contraqtor 
found that several investigators had reported data on emissions from gas turbines used in electrical generation but 
that little agreement existed among the investigators regarding the terms in which the emissions were expres¥d. 
The efforts represented by this section include acquisition of the data and their conversion to uniform ter~s. 
Because many sets of measurements reported by the contractor were not complete, this conversion often invotr,red 
assumptions on engine air flow or fuel flow rates (based on manufacturers' data). Another shortcoming ofithe 
available information was that relatively few data were obtained at loads below maximum rated (or base) load. 

Available data on the population and usage of gas turbines in electric utility power plants are fairly exten~ive, 
and information from the various sources appears to be in substantial agreement. The source providing the njlost 
complete information is the Federal Power Commission, which requires major utilities {electric revenues o£ $1 
million or more) to submit operating and financial data on an annual basis. Sawyer and Farmer3 employed t~ese 
data to develop statistics on the use of gas turbines for electric generation in 1971. Although their report invo~ved 
only the major, publicly owned utilities (not the private or investor-owned companies), the statistics do appeaJr to 
include about 87 percent of the gas turbine power used for electric generation in 1971. 

Of the 253 generating stations listed by Sawyer and Farmer, 137 have more than one turbine-generator tjnit. 
From the available data, it is not possible to know how many hours each turbine was operated during 1971; for 
these multiple-turbine plants. The remaining 116 (single-turbine) units, however, were operated an average of 11196 
hours during 1971 (or 13.7 percent of the time), and their average load factor (percent of rated load) du~ing 
operation was 86.8 percent. This information alone is not adequate for determining a representative opera~ing 
pattern for electric utility turbines, but it should help prevent serious errors. 

Using 1196 hours of operation per year and 250 starts per year as normal, the resulting average operating d,.y is 
about 4.8 hours long. One hour of no-load time per day would represent about 21 percent of operating time, wb.ich 
is considered somewhat excessive. For economy considerations, turbines are not run at off-design conditions1any 
longer than necessary, so time spent at intermediate power points is probably minimal. The bulk of tur~ine 
operation must be at base or peak load to achieve the high load factor already mentioned. 

If it is assumed that time spent at off-design conditions includes 15 percent at zero load and 2 percent eaq.h at 
25 percent, SO percent, and 75 percent load, then the percentages of operating time at rated load {100 perclent) 
and peak load (assumed to be 125 percent of rated) can be calculated to produce an 86.8 percent load fa¢tor. 
These percentages turn out to be 19 percent at peak load and 60 percent at rated load; the postulated cycle b~sed 
on this line of reasoning is summarized in Table 3.3 .1-1. . 
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Condition, 
%of rated 

power 

0 
25 
50 
75 

100 (base) 
125 (peak) 

Table 3.3.1·1. TYPICAL OPERATING CYCLE FOR ELECTRIC 
UTILITY TURBINES 

Time at condition 
Percent operating based on 4.8-hr day 

time spent Contribution to load 
at condition hours minutes factor at condition 

15 0.72 43 0.00 X 0.15"' Q.Q 
2 0.10 6 0.25 X Q.Q2 = Q.QQ5 
2 0.10 6 0.50 X Q.Q2 = Q.Q1Q 
2 0.10 6 0.75 X 0.02 = 0.015 

60 2.88 173 1.0 X 0.60"' 0.60 
19 0.91 • 55 1.25 X 0.19 = 0.238 

4.81 289 Load factor"' 0.868 

The operating cycle in Table 3.3.1-1 is used to compute emission factors, although it is only an estimate of actual 
operating patterns. 

Time basis 

Entire population 
lb/hr rated loada 
kg/hr rated load 

Gas-fired only 
lb/hr rated load 
kg/hr rated load 

Oil-fired only 
lb/hr rated load 
kg/hr rated load 

Fuel basis 

Gas-fired only 
I b/1 06 ft3 gas 
kg/106 m3 gas 

Oil-fired only 
lb/103 gal oil 
kg/103 liter oil 

Table 3.3.1·2. COMPOSITE EMISSION FACTORS FOR 1971 
POPULATION OF ELECTRIC UTILITY TURBINES 

EMISSION FACTOR RATING: B 

Nitrogen Hydro- Carbon 
oxides carbons Monoxide 

8.84 0.79 2.18 
4.01 0.36 0.99 

7.81 0.79 2.18 
3.54 0.36 0.99 

9.60 0.79 2.18 
4.35 0.36 0.99 

413. 42. 115. 
6615. 673. 1842. 

67.8 5.57 15.4 
8.13 0.668 1.85 

aRated load expressed in megawatts. 

Partie- Sulfur 
ulate oxides 

0.52 0.33 
0.24 0.15 

0.27 0.098 
0.12 0.044 

0.71 0.50 
0.32 0.23 

14. 5.2 
224. 83. 

5.0 3.5 
0.60 0.42 

Table 3.3.1-2 is the resultant composite emission factors based on the operating cycle of Table 3.3.1-1 and the 
1971 population of electric utility turbines. 
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Different values for time at base and peak loads are obtained by changing the total time at lower loads (o 
through 75 percent) or by changing the distribution of time spent at lower loads. The cycle given in Table 3.3.1rl 
seems reasonable, however, considering the fixed load factor and the economies of turbine operation. Note that t~e 
cycle determines only the importance of each load condition in computing composite emission factors for ea~h 
type of turbine, not overall operating hours. 

The top portion of Table 3.3.1-2 gives separate factors for gas-fired and oil-fired units, and the bottom porti~n 
gives fuel-based factors that can be used to estimate emission rates when overall fuel c~nsumption data ¥e 
available. Fuel-based emission factors on a mode basis would also be useful but present fuel consumption data *e 
not adequate for this purpose. 

References for Section 3.3.1 

1. O'Keefe, W. and R. G. Schwieger. Prime Movers. Power. 115(11): 522-531. November 1971. 

2. Hare, C. T. and K. J. Springer. Exhaust Emissions from Uncontrolled Vehicles and Related Equipment Using 
Internal Combustion Engines. Final Report. Part 6: Gas Turbine Electric Utility Power Plants. Southwest 
Research Institute, San Antonio, Tex. Prepared for Environmental Protection Agency, Research Triangle Patk, 
N.C., under Contract No. EHS 70-108, February 1974. · 

3. Sawyer, V. W. and R. C. Farmer. Gas Turbines in U.S. Electric Utilities. Gas Turbine International. January,­
April1973. 
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3.3.3 Gasoline and Diesel Industrial Engines by DavidS. Kircher 

3.3.3-1 General - This engine category covers a wide variety of industrial applications of both gasoline and die*l 
internal combustion power plants, such as fork lift trucks, mobile refrigeration units, generators, pumps, mid 
portable well-drilling equipment. The rated power of these engines covers a rather substantial range-from less th~ 
15 kW to 186 kW (20 to 250 hp) for gasoline engines and from 34 kW to 447 kW (45 to 600 hp) for diesel enginqs. 
Understandably, substantial differences in both annual usage (hours per year) and engine duty cycles also exist. lit 
was necessary, therefore, to make reasonable assumptions concerning usage in order to formulate emissi<jln 
factors.l 

3.3.3-2 Emissions - Once reasonable usage and duty cycles for this category were ascertained, emission valu"s 
from each of the test engines 1 were aggregated (on the basis of nationwide engine population statistics) to arrive :lit 
the factors presented in Table 3.3.3-1. Because of their aggregate nature, data contained in this table must ~e 
applied to a population of industrial engines rather than to an individual power plant. 

The best method for calculating emissions is on the basis of "brake specific" emission factors (g/kWh or 
lb/hphr). Emissions are calculated by taking the product of the brake specific emission factor, the usage in hot¥s 
(that is, hours per year or hours per day), the power available (rated power), and the load factor (the pow~r 
actually used divided by the power available). 

1/75 

Table 3.3.3-1. EMISSION FACTORS FOR GASOLINE· 
AND DIESEL-POWERED INDUSTRIAL EQUIPMENT 

EMISSION FACTOR RATING: C 

Engine categoryb 

Pollutanta Gasoline Diesel 

Carbon monoxide 
g/hr 5700. 197. 
lb/hr 12.6 0.434 
g/kWh 267. 4.06 
g/hphr 199. 3.03 
kg/1 03 liter 472. 12.2 
lb/103 gal 3940. 102. 

Exhaust hydrocarbons 
g/hr 191. 72.8 
lb/hr 0.421 0.160 
g/kWh 8.95 1.50 
g/hphr 6.68 1.12 
kg/103 liter 15.8 4.49 
lb/103 gal 132. 37.5 

Evaporative hydrocarbons 
g/hr 62.0 -
lb/hr 0.137 -

Crankcase hydrocarbons 
g/hr 38.3 -

lb/hr 0.084 -

Internal Combustion Engine Sources 3.3.3f-l 



Table 3.3.3-1. (continued). EMISSION FACTORS FOR GASOLINE· 
AND DIESEL-POWERED INDUSTRIAL EQUIPMENT 

EMISSION FACTOR RATING: C 

Engine categoryb 
Pollutant3 Gasoline Diesel 

Nitrogen oxides 
g/hr 148. 910. 
lb/hr 0.326 2.01 
g/kWh 6.92 18.8 
g/hphr 5.16 14.0 
kg/1o3 liter 12.2 56.2 
lb/1o3 gal 102. 469. 

Aldehydes 
g/hr 6.33 13.7 
lb/hr 0.014 0.030 
g/kWh 0.30 0.28 
g/hphr 0.22 0.21 
kg/103 liter 0.522 0.84 
lb/103 gal 4.36 7.04 

Sulfur oxides 
g/hr 7.67 60.5 
lb/hr 0.017 0.133 
g/kWh 0.359 1.25 
g/hphr 0.268 0.931 
kg/1ol liter 0.636 3.74 
lb/103 gal 5.31 31.2 

Particulate 
g/hr 9.33 65.0 
lb/hr 0.021 0.143 
g/kWh 0.439 1.34 
g/hphr 0.327 1.00 
kg/1 03 liter 0.775 4.01 
lb/1ol gal 6.47 33.5 

aReferences 1 and 2. 

bAs discussed in the text, the engines used to determine the results in this 
table cover a wide range of uses and power. The listed values do not, 
however, necessarily apply to some very large stationary diesel engines. 

References for Section 3.3.3 

1. Hare, C. T. and K. J. Springer. Exhaust Emissions from Uncontrolled Vehicles and Related Equipment Using 
Internal Combustion Engines. Final Report. Part 5: Heavy-Duty Farm, Construction, and Industrial Engines. 
Southwest Research Institute. San Antonio, Texas. Prepared for Environmental Protection Agency, Research 
Triangle Park, N.C., under Contract No. EHS 70-108. October 1973. 105 p. 

2. Hare, C. T. Letter to C. C. Masser of the Environmental Protection Agency concerning fuel-based emission 
rates for farm, construction, and industrial engines. San Antonio, Tex. January 14, 1974. 
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6.10 PHOSPHATE FERTILIZERS 

Nearly all phosphatic fertilizers are made from naturally occurring, phosphorus-containing minerals such liS 
phosphate rock. Because the phosphorus content of these minerals is not in a form that is readily available tp 
growing plants, the minerals must be treated to convert the phosphorus to a plant-available form. This conversi~ 
can be done either by the process of acidulation or by a thermal process. The intermediate steps of the mining df 
phosphate rock and the manufacture of phosphoric acid are not included in this section as they are discussed iln 
other sections of this publication; it should be kept in mind, however, that large integrated plants may have all qf 
these operations taking place at one location. 

In this section phosphate fertilizers have been divided into three categories: (1) normal superphosphate, q) 
triple superphosphate, and (3) ammonium phosphate. Emission factors for the various processes involved a~ 
shown in Table 6.10-1. 

Table 6.1~1. EMISSION FACTORS FOR THE PRODUCTION 
OF PHOSPHATE FERTILIZERS 
EMISSION FACTOR RATING: C 

Type of product 

Normal superphosphateb 
Grinding, drying 
Main stack 

Triple superphosphateb 
Run-of-pile (ROP) 
Granular 

Diammonium phosphatee 
Dryer, cooler 
Ammoniator-granulator 

Particulatesa 
lb/ton kg/MT 

9 

80 
2 

4.5 

40 
1 

acontrol efficiencies of 99 percent can be obtained with fabric filters. 
bReferences 1 through 3. 
CReferences 1, 4, and 5 through 8. 

6.10.1 Nonnal Superphosphate 

6.10.1.1 Genera14•9-Nonnal superphosphate (also called single or ordinary superphosphate) is the produFt 
resulting from the acidulation of phosphate rock with sulfuric acid. Normal superphosphate contains from 16 to 
22 percent phosphoric anhydride (P205). The physical steps involved in making superphosphate are: (I) mixilllg 
rock and acid, (2) allowing the mix to assume a solid form (denning), and (3) storing (.,;uring) the material to 
allow the acidulation reaction to be completed. After the curing period, the product can be ground and bagg~d 
for sale, the cured superphosphate can be sold directly as run-of-pile product, or the material can be granulat~d 
for sale as granulated superphosphate. 
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6.1 0.1.2 Emissions ~ The gases released from the acidulation of phosphate rock contain silicon tetrafluoride, 
carbon dioxide, steam, particulates, and sulfur oxides. The sulfur oxide emissions arise from the reaction of 
phosphate rock and sulfuric acid.l o 

If a granulated superphosphate is produced, the vent gases from the granulator-ammoniator may contain 
particulates, ammonia, silicon tetrafluoride, hydrofluoric acid, ammonium chloride, and fertilizer dust. Emissions 
from the final drying of the granulated product will include gaseous and particulate fluorides, ammonia, and 
fertilizer dust. 

6.1 0. 2 Triple Superphosphate 

6.10.2.1 General4 ,9~Triple superphosphate (also called double or concentrated superphosphate) is the product 
resulting from the reaction between phosphate rock and phosphoric acid. The product generally contains 44 to 
52 percent P205, which is about three times the P205 usually found in normal superphosphates. 

Presently, there are three principal methods of manufacturing triple superphosphate. One of these uses a cone 
mixer to produce a pulverized product that is particularly suited to the manufacture of ammoniated fertilizers. 
This product can be sold as run-of·pile (ROP), or it can be granulated. The second method produces in a 
multi·step process a granulated product that is well suited for direct application as a phosphate fertilizer. The 
third method combines the features of quick drying and granulation in a single step. 

6.10.2.2 Emissions~Most triple superphosphate is the nongranular type. The exit gases from a plant producing 
the nongranular product will contain considerable quantities of silicon tetrafluoride, some hydrogen fluoride, and 
a small amount of particulates. Plants of this type also emit fluorides from the curing buildings. 

In the cases where ROP triple superphosphate is granulated, one of the greatest problems is the emission of 
dust and fumes from the dryer and cooler. Emissions from ROP granulation plants include silicon tetrafluoride, 
hydrogen fluoride, ammonia, particulate matter, and ammonium chloride. 

In direct granulation plants, wet scrubbers are usually used to remove the silicon tetrafluoride and hydrogen 
fluoride generated from the initial contact between the phosphoric acid and the dried rock. Screening stations 
and bagging stations are a source of fertilizer dust emissions in this type of process. 

6.10.3 AMMONIUM PHOSPHATE 

6.1 0.3.1 General-The two general classes of anunonium phosphates are monammonium phosphate and 
diammonium phosphate. The production of these types of phosphate fertilizers is starting to displace the 
production of other phosphate fertilizers because the ammonium phosphates have a higher plant food content 
and a lower shipping cost per unit weight ofP205. 

There are various processes and process variations in use for manufacturing ammonium phosphates. In general, 
phosphoric acid, sulfuric acid, and anhydrous ammonia are allowed to react to produce the desired grade of 
ammonium phosphate. Potash salts are added, if desired, and the product is granulated, dried, cooled, screened, 
and stored. 
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MISCELLANEOUS SOURCES 

This chapter contains emission factor information on those source categories that differ substantially from ·an~ 
hence cannot be grouped with-the other "stationary" sources discussed in this publication. These "miscellaneous!' 
'emitters (both natural and man-made) are almost exclusively "area sources", that is, their pollutant generati~g 
process(es) are dispersed over large land areas (for example, hundreds of acres, as in the case of forest wildfires), ~s 
opposed to sources emitting from one or more stacks with a total emitting area of only several square feet. Anoth~r 
characteristic these sources have in common is the nonapplicability, in most cases, of conventional contrclll 
methods, such as wet/dry equipment, fuel switching, process changes, etc. Instead, control of these emission~, 
where possible at all, may include such techniques as modification of agricultural burning practices, paving witlh 
asphalt or concrete, or stabilization of dirt roads. Finally, miscellaneous sources generally emit pollutants 
intermittently, when compared with most stationary point sources. For example, a forest fire may emit lar~ 
quantities of particulates and carbon monoxide for several hours or even days, but when measured against the 
emissions of a continuous emitter (such as a sulfuric acid plant) over a long period of time (1 year, for example), its 
emissions may seem relatively minor. Effects on air quality may also be of relatively short-term duration. 

11.1 FOREST WILDFIRES 

11.1.1 Genera)l 

by William M. Vatavuk, EPJ:! 
and George Yamate, liT (Consultant) 

A forest ''wildfire" is a large-scale natural combustion process that consumes various ages, sizes, and types <11f 
botanical specimens growing outdoors in a defined geographical area. Consequently, wildfires are potential sourcljlS 
of large amounts of air pollutants that should be considered when trying to relate emissions to air quality. 

The size and intensity (or even the occurrence) of a wildfire is directly dependent on such variables as the loc;d 
meteorological conditions, the species of trees and their moisture content, and the weight of consumable fuel p'r 
acre (fuel loading). Once a fire begins, the dry combustible material (usually small undergrowth and forest floiJlr 
litter) is consumed first, and if the energy release is large and of sufficient duration, the drying of green, live 
material occurs with subsequent burning of this material as well as the larger dry material. Under proper 
environmental and fuel conditions, this process may initiate a chain reaction that results in a widespread 
conflagration. 

The complete combustion of a forest fuel will require a heat flux (temperature gradient), an adequate oxygqn 
supply, and sufficient burning time. The size and quantity of forest fuels, the meteorological conditions, and tbe 
topographic features interact to modify and change the burning behavior as the fire spreads; thus, the wildfire wpl 
attain different degrees of combustion during its lifetime. · 

The importance of both fuel type and fuel loading on the fire process cannot be overemphasized. To meet t~e 
pressing need for this kind of information, the U.S. Forest Service is developing a country-wide fuel identificatiQn 
system (model) that will provide estimates of fuel loading by tree-size class, in tons per acre. Further, tllle 
environmental parameters of wind, slope, and expected moisture changes have been superimposed on this fuel 
model and incorporated into a National Fire Danger Rating System (NFDR). This system considers five classes Of 
fuel (three dead and two living), the components of which are selected on the basis of combustibility, response to 
moisture (for the dead fuels), and whether the living fuels are herbaceous (plants) or ligneous (trees). 

Most fuel loading figures are based on values for "available fuel" (combustible material that will be consumed ~n 
a wildfire under specific weather conditions). Available fuel values must not be confused with corresponding valu~s 
for either 1'total fuel" (all the combustible material that would burn under the most severe weather and burni*g 

11.1-1 



conditions) or "potential fuet=-(the larger woody material that remains even after an extremely high intensity 
wildfire). It must be emphasized, however, that the various methods of fuel identification are of value only when 
they are related to the existing fuel quantity, the quantity consum;d by the fire, and the geographic area and 
conditions under which the fire occurs. 

For the sake of conformity (and convenience), estimated fuel loadings were obtained for the vegetation in the 
National Forest Regions and the wildlife areas established by the U.S. Forest Service, and are presented in Table 
11.1-1. Figure 11.1-1 illustrates these areas and regions. ' 

Table 11.1·1. SUMMARY OF ESTIMATED FUEL 
CONSUMED BY FOREST FIREsa 

Estimated average fuel loading 

Area and Regionb MT/hectare ton/acre 

Rocky Mountain group 83 37 

Region 1: Northern 135 60 
Region 2: Rocky Mountain 67 30 
Region 3: Southwestern 22 10 
Region 4: Intermountain 40 8 

Pacific group 43 19 

Region 5: California 40 18 
Region 6: Pacific Northwest 135 60 
Region 10: Alaska 36 16 

Coastal 135 60 
Interior 25 11 

Southern group 20 9 

Region 8: Southern 20 9 

Eastern group 25 11 

North Central group 25 11 

Region 9: Conifers 22 10 
Hardwoods 27 12 

aReference 1. 

bsee Figure 11.1-1 for regional boundaries. 

11.1. 2 Emissions and Controls 1 

It has been hypothesized (but not proven) that the nature and amounts of air pollutant emissions are directly 
related to the intensity and direction (relative to the wind) of the wildfire, and indirectly related to the rate at 
which the fire spreads. The factors that affect the rate of spread are {1) weather (wind velocity, ambient 
temperature, and relative humidity), (2) fuels (fuel type, fuel bed array, moisture content, and fuel size), and (3) 
topography (slope and profile). However, logistical problems (such as size of the burning area) and difficulties in 
safely situating personnel and equipment close to the fire have prevented the collection of any reliable 
experimental emission data on actual wildfires, so that it is presently impossible to verify or disprove the 
above-stated hypothesis. Therefore, until such measurements are made, the only available information is that 
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Figure 11.1-1. Forest areas and U.S. Forest Service Regions. 
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obtained from burning experiments in the laboratory. These data, in the forms of both emissions and emissi~n 
factors, are contained in Table 11.1-2. It must be emphasized that the factors presented here are adequate ~or 
laboratory-scale emissions estimates, but that substantial errors may result if they are used to calculate actlllal 
wildfire emissions. 

The emissions and emission factors displayed in Table 11.1-2 are calculated using the following formulas:. 

Fj = PiL (1) 

Ei = FiA= PiLA (2) 

where: Fi = Emission factor (mass of pollutant/unit area of forest consumed) 

pi= Yield for pollutant "i" (mass of pollutant/unit mass of forest fuel consumed) 

= 8.5 kg/MT (17 1b/ton) for total particulate 

= 70 kg/MT (140 lb/ton) for carbon monoxide 

12 kg/MT (241b/ton) for total hydrocarbon (as CH4) 
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Table 11.1-2. SUMMARY OF EMISSIONS AND EMISSION FACTORS FOR FOREST WILDFIRESa 
EMISSION FACTOR RATING· 0 . 

Area Emission factors, kg/hectare Emissions, MT 
consumed Wildfire 

by fuel 
wildfire, consumption,, 

Geographic areab hectares MT/hectare 

Rocky Mountain 313,397 83 
group 

Northern, 
Region 1 142,276 135 

Rocky Mountain, 
Region 2 65,882 67 

Southwestern, 
Region 3 83,765 22 

Intermountain, 
Region 4 21,475 40 

Pacific group 469,906 43 
California, 

Region 5 18,997 40 
Alaska, 

Region 10 423,530 36 
Pacific N.W. 

Region 6 27,380 135 

Southern group 806,289 20 
Southern, 

Region 8 806,289 20 

North Central group 94,191 
j 

25 
Eastern, Region 9 141,238 25 
(Both groups are 
in Region 9) 

Eastern group 47,046 25 
(With Region 9) 

Total United States 1,730,830 38 

a Areas consumed by wildfire and emissions are for 1971. 

bGeographic areas are defined in Figure 11.1-1. 

cHydrocarbons expressed as methane. 

Partie-
ulate 

706 

1,144 

572 

191 

153 

362 

343 

305 

1,144 

172 

172 

210 
210 

210 

324 

Carbon Hydro- Nitrogen Partie- Carbon Hydro-
monoxide carbons oxides ulate monoxide carbons 

5,810 996 166 220,907 1,819,237 311,869 

9,420 1,620 269 162,628 1,339,283 2.,29,592 

4,710 808 135 37,654 310,086 53,157 

1,570 269 45 15,957 131,417 22,533 

1,260 215 36 3,273 26,953 4,620 

2,980 512 85 170,090 1,400,738 240,126 

2,830 485 81 6,514 53,645 9,196 

2,510 431 72 129,098 1,063,154 182,255 

9,420 1,620 269 31,296 257,738 44,183 

1,410 242 40 138,244 1,138,484 195,168 

1,410 242 40 138,244 1,138,484 195,168 

1,730 296 49 19,739 162,555 27,867 
1,730 296 49 29,598 243,746 41,785 

1,730 296 49 9,859 81,191 13,918 

2,670 458 76 560,552 4,616,317 791,369 

Nitrogen 
oxides 

51,978 

38,265 

8,860 

3,735 

770 

40,021 

1,533 

30,376 

7,363 

32,528 

32,528 

4,644 
6,964 

2,320 

131,895 



"" 2 kg/MT (4lb/ton) for nitrogen oxides (NOx) 

"" Negligible for sulfur oxides (SOx) 

L "" Fuel loading consumed (mass of forest fuel/unit land area burned) 

A "" Land area burned 

Ej_ = Total emissions of pollutant "i" (mass of pollutant) 

For example, suppose that it is necessary to estimate the total particulate emissions from a 10,000 hectalje 
wildfire in the Southern area (Region 8). From Table 11.1-1 it is seen that the average fuel loading is 2P 
MT/hectare (9 ton/acre). Further, the pollutant yield for particulates is 8.5 kg/MT (17 lb/ton). Therefore, ~e 
emissions are: 

E "' (8.5 kg/MT of fuel) (20 MT of fuel/hectare) (10,000 hectares) 

E = 1,700,000 kg == 1 ,700 MT 

The most effective method for controlling wildfire emissions is, of course, to prevent the occurrence of fore~t 
fires using various means at the forester's disposal. A frequently used technique for reducing wildfire occurrence ~s 
"prescribed" or "hazard reduction" burning. This type of managed burn involves combustion of litter aqd 
underbrush in order to prevent fuel buildup on the forest floor and thus reduce the danger of a wildfire. AI thou~ 
some air pollution is generated by this preventative burning, the net amount is believed to be a relatively small~r 
quantity than that produced under a wildfire situation. 

Reference for Section 11.1 

1. Development of Emission Factors for Estimating Atmospheric Emissions from Forest Fires. Final Report. 1n 
Research Institute, Chicago, Ill. Prepared for Office of Air Quality Planning and Standards, Environmen~ 
Protection Agency, Research Triangle Park, N.C., under Contract No. 68-02-0641, October 1973. (Publicatiqn 
No. EPA450/3-73-009). 
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APPENDIX B 

EMISSION FACTORS 

AND 
NEW SOURCE PERFORMANCE STANDARDS 

FOR STATIONARY SOURCES 

The New Source Performance Standards (NSPS) promulgated by the Environmental Protection Agency fqr 
various industrial categories and the page reference in this publication where uncontrolled emission factors fqr 
those sources are discussed are presented in Tables B-1 and B-2. Note that, in the case of steam-electric pow~r 
plants, the NSPS encompass much broader source categories than the corresponding emission factors. In severl" 
instances, the NSPS were formulated on different bases than the emission factors (for example, grains per standa~d 
cubic foot versus pounds per ton). Finally, note that NSPS relating to opacity have been omitted because th~y 
cannot (at this time) be directly correlated with emission factors. 
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Table B-1. (continued). PROMULGATED NEW SOURCE PERFORMANCE STANDARDS 
-GROUP 1 SOURCEsa 

New Source AP-42 
Performance Standard page 

Source category and pollutant (maximum 2-hr average) reference 

Kiln-wet process 0.15 kg/MT (0.30 lb/ton) 8.6-3 
Particulates of feed to kiln 

Clinker cooler 0.050 kg/MT (0.10 lb/ 8.6-4 
Particulates ton) of feed to kiln 

Nitric acid plants 1.5 kg/MT (3.0 lb/ton) 5.9-3 
Nitrogen oxides (as N02l of 100% acid produced 

Sulfuric acid plants 2.0 kg/MT (4.0 lb/ton) 5.17-5 
Sulfur dioxide of 1 00% acid produced 

Sulfuric acid mist 0.075 kg/MT (0.15 lb/ 5.17-7 
(as H2 S04l ton) of 100% acid produced 

aTitle 40- Protection of Environment. Part 50-Standards of Performance for New Stationary Sources. Federal Register. 
36 (247):24876, December 23, 1971, 
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Table B-2. PROMULGATED NEW SOURCE PERFORMANCE STANDARDS 
-GROUP II SOURCEsa 

Source category and pollutant 

Asphalt concrete plants 
Particulates 

Petroleum refineries: Fluid catalytic 
cracking units 

Particulates 
Carbon monoxide 

Storage vessels for petroleum liquids 
"Floating roof" storage tanks 

Hydrocarbons 

Secondary lead smelters 
Blast (cupola) furnaces 

Particulates 
Reverberatory furnaces 

Particulates 
Secondary brass and bronze ingot 
production plants 

Reverberatory furnaces 
Particulates 

Electric induction furnaces 
Particulates 

Blast furnaces 
Particulates 

Iron and steel plants 
Basic oxygen process furnaces 

Particulates 
Sewage treatment plants 

Sewage sludge incinerators 
Particulates 

New Source 
Performance Standard 

90 mg/Nm3 (0.040 gr/dscf) 

60 mg/Nm3 (0.026 gr/dscf)b 
0.050% by volume 

If true vapor pressure 
under storage conditions 
exceeds 78 mm (1.52 psia) 
mercury but is no greater 
than 570 mm ( 11.1 psia) 
mercury, the vessel must 
be equipped with a floating 
roof or its equivalent. 

50 mg/Nm3 (0.022 gr/dscf) 

50 mg/Nm3 (0.022 gr/dscf) 

50 mg/Nm3 (0.022 gr/dscf) 

50 mg/Nm3 (0.022 gr/dscf) 

50 mg/Nm3 (0.022 gr/dscf) 

50 mg/Nm3 (0.022 gr/dscf) 

0.65 g/kg ( 1.30 lb/ton) 
of dry sludge input 

AP-42 
page 

reference 

8.1-4 

9.1-3 
9.1-3 

4.3-8 

'1.11-2 

7.11-2 

7.9-2 

7.9-2 

7.9-2 

7.5-5 

2.5-2 

aTitle 40-Protection of Environment. Part 50-Standards of Performance for New Stationary Sources; Additions and 
Miscellaneous Amendments. Federal Register. 39 (47), March 8, 1974. 

bThe actual NSPS reads "1.0 kg/1000 kg (1.0 lb/1000 lb) of coke burn-off in the catalyst regenerator," which is 
approximately equivalent to an exhaust gas concentration of 60 mg/Nm3 (0.026 gr/dscf). 
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APPENDIX C 

NEDS SOURCE CLASSIFICATIONCODES 
AND 

EMISSION FACTOR LISTING 

The Source Classification Codes (SCC's) presented herein comprise the basic "building blocks" upon which t~e 
National Emissions Data System (NEDS) is structured. Each SCC represents a process or function within a sou~ce 
category logically associated with a point of air pollution emissions. In NEDS, any operation that causes rir 
pollution can be represented by one or more of these SCC's. , 

Also presented herein are emission factors for the five NEDS pollutants (particulates, sulfur oxides, nitro~n 
oxides, hydrocarbons, and carbon monoxide) that correspond to each SCC. These factors are utilized in NEDSito 
automatically compute estimates of air pollutant emissions associated with a process when a more accur,te 
estimate is not supplied to the system. These factors are, for the most part, taken directly from AP42. In cert.in 
cases, however, they may be derived from better information not yet incorporated into AP42 or be based mer~ly 
on the similarity of one process to another for which emissions information does exist. ' 

Because these emission factors are merely single representative values taken, in many cases, from a broad ra~ge 
of possible values and because they do not reflect all of the variables affecting emissions that are described in de~ail 
in this document, the user is cautioned not to use the factors listed in Appendix C out of context to estimate ~e 
emissions from any given source. Instead, if emission factors must be used to estimate emissions, the approprlte 
section of this document should be consulted to obtain the most applicable factor for the source in question. ·~he 
factors presented in Appendix C are reliable only when applied to numerous sources as they are in NEDS. · 

NOTE: The Source Classification Code and emission factor listing presented in Appendix C was created on J4ne 
20, 1974, to replace the listing dated August 28, 1973. The listing has been updated to include several new Sou~ce 
Classification Codes as well as several new or revised emission factors that are considered necessary for he 
improvement of NEDS. The listing will be updated periodically as better source and emission factor informat on 
becomes available. Any comments regarding this listing, especially those pertaining to the need for additional sc¢'s, 
should be directed to: · 

Chief, Technical Development Section 
National Air Data Branch 
Environmental Protection Agency 
Research Triangle Park, N.C. 27711 
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1-01-003-12 (1011118TU PULY DRY l>o50 A 30.0 s 13,0 3.00 llJ.C TQ'IS ~UP~fp 

1•01-00l-U <1010118TU OF STOKR 1>.50 A 30.0 s n.o 1,00 IJ,O TON5 ~UPNEO 
1•01-DU3•14 <IOMMBTU UF STDKR .1>.50 • ]0.0 s u.o 3.00 10,0 TONS A1JJtt,,:n 
1-01-DO:!-U <IOII,BTU SPOSTCI<R ~o.so A 30.0 s 13.0 loOO 1o.c. TONS AUPt;fO 

RESIDUAL CIL 

1-01-004-DI >IDOIIIIBTUIHR GE~L o.oo ISJ. s I05o Z·il" ],00 100.;oGAt ~•'N< 8UA~f0 
1-o 1-oo~-02 1D-10011MB TU/HRGNL a,oo 151. s ·IUS. z.~, ],00 POOGUL0~5 "'l'iUtiF.O 
1-01-004-03 (JOIIMBTUII<R GENL a.oo l5J. s 105. z.(lo 3.0~ I ~OOGA LLII~S ~UONF.D 

DISTILLATE OIL 

1-01-005•01 >IOOIIIIBTUIHII GENI. 8.00 144. lOS. 2,00 ],00 ll'IOUGALLt'"5 RUR,..fO 
1•01•005•02 ID-1CaMKBTU/HRGNL a.oo 14 ... 105. z.oo 1.00 IOno~ALL''~S BUAN~D 
1-0 1-005-Ul <ION"BTU/HR GENL e.oo 144. 105. 2.01) 1,00 1 1nOGAllO~> •UkNEO 

N&TURAI. GAS 

1-01-llOI>-0 I >IOOMIIBTU/111 lll.u 0.1>0 600. l.UIJ 17 .o ~~~liD~ CitRIC FFFT B~OMFO 

1-01-006-02 10•100MMBTU/HR tJ.O •1.6(1 2Jil. 1. "0 11.0 ~ILLION '.J~IC Ftp' o,IF ',f~ 
1-01-006-0:J < 1011M8TUIHII 10.0 0.60 IZO. 1.0•) 11.J Mflli~N C\IP1C ~F~f fi'J!:"I\"EI'J 

PIIQCESS GAS 

t-ot~oo 1-01 > 10011118 TUIHR ts.o 950. s 1>00. l,o)il 17 .... ~ILL I~N CViiiC F~FT ~II•Nen 
I•OI-Ilii1-D2 lii-IOOMMBTUIHR ~~.o 9~0. s no. loO•l n.o ~IlL ICN C•JI'It HF.T 11·J••·e~ 

1-0t-007-0l <10 MMBTU/HR 15.J 9~0. s 121. .. }() 17.0 MILLION CUoiiC Ffff l1t,JIJ\tfl') 

CUE 

1•01-0CI-01 > 10011118 TUIHII H.ll A 38.0 s 18.0 0.\1) •• co TJ"S BU'"'fO 

~QOD/URK wASTE 

1-01-009-01 URI( BOILER J5,0 1.50 111.n z.o.J 2.0~ T:':NS BUIUH.iJ 
1•01•009•02 11000/BAitK BOILER 37.5 1. 50 10.0 z.oo z.oo TONS SUP I_.F1' 
1-01•009-0J ~000 801lffl lUoO 1.50 10.0 5.00 10,0 TUNS BURNED 

IAUSU 

1·01•011•01 >I OOIIIMB TU/HR 2l.ol o. z.oo z.oo 2.00 TONS BURNED 
1-01-011-02 I D-IOOMMBTUIHII u.o o. z.oo 2.00 z.oG TONS 8URNE0 
1-DI-011•03 (lOMIIBTU/HR u.o o. 2.00 z.oo z.oo TONS BU~NEn 

SLO WASTE-SPECIFY 

I•OI-QI2-DI >100 MNBTU/HR TnNS 8URIIIED 
1-o 1-o u-oz ID-100 IINBTI./HR TONS BURNED 
1:-01-012-03 < 10 'IMBTU/HR TONS BUPNED 

••• INDICATES ASH CONTENT AND •s• INOIC4TES SULFUR CONTENT OF THE FUELo ON A PERCENT BlSI 5,18'1' IIEIGI<TI 

C-2 EMISSION FACTORS 



EXTCOMB BOILER -ELECTRIC GENERATN (CONTINUED) ' 0 UN D S E II I T T lio D ~ E R U N I T ............................................... PA~f SD~ :Noll HC co U ~ I T S 
LIQ- liASTE-'SPECIFV 

1-ot-oU-OL · > 100 MMBTUIHR 1000 GALLONS 8URNE0 

1-01-GU-OZ 1D-IOO ~'BTVHA lDOO GALLONS BUR 'lEO 

1-01-0U-03 <10 MN81UIItl 1000 GALLONS BURNED 

OT14ERINOT CLAS1FO 

1-01-999-97 SPEC IF'f IN IIEOI.IAII IIILLION CU91C FEEl BUONED 
1-G 1-999.,.98 $PECIF'f -IN REMARK 1000 ULLDN IUQUIDI BUR~'D 
1-01-999-99 SPEC! FY IN REIIAAK TONS BURNED !SOLIDI 

UTCCIIB eo IL ER -IIHlUSU Ill ................. ••••••••••••••••• 

ANThRACITE COAL 

1-oz-oo1-01 >lOO~"UUI~R PUL Y 11.0 A H·O s 18.0 o.ol 1,o'o TONS 91JONf0 
1-0Z-001-0l >IOOIIMBTUIHR STIIR ZoOO A 38.0 s 10.~ o.zo 6.00 Tr.O\IS MaONfO 
1-GZ-001-0) 1D-IOONMBTU PULYD u.o I Je.o $ 18.0 o.ol 1,00 To~s BURNfD 
1-02-001-0~ 1D-10GMMBTU STU z.oo • n.o s 10,'J o.zo 6.00 TONS SUR NED 
1-oZ-001-05 (IOMMBTU/HR ~ULVO n.o • li.O s u.o o.n 1.00 To'IS IIUPI'l•O 
1-CZ-001-06 <10MN8TUIHR SfU 2.00 A se.o s 6.00 o.zo 10.0 TONS BUR'IfO 
1-02-001-07 < 10MMB TU/HR MNOFII 10.0 )6,0 s loOO z.so 90.0 TONS BUPNtO 

.1-02-001-99 OTHER/NOT CLASIFD !1.0 I 31.0 s 18.0 0.03 z.oo TO 'IS BI!RNE'o 

B HUM INDUS COAL 

l-oz-oo2-oH >IOOMNeTU PULYWET u.o A 38.0 s l0-0 0-3.J 1.0~ H-'"15 i)JJ 0 NF0 
1-02-002-02 >IOO~MBTU PULVOAY u.o A )1.0 s u.o ~.30 l-00 TUNS qUfiNEIJ 
1-0l-002-03 >IOQMMBlU CYCLONE 2-110 A l8o0 s 51.0 0.30 1,00 TnNS ~~)~N£0 

1-02-002-04 >I 0011M8TU SP.OSfKR 13.0 A 38.0 s 15.0 1.00 z.oo TONS 1\ll~f"'~O 

1-~z-oo.z-os 1D-100MIIBTU OF S TK 5.00 o\ )8.0 s 15.0 1.00 z.ryo T:-t .. IS, BU•NEO 
1-oz-ooz-oc. 10-lUOMHBTU UFST~ 5,00 A n.o s H.O 1.00 2-00 TONS PUA~f'.l 

1-02-ooz-or 10-IOOMMBTIJ PULWT 13.0 " n.o s 30.0 0,30 I,Ou T~NS BU~NED 
1-oz- Qo2-oe ID-IOOO.OIBTU PULOY 17o0 A n.o s u.o U-311 l-00 'LlJtS 9U5i,.~C 

1-u2-ooz-09 10-IOUMMBTUSPOSTil u.o o\ 38·0 s 15.0 1.00 z.oo TO"'S 8UPI1El' 
1-02-002-10 <10MM8 TU DFO STKR ZaOO A Ja.o s 6.00 3-00 ~~.a TONS UUONEO 
1-C.2-002-11 <IOMM~TU UFO STKR 2.00 A 38.0 s 6.0~ 3-UO IO,n TUN'i nu~NEI'1 

1-cz-ooz-u < IOM~OTU PULV DU 11-0 • 38o0 s 18.0 0-30 ~.co TONS AUPIIEO 
l-02-00Z•U <IOAASTU SPO STKR l.OO A .n.o s 6.00 ),QI) Ill .0 TO~S ROP~~O 

I-OZ..P02-I~ <IOMIIBTU 14ANOF IU zo.o n.o s 3.00 l0-0 90.0 TnNS ~UPNEI' 

1-02-002-99 OTMER/NOT CLASIFO u.o o\ )1.0 s u.o 0,30 l.O~ TONS RUPN£0 

LIGNITE 

1•02-C.Ol-01 >&OOMHBTU PULYWH 6o50 A l0-0 s n.o 0.10 1,00 .,.IJNS IHIA.N[O 
1-02•003-02 >IOOIIMB TU PULYORY 6. 50 • 30.0 s ll-0 D.ltl 1-Qll TONS rt•JPN[I" 

1-0l-OOJ-Q) >IOO~MeTU CYCLO~E 6.50 A 3oJ.O s 17.0 0.30 1.oo T~"s n•JQflif=O 
1-0Z-003-04 >lOOMMBTU OFSTKR l>oSil I JO,O s lloi) I-DO 2-00 TUNS Rl}~ill .... ') 

1-0 l-00 J-05 >IOOHMBTU UFSTU 6.50 A )11.0 s 13.0 1.00 2,01) TONS RUPr-!~0 

l-02-00l-06 >IOO~MBlU SPOSTKR, 6-50 A )0.0 s 13.0 L,OI) 2,00 TuiiS KUI<~fn 
1-02-003-0T I o- IOOMM8TU 0 YP UL 6.50 " JO,O s 13-0 1),)') I -J!I - TONS 1\Uio.PI.t:>J) 

I-G2-C03-08 LD-100MMBTU IITPUL 6,50 A lO.O s 13.0 0.)0 1.00 T!lN~ SUt"N~O 

1-02-UO l-09 lD-lOQ~MOTU DFSTK 6-50 .. ,o.o s 1),') 1.00 2,oc TONS SU~NFO 
1-0Z-DOl-10 IOo-IOOMMBTU UF STK 6o50 4 30.0 s U-.1 1-0.J z.oo TONS RUP~I~D 

1-0Z-001-ll ID-IOOMMSTUSPDSTil &,50 • )0.0 s u.o 1.00 2.00 l'JNS AllrNEO 
1-02-00l-12 <10MM8TU PULV ORY t..so A JO,O s ll.'J 3-00 10.0 T~NS Fl\J~~ro 

1-02-UOJ-U < IOM118TU llfSTOU 6.50 A )0.0 $ l),(l 3.00 10,0 TJNS 'ltl•PII.Ifl"' 

·-02-003--14 <IO~MeTU UFSTDKA ·&.so A lO.O s u.~ 3,00 tO-O TONS BUP~lE'I) 

1-0l-003--15 (10MM8TU HIMOFIR£ 6.50 l 30.0 s u.o ZJ,O 90,0 TO "'S 'UPNE~ 
1-0l-001-16 <IOIIM~TU SPDSTKR ~o.so 1 30.0 s u.~ 1.00 10-0 TONS f!IIJPtlfl') 

~E51DUAL DIL 

1-02-004-01 >l00MM8TU/HR Zl,O 157. s 6~.0 J. ou •• 00 10')(1 l't6li.O~~ HURfiiFI") 

)-Oz-oo~oz ID-100•UI8TUIHR n.o 157. s t.o.o l-00 4.1':"0 1000 GM L~NS 'EUJ~'-'1!0 

1-02-00,...03 (IOMMBTUIHR 23.0 157. s 60.0 3,00 '>-00 10.:.~ G•LlON$ RIJ~NfO 

DISTILUTE OIL 

1-02-005-UI >IOOMMBTU/HR IS, 0 IUa 1>11-U )-IIU ~.oo l~UO GAll "NS "1.Pt NEU 
l-02-005-02 10-IOOMMBTUIHR ISoO l'tZ- &il.O 3.UO •-O~ lOuO GAlLu''~ Bli•"'E~ 
1-02-0115-03 < lOilMB TU/HR IS.O l't2. ~oo.o l.O? ~t-.DO I?Ot' ('j.ALLnNS FHIP~tf(J 

r;AT~RAL GAS 

l-02-006-01 >100M NO TU/HR 111.0 o ... u 6JO, 1 .. 0(~ 17-n Nll.li'N (II~IC FF".;T 81H·:IItij;l'\ 

1-oz-oo01-oz lll-10~MM8TU/HR 10.0 0.60 ZJO, 3-1111 l7o0 MILliON CU81C FHT IIU·~~o 
1-0Z..00!>-03 (10MMUU/H~ 10.0 lloi>O uo. J.oo n.o Nllll (IN CURl C fFfT aupa.~ ,.f'\ 

PRCCHS GAS 

1-oz-oo 7·01 ReF INcA V >100 "'llLlUN CtiSIC. F~Ef ""''"'~11 1-0Z-00 t-02 REf IN£. f IQ-100 MILliCI~ C'J~IC FEET i\IJU:ff ') 

1-02-007-03 REFIPIERV <10 MILLION CUSIC FEET ~UP'<~O 
l-02-00J-114 SLAST FMC )100 Mlll.IO•' CUR)C HFT BliP'<ED 
1-Dz-oor-os BLAST f~C ID-100 MILLI?N CURIC FEFI RUPN~O 
1-oz-oo1-06 BLAST FIIIC (10 MllllliN rURIC FefT eu•T 1-02-007-07 COKE OVEN >100 "ILLIO~ CUBIC FEU BUO'I 0 
1-oz-oo 1-oe CO~E OVEII 1D-IOO "ILLID~ CIJ81C FEET 8U~N 0 
1-02-007-09 COKE UVEN C1 0 MILLION CU81C FHT 8UR" 0 
1-02-007-99 OTMER/NOT C.LISIFO "ILL IIJN CIJBIC FEf.f 8\!P'i D 

'A' INOICATU ASH CCNfENT bND, •s• INDICATES SULFUR tO., TENT )F THE FIJElo ON A PE~CEI'lT BASIS IB'f ~EIG11TI 

1/75 AppendixC C-3 



EXTCOMS BOILER ·INDUSTRIAL ICOlfTINUED1 'liUNOS E II l T T E 0 P E II U II I T 
~ ............... ~ ...................... 

CCIIE .. ... SOle ND• ~~~ co . U II 'I T S 

1-oz.-.ooe-oz &G-lOOIIIIBTU/HII ZoOO A n.o s 15~ o.zo 2.00 TONS IU~IIED 
1-oz-ooa-oJ <lOIIIIITU/111 z.oo A· JloO s 6o00 Oo2D lOoO TONS .IUIIIIEO 

-IICOD/8AIIII "IIASTI! 

l-D2•009-Dl lAIII( BOILEII n.o lo50 lOoO ,~:.oo z.oo TONS BURI>ifD 
l-02-DO,..OZ IODOIIAIIII BOILEIII u.s 1.!10 10.0 z.oo 2oOO TOllS BURNED 
l;..oz-oot-oJ 1000 10 ILEII 10.0 &.so .&o.o ,.oo ao.o TOllS IURIIED 

~10 PETIIOLEUII GAS 

a-oz-o&o-oz lG-&ODIIIIITU/1111 1~ JS'· ... , s lloJ ·o.:to a.n lOOOG41.LOU IURNEO 
1•02•01- C1011111BTUIMII &.75 ... s s &&.1 0.)0 &.55 1 OODGA LLOIIS IUIIIIEO 

BAGASSf 

l•OZ•OU-ol :.&00 lllllfU/IIIl. zz.o o. z.oo z.oo z.oo TOllS BURNED 
l•OZ...Oll•OZ 1D-10011111fll~li. 12·0 o. z.oo Z.OO 2o00 TOllS IURNED 
1-DZ-DU-DJ <lOIIMIITU/111 zz.o 0. z.oo z.oo z.oo TONS 8UIIIIED 

SLD WASTE-SPECIFY 

1•D2•0U•01 >lDO MMBTU/IIIl TO'IS IIUII'IED 
1-02-ou-oz lOD-100 IIMBTU/HA TO'I\ 8UPNED 
1•02-012•0) <10 MNBTU/MII TJ'IS IUPO!FR 

LID WASTE-SPECIFY 

1-oz-ou-01 >100 MIIBTUIMR I ~00 GAt LI.'~S RU'ONI'D 
1-oz-ou-oz 1D-l00 MIOIBTU/111 t')OQ GAUCN$ RlJR~ED 
1•0 2-0 13-0 3 <10 MIIIITU/HII IO'lO GALlONS IIUPNen. 

tTHfR/NOT tLASIFO 

1-02•999--91 SPECIFY IN ~EMAIIK 141LLION CI:I51C fHT A\IPN~Il 
1•02-999--91 SPECI~T IN REIOIARK 1000 GAU[I'I IIURNEII IL IOUIOI 
1•02•999-99 SPECIFY 'IN AEMAIIK TONS BURN~Il 1$0LIDI 

~XTCOMB BliiLU •CCMMERCL•INSTUT IlL 
••••••••••••••••• ................. 

U1HR.CITE COAL 

1-03-001•05 1D-100MM8TU PUL•t u.o A u.o s 311.0 o.o3 t.oo "'IS IIU~~EO 
1•03-D01-D6 ID-100"M8TU PULDY n.o A 38.0 s 1 a.o o.ol 1.oo TONS RUR~ED 
1•03-001•07 1 D-IOOMMUVSPDSTI · u.o A )8.0 $ 15·0 loOO z,oo TONS RUR'l[(l 
1-GJ-001-08 <IOMMBTU PULVIZED 11.0 A n.o s ae.o O.Ol 1,00 TO'lS BURNED 
1•03-DO 1-D9 <10M118TU STOI!.Ell 2.00 A 38o0 s 6.00 0.20 to.o TONS AURNED 
1•03-001-10 <&OMMBTU SPOSTOKR 2.00 • 31.0 s u.o 1.00 10.0 TONS BUANEO 
1•03-D01•911 OTHSINOT CU51FO n.o ' :te.o s 11.0 o.u a.oo TilliS BUAIIIED 

81TUMI NOUS tOAL 

1•03-002--05 1o-&OOMN8 TU PULIIT 13.11 A 31.0 s 30.0 o.oJ 1.00 TOllS BU•NEO 
1•03•002•01> 1D-100MMIITU PULDV 17.0 A 38.0 s u.o 0,03 J,OIJ TQIIS BUPNEil 
1•03-002-07 1D-100MM8TU OFSTK ~.oo A )8,0 5 u.o a.o., 2,011 TO'IS oU•NEO 
a-u-ooz-oe lD-100MIOIIITU UFSTI( 5.00 A 38.0 S· 15.0 1.00 z.oo TC'NS 6\IRNeD 
1-0l-00.2-09 &O•&OOMMefUSPOSTK u.o .. 38.0 s u.o 1.110 z,,o TONS BU~'fi'D 
1•03-002-10 ID-IOGMMITU HANFR zo.o n.o s J.IIO 20.0 90.0 TONS RUONEI) 
1-D3-o02•11 <1011M8TU OFSTO~ER 2.00 A )1.0 s 6.110 3.00 to.o TC'NS S\IPN~D 
1•03-002-12 <10MMBTU UFSTOKEII 2.00 A 38.0 s 6.00 J.ao 10,0 TONS BUA'IfD 
1•03-002-U <&OIOIMBTU SPOSTOKR z.oo • 38.0 s 6.00 3.00 "·0 TONS BU•,EO 
1•03-00Z•U C10"M8TU H .. NDFIRf zo.o n.o .s loOil zo.u 90.? TIJPIS BUPNED 
1-03-002-911 DTHEIII/NOT CLASIFD 13.0 A u.o s 15.0 llolO z.ou TJMS 9U~NEO 

uGTine 

1-03-003-05 lD-IOONNBTU PULWT 6oSO A 30.0 s u.u 1.ou ~.oo. TJNS AIIP,Fn 
1-0l-DOl-06 1D-100MMITU PULDY 6o50 A 30.0 s 1),0) 1.o~ 2.00 T')NS ~•JNN fl) 
1•03-003-07 lD-100MMBTU OFSTK 6.50 6 30.0 s u.o l'.ou z.oo lON~ BUR!lr.O 
1•03-003-08 1D-100MM8TU UFSTK 6o50 A 30.0 5 u.u 1.oo z.oo Tr)t~IS a·J~NED 

1-o 3-DOl-DII 1D-l00MM8TUSPOST~ l>o50 A JO.O s 13.0 1.oo z.oo T!'NS s•.!RO FD 
1-0l-003-10 <10~M8TU PULV•ORY 6o50 A lDoO s u.o 1.ou 10.0 IONS eu•~··o 

1•0,_U03•U <IOMMBTU OFSTOKU ~>.so a llioll s u.o 3.00 13.0 •~"s e•J•'<W 
1•03•003-1<! ClOMMITU UFSTUKER 6o50 A 30.0 5 u.o 3.00' 10·0 TONS RURNED 
1•03-003-U <IO~MBTU SPOSTOKR 6.50 " 30.0 s u.u 3.011 10.0 TONS fi'JANED 
1•03-D03-1. <IOMMBTU HANOFIR! 6.50 A 30.0 s u.o zu.o 90.0 TUNS RUPN~O 

RESIDUAL OIL 

1-Dl-DII•-Dl > 100MNBTU/IIR u.o 157. s 60.0 3.00 · ~.oo 1000 GALL O~S II'JONFO 
1•0l•OQto•02 1G-100MIOIBTU/IIII u.o tn. s 60.0 3.0') 4.00 1000 GALlONS BUPIIEO 
1·03-004•03 <lOMMatU/111 u.o 157. s 60.0 j,OJ •• oo' 1000 GAUDIIIS 9U~NED 

DISTILLATE 

1•03-005-0l >IOOIIMUUIMR 1s.o lU. 5 foO.O J.OO •• oo 1000 GAlLON$ IUPNEO 
1-D3-D05-D2 to-&OOMM8TU/HR 15.0 1U. ·S 60.0 3o00 4~00 1000 GALLON$ BURIIfO 
1•03-005-0J <10MM8TU/MII &5.0 142. s loll.O , 3.oo •• oo 1000 GALLOIIS IIU~NEO 

"A' INDICATES ASH COM TENT AND •s• lllDICA1'ES SULFUR CONTI!NT OF THE FUEL, ON. PERCENT BASIS IBV WEIGIITI 

C4 EMISSION FACTORS 1/75 



EITCIN BOILER -ttiKRCL·INSlUTHL (COKTINUED)' p o U II D S e M I •T T E D p E R u ".t _,. 
.... .,..ulu•uaa ......... ~***....,... .PI"T sox NOl tiC -co U ~ I.T 5 

N.lTURA~ laS 

t~O:J-00~!1~ _>lODI!MBJ!JI.IIR . .10 .• 0 11-60 no. e.o.o zo.o MIL~ION tUalt FEET BURNED 
1~03-00.,..0 ·~ lOOII"B TUI .. 10.0 0.1>0 uo. •• oo zo.o MILLION CUBIC FEET ~UROIEO 

a:..o~D0&-03 <;lOMMaTU/ttR 10.oCI o.~o eo.o e.oo 20.0 MIL~IDIII CUBIC FEET BURN~D 

PROCESS CAS 

1-03~007~01 SEMAGE>100MM87UMR MILLION CUBIC FEET BIJRNfD 
1:..03-00 7-0l : SEMAGE .1~100 . NILLION CUBIC FEET RURIIED i 
1-Dl.oOOl-oi'". SEWAGE<lOMMBTU/1111 MILL tllN CUBIC FEET BURNE!~ I 
l-OJ-007-99 OTHEII/NOT "tLASJFO Ill LLION CUBIC FEET BURNED , 

WOOD/ BAliK WASTE 
.-· 

1~03-CID9-01 eAAK BOILEII . 15.0 1.5d 10,'1 z.oo z.oo TONS BUll NED 
1~o:J-009--02 IIJOD/URK IOIUII u.s 1,50 10.~ z.oo z.oo TOllS BUAIIEO 
1-03-DO'J-Ol 11000 BDILU 10.0 loSO 10.0 s.oo 10.0 TONS BURNED 

LID PUIIOLEUit !OAS 

1-D:J-010:..02 l~lOOMMBTU/tJt 1•85 ... , s 9o50 o.n 1oft 11)00 GALLONS BIJRN~P 
1~03-01~03 < 1 OMMBfU/HR 1,85 "'·' s 9.50 o.n ,_,, IODO GALLONS BU~NFD 

SLC IIASH-SPEt.IFT 

1-o)-ou-o1 H DO MMDTU/IIR TONS llU~IIEO 
1-0l-0!2-DZ 1~101J MM&TU/Hl T'lNS IIUP'IEO 
1-C~-OL2-D3 <10 MMBTU/HR TONS 1\URIIF.n 

LIQ WASTE-SPECIFY 

1-o3-01~0l HOD IOMBTU/ttk 10011 GlLLONS euP~fn 
·-03-0 13-02 lD-100 I<MtiTil/IIR 1•)00 Glll'li\IS BUA'Iffl 
1-U-OU-D3 <10 .MN&TU/HII IMO GALLONS IIllANE I! 

OTHEII/NDT CLASIFO 

1-U-.'119~97 SPKIFY IN IIEMAIIM MJLLIO~ tU~IC F~fT ~U~NE1 
1~03-999-91 SPEClFY IN IIEIIAU IIJ"O GAll 0 .. BUP .. ~D I L IIIli 01 
1-0J-9GCII-o'IIQI SPECIFY IN- REMARK TO~S SUANFD I S<'LIOI ' I 

INT!RNLCIJM8uSTION -ELEC'o RIC G!NEIIATN 
••••••••••••••••• ••••••••••••••••• 

DISTILLAte Oil;. 

r..g~:::~::~ TURIIINE s.oo 144, 5 &a.o ,.&D 15.4 IMO G•LLONS eull'lfD 
"ltEC1PRDCAT lNG ~~. s 10-)') C.Ail'JNS BUP .. tn 

NATURAL GAS 

2-01-DOZ-01 Till IllitE 14,0 0.60 <IU. <12,0 115. IOHL IC .. CURIC FEH 
2-01-002-02 REt IPitllCATING 0.60 ~llLID1l tU~Ir. fffT 

tlUEL 

2-01-DO:J-01 IIECIPRQCATING u.o 14olo. 5 no. n.o zz~. THOU~AN•I\ Df r.ohoNs 
i!-Ol-OOJ-02 TURBIIIIE s,OD 14<1. s u • .r 5,60 Ue<l 10" Gll' nNS eu•Nto 

RESIDUAL OIL 

2-01-00 .... 01 TUIIIINE 159. s 1,~0 GlLL~NS 8U~~E~ 

JET FUI!L 

2-01-005-01 TURBINE •• zo IUOC Glli.ONS ~UP~fll 

CRIIDE OIL 

2-01-oorDl TURBINE 1'&. s 1~0~ Glt~ONS ~U~~EO 

PR~CESS GU 

ii-OI-007-01 TIIIBIN£ 950._ "JLLION tUBIC FEP' 

Of~ER/NOT CLASIFD 

2-loi-'19~97 SPECIFY IN ~EMU "ILL IUN CUSIC FEET Bll' .. fll 
2-Dl-'199~8 SPECIF'r 1N REMARII IOo)l) I;ALlliNS R'JQNfO 

INtEA~LCG"ti~SfiON·•tNOUSTRIAL ................. ••••••••••••••••• 
DISTILLATE OIL 

ii""Oil-001-01 TURBINE , ... 1"'"· s au. 1000 GlLLCNS BUR lifO 
2-02-DO 1-112 REClPRDCAT lNG u.s loMe 5 U9, n.s 102. 1300 GALlO~$ eu•~to 

NA TUIIAL GAS 

2-0il-002-01 TURBINE o • .a S98o MILL tON CUBIC FEET 
2•02-DOZ~Z RECIPROCAl lNG o.&o no. MILLION CUBlC FEET 

GASOLINE 

z-oz-oo~-o1 RECIPRDCAt IWG •• so SoH 102. lU. lo9<1Do lOOO GIILLONS BUANEO 

'"' INDICATES ASH CGNTENT AND •s• INDICATES SIAFUR CONTatT OF THE FUElo ON A PUCENt llASIS IBY WEIGHTI 
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INTERNLCOMBUSTION ·IIIOUSTRIAL (CONTINUED) POUIHlS ~ " I T ' J a. P E II u ,. ' .................... ****..._,,~ ' .... Rt SOli Mill HC c~. U N I T S DIESH FUF~ 

2•02•0 04•0 I ~ECI~ROCoTIIIG n.s ........ $ 4o69. n.s lOZ. 1000 t'lAllONS BURNED 2·02·0 ···02 .TI.itBINE u.a 144o. s no. :n.o zzs. 11.100 CoULON$ IIIII NED 
RESIDUAL OIL 

t-O~OOJoOI TURII,.E U9o s 1000 GALLONS BURNED 

JET FUEL 

2-G 2-006-01 TURBINE 6.20 IDOO GAL~~S BURNED 

CltUDE OIL 

,._02-oOG'I-Ol tiM&JNE ..... s 1000 GULDIIIS BmNEO 

PRCCESS GAS 

2-02•00 .. 01 TURBINE 950. s ~ILLI o" c;u~l C Hn 2-02-001-02 RICIPltUCUINO 950. s ~ILl ION CUBIC FHT 81JRNED 

OTHER/~T CLASifD 

2-02-999-97 SPEC IF'f -IN UIIAR~. "ll~ ION CUBIC FEF.T BUAUEO J-oz-n'il-98 SPEC I" 1111 REMAIIK 1000 GAllON\ 8UANEO 

INTE~NI.COMBUST 10" •CCMMERCL•INSTUT'Il 
••••••••••••••••• ••••••••••••••••• 

CIESH 

2-11~001-01 RECI PR.OCA TING 
OTHU/NDT Q. ASIFD 

u.s ........ ..,. H.s !OZ. TI1'1USAIIIOS (IF GAlLO"$ 

Z-Ol-999•97 SPECIFY I~ ~EMA~~ "llliO~ C•JSIC fEET BU~~eo 
~0~999-" SPECIFY I~ MEMAR- 1000 G~~I.IJNS ~·JD~fO 

JNlE~NLCCMB~STION •ENGINE TESTING 
••••••••••••••••• • •••••••••••••••• 

AI~CR4FT 

2-04-001-01 TUIIIOJU 
ROC~ET IIOlOII 

11.8 u.o ..... , ..... o n.1 THOUS~NOS ot fiALlO~/FIIFl 

z-o ... -oo~ot SOLID PIIDPELUNT T fi~S OF FilE~ 

OTHER/NOT CLASIFD 

2•0+-999-97 SPEt IFY IIIIIIE~AU ~ILLIO•· CU~I~ FHT 8UQ~f, 
Z-D.-999-98 SPECIFY IN REMAR~ t l'>J c•.uru~ su~'lFD 
2-04-999-99 SPEC IF¥ Ill REMARK TONS 8U~N€n 

INCUSTIIIAL PROCES •CHIIIC4l IIFG 
••••••••••••••••• ••••••••••••••••• 

ADIPIC ACID PAOD 

l-01-001-01 C.ENEIIAL•C \'CLCHEX o. o. u.o o. o. TO)NS PIIOilUCfO 
~-01-001•99 on~/NOT CUSIFD Tfl"S PR~UOJCEO 

AMIICNIA W/METHNTR 

:t-0 l•OOZ..Cil PURGE GU o. o. o. 90.0 o. '"NS PRIJOUCrO 
l•OI•OOZ..OZ STORAGE/LOADING o. o. u. o. f). TI'J"1S P~OO•JCfD 

A~M~NIA ~/COAB$118 

3•01-DOJ-Ol R E GEII ERA TOR Ellf o. o. o. 1. zoo. f 0"1~ r~~DL•r.E? 
":t-Ot•OOJ•GZ PURGE GAS o. o. o. 90.0 o •. T':'~S p~jJOllf.E.' 
:ro 1-oo~n STOR&GE/LOACING o. o. o. o. o. Tr1US PDf!OUCW 
l-0 I-DO l-99 Ofii~R/NOT C~ASIFD TC'NS PADOIICEII 

AMIIONIUII NITUTE 

3-01-D0-1 GENERAL o. rn~~ PROOUCEO 
:t-OJ-(IM-99 Q1MER/NOT CLASIFO TONS PPCIOliCfD 

CARBON BUU 

3-01-00,-01 CHANIIIEL PROCESS 2o.WO. o. o. u,soo. n,soo. T~l"d POfJCIUrF I) 
~Dt-005-02 THEIIIOAI. 'ROCESS o. o. o. o. o. TONS P~f'OIJC~O 
3-01-DOS-ol FuRNACE PR:IC GAS L.eoo. s.~oo. TC~S PP-'JOUCEO 
3•01•005•04 FURNACE PAOC OIL ~oo. 4o 500. T1NS PPOOliC~!l 
J-0 1-005-05 PUR~ACE N/GAS/01'- ~lOo T()NS P~ODUCED 
~ot-oos-" OtHER/NOT ClASFD TONS PRODUCT 

C~ARCOAL MFG 

l-Gt-006-01 PYRDI./OISTIL/GENl 4oOO. 100. uo. TONS PRIJOUCEO 
:t-OI-OC6-99 OTHER/NOT CLASFO TONS PAOOUCT 

CHLCIIIIIE 

~DI-007-01 GENERAL o. TONS PRODUCED 
~01-0Gl-99 OTH~/11101 CLASIFD TONS PROOVCEO 

•A• INDICATES ASH tOIIITENT AND 0 S 0 INOJCATES SULFUR CONTEIIIT OF tHE I'UELo ·olll A PERCENT BASIS COY IIEIGHTI 
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I~DUSTRIAL PROCES' ·CHEMICAL Mf6 (CONTINUED) .,. a u N 0 .s II; II I 1 t E 0 P E P. U N l T 
, ....................... .................. H.IH· SOK NOX 14( co U , I T S 

CHLD~-ALK4LI 

3-0 1-00B-01 LIOUIFTN-DIAPHRGN o. 100 TONS CHLOP INE L IOU£FIEII 

3-01-008-02 LIOUIFfN-N~C tEL o. 100 TDNS CHL;'JPINE LIOUEFIE~ 
3-0l-0011-0l LOAOING fNKC:ARYNT o. o. o. o. o. 100 fOilS CHLORIIIE LIQUEFIE 

3-0 1-GOS-0'1 LOADING STGfNKYNT o. u. o. o. o. 100 TONS C"-DAINE L IOUEI'IE 

3-0l-0011--05 AIA-BLDM NC BRINE ·o. o. o. o. o. 100 TONS CHLDUNE LIOUEFIE · 

3-0l-OOB-99 OTHEP.INOT CLASIFD 100 TtlNS CHLORINI! I.IQUEFIE~ 

CLEANING C~EMICLS 

.)-01-00'r-01 SDAPIOEf SPA YOR Yll 90.0 T DNS PO(IIlUCED 

)-01-D09•10 SPECIALTY CLEANRS o. TOOlS PRIIOUCT 

3-01-00<r-99 OTHERS/NOT CLASFO TOllS PRODUCED 

EIIPLC Sl YU•TIIT 

3-0l-OID-01 NITRATION REACTRS o. o. lbO. o. o. TONS PPI1DUCED 

3-01-0ID-OZ ~03 tONCTRTilS o. o. '1.00 o. o. ToNs p~nnuceo 

)-01-01D-D3 N2S~ REGENEAAfR o. u.o 2.00 o. o. TONS PP ODUCFD 

3-01-D IG-0~ RED WATER lNCII'; 3Z.O z.oo n.o o. o. TONS PAOOLCED 
3-UI-GI0-05 OPEN WASTE BURN TONS tiUPNtO 

3-01-0ID-06 SELLIH UHAUST o. OoJO o. o. o. TONS PRO!'HICEO 

3-C1-0IG-99 DlHeA/IIOT CUSIFD TQNS P'H'OLCE'3 

HTORc;t"LOUt ACI 0 

3-0I-oll-01 BYPRQDUCTWIDSCRU~ o. TONS FI~AI atiO 
3-III-DII-G2 BTPROllUtf II/SCRUB o. TNIS FIN&L ACID 
3-01•1111-99 OTHER/NOT CLASIFD ro•tS FINAl ACID 

HYDROFLUtRIC ACIC 

3-01-012-01 R0TRY~ILNII/SCRU8R D. TONS ACI n 
J-tl-0 12-0Z ROTRYKILNII/OSCRUB o. TONS •tiD 
J-01-012-0l GRIND/DRY FLUOSPR zoo. TONS FLUvP~PAP 
l-0 1-0 12-'19 OTHER/NOT CLASlfD TONS l( 10 

NITRIC ACIC 

:t-01-0 13-01 AMNONIAOllDATNOLD sz.s TONS PURF ACID PPilDU(f(l 
3-01-0il-02 ANI10NIA0liDATNNEII ... 50 TONS PUPf Ar.ID pqof>Ut<IJ 
3-01-0U-03 NITACO CDNCTR OLD s.oo TONS PURf 4CI 0 PRC)IJUCEO 
3-0·1-0ll-C<t NITACO CONCTR NEll o.zo TONS Plii<E ACID PR('~UCED 

J-o a-o 13-Ds Ui'ICONTRDLLEO TOOlS PUPE ACID PA,C".ICE~ 

3-0I•OU-06 •ltATYL/C0118UST EP TONS PUH At 1 o paroute o 
3-01-013-07 UNCO'ITROLLED TONS PIJH At In PRODUCED 
J-0 1-013-08 IIIABSO~BERS TOOlS PURE ACI 0 PPI1Dll(f0 
l-01•013-99 OTHER/NOT CLASIFD T~S PU!lf ACID I>AOOUCEO 

PAI"'l MfG 

)-01-0l'i-01 GENER4L z.oo 10.0 TONS pqoDuc~n 
J-oa-oa•-oz PIGIIEIIT KILN TONS PRODUCT 
3-01-01'1-99 OTHER/NOT CUSFD TONS PRODUCT 

VA~~ ISH MFG 

3-01-015-01 BODYING OIL GENL o. '10.0 TD~S PR!'DUC~D 

l-01-0IS;..Oz OLEDRESINJUS GENL o. 15Uo TONS PoODUtEO 
l-01-015-0l ALKYD GE.,EUL o •. 1&0. TONS PROOIJC£ D 
3-01-015-05 A~RVLIC GENERAL o. 20.0 TONS PRODUC~D 
3-111-015-99 OTHER/NOT CLASFD TONS PR!'IPJC~O 

PH0.5-AC 10 WETPROC 

l•OI-016-01 REACTOR-UNCONTLO o. TONS PHOSPHATE •cc•. 
3-01-016-02 GYPSUM POND o. TONS PHOSPHATE ROC~ 

•3-0l-016-0l tONDENSR-UNCONlLD o. TONS PHnSPHOTt ROCK 
3-01-0 11•-99 DT11ER/NOT tLASfG T.lNS PROOOJCEO 

PHDS-ACIO THERMAL 

3-01-Glf-01 GENERAL TONS PHOSPt(IROU$ auq~en 

3-01-017-99 OTHER/NOT CUSFO TONS PR('QIJCED 

PLASTICS 

3-01-018-01 PVC-GENERAL n.o TONS PRODUCf.D 
3-01-0l<I•OZ POI.TPRW-GEIIERAL )oCJa TONS PRODUCED 
3-111-DIB-05 6AII.EL HE-GENERAL TOllS PRODUCT 
3-01-0111-99 OTHER/NOT CLASFO TONS PRC'DLCEO 

PHTHAL It AN~YDRID 

3-01-0I'r-03 UNCONTROLLEG-GENL )l.D TDI'IS PRODUCED 

PRI"T lNG l~K 

3-01-0ZG-01 COOKING-GENERAL o. lZO. .TONS PRODUCED 
3-01-0ZD-OZ COUII.ING-DILS o. '10.0 TONS PRODUCEil 
l-DI-o2D-Ol COOKING-OLEGRESl~ o. 150. lt>"'S PRODUCED 
l-01-0ZD-0'1 tOCKING-ALUOS o. l60o TQNS PRODUCED 
3•01-GZ0-05 PIGMENT "lliOIGGEN z.oo TDN$ PIG"EOIT 
3-01•02 D-99 OTHER/ NOT CLAS FO TOMS P~OOUCEO 
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INDUSTRIAL PROCES ·CHEMICAL fiiFG (CONTinUED) P I U N 0 S ~ fll I T T E 0 , E ~ UN I T 
··~-.................... **~"*** 

SOD IU~ CAIICNATE 
PMt SOl r.ox HC CD U II I T S 

~01-0ll-Gl 411MOIIIlA IIECGIItiiiY o. TONS PRODUCED 
~01-ou-oz HANOI, lNG ••. ao TONS PRODUCED 
:J-Cil..O.U•99 OTHER/NOT CL...SPD TONS I'RDDUCED 

H Z$04 -c HAll IEII 

,...01-022.,-01 ;EIIEU~ o. TONS PURE •1;10 PIOOUCEO 

H2S04-CONTACT 

3-01-023•01 99ol (COIVERS10N 2oSO 4o00 TONS PURE •tiD PAOflOC:fO 
~Ol-02J-04 9~.~ CCNVEISI ON Z.!IO 7oGO TO,.S PURE ACID PRODUCED 
l-01-0Z:Jo.Oio · 99,0 COlliVER $ION z.so 1<\ooO TONS PUH AC 10 PRODUCeD 
l-01-0U-08 98.0 CCNYEASIDN 2.50 n.o T~NS PUAf ACID PROOOCED 
l-01-023-10 97.0 CCNVERSIDN 2.50 .o.o TONS PU~e AC I 0 PRDOIJ;f'l 
3-01-ou-u 96.0 CCNVERSION z.so li5o0 TOI'IS PUR£ ICID PRQOUCED 
J-Ot-ozr1• UoO CCI'lYERSION 2.50 1o.o TDI'l$ PURE ACID PROOUCED 
J-o 1-ou-16 UoO C:ONYEIISION Zo!IO 12o,O T~S PU~~ •tiC PRDDUCE'l 
l•Ol•OU•LB n.O CONVERSION 2.~0 96o0 TOIIIS PUPF ACID PRODUCED 
~Ol•02r" OlHEII/NOT CU~FO TONS PRODUCED 

$YNTHET IC FIBERS 

3-01-02~01 NYLON GEI'jfUL T.oo TONS Flft~P 
3-01-0Z+-02 DACRON GENERAL o. TllPlS FinE• 
3•0 l-02\-0l OR~Jol TONS PAr'lllt T 
3-01-0Z<\o-04 ELASfJC TCIPlS PAI'DIJC T 
3-01-02 ... 0! 7ER.ON Tn••s po·•ooc• 
l-Gl•Ol\-06 PCUUTO TIJNS l•~'liHJI; T 
3-Gl•OZ<Io-08 NONe.· tONS PAf!OUC. t 
rOl-OH-10 ACR'I'LIC T~~S PF('OUCT 
rO l-OZ<~o-12 TYVEI TllPlS PPQI'I•Jr.T 
3-01-0H-14 OI.EFIJoiS TI'N$ PPOO'JCT 
3-G1-G2,.._99 OThERS/NOT CUSFO T'l"S PADDUCEO 

SEMISY,.THICF18R 

l-01•025-Dl RAYON GENERAL o. TOOl$ F IHE 0 

l-0 1-02 !1-05 ACETATE To~s poorucen 
3-0l-OZ!I-10 VISCOSE TI' .. S PA"OliCEQ 
;.u-025•99 OTHERS/NOT CLASFD Tll"S PAQOUCFIJ 

SYNTHETIC RUBBER 

3-0l-026-01 BUTADIENE-GENERAL T~o . .lll~ P'A f"'"ll(. T 
;.o&-026-02 NETHV~PRUPE~E-G~L TrPlS PAOOIJ!':T 
l•O l-QZ6-Q3 SUTYNE GEIIIEUL T f"IS PA~~IJCT 

l-0 l-o 26-04 PENtAOIENE-GENRL TtJNS PQ('OI.Io:f 
3•01-026-05 GINEJHHEPINE GEN~ T O~S PRJ OOJCT 
3-1) l-D21>•06 PENTA'IE-GUeRAL f~~.fS P'H'!('IJ.;T 
l-01-02,..0? ETHANfNITAU~EII TuN! P~ qnuc r 
3-0l-oz,..oa ACRYLONITRIL -GEN fiJ~< p"n~IICT 

)• 01-026-09 ACAO~El N-GHEMA~ TC'"'S P•l'DUC T 

l-0 1•02,_ 20 AUTO TIRES GENEAL tn~$ P>I)~IJC T 

l-01-D26•99 OTHERIIIOT CLASFD T :u .. S . PR-:·IJUCT 

FEATILIZ AN~NNITR 

:J-01-QZT-01 PR IL 7WR•NEU.TRL llR u. llo T'l~S PP.OLl'.lf-1.1) 
l•CH-027•02 PIII~LIIIG TOIIEA o.9e o. TI':I"IS PD(1011CFO 
l-Ol-Ull-Ol PMILTWR-ORVCOOLR$ u.o u. hl~S POC'l''J("';i) 

3-0l-Glf-04 GRANULAT•NEUTLIZR o. o. T ('N~ P~l~r,_~~~· II 
;.o1-un~os GRANULATOR o."o llolo5 rm1s P••:n~rn 
l•Ol-027-01> ~ANULAT-ORYCOO~R foOil )o.:JO "fr"f.r5 Pai.,DIJCEO 

FER H LIL-NSUPPIIOS 

1-0l-028-01 GRING-OilY 9,uo TO,.$ ORI"f"l~fl) 

;.or-ou-oz NUN STACK o. n .. s P'O:Ot!IICF? 

FERTILIZ-TRPSPIIIIS 

l-01-029-D1 RUII OF PIU o. '"~~ PA'lDIJCfA 
l-01-029-02 GUNU~AR o. '""S r~tmluc5:·l 

FEATILIZ•CIAMPHDS 

l-01-UliJ..Gl ORYU-CDOLERS eo.o P~ S •~0!:1\lef!l 
l-<)1 ..... )0-02 ANOIIUT-GAAIIULATE 2.oo TO"'S PPCOII(fO 
l-01-UlD-99 .. OTHU/ItDT CUSIFD T•JNS "IJOUC£0 

TEREPTH&LIC ACID 

l-01-0ll-01 Hl'lDl•PARAXY~ENGEN u.o TONS PR(IOUCED 
l-0 l-Dll-99 OTHEII/NOT CLASIFD Tt.l'lS PRODUCED 

SULFURIELENENTALI 

~Ol-OlZ-01 Hoo-c:LAUS 2STAGE l80o TONS PRODUCT 
3..0 1-Q32•02 HOD-CLAUS lSUGE 119. ToNS P•ooucr 
3-01-0ll-03 MOG-CLAU UUGf 146o TONS "0fliiC T 
l-0 •-O:Ji!-99 OT~ERINOT CLASIFO TONS •llODUCT 
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INDUSTRIAL PROCES -CHEMICAL MFG IC!JIITINUED) li.O illl D S l_" I T T e' D , IE R u ".I T ...................... ~ ............. •• T sa• 11011 HC CD U II I T 5 
PUTICIDES 

3-Dl-G33-D l IIAI.ATHION GALLDIIIS OF PRODUCT 
J-oa-o:u-w OTHER/NOT tLASIFO TONS PIIODIICEO 

AflllNU/oUIIDI!S 

3-Dl-O:M-01 GENEUL/DrHUI TOMS PIIDOUC T 

PIGNENT•INORG .. 

3-0l-035-Dl CALCINATION TONS OF PROOUC T 
:t-Ol-035-99 OTHeR/NOT CLASIFO TONS OF PRODUCT 

S,OOIUII SULFATe 

:t-O 1-036-'01 GEHEAAL/OJHI;II TONS paooucr 
:J•Ol-D36-'02 UI.NS. tONS PIIODUU 

SOOII,oll SUVITE 

)-01-.J31•01 :r~AI.IflfHIR TONS PRIJPUCT 
3-C1•G37-G2 TONS PROOUC T 

50011111 81CM8 

:J-Ol-038-G1 GENEUI. TONS P~llDIICT 

LITNiufll Hl'OROXIOE 

J-01-039-Dl GENEUI. TON$ P~f:\DUCT 

FERTILIUA UAU 

:J-CI-U.G-01 GENEAAI, TONS PRODUCT • 
NIUOULLULOSE 

3-0l•U.l-D1 aucro• I'Qfs o. lo!O n.o o. o. TOI.S PROPIICEII 

l-OI-O•U-D2 HZSO. CONCENTRTIIS o. 45o0 Z9o0 o. o. TOllS PROillltEIJ 
3-Cl..U.1-Dl BOILING TUII$ o. o. ZoOO o. o. TONS PR'lOlltEO 
J-D1•o•&•99 OfHER/NOT CUSIFO u. o. TllN$ PRI'DUCED 

AOiiESIVU 

3-0 1•05D-0l GENLICGIIP~O UNKIIII TONS PDOOIJ: C 

ACETnE FI.Ait! 

~01·0~~·9 01HEI/N01 CI.I$FD TONS P~OOUCT 

ACETONE 

~Ol~Ot&-01 O'IIIEI/NOT CUSFD TOPIS P~ODUCT 

IIALEIC ANHl'OIIIOE 

~oa~aoo-o1 GENEUL/OfHEI TONS PP!>1'11t l 

POLVIN~ Pl'IIILIOON 

3-01•101-01 GENERAI./OfHII TONS PROOIJCT 

SULFONIC 4CIO/ATS 

~Ol•UG-01 GENERAI./OTHIII TO~S PROIIUCT 

ASBESTOS CttEMICAI. 

.3-0I•U1•01 CAUI.II.ING a. o. o. o. TONS PACl~ut T 
:t-01•111-02 SEALANTS o. "· u • o. TilliS PRI'OUCT 
. t-Cil-1ll-D) 8~AXI L INE/CRIND o. o. o. o. Tf'NS PROOUCl 
l-0 1-111-04 FIRE PIIOO, IIFG o. o. o. o. lOllS PRODUCT 
3-Dl-111-99 OTHERS/NOT CLASFD TONS PROOUCT 

WASTE &A$ FUIIES 

3-01-900-99 OTHel/NDl CLISIFO KILL 10"1 tUAIC FHT RURNF.O' 

OTHEII/NOT Ct.ASIFO 

3+0 I -999-9'1 SPEC; IFY Ill IIEII4RII. TOIIIS PRODUCT 

INDUSTRIAL PRDCES -PDOD/A&RICULTUIIAL 

···~t~:t::·;;:~:. ,:·······, ....... , 
3-oz-oo1-oa GENERAL 60.0 TONS fiiEll P•Oou(ED 
3-02-001•9'1 OTHEA/IIOf CUSFO TONS PIIODUCT 

COFFU ROUTING 

l~oz4ooz-o 1 DIII!CTFIIII II.OISTII foliO o.10 TONS GREEN SEAN5 
3-02-COZ..OZ INDIRCTFIIIEIOASTR •·20 DolO TONS GIIHN RUNS 
l-02-002-oGl STONER /COOL Ell ••• o Do TONS GREEN IIUNS 
3-02-DOZ""'" OTHER/NOT CLISFO TONS PIIOOUCT 
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.INDUSTRIAL PROCES ·FOOO/AGAicutTUAE (CONTINUED) ,POUNoa E II I ? ' e o. 
, & A U II I T _.,..... ................... .............. ~ UltT sox Nil X Ht co U II I t S 

C:OPFU.INST_,.T 

ll-02...0C11-0l SllltM' DltUA lo40 0. TONS GIIEEN lUllS 

COTTON GINNING 

J-02·0~-ol UNI.OACIIIG _FAN 5.00 o. o. o. o. BALES COTTON 
ll-02-00~02 &LEAliE II I oDD o. o. o. o. BAlES CO?TON 
3eQZ-oOO-l ST ICKISIMA IIACHI'IE 3.00 o. o. o. o. eAtES coTTON 
J-02·0~·99 oTIIIIlltiNOT cuno UUS COTTOII 

FUO/GUIN JEROI£1. 

J-OZ•OO!I•OI SHIPINGIIIECEIVING I•DO o. .J. o. o. TON$ GUIN PRI'ICUSEO 
J-02-00S.OZ TUN Sf EAICONVE \'NO z.oo •• o. o. o. TONS GUIN PIIOUSS£0 1 
3-GZ-GOHl SCREENINGICLEANNG 5oOD o. o. o. o. TONS GIIAIN P-OCESSEO 
,_ 02•00,..04 OIIYING •• oa TONS G-AIN PRotESSED 

FEED/GRAIN CIITitT! 

1-02-00(1-GI SHIPNG/UCEI VIIG !1.00 o. o. o. o, TONS UAI N PROCESSED 
3-02-00fo•OZ TUN SFER /CCINVE YNG J.oo o. o, o. o. TONS GII.IN PR~CESSED 
J-OZ-006-03 StRfEN IIIGICI.!ANIIG •• oo 0~ Q• o. a. TONS GPAIOI PROCESSED 

' l-112-0Cr-04 DRYING 7.00 TONS G~AIN PRDtESS€0 
3-0Z-006•'119 OTHER/NOJ CLASIFO TONS GUlli PPOC~~SED 

G~AIN PROCESSING 

3-02-0o.ll•O I COliN NUL 5.011 T'l"~ r.oa111 PRQC~SSHI 
l-Cl-007-0l! SOY lEAN r.oo TrNS GUI N PAOC~SHO 
l-02-001-0) BARLUI~HUTCLUN 0.20 TI'JPI$ c••tN PA(Jt~SSFII 
J-02-G07-G4 MILD (LUN~R Oo40 TONS &U IN pone ESHO 
l-112-007•05 8ARLEVFLOUA MILL JoOO TONS r.ut N PAt'tFSSEO 
l-02~10 7-06 WET COIIIj MILLING o. T'lNS OF PMilOIJ( T 
J...OZ•007•JO MHEAT FLOUR IIILL o. TONS PPOOJCT 
1-02-00 7-99 OTIIEIIINOT CUSFD f!'"'S PAOCE $$~0 

fEED IIANUFACTIIIIE 

3-0I--008-01 IAIIUY FEEC•GENL J.Oo T••N~ c••a•· PADCBSEO 
J-02...008•99 OTHEIIIND_T CU_SFD TONS PPOCFSSEO 

FUIIUiTATN-IEER 

3-02-009-01 &!lAIN H_,.DLING J.oo o. TO"S GUIIII PP'lCESSED 
le02-D09...0.2 DIIYING SPNT GIIAIN s.oo TON~ GRAIN PAI'CE~SED 
3-0Z-GDIIo-03 IIIEiiiNG T~n•JSA"O~ OF GALlONS 
,_02-GOII-98 'IJHEit/NOT CUSFD . G•UOIIIS PP?OIJCT 
l--Dl!•DOIIe99 DTME•INDT CLASFD TI)NS GPAJN PP'JtfSSEO 

FEitMENTATN-MHISKY 

3•02•010-Gl GRAIIj MANtLING loGO o. T~N~ &A~IN PP~CESS£0 

3-02-01~02 DRYING SPNT GIIAIN 5.00 TJ"'S GPUN P11l(E5SED 
3eQZ-G1D-ol &G1NG a. 10. MUPElCSO GALl , 
J-02•01~94 OTHER/NOT CUSFD GALL'lNS· PAI'!HJC T 

FUIIENUTII-WINE 

3-02-011-GI GENEIIAL o. o. GUL'1~S OROOIJCT 

FISH ~EAL 

J-OZ-012-01 COOKER5-F~ESH'IS~ o. TtlNS FI~H ~E4L PR!!IllltEO 
l-OZ•O 12•02 CDDKEA5-ST.LEFISH o. T<JIIIS 'ISH ~F AL PPDDUCEil 
J-02•01-l-03 DRURS OoiO TllNS FISH StoAP 
J-02-012-99 OTHER/NOT tLASIFD TONS PROXESSEO 

MEAT SIODII1NG 

'3-02-0lJ-01 .GENERAL Oo30 c.or n.~oo Tr>NS "FAT SMCIIEil 

SU'itCH IOFG 

3-02-111~01 GENERAL a.oo T'1NS ~TA~CH PRODUCED 

SU&AR CA~E PRDCES 

J-02-0 ,,..01 GlttERAL Tf;,,S SLC•• PAOl'UCED 

J-02e015-99' OTHEIIINI!T CLUIFD T~N$ PAOC~,SFO 
SUGAR BEET PROCES 

J-02-016-01"" ORYU ONLY TONS Q•w RHTS 
3-02-0ir-"" OTHER/NOT CLASlFD TO~S RAil ~EETS 

PEANUT PAOCfSSING 
J-OZ•017•olo OIL/NOT CLASFD TOllS "0Dut T 
3-0:i!-011-99 OTHER/NOT CLASFO TONS PAOC:E$$ED 

,.~,O~FfJ:IHRY . 
2-Ul&-~9 OTHER/NOT CLASFD TONS PRDDLC T 

D.l RY PRODUCTS 

::t-02-0lD-01 MILK $PRAY-DRYER O• TOIIIS PADDut;T 
J-02-03Qoo99 OTHEA/NDT CUSP:O TOllS PRODUCT 
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INIIUSTRIAI. PROCES ·FOOD/AGRICU~ TURE (CONTINUED) PoUNDS E M t.T T E 0 P E k u· N I _T 

~····--·· 
........................ 

PART so a NDX H& co UN I T $ 
oTHEIIINDt &LASIFII 

l-02-'999--tl SI'EC.IFT IN REM-.U( TII~S l'lDCE S$En ll~PUTI 

l-DI-M9-99 SPEtiFY IN IIEMAkl TONS PRODUCEII IFINISHEDI 

INIIUSTkiAL PPCCES •PRINAlY ~EllLS 

••••••••••••••••• ................. 
ALUNil~ OR!•B.Ul 

Jo-Ol--0110...0 1 tRUSHINGIHlNOL.ING •• 011 TONS OF OllE. 
AL ORf.ELECROREDN 

l--Or001•01 PRl8AKE tELLS llo3 TONS ALUMINUM PPOOUCEO 
l--Ol--1101•02 HORilSTO $0DER8RG "·' Tt'"IS ALUMI"I'III P~I'JOUCED 

3-0l-OOl•IB YEATSTD SOCERIIEAG n., TONS UUMI"II,. PA'IOUCEO 
l-Ol--001•0' MATERIALS HANDLNG 10.0 TONS ALUMil\11101 PR'JDIICEO 
.J-O.J-001•0!1 ANODE BA~E FURNCE J.oo TONS AlUMINJN PRODUCED 
l--O:t--001•99 oTHER/NOT CLASFD TQNS ALUOIINUH ~AOOUCEO 

AL OU.CALC aMJD 

l-Ol-002•01 GENEA4L zoo. TONS ALUHINUII PROOUten 

COKE MET 8'1PROWC 

l--03•003•01 GENEUL 3.50 4.00 0.04 •• zo 1.21 fr"f\IS C:~·L CHUG~D 

l-03•003-0Z OVEN CHARGING •• so o.oz 0.03 ZoSil 0.60 t~~" t,Al C~\AG<~ 
l•Ol-'JO 3....,3 OVEN PUSHING 0.611 o.zo 0.07 "''s co~• (.U4~fiEO 

3-03-00.Jo-04 QUENCHING o."o TqriS t'JU. tHI'\Qr";t;O 

3-03-1103-05 UNLDADitlG 0.40 T"tNS tCI~l c,.H.U:Gr:D 
l--03-003-0(o UNCEAF lA lNG 'loGO ,~..,s co•t ~ ... •~aeo 
l-03-00.Jo-01 COAL tAl SHIHANOL T,."fS COAL CHA~GF.D 

3•o3-ool-99 OTHER/NOT tlASFD T"~S tO•l t"~GED 

COllE MET•8EEHI YE 

3-03-DOtt-01 GENERioL zoo. o. o. e.oo 1.00 Trujs C04L CH8PG~n 

COPPER S"EL TEll 

3-03-005-01 TO TAll GENERAL us. 1o2,0. Tr1r 1s t'l""('!;rty11JtiT:-O :JPe: 
3• Ol•OC5-0l ROASTING 45.0 60o0 f\\f~, [l)t:CENTOAHO C'A~ 

3-03-00!1-0J SMELTING 20o0 no. T 'N.S tO'IIC~f'<ITI:tAl~'.l ('P~ 

:t--Ol-1105~ CCNVEUING 60.0 no. T:_l~'i r.r .. Cf'<T•ATEO 'J•E 
3-0l-00!1-0, REFINING 10.0 o. T'liS CLII4C f~1~4 T~('\ ODS: 
]•03-005-ll(o ORE ORVER f'"'~~ OF (J1 F 
]oo 03-0 05-118 F·li'liSH OPER•GEIIL T'lNS PR!'O•JC.E~ 

3-03-00!1-99 O'"ER/i'lOT tLASFO T"lNS CONC.-=NTIU f~D ('IPS 

FE~ALLOY OPEN FNC 

3-03-006-01 501 FE Sl zoo. f·")PJ(j POOOllt>~ 

3•0l-IIO!o-G2 751 FES I HS. •n·•~ P~nOIIC.~O 

l-03-GC6-0l "01 FESI 565. Tl'NS PAOf"!Ut'· 'l 
3-0l--1106-04 S IL ICON "El&L 625. Tl"'~c: PA"Otii':FD 
3-01•006-'05 SILJCD,.ANGlNESE 195. TO~S parouc.Fu 
.Jo-Ol-006-10 SCREENING a. TO'JS. pqr'J(L~I\LO 

) -03-006•11 ORE DRYER T ~,~~~:j. PA.I'1C'Cf~~f(t 

3-03-006•12 LCIIICAIIB tR•REACTa TO,.S "'lilf"'(rc;.s~o 

3-03-1106-99 OTHER/NOT CLASFO TONS PAOO\Jtf.n 

HULDY SEIICDVfNt 

3-03-007-01 FERO,.ANG&NESE 45.0 T~NS ••onur.fn 
l-03-GQ7-112 GENERAL tllNS PiH,E't'IC'2ll 

I RON PRODUCTION 

3•03-oOI-01 BLAST fNt-DREtttG 121. o. o. o • 1,HII. Tnus t~~J:roucf'l 

.,3-03-1108-112 BI.AST FNC•AGLCHG '1>4.0 Do o. o. o. Tl'l"'S PIH1UIJCrn 
3-03-IIOt-U SINTERING G~NER4L 42.0 44.0 ro,,s P~'~rn.c;rn 

l--113-1108-114 DRE-tRUSHIHANili.E o. Q. T ~NS l'F I)Pf 

3-03-00e-OS SCARFING loGO o. o. o. o. To~s ••"t! ss•u 
l-0 3-0 o &-Oio SANO HANDLING OPN o. TONS HANOI rn 
1-01-ooe-ot MOLD OVENS TONS S6NO ~AHO 
3-03-00t-08 SUG CRI.SHIHANOL T.:lNS H.&I'~O\. ~a 

l~o3-ooe., OfHERI.,OT CLlSfO Tt>NS PR<:'OUC.fO 

STEEL PROOIJCTION 

3-0l-009-o1 OI'NHEARTM OXI.ANCE u .... o. TC"-'S PRf1fliJ("EO 

.Jo-03•009-112 OPNHEARTH NOlLMCE 8.30 o. T'1 .. S PROOUtE~ 
l--03-1109-03 80F-GENEUL 51.0 139. T!:N! PAOUOC~D 
3•03-G09-o4 ELECT ARC II/LANCE lloO 18.11 Tr'JNS PAOOUCEO 
3-03-009-05 ELECT ARC NOLANCE 9.20 u.o TUNS PF'JI'UCF~ 
)•03-o09•10 FINISHIPICKL lN6 rc .. s PROO'JCr:O 

3-0 3-009-11 FINISH/SOU PITS Tt.:!NS PROIJ\I(fl) 
l-0 3-009-lZ FIN I SttiGliND oE Til TONS PRCOUtEO 
3-0l-009-20 FINJ$HIOTHER TONS PROOIICEO 
3-03-GOOJ-9'1 OTHER/NOT CLASFD TO,.S PRODUCEO 

LUD $~EllERS 

3-03-0111-01 SINTER lNG 164. 423. o. o. o. fJNS COIICE .. TU TEO oqe 
3-03-11111-02 BLAST fUIINAC~ ua. 34.9 o. o. o. TO'<S tL,~tF.NTPATEO ORE 
l--03-0111-U REVERB FURNACE 1So'lo o. o. o. o. TO~S CONCENTRAtED O~E 
Jo-03-0111-04 OlE CRUSHII'lG z.o11 a. o. o .. o. Tn.,s 0, ORE tRUSHEO 
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LEAD SMELTERS (CONTINUED) P 0 UN D S E II i f T E.D p E II UN If, 
PART $011. llol HC co 0 'I I T S 

J-o:J-g1o-os M.TE~I~LS H~MDLNG s.oo o. ·o. o. o. TOrtS OF I.EAO PROOUC T 
3-0l- ICJoo99 PTIIER/ICI f CLlliFO TONS COrtCEI'fTR&TED ORE 

MOL'I'BDEIIUII 

)-1,13'0011•01 1!1 Nl rtG-GE NUAL o. II~NOREOS OF TOI\I$ llltlfO 
::s.g:~.a u.gz MILLIN~IOENEIIAL o. T 01\1$ P~ODIICT 
,._Ol-0 11-99 PROC:E 55-DTMEII., TONS PROCESSED 

TIT AfHUII PROCESS 

l-Ol-DIHI CHLDIIINATION SlAT o. ·Do o. TONS PIICDutT 
l-OH1Z.99 OTHER/NOT CLASIFO TON$ PROCESSED 

GOLD 

3-Dl-013-01 IIIMINGIPIIOGESSIHG o. TONS ORE 

IIUIUN 

J-03..014-0I Olll GIIINO o. TOrt$ P~OCFSUIS 
)-g).g 1•oo02 ltEIUCTI'f KILN TONS PROtESS ED 
l--Ol--01.-0J DRIERS/CALC I HERS TDI'fS PROCESSED 
3-03·01.-99 OTHER/NOT CLASFO TONS PROCESSED· 

IIERYLUUM ORE 

3-D3-G15-0I STORAGE o. o. o. o, TDNS 'lF ORE 
l--Ol-015-02 CRUSHING o. o. o. o. TONS PROCnSED 
l-Ol--OI!Io-03 MELTII\IG Do' TONS PR~Cf.SSfD 
3-Ul•01!1ooO" OUEI'fCH/hEAT TREAT o. o. o. o. TONS PPOnSSED 
Jo-03-CIIli-D' IOIIII'fOirtG o. o. o, o. TONS PRCCFSS~O 
3-0l-OU·•06 SULFATIOI'f/OIS50LV. o. o. o. TONS PPOCESSEI'I 
3-03-G 15•01 Sll'fTEIIIIIIG o. TO"S PROCESS EO 
3-03-0l!i--CI8 VENTILATION o • T,NS PROCHSEO 
.!oo03•015-09 LUCHIFIUER o. o. o. o. TO'IS PRCIC~SSEC 
3-03-015•99 DTNE~/NOT CUSFO o. TONS PRDCE SSEC 

MUCURl' llll'flrtG 

l-03-02 5-01 SURFACE BUSflrtiO o. o. o. o. TONS OF OOE 
Jo-Ol--02!1ooD2 SURFACE ORI LLI NG o. o. o. "· ll'I'IS CF OP~ 
)o0l-ol25-03 SUIIUCE I'AffOL ll'fG' o. o. o. o. TONS CIF CRE 
l-03-02!1-oO. l'fATURU VAPOR o. o. o. o. o. TONS OF QA.E 
3-03-02,_05 STRIPPII'f6 o. o. o. o. T~IIIS REIIIOY~O 
3-Gl-025-06 LO.OirtiO o. o. .,, o. TONS OF OPE 
3-03-02!1-oGl CDI'fVEl'/II.UUI'fG o. o. o. o. TONS OF OPE 
J-OJ-025-08 UNLOAOIIIIG o. o. o. o. TONS OF Q~F 
3-03-0U-D9 CONVIHAUL IIASU o. o. ·o. o. TON$ OF ORE 
3-0J--02!1-99 DTM!R/ffOT CLASFO TCiNS DF ORf 

MERCURY DR! PilotS 

3-0l--02""'01 CRUSHII\IG o. o. o. o. T!I"S pone essen 
:Jo<OH26-D2 RDT&IIl' FURNACE o. TONS PPOrfSSED 
3-0 :H.I26-GJ RETORT FUIIUCE o. TCNS pocc•~seo 
l--03-026-0. CUC1NE o. o. o. o. TONS PRnC FSSEO 
3-G3~26-05 8URI'fT ORE Blrt o. o. o. o. TOllS PPOCES~ EO 
l-0'!-0Uo•06 IIOEII'fiO PRO(;E$5 o. o. "· o. TOI'<S PP(ItfSS"'Il 
J-Ol-GZ6-99 OTHE~/I'fOT CL6SFO TO'IS PROt fSHD 

LI._C $MEL Tl rtG 

l-GJ.g]CI-01 GEI'fERAL o. Tl•"S POUCF% ~0 
3-03-0:JC)-02 ROASTNGIMU~T•IIRTH tzo. ltlllOo TONS Pone~ SSEO 
l-Ol-03C)oOJ SINTEIIING 90.0 T!>NS PPOCFSSfO 
3-0J.gJo-O. HORU IIETDRT$ BoDO TI'INS PPIX.•SSED 
l-03-0JC)o05 VERr R ETIJlllS too. TO,.S PRI'C~ SSFr 
3-03-03C)oQ6 EL ECJRDLYTIC PliO(; ::s.oo TONS POFJCESSH' 

,3-03-0lD-99 OT~Ea/ffOT CLASfD TO!II$ PPCCHSEO 

DTHER/I'fOT CLASFD . 
Jo-U3-999'"'i19 SPECIFY Iff REMRII TONS PR1nuc.eo 

INDUSTRIAL PROCES •SECONDARY ~ETALS 
••••••••••••••••• • •••••••••••••••• 

ALUMINUM OPERA Jl'f 

J-o•·oot-o1 SWEAT INGFURI\IACE 14.5 TONS P~OI'UCEIJ 

3-04-001-02 $MeLT-CRIJCIBU lo90 ICIIS NfTAl PROO\ICED 
3-04-001-03 SMEL J•REVER8 FNC 4,30 T'JNS MfTH PRODUC~O 
3-040.001-0'1 CHLOIIII'UTN STAfl'f u.s o. o. IJ. o. TONS IIH Al PPODI.ICEO 
l-04-1101•10 f.CIL ROLLING o. TOllS PROOUC T 
3-o•-oo1-11 FOIL COrtVER Tl rtG u •. TUNS PPOO'JnD 
l-04-GOI-20 CAN M&rtUFACTUR E o. TONS PPODUCEn 

. 3-0 .. 001-50 . ROLL-DRAW·E~TRUOE a. TONS PRODUCED 
l-o•-oo1.,9 OTHER/NOT CLASFII TO'l$ PPOOUCEtl 

UUSS/IIRONl MEL l 

3-0••00Z.Ol BUST FrtC 18.11 TONS CHARGE 
l-U.-OOl-02 CRUCIBLE FNC 12.0 TONS CHARGE 
3-0+-002-03 CUPOLA Fl'ft n.o TOI'fS CHIIPGE 

)<:-04-002-D• EL KT ll'fOUCTION z.oo TONS CH.liiGE 
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BRASS/BROHZ II£L T (CONTI NU£0) P D U N D S E H I T f E D p E a u Ill l t 
~-RT SIJIII Nllll tc CD U ~ CT 5 

:;t..Q ... OO .. Oli. 11.ewue FIIIC 70.0 TONS CH-RGE 
:t-0~..00 2-"06 RDTMY""" 60.0 TONS CII&RGE 
,..:~a~ OTNER/NDT CLASIPO TONS PJODUCEO 

GRIIY IRON· 

3-0~~oo3~oa C:uPDL'A ·u.o 1~5. TONS "ET-~ CHAPGE 
,_0~00~02 ll&VE18FIIIt z.oo o. TONS METAL CHARGE 
r'04..00l--ol ELECT INOUCTIOH 1o '0 o. TO~S ~FTA~ CHARGE 
3-04•00.t-05 ANNEALING OPE,AT~ TONS MET.L CHARGE 
ll-04-00:to 30 HI SC CASf•FABCJN TONS PROCUSED 
3-04~0:1...0 GRIND IN~CUA!liNG a. ,. o. o. TONS P~OCES5e0 
3-0~0h-50 SANO HANO~·GENL TOllS NANOI.EO 
3-04-00:;t.." OTNEIINIIT CLliiFO TONS METAL CHARGE 

LEAD SHE~ T SEC 

5-04•004-0l ~OT FtlR,.ACE o.e•l o. o. o. o. TONS METl~ CH.UGED 
,...,~...,o~-oz REVERe FNC ,~,. eo.o o. o. o. TONS MEUL CHUGED 
:t-04-004-0l &LAST/CUPOLA FMC l9lo ,.o o. o. o. TQNS MFTlL CHlRGED 
:toC4--oO~O~ ROT&IIY REVEIIB FMC ··'fo.o o. o. 'o. o. TONS METAL CHARGED 
l-~~004-011 LEAD DUDE IIFG TOIIIS PPOCE S$e0 
ll-0~00~99 OT~ER/IIIOT CLASIFD TONS PRCICfSSEO 

LEAD UTTERT 

:t-04-IID~~Ol TOUL•GENERlL 0.90 o. o. o. c. Tlli'IS OF UTTE~HS PPOII"I:EO 
l-O•·o05-U CAST 11'1 G FURNACE o.o. O, o, o. o. TIJNS I'F BATTF.P I~S P•(IIJOIC~II 
3-04-OOS-DJ PASTE IIIlER Do2l o. o. o. o. Tr>~S OF ~ATTFPIES PPO:IIIC~O 
3-04-005-0~ TIIRU PROCES OPEII O.M o. • o. o. o • TI'NS. !lf ~ATTERIE S PPOO•JCEO 
J-D4..005-99 OTIII!RINDT CLASJFO T'lNS PROCESSED 

M&GNE$11.1'1 SEC 

:t-04-006•01 PQT. FURNACE ... oo TONS PROCESSED 
3-04~006-99 DTIIUINOT CI.ASIFO T~IIIS PPOCF.~SfiJ 

SUB. FDUIIOIIY 

:to~-007-01 E~ICTR IC ARC FNC u.o 0,20 TONS PArJCfSSrO 
3-04-007-02 OPEN IIE4R'" F..C u.o o.o& T"roS PR(ICE~~fn 
3-04-007•03 OPEN HEARTH lAIICO IOoO o. TI)"S PAOCfHfD 
3-o~-oor--a.. NEAT-TREAT FNC T.JPIS PPOCEHEO 
:t-0~007-05 HIDUC fiCN FUAN4CE PolO o. o. o. o. IJNS PP!'ICESS~D 
J-o•-oo7--o6 SAND GRINDII<loNOL TONS HAII[IlfO 
:t-04-007-10 FINISH/SOAK PITS T•1N\ PPI'CES\FO 
:t-D-07-15 FINISH/NOT C~&SFO TON$ PA!'Itf SUO 
l-D-OY-99 OTIIEII/NOT C~ASIFO TONS PPI'CUSEn 

Z IIIC SEC 

l-.14-DOI-OL RETORT FI'IC .7.0 "JNS PRI'I'U(EO 
:s-o•-ooa-oa HO~U MUFFLE FMC u.o TUN~ PP'.'('tii(.Fn 
J•O•-ooe-os POT FURI'IACE o.&o Tn"s PRl1W(f.O 
l-G4~G0&-04 KUTLE·S~UT UC u.o ,,,~" pon~..-:•" 
:t-04-00&-05 G·L~ANIZING KETTL s.oo IIINS P~.,uvcrn 

3-0•-ooe-oc. GALCINI'IIG KILN 89.0 T•,P•S ,., . .,.Jc;o 
,_, ... ooe-u CCNCEI'ITRATE PRYER I•'NS PR'lf.• ~SFI:I 
:too~ooe-oe REYER&-SWE&f FMC n.o TC''IS PR(IUUC€0 
l-04•00&-99 OTNWNOT CUSIFO TO'IS PPOCB$f0 

IIALLEULE IAO!l 

3~04•009-81 ANNEbLING OPEIIAT~ t·1~l) !llle:T.AL CIIAPGE 
l-04-00.,..99 OTHER/NOT CLASIFO T'~S ·c;'•l Cll .. GS 

NICIIEl 

:t-0~01~01 FL~I FURNACE Tf'~j$ P•CrESSFI! 
3-0~·01~99 OT~ERIIIIQT CLASIFD TO'IS PROCHSfO 

URCONlU" 

l--D4-D 1 L -o 1 OXIDE Kllfl TOllS PAU(,f.<HO 
:t-04-0U-99 OT"ER/flOT C~&SIFD TO,.s PROCHS~O 

FURNACE ELEClliOOE 

l-o~azo-oa CALCII'IATION T~ .. s PkOCESHD 
l-o•-oz~oz "II lNG o. o. o. o. '0"S PP!'CE~SEO 
3-04-0ZD-U PITCH JAUTING o. u. TIJIU PPOCBSEO 
J-04oo0ZO-D~ 8-KE FURNilCE$ TUNS PPOCFSSFD 
3-04-0~99 OTMER/IIOT tlASifC TONS paC'(fSUO 

"ISC USUFA!RCTN 

l-0~05D-OL SPECIFY Ill aEII&RII TOIIIS ~ODUCED 

OTHER/NOT CLASIFD 

3-0~999-99 SPECIFY IN REMARK TOI'I$ PROCESSED 
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INDUSJRUL PRIICIS •NINEIIAL PRI;CUCTS '"i:I.UNOS E M I'T T E 0 , E R UN i .t ................. . ................ 
'""" sOl NOll MC co IJ Ill I T S 

ASPHALT ~OoFING 

:t-os-oo1-01 BLONING DPE~ATION 2o50 1.50 Oo90 TONS SAT~ATEO FELT PRC'lUCFD 
l-os-ooa-oa DIPPING O,._Y loGO o. o. TOIIIS UTUPATED FELT HOWCEO 
:t-05-QO I-OJ SPUYINC OIIILY loGO o. o. TONS SATURA1EO FELT PRODUCED 
l-05-00I•O<t DIPP ING/SP~UINC 2o00 o. Go TOIIIS SATURATED FEI.T PRODUCED 
l-05-GOI-99 OTIIEIIIIIIOT ClAS IFO TONS SATURATED FELT PRONCEO 

o\S P~Al TIC CONCRET 

l-05-002..;01. RO 1~R Y DRYER :u.o Tt'IIIS PRODUCfO 
3-os-ooz-oz 0 TilER SOURCES lOoO o. o. o. o. TONS PRODUC~II 
.)-05-o0Z.99 OTHER/NOT CLASIFO TnNs PPODUCE!t 

lklt~ NANUFACTUk! 

l-05-GOl-01 DRYING-RAW IITL 70.0 o. TOllS PROOUO:tD 
l-C'.I-OOJ-02 GIIINDING-IIAII 'IlL 76.0 o. TOllS PRODUCE!! 
)-· 0 5-003-03 stOR.IGE-UII IITL l<toO o. TONS PROOIJCEil 
3•05-00J-o-. CUlliNG GAS FI~ED o,.o7 o.oz Oo2'1 0.03 3.07 TONS P~!lO\JtEO 
:t-05-003-05 CI.JIIMG OIL FIRED 0.01 s.oo s 1 .-.o 0.10 o. TONS P~fJ!lUCED 
l-05-003-06 CU~liiG COAL FIRED loJO A 9.60 5 lo1 0 OoTO lo&O TO•IS PPOC•JCfD 
J-0,..00Je99 OTHER/NOT CLAS&FO T'JI<S PP nouc ~, 

CALCIUII CARIIIDE 

s-os-oa.-cu ELKTRIC FNC sa.o J.OO TCIIIS PRIJOIJt~O 
J-os-oo..-oz CO~E DRYER z.oo 3.00 TOllS PR o;Jf>UC W 
3-05-DO..-DJ FNC 10011 VENT$ 26o0 a. TOI<S PI''JiliiCFD 
l-05·0~-99 OTHER/NOT CLASIFC TOI<S PP<'CHS~D 

CUT&BLE REFRACTY 

s-&s-oos-oL RAWIIAh. DRYER so.o TO,.S FHD -.Atr ll;lllt.f .. 
1-05-005-02 AANMATL CRUSH/PRe uo. TO'IS FE~IJ ~• Tt•I~L 
3•05-oOS-Gl ELEC'Uu; ARC: MI!LT so.o ll'NS FEED ~•TrRUL 
l-C.5-005-G4 CURIIOG 0\IEN o.zo Tt''IS' FFE[l •llt 0 UL 
1-05-o05-05 IIOLD/SHAIIEOUT n.o T li<S FHD MAT~P I AI. 
,_ 05-005•99 OTHER/lOOT CLAS IFD T'li<S FEEO IUTERIAI. 

CE,.EIH MFG DRY 

3·U•006-0l llllNS 46.0 3.00 0.50 BU•FlS ~f~ENT PRCilJCfl) 
l-O'S-006-02 DR YEll S/GRI NOEllE TC u.o ~···~~s c~~e~<• •~oout~n 
l-0 5-G06-D3 KILNS•DIL FIRE!! 245. 14,4 2.60 "· u. tOt.~~ teMF'~T P50'aJOIJCf0 
3-os-o06-o-. ~ILNS•GU FIRED H5o 10.2 lo&O o. o. TUNS tEI'tNT PPf:O~Ctll 
3-05-006-0S KILN$-CliAL FIRED 2"'· 'a.e 2.60 o. o. TD"<S CF~~"f PP!lll•JCfO 
l-o 5-oo6-99 OT"ERINDT CLASIFO TO"IS CE~~I<f PROOUCfn 

CEIOENT MFG IIH 

3-05-oo 7-GL ,ULNS HoD :t.oo o.so o. o. SUPHS lC~E"<T P~IJt'llC~O 
3-0~~07-02 ORYERS/GRINDERETC 6o00 8UOHS lE"f'IT P~fJOUCtl• 
3-0~-GOJ-Ql KILNS-OIL FIRED 228. 1"·" 2.60 o. o. lUNS C£14COT PPOIJI!CEIJ 
3-05-007-~ KILNS GAS FIRED us. LOoZ 2.60 o. n. Tu"S nl'fNT PFillhiCFO 
l-05-007•05 ULN5-C04L FIRED 221. n.a 2.60 D. t'. TIIIIIS CEOir·~T •QOD'JCEIJ 
3-05-o07-'19 OTHEk/IIIOT CLASIFD TJN\ CEll' NT PROOOCfO 

CERAM It/CLAY MFG 

3•05-QOU-GL DRYING 70.0 T()I<S !':PUT T 0 p•,1tFSS 
1-0~008-02 GIUNOING T6o0 r:JNS I rtPIIT T"J POOCE SS 
3-05-008-03 STORAGE 1-..o T~NS INPUT T~ PO'ltESS 
l-05-008-'19 OT~R/NOT CUSJFD T01'4S P~DDUCEO 

tL•YIFL USHSINTEII 

3- 05•009-01 F~U$H LlOo H'NS Fl"l!SH~'I) PP.,I>IJCT 
'l-05-C09-0Z C~l'l'ICOKE ss.o TO"'S F I~ I SHPJ PPO!IUCT 
3-0 5-009-03 NATURAL CLAY 24·0 TIJNS FINI~~·II P~IJDUCT 

l-05-009-99 OTHER/ NOT CLAS I FD Tn"l$ PPI"I"UCEO 

COAL CL EAII lNG 

3-05•0 L D-Ol TI4ERM/FLUIO BED ~o.o Tn~s cc~l 0Rilt' 
3-05-0 1D-02 TilER II/FLASH u.o T~'IS CIJAL ORHQ 
l-05-D1D-o3 TI4ERII/IIULTILQU\IRD u.o TIJ'IS C.OAl OR lEO 
l-05-o10•99 OTHERI'IQT CLASIFO T'lNS COOL CLEA"ED 

t~NCRETE BAT~HING 

l-05-0U-01 GENERAL o.ZO' CUBIC YARDS CD1'4CRETE PIIODUCED 
3-05-0ll-20 ASBESTICEMNT POlS o.zo o. o. o. D. TOOlS nDQIICT 
3-05-Dll-ll RDAO SURFAC:E o. o. o. to. TONS NIOOIICT 
:t-05-011-,99 OTHER/NOT C:Lo\SFO TOllS Po DOUC T 

FIBERGLASS ,.FG 

1-05-01.2-01 RE\IeRBFNC-REGENEX 3.00 TI"NS MAlER I AL PROCESSED 
3-Q!I-01.2-02_ REYERBFNC•RECUPEX •• oo TONS Ill TERI Al PROCESSED 

A' UIDICATES ASH CONTENT AND '5' INDICATES SULFUR CONTENT OF THE FUEL, oN A PERCENT BASIS (BY llEJGHT) 
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FIBERGI.ASS MFG (CONTI HUED) 'Po u ,. o s e " l T T ! ~ . , e 'II U It I 
u .. I T s · 1111t lllia 1101 Ht to 

,_o,..ou-cu e~ecr•·1c: r~o~o 'Itt· o. TONS N&•eRU~ PRDtEUEO 
J-05-o l2-G4' fOIINl~li LIN£. so.o TUNS IIATER IAl PRQCESS!D 
3-0:;-012-GS CURIN6 OYEl\ · r.oo. TONS N&TERil~ P"QC!$SEU 
t-0,..012-99 OTHER/NOT tUSIFO TONS PROCESSED 

FAIT -f'G 

J-05-o lt-01 RO TAIIT FNC GtNl l6<cl TONS tHA~GE 
:t-O s-o 13-99 OT~/rtOT tLASIFD TONS CHARGED 

G~A$$ NFG 

l-05-o1~l SO DilL II•E GEIIIL FNC 2·00 TJNS aASS P"1DUCEO 
,_o,..o1 ... ao Ull Mlf REtlltOIIG. TC'IIS p•ntES5FII 
t-os-ol"'"ll U ttHING/MI•I"' o. o. o. o. '""s PPr:cnno 
l-D5-0l4-12 MO~TEN HOLD TANK$ o. TrN$ Pll!l(ESSED 
3-os-oa.,...., OTHEA/ItOT t~IISIFD TON$ PAOIIUCEO 

GYPSU" NFG 

JooC5-0U-DI RW NTl DRYU •o.o IUNS THP.!II.GHPUT 
l-0>01,..02 PR lJ4&ll Y Gill NOEl l-00 T~NS TI<Or:tUGMOUT. 
l-DS-Dl5-ol C&LtliiER 90·0 I I'NS TH ROI•GHPUT 
l-05-01>04 CON-SYING o.to TC'NS THROI.GHPUT 
l-OS-DU-99 OTIIfR/NDT tl.t.SIFD T'liOS TH•IIIIG>IPUT 

liME IIFG 

l-D5-D11>-01 PRIN.t.Rv CRUSHING ll.O u. o. o. o. TON$ PfCt<SSfll 
l-05-016-02 S ECNOR'f tAU$ M I NG 2·00 o. o. o. o. TC'IIS PROCESSfD 
J-05-oo1&-03 CA~CINNG-VERTKI~N a.oo TONS PRr:tV SSfO 
l-O!l-016-G" C.t.LCI~NG-ROTYKILN 200. TI'INS PA('(f~HD 

J-05-016-99 O'"ER/NOT tL.t.SifD TO~S PRutf \$".0 

Mlr.EPIIL IIDC~ 

l-O>Oll-01 CUPOLA Z2o0 Q.02 lf;NS tl'orGf 
3-os-o u-oz AEYERB FNC 5.uo Tlll'~ CHO~GE 

l-05-017-0J noll CH&118ER n.o T·JN~ CHARGE 
l-05-011-0" CURING OVEN ... oo TCNS Ct<APGE 
l-05-oll-G!J COOLER z.oo T'INS CHlPGE 
3-05>-0l 7•99 OTHER/NOT CLASIFC "''05 P~OCHSFO 

PERLITE III'G 

l-OS-GU-01 VERT ltAL FNt 5Eii 21.0 T~NS CHAI'C.E 
l-05-01 B-99 OTHERf~l CL.t.SIFO TCt.S ·~onssco 

PHCSPI<.I.TE ROCK 

l-05-019-01 DRYING 15.0 lf'tl~ PH05 .... 4Tt ROU 
l-05-IH 9-00i!/ GIIINOING zo.o TtU:S PHflSPHATf •~c•. 
3-05-019-03 TUNSFtR/ S TI)UGl 2.00 !Ot.~ PI:ICSPHATE A'JCK 
l-05-019-0" OPEN $TIIR.t.GE 40.0 TC·~S PHC'I~PHA T=: qQ(IC 

l-05-D19-99 OTMER/~T tL&SlFO '""5 PRr>CHHQ' 

STONE OUAII YIPRot 

3-G5-D2D-01 PRINARY CRUSHING o.so o. o. o. u. TQ"S t=A'" ~U .. IOL 
l-05-0ZD-02 SEt CRUSH/SCREEN a.so o. u. o. o. TC~4S R.\1 HOTE~UL 
l-05-DZD-03 fERl CRUS~/stREE~ 6.co o. o. '· n. HI"'S U\1 ~•T!'F 14l 
3-o5-02~0.. RECRUSHISCREENI~G s.oo o. o. o. o. roNS uw q.a't r:PJ'L 
l-05-0ZG-05 FINES HIU 6.00 o. o. o. "· TONS RAW "AHPIAL 
l-05-02D-06 SCREEN/CUNYYfHND~ z.oo o. o. 1). a. Tl)\15 PRI'OUC• 
J-os-aao-o7 IIPEN STORAGE 10.0 o. o. o. o. tnNS PAI)OUCT STURFO 
l-05-02D-08 C~T STO~E-GENERAL o. o. o. o. TUNS P•l'CfSSED 
l-G5-G20-D9 BLAST lloiG-GENEU~ o. o. o. o. Tti,..S PP~CESSEO 

saLnfNY~t99 OTHER/NOT CL&SIFO TOtti~ PPO( F SSF.O 

'l-05-021-0 1 GENERAL o. Tr.NS I'INEO 

POTASH PRCOUtTIOiol 

l-05-0U-01 IOINE-GAIND/DRT "· Tl>NS n .. e 
l-05-1122-99 OTHE~/NOT CL-SIFO '.,..s PPOCFSHII 

c;&Lt I UIO .BORATE 

l-O>OZl-01 IIINIIOGIPROCESSI NG o. T~NS PPOOUCT 
3-D5-0U-99 OTHER/NOT CL.SIFO TONS POiltFSSED 

NG CARIIONATE 

l•05-D24-0I HINEIPAOCESS o. TI'NS PRIJDUCT 
l-CS-02"•99 OTHER/NOT CL.t.SIFD TOIOS PROCESSED 

UNO/GRAVEL 

:t-05o-IJ.25-0I CRUSHING/SCREEN o.1o o. a. .o. o. TO~S PRODUCT 
~05-025-99 O.THEitiNOJ CL.t.SIFO TO lOS PRIJCESSEO 

OIATOIIACOUSERTH 

l-05-021·-01 HAlt~ lNG o. o. o. o. TOIOS PR!;!OUCT 
)-05-026-99 OJICER/NDT tL&SIFO TOICS PIIDtfSSED 
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!!NDUSTRIAL PROCES ·MINERAL PRODUCTS (COIITINU£0), 1.0 W N 0 s EM iT T E 0 p e " ~........................... .. .......... '***** pailt ~o• ROll HC 
tEifbiC eLEcT PTS 

,_O,...,J.,..H DTHEftiNDf CLASIF. 

UBE$10$ IUNINi 

,_05-0ll~Ol SIJIFACE 8USTIR o. .o. o, 
3~05~ll-G2 SUIIFACE DRILLING o. o. o. 
,..os-oJt~o~ COIBING o. o. o. 
,..05-0ll•04 LOADING o. o. o. 
J~os~on•os CONVEY/HAUL ASSES o. o. o. 
loo05-031•06 CONVEY/HAUL ·waSTE o. o. o. 
3~5~31-0l UP4LOAOING o. o. o. 
l-05•031~08 $TRIPPIN8 o. o. o. 
,..05-0ll•09 VENTILATION Oo Do o. 
l•05--0l1~10 STDtKPILING t o. o. 
,_05-0U•U TAI.LINGS o. o. 
3-05<-031•?9 OTHEJI/NGT tLASFP 

a:;aenos MILLING 

J-os-on•o1 CRUSHING o. o. o. 
l-D5-GU-G2 DRYING o. o. o. 
J-O s-o 12--03 IIECRUSHING o. o. o. 
l-0 5-032-0<t SCREEIUNG o. o. o. 
3-os-on-os FIBERUIMG o. o. o. 
l-05-0li!-06 UGGlNG o. o. o. 
3-05•032•99 OTH~f~~INOT CLASFO 

~INING-$PEC MATL 

3-05·0~~01 OPEN P lt•DUSJIIIG o. .o. o. 
3•0S•04D-02 OPEN Plt~DRilLIIiiG o. I o,;. o. 
J-05-0<to-U OPEN PIT•CDBBING o. o. o. 
l-05-0<t~10 UNO~RGlD-YeHTIL•t o. o. o. 
l-05-0.~20 LO.OING o. o. o. 
3-05--040-Zl CONUYIHAUL MATL o. o. o. 
3~05•04~22 tDNVl;Y/H~UL NASfE o. o. o. 
J-05-04D-U UNLOAOING o. o. o. 
J•05-G4~24 STRIPPING o. o. o. 
3•05-D4D-lS STDCKPIU o. o. o. 
l-05-0<tD-10 PR I liAR Y CRUSHER o. o. n. 
J-os-o<oo-:u SftijNOARY CRUSNER o. o. o. 
J-05-0<tD-JZ ORE CONCENTRATOR o. o. o. 
3-05-04~JJ oRe ORYEII o. o. o •. 
3•05-0<t~)<t SCIIEENING o. o. o. 
,..05-0<tD-36 TAILING PILES o. o. o. 
3•05-D<tD-99 OTHSII/NOT CLASIFO 

OTHER/NOT CLASIFD 

l-G5•999-99 SPECIFY IN RENARII 

I~CUSTRIAL PROCES -PETROLEUM INORY 
••••••••••••••••• ................. 

PROtESS HEATER 

l-01>-001•01 OIL B<tO • 6, 720. s Ze90D ... 1.0. 
l-01>-001~02 GAS o.oz o.u s o.n o.oJ 

·l-Oli•001-Dl OIL zo.o 160. s 69.0 ),)4 
J-06-001•04 GAS zo.o 830. s 2JO, )').0 

FLUID CAACKEIIS 

l-06-002•01 GENE RilL I FCC I 242. .u. rloO zzo. 

~OV•BEO CAT·C~4CK 

-l-01>•003•01 GENEUL If ttl IJ,Q 60o0 5.1)0 87.11 

8Lc'M-CCWN SYSTN 

l-0 .... 00~01 W/COIITROLS \)o o. o. s.ou 
J-06-004•02 N/0 CONTROLS o. o. o. 300. 

PPCC E$ $ ORAl NS 

3•06•005-01 GEN lr/tONTIIOL o. o. o, a.oo 
3•C6~005•02 &EN IUO tONfROL 0· o. o. 210o 

VACUUII JUS 

3•06-006~01 ~/COHTRIJL o. o. o. Oo 
z..o~-oo~o-oz W/0 COIHROL o. o. o. uo. 

CCCLihG TO~ERS 

J- C&-007•01 o. o. o. 6.00 

M! SCELUNEOU$ 

l-0&-00&-0l PIPE/VALYE•FLANGE O. \Q, o, 28.0 
J•Ob-G08•DZ YESL RELIEF VIILUE 0• Oo Q, U.O· 
l-06-00&-03 PUMP SEALS o. O, Oo 11.0. 
Z..06-C08-04 COM~RESR SEALS O. Oo O, ~.00 
l•Dll•008-o5 OTHER~GENL O. O. Oo 10.0 . 

U "N 1 
to U N I T S 

TONS PROCESSED 

o. TONS OF CRE 
o. TOP4S Of OPE 

'o. TOI\I$ OF OPE 
Oo TONS OF IJPE 
o. TONS OF ORE 
o. TD'IS OF ORF 
o, TONS OF oRE 
o. TONS REIIOVEO 
o. TCNS OF ORE 
o. T.ON$ OF ORE 
o. TINS Of MUERIAL 

TON$ PRDtESSEO 

o. TOIIIS PROCESSED 
o. TONS PROCE$SEO 
o. TONS PRMCUSFO 
o. TON$ PRI'CESStD 
o. TOIIIS PROCHSEO 
o. TONS PRMCHSED 

TOIIIS PRC'CUSED 

o. TDIIIS OF MATERIAl 
o. TONS t'. MATERIAL 
o. Tv~S C'F HAHR!At 
o. TONS OF IUTE,UL 
o. TONS IJF MOIFPI &L 
o. TrJO,S OF MOlER UL 
o. TONS OF MATERIAl 
o. TONS I'F '141EP IAL 
o. TONS C'F "ATER l~l 
o. TD"S OF "ATERIAl 
o. TIJNS ')F ~ATERUl 
o. TONS I)F MATEO I 4L 
(1, T~NS CF "4TFPl Al 
o. TOI'oS OF MOTFR Ill 
o. fD'Ij$ OF "ATE•IOL 
o. TOIIIS Of ~ATVIU 

TC,.S OF "ATE•IAL 

Tlli\IS PPODUtT 

o. UCQ Pl• ~ fU •Hl e•JR"'!r:n 
o. HQC l URIC FFrT GAS 811R,IED 
o. 1(1.,., f,All ''IS 0 IL QUR~f[l 

o. .. llliOi\1 CIIRIC FFfT BUR~El' 

UtfOO. 10r~ BAOOElS FRESH F~F.D 

lt ROO. 1(100 6AP•H~ FFESH FEIU 

o. 11100 BAR••L.S o~FINEU C4PACITY 
o. 1000 ~-~qflS ~~FI"F.~V tAPA~ITY 

.... IOO<J RA~Hl S WASTE WAffO 
o. 1 OolO ~AP.PFLS ljA$TE wue• 

o. I O<JO 8&RP eL S YAtiJIIM DISTILlATll'~ 
o. 10'l0 9AR~EtS VACUUII DISTillaTIO~ 

D• MILLION &ALLONS tOOtiNG WATEP 

o. 
o. 
o. 
o. 
li. 

1000 BAOPELS ·~~INEOY CAPACITY 
1000 HUREL$ REFINERY CAP" ITY 
1000 BAR~FLS R~FINE~Y CAPACITY 
1000 BARRELS REFINERY CAPACITY 
1000 BARRELS REFINERY CAPACITY 

'A'- INDICATES ASH COifrENT AND '$' INDICATES SULFUR CONTENT OF ntE FUEL, ON A PERCOO 8ASIS (BY WEIGHT) 
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INDUSTRIAL PROCES ·PETROLEUM INDRY (CONTINUED) P 0 UN D ,S EMITTED P E R U Ill I T ............................... ..................... . 
PART sox NOX ttC co UN I T S 

A. ARES 

3-,G.-009-01 NUUIIAI. GAS o. "I LLIOIU OF CUBIC FEU 
J-06-009-fi OTHEAINOT·CLA$1,0 MILLJ~S OF CUBIC FEET 

$WDGE CONVERTER 

J-0.-0IG-01 GENERAL TONS PROtESSEO 

ASPHALT OCIOJlER 

::1-0 .. 0 llwCil GfNEA.lL TONS PROCESSEO 
li-06-0ll-99 OTHSRtNOl CLASIPO TONS PPOCESSEO 

FLUID CGKING 

3-06-012-01 GENEU.L 5Zlo 1001 8UI\H S FoE Sit FEED 
::1-06-012-N COOLING OPER 1000 BARRELS F~ESil FEED 
J-06-01.Z..03 fRatiSPORTUION. 1000 URoRS FPESil FEED 
)•06-012-o. stDUGE 1000 IIAUELS ~JUH FUO 

CAT AI. YTU; REFORII' 

3•06-0ll-01 GE!IERAL 1000 IIARP El. S A ESH FEfD 

OTH~RINOT CLASIFO 

l-06-99-11 SPEC JPY IN REMARK Tl'INS PROCESSEO 
3-0.-999-99 SPECifY IN RE"lU R411Rf L S-PPOtE SSE 0 

INCUSTRIAL PROCES •WOOD PROOutT$ 
••••••••••••••••• • •••••••••••••••• 

SULFITE PULPNG 

l-OT-D01-01 BLOIITNK ACCU,.UUR o. Do o. ~~~·CJRY ffiNS U"BLE'CilE~ PoJ P 
l~ 07·001-DZ MASHIISISCIIEENS o. o. o. OIR•OIIV T""S IJt<BLFlC~fn PU P 
3-0T~Oo1-0l. IIUI.l~&FHCT EVAP o. a. J. ., ... ,.,., fn"S U~IILEAtt<~D P0J P 
J•t17•00 1-o• RECVT 80Lil/DCEYAP 1H. s.oo ~\l.D U~-CIAY fO'lS U"8LfltHEO P0J P 
3-0T-001-115 SaE~T OISSOLV l~~ z.oo o. n. AI ~-OR Y TolNS U~AlfAt'iF ') PU P 
3-07-001-06 L lliE ULNS 45o0 o. lllod AI~·ORV TONS UI'I8LE6tHE'l Pu P 
3-01•001•07 TURPENTINE CON0$11 o. o. c. A!P-0" TC.NS u~AUACt<EO PIJ P 
3-01•001•01. FLUIDBED CALtii\IER 72o0 o. o. &IQ-I)qy TQ'IS l'NBLUCHE'l P'l P 
l-DT-D01-D9 LIQUOR OXIDN fOWR AIR-DRY TOJ~S liN BL E ACotE 'l P•J • 
3-0T•001.•H OTHER/NOT CLoiS IFC A!~-ORY TONS UN8lfAC>1EO PU ~ 

SUI. F IT E PULPING 

li-OT-OOZ-D1 Ll OUOR RECt;;¥ ERY AIA-OMY TC'"S UIII~LFAC>1~D P'*P 
3-01-00.Z..OZ SULF IJE TOllER AIA•IIIl Y T~•IIIS U"ALHCHED PU • 
l•U7-D02-<IJ DIGESfEII o. AIM-OPY TCioiS U"BLHtt<EO PU P 
:t-OT-002-04 SIIELT tlNK o. AU•OPY TC'I\IS lii\IBU lC><fO PI P 
3-07-00t-05 EYAPORAJOIIS e. AIR•'HIY T'li\IS IJN8UAC>1ED po P 
l-Dl-002-Df> PULP DIGESTEP o. tni'IS AlP OPY PU~P 
3-0 1-00i!-99 OTHEa/NOl C~ASIFD T~, .. ~ UP 1101' PUlP 

PULPBOARO MFG 

:t-GJ-004-01 PAPERBOARD-GEN o. Tr:NS f 1'"1 SHfD POC~UC T 
3-0T-004-02 F I8ERBOARD-GEIII 0.60 T,I"S FJNISt<ED PO~Q:Jr,r 
). 01-004-99 OTHER/NOT .CLASIFO TONS FIN I SilEO PP'lOI•CT 

PRESSURE TREATING 

3•C 1•005-01 CREOSOTE TOJt~ ,..~ Ill' tWO TPF&TF.U 
)oo0 J.00,•'119 OTHERINDT CLASIFO ·~·~~~ DF """l'l TRF4Tf0 

TAUUVRCSIN 

3-01-00~01 GENERAL TC'OtS CF PP 0l0UC T 

PLYWCOOIPARTPOARO 

J-01-00J-01 VENEER DRYER o. o. lo2) o. to"s P~DtHSfD 
3-01-00J-02 S41110ING o. o. II. o. TONS PROCFSHO 
3~C1-DOJ•99 OTMERINOT CLASIFO T\I"S PP!IC~SSEII 

SAWMILL OPEIIATIU 

3·01-00B-99 OTHERIIIIOf CUSIFO Tn"s ~>•r.cesseo 

UCRSIOA IIFG 

::1-01•009-H OTMER/NDl ti.AS IFO TOOlS PRiltesSfD 

COP~ PROCESSING 

3~0 1-01 D-99 OTMERINOT CUSIFO TOIItS PROCESSfO 

FUANifURE IIFG 

3-o 1-oa o-99 OTilERINOT CLASIFO TOJNS PIIOCESSEO 

otHER/NOT Q. oiS !Po 

)•07•999-99 $PEtlF1' IN REIIAU TONS PROCESSED 
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INDUSTRIAL PROCES -"ETAL PAIRICAtiD~ POUND$ EIUTTEO P E R UN I T ................. . ................ 
PART sox NOl HC co UN I T S 

I RQ!j/STEE,; 

)-09-GOI-Gl M ISC HAROIIUE o. o. D·o TONS 0, PRDOUtT 
)-09-00l-GZ FARM MACHINERY o. o. TON$ OF PRODUCT 
)-09-00l-99 OTHfR/NdT ClAIIfD TON$ PRC'CESSED 

PLHING OP!RATDIIS 

3-09-0IG-99 OTHER/NOt CLUifD TONS PUTEO 

CAN "AKI 116 OPIIHS 

3-09-ozo-99 OTHER/NOT CLAilfD TONS P~OOUC T 

MACH lid NG OPEA 

:)-09-0)G-01 DRILL IIIG-SP MAll o. o. o. o. TO~S PAOC~SSEO 
J-09•0!-2 MILL IN&-SP MAn o. o. o. o. IONS PM>tFSSfD 
)-09-113~03 RUMING-SP MATL o. o. o. o. ToNS P~OCfSSED 
3-09-0JG-04 GAJNDI"'G-SP MATL o. o. o. o. TONS pOOJCESSED 
l-09-~Jo-05 SAWING-SP ~AT L o. o. o. o. TONS PROCUS•D 
3-09-0JG-06 HONING-SP ~Ul o. o. o. o. TO~S PPOCEUED 
3-09-0lG-99 OT~EA-SP MATL TONS poocEsseo 

OTHER/IIDT CLASIFD 

3-0~-~99-99 SPEC lfY IN REII&R~ ""'S ppncess EO 

JNtuSTRJ~L PROCES -LEATHER PRODUCTS 
••••••••••••••••• •••••••a••••••••• 

OTHER/NOT CLASIFO 

3-2 o-~99-9\1 SPECIFY IN RE"AR~ TONS PAOC ESSED 

INtcSTRIAL PRatES -TE-TILE MfG ................. ................. 

GENERAl FAOUCS 

J-3a-QOJ-Ol YARN PREP/BlEACH TI'INS P~OCFSstD 
3- JD-001-99 OTHER/NCT SPECJFD TO"fS ppncESSFO 

RUBER UED Hill ItS 

3-JG-ODZ-99 OTHER/I'IGT SPECJFD TOOlS P•C·t~ssro 

C ARPU DPERATNS. 

3-lD-aOJoo99 OTHER/NOT SPECIFD TO~S PROCESSFD 

INDUSTR JAL PRDCES -INPROCESS FUH .................. . ................ 
ANTHIIAC ITE COAL 

J-90-Dill-99 OTHER/NOT CLAS I FO o. u. 
BITUIIJNOU$ COAl 

o. u~ o. TONS SIJ~"f.U 

]-90-002-il l CEMENT KILII/DRYER o. o. o. u. o. !OtiS ~UPNEIJ 
J-91)-002-03 li~E KILN o. o. o. u. o. TONS A UP NED 
l-9o-ooz-o• KAOLIII KILN o. o. o. o. u. rn~s FH.I~,_.ED 
3-90-DOZ-06 BRICK I( ILN/ORY o. a. o. (1. o. TI""N~ RURNf~ 
J-90-DOl-01 GYPSU" KILN/ETC a. o. o. o •. o. Tf.l•a'S t1l1fU'4F.O 
3-90-ooz-oe COAL DRYERs o. u. u. u. o. TONS OURNEO 

.3-9D-002-09 ROCK/GRAVEL DRYER u. o. o. o. c. TI)NS BUANFO 
3-\ID-002-99 OTHER/NOT CLASIFD o. o. o. o. o. T~f>4t; BIJI' .. EO 

RE!touu' CIL 

l-9Q-004-01 ASPHALT DRYER o. o. o. o. o. 1a~'J GAlLONS •u•~en 
3-9D-004-0Z. CEIIENT IIJLII/DRYI:R o. o. o·. o. o. I 000 GAlL ~N 5 P',IR . .rO 
3-9D-004-03 LIME IIILN o. o. "· (1. o. IOOJ GHlllNS "IJR ... EO 
l-9D-004-04 KAOI.I~ KILN o. o. o. o. o. I~OD f,Al I_OI<S RLIII'•EO 
3-9U-004-05 METAL MELTI~G o. o. o. o. a. I 01)? G&Ll ONS 1=\11~~~0 
)-9G-004-06 BUt~ KllN/D~Y o. o. o. o. o. I Q<lO r,ALLO'IS ~liANED 
l- 91l-004-01 GVPSUI'I KILN/ETC o. o. o. J. o. l<;•lO GALLONS OUR~EO 
J-90-D04-0B GLASS FUR ... ACE o. o. o. o. !'. 1!'•1.) GHLONS BliANfO 
3-~D-004-09 ROCK/GRAVEL DRYER o. o. o. ~. "· 10~0 GALLO~$ OURNfD 
3-9D-004-l0 FUT SMHTER o. o. o. o. o. (11•14) G4LLOIIS ~UANE'J 
3-9D-004-11 PER,LITE FIJR•.ltE o. o. o. o. o. t.•OO (.ALLONS BURNED 
l-91l-004- 30 FEEOIGRAIN DRYING o. o. o. o. o. lfl!') GAlliJNS qURNED 
3-90-G04-ll FOOD-DRY/tOOK/ETC o • o. o. o. "· HU•) r.ALLONS "'..ANEO 
.J-\ID-004-ll FERTILIZER DRYING o. o. o. o. o. 101)0 GALLONS RURNfO 
3-90-004-50 PUl.PBOARQ-OA YUS o. o. o. o, o, IOoJO GH~flNS BUR~ED 
l-9D-004-51 PLY~OOG-ORYERS o. o. o. o. o. 1000 GALLC'NS BURNED 
3-9G-004-52 PUI.P-KECaY BOILER o. o. o. o. o. 10~0 GALlONS BUANEO 
l-9 D-004-99 DTt<BI/~OT CUSJFD o. o. Oo o. o. 101)0 r;AUDt4S BURNED 

OJ S TJLlATE OIL 

l-90-Q05-Dl ASPHALT Oil YER o. o. o. o. o, 1000 G•lLOIIS IIURNED 
3-9o-Oo5-o2 CEMENT •ILNIORYER o. o. •• a. o, I 000 GAlLONS BURNED 
:J-.'lG-005-03 LINE .ILN o. o. o. o •. o. &000 GALLONS BURNED 
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DISTILLATE OIL (CONTINUED) POUNDS EI'IITTEO P E A UN I T 
PART sox NOX HC co U N I T S 

l-9C)oOO'"'O+ 1\AW..JII KILN (i. o. o. o. o. 10'!0 GALlONS BURNED 
:1-9G-OG 5-115 NETAL NH fl NG ·o. o. o. o. o. 10'!0 GALLON$ BURNfD 
)-9G-005-0C. 1111 ICK K ILII/DitY o. o. o. a. o. 1000 GALL 0115 BUliN EO 
:1-9o-DOS-OY GYPSUN U Llll ETC o. o. o. o. o. 100~ GlLLONS BURIIEO 
l-9G-005-08 IOU$$ FURNACE o. u. o. o. o. 1000 GALLONS BURNED 
3-911-00~-09 Rota/GRAVEL DRYER o. o. Do o. o. 1000 GALLONS BURNED 
3-0JG-005-10 . FRIJ S"ELTI!R a. o. a. o. o. 1000 GALLONS SUA~ED 
:~- 9 o-oo s-u PERLITE FI,IONACE o, o. o. o. o. 1000 GALLONS SUPNfO 
l-90-D05-30 FUOIGRA Ill ORUIIG o. o. o. o. o. 1000 GALLONS BUANED 
l-OJG-005-ll FDDo-ORY/COOKIETC o. o. o. o. o. 1000 GALLO"S BURNED 
;I-9Q-005-l2 fEll TIL IZER DRYING o. o. o. o. o. 10no GALlONS Bl!RNED 
:I-9G-Oos-so PULPBOUD-CRY EftS o. o. <I· o. o. I 000 GALL DNS BURNED 
l-9G-005-" PL YIIOQQ-DR VEilS Q. o. Go o. o. IQ~O GALLONS 8liRI'fED 
:l-911-Do s-'2 'UL P-RE COY BIIIUII o. o. a. o, o. 1~'!0 GALlONS BU~IIED 

,..,o-oo!l-99 0~~/NDJ tLASIFO o. o. o. o. o. lou!) GALLD'IS IIUANI!O 

NnURAl GAS 

l-'1~006-01 ASPH•LT DAVEQ o. o. o. o. o. MILLIII'I CUBIC HET BURN EO 
3-90'>006•02 tE"ENT KILN/OAYE~ a. o. o. o. o. NIU IDOl CUBit FEET RlJRNED 
3-~o-006-D3 U"E KILN o. 11· o. o. o. ~I LLIOii CIJRIC FEET BU•NEI) 
3-9D-001r-04 UOLIN ~ILN o. .,. o • o. o. "ILLilN CUBIC FHT BliA~ED 
l-90-GQ6-D5 MetAL MELT lNG o. o. o. o. o. •llliQ~ CUSIC FEET 8UR~f0 

3- 'I o-o u6-06 8Rin KILN/DRY$ o. o. o. o. o. MILliON C~81C <HT OUAt.II:D 
J-91)-(IOir-07 GYPSU" Kl LN ETC o. o. o. o. o. ~fl'o.IJJN (IUJIC FF.F.T R•J~~E'l 

J-90-0U6-Q5 GL •ss fURN4CE o. o. o. o. o. fl'lllf~f\ cu~:uc FEH e'.lr-~e;o 

l-'ID-006-09 R~K/G~AVEL ORVER o. o. o. o. o. •ILLI~" CUAI( fl7~f aue~~rr;.: 

J-90-DOI!o-10 fA IT SNEL TER o. o. u. o. ~- 1.4il,.LII)"" ('J81L FEET ~UPIIIIEO 

l-~D-006-ll PERLITE FURtllCE o. o. o. o. o. ~ILLIIJN CU81( FHT flU'' fll 
3-'ID-006-30 FEEO/GRAIN DRY! NG o. o. o. o. 0, •IUitoN t•J.'IIC. FEET BUq'•eo 
l-IIO-D06-3t FODD-CU/l;ll(ll/ETt o. o. D, o. o. •nu oN '""' c FEET BOilN~O 
3-9D-DD(ooo32 FERTILIZER O~YING o. o. o. o. o. ~I LLI ('N C IJ•lt FHT RU~~fn 

l-9D-DC6-50 PIJLPIIOAR!)-OA YU S o. o. o. D. o. •tlliQN ~1181C FHT BUP~~;') 

J-9D-Dil(ooo51 PLYIIOOQ-ORVERS o. o. o. o. o. ~I LLI~N (IJSIC FFET 8U~N.i!En 

l-'JD-006-52 PUV-RHDV DOlLE~ o. Q. n. o. D. ~ILLI ON C UOII C BEET AUR~II?O 

3-9~0oe.-" OTHER/NQT CLASIFO o. o. o. o. o. ~llllll'l ~UR Jt FHT •u•IIE~ 

PROCESS ~$ 

3-9D-OOY-Dl CDIBL4ST FURNACE o. D. o. D, o. •ILL IJN CUB Jr. FEET RUP~F.) 

3-9G-007-99 DTH~It/NOT CLASIFD o. o. o. o. o. ;<JLLION 'CURIC HET AUP~S.D 

C&KE 

1-~o-ooa-o1 NINflAL WOOL fURh o. o. o. o. ~. Tl,.S BUA~(O 
l-9G-008-99 OTHER/NOT CLASIFD o. o. o. o. o. TONS 

weco 

)-OJD-009-99 OTHER/NOT CLASIFO o. o. u. o. o. TONS RUANF~ 

LIC PET GAS ILP&I 

3-'ID-01G-99 DT11EII/NIIT CLASIFD o. o. o. o. 1), 1non GooL'lNS B•JP~E~ 

OT~ER/NDT CLASIFD 

3-9G-999-97 SPECIFY Ill •e••u o. u. o. o. (), ~llLION CUAIC FffT ..J.~Fn 

l-9D-999-98 SPECIFY ... RE"ARK o. o • o. o. o. 1'100 G&lLC~5 81JPNEO 
l•9D-9911-99 SPECIFY I"' REMARl o. o. o. o. o. T('NS •u•N EO 

INCU~TRia~ PROCES -liTHER/NOT CLASIFD • ··•·······•······ .................. SPEC.IFY IN IIEMMII 

3-99-999-99 TelNS PPC't£ SSED 

PCINT·St EVAP -CLEANING SOLVENT 
••••••••••••••••• . ................ 

OoVCL UN li~G 

fo-DI-Oili-D1 PeRCHLOReT~YLENE o. o. o. 210. o. T~tfS ClOT,.,ES Cl 0 ANEO' 
4-01-001-112 STODDaRD o. o. o. l<J,, o. T1~S CLilTHES CL~ANfO) 

OEG~USING 

fo-01-00l-01 STODDARD o. o. o. o. Tll~S SCl V'!Nl USfl' 
,...01-00~-02 TR ICHLOAQE TH.NE TONS SOl Y"~T USED 
to-01-DOl-Dl PERCHI.ORO ETHYL ENE TlUIIS SOl V('IT us~o 
4-01-DOZ-04 METHYLENE CHLOROE TI'NS. SOLVENT USED 
4-U-OOZ•05 TRltlt.ORDE THYLENE TONS SOl Vfi\IT USED 
to-01-DaZ-99 OTHER/NOJ CLASIFD TONS SOLV~NT USED 

OTHER/NOT C~ASIFD 

4-01-999-99 SPECIFY IN AENARK TONS SOLVENT USED 

POINT SC EUP •SUR UtE tO&T '"'~ 

··············~·· 
................. 

PAINT 

4-02-001-01 GENERAL o. o. o. ltlZO. o. Tlli\IS COl Tl!jG 
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POINT SC EVAP ·SURFAC£ COATING (CONTINUliD) ,POUN.DS .EMITTED P E R UN IT .......... -.:............. ...................... " 
PAR~ wx MOX H!: co UN. I T s 

VAliN ISII/3KeLI.AC, 

<1-0Z-GOl.cll GENEIIAI. loOOO. TOI.S COlo T1 NG 

UQUU 

<1- 0.2•00<1-!ll G&NEUL Lt 540. TONS COlo Tl NG 

E"AMEL 

oi-02-G05.0l GENEaAL o. il. o. e~to. o. TO~$ COUU~G 

P~IME~ 

4-02-006.01 GENERAL lt320. TONS (OUitiG 

COHIPIG OVEN 

oi-02-001-G• GENBUL TONS COATING 

SCU.VENT 

4-U-009-01 GENEIIAL TONS COATING 

OTI<ER/NOT CUSIFD 

4-02-999-99 SPECIFY 1"1 REIIAIIIC TO"S COATIPIG 

POINT SC EYAP .P ETIIOL PROD S TO 
••••••••••••••••• ................. 

FUEO ROOF 

oi-Ol-001-GL BRUT~ GASOLINE o. o. o. 80. J o. I 000 GALLONS STOO~G~ CAPltiTY 
4-03-00L-02 DREATH-tRUOE o. o. a. SitoS o. IOolO GILI_'l'iS HOOAG~ CA~ACI TV 
4-0l-OOL-cll WORK ING-GASOUNE o. o. o. 9.00 o. IC?O GAlLONS THqfl.jGHP\ 1T 
4-03-CIOL-0+ WO~KING-cRUDE o. o. o. f.lO o. l"•lC GALLO"'S Tf.tftOUij,"'pWT 
't-Ol-00 L-05 BREATtl-JET FUEL o. o. o. 25.2 o. 10~0 llAtlr•"'S ST(IQAG~ CAPACITy 
4-0l-GOL-ot. BREATil-KEIIUSENE o. o. o. n.L o. l•l'l'l GALLONS STO~AC.~ CAPACITY 
lt-Ol-OOL-07 8REA1H-01Sl FUEL o. o. o. U.L o. lll•J(I GAUONS STO•AGF C~PACI TV 
4-Ql-GOL-G8 8R UTtl-BENlENE o. o. o. Ll.l o. lOtiO GAllO"'S STOoAGE ClPAr.ITY 
4-GJ-OOL-119 BRUTH-C't'CLOHEl o. o. o. zo.e o. 1000 CAllO"lS <T"kAGE CAPA"TY 
~-tl-OOL-LO B~EATH-CYCLOPEI\IT o. o. o. SS.'t o. IOOG GALL!'NS ~TQ~AGE CAPACITY 
o!-Ol-DOL-Ll eRUTH-HEPTANE o. o. o. ll.l o. 1no0 GA(LG!lS S T'lP&Ge CAPACITY 
4-0l--001-12 BII.EAltt-HUUE o. o. o. 32.1 o. 1000 GAL'.ONS ~TC•AGE CAPACITY 
't-G~-GOI-ll BRE'ITtl-ISOOCUNE o. D. o. 13.9 o. 10'!0 GAllONS SfO~AGf CAPACITY 
4-0l-OOI-L4 BREATH-ISOPE"l.NE o. o. o. 142. o. ~~~0 GHlCNS Sl'JUGF CAP"ITY 
-4-0l--DOL-15 BREAT~PENTANE o. o. o. 94.9 o, L~(l~ GAlLOr.IS ST:)HGe CAPACITY. 
4-0l-GIIL-16 BRUT~TOLUEIIE o. o. o. 5.84 o. IG<IO ol~ll{}lj~ srroqAGE CAPACITY 
<1-0l-001-SO WORKING-JET FUEL o. D. o. Z.'tO o. a~QO CAll~'IS T~~OUCIIPUl 
4-0l-DCH-SL IIJRK ING-IIEIIOSENE o. o. o. a.oo o. 1~00 GAll O'lS lt<~OUGHPUT 
4-03-G 0 L -'z WOIIKING-DIST FUEl. o. o. o. L.OO o. IJ()() GAlLONS THACUGHPUT 
to-Ol-001-5) WOIIKING-8ENZENE o. o. o., z.oo o. "~0 till. IONS TlifiQU(;HPlJT 
4-0l-GOJ-54 WOR~ING-CYC~Ohfl o. o. o. 2.lO o. 1000 GAlLONS THAIJIJGHPUT 
oi-Ol-oOL-55 NORIUNG-tYCLOPENT o. o. o. 6.o't0 o. LOU~ GAUONS T~kNGHPUT 
to-Ol-oOl-!16 WOR~ING-IIEPTANE o. o. o. lo20 o. 1"00 li.lllOIIIS THqn•.•GHPUT 
4-0l-DOL-57 WORitiNG-HtUNE O• o. o. 3.60 o. LO'liJ llAllt>NS THRGJGHPUT 
lt-Ol--OOL-58 WORKING-ISOotl~NE o. o. o. 1.50 o. l~QO GALLONS TH~OUGHPUT 
4-03-DOI-59 WIIK ING-ISDPENT o. o. o. 15.7 o. 10011 GALLIINS THD"UGH~IIT 
oi-Gl-OOL--60 NOAIING-PENUNE o. o. o. LOot. o. I UOO GALLO'IS IHAOUG>IPU' 

FLo%iP:G026~L IIDIIKI"G-TOLUENE o. o. o, 0.64 o. 1'11)0 GALLONS THPilUGHPUT 

4-03-002-01 STANG STG-G4SOLN o. o. o. u.o o.- 1000 GAlLONS ST'loA()f c•••cnv 
oi-03-GOZ-Q.Z IIORII.ING-PRDDUC:T o. I ~00 GAllONS THQ~Ur. ... PIJ'!" 
4-0 l-OOZ-Oll STANt $TG-CRUOE o. o. o. 10.6 o. LOOO GAlli'NS STI'OAGE CAPACITY 
oi-Ol-D02-0't IIJRK IN G-Cfl UDE o. 1·)~0 GAlLONS T•IO~UG'*'UT 

. 't-03-002-05 STAND STG-JET FUEL o. o. o. 4.38 o. 1('00 GAllmiS H1PA(lf CAPACITY 
4-0l-002-06 STANO S TG-KEAOSNE o. o. i. 1.90 o. 10~11 GALLONS SlU•lGE tA•Ar.ITY 

.to-oJ-ooz-07 STAND STG-DIST FL o. o. o. Lo90 o. 100, GALLO"'S s••JoAG~ t•.,OTY 
,o't-03-00Z-08 STANO STG-BENZE~E o. o. o. 2. 7o) o. 1•100 GHl rNS 5T'lAlGE CAPACifY 
lt-Ol-002-09 STANO STG-C YCLHE x· o. a. o. l,.OJ o. 1000 GAllONS ST\'O~CF. CAOl~ITY 

4-D3-G02-10 STAND STG-CYC~PEN o. o. o. 9.16 o. I 000 CALL C~S STOUGE CAPOC ITY 
lt-03-002-ll STANO STG-HEPTA"E o. o. o. L.64 o. IU~I'l tllllONS STOOIGE CAP~tl TY 
4-0l-oOZ-U STAND $TG-HEXANE o. D. o. 4.n o. 10110 GALLONS STORAGE C~P•tl Tv 
4-0l-OOZ-U STANt STG-ISOCCT~ o. o. o. z.oL o. 1ncn GALLONS SfOROGc CAPAC ITT 
lf-Ol-OOZ-L4 STANO SfG-ISOPENT o. o. o. zu.a o. LO~CI GAIL~~S STORAGE, CAPAC I TV 
4•0l-G02-l' STANO ST&-PENTANE o. o. o. U.9 o. 11100 GAll~"$ STOUGE CAPACITY 
ol-03-002-16 STANO STG-TOLUENE o. o. o. o.ae o. I •)I.' a GILLIJNS S TURAGE CAPAC! Ty 

YA~-V.,CII SPACE 

't-Ol-oOHZ WORKING-GASOLINE o. o. o. LO.z o. 11'100 caLlONS TI<R(l!GHPIIT 
oi-03-GOl-OJ WORIIII'IG-JET FUeL o. o. o. z.3a o. 1000 GAllONS TII,OliGI<PUT 
to-Dlo.Q03-D4 WORI!:ING-KEROSENE o. o. o. LoOO o. LilOO GALLONS TMR(IIJC~PUT 

4-113-003-05 WORKING-DIST FUEL o. o. o. 1.00 o. ln('O GAllONS THr.OUGHPUT 
4-03-DOJ-06 WORKING-BENZENE o. o. o. 2.10 o. LOOO GALLO"'S THRNGHPIIT 
-4-03-003-07 NURKING-CYCLOHE. o. o. o. 2.60 o. I ·JOO GILLON$ THROUGHPUT 
4-0l-OOl-08 liORKl Nt:-C YCLOPEN1 o. o. o. ?.20 o. LIJOO GALLONS THROUGHPUT 
4-0l-G03-o9 WORK ING->IEPTAPIE o. o. o. L.40 o. 1000 GILL ONS TIIF.OUGIIPUT 
't-OrOOl-10 WOIIKING-HEXAI\IE o. o. G. 4o00 o. 1000 GALLflNS THROUGHPUT 
'-4-0 l-GOl-lL WOIII( I NG-1 SOOt JANE o. o. o. 1.10 o. 1000 GALLONS TliiiOUGHPUT 
oi-Ol-DOl-ll WORKHIG-1 SOPENT o.- o. o. n.e o. 1000 GALLON$ THROUGI1PUT 
4-0HOrU IIDIIKI Nil-PENTANE o. o. o. u.o o. 1000 GALLONS TioiROUGHPUT 
4-03-GOl-L~ IIORII.ING-TDlUENE o. o. o. o.n o. 1000 GALLOIIS T lfl (l!GioiPUT 

OTHEII/NOT C:LASIFD 

lt-lll-'999--'i19 SPECIFY 1111 REIIARK 1000 GAl STO~ED 
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P0'"1· SC EVAP •Mist ORGANIC '$TOR P.OURDS EM I'T t E D P E R UN I T .. " ............. ••••••••••••••••• PART sox NOX HC co UN I T S 

OTHER/NOT CLASIFo 

..0~01-'19 SPECIFY Ill REIIAIIK TONS STORED 

POIIIT St EYAP •PRINTING PRESS 

••••••••••••••••• .............. -
oneu 

~05-GOl•Ol GENERAL o. TONS- SOLV""f 

POINT $C !YAP •PETIICL IIRIIT•TUNS ................. ••••••••••••••••• 
TANK C.IIRSITRUCitS 

~06-00 &•01 LOADISPL&SMI•G&SO o. o. o. u.~ o. IOQO CAllot.IS TUNSFeUW 
4-G6-GO&-Q2 LDADISPLAtHI-tRUO o. o. o, l0o6 o. 1000 GALlONS TH~SFERRED' 

' 
'1-06•001•0~ LOAOISPL& HI•JET o. a. o. '·'" o. 1000 G&LU1~S TRANSFEPRFD 
'1-06•001·04 LOAD I SPUSHI•KERD o. o. o. o.es o. 1000 GAlLONS TP AI<SFFRo 1:0 
4-06•110&•05 LQAOISPLASHI•OIST o. o. o. 0,93 o. 1000 GALLONS TP ANSFFPO fl.' 
4-06•001-26 LOAOISUBIII•GASOLN .o. -a. o. 4ol0 o. 1!100 t&l.lUIIIS TRA.,SFFOP•!> 
4-06•001-27 LOAOISUB~I-tRUOE o. o. o. 1.ea o. 1•100 GAUO'OS Tfii.NS.F£=t~ iii) 

4-06•001•ZII lOADISUBMI•JET FL o. o. o. o.u 1!. 1 000 GAll CINS UAI'ISF~PPER 
'>-06-001~29 LOAD I SU8MI•IIEilOSM o. o. o. o.•5 o. 1000 GAlLU'IS TltAIIISFc:•~~n 

..06-QCl-30 · LOAOISU8MI•t1Sf o. o. o. o.•a o. 1'J(I0 GlllCNS TPA'ISFFPOEO 
4-06-~1) 1• u UNLO .. D-GA SOLI NE .o. o. o. 2o10 o. 1~00 GUUJI'IS TOA"'SFCRPF.O 
4-06-DOl•U UNLOAQ-tRUOE OIL a. o. o. 1.98 o. 1000 GALLONS TRA'ISF£" €0 
~06-001-!13 IINLOAD-J Ef FUEL o. o. o. o •• s o. I OliO l.iALL ON$ TP&NSHUr:P 
'>-06-00 1~U UIIILOAD-ItEROSEIIIE o. o. o. 0.23 o. 1(1110 GALLOIIIS TRANSFERRfO 
4-06-GOl-55 UNLO .. D-0151 oiL o. o. o. o.z .. o. 10UO GAU OOIS TO&fiiSF<U Sl) 

IIARINE VESSeLS 

•-o~o-oo2-01 LDAOING-GolSOLIIlE o. o. o. z.u o. 10110 GAl tclt.IS TPA,.SHPPfO 
~-06-G02-D2 LOAOING-CRUOE 01• o. o. o. 2. sa o. 1(100 t.ALLCNS TRA~SFeRPEll 
4-06-002-03 LOAOIIIIG•JET fUEL o. o. o. o.6o ('. "DO GAl l•>NS TA:llt,lij~IC'fiPED 

4-06-1102-Dto LDAOING-II:EIIOSENE o. o. o. o.zr o. IOJ'lO GALlt"S T oA~S feOP €0 
' 4-06-002-05 LOAOING-OIST Cll o. o. o. Uo29 "· 1!>\11 GALL':''IS TOA .. SFtOPFO 

4-06-002-26 UNLDAD-GA SOLI NE o. o. o. 2-52 o. 10')0 GAU',.IS ... ~SHOP fn 
4-06•002•21 UNLOAli-CRUOE OIL o. o. o. 2.25 o. I'J01) GALL !:''liS TRANSF£00 Ell 
'1-06-002~21 UNLOAD-JET FUEL o. o. o. Oo52 o. 1000 GAll "NS T•-NSFEPO"(I 
~6-D02•29 UllLDAD-IIEROSENE o. o. o. o.;;:. o. IO)J GAll-.l'l$ T• ~,.SF~PP •0 
4-06•D02•JO UNLDAD--'OIST 01 L o. o. o. 0.25 o. IO'JC.' GALLONS TUI'iSH••l" 

UNOERGIID USO ST& 

4-06-0DJ-GI $PLASI< LOADING o. o. II. u.s o. I >00 f,&LL 01';5 'ff4~SH.RRE.O 

4-06-003~02 SUB LOAO•UJI(;QNf o. o. o. ,,~() o. 11))0 GAllUN$ rr ,,.sre••w 
~-o6.o003-GJ SU8 LOAD-OPil SYS o. Go o. o.eo o. l"'lO G&LLONS T R.AN$ f[ ~- o En i 
..,.06~ooJ-o~ SUI LOAO-tLS SYS o. o. o. o .. o. I ~t)C GM LONS TPANSFfPO~O 
4-06-003-GS UNLOAOIIlG o. o. o. 1o00 o. 1<100 GALLONS TO&Oi$HUfl) 

FILL VEl< GAS TAN. 

'>-06-00~01 YAP 01 SP LOSS o. o. o. u.o u. IU~~ GlUONS Pl'~PFII 

4-06-GO~•Ol L ICI SPILL LOSS o. o. o. Oo61 o. 1000 t.ILLONS PllloPEO 

POINT SC EVAP •MISt HC EVAP ••••••••••••••••• .. " ............. 
OTI<EAINOT CL.S(FC 

4-9D-999-99 SPEtiFY I~ IIEMARK IC"S POOCHSEr 

SOLID IIAS1E •GOVU~IIENf ................. • •••••••••••••••• 
'UIIiltiP&L llltlll 

5-01-001•01 MUL Tl PLE tHA.,8EA 30.0 2o50 z.oo &.50 3~.0 TO IllS 8Ufi'~ 1-0 

5-0 1-G01•02 S 1NQ. E CHAH8eR u.o 2.50 2.0:1 15.0 zo.o T1.1111S II'JliiiHO 
OPEN BURNING DUMP 

5-01-110~01 GENERAL 16.0 1o0U •• ou )1),') 15·0 TO!lb Bl"'"EO 
5-ot-ooz-oz LANOStAPEIP•U~ING 17.0 z.oo zo.o 60.0 TO 'IS B'JO N ~U 
5•Ct~002•03 JET FUEL I'UI'iOIIEDS OF GALLONS 

INCINEUTOII 

5-01•005•0!1 PATHOLOGICAL a.oo o. 3o00 o. o. TOI'i$ lllJ'I~lU 

!roD 1·005-06 SLUDGE 1DOo loOO s.oo 1.00 o. TONS OI<Y SliiDGf 
5-o1-G05-D1 COlli CAl zo.o z.oo s.oo zo.o 60.0 TONS li'JPNED 
5-01~005-99 Ofi<EIIINDT CLASIFD Tnrts BUO'IEO 

AU,fllfL/NO EMSNS 

s-o t-9oo-o• RESIDUAL OIL o. o. o. o. o. 1000 ll&Ll OtiS 
5-01•9D0-05 OISTlLL&TE OIL o. a. o. o.• o. I DO') GALL t)NS 
s--oa~9oo-Oto IIIATUUL GAS o. o. o. o. o. MILLION CUiillt FEEl-

r01•90D-l0 LPG· o. o. o. o. o. lDOO GAlLDifS 
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AUll.FUEL[NO EMSNS (COKTINUEOJ • '~ u If .. , 0 s t "' r T T E 0 
-sox NDX 

p f II U II 
~c 

I T eo U II. l 'f ' 
5-u1-90G-~T OT"ERIIIOf'CL4SIFb o. o. o. o. o. MILL ION CUBIC FEFJ' 
~01-90o-.98 OTHEIII NOT CLAS I FD o. Do Do o. o. lOOO GALLONS . 
5-01-91111-99 OTHER/NOT CLASIFO o. o. o• .0~ o• TONS 

SDLio wur~ •CONM-lNST 
•••••••••••••••••• ......... ~··········· 

INC INUATDR GeN 

5-02-001-0l JIIULUPLE CtlAM6EII t;oo z.so J..Ot ;ooo JO;o lUNS 8UQf4ED 
5-02-001-02 SI,.;LE CHAMBER ·~·o 2.50 z.oo \5.0 IO·D TQIU IURNED 
5-02-001-0l CONTRDLLiO A Ill h..O 1.5D 10.0 Do 0 fON$ BURNED 
s-o2-oo1-~ COI41CAL :FEFUSE l!Qo.O aooo 5•:: 20-D toG,:~ .faNS BURNED 
5-02-001-05 CDNIC.U 111000 1•00 DolO .. l.'loo uo. OilS BURNED 

OPEN' BIJRNI NG 

' 5-02-002-01 IIDtiQ n.o a.e~: •• oo 50·0 tOIU ~UIIA!D 

AfARtMUn I NClN 

5-02-00l-OL FLUE fell !»o.o 0.50 'J.oo l~oli i!DoO TONS IIUIINED 
s-o z-oo J-oz FLU&,FED-~ODIFIED 6,00 D.SD 10...0,. ,.oo fOoD TON! I!URNED 

INCINERATOR 

s-u2-oos-os PATitlLOGitAL B~OD Do 3.00 o. o. TONS BU~NFO 
5-02-005-06 SLIJDGE 1011. l.OD ~.0,0 loOO o. TOJ'4S DRY SLIJD&f 
5-02-00S-99 OTHiii!I/N.OT CLASIFD TDI45. BURNED 

AU.FUELINO E1'1~14S 

5-02-90D-O• RESIDUAL lliL D. o. o. o. o. 1000 GALl OtiS 
s-o~-9oo-os DlSTilUTe OIL o. o. o. o. 'o, lDDO GloHON~ 
5-02-90D-OII NloTIJR4L GAS D. Oo :! o. o. IIILLION CUliiC FEET 
S-02-900-10 LPG o. o. o. o. 1DOO GALLIJN~ 
5-02-90D-97 OTIIERINOT CUS IFO o. D. b. D. o. MILLION CUBIC FEFT 
5-0Z-90D-98 OTHEIIINOT.CLioSIFD o. 'Do Oo o. o. 1000 GAlLONS 
5-0Z-9DD-99 lli~ER/NOT CUSIFO D. Do D~ Do D. TONS 

SOLID WloHE ~INDUSTRIAL 

••••••••••••••••• . ................ 
lNCINE~ATOR 

5-03-DO 1-D L MIJL TIPLE CHAMBER 7.00 . 2.50 3.0D 3.00 10 .o TONS 8UkNEO 
5-03-D01-02 SINGLE CHioiiBER 15.0 2o'O 2.DO 15.0 zo.o TONS 8UANEO 
~03-001-03 CONTROLLED AIR 1.40 1.50 LU.O a. a • TONS ~U~'IfO 
5-0.3-00 1-0<t CONICAL REfUSE .tooo ZoDO 5o DO zo.o 60.0 TONS 81)<N~0 
S..Dl-001-QS CONICAl 11000 7.0D DolO L.DO u.o uo. TONS BURNED 
5-D.l-00 1-011 OPEN' PIT u.o O•lD 4.0D o. D. TI)'IS Of WASTE 

OPEN BURNING 

~0:1-002-01 wooo 17.0 D. z.oo 4.DO ~(1.0 TONS BURNED 
5-0l-002-02 REFUSE l6oD loOO 6.00 30.0 $5.0 TONS BUP.NEO 
So-Ol-D02-U AUTO IlDDY COMPTS 100. D. ... Do lD.u 125. TONS BIJRNED 
5-0:1-DOl-04 COAL REFIJSE PILES Do90 lolO 0.10 0.50 z.so tUB IC YO~ OS OF PILE 

loUTO BDOY INCINAT 

5-0J-003-01 WIO AFTERBURNER z.oo O.LO 0.50 2.50 AUTOS BURNED 
S-03-GOJ-02 W/ AFf EIIIIJRII ER lo50 DoOZ o. o. AliT OS BURNED 

RAIL CAR BURNING 

5-0l-004-D l OPEN CA.$ BURNED 

INCINERATOR 

5-DJ-DOS-06 nUDGE 100. l.DO 5.00 1.00 o. TOllS OIIT SLUDGf 
5-03-005-99 OtHU/IIQT ClASIFD TONS BIJRNEO 

AUX,FUELfND EMSNS 

5-01-900-04 RESIDUAL OIL o. o. o. o. o. 1000 GALLflNS 
5-03-90D-OS DISTILLATE OIL o. o. o. o. o. 10DO G4LLONS 
s-ol-90D-06 NATURAL GU o. o. u. o. (1, IUL'LION tvalr. FEET 
5-0l-90D-07 PROCESS GAS Do D. o. o. o. MILLIO" CUBIC FEET 
5-0l-9D&-10 L P G o. o. o. o. o. 1000 GAUONS 
5-01-9<lD-97 OTIIER/NOJ CLASifO o. o. ·a. o. o. Mllll ON CUBIC FEET 
5-Dl-90D-58 OTHER/NOT CLASIFC o. o. o. o. o. 1000 GALLONS 
5-01-901)-99 OTHERI"'DT CLASIFO D. o. o. o. o. TOOlS 

Ml SCELLANEOU S -FEDRL NONEMITTE•S 
•••••••*•••······ ··-········Ill···· 

OTHER/NOT ClASIFO 

6-01-999-98 SPECIFY IN REMA~K I .. STALU TIDNS lEACH I 
6-01-999-99 .SPECIFY IN REM'IIIK AREAiilotRU 
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