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Appendix A. Glossary of Acronyms and Terms

Acronyms

The following acronyms have been used in the report or its appendixes.

AMS
ASTM
BY
BSFC
CAA or the Act
CAAA
CARB
ChRviA
CMSA
CNG
CO

CO,
CTG
EEA
EMA
EMI
EFPA

HC

hp

RIS
ISIA
ITA
LMOS
LPG
MECA
MIC
MEA
NMMMA
NAAQS
NAPAP
NECMA
NESCAUM
NESHAPS
NQ,
MOy

0,

QAR
OAQPS

Acromatic Information Retrieval System

Area and Mobile Source

American Society for Testing and Materials
Base Year

Brake Specific Fuel Consumption

Clean Air Act

Clean Air Act Amendments

California Air Resources Board

Construction Industries Manufacturing Association
Consolidated Metropolitan Statistical Area
Compressed Natural Gas

Carbon Monoxide

Carbon Dioxide

Control Technology Guidelimes

Energy and Environmental Analysis

Engine Manufacturers Asgociation

Equipment Manufacturers Institute
Environmental Protection Agency

Hydreocarbon

Horsepower

Integrated Risk Information Systemn

International Snowmobile Industry Asseciation
Industrial Truck Association

Lake Michigan Oxidant Scudy

Liquified Petroieurn Gas

Manufacturers of Emission Controls Association
Motorcycle Industry Coancil

Metropolitan Statistical Area

Mational Marine Manufacturers Association
National Ambient Air CQuality Srandards
National Acid Precipitation Assessment Program
New England County Metropolitan Areas
Northeast States for Coordinated Air Use Management
National Emissions Standards for Hazardous Air Pollutants
Nitragen Dioxide

Oxides of Nitrogen

Ozone

Office of Air and Radiation

Office of Air Quality and Pollution Standards
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ppb parts per biltion

PPEMA Portable Power Equipment Manufacturers Association
ppm parts per million

PSR Power Systems Research

RACT Reasonably Available Control Technology
ROM Regional Oxicdant Model

ROMNET Regional Ozone Modeling for NorthEast Transport
rpm revolutions per minute

RVP Reid Vapor Presasure

SAE Society of Automotive Engineers

SIP State Implementation Plan

SEMA Specialty Equipment Market Association
50, Sulfur Dioxide

S0, Oxides of Solfur

SwKI Southwest Research [ostitute

TPD Tons per Day

TPSD Tons per Summer Day

TPWD Tons per Winter Day

TPY Tons per Year

TSD Technical Suppont Document

TSDF treatment, storage, and disposal facilities
UAM Urban Airshed Model

voC Volatile Organic Compounds
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Closgary of Acoomyms and Terms

Clossgry of Terms

The following terms are defined as they were used in this report or its appendixes.

Activity level:

Airshed:

Air Toxic:

Aldehydes:

Annual hours of use:

Attainment area;

Controt technology:

Crankcase:

Crankcase smissions:

Crankcase emission
conttrol system:

Criteria pollutants:

Unit indicating the combined effect of population, annuai hours
of use, average-rated horsepower, and load factor. Determined by
multiplying the population x annuwal houts of use x horsepower x
load factor. The activity level is also the product of the
population and the per-source usage rate.

A geographical area which, because of topograpivyy, metecrology.
and climate, shares the satrve air mass.

A compourd in the air capable of causing adverse heaith effects.
For the purpose of this report, the air toxics examined were
limited to known or suspected carcinogens.

A clags of fast-reacting organic compounds containing oxygen,
hydrogen, and carbon. They contain the group -CHO.

Average number of hours a given equipment type is used in one
year.

A region that meets the National Ambient Air Quality Standards
for a criteria pollutant under the Clean Air Act.

A combination of measures designated to achieve the aggregate
reduction of cmissions.

The part of the engine that surrounds the crankshaft; usually the
lower section of the cylinder block.

Pollation emitted into the atmosphere from any portion of the
engine crankcase ventilating or lubricating system.

A system of passages designed to convey gases frem and/or to
the crankcase of an engine. The system may or may not include
means to regulate the flow(s).

The Clean Air Act requires the Envirormental Protection Agency
to set air quality standards for common and widespread
pollutants after preparing "criteria documents” summarizing
scientific knowiedge on their health effects. Teday thers are
standards in effect for six "criteria pollutants”: sulfur dioxide.
carbon monoxide, particulates, nitrogen dioxide, ozone and lead.
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Diurnal emissions: Fuel vapors emitted as a result of a specified increase in fuel
tank temperature in a specified time, For the purposes of this
report, diumal losses are those vapor emissions which occur
while the equipment is not operating and are attributable to
natural changes in ambient conditions (temperature, pressure,
ate.).

Duty cycle: The ratio of the time “on” of a device or system divided by the
total cycle time (i.e., "on” plus time "off"). For a device that
normally runs intesmittently rather than continuously; the amount
of titne a device operaics as opposed to its idle time,

Emission factor: Measure of the rate at which a particular type of equipment
emits a particular pollutant under normal operating conditions.
Emission factors are commenty massed-based and expressed in
units of mass per onit of work.

Emissions nveniory: A detailed listing of the amounts of pollution generated by
different sources in an arca during a specific period of time.

Evaporative emissions: Losses die to evaporation of imnbumed fuel. For the purposes of
this report, evaporative emissions are subdivided into four
groups: hot soak, diurmnal, resting loss, and running loss
cImissions.

4-stroke cycle: The four-piston strokes--intake, compression, power, and
exhaust--that make up the complete cycle of events in the 4-
stroke-cycle engine. Also called 4-cycle and 4-stroke.

Horsepower, average The average of the maximum horsepower ratings for the engines
rated: in a given type of equipment.
Hot scak emissions: Emissions which occur after the equipment has been tumed off

and attriburable to the elevated semperature of the equipment
(e.gt., evaporation from the carburetor bowl).

oad factor. The ratio of the engine power output during typical operating
conditions to the sngine rated homepower.

National Ambient Air Section 109 of the Clean Air Act requires EPA to set nationwide

Qualiry Standards standards, the National Ambient Air Quality Standards. for

{NAAQS): widespread air pollutants. Currently, six pollutants are regulated

by primary and secondary NAAQS--carbon menoxide, lead,
nitrogen dioxide, ozone, particulate matier (PM-10), and sulfur
dioxide. See Criteria Pollutants.
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Glosgary of Acronyms and Term

Nonagainment area:

Monroad vehicies:

Per-source use rate;

Population:

Refueling ernissions:

Reid Vapor Pressure:

Running loss emissions:

Spillage emissions:

Steady state:

A region that fails to meet Clean Air Act primary ambient air
standards are designated as nonattainment areas. Most major
cities in the United States are nonattainment areas for one or

more of the criteria pollutants. These dirty air regions are

subject to strict controls to bring them into compliance with the
standards.

Vehicles or items of machinery that use an internal combustion
engine but are not regulated as motor vehicles or airplaness under
the Clean A Act. Construction equipment is an examples of
nonroad vehicles.

Unit indicating the combined effect of annual haurs of use.
average-rated horsepower, and load factor. Determined by
multiplying the annual hours of use by homsepower by load
factor.

Total number of units of a given equipment or engine type at a
given point in time.

Hydrocarbon emissions that can occur doring filling of the
vehicle fuel tank. For the purposes of this report, there are two
components of refocling emissions: spillage and vapor
displacement.

The vapor pressure of gasoline at 100°F{37.8°C) determined in a
special bomb in the presence of a volume of air which occupies
four times the volume of liquid fuel (ASTM precedurs D 323).

The emissions which do not pass through the combustion
chamber while the scurce is in operation.

Spillage emissions, or spillage, are these emissions resuiting
from spiiled fuel incurred during the refueling process.

Constant operating conditions with no variation in fuel suppiy or
load. A condition in which circuit values remain essentially
constant, occwrzing after all initial trangiants or fluctuating
conditions have sertled down. Sicady siate exists when periodic
(or constant) vehicle responses to periodic {or constant) control
andfor disturbance inputs do not change over an arbitrarily long
time. The motion responses in steady state are referred to as
steady siate responses. This definition does not reyuire the
vehicle 10 be operating in a straight line or on a level road
surface. It can also be in a tmm of constant radivs or on a road
surface.
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Transient: A phenomenon caused in a system by 2 sudden change in .
conditions and which persists for a relatively short time after the
change.

Transient stats: Transient state exists when the motion respenses, the exremnal

forces relative to the vehicle, or the control positions are
changing with time.

Vapor displacement: Vapor displacement emissions, ot "displacement”, are those
emissions which result from displacing fuel vapors in the fuel
tank with liquid fuel.

Volatile Organic Any compound containing carbon and hydrogen or containing

Compounds {VOC. carbon and hydrogen in combination with any other element
which has 2 vapor pressure of 1.5 pounds per square inch
absolute or greater under actual storage conditions.
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Appendix B, Ozone Formation

This apperdix provides a brief explanasion of the process by which ozone is
formed, followed by a list of other sources expanding on the role of NO; and VOCs.

Description

The prediction of ozone () levels and the development of consrol strategies for
ozone have been complicated by the fact that ozone is not directly emitted. Rather, it is
formed in the lower atmosphere in the presence of sunlight through a complex series of
reactions between volatile organic compouxds (VO(C3), oxides of nitrogen (NOy}, and ambient
oxygen. The concentrations of ozone and its precursors are dynamic and nonlinear. Thus,
ozone concertrationy are not necessarily additive, but depend on the concentrations of all
compounds involved in atmospheric chemistry. VOCs are emitted by anthropogenic sources,
such as evaporation of gasoline and solvents, andd by biogenic soarces such as vegetation,
Individual VOC species differ widely in their capacity to generate ozone. NO, is formed
primarily by combustion processes and can contribute to either the creation or destruction of
ozone, depending on the amount of ¥OCs present.

Ozone i produced when atomic oxygen (O) reacts with melecular oxygen (0O,) in this
reaction:

0O+0,+M->0,+M

where M is a third body that removes the encrgy of the reaction and stabilizes the O,
molecule. The atomic oxygen necessary for this reaction is produced primarily from the
photadissoctation of NO,, according to this reaction:

NO, + hv - NO + O

The photon thv) in this reaction is in the blue-violet end of the visible spectrum which, when
absorbed, produces a brown color. This is why a brown haze is associated with ozone
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pallution, even though ozone itself 15 a colorless gas. In the above reactions, NOy is invelved

in creating ozone.
However, in the absence of other reactants, the ¢rone and nitrogen oxide {NO)

produced in these reactions will combine to form nitrogen dioxide and molecular oxygen:
NO + O, =» NO, + O,

Thus, oxides of nitrogen participate in beth the creation of ozone and can retard creation of
ozone. Put another way, in isolation equilibrium concentrations of ozone, nitrogen dioxide,
and nitrogen axide coexist. However, in the presence of organic peroxy radicals (RO,),
which are formned by the reaction of hydroxyl radicals (OH) with VOCs, nitrogen dioxide can
be regenerated from nitrogen oxide without consuming ozope, as in this reaction:

RO, + NO — NG, + RO
Thus, the presence of VOCs in the amosphere is crucial to allowing ozone to accumulate,

instead of allowing ozone to stabilize at a relatively low concentration dictated by the
equilibrium of NO and NCQ,. Generally speaking, the presence of more organic peroxy

radicals will allow more ozone molecules to persist in the air, The number of organic peroxy
racicals formed from a single VOC varies, and thos the photechemical reactivity of VOCs

vAries,
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Appendix C, Ozome and CO Nonattainment and Air Toxic Risk Estimates

Twoe of the most persistent air guality problems in the United States are the
nonattainment of National Ambient Air Qualiry Standards for carbon monoxide (CQ) and
ozone. Table C-01 lists the areas which fail to meet standards for CO and ozone. In addition
to these nonanainment problems, concarn regarding the risks associated with motor vehicle air
toxics is increasing. The cancer risks associated with the motor vehicle pollutants of most

concern are shown in Table C-02.'

Table C.01. Areas Not Meeting Standards for
Carbon Monoxide and Ozone

I - S T Pul]-tlnt.aegnry

| Metropolitan Area co Ozone

ﬁmrquc, NM T Moderate 1T
Anchorage, AK Moderare
Atlanta, GA Serious |
Atlantic City, NY Moderate
Bakersficld, CA Serious |
Bailtimore, MD Moderate Scvere
Baton Rouge, LA Serions

i Beaumont, Port Arthur, TX Serious
Boston, MA Moderate Serious
Chadeston, WV Moderare
Chardotte, Rock Hill, Gastonta, NC-3C Moderats
Chicago, Gary, Lake County, IL-IN.-WI Severe
Chico, CA Moderate
Cincinnati, Hamileon, OH-KY-IN Moderate
Cleveland, OH Moderate Moderate
Colorado Springs, CO Moderate
Dallas, Fort Worth, TX Moderate
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Table C-01. (Continued)

Metroppotitan Area

Pollutant Category

CO Ozone

Dayton, Springfield, OH Moderate "
Denver, Boulder, CO Moderate
Detroit, Ann Arbor, Mi Moderate
Duluth, MN-WI Moderate

| Edmongon Co., KY Moderate
El Page, TX Moderate Serious

| Eairbanks, AK Moderate ]|
Fort Collins, Loveland, CO Moderate
Fresne, CA Moderate Serious
Grand Rapids, Ml Moderate
Greater Connecticut Moderate Serious
Greenghoro, Winston Salem, NC Moderare Moderate
Houston, Galveston, Brazoriz, TX Severe
Huntington, Ashland, WV-KY-OH Serious
Jefferson Co., NY Moderate
Josephine Co., OR Moderate
Kewauties Co., W] Moderate
Klamath Co., OR (Klamath Falls) Moderate
Knox Co., ME Maoderate
Las Vegas, NV Moderate
L.os Angeles, Anabeitm, Riverside, CA Serious Extreme
Louisville, KY-IN Moderate

| Medford, OR Moderate
Memphis, TN-AR-MS Moderate Moderate
Miami, Form Lagderdale, FL Moderate
Milwankee, W1 Severs

C2
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Ozone and O Nogattainment and Air Toxic Risk Estimates

Table C-01. {Continued}

Fu]ll:tant Category l
Metropolitan Area co Onone
Minnegpolis, St.Paul, MN-WI Moderate |
Missoula, MT Moderate
Muodesto, CA Muoderate Moderars
Muskegon, MI Severe
MNashville, TN Moderate
New York, Long Esland, NY-NJ Moderate Severs
Parkersburg, Marietta, WV-OH Serious
Philadelphia, PA Moderate Severe
|| Phoenix, AZ Moderate
Pittsburgh, Beaver Valley, PA Moderate
Portland, ME Moderate
Portland, Vancouver, OR-WA Modectate
Portsmith, Dover, Rochester, NH-ME Serious
Providence, Pawtucket, Fall River, RI-MA Serious
Provo-Orem, UT Moderate
Raleigh-Durham, NC Maoderate Moderate
Reading, PA Moderate
Reno, NV Moderate
Richmond, Petersburg, VA Moderate
H Sacramento, CA Moderite Serious
ll Salt Lake City, Ogden, UT Moderate
San [hego, CA Moderate Sevare
San Francisco, Qakland, San Jose. CA Moderate Moderare
| Santa Barbara, Santa Maria, Lompoc, CA Moderata
Seattle, Tacoma, WA Moderate
Sheboygan, W1 Serious
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Table C-01. {Continned)

— Al

Pnllutant-&attgm'j
Metropolitan Area co Ovone

Smyth Co., VA - Moderate
South Bend, Mishawaka, [N Marginal
Spokane, WA Moderate
Springficld, MA Serious

b 5t. Louis, MO-IL Moderate
Steubenville, Weirton, OH-WV Serious |
Stoclkton, CA Moderate Marginal
Syracuse, NY Moderate [

“ Toledo, OH Moderare
Viaalia, Tulare, Porterville, CA Moderate

[| Washington, DC-MD-VA Moderate Serious
Winnebago, Co., WI Serious
Worchester, MA Moderate |

cC-4

FINAL. - November |99




Ozooe and CO Monattainment and Air Toxic Risk Estimates

L Tnhl_e C-02. Summary of Ri Estimates*

" N Bl U.S."C:cer Incidences/Year**
Motor Vehicle Poltutant 1986 1995 2005
t ,3-ButadiTw 238269 139-172 _144~ 171
Diesel Particulate 178-36() 106-662 $04-518
Benzene 100-155 &1-107 G7-114
Formaldehyde 46-86 24-43 2748
Gasaline Vapors 17-68 2495 30-119
Asbestos 5-33 D ND
Acetaldehyde 2 1 L
Gasoline Particulate 1-176 1-156 1-146
Ethylene Dibromide l <l <1
Cadmium <1 <] <1

" Dioxing ND ND ND
Vehicle Interior Emisgions ND ND ND

* The risk estimates are 95% upper confidence limits.
** The risk estimates for asbestos, cadmiom and ethylene dibromide are for urban

" exposure only. Risks for the other pollutants include both urban and rural exposure.
###  ND = Not Determined. '

Note: The risk estimates are upper bound estimates; therefore, they are not intended
to represent actual numbers of cancer cases but rather can be used to rank the
mobile source pollutants and to guide further study.

Projections do not account for the 1990 CAAA revisions. Risk estimates are
currently being revised as part of the EPA study of "Mobile Source Related Air
Toxics” reguired by Section 206 of the CAAA
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Appendix D. Mobile Source Air Toxles

This appendix provides detailed lists of air toxics of concern to human health. These
lists were used to help decide which toxics to inciude in the Nonroad Engine and Vehicie

Emission Study.

Table D-01. Mobile Source Related Air Toxics for EPA Study.’

ir

Benzens Metals:
.{| Formaldehyde Iron )
Acetaldehyde Copper
1,3-Butadiene Selenium
Diesel Particulate Platinum
; Gascline Particulate Cerium
| Gasoline Vapors I

Table D-02. Southwest Research Institnte Recommendations,

Benzene

Formaldehyde

Acetaldehyde

I,3-Butadiene

Gasoline Vapors

Diesel Particulate

Gasoline Particulate

[ron

“Included in the EPA study of "Mobile Source Related Air Toxics” required by Section 206 of the CAAN.
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Tahle [-03. Other Motor Vehicle Toxics from Title II of the
1990 Clean Air Act Amendments.!

| Acetnni-t:ﬂu B Hexa_r;e
Acrolein Lead compounds
Acrylic acid Manganese compounds
Carbon Disuifide Methanol
Carbonyl sulfide Methyl ethyl keytone
Catechol Methyl tert. butyl ether |
Chlorine Naphthalene

[ Cresols/Cresylic acid Phenol
Dibenzofurans Polycyclic organic matter ||
Diethyl sulfate Propionaldetyde

Il Dimethyl sulfate Styrene
L 4-Dhoxane Toluena "
Ethyl benzene 2,2 4-Trimethylpentane

| Ethylene dibromide Xylenes
Ethylene dichloride

*'I‘N.ulistoompiledbyﬂ:Dﬁudmmmmpﬂuhﬂﬁmmwsmmmﬁofme

CAAA

D-2
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Appendix E. Manufacturer Association Membership

This appendix provides a short description for the primary manufachurer associations

for nonroad engines and vehicles. Where available, a list of the member companies are also

provided.

Indusirial igtion

The Industrial Truck Association {ITA) is the national, not-for-profit trade association

of forklift trock manufacturers and their suppliers. ITA members collectively produce and
sell 90 percent of all industrial forklift trucks in the United States.

Regular Members

Baker Materiat Handling Corp.
Barrett Industrial Trucks
Big Joe Manufacturing Co.
Carerpitlar Industrial Inc.
Clark Material Handling, Inc.
Crown Equipment
Drexel Industries, Inc.
Elwell-Parker Electric Co.
Hyster Company
K-D Manitou, Inc.
Kalmar AC
Komatsu Forklift Inc,
USA
Canada
Mitsubishi Heavy Industries
USA
Canada

Associate Members

Anderson Power Products
Aquiis Corporation
Basiloid Products Corp.
C&D Power Systems
Cascade Corporation

Multiton MIC Corp.
Nissan Indust. Equip. Co.
USA
Canada
The Prime Mover Company (BT)
The Raymond Corpoaration
TCM America
USA
C. ITOH
TCM
Canada
Delval Handling
Toyota
USA
Canada
Yate Materials Handling Corp.

Chioride/Pilot

Curtis Instrumems, Inc.
East Penn Mfg. Co., Inc.
Engelhard Corporation
Emctoweld Co., Inc.
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ITA Agsociaw Members (continued)
Exide Corporation Long Reach Mfg. Corp.
GNB I[ndust. Battery Co. Prestolite Electric Inc.
Hercules Engines, Inc, Sevcon
Industrial Tires, Lid. Steel of West Virginia
K W Battery Swing-Shift Mfg., Iac.
Eenhar Froducts Inc. Toyoshima
Kurdziel Enduatries Vickers, Inc.

rtable Power Equi anufacturers Association

The Portable Power Equipment Manufacturers Association (PPEMA) is the national,
not-for-profit trade association representing the manufacturers of smadl engine powered off-
road equipment such as chain saws, string trimmers, brush cutters, blowers, hedge trimmers,
generators and cut-off saws. PPEMA’s members manufacture the engines used in the final
products they produce.

Members

Allied Signal Oregon Cutting Systems, Division of
BASF Corporation Blount, Inc,

Catiton Company Poulan/Weed Eater

Dolmar U5 A, Inc. R.E. Phelon Company, Inc.

Echo, Inc, Shakespeare Monofilament Company
Homelite Division of Textaon, Inc. Shindniwa, Inc.

Husgvarna Forest & Garden Company Stihi, Inc.

Inertia Dynamics Corporation The Tore Company

Kawasaki Motor Corporarion, U.S.A, Walbro Corporation

Komatsu Zenosh America, Inc. U.5.A, Zame Inc.

Qutdoor Power Equipment Instituie, Inc.

The Qutdoor Power Equipment Institute (OPED is the national trade association
representing manufacturers of consumer and comunercial outdoor power eguipment and their
major comnponents. QPE] members produce the following rypes of equipment and products:
walk-behind lawnumowers; rear engine riding mowers; lawn tractors; garden tractors; walk- .
behind tillers; walk-behind snow throwers; cornmercial turf care equipment; engines/
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attachments/components; shredders/grinders; lawn vacuums; fexible line trimmers: leaf
blowers; log spiitters; power brakes and thatchers; and lawn/edger/trimmers. In most cases.
the goods manufactured by OPEI members are produced for the consumer market, and
represent 86.9 percent of the U.S. market for lawn and garden equipment.

Regular Members

American Yard Products
Atriens Company Consolidated
Atlas Power Equipment

Bunton Company
Toln Deere Horicon Works

Dixon Industries, Inc.
Exmark Mfyg., Inc,

Ferris Industries, Inc.
Garden Way, Inc.

Garden Way, Inc.-PW
Hoffco, Inc.

Homelite Div. of Textron

Honda Power Equip. Mfg., Inc.

Howard Price Turf Equipment
Ingersoll Equip. Co., Inc.
F.D. Kees Mig. Co.
Kut-Ewick Corporation
Lambert Corporation
Lawn-Boy, Inc.

Associgte Members

Ataco Steel Products Corp.
Aubum Induseies, Inc. KTC
Briggs & Stranon Corp.
Brinly-Hardy Co., Inc.
Capro, Inc.

Carlisle Tire and Rubber Co.
Dana Corporation

Delta Systems, Inc.
Dickey-John Corp.

DICO Tire, Inc.

Duramatic Products

Eaton Corporation

The Empire Plow Co., Inc.
Fisher Barton, Inc.

Maxim Mfg. Co.

MTD Products, Inc.

The Murray Ohio Mfg. Co.

NOMA Qutdoor Products, Inc.

Power King/Div. of Support Services
Intemational

Ransomes, [nc.

Roto-Hoe

Sarlo Power Mowers, Inc.

Scag Power Equipment, Inc,

Stmplicity Mfg., Inc.

Solo Incorporated

Southland Mower Corp.

Tomado Products

The Tore Company

Trailmate, Inc.

Wheeler Mfyg. Co.

Yazoo Mfg., Inc.

Geneco Mfg., (Div. of PL)
Kelch Corporation

Eohler Company

Lund Intemational
Michigan Seat Company
Monsanto Plastics Co.

New Hampshire Industries
Onan Corp.-Engine Diviston
Saver-Sundstrand

Southemn Mills, Inc.

J.W. Speaker Corporation
Tecumseh Products Company
Teledyne Total Power
Torrington Company
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OPEI Associ '

Transamerica Comnercial Snapper Power Whirltonics, Inc.
Equipment Finance Corp. Woads, Div. of Hesston
Tuff Torq Corporation Yuasa-Exide Battery Corp.

Wescan Products Cotnpany

Engine Manufactarers Associati

The Engine Manufacturers Association (EMA) represents the manufacturers of engines
far all applications other than aircraft and passenger cars. Membership includes both smafl
and large engine manufacturers.

Memnbers

American Honda Kubota Corperation

American Suzaki Lister-Petter, Inc.

Briggs & Stratton Mack Trucks, Inc.

Caterpillar Inc. Mercedes-Benz Truck

Cumming Engine Company Mitsubishi Engine North America, Inc. .
Deers & Company Mitsubishi Motors America

Detroit Diesel Corporation Onan Corporation

Deutz Corporation Scania USA, Inc,

Ford New Holiand Tecumseh Products

General Electric Teledyne Total Power

General Motors Corporation Toyota Industnial Engines

Hino Motars, Exd. Volvo GM Heavy Truck

Isuzu Motors America, Inc. Waukesha Engine Division Dresser
Kawasaki Motors Cotporation Industries

Kohler Conmpany Yanmar Diesel America

Komatsu Lid.

Equipment

The Equipment Manufacturers Institute (EMI) is the principal association in the United
States representing manufacturers of agricultural, construction, forestry, material handling and

utility euriprment.
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EMIL ive Mem

Aero-Lift Company

Apgrequip, Inc.

Alama, Group

Alfa-Laval Agri, Inc.

Allied Products Corporation
Alo USA Inc.

Alses Industries Inc.,
Amerequip Corporation
American Coupler Systems, Inc.
Armerican Trencher Inc.
Arts-Way Manufecturing Co.
Asplunch Mfg. Division
Aubum Consolidated Industries
Augers Unlimited, Inc.
Automatic Equipment Mfg. Co.

Babson Broa. Company

Badger-Northiand Inc.

Behlem Manufacturing Co.,

Bolarus Machinery Inc.

Bor-It Mfg. Company Inc.

Bou-Matic, The Dairy Equipment
Div. of DEC Int., Inc.

Calavar Corporation

Carefift Equipment Lid.

J 1 Case

Caterpillar Inc.

Charies Machine Works, Inc.
Chief [ndustries Inc.

Clasgs of America, Inc.

Clay Equipment Corpotation
Crenla, Inc.

Custom Products of Litchfield

Dahmer Fork Lift Led.
Damaser Machine Co.
Deere & Company
Deurz-Allis Corporation
DICKEY-john Corporation
Dunbar Manufacturing Inc.

Elliort Equipment Corp
Ezco Corporation
Eversman, Inc,

Farmhand, Inc.

tfi Corporation

FMC Corporation

FMC Corporation/AG Mach. Div.

FMC Corp./Food Processing
Systems Div,

Ford New Holland Inc.

Franklin Equipment Company

Full Vision Inc.

Furukawa Distribution (Europe)

Gannon Manufacturing Co.

Gehl Company

Cieneral Cable Company

Genie Industries

Gradall Company

Great Bend Manufacturing Co.
Cregory Manufacturing Company
Grove Worltdwide

OT. Inc.

Hagle Mfg. Co.

Hanson Sile Company

Harlo Products Corporation
Hawkeye Steel Products Ine.
HCC, Inc.

Hesston Corporation

Hiab Cranes & Loaders, Inc.
Hi-Ranger, Inc.

Holan Manufacturing Inc,

H.D. Hudson Manufactering Co.
Hutchingon Will-Rich Mfg. Co.
Hydracrane Inc.

ICM Industeies, Inc.

Indag Industries Inc.

Ingersoll Rand Road
Machinery Drivision

Intergy Inc.

Iowa Mold Tooling Co.

ICB, Inc.
JLG Industries Inc.
J-Star Industries Inc,
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EMI Activg Members (continugd)

E.D. Manliou, Inc.

KMN Meodem Farn Equipment, Inc.

Kobalco America Inc.
Krause Plow Corporation Inc.
Kubota Tractor Corporation

Leon-Ram Enterprises, Inc.
Lift-A-Loft Corporation

Livestock Monitering Systems, Inc.
Load Lifrer Mfg, Ltd.

1E. Love Company

Lowe Manofacturing Co., Inc.

Lull Carporation

MacDon Industries Ltd.

Major Equipment Co., Inc.
Manitex. Inc.

Mark Industries Inc.
Massey-Ferguson Inc.

Master Craft Industrial Equip. Corp.
Mathews Company

Mayrath Industries Inc.

Mayville Engineering Co. Inc.
McConnell Tractors Lid.

Ralph McKay (Canada} Ltd.
McLaughlin Mfg. Co.

McMillen Div, of States Eng. Corp.
Meadows Products of Michigan
Melred Borzall Inc.

Melroe Company

MF Industrial

mfe/York Divigion

Miller St Nazianz Inc.
Mitsubishi Heavy Indusiries Ltd.
Mustang Mfg. Co., Inc.

Mational Crane Corporation

Palm Industries Inc.

Patz Saies Inc.

Fertach, Inc.

Pettibore Michigan
Pierce-Correll Corporation
Pitnan Mfg. Company Inc.
Pizall Corporation

Powell Mfg. Co., Inc.
Prime Motor Company

Reach-All, Inc.

Reedril, Inc.

Reese Engineering Sales Lid.
Rohn Agri Produces

Rome Industries, Ioc,

Sanderson Equipment Inc.
Setlick Equipment Ltd.
Simon Aerials Inc.
Simon-RO Corporation
Simon-Telelect Inc.
Simpsonr Machine Corp.
Sims Mfg Company
Skyjack Inc.
A0 Smith Harvestore Products
Snorkel Economy, A Figgie
Internationat Company
Straro-Lift Inc.
Sweepster, Inc.

Taylor Pittsburgh Implement Div.

Taco Inc.

Terramite Construction Equip. Co.

Thomas Equipment Ltd.
Timberjack, Inc.

Time Manofacturing Co,
Toyota Industrial Equiprnent
TRAK Intemational Inc.
The Tye Cormpany

Underground Technology, Inc.
Universal Dairy Equipment Inc.
Up-Right Inc.

Valmet Gafner, Inc.
Vermeer Manufacturing Co.
Yibra King, Inc.

Wain-Roy Inc.

Western Combine Corporation
Westfalia Systemat

Westfield Indusiries Lid.
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Activ continued

Westmoor Lid. Dairy Division
White-New Idea Farm Equipment Co,
Wil-Rich

Workforce Products, Inc.

Associ mber

ABC Publishing Ag Group

Ace Pump Corporation

Acme Steel Company

Acroguip Corporation

Aetria Bearing co

Allied Signal Inc.

Amco Steet Company

Armstrong Rim & Wheel
Manufacturing Co.

Associated Construction
Publications

Atwood Mobile Products

B & B Industries

Banei Service Company
Bethlehem Steel Corporation
Bondioli & Paveal, Inc
Robert Boach Corporation
Bridgestorw/Firestone Inc.
Buzgess-Norton Mfg, Co.
Busatis Bros. Mfg., Inc.

California Fann Equipment Show
Calumet Steel Co.

Carlson Marketing Group
CCU, Ine.

Central Steel & Wire Co.
Chicago Tube & Iron Co.
Citicorp (USA) Inc.

Citicorp Dealer Finance

Clark Components Intemational
CMF & Z

Conirol Concepts Inc.

CR Industies

Cumming Engine Co.

Curtis Machine Company, Inc.

Manufacturer Association Membership

Yanmar Tractor {USA) Inc.

Zetor Tractors, American

Dana Corporation

Dana Corporation-Drive Train
Service Ceorporation

Dana Corporarion-Fluid Product
Sales Divigion

Dana Corporation-Mobile Fluid
Products Division

Dana Corporation-Perfact Circls
Products Division

Dana Corporation-Spicer Off-
Highway Axle Division

Dana Corporation-Spicer Universal
Joint Division

Dana Corporation-Warmer Electric
Division

Dataquest Inc.

Dayco Products, Inc.

Dealer Parts MNetwork

Deoit Diesel Corporation

Dico, Inc

Diesel & Gas Turbine Publications

Doerfer Engineering

Donaldson Company, Inc.

Drives Incorporated

Eagle Engineering & Manf. Inc.
Eaton Corporation

Electric Power & Farm Bquip. Show
Engineered Products Co.

Equipment Management Magazine

Fairfield Mfg. Co.

Farm Jeumal Inc.

Farm Press Publications
Farm Science Review
Federal-Mogul Corporation
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EMI Associate Membership (continned

Feralloy Cerporation

First Mational Bank of Chicago
Fleetguard, Inc

Forward Mfg. Company

Fuji Tekko Co. Ltd.

Gales Rubber Company

{Fear Products Inc.

Goodyear Tire & Rubber
Ciranumer Inc.

Grinnell Mutual Reinsurance Cao.

H & L Tooth Company

HBI Farm Publications

Heartland Communications Group, Inc.
Herschel Corporation

Hurth Aide North America Inc.

Husco Intemationai ne.

Hydro-Lina Mfg. Co.

Independence Tube Corporation
Indiana Mills & Manufacturing Inc.

Ingersoll Prodizets Co.

Iniand Steel Comnpany
Intemational Transmissions Lid.
ITT Cornmercial Finance

JETRO Chicago
Johnson Hill Press, Inc.

Kenhar Products, Inc.
Knapheide Mfg. Co.
Kondex Corporation

Loegering Mfg., Inc.
Lombardini, 11.5.A., Inc.
Long Mfg. Ltd.

LTV Steel Company
Lund Intemasional

MacKay & Company

Magna-Power Inc.
Marmom-Herrington All-Wheel Drive
MCI Planners Ine.

McCord Heat Transfer Corp.

W. McDougall & Assaciates
Metron Steel Corporation
Mid-West Company

Milsco Mfg. Co.

Milwaukee Forge

Modine Mfg. Co.

Moline Paint Mfg. Co.
Morse Controls Division

Neapco Inc.

Nelsen Steel Company

Nelson DoCanp Corp.

Nelsor: Industries Inc.

Nippondenso Sales, Inc.

North American Equipment Dealers
Association

North American Farm Show Council

NPS Metal Service Div. of National
Materials Limited Partnership

NTN Bearing Corporation of America

OEM Controls, Inc. .

Oldenburg Group Inc.
Onan Corporation, Engine Division

Parker Hannifin Corporation
Phoenix International Corpararion
Pirelli Steet Corporation
Pirglas/Armstrong Tire Corporation
Power Show Ohio

Powerline, Inc.

PPG Industriex, Inc.

Progressive Fanner

Quality Screw Preducts, Inc.

Racine Fluid Power, Tnc.
Racor Division of Parker Hannifin
Corporation
Raybestos Products Co
Road & Bridges Magazine
F.obinson Steel Co.
Rockford Powenrain Inc. .
Rockwell Intemational
Joseph T. Ryerson & Son Inc.
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EMI igte Mem ip (conti

Sajac Company Inc.
Sauer-Sundstrand Company

Sears Mig. Co.

SGM Company Inc.

Snap-Tite Inc.

Stanadyne Automotive Corp.
Stanley Hydraulic Tools

Stewart Wamner Hobbs Corporation
Stewart Warner South Wind Corp.
Successful Farming

Cart Sulberg Ginbrl & Co.

Sunbelr Agricultural Exposition Inc.

Synchro-Stant Products Inc.

Teledyne Portland Forge

Teledyne Total Power

Timken Company

Titan Wheel International Inc.

Torrington Company

Tramac Corporation

TRW Automotive Scctor

TRW Rosy Gear Division

TRW Transmission Electronics
Division

TRW Valve Division
Twin Disc, Ine.

UMFI-Leavitt
1.5, Axle, Inc.

Valmont Industries, Inc.
Walspar Corporation
Vickers, Incorporated
¥/R Tubular Products

Walterscheid, Inc

Weasler Engineering Inc.
Webater Electric Company Inc.
Wegtern Association

Wilton Corporation

Young Radiator Company

Zahnradfahrik Passau GmbH
ZF of North America
Ziagebein Associates, Inc.

ons M iati

The Construction Induatry Manufacturers Association (CIMA) is an 80-ycar-old
international trade association representing over 175 menufacturers of construction machines,
components and artachments wsed around the world. The equipment is used primarily in the
heavy comstruction, earthmoving, roadbuilding, housing, mining, material handling,
maintenance, energy and forestry fields.

Members

The Aberdeen Group
Aeraquip Corporation
AGL Corporation
Ajusta-Buckets, Inc,
Akkerman Mfg. Co,, Inc.

Allen Engineering Corp.
Allied Stesl & Tractor Prdts.
Allmand Bros., Inc.
American Test Center
Amida Industries Inc.
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. Mem coptinue

Amoce Tordon Products, Inc.
Analysts Ine.

Associates Commercial Corp.
Associated Construction Pblens.
Astec Industries, Ine.

Atlas Copeco AB/Arias Copco

Barber-Greene Company Equipment
Baum Publications Limited

Better Roads

Beuthling Manufacturing Co.
Biaw-Knox Construction Eqp Corp.
BNR Equipment Lid.

BOMAG {USA)

Bondioli & Pavesi Inc.

Briggs & Steanton Corp/Ind’l Div

Cahners Publishing Company

Canica Export Corporation
C'edarapids Inc.
Century II Inc.

Champion Road Machinery Limited Hunter

Chemgrout Inc.

CH & E Mig. Company, Inc.

The CIT Group/ind’l Financing
Clark-Hurth Components

CLS Laser Systems, Inc.

Coleman Engincering Inc.

Concrete Equipment Comparny Inc.
Constmction Electronics Co., Inc
Construction Equip Ins Agency/KMC
Construction News Publishing Net
Comell Crane Mfg. Ltd.

Comoon & Black of Wisconsin, Inc
Cummins Engine Company, Inc.
Cushion Cur, Inc.

Daewao Machinery/Daewoo Heavy Ind

Daily Commercial News/Southam
Dataquest Inc., Machinery Inform
David White Inc.

Dealer Parts Network, Inc.
Denman Tire Corporation

Detroit Diesel Corp.

Deuz Corp.

Dico Tire, Inc.

Drilling Technique Co.

Eagle Crusher Company, Inc.
Eagle Engineering & Mig., Inc
Eagle Iron Works
ECCO-Electronic Controls Company
ECHO, Incorporated

Edgell Communications
Efficiency Production Inc.
Engineering News-Record
Equipsnent Data Associates. Inc.
Equipment Management Magazine
Equipment Today

Erie Strayer Co.

ESCQ Corporation

Etnyre International

Fabco Power Inc.
Fiatallis Morth America, Inc.
Finalay Hydrascreen OMAG/Finlay

Gardner-Denver & Mining
GDM, Incorporated

Gehl Company

Gencor Industries Inc.

General Engines Co. Inc.
(iH-Hensley Indusiries, Lnc.
GOMACO Corporation
Gorman-Rupp Company (The}
Grandall Company The
Grasan Equipment Co., Inc.
Griswold Machinery & Engineering
Grove Worldwide

Hayes Industrial Brake Inc.
Heavy Constrn News/Maclean
Heltzel Company

Hendrix Mfg. Co., Inc.
Hercules Engine, Inc.

Hobart Brothers Company
Huber Reversible Fan Inc.
HYPAC (Formerly Hyster Co.)

Hyundai Constr. Equip.

E-1¢
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CIMA Members (continued}

I[ngersoll-Rand Company
Ingram Mfg. Co.
Intercontinental Pub. Inc.
Iowa Meld Teooling Co., Inc.

JLG Industries Inc.
Jordan-Siter Associates

Kato Works Co. Ltd.
Kenworth Truck Company
Kernns Industries, Inc.
Kohler Company

Komatsu Dresser Company
Kordy-Colyer

Krupp Industries Inc.

LaBounty Mfg. Inc.

Laser Aligniment ne,

L B. Foster company

LINCOLN a Pentair Company
Lindsay Manufacturing

Link-Belt Construction Equip. Co.
i. & M Radiator

Mack Truck, Inc.

Maciean Hunter Publishing Compmny

Magnum Diamond & Machinery, Inc.

Manitowoe Engineering Co. (HOLD
BOARD)

Marathon LeToumeau, Longview Div

Markload Systema, Inc.

M-B-W, Incorporated

Mclellan Equipment, Inc.

Metal Forms Corporation

MICO Incorporated

Milltronics, Ltd.

Minnich Mfg. Co., Inc.

MEKT Manufacturing Inc.

My Little Salesman

MNavigtar Int’l Transportation
Neal Manufacturing Company Inc.
MNocdberg Inc.

0O & K Trojan, Inc.
Ozzie's Pipeline

Parker Hannifin Corp.

PAT Equipment Corp., Inc.
Payhaunler Corp.

Phillips Temroe

Pileca, Inc.

Portec Inc.

FPower Curbers, Inc.
Powerscreen of America, Inc.
Precision Hydrostatics, Inc.
Prince Manufacturing Corp.
Producrion Engineered Products
Public Weorks Publications

Remsey Technology Inc.
Rammer U.5.A. Inc,

Ranco Trailers

Randall Poblishing/Bquip World
The Read Corporation
Recycling Systems Inc.
Rexworks Inc.

RGC Construction Equipment

Ritchie Bros. Auctioneers
Roads & Bridges Magazine
Rock & Dirt Magazine
Rockland Manufacturing Co.
Rockwell Intemational

Roaco Mamufacruring Company

Ross Company

Samsung Shipbuilding & Heavy Ind.
Sauer-Sundstrand

Scan Road Inc./Nebel Industries
Schaeff Inc.

Shutttelift Inc.

Sioux Steam Cleaner Corporation
Snap-Tite, Inc.

Snorkle-Economy

Spectra-Physics Laserplane, Inc.
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CIMA conti

Speed Shore Corporation Thempson Pump & Mfg. Company
Stanley Hydrautics Toois Trail King Industries, Inc.

Stephens Mig. Co., Inc. Tramc Corporation

Stone Construction Equipment Transwind, Div. Water Bonrwer Mig.

Sullivan Ilndustries. Inc.
Wickers, Incorporated

Tadano Lid. VME Americas, Inc.

Tamrock Carp/Pridtech, Inc.

Target Products, Inc. Werk-Brau Company Incorporated
Taylor Machine Works, Inc. Wirtgen America, Inc.

TC Industeirs/Processed Steet Wisconsin Electrical Mfg. Co,, Inc.
Teledyne CM Products, Inc. Wyco Tool Company (The)

Teledyne Total Power
TEREX Corp/TEREX Div/Koehring Crane
Excavators/N'W Engineesing Unit Rig

National Marine Manufacturers Association

The National Marine Mampfacturers Asgociation (NMMA) represents manufacturers of
boats, marine engines, accessorics and services. Marine engine manufaceurers are represented .
by the Association of Marine Engine Manufacturers {(AMEM), whese members are listed
below.

Members

American Eagle Marine, Inc. IVECO AIFO S.P.A
American Honda Motor Co. Johnson & Towers, Inc.
Asnerican Suzeki Motor Corp. Lister-Petter, Inc.

Baker Inc, Marine Power, Inc.
Caterpitlar Inc, Mariner Outboards
Commander Marine Corp. Mercrniser

Crusader Engines Mercury Marine

Cummins Engine Co, Inc. Merlin Marine Engine Group
Desroit Diesel Corp. MT1S of Nerth America, Inc.
Eagle Engine Marine Nissan Marine & Power Products
Flagship Marine Engine Co., Inc. QOutboard Marine Corporativn
Gil Marine Paxman Dicsels

Indmar Produocts Co., Inc. Peninsular Diesel, Inc.

Isuzu Diesel of North America Pleasurecraft Marine Engines
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NMMA Members {continued)
Stewart & Stevenson Services
L1.5. Marirne Power

Universal Motors-Medalist
Volve Penta of America

Westerbeke Corporation
Yamaha Motor Corp.

Inter [ Asseciation

The [niemational Snowmobile Industry Association {ISLA) is the trade associarion for
the snowmobile industry.

Regular Members

Arrico, Ine.

Bombardier, Inc.

Yamaha Motor Company, Ld.

Associate Members

Arctic Recreational Distributors, Inc. Marr’s Leisure Products Inc.
ASV Incorporared Mikuni American Corporation
Brooks Equipment (West) Lid. NGK Spark Plugs Canada Lid.
Camopiast Inc. Nielsen Distributing International
Charles R. Bell, Ltd. Northern Stores Inc.

Eastern Marketing Lid. Saint Paul Metalcraft, Inc.

Gilles Soucy, Inc. Suzuki Motor Corporation
Groupe PP.D. Inc. Sveriges Snofordonleverantorer
Hi-Lex Corporation The Bryant Corporation

IBC Canada Wrico Stamping Company of Minnesota

Kanematsa-Gosho (USA) Inc.
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Appendix F. Technical Review Group Representatives

The following groups and organizations external to EPA provided a technical reviewer
to serve on 4 technical review panet. This panel provided feedback to staff on technical

issues during the study.

California Air Resources Board (CARB)

Construction Industry Manufacturers Association (CIMA)

Engine Manufacturers Association (EMA)

Equipment Manufacturers Instinzte (EMT)

Industrial Truck Association (ITA)

National Marine Manufacturers Assaciation {NMMA)

Mortheast States for Coordinated Air Use Management (NESCATUM)
Outdoor Power Equipment [nstitute, Inc. (OPEI)

Partable Power Equipment Manufacturers Association (PPEMA)
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Appendix G. Emission Inventories Developed Using SIP and CARB Data

As EPA began its study of nonroad emissions, one of the most comprehensive sources

of data already available were emission inventories developed for State Implementation: Plans

(5[Ps). EPA considered existing draft emission inventoties developed by states in 1987 S51Ps

and recent inventories developed by the California Air Resources Board (CARB) for their

SIPs. SIPs from eighteen geographical areas were used, as were CARB analyses for seven air

basing in Califormia. Table G-01 provides a list of these areas.

Table G-01, SIF and CARB Inventories Comsidered.

SIP Geographical Area

CARB Air Basin

]
L
i

Adlanta, GA MSA

Mountain Counties

Beaumont-Port Arthur, TX MSA

Sacramento Valley

Boston-Lawrence-Salem-Lowell-Brockton, MA NECMA

San Diego

Chicago-Gary-Lake County IL-IN-WI CM5A
(IL portion}

San Francisco Bay
Aren

State of Connecticut

San Joaquin Valley

Dhailas-Fort Worth, TX CMSA

South Central Coast

Denver-Boulder CO TMSA

South Coast

Duluth, MN-WI MSA (MN portion)

El Paso, TX MSA

Fort Collins-1oveland, CO MSA

Hartford-New Britain-Middletown-Bristol, T NECMA

Houston-Galveston-Brazotia TX CMSA

Lounigville, KY CMSA (KY ponien)

Minnespolis-St. Paul MN-WI MSA {MN portion)

State of Mew Jersey

State of Massachusets

Seattie-Tacoma WA CMSA

inventories made it difficult to use inventorics as available. However, the SIF inventories

Springficld, MA NECMA

Certain gaps and inconsistencies, as well as outdated emission factors, in the SIP
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considered were developed in enough detail that it was possible to discern how activity levels .
for nonroad mobile sources were estimated. EPA resolved the inconsistencies where possible
and substituted new emission factors in order 10 generate new inventories based on the 5IP
data. The emission inventories developed by CARB for nonroad mobile sources were much
more detailed than those from the SIPs, and were summarized without revision by EPA.
EPA also contracted for the gathering and conpiling of new, comprehensive ernission
inventories in 24 cities, as described in the body of this report. The SIF inventories
categorized nonroad mobije sources in slightty different ways than EPA did in developing
new emission inventories. In Table G-02, the SIP and CARB categories are compared with
the ten equipment catcgories developed by EPA for this srudy.

Tabie (3-02. Different Ways of Categorizing Nonread Mobile Sources.

— %
'} SiPs CARB New EPA 24-City
Construction Equipment Heavy-Duty Farm Agricultural Equipment
Equipment
i Industrial Equipment Heavy-Duty Construction | Logging Equipment
| Equip.
Lawn & Garden Equip. Utility, Lawn, Garden Construction Equipment
Equip.
Off-Highway Matorcycles | Off-Highway Mebile Light Commercial
Equipment
Snowmabiles Marine Vessels Industrial Equiprent
Recreational Boats Airport Service
Equipmet
Commercial Marine Lawn & Garden
Vessels Equipment
Recreational Equipment
Recreational Marine
Commercial Marine
| Vessels
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Emissicn Inventories Developed Using 5IF and CARS Data

The following section describes in greater detail the data obtained from SIPs and the

methodology used in creating the inventortes using this data.

SIP-Based Activity Leveis

Emission inventories are developed as part of State [mplementation Plans, or SIPs,
which are submitted periodically to EPA by areas that do not comply with NAAQS. S1Ps
themselves outline means by which state authorities plan to meet the NAAQS., Generally,
this includes a plan for emission reductions, which are projected based on the baseline
emission inventory. State air quality planners gencrally develop emission inventories for
nonattainment areas following the methodologics outlined in the existing EPA guidance !

EPA provides information on preparing emission inventories for SIPs in a series of
five documents envitled Procedires for Emission Inventory Preparation (henceforth simply
Procedures). The first volume gives an overview of the methodologies and reporting
requirernents for emission inventories and subsequent volumes give the methodologies
whereby activity levels may be estimated at the county level for point sources,’ nonroad and
highway mobile sources,’ and other area sources. Although alf mobile sources are a
subcategoery of area sources, the verm "mobile source” was often used in past SIP emission
inventories to refer solely to highway vehicles. Emissions from all other mobile sources are,
in such cases, often mported as "off-highway mobile sources” in the area source inventory.
This i3 likely due to the fact thar highway vehicles are already regulated and thersfore much
better characterized than norroad mobile sources. Also, nonroad mobile source activity is
oficn mom similar to that of other area sources than is highway vehicle activity. For
example, consruction equipment activity can be characterized by considering the construction
industry employment during the invemory period. Similady, fuel consumption (e.g. heating
oil) in commercial and industrial applications may be estirnated using employment statistics in
the applicable industries. Where possible, the emission factors in the EPA guidance
document were updated te include more recent data. A full discussion of the development of

revised SIP emission factors is contained in Appendix L
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After activity levels for the various source types have been estimated, emission

factors’ must be applied to calculate cmissions in mass per unit time for sach of the
poliutants being smdied in the inventory area

Inventories developed for SIPs are usvally developed for a given base year (BY);
bence emissions are expressed in tons per year (tpy). In areas where nonattainment is a
seasonal probiem, the inventortes may also be temporaily adjusted. In many areas, ozone
nonattainment is predominately a summertime problem; thersfore, emissions of ozone
precursors are expressed in tons per summer day (tpsd).  Similarly, becanse CO nonattainment
is usvally a wintertime problem,’ CO emissions are often expressed in tons per winter day
{tpwd). In its analysis of SIP emission inventorics, EPA used those scasonal adjustments that
were reported in the SIPs.

For this study, EPA has examined several of the draft STP inventories developed by
states for the 1987 and 1988 BY. Because of the CAAA requirement that states develop
emisgion inventories for the 1990 BY, many of the 1987/1938 draft invertories have not been
finalized at this time. However, because the 1990 BY inventories will not be completed in
199t, only the earlier inventories may be considered for this study, despite the fact that they .
are still in draft form.

In analyzing 1987 base year emission inventories from SIPs, EPA extracted the
activity levels calculated for nonread engines and vehicles. Becanse the activity levels were
separated from the emission factors, it was possible to apply the emission factors developed
as part of this study to the activity levels to develop revised emission inventories that have
benefitted from improvemnents to the emission factors.

In adjesting the SIP emission inventories for seasonul activity variations, EPA
determined what sssumptions had been used in the original inventory and applicd only those
having to do with seasonal variations. Consequently, these seasonal temporal adjustments are
different from those made int inventories that also considered day-to-day activity fluctuations
or daily temporal adjustments.

* Emission factors for nomroad mobile sources that are curentfy available from EPA guidance are giveno in
Compilation of Air Polfikint Emission Factors, Volume II: Mobile Sources, Fourth Edition and Sappiements, AP-42,
U.S. Envirommental Protection Agency, Research Trimgle, Park, NC, September 1985, .

" There are notable cxceptions, however, The following areas had two or more yommertime CO excesdances
betwesn L9836 and 1988: Cleveland, Ohio; New Yok Ciry, New York; 5. Louix, Missouri: and Steubesvitle, Chio.,
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Summaries of the analysis of SIP emission inventories are given in the following
tablcs. Detailed results of the SIP emisston inventories are given in Stare Estimates of
Nonroad Engine and Vehicle Emissions,” which documents for each nonantainment arca
studied the nonroad engine and vehicle activity levels derived, the emissions caiculated, and
the emissions from other scurces (i.e., highway vehicles, other area and point sources).

Emission inventories prepared by the CARB are considered separately because
inventeries for some nonroad mobile source caregaries have recently bean developed by
CARE in support of California’s proposed regulations applicable to such sources. These
cmission inventories are generally more refined than those that have been developed by states
following the existing EPA guidance. Furthermore, they use different namuaﬂ mobile scurce
categories and are, thersfore, not directly comparable to the draft SIP inventories.

Because of these differences from the SIP-based inventories, data from California’s
nonroad mobile source emission inventories were used as provided and compared to the
highway and other source emissions given in the March 1990 version of the 1987 emission
inventory prepared by CARB. The nonroad mobile source categories for which CARB has
recently developed emission inventories are: wtility and lawn and garden equipment,® heavy-
duty farm and construction equipment,’ and commercial marine vessels.® ¥ These

inventories are also summarized in the folowing tables.

‘Stody contimaes for other cagories. These reports were available for use in this study.
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EANSSION MVYENTORY SUMMARY

Geographical Arsa:
Base Vaar:
Lasi Change lo Aclivity Levada:

Lasi Emisskon Factor Changes:

Demat
1987
Q7051
QF05m1

co
1

G
T.473
17.478

0
0
D
0
2
24,951

ERISSON INVENTORY SUMBLARY
Fi. CoMns/Grashay oveland

Gaographicsl Arsa:
Base Vear:
Laa! Changs to Actreity Lavels:

Laxt Emission Facior Changaes:

Salegory

Farm Equipmeni
Construcilan Equipsmen
Indssirial Equipment

Lawn & Giarden Equipmaent
Ol Highway Molorcyclas
Sncowrmobiles

Asasational Bopls

Swioe Vespels ]
Monroad Engines and Vahiclea

Highway Mohils Sources

Al Aaua and Faoinl Suutcus

1987
0710391
O7A5AH

co
e

L
1,307

o
wosook

2

Table G-03

Wintas
cD "% Total
wed  COtewd
0.00 0.0
8.21 0.50%
48.02 2.4
&M a.00%
0.06q 000%
Q.00 300
.00 0.00%

2.0

5823 J44
1,416,860 86, 70%
18114 ROS%
1,634 .00 100.00%

Table G4

Wirres
GO . Tokal
o CO v
000 0.00%
1.44 0.61%
7.13 A.01%
0.00 O .00%
0.00 0.00%
0.00 0.00%
0.00 0.00%
0.00%
pEa 3.6
19821 BA.7E%
a.87 12.65%
36 65 100 00%
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EMMSSION IN.  JTORY SUMMARY

CGieographical Arasa; Connaciicul
Baze Yeur: 1987
Laat Changs ta Activily Levada: o703
Last Emision Facky Changes. 07105/

HC MNCix
Calegory 0 [+
Farm Equiprient 802 728
Consruciian Equipment 2582 15012
indusirial Equipment 2,026 3,806
{awn & Garden Equipimant 2,192 107
Off Highnway Molorcycles 577 12
Snowmobibes 113 2
Recrwationsl Boats 5,060 410
Iiaiiny Yeacels u -
Naonmad Engines and Vehiclas 13671 20,582
Highway kobie Sources
Al Asea and Poind Souwrcas

EMISSION M. TORY SUMMARY

Gangraphical Area: Conneclicul-Hartlond NECKMA
Base Yow, 19487
Last Change o Activity Levels: 070201
Laat Erniagion Fackor Changes: VR e

HC HNOx
Caategocy 7' B
Farm Equipment 218 266
Consnction Equipment Q54 6070
Indusirial Equipment T3 1,372
L.awn & Garden Equipmen Bo4 19
OFf Highway Molorcyclas 204 4
Snowmobiles B4 1
Recraational Boals 542 18
Manine Vegsok u il
Manroad Engiewes ard Vahiclas asn 4039

Higlway Mobile Sourcas
cAbar Araa and Poml Sources

All Ares ansd Poord Soueeus

Table 05

O

022
W14
a5.501
21,594

152%

188
13,051

1 H}ﬂg

Table G-06
€O

32085
11,928
12,562

7,924

1.088

ad
7,304

248
5.57
2.02
534
0.00
.90
8135

472.44

BG3.55

0.90
ey

am
2.24

448
002
16.89

111 AL

¢64.18

Summas
WO

2.00
61.78
10.73
0.3
0.00
3.39
197
80.53

207.73

ne.ra

Summiwr

1.09
25.02
01E
n.o5
0.04
a1s
3095

74.84

12397

% Tota
HE lpad

J.34%
1.50%
D.74%
0B5%
0D
1. 7%
5.3

64 52%

100.90%

Summer

*% Tolal

{0.868%
200 8%
34%
0.13%
0.04%
1.00%
Q2%

2.56%
24 96%

60 45%

100} Q0%

.15
100.08

1.625.32
810

2.412.78

Winkar

% Tolal
20 Ipweg

0.00%
1.00%
187%
0.K%
0.00%
a.12%
0.G0%
go1%
4.10%

68.67%

argite

10000 %
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EMMSSION INVENTORY SUMMARY

Geographical Area. Adanta
Basa Yeuw: 1987
Last Change to Aciivity Levels. 060491 Table G-07.
Laxi Emizsion Factor Changas. 07N H
Summs, Summar

HC MOx 5 Totad % Total HC M= %% Total % Tolad
Calsaory ey ay HC oy NOx Igy ead | HC tppd HOx lgsd
Farm Equipmant 431 919 0.22% 0.53% 2.66 5.87 0.42% 1.12%
Conatruciion Equipmard 1410 8,383 0.72% 4.83% 485 27.67 2.74% 5 48%
induslrist Equipenent 1230 2,387 0.63% 1.28% 1.40 8.56 0.54% 1.30%
Lewiy & Garden Equipmant 1499 52 0.78% 0.01% .20 029 1.30% 0.06%
Ol Highveay blotomycles 333 ¥ 0.17% 0.00%. 1.00 D02 0.16% 0.00%
Snowmnobiles a 0 0.00% 0.00% .00 0.00 0.00% 0.00%
Recreaionst Boals 1,630 42 0.52% 0.02% 851 . 038 1.25% 0.07%
w% g 9 2.00% L.002% .00 2.00 2.00% 0.00%
MNarmond arxl Vahicias 5,534 11,74 3.02% 6,807 2843 40.56 4 52% 8.031%
Highway Mobie Sources 125,382 80,146 £3.80% 30 86% 391 .60 216.08 62 19% 42 80%

S4.904 RS 10X BLI5% P2 g 4024 12T 4.17%
Al Arsa and Poinl Sowces 198,250 173,490 100.00% 100 .00% o267 50 58 1080.00% 100.00%
EMISSION MYENTORY SUMMARY
Gaographicd Area: CHICAGO CMSA: WLINOIS PORTION
Hasa Yaar: 1988 .
Last Changs 1o Actily Levels: 5710391 Table G-08.
Lasi Emission Facior Changaa: 0705
Sumwmer Summer

HC NOx HC M % Toul % Tota
Lalsgory By "o ixd e HEC pad Mn owd
Farm Equipment a2 787 1.06 2.60 0.05% 0 25%
Conslnucion Equipmant a55 8118 282 20.18 013% 1.95%
Wncustrial Equipment 3,683 7ATE 12.81 24.67 0.80% 230%
Lawn & Garden Equipmact 3610 127 1322 Q.46 0.82% ‘D.04%
Ot Highweny Mictorcyches 1047 21 550 an 026% 0.01%
Snowmobiles 0 1] .00 0.00 0.00% 0.00r%,
Asxsaiional Boalz 8421 234 €4.78 411 3.02% 0.40%
Manos Yessels 420 2632 Li§ addl 0.03% S
Nonroad Engines and Vehicies 18528 24 608 107 45 7B.61 4. T3% 7.807%
Haghway Mobils Sources 01 .48 352,14 45 23% 34.06%
xher Aleg pnd Poiiit Sourogs L9519 el 40.04% K

Al Araa and Panl iuul::m—: 214552 1033276 100.00°% 100.00%




G.ﬂgl'lphﬂﬂ Aras: Lllliﬂ“'“i, Ky
Bass Year: 1868
| Last Change 1o Activity Levels: 03AY1
§ Lasd Emission Factor Changes: D ose
HC
Category R
r1
+ Farm Equipment 42
tg Corwinucion Equipmen 205
~ Indusiial a6
Lowen & Garden Equipment 414
Ol Highway Motorcycles 56
Snowmabiles 0
Hecreational Boals 225
2
m and Vehiclas 1™
Hiphway Mobils Sources

EMIISSION INRVENTORY SUMMARY

Geographical Arsa; Mazsachuseits
Base Year: 19487
Last Changs lo Activity Levels: A7
L.ast Emission Facior Changes: arosm

HG
Calegory Ry
Farm Equipment a7
Construction Equipment 1.9
Indusiial Equipment 3069
Laram & Giarden Ecquipment 2,335
Off Highnway Mlotorcydas s
Snowmobites 535
Recreasonal Boala 13,717
Montoad Engines and Vehiclas 22.%

r1 EMMSSION INVENTORY SUMMARY
I

B

Highway Mohila Sawces
i u

All Arsa aod Foind Saurces

5

13t £

Ea
§ -
D -

Table C-09.
Suwminaer

HC MO
e oad
127 414
0.82 578
t.18 2.24
t4F 0.05
020 0.00
0.00 0.0
0.8 nnz
2.00 200
(¥ 1224
10689 A
2164 £80

Table G-10.
GO HC
oy iead
11,033 350
x2173 482
53,659 8.40
17,965 a3
$00 34
789 0.00
28,822 7557
209 114
135 544 10225
6T 22
MM
1.267.37

% Total
HS: wed

2.80%
1.04%

2.12%
0.47%
4.00%
0.00%

12.36%

42.09%
845

Summer

N

7.45
16.18
0.29
0.02
374
§.8§
§5.22

335.25

76,00

Summer
% Total
O pad
14.75%
20.56%
8.11%
0.10%
001%
0.00%
0.00%
0.00%
43.71%
32.06%
S420%
3
+
! Summer
% Tolal % Toial
HE tpgd NOx tpod
0.28% 0.96%
0.39% 1.98%
0.86% 2.08%
1 56% (.04%
3.11% 1.00%
0.00% Q.00
5.05% 0 .48%
0.06%
AOT% d40%
52 968% 43 23%
29.05% 1830,
100.00% 100 0%

L0

7.zo

14741
a.0¢
0.0q
5.19

290
21.79

237282

1,538.55

1iH) Rt
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EMISSKON N . TORY SUMMARY

Geographical Area: Boston NECKMA
Bage Year, 1087
Last Charge b Aclivity Levals: 07351
Laal Emission Factor Changes: D705
HC
Salegory By
Farm Equipment 213
Construction BEquipment 1375
Inclusirlal Ecpuipment 1730
Lown & Garchan Bquipmant 1AM
Cff Highnway Moloroycles 237
Sncarmobiles xw
Racreaiionsl Boalsy 8,33
e o - &
Nonroad Engines and Vehicles 11,
Highmweny Mobile Sources
Other Areg a0 Folol Soucced
Al Arsa and Poinl Sources
EMISSION My ATORY SUMMARY
Geograplical Araa: Sprinphield NECIA
Bass Yaar: 18987
Last Change o Activity Laveds: 07/03/4
I.ast Emmisslon Faclor Changes: o705
HGC
Silsgont X
Farm Equipment 148
Consirucilan Equipdmnt 147
Incunivial Bquipwent 308
Luwn & Garden Exquipment 240
ON Highwwy Motorcycles ar
Snowmobilas 54
Reasational Boals 2,198
blacine Yeasels g
Morvoad Engines and Vehicles 3,130
Highway Mobse Sources

Al Area and Powil Sources

s33h KB

O e =

E

13,635

3...88% m8

£

Table G-11.

0 HC
I load
2835 0.60
18,007 17h
313,404 475
10241 4 75
827 a.85
500 .00
1334 35.12

-4l
17.268 5041
41498
20448
760.88

Table G-12.
Summer

HC WO
Kad vy
0.63 1.23
Q.40 2.53
0.84 1.8
088 0.03
013 .60
0.00 Q.04
12.08 0,80
.00 20
14 B4 &.11
&2 47 3.30
49.66 Pt
12707 56,41

Summar

HOx % Total
el HGlpsd
1.1 Q.12
26.87 040
N T N e
Q37 0.52%
0.02 011%
000 0.00%
1.74 4 %
EN 0.00%
.82 855,
206.93 53.90%
18862 2B.55%
41438 100.007%

Summar
% Tolal % Tolal
HE oxd N pad
048 201%
0.32% A.81%
0.66% 2.44%
0.68% 0.05%
a11% 0.00%
0.00% 11.00%,
9.50% 0 D0
11.78% 2%
49.16% 45.67%
20.08% 15.16%
106G K% 100.G0%,

Summar
“ Total

G.04%

48.94%

100.00%

281
141,77

1.470.20
A

2.210.61

% Teval

0.08%
415%
0.00%

on%
0.15%

0%
8.41%

56.51%
LL00%

100 .00
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EMSSION IMVENTORY SUMMARY
Duluth, MM

Geographical Area:
Base Year:
Lasi Changs o Aclivity Lavels:

Last Emisalon Factor Changas:

Catpgony

Farm Exquipment

Conslruciion

industrial Equipment

Lawn & Gardan Equipment

O Highmay Molorcycles
Snowmobiles

Racrealional Bomls

Monroad Engines and Vehickes

Highway Moblle Solrces

AN Ares and Poird Sowrcas

ENISSION Yy _.«TOAY SUMMARY
Minneapoka/St. Paad, MN

Geographical Area:
Bave Yaar:
Laat Change to Aciivity |aveds:

Laat Emission Factor Changes:

Calegory

Farm Equipmsnt
Construclion Equipment -
indusirial Equipment

Lawn & Garden Equipment
Ot Highway Matorcyclas
Snowmobiles

Hecreational Boals

HNorroad Engines and Vehicles

Highway Mobils Sources
Lhar Area acd Point Sourcas

Al Araa and Pomt Soaurces

1987

0515m1
07 0aMm1

co
B

0
248
330

1,205
57
36

186

i

2,132

21,603

34,572

19a7
o811
orasal

co
i
13,548
17,200
22,048
33451

3:249
ar.148

ik
128,302

545,608
EL775

B35, BAES

% Total

0.00%
0.70%
T.0M%
38T™%
a16%
0.10%
04T%

L.012%
8.10%

$1.77%
RIX%

100.00%

% Total
Loy

164%
2.08%
2.67%
4.045%
0.20'%
0.39%
4 507

0.00%
15.54%

B& 08

T D0

Table G-13.

Table G-14.



EMISSION IMVENTORY SUMMARY

Geographical Araa: State ol Hew Jersey
i‘Elasa Year: 1987
Last Change Io Activily Levels: 070341
™ Last Emission Facior Changes: 07/05/31 Table G-15.
HG NOx co % Total % Todal % Total
Calegory i1y o oY Heiox NOx iy GO tpy
Farm Equipmant 1,497 3,083 20,861 0.34% D.88% 1.83%
Construction Equipment 436 2,744 5 401 0.10% 0.79% 0.50%
industrial Equipment 5,079 8,780 849,108 1.14% 2.82% 8.25%
Lawn & Garden Equipment 2,356 83 18,124 0.53% 0.02% 1.668%
Oft Highway Moloicycles G4 14 1,754 0.15% 0.00% 0.16%
Snowmabiles 142 2 209 0.03% 0.00% 0.02%
Recreational Boats 14,573 80A 30,927 3.26% 0.23% 2.85%
Madng Yeasals L6068 eRals 4848 L0% 1)5 0.42%
Nonroad Engines and Vehicles 26,354 478 171,003 5.00% 12.88% 15.04%
Highway Mobile Sources 229,246 148,138 798,091 51.32% 41.81% 73.90%
Other Areaand Point Sources 181105 1521340 110956 1278% 15.30% 10.26%
All Area and Point Sources 446,705 347,098 1,079,979 100.00% 100.00% 100.00%

EMiSSIOM JVENTORY SUMMARY

Geographical Area: Baaumont-Port Arthur CM3A
Basa Year; 1388
Last Change to Activity Lavels: 05430091 Table G-1b.
Last Emission Factor Changes: 07451
Summar Summad

HG NOx HC MNOx % Tolal % Total
Calgqgey 4 oy lpsd tsd HC tpsd NOxIDsd
Farm Ecuipmant 108 342 0.30 0.94 0.07% 0.32%
Consiruction Equipment 424 2,670 1.16 7.32 0.26% 2.50%.
Incustrkal Equipment 118 227 032 062 0.07% f21%
Lawn & Ganden Equipment 24 1 0.06 .00 0.01% 0.00%
Off Highway Motorcycles K| o 0.01 .00 0.00% 0.00%
Snowmnillas 1] 0 0.00 0.0 0.00% 0.00%
Recreational Boals 1.012 18 2T7 0.44 0.62% 0.02%
Manne Yessels £40 12.572 186 4287 0.42% JA61
Morwoad Engines and Vahicles 2368 18,829 648 51.59 1.45% 17 66%
Highway Mobda Sourcas 41 20 9.21% 7457%
LHhe Arai_q_[‘mm SouiCes 39g.96 89.32% 74.78%
L SI-TIT YRR TIT] [ S Y 346 5 100.00% 100.00%
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EI.ISSIDh..EHTOH‘r SUMMARY .
Geographical Arsa: Dallas-For Wernth CMSA
Base Year: 1888
Last Ghange o Activity Lavala: 060491 Table G-17.
Lasl Emisaion Faclor Changas: AL |
Summer Summer

HG NOx HC NOx % Total % Totad
Caigaory iy = ivad Ead 1 ped NOx ipsd
Farm Equipment 1,082 1430 2.06 D42 D.51% 1.86%
Conatruction Equipmant 3,052 19,200 8.36 52,62 1.43% 10.40%
Inchuxtrial Equipment 1,042 3,740 5.32 10.25 0.01% 203%
Lawn & Garden Equiprment 252 2 0.69 0.02 0.12% 0.00%
Off Highweay Motorcycles 28 1 o0y 0.00 0% 0.00%
Snowmohies 1] 0 .00 0.0 .00, G.00%
Recraniional Boala 1,830 21 5.0 G.08 0.86% Ga1%

2 2 $.00 SO0 LN 2.00%

m and Yehiclas 8,184 26418 22 42 Fa.38 38 14.30%
Highway Moble Sourcas 2482 260 26 55.51% 53.21%
Other Areg and Poind Sourcea P 1A-T4 194.37 4069% 22.40%
Al Arsa and Poind Sowrces 50612 508,00 100 00% 100.00%

EMISSION NVENTORY SUMMARY

Geogiaphical Aran; El Paso CMSA
Base Yaar: 1848
Lasi Ghange to Activity Levels: 0525081 Table G-18.
Lasi Emission Factor Changes: 070811
Summar
HC MOk Co HC HOx % Totad

Egiegory ) ] [ eag Jugd HC tosd
Farm Equipment 83 241 1032 0.23 a7z 0.25%
Construction eqlpmut s89 4212 g278 1.83 11.54 2.04%
e al ] 1B5 J18 Z.800 0.45 a.a7 0.50%
Lawn_ & Garden Foupmant K 1 1 234 0.08 0.00 0.00%
ot I'bg'mlar Motorcycles 26 1 BS 0.07 0.0G 0.08%
Sn‘mrm.:lﬂts a o a 0.00 0.4 0.00%
H.an“onal Boats a ¢ a .00 0.00 0.00%
Maiioe Yagzela 2 g '] 200 000
Nonroad Engines and Vehicks a74 4,813 12,513 287 13.19 %ﬁ
Highway Mobila Squrces o 1] 0 5360 L 50 69%

82 Z ] 2 2 FER] 2487 L%

All Araa and Foird Sourcas aT4 4813 12.513 2080 7375 100005

Summer
v Talal

1.04%
15.65%
1.18%
0.00%:

4.00%
0.00%

R00%
17.98%

48 4%

100.00%

CO
towd

283
22 68
V.04
0.64
0.1%
0.G60
Q.00

2.00
.28
39710
124
386,19

Winiar
%% Total

CO tpwd

0.73%
5 B&Ye
2.056%
017%
3.05%
LER L
0.00%

0.00%
B.86%

B7 15%
398%

100.00%



EMISSION INVENTORY SUMMARY

Geographical Area: Houston-Gaiveston-Brazonia CMSA
Base Year, 1938
Last Change to Adlivity Levels: 05/29/91 Table G-19.
Last Emission Factor Changes: 070591
Summer Sumimer

HC HOx HC M % Total % Tokal
Calegory ex R Insd Iesd HG ipsd HOx [pad
Farm Equipment 481 402 1.32 1.10 012% 0.04%
Construcion Equipmeani 4165 26,214 1141 71.82 1.05% 267%
Inchustriad Equipment 1,443 2,779 395 761 037% 0.28%
Lawn & Garden Equipment 233 8 0.64 0.02 0.06% 0.00%
O Highway Motorcycles 23 o 0.06 0.00 4% 0.00%
Snowmobillas a a 0.00 0.00 0.00% 0005
Recreational Boats 9,261 147 26.37 0.40 2.34% 001%
baning Vesscls ‘ Ll148 ak.dgl Lld ald .3 &60%
Nanroad Engines and Vehicles 1_6.?55 55,878 45.80 153.04 4. 24% 5.70%
Highway Mobile Scurces 257 .40 1,673.90 23.77% 62.31%
All Area and Point Sources 1.082.84 2.686.39 160.00% 108.00%
EMISSION INVENTORY SUMMARY
Goeographical Area: Puget Sound [Sealtle), WA
Base Year 1988
Last Chang# to Activity Levels; 061081
Last Emission Factor Changes: 07/06/91 Table G-20.

Co % Total
Category oy joiel e}
Farm Ecuipmant 1.142 O.14%
Consiruction Equipmant 10,672 1.27%
Industrial Equipment 19,774 2.395%
Lawn & Garden Equipment 13.07% 1.56%
Off Highway Moloriycles 1,514 0.18%
Snowmaobilas 418 0.05%
Recreationai Boais 23,157 2.76%
banne Yeggels | 4.100 0.49%
Nonroad Engines and VYehiclas 73,864 379%
Highw iy Mok urces 532,242 63.34%

(har Arpa ; i Bouices 24 161 a7 87%



Table 35-21,
EMISSION INVENTORY SUMMARY

Geographical Area: Mourtain Countles Alr Basin

. VoG NOx coO P
Category [ fd od . led
Farm Equlpment c.87 3.45 11.97 0.18
Mon-Farm Equipment 4.70 20.35 £0.44 0.85
Lawn & Garden Equipment 1.60 .08 11.13 0.04

Gff Highway vehicles

Marng Vessoig 0.00 2.00 0,00 Q.00
Nonroad engings and vehicles {7) 717 23.92 A23,54 1.15
Alrcraft 0.10 Q.00 Q.00 0.0
Ballroads L1 R, 139 2.39
All Nonmad Moblle Sources B.37 27.72 84.84 1.45
Highway Mobile Sources 25.00 000  180.00 4.20
Other Areq and Point Sources 120,00 22.00 110000 39000
All Araa and Foint Sources 153.37 7772 138484 J85.65
Category % Total % Total % Total % Total
YOCind HNOxid SQRd FMipd

Nenread Mobile Sources

. Farm Equipment 0.57% 4.48% 0.88% 0.04%
Non-Farm Equipment 3068% 26.20% 4.43% 0.25%
Lawn & Garden Equipment 1.04% 0.10% C.82% 0.01%
Cff Higtway Yehiclas 0.00% 0.00% 0.00% 0.00%:

Q.00 Q.00% QOO Q0%

MNonroad angines ang vehlcles (*) 4.67% 30.77% 6.12% 0.30%
Aircraft 0.07% Q.00% 0.00% 0.00%
Gailgads Qg% 489 0 LA10% Q08%
All Nonroag Mebite Sources 5.46% 35.66% B.22% 0.38%
Highway Moblle Sources 16.30% 38.50% 13.19% 1.09%
Other Argg and Point Scurces 73.24% &373%  2060%  98.5%%
All Area and Paint Sources 100.60% 100.00% 100.00% 10CG.00%
Notas

() excludes ralliroad locometives and alrcraft

FIMAL - November 1991



Table G-22,
EMISSION INVENTORY SUMMARY

Geographical Area: Sacramento Yallay Air Basin
vOoC MO co PM
Satagory d &g ted =d
Farm Equipment 4.19 16.72 57.48 0.78
Non-Farm Equipment 6.67 28.689 85.79 1.35
t awn & Garden Equipment 4.00 0.18 27.70 0.09
Off Highway Vehicles
Maripe Vogsois Q.27 241 Q.47 Q21
Nonroad enginea and vehlcles () 15,12 48.20 171.44 2.43
Aircraft a.10 2.10 2110 0.40
Hailroads 8¢ £2.00 180 139
All Nonroad Mobile Sources 24.02 71.30 200.04 4.13
Highway Moblle Sources 130.00 180.00 500.00 23.00
Qther Area and Foini Sourceg 210.00 23.00 66000  $30.00
All Aroa and Point Sources 384.02 264.30 1.760.04 857.13
Category % Total % Total % Total 9 Total
YOCtod NOxipd COfd  EMipd
Nenroag Mobile Sourcas
Farm Equipmemnt 1.15% 6.33% 3.27% 0.09%
Non-Farm Equipment 1.83% 10.83% 4.87% 0.16%
Lawn & Gardan Eguipment 1.10% 0.07% 1.57% L.0T%
Off Highway Vehicles 0.00% 0.00% 0.00% 0.00%
128%  Q03% Q0%%
Nonroad engines and vehicles (%) 4,15% 18.82% 9.74% 0.28%
Aircraft 0.85% 0.79% 1.20% 0.05%
Railmads Laiis LRZ¥ Q4% LDk
All Nonroad Moblle Sources BEO%  26.58% 11.37% 0.48%
Highway Maobile Sources 35.71%  6054%  51.14% 2.68%
Cfhar Arag and Point Soyrces 57.89% 1249% 3L.80%  9683%
Al Area and Point Sources 100.00% 100.00% 100.00% 100.00%
Notes

{*) excludes railroad locomotivas and alroraft

18 FINAL - November 124!



Table G-23.
EMISSION INVENTORY SUMMARY

Gaographical Aroa: San Dlego Air Basin
woC NOX Co PM
Catggory &d lod ted =d
Farm Egulpment 0.15 0.58 2.00 Q.03
Non-Farm Equipment 6.86 20.M1 88.20 1,39
Lawn & Garden Equipmant 5.40 0.2% 3780 Q.13
OR Highway Vahicies
a2l 411 8.0 234
Nonroad engines and vahicles {*) 14.9 71.65 134.55 380
Alrcratt 3,50 4,10 19.10 0.90
Rallreads 2.30 108 039 419
All Nonroad Moblle Sources 18.71 78.75 153.95 4,89
Highway Mabtle Scurces 150.00 140.00 980.00 19.00
Other Arag and Point Sourcgs 23900 29.00 15000 49000
All Area and Poimt Sources 498.71 245.75 1,293.95 513.89
Category Y% Totab % Total % Total % Total
y YOGiod NOxtod CQiod  EMind
Farm Equipmeant 0.03% 0.24% 0.15% 0.01%
MNon-Farm Equipmant 1.368% 12.00% 6.82% 0.27%
Lawn & Garden Equipment 1.08% 0.10% 2.91% 0.03%
Off Highway Yehicles C.00% 0.00% 0.00% 0.00%
Maring Yessols Qalie 18.J3% Q5% Q48
Nonroad engines and vehicles {*) 29%9%  29.18% 10.40% 0.76%
Aircraft 0.70% 1.67% 1.48% 0.18%
Bailroads 098k  Q41%  Q02%  0.02%
All Nonroad Moblle Sources 3.75% 31.23% 11.90% 0.95%
Highway Moblle Sources 30.08%  56.97%  75.74% 3.70%
Othor Areq gnd Polit Soyrceg 8817% 11.80% 1237%  90.90%
All Area and Point Sources 100.00% 100.00% 100.00%  100.00%
Notes

"y exchudes raliroad locomotives and alrcraft
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Table G-24,
EMISSION INVENTORY SUMMARY

Geographical Area: San Francisco Bay Area Air Basin
Voo MNCx 8 PM

Galegory ed nd R pd
Farm Equipment 1.25 5.05 17.36 0.23
Non-Fam Equipment 11.48 48.99 148.59 2.29
Lawn & Qavrden £quipment 15.00 0.70 104.90 0.38
Off Highway Yehicles

Marine Vessols ris.o] £148 1077 269
Nonrad angines and vehicles (*} 34.72 136,19 282.82 8.57
Aircraft 20.10 18.20 77.00 .30
Ballads L3 L, 290 &80
All Nerroad Mabile Saurces 56,12 159.89 381.82 11.47
Highway Mobile Sources 300.00 340.00 2,000.00 48.00
Other Arga and Poirt Soyrces 120000 16000 25000 100000
All Area and Point Sources 1.566.12 650.68 261162 1,080.47
Category % Total %% Total %% Total % Total

YOCId NOxipd COid EMipd

Nonrogd Mobile Sourcas

Farm Equipment 0.08% 0.77% 0.66% 0.02%
MHon-Farm Equipment 0.74% 7.43% 5.69% 0.22%
Lawn & Garden Equipment 0.968% 0.11% 4.02% 0.03%
Off Highway Vehicles 0.00% 0.00% 0.00% 0.00%
Mgrine Yesgels Q45%  123%% @ R49% @ Q%
Monrcad englnes and vehicles () 223% 20.64% 10.82% 0.81%
Aircraft 1.29% 2.76% 2.95% 0.03%
Aallroads 08%  080%  Q0§%x  Qiks
Al Nonroad Mobile Sources 351%  24.21% 13.85% 1.08%
Highway Mobile Sources 19.28% 51.54% 76.58% 4.53%

Lll%  242%%  530% 2439%

All Arga and Point Sourcas 100.00% 100.00% 100.00% 100.00%
Notes

{*) excludes railroad locomotives and aircraft

18.
FINAL - November 1091



Table G-259,
EMISSION INVENTORY SUMMARY

Geographical Area: San Joaquin Valley Air Basin
VoG Nk CcO PM
Gategory ied Rd g ()
Farm Equipmeant 8.98 35.80 123.05 1.68
Men-Fam Equipment 7.08 30.56 90.75 1.42
Lawn & (3ardan Equipment 6.00 Q.28 4210 o114
Off Highway Vehlclas
a4 0.38 (AT
MNonroad engines and vehiclas (") 22.24 69.28 256.25 3.41
Ajrcraft 15.60 4.70 75.00 3.40
Bailroads £X 22,30 229 L30
All Nonroad Mobile Sources 44.34 a5.98 338.45 8.91
Highway Mobile Scurcas 150.00 240.00 110000 37.00
&ther Area and Point Soyrces 100000 22000 60000 200000
All Area and Point Sources 1,194.34 55598 2,039.45 204531
Category % Total % Total e Total % Total
YOCtod NOxiod COfod PMipd
Honroad Mobile Sources
Farm Equipment 0.75% 6.44% 6.03% 0.08%
MNon-Farmn Equipment C.50% 5.50% 4,45% 0.07%
Lawn & Garden Equipment 0.50% 0.05% 2.06% 0.01%
Off Highway Vahicles 0.00% C.00% 0.00% 0.00%
Maine Vessels Q08% Q4% 0k QO01%
Nonrcad engines and vehicles (*) 1.86% 12.46% 12.58% 0.17%
Alreraft 1.31% 0.85% 3.68% 0.17%
Q8426  290%  Qd0%  Q07T%
All Nonroad Mobile Sources 71% 17.26% 16.64% 0.41%
Higlway Moblle Scources 12.568% 43.17% 53.94% 1.81%
Qiher Areg gnd Poimt Sources Qiye WS7R R4 9278%
All Area and Point Sources 100.00% 100.00% 100.00% 100.00%
Notes

{"} excludes raliroad ioccomotives and aircraft
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Table G-26.
EMISSION INVENTORY SUMMARY

GGaographical Area: Sauth Central Coast Air Basin

VOC NQOx Co PM
catpgory ed ied led tod
Farm Equipment 2.36 9.43 3240 0.44
Non-Farm Equipment 2.53 10.96 32.55 0.51
Lawn & Garden Equipment 2.80 0.13 19.80 0.07
O Highway Vehicies
Madne ¥essels .00 .00 .00 9.00
Nonrcad engines and vehiclas (*} 7.69 20.52 B4.75 1.02
Alrcraft 2.20 0.90 15.30 0.40
Raikgads 140 480 LI Q.20
All Nonhroad Moblle Scurces 11.29 2622 101.75 1.72
Highway Mobile Sources 71.00 B4.00 480.00 11.00
Qther Arga and Point Souees 330,00 5400 13000 3000
All Area and Point Sources 412.29 184.22 721.75 272
Catagory % Total % Total % Total % Total

YoCiod NOxipd CQlod EMipd

Nonroad Mobile Sourceg
Farm Equipmert 0.57% 5.74% 4.49% 0.12%
Non-Farm Equipment 0.81% 68.67% 4.51% 0.14%
tawn & Garden Equipment 0.88% 0.08% 2.74% 0.02%
Off Highway Vehicles 0.00% 0.00% 0.00% 0.00%
Magne Vessalg 0.00% QO%s  0.00% 2.90%
Nonmad engines and vehickes (" 1.87% 12.50% 11.74% Q.28%
Adroraft 0.53% 0.55% 2.12% 0.11%
Bailroads Q34  298%  Qedkx Q00K
All Nenroad Mobtle Sources 2.74% 15.97% 14.10% 0.47%
Highway Moblle Sources 17.22%  51.15%  67.89% 3.03%

8004% 3289% 1801%  95.49%
All Area and Paint Sources 100.00% 100.00% 100.00% 100.00%
MNotas

{*) excludes ralirmad locomotives and aircraft

=20, FIMAL - November 1591




Table G=27
EMISSION INVENTORY SUMMARY

Geographlcal Area: South Coast Alr Basin

Voo PO (98] PM
Catogory nd iod tod ted
Farm Eguipment 0.50 8.14 2.01 0.09
Non-Farmm Equipmant 28.55 123.65 387.13 5.78
Lawn & Garden Equipment 29.20 1.36 203.90 0.70
Off Highway Vehicles
Marine Vogsels L33 68,38 1040 4,15
MNaonrcad engines and vabicles {*} 65.58 199,63 583.52 10.72
Aircraft 18,70 16.70 83.00 3.30
Faiiroads ‘ 460 1800 7,99 119
All MNonroad Mobils Sourcas BB.84 234,23 §73.52 15.12
Highway Mcohila Scurcas 650.00 G60.00 4.300.00 95.00
Qther Areg and Polm Sources 1,400.00 28000 22000 2.190.00
All Arga and Point Sources 213888 1,17423 518352 221012
Catagory % Totl % Total % Total % Total

YoCted NOxtpd COfd PMind

Nunrogd Mobile Sources
Farm Equipmant 0.02% 0.52% 0.04% Q.00%
Non-Fam Equipment 1.33%  10.53% T.07% 0.26%
Lawn & Garden Equipment 1.97% 0.12% 3.93% 0.03%
O Highway Vehicles 0.00% 0.00% 0.00% 0.00%
Maring Vessels alas 0% Q19%
Nonroad enginas and vehicles {*} 3.07%  16.99% 11.24% 0.49%
Alrcraft 0.87% 1.42% 1.60% 0.15%
Balleads Se2% LS%  Lld%  L08%
All Norroad Mobles Sources 4.16% 19.95% 12.97% 0.68%
Highway Mobile Sources 30.38%  56.21%  02.80% 4.30%
Other Areg ang Point Soyrces 86.45%  23.90%  4.24%  95.02%
Al Araa and Point Sounces 100.00% 100.00% 100.00% 100.00%
MNotes

{") excludes railnoad locemativas and aircrait
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Appendix H. List of Equipment Types

EPA congidered over 80 different equipment types in this study of emissions from

nonroad sources, Some of these equipment types include more than one kind of squipment.
For example, "aerial lifts” includes boom lifts ardd scissor lifts, and “commerciai mrf
aquipment” includes riding turf mowers, walk-behind multi-spindle mowers, and others kinds

of equipment.” The eguipment types included in each of 10 equipment categories are

detailed beiow.

Lawn apd Garden Equipment

trimmers/edgers/brush cutters

Lavmmowers

leaf blowersfracumms

rear engine riding mowers

front mowers

chain saws < 4 hp

shredders < 5 hp

tiliers < 5 hp

lawn and garden tractors

wood splitters

snowblowers

chippersfstump grinders

cornmercial turf equiptoent
hydro/seeder mulchers
riding turf mowers
thatchers/aerators
walk-behind multi-spindle mowen
other miscellaneous equiprment

other lawn and garden equiptment
augers
sickal bar mowers
pruning towers
turf cutters

Airport Service Equipment

aircraft suppont equipment
aircraft Joad lifters
de-icing equipment/heat and start units
groutyd power units
utility service equipment
baggage conveyors
airport service vehicles

terminal tractors
push-back tractors
tow tractors

yard spotters
Recreational Equipment

all terrain vehicles (ATVs)
minibikes
off-road motorcycles
golf carts
snowmobiles
specialty vehicles/carts
SnOW Erooming equipment
ice maintenance equipment
go-carts
industrial ATVs
industrial personnel carriers

*Mote tha this appendix contains a sligitfy more detailed list of equipment 1han is mcloded in the Energy uni
Enviconmental Analysis fnal repont, "Mathodology 1o Estimate Nonroad Equipment Populations iy NMonattainmem

Areas,” availabie in Docket #A-91-23,
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Recreational Marine Equipment

vessels with inboard engines
vessels with cutboard engines
vessels with sterndrive engines
sailboat anxiliary inboard engines
sailboat auxiliary outboard engines

Li Commercial i |

generator sets
baseload generators
Co-generation generators
marine generatars
military generators
peaking generators
portable generators
RV generators
stand-by generators

pumps
portable pumps
fire pumps
industrial pumps
mucd/trash pumps
concrete pumps

air CompPICIsors

E48 COMmpIEssors

welders

pressure washers

Indostriat Equipmwent

acrial lifts
boom lifts
scissor lifty
self propelled elevating platforms
forklifts
swecpers/scrubbers
municipal sweepers
industrial sweepers
scrubbers
other genesal industrial equipment
abrasive biasting equipmemt
industrial blowers/vacuums
industrial scrapers/stripers
marine/industrial winches and hoists

multipurpose tool carriers .
other miscellaneous industrial equipment

strippers

floor buffers

pipe corers

other material handling equipment
COnveyors
other miscellaneous material handling
cquiprnent
speed trucks

cartiers
auto ramps

truction ipment

asphalt pavers
tampers/tammers
plate compactors
concrete pavers
rollers
landfill compactors
atatic and vibratory rollers
scrapers
paving equipment
concrete finishers
concrete vibrators
other miscellaneous paving equipment

surfacing equipment
asphait/gravel planers
agphalt mixers/agitators
crackfjoint routers
pumper kettles/melters
soil stabilizers
road mclaimers
pavemem profilers
roofing equipment
other misc/surfacing equipment
signal boards
trenchers
portable/walk-behind menchers
riding trenchers
cable layers
wheel trenchers

H.2
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List of Equipment Tvpes

Conatroct uipment (continued

bore/drill rigs
horizontal boring machines
sclf propelled drills
truck-mounied drills
excavators
dragline excavarors
hydraulic excavators
roncrete/industrial saws
cement and mortar mixers
cranes
pedestal cranes
rough temrain cranes
shovel-type cranes
straddle cranes
truck mounted cranes
gradiers
off-highway trucks
crushing/processing equipment
rough terrain forklifts
rabber tired loaders
rubber tired dozets
tractors/loaders/backhoes
crawler tractors
skid steer loaders
off-highway tractory
dumpers/tenders
ather construction cquiprnent
concrets pumps
other miscellaneous construction
equipment
concrete breakers
rod bendercutters

highway repair equipment
Agricyliyral Equipgyent

Z-wheel tractors

agriculral tractors

agricultural mowers

combines

SDrayers
back pack sprayers
self propelled sprayers
towabtefractor-mounted sprayers
fartilizer spreaders

balers
tillers > 5 hp
swathers
hiydro power units
other agricultural equipmment
harvesters
frosy'wind mills
forage harvesters
leaf harvesters
fruit/nut harvesters
orchard pruners
detassiers
cotton strippers/pickers
other miscellanecus agricuitural equipment
drain augers
wind fang
bedding chippers
Loggs wi nt
chain saws > 4 hp
shredders > 5 hp
skidders
fellers/bunchers
delimbery
Commercial Marine Vessels

gommercial marine vesssls
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Appendix [, Emission Facter Development

This appendix details the origins of the smission factors used to calculats emission
inventories for this study.

For this study, emissions from internal combustion engines are broadly grouped into
one of four source categories based on the origin of the cmission: railpipe exhaust, refueling,
evaparative, and crankcase emissions. Each of those categories is further divided by
pollutant: HC, CO, NOy, and other toxic poilutants including particulate matter, aldehydes.
50,, benzene, and 1,3-butadiene. Since refueling and evaporative emissions #re not a
function of combustion, but are a function of fuel evaporadon, only hydrocarboen emissions
are considered for refucling and evaporative emissions. For each source category, potlutant,
and nonroad equipment type {(including fuel type and operating cycle), an emission factor is
necessary o construct emission inventories. In simple terms, the emission factor is a measure
of the rate at which a particular type of equipment emits a panticular pollutant under normal
operating conditions.

The remainder of this appendix describes how tailpipe exhaust, refueling, evaporative,
and crankcase ernission factors were developed. Adiustments were made to new engine
emisgion factors to accourkt for in-nse effects and test cycle (steady state vs. transient) effeces
where appropriate. These adjustments are discussed in Chapter 2 of this appendix. Emission
factors for particulate matter, aldehydes, and S0y which were not available from the primary
datz sources described below were taken from AP-42' or from those recommended by
Southwest Research Institute (SwRI).? Emission rates for nitrosamines, benzene, and | ,3-
butadiene are discussed in sepurate chapters at the end of this appendix. Gasoline vapors are
discussed in terms of the refueling and evaporative emissions. The emissien factors used for
calculating the SIP inventories are presented in Table I-01 and those used for calculating
Inventories A and B are in Table 102, _

Tables I-0% through I-17 are located at the end of the appendix.
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Chapier 1. Tailpipe Exhaust Emissicn Factors

A discussion of the development of tailpipe exhaust emission factors used in this study
is presented below for the following categories: lawn and garden equipment, agricultural
equipment, construction equipment, logging equipment, industrial equiproent, light cormmercial
equipment, recreational marine, commercial marine vessels, recreational equipment, and

airport service equipment.
Lawn den

1.1.1. Gasoline

The primary data source used in deriving the emission factors for gagoline lawn and
garden equiprnent was the California Air Resources Board {CARB) technical support
document (TSD) for lawn and garden equipment.’ The testing done for CARB was
performed by manufacturers, Southwest Research Institute (SWRI)," and Heiden Associates’
for the Portable Power Equipment Manufacturers Association (PPEMA). The test resolts

represent the most up-to-date information available for this category which were aggregated
into emission factors.

The cmission factors for calculating State Implementation Pian (SIP) emission
inventories required aggregation of the CARB data into 2 4-stroke category and a 2-swroke
category. The CARB data was weighted by the population horsepower hours data submitted
to EPA by the Outdoor Power Equiprment Instinute, the Portabie Power Equipment
Manufacturers Association and by dats comtained in the Heiden report. Tables I-03 and 1-04
show this aggregation for 4-stroke and 2-stroke equipmens respectively. To be used in
computing SIP emission inventories, it was necessary 1o convert the emission factors from
units of g/hp-hr to g/gallon fuel consumed. Brake specific fuel consumption (BSFC) values
shown in Tables [-03 and I-04 were used for the conversion. The origin of these values is
also shown in the tables. All aldehyde emission factors were derived from SAE Paper
910566, "Emission Factors for Small Utility Engines.™
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Emisgion Factor Deveboprmsnt

The emission factors necessary for calcuiating Inventories A and B also required some
aggregation, although not te the extent necessary for the SIP inventory calculation. The

derivation of these =mission factors is shown i Table 1-03.

1.1.2. Diesel

Nearly all lawn and garden equipment is powered by gasoline engines. Howsver, a
small population of rear engine riding mowers, lawn and garden tractors, and wood splitters,
chippers/stump grinders, and commercial turf equipment are powered by diesel engines.
Since no emission daw is available for diesel-powered lawn and garden equipment, the
emisgion factors for diesel light commercial equipment (< 5 hp) were assurned ta be the best
approximation and were used for the study (sce "1.5. Light Commercial Equipment < 5¢ hp™).

o icultur truction Equipme

1.2.1. Diesel

The most recent, up-to-date published emission factors for agricultural and
construction diesel equipment are reported in the CAL/ERT repont,” and in a recent report to
CARB by Energy and Environmental Analysis (EEA)' on heavy-duty constructien
equipment. In general, the emissions for the CAL/ERT report were measured on a 13-mode
steady state cycle and emission factors are reported in termy of equipment types. The EEA
report presented general emission factors for HC, NCy and particulate marter by model year.

In addition to these two sources, the Engine Mamufacturers Association (EMA)
submitted to EPA a list of recommended emisgion factors for diesel consrruction and
agricultural equipment presented in Table I-06. The emission data was based on individual
engine manufacturer submissions of emission data obtained from the 8-Mode Emission Test
Procedure (ISO 8178) and related mode weighing factors. The emission factors were EMA's
begt estimates of in-the-field fleet population weighted factors. For agricultural equipment,
EMA provided factors for only three equipment types (ie. farm tractors, grain combine, and
cotton pickers).

In general, the emission factors reported by the three sources are reasonably sinilar.
For agricultural cquipment, EPA has selected the factors presented in the CAL/ERT study
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since they are presented by specific equipment type. For the SIP inventories, the emission .
factors were aggregated to tractor and nontracter categories by the energy outputs reported in

the CAL/ERT report. The factors were converted from units of g/hp-hr to 1b/1000 gellony of

fuel consumed by using a BSFC of (.4 1b/Hp-he® and diesel fuel density of 7.1 th/gallon.'

Table I-08 shows the aggregation of the emission factors in terms of g/hp-hr, while

Table 1-08 shows the 1b/1000 gal derivation.

For construction equipment the EMA emission factors were selected 1o be used to
calculate emission inventories. For some equipment types, EMA factors were not available.
In these cases, the Fourth Edition of AP-42'"' factors which were derived from CAL/ERT"
factors were used. Table [-9 compares the AP-42 {(CAL/ERT} and EMA emission factors for
construction equipment.

The EMA did not report emission factors for particulate marter. The emission factors
for particulate matter and aldehydes used in the study for Inventory A are those reported in
the Fourth Edition of AP-42. The test results from a recent joint EPA/Industry program to
assess test cycles for nonroad equipment are presented in Table [-10. The particulate

emissions from the four 1991 diesel nonroad ¢engines tested suggest that these newer engines
have considerably lower emisgion rates than the emission factors reported in AP-42 (which
are derived from a 1973 Southwest Research Instituee smudy)'?. Particutate emission rates for
the four new engines tested are two to five times lower than the emission factors used for
inventory purposes. Therefore, s the older engine fleet is repiaced by the newer engines
which cmit lower levels of particulate marter, the particulate emission inventory will decrease
accordingly. Although, the emission factors reported in AP-42 are assumed by EPA to be
more representative of the average engine in the population, the test results on new engines
siggest that these emission factors may overestimate particulate emission rates. To some
extent, technology improvements in highway engines to meet the particulate emission
standards (beginning in 1988) may have been carried into nonroad versions of these engines
with the accompanying particulate emission benefit. Also, the data from the EFA/Industry
program indicate that engine manufacturers who do not produce engines for highway
apptications have shown a decrease in particulate levels from 1973 1o 1991,

The Engine Manufacturers Association (EMA) expressed concemns regarding the
represenkativeness of the AP42 data which was genersted in 1973, As a result, the .
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particulate matter emission factors used for Inventory B are the equally weighted average of
the AP-42 emission factors and the 1991 EPA/Industry average 8-mode nonroad engine test

data.

1.2.2. Gasoline

The emission factors for gasoline agricultural and construction equipment selscted to
be nsed in calculating emission inventories are from the Fourth Edition of AP-42. The other
sources that reported emission factors for diesel equipmemnt did not repert gasoline equipment
emission factors. The CAL/ERT report did suggest using 2.8 ghp-hr HC, 163 ghp-by CO,
and 7.8 g/p-hr NOy for gasoline powered equipment (Tables I-7(c) and I-8(c}). However,
the emission factors in AP-42 are more specific to equipment type and will be nsed for the
study.

The particulate emission factors in AP-42 were derived from paniculate measurements
on gasoline nonroad engines at SwRI in the mid-seventies." Leaded gasolines which
generally contained between 1.5 and 2 grams of lead per galion were used for the emission
tests. This high lead fuel is not commercially available today. Even today’s leaded fuel
contains very little leed. Since particles consisting of lead oxides are the main particulate
emission from leaded-gasoline fueled engines, the AP-42 emission factors are not
representative of emission rates from equiptent operating on currently available gasoline.
Therefore, the values reponted in AP-42 were not used in this study. Instead, a value of
1.64 1b/1000 gallons was used for the particulate emission factors for gagoline fueled
equipment. This value is based on a recommendation fromn SwRI in the Nenroad Emission
Factors of Air Toxics™ report to EPA. Where necessary, the 1.64 1b/1000 gallon was
canverted to .06 g/hp-hr by assuming BSFC 0.5 Ibvhp-hs'® and density of gasoline of
6.2 Tb/gallon.” Aldehyde emission factors were taken from AP-42.

1.3. L ot

1.3.1. Chain Saws > 4 hp

The emission factors for commercial chain saws reported in the CARB TSD'™ are
used for thiy category.
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1.3.2. Shredders > S hp .
The emission factors reported in the CARB TSD for 4-stroke cormmercial shredders/

grinders are used for this category.

1.3.3, Skidders and Feller/Bunchers
The diesel emission factors for log skidders snbmitted to EPA by EMA (Table N-6)

are used for these categories.
1.4, Ind nipment

Emission factors for gasoline and diesel industrial equipment used for the study are
these reported in Volume I of AP42. These factors were derived by SwRI in 1973" and
were based on tests performed on eight diesei engines and four gasoline engines. No
crnissions data were available for LPG-powered aerial lifts, forklifts, and sweepersfscrubbers.
The only emission data found for LPG-powered equipment is from twe gasoline engines
which were converted to operate on LPG. One engine was a 4.5 hp overhead valve walk .
behind mower engine tested by Southwest Research Institute.® Compared to the emissiens
when the engine was operated on gasoline. the engine emitted 38% less HC, 35% less CO,
147% more NO,, 13% leas PM, and approximately the same level of aidehydes when
operated on LPG. The other engine was a 12,5 hp utility engine tested by Onan.*'
Compared to operation on gasoline, this engine exmitted 72% less HC, 80% less CO, and
347% more NO, when operated on LPG. Since neither of these engines are representative of
the larger industrial equipment engines, the emission data cannot direcily be nsed for

devetoping an emission factor. However, the relative differences between the gasoline and
LPG emission results for the two engines ¢an be used to approximate the LPG emission
factor. The above percentages were averaged resulting in a 55% reduction in HC, a 68%
reduction in CO, a 247% increase in NO,, and a }3% reduction in particutate matter
compared to the gasoline bascline emi:sion values when an engine 18 operated on propane.
These percentages were applied to the gasoline emission factors te approximate the LPG

emission factors.

1-6
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1.8, ommercial Fquipment < 5¢ h

Light commercial equipment includes generator scts, pumps, air compressors, gas
compressors, welders, and pressure washers. The emission factors recommended by SwRI™
for the continuous service diesel equipment will be vsed for the study. These factors are the
refrigeration unit emission factora in the Radian report?. Emission factors for gasoline light
comumercial eguiprment to be used in the study are taken from the CARB technical suppont
document for utility and lawn and garden equipment™ for large engines. Engines tested to
develop the {arge engine emission factors included a |6 hp single cylinder side valve engine
and two 18 hp 2-cylinder side valve engines. No emissions data were available for LPG
powered pumps and gas compressors. Therefore, the gasoline emission factors for these
equipment types were decreased by 55% for HC, decreased by 68% for CO, increased by
247% for NOy, and decreased by 13% for particulate matter to approximate the LPG emission
factors. This methodology is discussed in "1.4. Industrial Equipment” above.

1.6 i Marime

1.6.1. Outboard Motors

The emission factors for outhoard motors used in the study are derived from data
submitted to EPA by the National Marine Marufacturers Association (NMMA). Data were
submitted for twenty-five 2-stroke outboard engines and three 4-stroke outboard engines
tested using the Tnternational Counsel of Marine Industry Associations (ICOMIA) Standard
No, 36-88 duty cycle To aggregate the HC, CO, and NO, emission factors on a pational
levet for 2-stroke ontboard engines, the horsepower distributions for the cight areas of the
Broh survey™ were used. The brake specific ernission data supplied by NMMA were
grouped into the horsepower ranges congistent with the Bmh survey and averaged within each
range. These data were then combined as shown in Tablé {-11a using the survey
distributions. The resulting emission factors arc in fuel based units {grams/gallon). The -
stroke outboard emission data supplied by NMMA were aggregated as shown in Table 1-I1h

Particulate matter, aldehyde, and oxides of sulfur emissions were not measured from
the engines tested by NMMA, therefore other dats was used to determine the emission faciars
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for these pellutants. For 4-stroke outhoards, the particulate matter and aldehyde (also used .
for 2-streke) emission factors for noncatalyst gasoline engines recommended by Southwest

Research Institute (SwRIY” were used. For 2-stroke outboards, no data on particulare

emission rates was availabie. The particulate etnission factors for 2-stroke mtility engines of

7.7 ghp-hr from the CARB technical support document for utility and lawn and garden

equipment were used to approximate rates for outboard engines.® A brake specific fuel

consumption value of 0.16 gatlon/hp-hr was calculated from data supplied by NMMA and the

Broh study distributions and used to convert the emission factor units to grams/gallon. For

SOy, emission factors for gasoline marine pleasurecraft in AP-42%° were used.

1.6.2. Inboard Gasoline
The HC, CO, and NO; emission factors used in the study for gasoline inboard and
stemdrive engines were derived from data sipplied by NMMA. The NMMA suppiied
erissions data for three 4-stroke gasoline marine inboard/stemdrive engines which were
combined as shown in Table I-11c to determine emission ratey in terms of grams/galion of
{uel consumed. The particalate emission factor used was 1.64 1b/1000 gal (0.74 g/gallon) as .
described in Section 1.2.2. of this appendix. The aldehyde emission factors for noncatalyst
gasoline engines recommended by Southwest Research Institute (SwRT) and the SOy emission
factors reported in AP-42 were used for inboard/sterndrive gasoline engines.

1.6.3. Inboard Diesel

The HC, CO, and NOy emission factors used in the study for diesel inboard engines
were derived from data supplied by NMMA, The NMMA supplied data for one small
sailboat inboard and three larger diesel inboards. The data were combined as shown in
Table 11d to determine emission factors in terms of grams/gallon.

1.7. numerci arine ¥,
The AP-42 guidance document subdivides commercial motorships into waterway
classifications for the purpose of calculating SIP emission inventories. The classifications are:
coastal, great lakes, and river. The vessels operating in each of these waterways have similar .
characteristics such as size, spesd, engine design, and distance traveled. Bmission factors for
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these classifications are contained in AP-42, These factors are used by states for calcularing
smission inventories by the fuel sales method described in the Procedures for Emisston
Inventory Preparation, Volume IV: Mobile Sources guidance document published by EPA.
Another set of emission factors for calculating emission inventories using a different method
ithe ship movement data method} is contained in the guidance document. The factors are in
terms of size categories (draft}. The emission factors used for the SIP inventory calculations
are those reported in AP-42 and the guidance document with the exception of the slow spesd
diesel emission factors. For slow spesd diesel marine engines, the emission factor of

550 1t/1000 gallons reported in the recent Booz Allen & Hamilton study” for EPA are used.
This source is thought to better represent actual NOy emission factors for the reasons st forth
in the report. Emission factors for medium speed diesels were also reported by Radian™ ro
CARB in 1988. These factors were based on tests of locomotive engines. The NO, emission
factor reported by Radian is 533 1b/1000 gal which is substantially higher than the factors
reported in AP-42 (approx. 300 16/1000 gal).

The commercial marine vessel inventories used for nenroad inventories A and B were
developed by Booz Allen & Hamilton under contract for EPA. The emission facters used are
contained in the Booz Allen & Hamilton final report and are repraoduced in Tables [-12a and
I-12b.

Recreational

1.81. Off-Road Motorcycles

A3 part of a recent CARB proposal to control emissions from off-road motorcycles,”
CARDB calculated emission factors for 2-stroke and 4-siroke engines. The factors are shown
in Table I-13. To calculate SIP mvertories, these factors were aggregated into composite
factors by nsing a 68.5% 2-stroke, 31.5% 4-stroke distribution provided by EEA. The 2-
stroke and 4-stroke emission factors for off-road motorcycles were also assumed for ail terram

vehicles, minibikes, golf carts, and specialty vehicle carts.
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1.8.2. Snowmobiles
Very little data exists on emission rates from snowmobiles. The best curreatly

available published data appears to be contained in AP-42. These emission factors were
derived from testing performed by SwRI in 1974" and are being considered for the study.
The factors in terms of g/hr were converted to g/hp-he for use in calcnlating emissions
inventories from the activity information provided by EEA. The power reported by SwRI for
the varicus iest engines was weighted in the same manner as the smission values to determine
a composite power of 5.8 hp over the teat cycle. The g/hr value was then divided by 5.3 to
determine g/hp hr. In a recent response to CARP mail out #90-70 emitied A Proposal to
Establish Exhaust Emission Standards and Test Procedures for Off-Highway Light-Dury
Vehicies and Recrearionai Vehicles, the Intermational Snowmobile Industry Association {ISLA)
reported snowmoebile emission factors of 26 g/hp-hr HC+NO,, and 564 g/hp-hr for CO.
These factors are substantiplly higher than those calculated from the AP-42 factors even
though the same SwRI test procedures were used in both cases,

The emission factors for industrial equipment were assumed to apply to airpert service

aquipment.
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Chapter 2. Adjustments to Tailpipe Emission Factors

21. A ments for T cle

To develop emission factors representative of in-use nonroad engines, the test cycle
that the engines are operated on should synulate typical in-use operation. Thers is much
debate reganding the appropriateness of using a steady state test cycie or a transient test cycie
for emission testing nonroad engines. A steady state test is a series of fixed set points of
speed and load held for a peried of time (usually from two 1o ten minutes}. Emission
measurcments are made at the end of the period when readings have stabilized. Cumently. a
transient cycle iz used ro certify heavy-duty highway engines. It is a contimuously varying
cycle of speeds and loads which may have brief periods of sicady state eperation. Emission
measurements are made continnously over all pounts.

The emission factors submitted by EMA for nonroad equipment were based on data
generated using a standardized 8-mode steady state test cycle. The B-mode test cycle dees
not measure ermissions during tangition and stabilization between modes.  This could
understate the emissions of equiptnent that ¢ncounters transient operation in use. This is
sspecially true for particulate emisstons, for which the 8-mode cycle does not provide 2 good

 measurement for cquipment that encounters Tansient operation. On the other hand, the
transient cycle used to simulate highway heavy-duty engine operation may not be as
appropriate to simulate nonroad equipment trangient operation. However, EPA expects that
emnission levels of nonroad equipment that cncounters transient operation in us¢ will be berter
represented by levels during the highway transicnt test.

For diesel powered equipment expected to encounter either transient speed or transient
load conditions in-use, EPA adjusted the cmission factors that were generated using a steady
state cycle. Data from a joimt EPA/Industry program to assess test cycles for nonroad
equipstent was used to determine the ratio of the FTP transient test emissions to the 8-mode
steady state test emissions (Table [-10). Based on the currently available data (four engines
these ratios were: 1.4 for HC, 2.0 for CO, | for NO,, and 1.6 for particulates. These ratios
were then applied to the emission factors of diesel fuefed equipment types that are expected

to encounter transient operation in-use. Test cycle adjustments were not made to emission
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factors of gasoline fueled aquipment types as there was no available data on transient versus .

steady state test cycle emission comparisons for gasoline fueled engines.

2.2, jastments for In- r

The ernigsion factors contained in Tables 1-02a, 1-02b, and [-02d were developed using
dafa from testing new engines. Although many of the test procedures used for emission
testing required an engine break-in period, the tests performed on new engines do not account
for in-use impacts on emissions from engine malfunctions, improper maintenance, and engine
wear. To assess the magnitude of these impacts, EPA contracted with Southwest Research
Instintte (SwRI) to ernission test small in-use wtility engines. EPA aiso used existing data on
pre-contrelled heavy-duty engines to estimate in-use impacts on ernission factors.

Southwest Research Institute procured five in-use wility engines (three d-stroke
engines and rwo 2.stroke engines) and performed emission tests using the SAE 11088
procedure. A description of the engines and the emission test resalts are shown in Table I-14.

The table aiso shows the emission factors used for the respective equipment types which were
derived from new, properly operating engines, The ratio of the in-use engine test cmissions
tnﬂmmwengimmﬁssimfmorisnlmahowninﬂumhlemdﬂmvﬂuﬂwereavcraged
to desermine an in-use adjustment factor which can be applied to new engine emission
factors.

2.2.1. 4-Stroke Gasoline Engines Under 20 hp
The 4-stroke engines tested by SwRI showed 2.1 times the HC emissions, 1.9 times
the CO emissions, 0.4 times the NO, emissions, and 3.6 times the particulate emissions of
new cngine emissions (Table I-14). These engines exhibited problems of low power, head
gasket leaks and others which are described in the SwRI report™ Although only a very
small sample of 4-stroke engines were tested, the mend of high HC, CO, and particulates and
low NOy was consistent. Thus, the adjustrment factors were applied to the emission factars of
gasoline 4-stroke engines less than 20 hp. The resulting emission factors (Table [-02¢)
represent a rough approximation of in-use nonroad engine emission levels. .
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2.22. 4-Stroke Gasvline Engines Over 20 hp

In 1983, the Engine Manufacturers Association (EMA) and the EPA conducted a joint
in-use test program to develop in-use emission factors for heavy-duty diesel and heavy-duty
gasoline engines. The program used 1979 and 1982 model year pre-controlled eagines and is
the best available source of data {or representing in-use nonroad engine emissions. Llsing this
data, a linear regression analysis was perfosmed and the emissions as a function of mileage
was plotted. To estimate the in-use adjustment factors some broad assumptions were made.
Typical in-usc engines were assumed to be have accarnuiated 55,000 miles, which is half of
the useful life of 110,000 miles defined in the regulations for heavy-duty highway gasoline
engings. The regression analysis was then used to calculate an in-use factor by dividing the
emniszion value at 55,000 miles by that at 0 miles. The resulting factors of 1.5 for HC and
1.3 for CO were applied to the emission factors of gasoline 4-stroke engines over 20 hp to
approximate in-use emission factors (Table I-02c). The NOy emissions showed no significant
change with milesage accumulation and therefore NO, emission factors were not adjusted.

Particulate 4-stroke engine ¢mission factors were not adjusted since no data was available.

2.2.3. 1-Stroke Gasoline Engines

As discussed above, SwRI tested two 2-stroke in-use engines. One was from a walk
behind mower (WBM) application and the other was from a string timmer application. The
eleven year old WBM engine exhibited HC, CO, and PM emissions similar to the new engine
emission factors shown in Table I-14. This engine produced somewhat higher NO, emission
than the new engine factors show. The string trimmer ¢ngine, on the other hand, showed
extremnely high HC, CO, and PM levels and similar NOy levels compared to the new engine
emission factors. Since only rwo data points were available for 2-stroke engines and these
data were widely divergent, EPA did not estimate in-use adjustment factors based on these
points. Instead, the factors used for 4-stroke engines less than 20 hp were used for HC and
COQ emissions for 2-stroke engines with average horsepower less than 20, as the 2-stroke data
bracketed the 4-stroke results for these poilutants (i.e., one data point was much lower and
one was much higher). The 4-stroke NO, adjustament factor of 0.4 did not seem appropriate
to apply to 2-strokes since bath the 2-stroke engines tested by SwRI showed nearly equal ot

higher amission levels than new engine emission factors. Therefore, no adjusmment was made
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ta NO, new engine emission factors. Also, the 4-stroke particulate adjustment factor of 3.6 .

did not seem appropriate since the new engine emission factor used as numerator of the factor
ratic was very small compared 1o the new emission factor valﬁ: for 2-stroke engines.
Therefore, no adjustment was made to the 2-siroke particulate new engine emission factor.
For 2-stroke engines with average horsepower greater than 20, the adjusement factors for 4-
strokes greater than 20 hp were used.

Foar 2-stroke outboard marine engines, theae adjustments for HC and CO emissions
would likely overstate in-use effects due to the more unique characteristics of these engines.
Cutboard engines are built to be more durable than the smaller, less expensive utility/lawn
and garden engines, and to operate in environments where aitbome dust and dirt are less of a
problem. Therefore, an adjustment factor of 1.2 was applied to HC and CO for 2-stroke
ontboard angines.

The MNational Marine Manufacturer Association suggests that in-use adjustnrent factors
for 2-stroke outboard engines should not be included in the calculation of emission
inventories until further investigation can be done. NMMA states that 2-stroke engines do
not exhibit the same deterioration in efficiency after extended use ag 4-stroke engines and that .
boaters are more likely to mamtain their enginey for safety reasons. Also, an NMMA
member company recently compiled data on an 8-horsepower, 2-stroke outboard that had
accumulated 2,500 houss on the company's durability cycle which showed no increase in
specific emission. However, EPA expects that using new engine emission factors for
calculating in-use inventories would understate actal in-use emission levels. The in-use
adjustment factors for 4-stroke gasoline engines greater than 20 hp were adjusted downward
by a factor of about 2 as an estimation of the in-use adjustment for 2-stroke outboard engines.
For the in-use estimate, an adjustment factor of 1.2 was applied to HC and CO for 2-stroke
outboard engine emission factors.

2.2.4, Diesel Engines
As discussed earlier, EMA and EPA conducted a joint program to assess the emission

factors of pre-controlled heavy-duty diesel and gasoline engines. For diese! engines, the data
showed no increase in HC, NOy, and only a slight increase m particulate matter emissions
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with vehicle mileage. Therefore, the new engine diesel emission factors were not adjusted for
in-use effects.
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Chapter 3. Refueling and Evaporative Emission Factors

Hydrocarbon (HC} refueling and cvaporative emission factors are presenved in this
section. A list of nonroad equipment and their evaporative and refueling emission factors
may be found in Tables I-0L, 132, I-15 and I-16. Table I-15 and £-16 are also good
summaries of how refueling and evaporative emission factors were calculated for gasoline and
diesel fueled equipment, rmspectively.

This chapter is divided into four sections that {1) introduce the concept of refueling
and evaporative emissions, (2} present fuel tank volume data, (3) present refueling emission
factors, and (4} present evaporative emission factors. Fuel tank volumes are discussed
separately to avoid duplication of discussion in the sections on refueling and evaporative
emission factor methodology and data.

3. price and Ev ¢ Emivyi
The concepts of refueling and evaporative emissions are now presented. These .

concepts are applicable to both gasoline and diesel fueted equipment (although perhaps more
pertinent to gasoline fueled equipment than diesel fueled equipment).

3.1.5. Refueling Emissions

There are two components of refucling emissions: spillage and vapor displacement.
Spillage emissions, or simply spillage, are those emissions that result from fuel spilled during
the refueling process. For example, spillage includes those vapors generated from fuel spilled
while filling a storage corainer from a gas station purmnp and vapors generated from fuel
spilted while wansferring the fuel from the storage container to the equipment. Vapor
displacement emissions, or displacement, are those emissions that result from displacing fuel
vapors in the fuel tank or storage container with liquid fuel. For example, if one gallon of
gasoiine is poured into a container which already confains some gasoline, one gailon of fuel
vapor is displaced to the atmosphere by the incoming fuel. For the purposes of this study,
only fuel lost while refueling the equipment is considered. One would expect, however, that
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refueling emissions from the refueling of storage containers would be on the same order of
magnitude as the refucling cmissions from equipraent.

11.1, Evaporative Emissions

Evaporative emiszions are losses generated by the evaporation of unbumed fuel.
Evaporative emissions do not pass through the combustion chamber. Rather, the primary
sources of evaporative emissions are the carburetor and fuel tank. Similar to their on-road
counterparts, evaporative emissions from nonroad sources can be subdivided into four groups:
hot soak, diumal, running loss, and resting loss emissions. Each category accounts for
emissions during specific operating conditions of the equiprent and specific mechanisms of
ermission. Hot soak emissions are those emissions which occur after the squipment has been
med off and are atributable to the elevated temperature of the equipment (¢.g., evaporation
from the carburetor bowl). Diumal emissions are those fuel vapors which ocour while the
equipment i§ not operating and are attributable to natural changes in ambicnt conditions
(temmperature, presaure, etc). In addition, diumal losses occur only during those portions of
the year when the equipment is used relatively regularly (every few days).® Running loss
emissions are those emissions which do not pass through the combustion chamber while the
source is m operation. Resting loss emissions are those emissions that are not already
identified by another category. For example, emissions which are due to perrneation of fuel
through fuel lines and fuel tank, and leakage in the fuel system are resting loss emissions.
For the purposes of this study, only diurnal emissions will be considered due to the lack of

data for hot soak, resting loss and running lost emissions from nonroad engines.

3.2. Developing Effective Fuel Tank Volymes

This section will present those data and assumptions which were used to amrive at
effective fuel tank volumes for gasoline and diesel equipment. Fuel tank volumes are not
discussed with the presentation of other data to avoid tedious duplication of discussion. Buth
evaporative and refueling emission factors use fuel tank volumes as part of their calculation.
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This section, Develaping Effective Fuel Tank Volumes, is divided inte two subchapters. .
The first subchapter prescnts effective fizel tank volumes for gasoiine equipment and the
secons subchapter presents effective fuel tank volumes for diesel equipment.

3.2.1. Gasoline Fael Tank ¥Volames

Data used to calculate gasoline fuel tank volumes may be broadly categorized into two
groups: data supplied by manufacturers and manufacturers’ sales brochures, and data
generated by EPA. Effective fuel tank volumes derived from each of these sources are
discussed below.

Manufacturers’ Gasoline Fuel Tank Data -- Manufacturers were asked to suppiy
fuel tank volumes for several pieces of gasoline equipment. However, the fuel tank volumes
provided often did not quite match the equipment categories used by EPA in this study and
aggregation was required. When possible, a weeghted average of pertinent fuel tank volumes
was used to generate an £ffective fuel tank vohune for the particular equipment category and

emigsion source. If the dara supplied by mmufacturers matched an equipment category
exactly, the data wers used directly.

Effective fuel tank volurnes are not necessarily constant for refueling and evaporative
emission factor calenlations. Instead, an effective fuel tank volume should be calculated for
each emission and equipment type because refueling and evaporative emissions are functions
of different factors. A perticular weighing factor may be important when aggregating fuel
tank volumes for diurnal emission factor calculations, but that same weighing factor may not
be important when calculating refoeling emissions, or vice-versa. For example, walk behind
lawnmowers have a range of fuel tank volumes of 0.37 o 0.68 gallons. It is known that the
smaller fuel tank volumes tend to be used by consumers while equipment with larger tanks
tend to be used commercially. Furthermore, although there may be fewer commercial
lawnmowers (large fuel tanks), their season length is probably longer. The effective fucl tank
volume should account for population sizes and lengit of seasons. Other weighing factors are
usedt when calculating an effective fuel tank volume for refueling emission factors. Refueling
emissions are influenced by the amount of fuel consumed, which is a function of population,

horsepower, load factor, brake specific fuel consump-ion and usage rate. The effective fuel
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tank volume for refueling emissions should account for these factors. Therefore, the purpose
for which the average fusl tank velume is calculated dictates how individual fuel tank
volumes are weighted.

The discussion below presents effective gasoline fuel tank volumes for evaporative and
refueling emissions. Fuel tank aggregation for caleulation of gasoline refueling emission
factors are discussed first and fuel tank aggregation for calculation of gasoline evaporarive
emission factors are discussed afterwards. The aggregations were often reduced to mere
population weighings or averages because so many weighing factors were not available (Le.,

if a particular weighing factor is not known, then the catcgory is assumed to be homogenecus

with respect to that weighing factor). For this reason, gﬂm_mc_qm

isston factors

Calculanion gt Gasoling Evaporative Emission Factors. In addition, several fuel tank volumnes
were taken directly from data supplied by manufacturers but those are not discussed below.

Those data are reaclily identified in Table 1-13,

ation of Cazoline Refueling ission Factors -- Ideally.

effective fuel tank volumes for generation of refueling emission factors are weighted by the
amount of fuel consumed which is a function of population, horsepower, load factor, brake
specific fuei consumption, and usage rate. As will be seen, tank volumes are very seldom

weighted ideally.

Trimmers/Edgers/Brush Cutters - a straight average of fuel tank volumes from edge, hedge
and string tritmmers is used:

0.29 gal + 0.11 ga! + Q.14 gal _ 0.18 ga
3
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Lavwnmowers - a population’ and usage’ weighted average of consumer and commercial

walk behind mowers is used:

Yol.

Product

Effective Gas Tank Volume =

Leaf Blowers/Vacuums - A population, usage, and horsepower weighted average™ ' of

consumer and cormmnercial walk behingd mowers is used:

Tank Product
Yolume | (hrs.g-hp/

LF. | (gal) | yr-ga)

Cons. Hand Held A7 0.16 50
Comm. Hand Held 1.34 197 B A7 0.6 22

Cons. Wk Behind

Totals

2,347.33

Effective Gas Tank Volume =

" Congumer and commervial uzage rates were supplied by OPEE in their letter of May 24, 1991, twn Clare

Eyan of the EPA.

0.7

*Wa[kbehindbluwerpopulﬂimnmmmdtnumemubumhluwrpnpuhﬂom.

.20
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Lawn and Garden Tractors - a population™ and usage' weighted average of lawn and
garden tractors is used:

tawn and Garden | Pop. | Usage | Volume Product
Trnt:t«:lv__r:ﬁ=I (%) | (hrsfyr) | (gaD {h;;lif r-gal) {

Lawn 73 40 —I_ 2.15 6,750.0

" Garden 25| 50 I 3.69 4.612.5
Totals 4,250 11,3625 |
Effective Gas Tank Volume = 2.67

Generator Sets - an average of small and portable generators is used:

092 gal + L13 gal _ 0y oy
2

Manuofactuyer’s Daty for Caleplation of Gasoline Fvaporative Enmission Factors

Effective fuel tank volumes used for evaporative emission factor development which
are different from those shown for refueling emission factor development are listed below.
Ideally, when aggregating equipment fuel tank volumes for diumal emission factor generation,
the valoes would be weighted by population and days of in-use season. However, days of in-
use season are not available and, therefore, could not be used. This showdd not significantly
bias the data because the aggregated equipment rend to have similar season tengths.

Walk Behind Lawnmowers - a population weighted® average of values presemied for
consumer ant commercial walk behind mowers is used:

% Pop. Vol.
CoOnsUMmer: 95 = 37 = 352
commercial: 5 * 58 = .034
Toal = .39 gal
* Populations were supplied by OFEL
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Leaf Blowers/Vacunms - a population weighted'' ! average of consumer and commercial .
walk behind mowers is used:

% Pop. Vol.
hand held: 36 * 016 = (.150
walk behind: 64 *= 081 = Q053
Total = 0.20 gal

Lawn and Garden Tractors - a population weighted* average of lawn and garden tractors
is nsed:

% Pop. Vol
lawn; 75 " 194 = 1455
garden: 23 * 369 = 0923
Total = 2.38 gal

EPA Generated Gasoline Fuel Tank Volumes .- Several fuel tank volumes were not
provided by industry and alternative methods of approximating the fiel tank volumes wens
necessary. Three alternatives were identified to approximate missing fuel tank volume data.
The first alternative is to substitute fuel tank values from equipment that use similar engines. .
For example, the fuel tank volume for (reneraror Sets is also used for Signal Boards because
signal boards use generators. If a substitution is not pessible or justifiable, then the second
alternative is to calculate fuel tank volurnes based on regression analysis. A regression of
kaown tank volumes versus net engine horsepowers was created by EPA and is described in
detail ater in this subchepter. The third alternative is the use of fuel tank volumes based on
the engineering judgement of EPA personnel. For all equipment, manufactarer suggeated
valuwes were uzed when available and if not, then the first, second and third altematives were
used, respectively.

gines — Effective fuel tank volumnes
which wers assumed based on similar engines are shown below.

' Walk behind blower populstions are aszomed to be the same as backpack blower poputations. Consumer
an] commercial usage mies are assumed identical W those of lawrEnowers.
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Wood Splitter - assume equivalent w Lawnmowers® (0.51 gal for refueling emissions and
(.39 gal for evapomtive emuissions).

Commercial Turf Equipment - Wide area walk behind lawnmowers comprise the majority
of this category and therefore, the wide area walk behind lawnmower fuel tank volurme is
used (5.0 gal). Hydro-sceders/mulchers, although a part of this category, were not
incorperated into this mumber due to unknown weighing factors and relatively insignificant
populations.

Other Lawn and Garden Equipment - assume equivalent to Lawnmowers (0.51 gal for
refueling emissions and .39 gal for evaporative emissions).

Specialty Vehicles Carts - assume equivalent 10 Golf Carts (6 gal).

Air Compressers - assume equivalent to small compressors (1.13 gal),
Pressure Washers - assume equivalent to Pumps (0.75 gal).
Tampers/Rammners - assume equivalent (o Plate Compacrors (0.94 gal).

Rollers - assume squivalent to vibratory roller compactors (3.0 gal). Note that this is a good
assumption for the gasoline portion of roliers only.

Paving Equipment - assume equivalent to vibrators/finishers (1.0 gal). Note that this is a
good assumption for the gascline portion of paving squipment only,

Surfacing Equipment - assume equivalent to Paving Equipment (1.0 gal).
Signal Boards - assurne equivalent to Generator Sets (1.02 gal).

2-Wheel Tractors - assume equivalent 1o Lawn and Garden Tractors (2.67 gal for refueling
ermissions and 2.38 gal for evaporative emissions).

Agriculiural Mowers - assume equivalent to Lawn and Garden Tractors (2.67 gal for
refueling emissions and 2.38 gal for cvaporative emissions).

Sprayers - assume equivalent to cropjturf sprayers (1.5 gal). Fertilizer spreaders were not
inciuded in this category because there is not adequate means to weigh their impact.

Yolumes Based on Regression Line — A regression of fuel tank volume versus net

engine horsepower from John Deere farm, construction and utility engines was created by

* The names of equipment types included in this study am: italicized to distinguish them from equipment
types used by manufacuress in communicating dats 1o EPA
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EPA from John Deere product literasure, The regression line is only applicable to equipment .

with engines of 15 hp or more. The result of that regression is:
Fuel Tank Vol. = 0.51 x Net HP ; R? =082

Articulated tractors and some feller-bunchers were excluded from the regression due to their
sxceptionally high fuel tank volumes. A list of ¢quiprent type, model, engine, net bp and
fuel tank volume for ail equipment used in that regression as well as a plot of the data is
presentad in Table I-17.

As indicated in Table [-17, most of the aquipment used to create the above regression
line are dhicsel fueled. There may be some concern that fuel tank voluomes of similar diesel
and gasoline equipment do not approxitnate ¢ach other becanse » pamicular piece of gasoline
equipment tends to be smaller and have a smaller fuel tank than its diesel counterpart. This
should not be the case when comparing gasoline and dissel equipment of similar horsepower.
When the infleence of the size of engine is removed, as done by the regression, that .
difference should be minimal. On the contrary, a larger mass of gasoline is required to do the
same amount of work as done by a diesel fueled picce of equipment (Le., the brake specific
fuel consumption of gasoline equipment tends to be higher) and, therefore, gasoline fuel tanks
would necessarily be larger 1o accommeodate the same amount of work, Thus, use of this
regression may slightly overestimate gasoline spillage emissions but underestimate gasoline
diurmal emissions.

Due to the lack of data for much of the equipment, the regreasion line was used
extensively (approximately 25% of all equipment types). The gasoline equipment for which
fuel tank volumes were calculated from the regression are shown in the following (ip in
parenthesis).
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Chippers/Stump Grinders (62) Crancs (55) 1
Aircraft Support Equipment {48) Crushing/Proc. Equiprment {60)

“ Vessels w/lnboard Engines (170) Rough Terrain Forklifts (38)
Aerial Lifts (36) Other Construction Equipment {150)
Sweepers/Scrubbers (39) Asphait Pavers (31)

(Other General Industriat Equipment (19)  Swathers (106)

Tractors/Loaders/Backhoes (63) Bore Dhill Rigs (54)
Excavators {80 Rubber Tired Loaders (67}
Combines (131} Agricultoral Tractors (87)

Other Materiai Handling Equipment (51)  Other Agricultural Equipment (55)

Fuel Tank Volumes Based on EPA Assurmptions - EPA was forced to make
assumptions regarding the fuel tank size of Sailboat Auxiliary Inboard Engines (6 gal),
Sailboar Auxiliary Ciitboard Enginer (6 gal.) and Vessels wiSterndrive Engines (21 gal)
because data for those categories was not available. These values were presented to the
National Marine Manufacturers Association (NMMA) and deemed to be acceptable estimares
based on available data®® Estimates for the fucl tank volume of DumpersiTenders, Terminal
Tractors, and Hydro Power Units were also required. Dumpers/Tenders were assumed to
hiave fuel tank volumes of 3.0 gallons. Terminal Tractors are assumed to have the same tank
volume ag their diesel coumerpants (5.71 gal} and Hydre Power Units are assumed to have
fuel tank volumes of 5.0 gallons. Note that these assumptions apply to gasoline versions of

the equipment only.

3.2.2. Diesel Fuel Tank Yolumes

Fuel tank volumes for most dicsel equipment were found from the regression line
developed by EPA from John Deere equipment as described above in the section on gasoline
fuel tank volurnes. Fuel tanks for some equipment were taken from manufacturer supplied
data and the reader i3 referred to Table 1-16 for those details.
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33 M to ulate Refueling Emission Faclors

This section will present the methedology and data nsed to calculate refucling
emission factors for gasoline and diesel equipment. The reader is referred to section il

Concepts of Refueling and Evaporative Emissions, for a definition of refueling £MisEI0NS.

3.3.1. Gasoline Refueling Emission Factors

Spillage -- Very little work has been done to quantify the amount of fuel spilled while
refueling nonroad engines. The only known spillage values have been presented by Briggs &
Stratton and OPEI for lawn and garden equipment (primarily standard walk behind
lawnmowess). Briggs & Stratton has presented a value of 45 gramy (approximately 1.5 oz.)
per refeeling and suggested that the value be reduced to 22.5 g/refueling as the user becomes
familiar with the equipment* OPEI reported in a study cornpleted in September of 1991
that 17 grams of fuel were spilled during a typical refueling incident. All of these values are
much higher than the spillage value which may be backed out of Mobile4 for on-highway
vehicles which is roughly 3.6 girefueling (0.31 g/gal x 11.5 gal/refuel). $

The discrepancy between the Mobiled valoe and the OPEI and Briggs & Stratton value
is most likely due to the fact that (1) many nonroad engines are refueled from fuel containers
which are more difficult to use than gasoline pumps, {2} fuel containers do not have
amtomatic shut off capability and (3) equipment foel tanks are not a3 accessible. Therefore,
the numbers provided by OPEI and Briggs & Stratton are probably closer to the true value for
nonroad engines which are typically refueled from a portable, hand-held fuel container.
When deriving the emission factors presented in this study, EPA has assumed that 17 g of
fuel is spilled per refueling when a portable fuel container is used and, for nonroard equipment
that is refueled from a gasoline purmp, spillage is assumed to be 3.6 g/refucling. EFA chose
the OPEI over the Briggs & Stratton value because it is based on substantially more data.

The method of refueling (pump or container) is discerned by equipment rype and fuel
rank size. Lawn and garden (except chippers/stump grinders), recreational, and light
commmercial equipment are assumed to be refueled from ponable fuel containers, In addition,
any other equipment with fuel tank volumes less than 6 gallons® ™ are assumed to be

* The largest common consumer band-beld foel cootiner volume is & gallona.
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refueled primarily from ponabie fuel containers regardless of category (except baggage tow
tractors). All other squipment are assurmed to be refucled from a fuel pump. The amount of
fuel spilled per gatlen of gasoline consumed may be calculated by:

ol
Spil R rejuss.
pllse L"‘d ] Tank Vol. [—&]
refual.
or,
g € [rﬁi‘fwi]
y rap .
P e L""l Tank Vol. [_8"‘_}
refuel,

whese Tank Vol. is the effective fuel tank volume. All refuelings are assumed to be fill-ups
and thus, the spillage estimates are low,

Vapor Displacement — Vapor displacernent emission values were taken from on-
highway data becanss no estimates for vapor displacement emissions from nonroad engines
can be found in literatare. However, the on-highway and nonroad displacement values should
be similar since the gasoline cormmposition for both is the same. EPA has implemented the
mode]l proposed by Rothman and Johnson of the EPA for on-highway vehicles to predict
displacernerst emnissions*’:

Disp. = -5909 - 0.0949 x 4T + 00884 x Td ~ 0485 x RVP
where. Disp. = Displacement [ﬁ)

dT = Temp of Tank - Temp of Dispensed Fuel (°F)
Td = Temp of Dispensed Fuel (°F)
RVP = Rrid Vapor Pressure
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Rothman and Johnson alse recommend seasonal national average values for the model .
variables. EPA has matched thosc averages with equipment types for the particular scason of

the year in which the equipment is most likely to operate. Rothman and Fohnson's summer

and annual RVP vatues are not used in anticipation of the new RVP standards which will

limit RVP to 10.5 during the summer of 1992, The annual average RYP was recaiculated

based on the new summer RVP and the current winter RVF as shown below.

5x105 +7 x 13.9
12

Annual RVP = = 12.5

The equipment tank temperature, dispensed fuel temperature (Td) and deMta T (dT) values
suggested by Rothman and Johnson are shown in the table below (with modifications) for
equipment which are refueled from a gas pump.* Rothman and Johnson's values have been
modified further to estimate displacement emissions from equipment refucled from a portable
fuel container. Those values are also shown in the table.

The temperature differences between the equipment's fuel tank and the dispensed fuel

| Refueling Dispensed | dT DISP
| Method Temp. (Td) | (°F) | RVP | (g/gaD
| | Anncat 733 68.9 440 | 125 | 583
1 Average i
Fuel Summer 33.0 76.2 8.80 10.5 508
Avemge
i ﬂ
Winter 59.5 60.3 080 | 139 6.09
Average
Annual 73.3 733 0.00 | 12.5 6.63 |
19.5 8.70
13.9 6.09
é—_-

(dT), as well as the actual dispensed fuel temperature (Td), are representative of fuel
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dispensed from underground storage tanks. It is unlikely that the temperature of fuel
dispensed from a portable fuel container will match that of fiuel dispensed from an
underground storage tank. Rather, the fuel remperature from a portable container will most
likely match that of the fuel in the equipment since both the container and equipment are
exposed to the same ambient conditions. Therefore, the "pump dispensed” values suggested
by Rothman and Johnson are used only for equipment refueled from gasoline fuel pumps. For
equipment refueled from fuel containers, the values Td are assumed equal to the equipment
tank temperature. Thus, dT is zero.

It can be correctly argued that the dispensed fuel temperature for many nonattainment
areas will be dissimilar to those values presented above--especially the winter time values.
While recognizing this deficiency, EPA is unabie to incorporate ciry-by-cify emission factors
due to the immense size of that task. The best available national emission factors are used
for all cities. A list of equipment and the associated displacement emission factors as well as
total refueling emission factors is located in Table I-15.

To make the refueling emission factors compatible with the populations and usage
rates used in the stody, the refusling emission factor unitz were changed from grams per
gallon to grams per horsepower hour (except some recreational equipment which are
expreased in g/he and marine vessels which are expressed in g/gal} by multiplying the original
value by the brake specific fuel consumption (BSFC). To facilitate that change, assumptions
regarding BSFC were necessary. BSFC data provided by SWRI and CARB were used to
estimate BSFC's for equipment with average horsepower of 8 hp and less, 8 hp to 20 hp and
above 20 hp, The valnes assumed are 0.219* 1, 0.15% ¥, or 0.0806* gal/hp-hr,
respectively. After selecting the appropriate BSFC, refueling emission factors were easily

" Ascume 95% side valve, 5% OHV using 4-4.5 bp engines. Assume 6.2 Iy of gascline per gallon.

3 Agsume 90% side valve, 10% OHY using {1-12 bp engines. Assome 6.2 1b per gallos of gasoline.
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teansformed to units of grams per brake horsepower hour. For cxample, if the original
spillage value is 49.78 g/gal {walk behind lawnmawer; avg hp = 4.0) then,

4978 £ <0219 8% _ 1090 £
gal hp-hr hp—hr

Refueling emission factors for all recreational equipment exocept snowmrobiles are
expressed in units of g/hr, instead of gMp-hr. The conversions were made by multplying the
original value in g/hp-hr by the average horsepower and load factor supplied by EEA. For
example, the conversion for minibikes is:

1126 —% 4 062 = 1292 &
rela hr

3,32, Dicsel Refueling Emission Factors

Refueling emissions from diesel fueled equipment are not as significant as those from
gasoline fucled equipment because diesel fuel has a relatively high initial boiling termperature
of 350 oF which impedes its evaporation. Gasoline, on the other hand, has initial boiling
temperatures of 60 - 80 oF depending on the season of year {(RVP) and, therefore, evaparates
more readily.? As 2 result, very little work has been done to quantify diesel tefueling
emisgions. Indeed, EPA is not aware of any studies of emissions from spilled dieset fuel.
However, work has been done by F. Peter Hutchins of the EPA to quantify displacement
emnissions from diesel fuel® Hutching’ work has shown the displacement emissions from
diesel fuel to be 0.041 grams per gallon of fuel dispensed and fuel tank temperatures of
approximately $0 oF. For the purposes of the present stdy, all diesel cquipment are

assumed to emit HC vapors at a rate of 0.041 grams per gallon of fuel dispensed. EPA is not
aware of any other data pertaining to refueling or evaporative emissions from diesei fueted
equipment and, therefore, other diesel refucling emission sources are rot included in this
study.

Just as was needed for the gasoline refueling emission factors. the diesel refueling

ernission factors were adjusted to be compatible with the populations and usage rates nsed in .
the study. The units were changed from grams per gailon to grams ver horsepower hour
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{(except some recreational equipment which are expressed in g/hr and marine vessels which
are expressed in g/gal). To facilitate that change, assumptions egarding the brake specific
fuel consumption (BSFC) were necessary. Recognizing that diesel equipment generally have
lowsr BSFCs than gasoline equipment, the gasoline BSFC values were multiplied by 0.3 to
estimate BSFCs for diesel equipment™. Therefere, the BSFCs assmmed in this repont for
diesel equipment are 0.175, 0.12, and 9.065 gal/hp-hr, for engines under 8 fip, between 8 and
20 hp, and over 20 hp, respectively. Refueling emission factors for all recreational equipment
except snowmobilcs are expressed in units of ghr, instead of ghp-hr. The conversion was
made by multiplying the original value in g/hp-hr by the average horsepower and load factor
supplied by EEA.

34, Method Used « Evaporative Emissi

This section will present the methodolegy and data used te calculate evaporative
emission factors for gasoline and dizsel equipment. Evaporative emissions are composed of
diurnal, hot soak, resting loss and mnning loss emissions and this section wilt present each
individually.

3.4.1. Gasoline Evaporative Emission Factors

Diurnal -~ The most comprehensive data available for diumal emissions appears to be
contained in two reports written by Charles T. Hare and Karl J. Springer of Southwest
Research Institute. ™ * Both CARB and AP-42 refer to their work for diumal emissions.

In surnmary, Southwest developed diomal emission factors of 2 g/gal/day* and 4 g/gal/day
for protected (shaded) and unprotected fuel tanks, respectively, during the in-use season. This
report will assume the average of the two estimates, 3 g/gal/day, because of the difficulty in
determining what percentage of each type of equipment has protected or unprotected fuel
tanks. Dinmal emission factors, in units of grams per day of possible use, are calculated
from the fuel tank volumes developed in section 3.2 of this appendix and are presented in
Table [-15. Vessels wiQutboard Engines and Saifboar Awxiliary Cutboard Engines arc
assumed to have no diumal emissions because fuel tanks for those equipment types are not

vented.”’

W ofgaliday meany of HC emissicos per gallon of tank volume (ot necessarily gallon of fueld per dav
grams per
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Hot Soak -- After reviewing SAE papers and SwRI reports regarding evaporative .
emissions and referring with several manufacturers, EPA found no appropriate values for hot
soak emission factors for nonroad engines. Hot soak emission values for on-highway engines
do exist, but they are not representative of nonroad engines due to the different size, design,
packaging and carburctors that each employs. Therefore, this study does not account for hot
soak emissions.
Resting Loss -- Resting loss emissions are not included in this study due to the lack
of available data. However, to obtain a fee/ for the potential magnitede of this type of
emission, one can consider the amount of fuel a plastic storage container ig permitted to lose
and still meet the standards devised by the American Society for Testing and Materials
(ASTM). A nonmetallic fuel container passes the standards set by ASTM if it loses less than
1% of its mass over 30 days at a temperature of 75 ©F. The test fuel used is a 70%
isooctane, 30% toluene mixture {by volume). Assuming that the test fuel and regular gasoline
behave the same, the standard indicates the fuel container could lose up to 28 grams of fuel
per month,
Running Loss -- Just as for hot soak emissions, no data on the subject of running loss .
emissions for nonroad engines was found and on-highway values would not be representative.

Therefore, running loss emissions are not accounted for in this study.

3.4.2, Diesel Evaporative Eminsion Factors

EPA is not aware of any diesel evaporative ¢mission data and therefore, diesel
evaporative emissions are not included in this study. On a qualitative basis, however, it can
be said that evaporative emissions from diesel equipment should be much less than
evaporative emisslons from gasoline equipment because diesel fuel hay a relatively high initial
boiling temnperature of 350 oF which impedes its evaporation. Gasoline, on the other hand,
has initial boiling temperatares of 60 - 80 oF depending on the season of year (RVP) and,
therefore, evaporates more readily.®
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Chapter 4. Crankcase Emission Factors

Crankcase emission factors are presented in this section for gasoline and diesel
nonroad squipment after a brief introduction of crankcase emissions.

Crankcase emigsions are those exhaust gases which, upon leaving the combustion
chamber, do not pass through the axhaust valve. Rather, the gases discharge into the
crankcase via the clearance between the piston and cylinder wall. Eventueally, these gases
may escape from the crankcase to the atmosphere, hence, they are named crankcase emissions
and the crankcase is said o be open. Seme manufacturers produce engines which reute
crankcase vapors to the air intake system of the equipment. Those crankcases are called
closed crankcases. Crankcase emissions, together with evaporative, refueling, and tailpipe
emnissions, constitute the total emissions from an engine.

All gasoline 4-stroke equipment are assumed to have open crankcases except Lawn
and Garden Equipment (but not ChippersiStump Grinders—-they are assumed 100% open),
Vessels wilnboard Engines and Vessels wiSterndrive Engines. Only 21% of Lawn and
Garden Equipment are assurned open™ * and 100% of Vessels wilnboard Engines and
Vessels wiSterndrive Engines are assurned to have closed crankcases.

The rest of this chapeer is separated into two sections. The first section introduces
crankcase emission factors for 4-stroke gasoline fueled engines and the second introduces
crankcase emission factors for d4-stroke diese]l fueled engines. Crankcase emissions from 2-
stroke engines do not exist due to the nawre of 2-stroke engines. Thus, for equipment with
both 2-stroke and 4-stroke varieties, the crankcase emission factor is applied only to the 4-
stroke engines when calculating total emissions.

4.1, ¢ Emission Fac
This section will present crankcase ernission factors for nonroad gasoline engines and

describe the methodology for developing them. EPA is not aware of any significant nonroad
crankcase emission dara and has been forced to utilize data from on-highway engines. Even

L asmyme B & 5 engloes represent 60% of market and are 99% closed and Tecnmaeh and others represent
40%: of market and are 43% closed.
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50, estimares for crankcase carbon monoxide (CO) or oxides of nitrogen (NOy) could not be

found. Therefore, those pellutants are not considered for gasoline nonroad crankcase .
emissions. The following paragraphs will present crankcase HC emission factors for gasoline
nonroad engines.
Probably the most widely accepted values for nonroad crankcase HC emissions are
those found in AP-42.% AP-42 reponts crankcase HC emissions for fapm and constraction
equipment based on work performed by Scuthwest Rescarch Institate {SwRI) in the early
1970"s5" The SwRI work on crankcase HC emnissions suggests that "crankcase hydrocarbon
ernissions are equivalent to about 20 percent of thesc in the exhaust . . ™ This
gencralization is based on work performed by Charles M. Heinen™ and P. A. Bennett, et
al™ “** for on-highway vehicles, However, when calculating crankcase emmissions, Hare
and Springer misinterpreted the Heinen report. Heinen actually proposed the value of 33% of
exhaust emissions (20% of total HC emissions} which was estimared by Fred W. Bowditch of
General Motors.™ Heinen chose Bowditch’s number as the best compromise of competing
values supplied by CARB (31% of uncontrolled HC exhaust; 20% of total}™ the Federal
Govemnment (49% of uncontrolled HC exhanst; 26% of total)” and Bowdirch (sce chart
helow), The origins of the values supplied by the Federal Govemment and CARB are .
unknown while the crankcase ernission values put forth by Bowditch (33% of uncontrolled
HC exhaust emissions and 20% of total emissions} appear to be educated estimates based on
General Motors "quality audit data”.

CARE Federal Bowdiich Bennett
Embs. Type % Tot % Exh % Tot % Exh % Tot % Exh % T 9% Exh
Crank. 0 3 26 49 20 1 A0y 70
“ Evap. 15 23 1 40 0 13 H - -
Exh & 100 53 100 || o0 100 80 LOG
LT 5

After updating AP-42 using Bowditch’s number, the values for crankcase emissions
for agricultural equipment are 422 g/hr and 47.2 g/r for tractors and nontractors,

"™ Bemnett estimated crankcase smissions to be approximaely 70% of exhanst emissions (40% of total HC .
emitxiodn} based on iesving Gwve cars.
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respectively. These corrected AP-42 estimates closely agree with an EPA study of crankcase
HC emissions from nine on-highway vehicles with disabled PCV sysiems and disconnected
fresh air hoses on a gram/hour basis.™ The EPA found that the nine vehicles stedied
emitted, on average, 1.92 grams of HC per mile (37.6 g/hr based on 3 bag FTP with average
speed of 19.6 mph) over the first three bags of the FTP driving schedule with PCV and fresh
air hose disconnected. This value, 37.6 g/hr, compares reascnably well with the updased AP-
42 estimates of 42.24 and 47.2 g/hr for tractor and nontractor farm equipment, respectively,
run over a steady state mode togt.  For purposes of estimating tetal emissions from 4-stroke
gasoline nonroad engines, EPA accepts Bowditch’s value (33% of untreated exhaust) for all
gasoline engines with open crankcases. Four-stroke engines with closed crankcases and all 2-
stroke engines are assumed to have no crenkcase emissions.

There may be concemns regarding the reliability of Bowditch’s crankcase number (33%
of uncontrolled HC exhaust) for use with today’'s nonroad engines. The relationship between
on-highway crankcase emissions and nonroad crankcase emissions has never been
documented for current year on-highway and nonroad engines. Differences in operating
cycles, machining tolerances, fuel delivery systems, ctc., of on-highway and nonroad engines
compromise the ability 10 use existing on-highway cogive exhaust amid crankcase emissions (o
generate noaroad emission factors. For instance, technological advances in combustion design
for on-highway vehicles may not have been applied to nonroad engines to date. In addition,
those advances may decrease exhaust and/or crankcase emissions but perhaps
disproportionally. Despite the legitimate concerns mentioned above, EPA believes thar the
Bowditch number remains the best available estimate for crankcase emissions because it has
been corroborated by EPA in Report #460/3-84-011." In addition, it is more conservative
than Bennett’s number which has not been corroborated by other sources.

4.2, Diesel Crankcase Emission Factors

This section wilt present the best avaitable HC, CO, and NOy ermission factors for
nonroad diesel engines and describe the methodology for developing them.
Data for crankcase emissions from diesel engines is limited. In fact, no studies which

explicitly investigate crankcase emissions from nonroad diescl engines have been found.
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However, studies have been found for on-highway crankcase emissions, The most receny and
comprehensive paper has been published by Chatles T. Hare and Thomas M. Baines.” Hare o
and Baines studied three engines of which two were approximately half way between

overhauls and the other wag relatively new. They found that hydrocarbon crankcase

stnigsions represent approximately 0.3 to 4.0 percent of corresponding exhanst hydrocarbon
emissions (0.006 to 0.017 g/kW-hr) when tested over the 13-mode test procedure. These
values are consistent with earlier studies conducted by Chevalier’ (approximate average
value = 0.0395 gk W-hr''"} of heavily wom diesel engines and Caterpillar (0.017 g/hW-
hr),” The condition of the Caterpillar engine was pot reported. For the purposes of EPA's
nonroad study, diesel crankcase HC emissions will be assumed to be 2 percent (the mean of
the range found by Hare and Baines) of untreated exhaust hydrocarbon emissions unless a
closed crankcase is implemented.

CO and NOy emissions from diesel crankcases have been reported by Hare and
Baines, and Caterpillar. Hare and Baines reported CQ and NOy emission rates of §.015 to
0.43 percent and 0.00% to 0.1 percent of exhamst ernissions, respectively. Their numbers are
corroborated by Caterpillar who reported CO and NO, emission rates of 0.23 and 0.076 of
exhaust ernission rates.  For the purposes of EPA's nonroad study, CO and NO, crankcase .
emigsions from diesel engines will be assumed to be 0.2 percent and (.05 percent (the mean
of the values reported by Hare and Baines) of exhaust emissions, respectively. In cases
whenrs the crankcase is closed, EPA assumes zero diesel crankcase emissions.

" Assume BSFC of 0.5 Ib/hp-br. .
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Chapter 5. Benzene

Basad on review of the limited available data fot toxic emissions of benzeoe and 1,3-
butadiene, EPA found it most appropriate in these cases to calculare emission rates as a
weight percentage of the total hydrocarbon emissions. Benzene exhaust emissions aro
expressed as roughty 3 percent by weight of tailpipe exhaust hydrocarbons and crankcase
hydrecarbons for both gasoline and diesel engines. Only four studies of benzene emissions
were available for data applicable to nonroad configurations (i.e., moncatalyst).” Analysis of
the data indicated that while there were large differences in the benzene emissions with power
and driving cycle when eapressed in milligrams per hour, milligram per horsepower hour. or
milligrams per mile, the differences were far less when expressed as a percent of total exhaust
hydrocarbon emissions, as presented in the SwRI report.” Refucling cmissions, which
consist of spillage and vapor displacement, were assunied to consist of 1.7% (weight) benzene
which is the average summer and winter grade benzene content of in-use gasoline {diessls
were assumed to have negligible refueling emisgions).
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Chapter 6. 1,3-Butadiene .

EPA has also chosen to express 1,3-butadiene emissions as a weight percent of tailpipe
exhaust hydrocarbons plus crankcase hydrocarbons. The respective percentages used in this
study for nonroad diesel and gasoline engines are 1.6% and 1.3%.” Emissions of i,3-
butadiene were almost never measured in engine exhanst prior to the late 1980°s, because the
procedures for doing so are relatively new. Only one study was avaiiable with measurement
from diesel engines, and onc study with measurements from noncatalyst gagoline automobiles
tested on unleaded gasoline. None of the studies found involved measurement from noncoad
equiptnent and duty cycles. However, due to the lack of additional information, EPA did

apply these ernission rates to all categories.
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Emission Factor Developmen

Chapter 7. Nitrosamines

In additior: to HC, CO and NO, emissions, it has been documented that nitrosamines,
which have been found to be carcinogenic ih animals, are emitted from vented diesel
crankcases.™ While the contribution of motor vehicle emissions to the nitrosamine
concentration is not known for certain, Thomas M. Baines of EPA reports”’ that three
tesearchers (Gordon,™ Shapley”™ and Pellizzari™) have identified nitrosamines near
roadways and twa of the three suspected automobiles as a source. Gordon reported
nitrosamine concentrations as high as 1.1 micrograms per cubic meter in the Los Angeles
basin. In his technical report, Baines proposes 1019 cancer incidents per year if 1.5 million
people are exposed to 1.1 micrograms per cubic meter for 2 hours per day. Undoubiedly,
crankcase emissions of nitrosamines contribute to these cancer incidents™. The reader is
referred to EPA's Integrated Risk Information System (IRIS) for a more complete risk
analysis and the technical report written by Thomas M. Baines for a more in depth analysis of

nitrosamnines from diesel crankcase emissions and car interiors.

. Y However, hecamse of uncenzinties associsted with the contribution of diess! crank cases to mitrosom ine
CONCerirations, inventoties for nitrodomines were oot developed.
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HH COMBHRECTAL TRIMMWERS T a 1.9 b3 S6ITHITS 3 0542 104 ol I 14

TOTAL L32TENT EIOET IO 1

FOFULA TION WEL HTED Rb3S-FI0N FACTORS (ytle-HI) 145 ‘Rtz 0Pl EY

£ minviaching 7% conswoor, 107 2-sroks
o aesemlug 3% cowmipercial, 19 1-wirid
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TABLE 105 (coat.)

LEAN BLUWFES/VACCLME
FOUR $TROKE - SR TRIMMERS/BDOEE/BNUTS BOUTTERS
FOPLILA TEON WEMSHTRE AMBVEION PACTORS [(/HP )
TWO A TRIKE HATIOINAL HOURS/YR

BOPULATICN

HEN CRNELTMAIR HLUWERS SHGLTT g
HH COMMERCLAL BLOWERS o 197
CONSITMBR BACKPACK ELOWEHRS 1M u
COMMERCLAL § ACKFACE NLPWE Lk )
TOTAL 1357113
SOPTILA TioN WENGITED EMESSION FACTORS (vbll-Hi)

PRONT WOWERLE

SCHTRCE: CaRB TID MID A7A BRGDNE

CHAIN SAWS <SP
FOURCE: CARB THD CONMUWER CHAIN AW

STATROE: CARN T30 3MiAl |, BNCIRHE

AYG HF

s
L]

LAl
FACTOR
ol

od

as

a3

53

%R
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01312

LLELE

36 EE

EF
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L2

14

L)
{7 -HE

393 3

yHE-HR

T

L0
0%
LN
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TABLE 1-06

ENGINE MANUFACTURERS ASSOCIATION

Emizsion Factor Developmen

NONROAD DIESEL-POWERED EQUIPMENT EMISSION FACTORS

All manufacturers’ daia collected using the 8 Mode Emissions Test Cycle and Weighing

Factors (IS0O-8178)

ﬂ-= N T ‘E?gine I't,Tuintiun WTghted T
Emissions {g/hhp-hr)

| Equipment Category NO, HE o
[.  Crawler tractor T 1.2 o ?;_ _2.4
2.  Crawier loader 1.0 0.6 2.4

" 3. Wheel loader 103 0.6 2.4
4.  Scraper 87 0.5 2.5

|5 Motor grader 9.6 11 1.9
6, Dumper 8.1 0.6 1.4
7. Crawler excavator £0.5 0.6 2.5
8.  Wheet excavaror 1.0 04 2.8

Hﬁ‘). Backhoe loader 10.1 1.0 3.4
10. Skid steer loader 9.6 15 4.5
1l. Log skidder 11.3 0.6 2.6
12, Crane 10.3 0.9 2.1
13. Roller and compactor 9.3 0.8 3.1
t4. Paver 1003 D6 3z
[5. Farm tractor 10.5 0.7 32
16. Grain combine 11.5 0.9 2.1
7. Cotton picker 12.ﬂ==- ﬂ.ﬁ_ 2.2

FINAL - November 1991
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TABLE[-07

CAL/ERT AGRICULTURAL EQUIPMENT EMISSION FACTORS

a) DIESEL TRACTORS

l

G/BHP-HR

EFs
1
%ENERGY BENERGY (B HP-LR, TRACTOR ENERGY WEIGHT
GUTFUT TRACTOR ac co MOX tIE C@ MOX
i WD oo+ HP 330 .1% 1.84 Lok 1152 071858 168193 452427
WD mIn 5% 0.59 338 108 031071 L.i4tue 1531335
|
| MY 20-90 HP 12.0% 2600 16 5,42 16.54 D5423T 167148 ZRAAZE
WEIGHTED EMISSION FACTORS 139 sa? 1.2
b.) DIESEL NONTRACTORS
_ [
; RENEROY KENERGY O/BHP-HR NOWNTRACTOR ENERGY WEIGHT
| QUTPUT NONTRAC  HC o NOX HC 00 NOX
i
| COMBINES 11 ITAR 19 129 1336 DTIOOT  1.21613  4.59923
WINDROWER 4.3% IT.T% =3 653 193 OA131 190032 191 2%
' FORAOE HARVESTER 2.0% 129% 0.0 184 .58 002387 036643 1.13-.71.
SWEHEET CORN HARYESTER
BALERS 1% LL0% 11 178 17 Q24450 DAIASE DRSS
COTTON PICKERS
COTTON STRIPPERS
DORCHARD SPFRAYERA
MOWHER CONDITHONER 1.T% 11.0% 1.13 4.19 59 012304 GaTOSI 106277
COMPACT LOADERS
WEIGHTED EMISSION FACTORS 122 431 1z
c) GASOLINE
I BFw
G/BHP-HR
HC €O NOX
TRACTCR .8 163 18
| NONTRACTOR 8 163 14
=532 FIRAL - !‘«Iavem':-;:.




TABLE I-03
CAL/ERT AGRICULTURAL EQUIPMENT EMISSION FACTORS

.;.} DIESEL TRACTORS _
! Els

LB/KGAL*

HC o NOX

177 123

MONTRACTUR ENERGY WEIGHT
He o NeX

RENERGT SENERGY LB I A = TRACTOR ENERGY WEICGHT
GUTPUT TRACTOR HE oo HOX o
W1 0o+ HP EER Y I17.1%  TZOOM 165519 4531543 TRLEFT GGG
i
!4WD 29 2% ot JARITT (IAH 49572 12,1588 4480099 150004
1w 290 HP gy 6409 BAA2ST 251239 428107 24 00T 58 A0ER LK ]
WEIGHTFD EMISSKOM FACTORS &£2.19 'I?-i-.Ef__ 4 38.55
b) DIESEL NONTRAGTORS
! Ef
XENERGY %ENERGY LB/I000GAL®
OUTFUT MONTRAC  HC o Nox
COMBINES 15% 374%  T43S13 12708 $22307 TTEIE  4TSEOD 19551
| wINDROWER 4.3% 7% B6ABIY  Z6A055 410549 739915 743839 111958
PORAGE HARYESTER 2.0% 1Z9% IS8T 111136 39034 434738 143401 303922
. SWEET CORN HARVESTER
|BALERE 1.7% L1.0% B7.264% 14752 30u 440 QAMRe 1B21AF 3wz
OTTON PICKERS
| COTTON STRIFPERS
| ORCHARD SPRAYERS
MOWER CONDITICNER L1% HLO% 44214 (67477 3.9 AB4OM IBAI4 aicam
COMPACT LOADERS

[ WEIGHTED EMIMIEON FACTOES

LS 179,93 A3, 0

* {GREP-HR 04 LB FUELMHP-HRNY LEAa33.390Y 7.1 LB FUEL/1 GALY 1900]

C) GASOLINE

| . EFs
|
! LB/ ODOGAL ++
: HC 00 NOX
TRACTOR TE ST  adAS0L  ZTRIE2
__ﬁﬂﬂjlﬁ_ﬂﬂ;l_ TEIA4T 4456_:_.!]1 2323z
. == [00/BHE-HRK0S5 LB PUEL/HP-HP)It LB/#33.320)6.2 LB FUBL/] AZ N L0}

FIRAL - Bovember 1921
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TABLE [-09

COMPARISON OF AP-42 (CAL/ERT) AND EMA CONSTRUCTION EQUIPMENT EMISSION FACTCRS

DIESEL SG/HP-HR
H HE co Hux
A2 EMA A4t EMA APz EMA AP41 EMA
TRACKED TRACTORS CRAWLER TRACTCR o7 ¥ .11 T4 Tl 0.1
TRACEERD L ADERS CRAWLER LOADER LI s 225 14 5.1 "
| MOTOR GRADERS MOTOR ORADER 0.36 L 134 L5 T W
| SCHAPERS SCHAPER GEL) 05 248 5 T ae W
| OFF HIGHWAY TRUCKS DUMPER 03t 08 222 14 RIS “
FAVEMENT COLD PLANERS
WHEEL DOZERS
WHEELED LOADERS WHEEL LOADER ogt? as m 74 241 ¥
" WHEELED TRACTORS 1% TH s
ROLLERA ROLLER & COMPACTOR e ox .09 51 £2.08 *h
| A HED B DOTERY 0,37 v | LN
MECFL] ANECS 1t [y} 1.0
LN SEIDDERS Lo SKTDDARS Gl 04 EN ] 16 201 (S
HYD EXCAV ARAWLERS CRAWLER RXCAVATOR 1.2 L1 118 2.5 1L 1+
; TR ENCHERS 1.1 457 1
I COMCRETE PAVERS 11 157 o
i COMPACT LOADERS BACKHOR LOADHERY 11 i [E ) EX T L2 1.1
SEID STEER. LOADER 15 FL] qa%
TRANE LATTICE 5O0ME oy 199 L2.45
CRANES CRAME o oy px | 11 1449 I3
| HYD. BXCAY. WHEHRL3 WHEBL EXCAVATOR 12 04 113 0 1101 11
| BITUMINOLY PAYERS PAYER .99 LT 19 12 un i
I-54 FIMAL - MNovenber




TABLE |-10 Results of EPA/Industry Tast Cyice Evaluation Program
1991 nenroad version anglnes

Engine

FTP
100 HP 1.08
139 HP D.88
2B5 HP 1.81
450 HF 0.28
Average 1.0325
Avg. FTP! Avg. Smode

FLHAL - 1591

HC gthp-hr
8mode

0.8
0.48
1.21
0.36

0.7125

1.4

FTP

2.7
361
5.06
3.81

3.795

CC g/hp-hr
Bmode

2.2
3.07
1.49

08

1.89

2.0

FTP

12.14
10.81

6.55
11.18

10.17

NOx g/hp-hr
Smods

$1.t
11.67
6.5
121

FTP

0.59

0.4
0.58
Q.26

10.3425 0.4575

1.0

g/hp-hr
Smode
041
.44
0.2
012

0.2925

1.5



TABLE k11 DERIVATION OF MARINE HNGINE BMESSe0M FACTOAS

&} 2-STRONE OUTBKARDS

1 EOWER GUFVEY ASSUIED POWER BSE W HFPFEGE HIFC N HPPFBSFC
1 CaTEGCRY DISTIE- HE  FACTOR {gramwyhp-haj g [ralftp-tar} [T
b4 ] ) ] HC oo Oz HC [} M
SHP & s o.or 4 aglsa  MZE AN .62 2405 4.0 o4 o i
818 ot 045 02T 15808 WET a.m 10801 18924 0.5 024 o011
18-% 014 =5 0% 1N R 1.8 i 1R 138 018 012
3574 0.22 55 b 1E¥ 1MaeT {9  WA2T  A¥WAED 47 017 058
TE-1M o2 112 Ol 11056 23584 1431 Mz 60 ot 4915 Nt
160 I p.od i3 015 11184 o 1.08 AT 85 070 420 o 081
i ITHI  BNT HE 243

SURMNHP P BREY S RN HF PP BSFC)

HC 1] i
grunagaiior a0 13T M .
[ - 2.00 (3]
b j 4 STROKE OUTBOARDS
ase BaE PUEL BASED EFs FUEL BASED EFs HPPFBSE
POWER k) {ghirha) ipgal (sl FOWER [} anFs  HPPFBSFC
() HG Lo MO HC &o MLk nC [ W HC [¥'s] HOoz  FACTOR HO oo HOx {gasanate}
10 15 2% 44 14 217 43 0 247 4062 GG 15TRET ZISNT  OB093  OEOAd A1IGE 4570 134 0241
» 14 241 W0 0] 1 74 .19 143 0idE  BO284 IEEATA  BSTT1 O3 T4 1273 el o118 0825
A5 1" N 108 a 120 a1 a.1m 270 0iTE ERLIDO (JSE51A KW 0P FSFEE 1isaSSE  T4.060 0181 0.8
170056 2688470 176162 2.0m
UM PEDSEY UMM PPBSFD)
HG oo HOx

gamwgair 8771 W29 Ge5A
lﬂl‘.ﬂnﬂ -R 1] R E] 16

re)

= T¥K1

LAl




TeEET Faqmoacl - TYHIA

$5-1

TAGLE 141 jort)

2. 4-8TROKE SASOLINE STERNCRIVESAMBOARDG

HC

a6
134
47

BSE
pWm)
oo
200 43
a4 &8
12 &T

) CIESEL BAN BOAT AUKKLARY

LBAGA L ON

Rugalon
pigadon
) DIESEL WNBOWRD

POWER
)

143
177
Wwr

HG oo

.27 s

12247 HITR
B3E

Ay

co [

48 178

14 122

i 164

0.36
1L

3z
81
5.0

130
21
122

FLEL BABED EF's FUEL BUASED EFa
{pouncis/gel) lgremeiged) POWER
HE o [ G [#le] Wk FACTOR
LR 1% .07 EI.5029 4TAA 347G 02
0253 1.03 TH1Z 114755 WSTLETE  SDO0M0A 02
0,004 203 Gi11 428374 KM.TETT  SDAAMS 0z
HPBSE
{gramatin) BRFS HP"BGFC
HG ca o (puilonat)
1Em 490,52 196811 0086 2433
145,10 15478 181058 00BE 115882
WI% S 202 ooNe  13.002
BZIs  THOE SEeSE LR E-]
SUNHP" PF BSEN LW PFO5FC)
¥ ) Wi
granscalal 0% ar.m 17248
a0 0.08 a:m

NOz
76.56
167.34
190,55

14

BAFC HPPFBEF
LA ] 24
L8| 32
LA 4

aT

SUMHFPEBSE VS PP ESEC)

HFPFRSE

framahr)

HC v 4]

161801 MM
JjEde  45T.89
17002 286804
TR N0

HG

paTRgalsr  fZ46
EMigaiion 0.1

Lo
131406
268

N
4579
Gie



TABLE 1-12 Emission Factors for Commercial Marina Vessals

a.) AVERAGE EMISSION FACTORS

FOR
OCEAN-GOING COMMERCIAL VESSELS

PALNDS OF POLLUTANT PER THOUSAND GALLONS OF FLEL CONSLMED

POLLUTANT
~ OPERA LING PLANT EnE——
Operating ModeRaiod Cutpul w0 HC co S0 PAE
STEAM PROFULSION
Full powes 16 172 7.2% 159n{%5) 5.5
M vt A i 4 bR ] Q6EL 1. 343 1 9w %5} i
Hoxlling
- Butang residual banier fuel M4 11 . 1950 {%5) 10
- Burmng disollaw ol 1l i L] 1 %5) 15
MOTOR FROPULSION
All wnderwxy operatiag moskas L] i | &l 15 7x({%S) 33
AUXILIARY DIESEL GENERATORS
- MKW (50 Losd) 4T 144 e rr} t7
- a W (30 Do) Fr. w1 &5 re) 17
- I KW (50 Lowd) 140 1% 43 T 17
- S0OKW ([ 30% Lowd) L s ne il ra) \7

Hoees: L. Eﬂmfnmm--ﬂ{*}nmwmﬂmmum
= Mmuﬂhmﬂuﬂuﬂmﬂ.lwmmmwlumlfu
ke Tual ail.

Soapcen: 1. U.%. Eavironmuoti Promation Agescy, Campilation of Alr Pollutat Emiaxion Facon. 1982
I u.swummvmmm:m
i Califoms Adr Rauons Bomnl Trpart w it Californis Legpaiansre om Air Polluiant
Ersimiong trors barine Versls

FINAL - %o -_-e:-.l':.



TABLE I-12 {cant,)

b.) AVERAGE EMISSION FACTORS
FOR
HARBOR AND FISHING VESSELS

— POLLUTANT
OPERATING PLANT
Qperuing Miode/Rarad Cutpul SO HC __<co S0x [ |
POUNDS PER THOUSAND GALLONS OF FUEL CONSUMED
DIESEL ENGINES
« SO0 Horsspoaer
Full 751 4 535 157 (%3) 17
Cruise WA 511 47.3 15T %E) Ly
Shaw 373 L1 5 1572{ %5} g
50 - 10 Harsepower
Full L 4 51 15T (%S) 17
Cruise : 30 171 209 15Tx(R5) 7
Slow 187.2 6.8 622 1571 %5) L7
1000 - 1300 Horsepawer
Fuii 00 e &1 1 Fra%s) T
Cram 300 24 81 1574 %5} )
Show 4 a1 1575 (%S} 17
1500 - 2000 Horepower
Full 472 164 17 15T2(%S) ¥
Cruisa 623.1 Pl Fry ) L1572 RS) 17
Slow ma ) 1124 1575 %5 )
2000+ Horsepower
Full 1395 4 959 15T NS 17
Tk mr 158 i LETx (%) 17
Slow 419.5 ns B | T2 %S} 17
200 P
GASOUINE ENGINES
Exhamnt Basiasions - All HP Rtingy 03

Evapamsiv Exssstons

Crankcs Blowtry i ] _@

Nowr 1. avwmmmhmmfwiﬂlm

Somoe L. us.ﬁwmw.cnmammmem 1945
L UE,WHTWPMWHEEMM 1986
i Caﬁlﬂh!miﬂilﬂtwhcmupmmﬁhﬂlm
Emisxions from Marss Vel

FIKAL - Movember 10g]

=
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TABLE |-13
MOTORCYCLE EMISSION FACTORS REPORTED IN CARB MAWL-OUT #90-58

o _ g/miis

Vehicle Type Engine Type HC GO NOx
|
| On-road Motorcycles  4-Stroke 2.42 13 1.06
| Off-Road Motorcycles  4-Stroke 4 g 0.36
| Ofi-Road Motorcycles  2-stroke _ 4 32 0.06

I1-40 FI¥AL - Yowven™



- T¥HIA

T
+

T&E

19-1

HGC
tost/EF

1.80

2.23
2.99

0.00
2.00
1.99

TABLE |-14
SwhRI IN-USE SMALL UTILITY ENGINE TEST RESULTS
Engine Tast HC
ghp-hr
FOUR-STROKE
2yr WBM 1A 67.9
4yr WBM 1A 83.9
2A 1126
Syr WBM 1A VOID
2A 77.3
3A 749
New engine emission factors 377

In-use adjustment (average tesVEF)

TWO-STROKE

1tyr WBM 1 187
2 177

New engine emission factors 208

4 yr String trimmer 1 1369
2 1205

New sngine emission factors 224

2.10
0.8¢

0.85

B.11
b.38

CO
ghp-hr

650

928
1033

430

415
418

436
2044
1936

722

cO
tast/EF

1.51
2.186
2.40

1.94
1.93

1.9
0.85
0.86

a1
2.68

NOx
g/hp-hr

0.94
0.37
Q.47

¢.8
0.1

2.02

.51
0.52

0.29
0.77
.69

0.9

MNOx
test/EF

0.47
0.18
0.23

0.45
0.35

0.4

1.76

1.79

0.86
0.77

i
g/hp-hr

1.359
1.1
2.05
6.27
4.08

0.75

5.75
6.61

7.7
61.3
54.3

3.99

PM
test/EF

1.80
1.48
2.73

8.36
h.44

3.6

C.75

0.86

15.36
13.61
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Table I-15. Hefueling and Evapaorative Emission Factors - Gasoline
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Tabla I-15. Refueling ard Evaporative Emission Factors - Gasolina {Cont'd)
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Table -16. Refueling and Evaporative Emission Facters - Diesal
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Table i-17. Fuel Tank vs Mot Engine HF Asgrezsicn

et tark aizes of varcus John Deers farm, constructon and iy ongines
wgrensed aguinel grons and nat engine cower, wnd displacemeant, All valuss
wher from 1959-20 sales brochures.

Engirw _ Applicalion . Model __ Typo Fusl Net HP Qallons
ATMNATELY Tracker (Compact) 755 LRy d 200 ad
Yanmar ATNATE-RJB  Excayator (Comphit) 15 LHifity d 145 5.8
Yanmer ITHES Skid-Stesr Londer a75 LMility g7 17.0 8.0
STNE4R. Trackor {Gompact] 958 Lty d 230 5.6
ATHTSR. Tracker {Compadt) ass Lty d 24.0 6.5
Trackor {Compeet} 7 LIt Ry d 33.2 8.5

Tracikor {Compsot} arg L Mty L 280 as

Continental TM13 Shid-Stoer Loader 570 ey g 210 100
Yanmar ATHABZ Skid-Stesr Losder 575 Uity d s 10.0
Tractor {Compmst) 1070 Lty d 38% 108

yvanmar ATHA7Z-UJE Excavetor (Compact) 2% LIty d 23.0 12.%
Yanmar 4THABZ Shid-Steer Losder arsB LHikty d 4.9 189
JO. 31790 Track:r (Gereral Purposs) 2155 Lty d 530 18.5
4.0, 4-228D Tracter (Qeneral Purposs) 2555 Uiy d 720 222
J.0. 4-229D Tractor (Genersd Purposs) 2385 LHiRty d 840 2.2
4.0, 4-238T Tractor [Geners Purpose) 2755 Uity d 87.0 b4
423D Backhow Loader 210G ity d 55.0 23.0
42760 Backhia Losdar 4100 LHiky d 7.0 23.0
42390 Landacaos Losder 2100 LAy 4 580 230
42390 Bachhoa Losder noc Lty d B5.0 28.0
42390 Crawler Dozer 40043 Forest d 8.0 nao
427680 Log Londer 344E Foresi d 5.0 aan
Az7rsD Wheel Londer J4E Camsl d T5.0 20
easaT Backhos Loader T10G Lty d 1150 37.0
a27eT Log Leader d4dE Forest 4 50 370
427aT Whael Lowder A E Conat d 85.0 ava
AZTET Backhow Loader 210G LRty d asD 36.0
.42?&T Crawier Dozer 680G  Forsst d 80D 410
A278T Crawler Dorer SHHS Forest d 0.0 418
42780 Crawler Dozar 45043 Forest d TR0 41.0
42767 Crawter Dozer 4503 Conat ) g0.a 41.0
A278D Cravwer Loader 4553 Forest L] 0.0 41.0
AZTET Crawier Loader SE&G Foreat d $0.0 41.0
4276T Ehidcer 4400 Foreat d 450 41.%
4278T Skidder 5400, S43D7 Foresi d 104G.0 410
E414T Skidder 8400 Forast d 120 448
24147 Skiddas {grappie) BABENT4TE Forest d 1200 445
s359D S uckera 5708 Cormt d 200 X}
83597 Lodg Lowder SddE Fotwat d 1150 5.0
84147 Log Loader 6248 Forsst d 1350 580
E414T Yhewl Loader 624E Coml d 1350 550
e356T Yhes! Lowder BddE Conat d 1150 55.0
42390 Excavator 200 Lty d 850 508.0
4278T Exomvatare 4900} Conet d 5.0 E8.0
4278y Exomveltre 4940, 5900, ¢ Coret d P50 58,0
AZTBD Folar-Buncher 4830 Foresi d TR0 85,0
S414T Delimber 6230 Ferrarst d 1254 700
E414T Exoavaiors 8800, s80D-L Const ] 1250 70.0
84144 Faber-Buncher 643 Forest d 1450 Te.Q
53147 GrRters BT0B, BT2B Conat d 135.0 T0.0
LET Scrapars T62B Coret d 1800 T2.0
B414T Crgvwaer DoTer TG Copreat d 1200 Ta.0
E414T Crawler Dozer 7508 Const d 1400 T30
64147 Crowler Loacer €858 Carst d 12040 T30
GA14T Crawtur Lowder TESE Cormt d 140.0 730
6O78T Log Louder GE Forent d 1800 75.0
sO7eT Whes Loader GdaiE Comat d 160.0 75.0
B4aah Crawiar Cozer 508 Coormt d 1450 82.0
. £468A Excavaton 790D Corgt d 1880 820
a468A Graders THIB-H, 7TZE Carm d 1850 0.0
GA88T Graders T7oR, Fr2R Corst d 1580 0.0
RESST Whiet Lowdes B4 Corst d 2400 1000
EBTRA Scrapae aszB Corat d 2E5.C 1104
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Table I-17. Fuel Tank vs Net Engine HP Regression {Cont'd)

=LY Excavaiaory ap20-LC Coret d 195.5 138.0
Caombine 9500  Famreng d 200 1400
Cownbine 500 Famming dZ&0 1400
Comiine 9400  Famming d 1570 1400
AG18A Excavptory 9z0-LT Conat d 2660 145.0
B4145 Feler-Buncher 893D Forest o 1250  200.0 {nol Inchuded}
Trackor (Artculaied) A560 Famimg 4 2350 Z20.0 {notinchuded)
Tractor (Artculniea) a760 Famming d  200.0  220.0 {notinchrded)
Tractar {Articulud) ags0  Farming d A0 220.0 (not inchuckd)
BABEM Falar-Bumehar 900 Farawt 4 1550  240.0 (not nchuded)
TAegression of Nai Power va Fusl Tank Size ’
Corabant 4}
Sid Err of ¥ Est 15.3:
‘R Squarsd .82
. of Dowsryatons A’
| Degreas of Freadom 87
X Costhicientin) 0.510831° '
! 8id B of Cosd. _ D.015447 ‘

Net Hursepnwar vs Fuel Tank Size
John Deere Farm, Construction and Utility Equipment
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Appendix J. Additional Data Submissions

The following manufacturers, state agencies, and manufacturer associations submitted
data to EPA for analysis and review,

Briggs & Stratton
California Air Resources Board
Caterpillar
Engine Manufacturers Association
Equipment Manufacturers Institute
Ford/MNew Holland
Ford
Gatdenway
Homelite
Industrial Truck Association
Intermnational Snowmobile Industry Association
John Deere
Kohler
Lawn-Boy
Manufacturers of Emission Controls Association
McCulloch
. Motorcycle Industry Council, Inc.
Murray
National Marine Marmfacturers Association
Onan
Outdoor Fower Equipment Institute, Inc.
Portable Power Equipment Manufacturers Asseciation
Tecumnseh Products Cormpany
Weedeaters
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Appendix K. Adjustments to Data in Developing Inventory A

In developing Inventory A, EPA made several adjustments to annual hours of use,
load factor, population data, and the emissions inventory methodology for recreational marine

cquipment that arc not reflected in the final reports from EPA contractors. These adjustments
are detailed below.

1. Ann s of Use

Anpual hours of use data provided to EPA from the PSR. data base were largely based
on the assumption that the use of various equipment types is either consumer or commercial,
In order to adjust for equipment types with a mixture of consumer and comumercial use, EPA
adjusted the data by multiplying the regional hours of use reported by the contractor by
factors based on data submitted to EPA by OPEL' PPEMA,? and CARB:’

Lawnmowers (4-stroke} 1.75 {OPEI)
Lawnmowers (2-stroke) 2.17 {OPED)
1.54 (OPED

Tillers

1.8 (PPEMA)
2.5 (PPEMA)

Trimmers/edgers/brush cutters
| Leaf Blowers/vacuums

These factors were calculated using the following general equation:

Adjustment Factor = (% conswmer) x (consumer hrs) + (% commercial) x {(commercial hrs)

In the case of trimmers/edgers/brush cutters, it was necessazy to also weight by population the
annual hours of use for string and hedge trimmers, for which PPEMA submitted separate
estimates. Similarly, the value computed for leaf blowers/vacuums incorporates both
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handheid and backpack versions. Detailed information used to derive these adjustmeuts ace
comtained in Appendix N, Part 2.

2.  Load Factgrs

Load factor data provided to EPA from the PSR data base were in some cases 100 high
and in others too low. To correct the data, EPA substituted load factors determined by
CARB for the entire lawn and garden equipment category,’ and data supplied by EMI for
crawler tractors and rubber tired loaders.”

! Load Factor |
Equipment Type '

Leaf blowers/vacoums (2.stioke) | 50
Leaf blowers/vacuums (4-stroke) 36

| Trimmers/edgers/Brush cutters {2-stroke) 50 ﬂ
Trimmers/edgers/Brush cutters (4-stroke) 36
Chain saws > 4 hp 50
Chain saws < 4 hp 50 J
Lawnmowers 36
Rear engine riding mowers a8 n
Lawn and garden tractors 50°
Front mowers 50
Shredders < 5 hp 36
Tillers < 5 hp 40
Snowblowers 35
Conmmercial turf equipment 50

| Other lawn and garden equipment
Crawler tractors

| Rubber tired loaders

" Based on CARB daa for consumer and commercial riding mowers a0d garden fractors, which were weighted
by popalation x hourx/yt x mted borsepower.
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Adjustmenty to Data in Developing bvventory

tions— in Sa

In constructing Inventory A, EPA relied on a methodology developed by FPEMA’ for
allocating chain saw populations to the local level. The methodology developed by EEA uses
single family housing units (SFHUs) and SIC 078 (landscaping and horticnltural services)
employment. While this methodology is appropriate for mest types of lawn and garden
equipment, chain saws are not generally used in major urbanized arcas except by horticultural
services. One of the four models proposed by PPEMA is based on urban population [humani
outside major urbanized areas, rural arca population, and SIC 078 employment, which is more
appropriate for allocating chain saw use. The national chain saw popuiation estimates
reported by EEA were disaggregated to the local jevel using the local allocations developed
with this methodology for Inventory B, as foliows:

N, local
N, local = —=——— x N, national
A Np national | *

where N refers to the number of chain saws {all sizes) and A and B refer to Inventories A
and B.

For Inventory A, regional agricultural equipment populations were determined by
multiplying PSR national population estimates by the ratio of local over national census dara.

Census data exists for some types of agricultural equipment at the local level.
However, census counts do not differentiate between equipment that is inoperative or seldom
used and equipment used for agricultural activity. National popuiation estimates from the
PSR data base are better estimates of equipment used regularly in agricultural activity ;han
the census counts, However, the census counts are accurate indicators of local distribution of
the equipment. Thus, the census counts were used as indications to disaggregate the PSK
national population estimates to the local level.
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5. tio il

As recommended by ISIA, EPA assumed that all snowmobiles use 2-stroke gasoline
engines, despite the fact that EEA reported a very small number of 4-strokes.

[/ reati ine Equi Emiasi ntory Methodol

Population -- Local boat registration data were used to establish the number of boats
of each equipment type in each nonattainment area. However, two adjustments to this
information were needed for inventory purposes. The first adjustment was to tum the nu:ﬁbcr
of boats into the number of engines. This was necessary to match the horsepower and hours
of use estimates, which were derived per engine. The methodology used to calculate the
number of engines per boat for this sudy was developed by EEA and provided to EPA.

The second adjustnent was to estimate the number of engines actuaily used in the
nonattainment areas. Unlike mosx of the equipment contained in this study recreational boats
are frequently transported long distances, such that where they are used may be different from
where they are owned. Survey resuits submitted by NMMA for eight nonattainment areas
were used as the basis for these adjustments. The survey was conducted for NMMA by Irwin
Broh and Associates, Inc, (IB&A).7 Questionnaires were mailed ar random to registered boat
owners within and in counties lying within a 50-mile belt of the following nonattainment

Baltimore, MD Hartford, CT
Boston, MA Houston, TX
Chicago, IL Milwaukee, WI
Denver, CO Seattle, WA

The questionnaire asked a wide variety of questions about the kind of boat(s) owned;
engine number, type, and size; amount, location, and time of usage; and fuel used. The
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information from the survey was used by EPA in the following formula to calcuiate the
. umber of engines used in the nonattainment area:

Fuel used in nfa* area
Puel used by boats registered in n/a area

EU = ER

+ % use from 0-1 mils offshore

*n/a = nonattainment
wher=:

ELl = engines used in nonattainment area

ER = Engities registered in nonartainment area

Fuel used in n/a area = the sum of the reported amount of fuel consumed
inside the nonattamment area by boats registered inside the
nonattatment area, plus the fuel consumed within the nonattainment
area by boats registered outside the nonattainenent area

Fuel used by boats registered in the n/a area = The total reported amount of
fuel consurmed by boats registered inside the nonattainment area without
regard to where the fuel was consumed.

% use from -1 mile offshore = The survey reported offshore use separately

. from on-shote use. While offshore emissions have variable effects on

nanattainment area air quality, depending on meteorological conditions,
it would be inappropriate to totaily ignore such emissions. Thus, boat
use within ene mile offshore of nonattainment areas located on the
ocean or the Great Lakes was used as an approximation of the offshore
emission comtribution. This contributed a relatively small fraction to
total boat usage in most nonanainment areas.

While the number of hours of nse were also reported by the survey, fuel use was
chosen as a better representation of actual boat usage based upon NMMA's stated belief that
the reportad foel use was likely to be more accurate than the reported hours (NMMA was
concerned that the reported hours were the number of hours the boat was in the water, not the
number of hours the engine was being operated).

For the eight areas surveyed by IB&A. the actual survey results for each area were
used to calculate individual ratios of engines used to engines registered. For the other {6
areas, the average ratios from the eight surveyed areas were used. For all areas, separate
ratios were caiculated for the five different equipment types in the recreational marine

category.
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Recause 16 of the areas were not surveyed, the average ratios determined from the
eight surveyed areas exceed reasonable maximum beat use in nonattainment areas with
relatively litde water surface area. To account for this, a calculation of the maximum number
of boats that could be operated normatly on the available water surface arca was made for

each nonattainment area according to the following formula:

Water surface area in nonattainment ares
Area required/boat

max. boats =

The water surface area in each nonattairunent area was supplied by EEA. The area
required/boat was supplied by NMMA based on saturation limits determined for a joint study
by EPA and marine engine manufacturers in the earty 1970°s (Grant No. R-831799), plus the
IB&A survey results for types of boating activiry.

NMMA supplied information suggesting that the available hours of prime boating use
are 384 hours/year (12 weeks/ysar, 4 days per week, 8 hours/day). Thia figure was multiplied
by the maximum number of boats to yield the maximum sumber of summer beat hours that
could be supported within each nonattainment area without hindering beat activity.

This theoretical maximmum nomber of surmmer boat hours inside the nonattainment area
was cormpared to the amount of surmmer boat hours inside the nonattainment area calculated
from the survey results and the local boat registrations. The calculation of summer boat
hours from the survey and registration was muie using the following formula:

- Fuel used in n/a area
Summer hours E # nfa bmts][hmns)[m ed by boats oA nm]]
X (summes usage)

where:

i = each of the five equipment types in the recreational marine category

# nfa boats = # boats registered in the nonartainment arca

hours = total annual hours of use per boat from the survey for boats registered
in the nonartainment area (includes hours operated outside the
nonattainment anea)
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Fuel used ... = Both terrns have the same meaning as defined, above, in the
formula calculating engines used in nonattainment areas.
Summer usage = reported proporticn of sammertime operation from the survey.

In cases where the calculated summmer boat hours exceeded the theoretical maximum,
the calculated number of engines used in the nonattainment arca was reduced by the ratio of
the theoretical maximnm suminer boat hours to the caleulated summer boat hours. Because
this correction ratio does not include offshore boat use, the average offshore use was
subtracted prier 1o applying the correction ratio. Fer areas on the ocean or on a Great Lake,
the average of the offshere usage proportion for the five areas with offshore use was added
back after applying the comection ratio.

Annual Fuel Use Estimates -- The load factor, horsepower, and regional hours of use
supplied by PSR. were multiplied by the following BSFC estimates determined from test data
supplied by NMMA for recreational marine engines (the BSFC calculations are discussed in
Appendix I):

Diesel - 0.066 gallons/hr-hr
4-stroke gasoline - 0.1 gallons/hp-hr
2-gtroke gasoline - 0.16 gatlons/hp-hr

Seasonel Adjusiment Factors -- Monthly usage reported by the gurvey respondents
were used to directly establish the pmporuun of boat usage in the summer and the winter for
six of the eight mgions developed for this study. For the two regions for which no areas
were surveyed, the southeast and the west coast, survey results from Houston were used.
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Appendix L. Regional and Seasonal Adjnstments to Inventories

Annual hours of use data provided to EPA from the PSR data base reflect different
usage patterns for different regions of the country.” In developing Inventory A, EPA made
several adjustments to this data,

As ozone exceedances are typically a summertime problem and CO exceedances a
wintertime problem, EPA developed seasonal adjustment factors to reflect the use of
equipment depending on the season of the year.

This appendix describes the assumptions made by EPA in calculating regional hours of

use and summertime and wintertime emissions.

1. Regional Adjpstmenis

EPA has allocated the nonattainment areas studied to eight regions. Table L-01
indicates the nonattainment areas that fall into these cight regions, as well as the seasonal
deaignations for sach region.

In constructing Inventory A, EPA csed annual houss of use data for each region as
supplied from the PSR data base, as indicated in the EEA final report, except for the

following:

. EPA created a "Mid-Adantic Coast” region. The annual hours of use rates for
equipment in thig region are determined by taking the average of the data for
the Northeast and Southeast regions.

. EPA created a "Rocky Mountaing” region. The annual hours of use rates for

equipment in this region are determined by taking the average of the data for
the Great Lakes and the Nonthwest regions.

“This regional anmsal howurs of use data is docomiented in the Energy and Envircomental Analysis final report.
"Methodology to Estimate Noarosd Equipment Populations by Nonatinment Areaa,” available in Lhe public docket.
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Table L-01. Regional and Seasonal Designations

—————— . ———— —— —_—  ———— a——————————————— — ————
Region Nonattainment Areas Seasonal Designation
MNortheast Springfield, Hartford, Boston, Cald
MNew York
Southeast Atlanta, Baton Rouge, Miami W armm
Mid-Atlantic Coast Battimore, Phitadelphia, Medium
Washington D.C.
Great Lakes Chicage, Cleveland, Milwaukee, | Cold
Minneapolis, St. Louis
i Southwest El Paso, Houston Warm
Rocky Mountaing Denver, Spokane, Provo-Orem Cold
MNorthwest Seattle Medinm
West Coast South Coast California, Warm |
San Diegao, San Joaguin

Regional assumptions for commmercial marine vessels were not nccessary as

commercial marine equipment inventories were calcuiated directly at the regional level.

2.  Seasonal Adjustment Factors

Becanse ozone and CO are largely summertisne and wintertime problems, respectively,

seasonal adjustment factors were used to determine summertime VOC and NOy emissions and

wintertime CO emissions from nonroad engines and vehicles, Yearly emissions (tons per
yeary were adjusted according to the following formulas:

psd = tpy x SAF

tpwd = tpy x SAF_ .

L-2
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where tpsd and tpwd refer to average daily emissions during the surnmer and winter and the
. seasonal adjustnent factors (SAFs) are defined as follows:

% activity during summer
SAF = 4
mor = 7 65 days

SAF_ = 4 x % activity during winter
363 days

This study did not consider day-to-day {e.g., weekend versus weekday) or hour-to-hour
activity level floctations. For most of the nonroad engines and vehicles studied, insufficient
survey data was available to estimate activity level variations at that level of temporal
resolution. Furthermore, ozone and CO exceedances occur with reasonably similar frequency
on every day of the week, thus rendering suspect the value of amisgion inventories thar make
such distinctions.

. The following chart shows the day-to-day distribution of ozone and CO nonattainment
in the nonattainment areas included in this study. For both ozone' and CO? nonattainment.
the ten days from 1986-1988 comesponding to the highest ambient concentrations ars
included.
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wagkdny Distripution of High Ozone and CO Concentration

25K

Fregquency of OCCwanca

Moty Tussgay Wednesdey THorsdey LT 5 Bt ey SurtORy

Day of The Waek
“ngn Czone Concentration Event
[:]ngh CO Cancantration BEvent

As this chart shows, high ozone and CO concentrations are only 29% and 35%,
respectively, less likcly on weekends than on weekdays. It should also be noted that Friday
contained the highest number of exceedances, possibly because of a combination of work and
recreation activities. If Friday is excluded, high ozone and CO concentrations on the
weekend are only 17% and 29%, respectively, less likely than during Monday through
Thursday.

For the purposes of determining summer and winter adjustment factors, the nation was
divided into three regions based om average January temperatures;

Cold: < 35°F
Mediom: 35-d44° F
Warm, > 45°F
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The cold, medium, and warm regions reughly correspond to northemn, central and
southem regions as defined in a 1973 report by Hare and Springer:

Northem,; 437 north latimde and north
Cenrral: from 377 o 437
Southemn; 37° and south

EPA seasonal adjustment factors have been calculared based on data from Hare and
Springer, the CARB Technical Support Document for proposed regulations applicable to lawn
and garden equipment,’ 1987 SIP emission inventories, the Motorcycle Indusory Councii
(MIC),” and the NMMA,® as detailed below. Seasonal activity percentages were estimated
for the 3-month summer and winter periods as shown in Table L42.

Table L-02. Summer and Winter Percentages of Yearly Activity.

. Cold/Northern ;| Medium/Central | Warm/Southern
Equipment Category Summer | Winter | Summer | Winter | Summer | Winter
- _ _ E‘E_L (*]= '[*)= (%) 1 (%) %) B
Agricultural 50 ] 40 L] M L
Consmction 431 G 38 15 EE] X
{ndustriel 30 20 5 15 25 i5
Lawn and (Garden (excl chain sawa) 50 & 40 & 4 ]
Snowblowers'Snowrmobiles 0 100 0 100 D 100
Connnercial Marine 25 25 25 25 25 25
Alrpor Service 25 23 % 2% 25 35
Logging {including chain sxwsy} 25 23 25 25 25 5
Light Commercial 25 25 25 25 25 15
— r— =L =

Ham and Springer reported construction seasons of 7, 8, and 9 months for the north.
central, and soathern regions, respectively. This corresponds to summer activity percentages
of 43%, 38%, and 33% in the same regions. The 1987 SIP emission inventories for Denver
and Arlanta reported wintertime activity percentages of 10% and 20%, respectively. These
figures were applied to areas in the northern and southem regions. In this study, it was

estimated that the wintertime activity percentage in the central region was 15%.
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Hare and Springer also reported agricultural seasons of 180, 225, and 270 days for the

northerm, central, and southem regions, respectively. This corresponds to summer activity
percentages of 50%, 40%, and 34% in the same regions. The 1987 SIP emission inventories
for both Boston and Atlanta reported that 90% of agricuitural equipment activity occurs
berween April and October, yielding & wintertime activity percentage of 6% in both arcas.
This figure was hercin applied to all nonattainment areas to estimate wintertime agricultural
equipment activity.

Because of similarities in the growing seasons, summertime activity percentages for
lawn and garden equipment (excluding chain saws and snowblowers) were estimated to be the
same as those for agricultural equipment. CARB estimated in the Technical Suppont |
Document for its proposed regulations applicable to lawn and garden equiprent that
wintertime activity accounted for about 6% of yearly activity. This figure was applied to the
southetn region, and the wintertime activity percentages in the central and northern regions
were estimated to be 3% and 0%. However, it was assumed that all snowblower activity
occurs during the winter.

The industrial equipment seasonal activity percentages listed above are based on
seasonal adjustments used in several 1987 SIP emission inventories. Of those considered
this studied, only that for Chicage reported any nonuniformity of industrial equipment
activity - the summer portion of yearly activity was reported to be 30%. This figure was

applied to the northern region, and the wintertime activity percentage was consequently
estimated to be 20%, Activity in the central and southern regions was estimated to be
uniformly distributed across the year.

Due to the year-round natare of equipment use, no seasonal adjustments were made to
activity for commercial marine vessels, airport service vehicles, logging equipment {including
all chain saws), or light commercial equipment. The survey conducted by NMMA of
recreation boat owners included information on seasonal boat usage. These results were used
to establish seasonal adjustrnents for each of the eight regions used for regional hours of use
adjustment as shown in Table L-03.

For recreational land-based equipment (¢.g., off-highway motorcycles, ATVs,
minibikes) other than snowrnobiles, survey data submitted to EPA by the Motorcycle Industry
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. Council (MIC) was used. This survey divided the nation inte 12 regions as shown in
Table L-M4.

Table L-03. Summer and Winter Percentages of Yearly Activity for
Recreational Marine Equipment

Region %o I]u:ing Summer % During Wil:te'r
Northeast ) 68 i i
Southeast 43 7
Mid-Atlantic Coast 57 2
Great Lakes 70 0
Southwest 43 ¥
Rocky Mountains 69 0
Northwest 57 5
West Caast 48 7
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Table L-04. Summer and Winter Percentages of Yearly
Activity for Recreational Equipment.’

- Region - ‘%:__Durhg Summer | % During Winter
| Ease - 42 12
Midwest 46 8
South 36 [ %
West 44 11
New England 44 14
| Mid-Atlantic Coast 41 12
| East Central 48 9
i West Central 44
Southeasy 35 17
Southwest 37 12 '
| Rocky Mountains a4 8
Pacific 43 13
MNational Average 42 L 12 |

The following tables show the seasonal adjustment factors used for each equipment
type in each nonarainment area studied by EPA. To ease interpretation, they are expressed
as SAF'. Using this notation, the following percentages of anrwal use occurring during a
three month season would translate into the following factors:

" Emcluding snowmobiles. .

L-8 FINAL - November (99t



Repional and Seasonal Admsmments to Inventormes

Table L-05. Examples of Seasonat Activity Percentages and Corresponding
Values for SAF and SAF'

Percent During Season SAF SAE" |
10 S 0.00113 209 l
25 0.00274 365
35 0.00384 60
50 0.00548 163
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E#monal and Seasonal Adjustments to lnventones
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Appendix M. Emission Inventory A

Inventory A is presemted in two sets of tables which surnmarize emissions from
nonroad engines and vehicles, highway vehicies, and other arca and point sources of
=missions. Each set of tables snmmarizes smissions in each of the 24 nonattainment arcas
included in this study, as well as national smissions.

Ins the first set of summary tables, nonroad emissions are calculated using new engine
emission factors. In the second set of summary tables, nonroad emissions are calculated

using in-use emission factors.

FINAL - November 1991
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UsA Inventory A
Emision lnvemtory Summary - YOO, NOx, GO

———————— Iy e — tpad Tpwd
Equipment Category WO MNOx co VOO MO a
Lawn & Qardan 466,183 23473 3,588,410 1,827 1m 2.3
Airport Service 15,667 104,233 126,873 43 288 34 ¢
Recreational 350679 6,605 725401 430 11 4,874
Recreational Marina 1.283.523 81573 3691227 ¥.Bag 547 0%
Ligh Commuerciat 102.M7 A7.265 1,984,580 288 102 5.355
Industriat 77.210 237,897 1,086,487 217 852 2,002
Construction 146,978 1,026,774 830.745 §12 4,278 1,366
Agriculturad 206,249 936,052 931.951 934 4,102 613
Logging 18,334 ¥B.00a 117187 50 214 az1
: S43.464 218799 122327 Llagg 20
MNorroad Engines and Vehiclas 3,220,704 2.756,668 14877197 13,749 10,882 23,584
Highrway Vehiches 5639454 6,547,783 36,034, 743 16,998 19,733 84 904
12,684,163 13,966,399 24,460,414 37481 282 B7.207
Al Sources 22,544,321 23,259,765 75,372,354 88,238 &6 859 186,109
USA Srrvarriory A
Envaslon Irverory Sommary - VOO, NG, O
Percent of Total Inventory
ey 1O EPY - % fotal ipad o tofal Yo
Equipmant Category WO MNCu oo Voo MO <0
Lawn & Sarden 2.0™% L10% 4. 7T8% 2.00% 0.15% 1,199,
Alrport Senvice 0.07% 0.45% 0.17% 0.08% 0.41% 0.18%
Recreational 1.80M% 0.03% 10.56% 0.63% Q.02% 2.45%
Recraational Marine 5.70% 0.38% 4.90% 11.56% 0.79% Q.41
Light Commercial 0.48% t.18% 2.50% C42% 015% 2.7 1%
Industre 0, 347% 1.02% T.44% 0.32% 0.95% 1.52%
Construction 0.65% 4.41% 1.107% 0.90% g21% 0.70%
Agricuttural C.91% 4.02% 1.24% 1.32% 5.08% 0.31%
Logging 0.0M%  0.34%  0.16% 0.07%  03t% 0.16%
i1k 0% gdm 8% 2.55%
Nonroad Engines and Vehicles 14.29% 11.85% 19.74% £0.16% 15.82% 12.24%
Highway Yehicles ZB0% ZRI6% 47 A1% 24.91%  28.88% 43 200
Qher Aregand PointSources  SQ70%  S0.00%  32.48% S4.94%  55.53% dda7e
Al Sources 100.00% 100.00% 100.00% 100.00%  100.00% LSl RN
M2 FINAL - November 1991



UsA Inventery A
Emission Inventory Summaty - Air Toxies and SOx

w '
.Eq;ipm-m Category PM Aldshydes Denzens 1.3 But. Gas. Vap. SOx
Lawn & Gardan 8,080 4,459 12,208 4,067 B4 326 4 181
Airpor Service 11,679 529 464 23 315 6992
Recreaticnal 12.466 1,481 10,418 4 451 17.275 579
Recreational Marine 73,714 8,840 s 087 15,496 22,718 9,148
Light Commercial 3,662 1,468 271 1,032 24,424 4,266
Ircduratrial 19,065 .0a7 2,188 2659 ¥.om 11.201
Cronatruction 21312 18,844 4,326 2,227 4,578 89,309
Agricuitural 171,882 28257 8,085 3,176 4 441 73,082
Logghg 10,132 1,522 525 234 1,889 6.481
18.204 HD HR BN 24504
Monrosd Engines and Vehiclaeo 447 976 £8.438 78,082 2,783 23r.048 230 a0k
Highway Vehiclas 1,397,738 NI HD ND ND 862,572
8,384,820 NI ND ND HD E2311,998
All Scnircos 8,230,334 MNA MNA NA MNA 23,195,065
LUSA Invantory A
.En'rhaiun Invertory Summary - Ak Toxics and S0x
Farcani of Total Inventory
% totad toy
Eqiprmant Category P Aldehydes Banzane 1.3 8ut. Gas. Vap. S0x
Lawn & Garden 2.10% NA MA NA MA, C.02%
Alrport Servica 0.14% NA MA NA NA G.03%
Recraatlonal 0.16% NA Mid NA MA 0.00%
Becrentional Marine C.90% MNA NA NA MA 0.04%
Light Commerdal C.0A% MA, MNA MNA MA 0.02%
Industriat 0.23% MA MNA NA MA 0.05%
Canstruction 1.47% MA MA, MNA, A 0.3%%
Agricultural 2.00% MHA NA A NA 0.31%
Logging 0.12% NA A MaA NA 0.03%
Nonroad Engines and Vahicles 5.44% NA MHA M 0.99%0
Highway Vehicles 18.98% MA, NA MA NA 2.81%
d IZ57% NA NA NA NA  26.10%
All Sources 100.00% NA A, MA MA  100.00%
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Atanta MSA rventery A
Ermssion Inventory Summary - YOO, NCx, GO

s ey - tpard
Equipment Category YOG NOx co YOG NOx
Lawn & Garden 8514 ) 51,197 23 1
Adrport Sarvice 31 2,073 2518 1 8
Racraational K] 11 1,380 e ¢]
Aecraaticnal Marna 5,305 a54 14 80 28 2
Light Commarcial 1,275 320 16856 4 1
trdustrial 57 1,578 7243 1 4
Conatructon 2,040 14 205 11.592 7 51
Agricultural a4z 1,560 1,554 1 6
Logging 155 t 448 Q ]
Marne Yeggels g QNR g g
Nonrosd Engines and Vehlcles 17.041 20,427 107 4487 Al 71
Highway Yehicles N 9,146 ND a19 208 D
Qiher Area an Poini Sources NP SZSBIND &7 248 ND
All Sources MNA 162,126 MHA g74 528 MA
Adanta MSA nventory A
Emissicn (nventory Summary - VOC, NOx, CO .
Percent of Total Inverinry
s smmmne By WOLRE I <rmmnmnmee e % total tpad 2, total tpwd
Equiprnent Category VOO MNOx co VogQ NOx oo
Lawn & Gardan NA 0.18% NA 3.46% 0.29% NA
Alrpon Service N& 1.1d% MA 0.13% 1.08% HA
Recreational MNA o01% Mk 0.22% 01% MA
Recraattonal Marine NA 0.19% MA 4.18% 0.35% MNA
Light Commerciat NA 0.18% NA 0.53% 0.1 Mdy
Irclustrial NA 0.8T™% NA 0.22% 0.B2% MA
Construction MaA 7.80% NA 1.10% 2.7 A
Agricuitural M 0.88%. A 0.19% 1.10% A
Logging NA 0.00% NA 0.08% 0.00% NA
ﬂﬂm’.!.‘LEH! m 2.00% NA SO0 L)
Nenmoad Engines ard Vahickes 11.22% MA $0.060% 13.40% YT
Highway Vaehicies MA araoarm MNA 47 32% 39 49% M
L) HA S0.92% NA 4200  ATO7% HA
Al Sources MNA  1D0.00% MA 100.00%  100.00% L&,
M4 FINAL - November 1949



Alanta MSA Inventory A
Emissien Invertory Summary - Alr Toxes and S0x

i
Equipment Cajegory PM Aldehyces Benzena 1.38u. Gas. Vap. S0
Lawn & Garden 115 a4 178 72 1,088 58
Alrpant Service a3z 11 g g & 137
Recreational 4 2 11 5 43 1
Recreational Maring 318 36 153 &8 348 3a
Ligh Commettial 48 16 a5 14 200 29
Inchustrial 127 27 15 8 46 7o
Canatructikan 1,669 260 = H b | 84 1.226
Agricuttural 286 A7 10 5 7 122
Logging 3 i 4 2 17 i}
NR Cu] MR L] NR N
Monmad Engines and Vehictes 2,801 agd 476 205 1.807 1,709
Higrway Vehichea ND ND MND ND NO ND
her Ares vod Point Soutess  ND NR v ND R HO
All Sources NA MNA MA MA NA MNA
Atiania MSh Inventory A
Emisgion Inventory Summary - Al Toxics and 50
Porcent of Tatal Inventory
+ total tpy
Eriprment Category PM Aldehydes Benzens 1.3 B, Gaa, Vap. SO0x
Lawn & Garden MNA NA MA MA NA MNA
Airport Servics MA MNA NA A MA MA
Aecreational A NA MA N MNA HA
Racreational Marine NA N MNA MNA MA A
Light Commuercial NA, MNA NA NA NA HA
Incustrial NA A A N& A MNA,
Constwuction MNA A, MA MNA A MNA
Agrictimrad MNA, NA, MA A, NA NA
Lagging NA N& MA, MA A NA
W a A NA HA NA N&
MNonroad Enginea and Yelvicles A NA MA MNA MA
Highway Vehiclea NA NA, A NA MNA MA
bA NA NA A NA H&
All Sources MA NA MNA Mk A N,
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Balimora MSA Itventory A
Embsabon Inventory Summary - VOO, NOx, 20

s Py e tpad
Equipmaent Category WG MO <o VOGo NOx
Lawn & Garden 4 037 208 31419 16 1 .
Airpart Sarvice 95 1.262 2,383 1 L 7
Hacraabonal 546 12 1,303 1 0 a
Rucreationsl Manne 2170 50 7. 13 2 2
Light Commarcial 1716 235 12,725 3 1 35
Irdustrial 451 1,387 8,342 1 4 17
Conatruction 1,328 8,286 7.513 -] 3% 12
Agricultural an 2,045 2,036 2 ] 1
Logging a0 Q 242 o a 1
' LEgs £97C 30332 3 i€ x|
Nonroad Engnes and Vahicles 12,097 21363 102,001 47 78 188
Highway Vehicies ND 54,317 ND 200 154 1328
NR 29976  4.462 ] 184 228
All Sources A 135,846 MNA 473 404 1,739
Balirmore MSA Invenbory A
Emisaion irventory Summary - YOG, NOx, GO .
Parcent of Totet Inventary
e B Yt iy - “ toted tpad % talal tpwd
Equipmaent Categary vOC MO co Yoo HICK )
Lawn & Gigrdan NA 0.15% MNA A98% 0.22% 1 11%
Airport Service MNA, 1.45% NA 0.17% 1.35% 0.38%,
Racrastionat M 0.31% NA 0.16% 0.01% 0.50%
Feacrestional Marie NA, 0.18% NA 2. 7% 0.29% 0100,
Light Commercial MNA 017% N 1.80% 0.16% 2 K%
Indusirial A 1.02% A Q.27% 0.94% 1 00
Construction MNA 5.85% A, 1.17% £.56% 0.71%:
Agricultural A 1.51% MNA 0.42% 2.22% 0.08%
Logging NA 0.00% NA D.06% 0.00% 0.04%
Mating Yeaaels m 4.40% MHA 41.05% 4 782
MHonread Engines and Vehicles 15, 7% NA 9.88% 10.a7% 10.70%
Righway Vehicles NA - 40.04% NA 4231%  40.49% 76.32%%
NA  a42a% DA 4781%  4084% 12.98%
All Sourcas NA 10000 NA 100.00%  100.00% M0 0RO
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Balimors MSA inventory A
Emissicn Inveniory Summary - Air Toxcs and 50x

Y CE LT T T T A ———r P T P T T
. Equiprnent Calegory PM Aidehydes Benzene 1.3But. Gas. Vaep SO
Lawn & Garden i 39 108 43 T34 ag
Alrport Service 220 10 9 4 -] 130
Recraational 22 3 12 | an 1
Racraational Maring 104 19 54 23 a4 21
Light Commaerciat 37 11 28 1A 156 78
Inechistris| 111 24 13 g 41 1)
Construction 1.097 170 KL 20 41 apa
Agricutural ars a2 13 7 10 160
Logging 2 1 2 1 9 0
, slle i ND ND
Nonroad Engines and Vehiciea 2,240 340 2ad 124 1,412 2871
Highwey Vehicies ND ND ND ND ND ND
Other Area and PointSources NP 1] ND ND NE ND
Al Sources NA HA MA NA MNA MA
Baltimore MSA Inventory A
Emasion Inventory Surmvmary - Air Toxica and S0x
Parcent of Total Inventory
o, total oy
Equipmant Category FM Aidshydes Benzens  1,3But. Gas. Vap SOx
Lawn & Garden MA MA MA, HA A NA
Alrport Service N& MA NA MA A MNA
Recreational MA LT NA NA NA MA
FRecreationgl Marine MNA MA, NA MA HA MHA
Light Commercis LA, MNA MA MA MNA MNA
Industrial MA NA MNA MNA MA NA
Construction A MNA MNA MA MA, MA
Agricutiural NA MNA MA MA, MA MA
Logging NA A NA NA A NA
¥ NA HA A A HA %
Nonmoad Engines and Vehicles NA MNA ik NA MNA
Highway VYehicles NA MA NA A NA NA
Siher Arsn and Poim Soyross Ha A N& NA NA NA
Adl Sources MA NA NA MNA NA MA

FIMAL - Novenber 1991

T



Baten Aouge CMSA Inventory A
Emiagicn Inveantory Summary - YOO, NOx, CO

B ipad P
Equipment Catagory YOG MHOx O YOO NCx
Lawn & Garden 1,082 G0 9,148 4 o .
Airpert Service 227 1,510 1,833 1 4 5
Recraationsf 334 ] 1,180 1 0 2
Racraational Marine 2.7ar 108 5799 14 1 4
Light Commearchal 513 129 5,698 1 a 18
Irduairtal 129 304 1.808 o 1 L
Construction 1.018 7,078 5774 i 28 13
Agricutiured 113 513 516 o 2 )
Logging 27 129 190 0 o 1
108 Lg4g and 2 2 L
MNonroad Engines and Vabicles 6,267 11,782 33,337 26 39 55
Higrmray Vehicing Nl 14,566 ND B4 44 MD
Gther Area and Pofnt Sources  HD SL744 ND 20 aaz N
Al Sources MNA 102,081 NA 80 310 A
Baton Rougs CMSA ety A
Crmi=alon invertery Summary - VOT, NOx, CO
Forcer o Total Inventory
_____ % foted ipy  ——-——— % tenad o %o total tpwd
Equipment Category VOO NOx o Voo MO -0
Lawn & Garden MNA 0.05% M 1.07% 0.07% MNA
Alrpcn Sarvice NA 1.30% NA 0% 1.34% MA
Recraational MNA 0.01% NA 0.3a% 0.01% A,
Recreational Marine A A0 NA A57% 0.18% A
Light Cormmuarcial MNA 0.12% NA 0. 40%, 0.11% WL
Industriat MNA 0.36% NA 0.10% 0.36% FA,
Construction NA 5.49% MNA 1.02% 4.26% M
Agricultural MNA 0.47% MNA DA 0.62% A
Logging NA D.12% NA 0.02% G11% MA
Mgrice Vesatis NA NA 0.08% Na
Nonrcad Engines and Vehicles MNA 10.800% NA 7A3%  12.689% MA
Highway Vehiciss MA 13.34% MA 17 TE% 14.15% ™A,
NA  Z5.06% NA I491%  I3.5% NA
Al Sources MA  100.00% MA 100.00% 100.00% A
M-8 FIMAL - November {491



Eaton Rouge CMSA Invantory A

Ermvsgion invemory Summany - Alr Toxics and 50x

oy
Equipment Categery PM Akehydes Benzens 138 Gas Vap, S0w
Lawn & Gorden 15 11 2% " 174 11
Arpon Service 168 -] ¥ 3 4 100
Recreaticnal 3 2 o 4 a7 1
Aeacreaticnal Marina 170 14 i) 3 134 15
Light Commereial 19 7 14 3 R4 15
Inctustriaf 32 7 4 2 12 20
Construction a3z 130 0 15 k| 616
Agriculturat a5 16 3 2 2 40
Legying 17 2 t o 3 11
, 199 NR ND NQ 138
MNeproad Ergines ang Vehicles 1,466 155 175 77 486 1,588
Highway Vehiclea NO ND ND WD
Qiher Arga and Poim Soyrces m Ne NR HD ND
Al Sources NA NA NA MNA NA MNA
Baten Pouga CWMSA Inveniory A
Errission Inventory Summary - Alr Texics and S0x
Percant of Totad Inventory
b toted tpy
Equipment Category PM Aidehydes Banzane 1.38ut. Gas. Vap SOx
Lawn & Gandan MA A MA NA NA NA
Airpart Service MA NA M N A HA
Recreational NA HA MA, MNA A NA
Aecreational Marire NA NA MNA N& NA N
Light Commarcia MA NA MA A NA MA
Induatrial NA HA MNA Nk MNA NA
Construction MA MNA NA MA Mok NA
Agricuttursl NA MA M NA A NA
Logging MNA NA MNA HA A A
Marine Vesgely NA NA A NA Hg HA
MNonroad Engines and Vehicles NA NA NA A A
Higlway Vehicles MNA NA NA MA MA NA
N4 NA& NA BA NA A
Al Saurces MA WA hEA MA NA MA

FINAL - November 1991
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Boator: CMSA Inventory A
Emission lnvenory Summary - VOC, NOx. GO

————————— —  hw e tpsd
Equipment Catepory Voo NOx co VIOo MNOx
Lawn & Garden 4057 222 a1.500 20 1
Alrport Service 3vs 2,436 3,026 1 7 a
Racreational 2.961 51 §,308 2 0 dd
Racreatlons Marins 2.066 134 5528 14 1 1
Light Commarctai 2427 519 29.277 7 1 80
Inchegiried 1.415 4,400 20,0ar¥ 4 12 55
Consfruction 1683 11,807 9439 -1 &6 10
Agricuitural 121 548 543 1 3 a
Logging g8 . o 78 0 i) 8]
HR NR MO e 2 1
Menroad Engines and Yehicies 15,168 20176 105328 58 =) 214
Highwey Yehicles ND ND ND 415 20V 1,470
Qther Arga and Polqt Sources  NO NR ND 204 169 509
Al Sources MNA NA MNA i 452 2.282
Baston CMSA kventory A
Ernission Inventory Surmary - YOG, NOx, CO ¢
Percent of Tatal Inventary
—————— % tote tpy - %% tolal tped % total tpwd
Equipmant Category WO MOx co VOC MNOx co
Lewn & Garden N& A NA 2.82% 0.26% 0. 50
Alrport Service MNA MNA 1] C13% T 48% 0.36%
Recreational 2] NA MA 0. 30 0.01% 1.94%
Rucreational Warine MNA, NA MA 1.83% 0.22% 0o
Light Commuarcis NA NA NA 0.87% 0.31% 3.51%%
Indusirial NA NA LA, 0.51% 251% 2.41%
Constniction HA NA NA 1.02% 12.05% 0.45%
Agricuttural Nk NA A, 0.05% 0.85% 0.02%
Logging NA MNA NA 0.02% 0.00% 025
Marine Vessaly A t tia 08T  LOT% 0.03%
Monroad Enginea and Vehlclve 7 A2% 10.88% 3 6%
Highmway Vabicles NA NA NA 5340%  4A97% B4 42°%
P NA NA NA Wi 3882 26 23%
Al Scurces A NA MA 100.00%  100.00% 100,007 5
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Bogton CMSA Inveniory A
Ernission Inventory Summary - Al Toxies and S0x

iy
Equipment Category PM Aiighycas DBanzens 1.3 But. Gas. Vap. SO
Lawn & Garden To 39 102 41 a4 3a
Airpoer Service 280 13 1 -3 & 165
Recrasiional 113 12 85 k Fi 108 4
Recreational Marlna 101 13 50 22 411 13
Light Comemarcizl B8a 30 87 27 261 62
Industrial s 74 40 18 133 220
Construction 1,405 217 49 26 53 1,026
Agricultural 100 17 4 2 3 43
Logging 1 1 2 1 & a
Marine Yoaz4is , L3 HR HR HR NR
MNorrcad Engines and Yehicles 2642 415 412 17a 1,088 1672
Highwey Vahicles ND ND ND MDD N NE
Qther Areg and Point Sourceg  NO N NP NE ND WD
All Sources MNA NA MA MNA A NA
Bosicn CMSA Inventory A
Emiusion Inventory Summary - Al Toxics and S0x
Parcent of Total Inventory
s tolal tpy
Equipment Category FM Aldehydes e 1,3 But. Gans, ¥ap, BOx
Lawrn & Gamisen MNA, Ny MA NA NA NA
Airport Service MNA NA MNA A, NA NA
Recreational NA MNA NA MA MNA& MNA
Recreational Merire WA N& T A MA NA
Light Commurcial NA NA NA NA NA NA
Incusiral MA NA& NA /7Y A, NA
Conatrucion M, MA M NA MNA, NA
Agricultural NA MA NA A, NA N
Lagyging NA NA MA A NA NA
M Hﬁ NA NA -] NA NA
Nonroad Engines and Vahicdes MNA NA NA MA MA
Highway Vehicles NA NA, NA NA MA MA
Qlher Arsa and Point Soyrces HA LA NA NA A A
All Sources NA MA MNA NA HA NA
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Chicago CMSA Inveritory A
Emission Invertory Summary - YOG, NOx, GO

— AP e tpad
Equipmant Categery WOC MNOx co Vo< NOx
Lawn & Garclen 7384 414 58,955 az 2 zo
Ajrporl Servics 761 5063 6,153 2 14 17
Fecreational 4411 e g8,02e 4 4] &
Recreatiors Marine 2,880 11 8,239 20 1 0
Light Commarcia 4,009 a7e 49400 " 2 115
Incteaatrial 2723 8447 38.503 a 22 105
Construction 3.452 24,210 19,352 18 114 2t
Agricultural . =9 3,408 3,72 4 19 2
Legging 85 ] 255 4] o) 1
i 1] G028 ND 1 a8 ]
Nonroad Engines and Vehices 26,534 43,233 190271 104 o2 372
Highway Vehicles NI 153,215 MDY 58 452 MD
Other Areg and Point Sources  ND 302,107 ND Logo 603 ol
Al Sources WA 498,656 NA 1,721 1,287 NA
Chicaga CMSA Inventory A
Emiasion Imventory Summary - YOG, NOx, GO .
Percent of Totad Inventory
e B, fO 0 B —— " totel toed % todak tpwd
Equiprmerd Category WO NOx O Voo N Co
Lawn 5 Garcen MNA 0.08% MNA Z.14% 0.18% WA
Airport Service MNA 1.02% NA 2.12% 1.10% MA
Recresticral NA 0% MNA 0.22% 0.01% MNA
Recreational Maerine A 0.03% NA 1.19% 0.08% hed,
Light Commwercial A 0.18% MA 0.56% 0.19% M
IncLesdytul NA 1.65% HA 0.45% 1.83% MA
Construction MA, 4.80% NA D.94% 901 % HA
Agricuttural MNA 0.88% NA D.24% 1.47% HA,
Logging N 0.00% NA 0.01% 0.00% HA
Maiine Vesael N ol A 2.09% NA
Honrosd Ergires and Vehicles 867 8.04% 15 94% A
Highway Vehlclos NA  3.7T3% MA 34.18%  36.45% MNa
NA  g0.80% NA SOm%  ALE% NA
All Sources MA  100.DK% NA 100.00%  100.00% P A
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Chicago CMSA Invantory A
Ervission Invertary Summary - Alr Toxdos ang S0x

ey

Equipmant Category PM Aldshydes Benzens  1,3Bu. Gas. Vap, S0%
Lawn & Garden 128 71 184 74 1,658 71
Alrport Service 587 26 23 1 16 135
Pectaniional 168 17 128 55 184 ¥
Rectantional Marine 148 15 A 30 S48 16
Light Commearcial 144 51 114 45 596 105
induwrial 674 143 76 34 et 421
Construction 2882 46 101 92 110 2,104
Agricuiural 624 103 22 12 20 268
Logging 2 i 2 1 9 0
Harne Yesagls 200 NR D HO HD HR
Morroad Engmes and Vehicles H.843 ar2 T22 316 3,378 3,325
Highway Vahicles 113,525 ND ND ND ND ND
Othec Area enc Poimt Soyrces 181,246 M0 N ND WD ND
All Sources 00414 NA MA NA A, HA
Chicago CWMISA fvacrhary A
Emiasion Inventory Summary - Air Toxics and SCx
Percant of Total Inveriory
“a totad 1py
Equipmant Catwgory PM Akishydes Henzens 1.3Buw.  Gas, Vap. S0x
Lawn & Ganden 0.04% MNA NA MA NA NA
Airport Service 0.19% NA NA NA NA [¥7
Recreational 0.06% MNA NA NA NA MA
Aecraationsal Marine 0.05% MA HA NA MA MA
Light Commarcial 0.05% MNA MA NA NA MA
Inchziriml 0.22% N MNA, NA A NA
Consiructon 0.98% MNA NA MA hA A
Agricultural 0.21% NA NA NA NA NA
Logging C.00% MA, NA A NA NA
Msﬂu:.lﬁl Q10% A NA % A NA
MNoproad Engines and Yehiclee 1.80% A MA A MA
Highway Vehicles 3T.T% NA N NA NA NA
Qther Area and Polmt Sources A H& NA A A NA
All Sources 100.00% MNA NA NA NA A,
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Claveland CMSA nvenwory A
Ermission Inventory Summary - YO, NOx, GO

————————— tw e ——ssmmmysamar tpd
Equipmant Category KOG HOx co WOC MO
Lawn & Garden 2,773 155 22,142 14 1 0
Airpor Service 322 2,151 2608 1 8 7
Racreaiicnal BEE 11 1,216 1 g 10
Recreational Marine 1,26% 10 1520 a t o]
Light Cormmercial 1.643 361 18,802 & 1 54
Irdustrial 1.272 3,545 17,942 4 11 49
Construction 1,188 B33 £,645 & as T
Agricultural 345 1,551 1.544 2 9 1
Logging a3 0 a9 0 0 0
Marne Vesasia - Llod 1u% Wi 2 % NR
Nonroad Engines and Vehicles 10,510 18,897 79,323 43 E¥ 138
Highway Vahicles ND 64,808 412340 242 195 2,360
Othec Ares god Point Sources N 82301 82401 % 174 252
Adl Sources MNA 143,806 580,084 863 133 2750
Cloveland CMSA Invantery A
Ermission Inventory Summary - VOG, NOx, GG .
Parcant of Toted Invventory
e iyt Y - "% total Tped %, total 1w
Equipmant Categary Voo MNCx co VOO Cco
Lawn & Garden NA 0.11% 3.82%, 2.12% 0.19% 0.3des
Ajrport Service MA 1.50% Q.A5% 014% 1.38% 3. 26%:
Recreationsl NA 0.01% 0.21% 0.00% C.00% Q36"
Hecreational Marine NA 0.08% 0.8%% 1.94% 0.20% .00
Light Comwarcial M 0.24% J41% 0.70% 0.22% 1.97%
Inchatrial NA L.74% 3.10% 0.55% 2.49% 1.79%:
Construction NA 8.70% 1.15% 0.95% o.04% 1.26%:
Agricuttursl N 1.00% 027 0.20% 1.98% Q. O
Logging A 2.00% 0.02% 0.01% 0.00% 0.01%
% LO%% 0.05% Lo 000"
MNonmad »s and Yehicle 11.61% 13687 a5%  15.54% 5 0d%
Highway Vehiclas A 48.07% 71.00% arv oo 4507 BA B1 7
All Sources MA  100.00% 100.00% 10000%  100.00% 1040, %
M-14
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Clevaland CMEA Inyentory A
Ermmsion Inventory Summary - Air Toxics amd S0

- tw am
‘ql.riapmlﬂt Category FM Aldehydes Benzene 1,3But. Gas, Vap. S0x
aam & Garden 48 27 88 28 623 27
Alrpart Service 241 11 10 5 7 142
FRacreational 25 3 19 g 25 1
FRacreationsi Maring B0 g8 an 13 277 10
Ligh! Cormnmercial &4 20 46 18 259 42
Induatrial 1 1) L 3@ 16 21 197
Construction F30 163 a5 fa 3B T23
Agrieutural 264 47 10 5 g 121
Logging 1 0 1 Q 4 Q
: , it HQ NQ L1y, HE HD
Nonroad Engines ard Yehiclas 2,024 a36 258 112 1,342 1.262
Highway Yahicles 46,729 ND NO NO ND ND
A 64,297 ND NO ND ND ND
Al Sources 113,040 NA NA NA MA, A,
Cheveland CMSA Invantary A
Emigson Inventory Summary - Air Taxies and S0x
.’arnont af Total Inveniory
% ictal tpy
Equipmanl Category P Akighydos Banzans 1,580 Gas Vap, S0
Lawn A Gardsn 0.04% NA NA A, M NA
Arport Service 0.21% HA NA MA MA MA
FRecraational 0.0r% NA NA MA A MA
Racreational Marine 0.05% A A N& N& NA
Light Commaerctal 0.05% NA NA NA NA NA
trdustrial 0.28% NA NA MNA N NA
Construction G.58% HA NA A A MA
Agricuttural 0.26% NA NA NA NA NA
Logging 0.00% NA A MNA NA N&
Majine Veggeiy .00% Na ﬁg HA NA %
Nenmad Erngines and Yehiclos 1.79% T NA MA
Highway Vehiclea 41.34% NA NA NA NA NA
ther Arey gnd Polnt Sources 6.8 HA A& HA NA HA
All Sources 100.00% A A NA HA LA

FANAL - November 1991
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Denvar CMSA Inventory A
Emission Invertory Summary - YOG, NOx, &0

e APY e tpsd
Equipment Category VO MNOx co VO WO
Lawn & Garden aa1a 225 3z, 74l 20 1 .
Alrpeort Service 239 1,501 1,931 1 4 5
Recreational 1,892 a3 3.601 2 1) a7
Recreational Marina 1.124 77 3.402 A 1 0
Light Commuercial 2,010 485 25,138 6 1 Ga
Inclustrial 21 2217 10,138 2 & 28
Construction 1,788 12477 10,010 ] s 11
Agriculural 164 B85 ave 1 & 1
Logging a ) 93 0 0 0
i ; NR NR g HR NR 4
Nornmad Engines and Vehicles 11,801 17,880 ar.an 47 7 150
Higtway Vehiclea ND ND 417.406 ND MO 2371
Cther Area and Potot Squrces MR NR 53,are HO NP 168
All Sources N MNA 564,207 MA MA 2.689
Denver CMSA Irveriory A
Emisaion fnvenary Summary - YOG, NOx, GO .
Parcant of Total Inveniory
—stamammanan A toted Y — e %% ot tpad =5 latal pwd
Equipment Category VOC NOx co VYOG NOw® co
Lawn & Gardsn MNA NA 5.80% WA N 0.35%
Arport Service MNA NA 0. 3% MNA MNA 0.20%
Recreational NA M 0.54% MNA A& 0.99%
Rarwational Merine LA, N G 80 Nk NA .00
Light Commarcial A MNA 4 46% MA MNA 2.56%
Industriai MA Mk 1,80 A NA 1.03%
Conatruction [T MA, 1.77% NA MA 0.41%
Agricuinsral NA NA  0.18% NA A 0.02%
Logging MNA& MA 0.02% A A 0.01%
MNonroad Engines and Vehicles NA 15.58% NA 5.67%
Highway Vehiclea NA NA  7398% NA NA A8.20%%
Dther Argn end Point Sources Ha BA  10.43% NA NA e
Al Scurces MNA NA  100.00% MA, MNA 100 .00
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Derver CMSA Inventory 4
Ermission Inventory Summary - Alr Toxica and SOx

® o :

Equipmenl Categary FM Aldahydes Banzens 1.3 But. Gas. Vap. S0
Lawn & Garden &4 as o4 a9 780 39
Afrport Service 178 8 ¥ 4 5 106
Récraational &9 8 55 24 ki 3
Recraational Maring &0 B lH 13 132 ]
Light Carmmercial 74 25 54 22 310 55
Incustrial 178 38 20 9 67 11
Cansmiction 1,483 227 52 27 1 1077
Agnicuktural 184 27 6§ 3 4 T
Logging 1 0 1 0 3 "]
) MO NG ND Np HD ND
MNonread Engines and Vehicles 2.256 i 1o 324 141 1,444 1487
Highway Vehicies 32,716 ND HD ND ND MD
i 146677 ND ND) ND NR ND
Al Sources 181 845 MA NA A NA NA
Denver CMSA Inventory A

Emission Inventory Surmmiary - Al Toxies and S0
Fecceni of Total Inventory

% total 1py
Equiprmant Category FWM Akiehydes Banzans 1.3But  Gas. vap. S0Ox
Lawn & Garden 0.04% NA NA MNA MA NA
Arporn Service Q0% MNA MA MA MA, NA
FAecraational 0.04% A NA MA NA NA
Recreational Marine 0.03% HA MA MA MA NA
Light Commercia 0.04% Mk A MNA MNA, MA
Induntrial 010% MA, MNA MNA, A NA
Construction DAY NA NA MNA, WA MNA
Agriculursl 0.00% MA, NA MNA MNA MA,
Logging 0.00% MA NA MA MNA HA
Marine Vessely 2.00% NA NA NA bA NA
Monmad Engnes ard Vetticles 1.24% MNA A NA NA NA
Highway YVehicles 12.01% NA NA NA NA NA
Qther Aren and Point Jources £0.75% NA NA HA A NA
Al Souroes 100.50% MA NA A A MA,
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El Paso MSA Invaniary A
Emisaion Inventory Summary - YO, NOx, CO
_______ f— tpy e —  ——

Equipment Category i NOx o
Lawn & Garcen 325 48 7.116
Alrport Service 71 470 575
Aecraathonal o B8 1,083
Fecreational Matine a G o
LigH Sommerdal 201 129 8 5o
industrial &80 a5 a,.645
Cronatruciion 478 3,208 2719
Agricultural 15 179 176
Logging E o 14

Menroad Engines and Yaehicles

Highwary Yohicles
p

Al Sourcen

El Pasc MSA

2 g 2
2477 4925 22097

11,156 320,700
0383  19.000

MNA 38,483 JB0.797

Inventory A

Emission Inventory Summary - YO, NOx, CQ

Fercent of Total Inventory

e Y YOO TPy nmemmmmnmnenans
Equipmsnt Galegory YO MNOx cO
Lawn & Garden MNA 0.13% 2.03%
Airpart Service NA 1.20% 0.16%
RAecreationsa A 0.02% 0.29%
Awcreationat Marine NA .00, 0.00%
Light Commercial Nk 35% 1 83%
{rchustrial A, 2.18% 1.01%
Consiuction M o.04% C.7E2%
Agricuttural MA 04F%  0.05%
Logging NA 0.00% 0.00%
ot s R B
Nonroad £ngines and Vebicles 13.5"% 8.12%
Highway Yehiclas NA  30.80%  AA.80%
Other Argg and Point Joumces NA BE9O0% 439
Al Sources MNA  10000% 100.00%

tpad
YOG MOz
3 ]
a 1
1 o
a o
1 o
1 2
2 12
0 1
0 c
2 2
) 17
B 3
- -]
108 i}
% total tpead
Voo MOx
2.98% D.244%
o19% 1.71%
1.17% 0.0dk%%
000 C.00%
1.33% 0.47%
0. 7% 2.90%
1.05% 15.87%
C14% 0.59%
oo01% C.00%
Q.00
2.10% 2212%
34.84% 44 Te%
2L20%  AILA
100.00% 100.00%

¢

o
| Lo R e R i R - ]

ﬁ
BEe &

g2z

2% total tpwd
co
F.61%
019
217%
0.00%
2.20%
1.21%
0.72%
0.01%,
0.00%%

D000
L ¥

81 33
2.38%

10000
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El Fano MSA nveniory A
Emiasion nvermtory Summary - Alr Toxics and SOx

ipy

Equipment Categary PM Aklshydes Benzens 1.3But. Ga= ‘ap, SO
Lawn & Garden 16 9 22 9 142 8
Airport Service 53 2 2 1 t 31
Recraational 3 2 B 3 34 1
Ascreational Marine 4] a o 1] ) 1]
Light Commercial 19 G 14 -] a 15
Industrial 64 14 7 3 23 A}
Construcilon 329 &t 14 7 15 297
Agricuttural a3 & 1 1 1 14
Logging o 0 0 2 0 v
Marioe Veasels P 2 NG MR 2
Nonmoad Engines and Vahices 877 29 i) a Zhe 296
Highway Yehicias 7.27BND ND ND HO RD

Qter Arga and Point Sourcag 1829 ND ND ND NQ ND

Al Sources 137,744 A MA A NA kA
El Faso MSA Invantory A

Emission Inventery Summary - Ak Toxics and 5Ox
Percant of Total Invariory

% total tpy

Equipmant Category PM Akiehydss Senzene 1.3 But. Gas Vap. 50w
Lawn & Garden 0.01% MNA MA MA [ MNA
Arport Service 0.04% NA NA NA NA NA
Hecrastional C.00% NA ] A MA, MA
Recreational Marine 0.00% A NA A N, NA
Light Commarcial 0.01% MA NA MA NA MNA,
Induatrias 0.05% NA Ma A NA, MNA
Construction 0.28% MA A NA NA, MA
Agricultural 0.02% A NA NA NA NA
Logghng 0.00% NA MA MA A A

- L.90% NA HA NA NA HA
Monroad Engines and Vehicles o4 MA NA NA NA NA
Highway Vahictas 5.28% MNA NA MA. NA MA
Sther Areq and Point Sources 24,00% BA NA BA A NA
Adl Sources 100.00% MA NA NA MA WA
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Harttord NECMA Inventory A
Ermnission invenory Summary - YOO, NOx, CD

------- — oy e Tpad
Equipment Category YOG NOx co Voo NOx
Lawn 5 Gorden 1545 75 11,037 [} 0
Ajrpart Service 270 1,800 2,188 1 5 5
Racraationsa 1278 22 2325 1 g 3
Racrastioral Marine 1,204 122 4,853 12 1 t
Light Commercial 5o 127 71858 2 L] 20
Inciustrial 519 1812 ¥F.342 1 4 2n
Construction 623 4,370 3,454 3 21 4
Agricultural 105 4T 468 1 a 0
Logging a9 0 117 o 0 0
_ ) Ll a8l ol g 1 2
Monroad Engines and Yehicies 6,923 8,860 o018 30 a5 74
Highway Yehiclan ND 29.311 108,480 129 aa S00
Qiher Area snd Point Sovrces  ND 11650  5L897 i 18 210
All Soutces MA 48 820 189, 395 295 141 g74
Hartord NECMA Fivantory A
Ensssion Inventory Susnmary - YOG, NOx, CO .
Perceni of Tatal Inventory
e e, AR AP e " fotel ipad o, totat towd
Egquipment Catagary VOO NOx Co WO MNOX co
Lawn & Garden NA 0.15% 5.54% 2.65% 0.28% 052
Airport Service MNA 381% 1.10% 0.25% 340 6%
Aecreational NA 0.04% 1.17% 0.24% 0.G2% 2.18%%
RAacreational Marine MNA C.25% 2.43% 4 6% 0.e6% 0.06%
Light Commmrdal Nk 0.28% 2.55% 0.58% 0.25% 2.25%
Inch ratral NA 3.24% 3.68% 0.49% 213 2.30%%
Construction A B.77% 1.75% 0.99% 1457% 0.44%
Agriculiural NA 0.9 % D.23% 0.19% 1.82% .04
Logging NA 0.00% 0.08% 0.04% 0.00% 1 04"
Marine Vessels HA Q3%  C0L% g%  GO0% 20175
Nonrcad Enginea and Yehicles MNA 17.78% 19.57% 10.00% 24.T1% A 51%%
Highway Vehicles NA  58.83%  E435% Bl.87T% 6250 67 .48%
NA  23.38% 20.00% 26.04%  1279% g4 0%
All Sources NA  100.00% 100.00% 100.00%  100.00% K00
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Hartord NECMA

ventory A

Emmsaion Inyentery Summary - Al Toxics wnd S0x

..... tw ———
. Equipmen Category PM Aklehydes Benzere  1.3But. Gas. Vap. S
Lawn & Gardan 25 14 39 14 Ky E:| 13
Ajrporl Service 202 o | 4 6 119
Fecraational 49 ] ar 16 46 2
Facreational Maring o9 12 43 21 352 13
Lighl Comrnenctal 22 v 17 v B8 15
Industriad 129 27 15 & 49 20
Conatructon 520 80 18 a 20 A
Agricuthurel BE 14 3 2 a ar
Logging 1 Q 1 1] 4 o
. K] hR NR
Nonrpad Englines and Vehiclen 1,132 1649 186 al 833 a5
Highway Vehicles ND NI ND ND MO ND
P "] NR ND ND HR ND
All Sources WA MA MNA NA L ] NA
Hartford NECMA Invaninty A
Emiasion kmvamory Summary - Air Toxics and S0x
Parcard of Total Inveniory
%G total tpy
Equipmant Catagory PM Aldehydes Benzsrw 1.3 But. Gas. Vap. S0
Lawn & Gerden NA MNA MA NA N, NA
Alrport Service N NA A NA NA NA
Recraational MNA NA A MA MA, MNA
Recreational Manine MNA MA A MNA MNA MA
Light Comemercial MNA MA MNA NA NA NA
frdustrial MA NA& NA NA NA MA
Conatruction NA A NA hLA MNA MA
Agricuttural NA NA NA NA NA NA
Logging NA HA NA MA WA MNA
. BA Hﬁ NA HA NA %
Nonrcad Engines and Yehicles NA NA MNA NA
Highway Vehiclas A NA NA A N& MNA
HA A N4 HA NA A
Al Sources MA oAy MA MA MNA NA
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Houxtan CMSA Imvantary A
Emiasion Inventory Summary - YOO, NOx, GO

e | tpad
Equipment Categary Voo NOx co Voo MOx
Lawn & Garden 10,808 508 91.170 35 2 -
Alrpor Service 411 2,739 33 1 8 g
Reacreathanal a7e 27 3.419 4 2 4
Ractaatiaral Marina 10,184 582 268,805 53 3 22
LUight Commercial 4518 1,166 59,504 13 3 163
I rchastrial 1,227 3,766 17,210 3 1Q 47
Construction 5,552 38,709 31.941 20 140 o
Agricultural 870 3,080 3093 3 11 -
Legaing 126 258 575 0 1 2
M.ﬂm.lg_lnll g3 1oz L%; & 2% 2
Monroad £ngines and Vehicles 34 999 63,373  2aq, 138 213 ;]
Higtway Vahicles ND 100,865 NL 42 304 HD
Othec Aren and Point Sources  ND 440,925 ND 1391 g&e ND
All Sources NA 505,183 MNA. 1.972 1,378 NA
Housion CMSA Inveriory A
Emission Inventory Summary - VOC, NQx, CO
Farcant of Total Inventory
e 1. |- Ja——— % total tped % totat tpwd
Equipment Category VOO NOx tolat VYOG NOx €0
Lawn & Garcen MNA C.10%% MNA 1.968% C.18% NA-
Akport Serdoe M 0.45% NA 0.05% C.56% MA
Recreational Ni 0.00% MNA 0.20% C.01% MA
Racraational Marims MNA 0% MA 2.70% 0.22% A,
Light Commarcial NA, 0.19% NA 0.64% 0.23% NA
Inchsstriml MNA 0.82% NA 0.17% 0.75% MA
Consruction NA B.40% NA 1.03% 10.17% A
Agriculnrsl MA 0.51% MA 0.13% 0.83% A
Logging NA 0.08%. NA 0.02% 0.05% HA
NA  a0e% NA 243% NA
Nonroad Engines and Wehiches NA 104 NA 7.01% 16.46% MHA
Highway Vehiclos NA  t6.67% NA 22.44%  22.09% MA
Ma  [286% NA 1058%  S2a5% L}
All Sources NA  100.00% NA 100.00% 100.00% Hid
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Houston CMSA inventoty A
Emisaion inventory Summary - Alr Toxdes and S50x

4

. Equipmant Category PM Aidehydes ©enzens 1,3 But. Gas. Vap. SOx
Lawn & Gardan 199 11 285 115 1,794 108
Aport Service 307 14 12 6 a 181
Aecreational 102 8 27 1t 109 2
Recraational Maring 502 68 280 124 612 55
Light Commetcial 173 59 124 50 720 138
Inchustriad 1) Gd 35 15 107 188
Canatmicthen 4.5/ 13 166 as 172 1,370
Agricultura 565 a3 20 10 12 2413
Logging 3s & 4 2 13 21

4l HR NR NQ wlie
Nonroad Engines arnd Vehictes F.493 1,123 961 41B 3.5%% 8,484
Highway Yahicles ND WO HD MO MD ND
Other Argg gnd Point Sources DD 1] ND NQ HRND
Ail Sources A WA NA N, MNA MA
Houston CMSA nventory A

. Erniasicn Inventery Summarny - Alr Toxics and S0x

Parcent of Total Inventory

% lotet fpy

Equipment Category PM Akiehydss Bsnzers 1,3 But. Gas. Vap. S0
Lawn & Garden NA NA MNA NA NA MA
Alrpart Service NA NA A, MA NA MNA
Recreaticnal kA MA M, MNA N MNA
Recreational Marine MNA NA MA MNA MN& MA
Light Commarcial MNA MA MA b MA, NA
Inchusirial NA M, MA MNA NA MNA
Construction MNA A NA MNA MNA NA,
Agriculiural NA NA NA MNA A NA
Logoing A NA MA MA A MA
Marina a H& NA MNA ﬁ HA
Nonmad Engines and Vehicles NA MNA MNA NA
Highway Vehicles NA, NA NA, NA MA, NA
GQher Ama and Poimt Sources NA NA A NA NA NA
All Sourcaes MA MA MNA MA MA NA
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Miami CMS5A Inverinry A
Ermigsion Invantery Summary - YOO, NMOx, CO

----------- - Iy s tpsd
Equiperant Categary Yoo NOx co VOO MO
Lawn & Giarden 5,274 320 48,104 20 1 3
Alrport Service 186 1,239 1,501 1 3 &
Fecreational £84 12 2414 3 (] &
Recreaticnal Martne 7,000 E46 20,220 38 3 16
Light Commarcial 1,497 ave 19.562 & 1 S4
Ind:estrial 552 2.073 9.543 2 L 26
Construction 1673 11,655 9.511 7] 42 21
Agrcliture 172 783 Tan 1 3 1
Logging 27 0 8 0 0 b
Mﬂdnl.lgﬂh A2 L0l d 4 hp
Norread Engrws and Vahlclea 18,138 18,426 11241 74 &3 159
Highwey Vehicles ND 83,266 MD g7 9 WD
Ciirer Areq and Point Sourcgs N 35,484 NOQ Fe] T4 N
ANl Sourcas MA 117,158 MA, 616 351 MA
Mimrd CMSA Inveniory A
Emission Inventory Summary - YOO, NOx, CO .
Farcant of Total Inventary
e, ot DY e —— “% toted tpad 7% total tpwd
Equipmant Category VOO NOx co YO NC co
Lawn & Garden MA 0.27% MNA 3.18% 0.34% M,
Alrpan Service A 1.06% MNA 0.08% 0.97% MA&
Racraational WA 0.02% MA 0.£3% 0.02% MA
Recreational Marine MNA 0.55% A 5.89% 0.97% A
Light Cormrarmisl A 0.32% A 0.88% 0.29% NA
Induatrial MNA 1.7% A 0.31% 1.82% A
Construction NA 9.58% A D.38%  1200% MNA
Agricuttural NA 0.67% MNA 0.10% 0.83% A
Loggimg A 0.00% WA 0.01% 0.00% M
HA LI NA 042% L% bA
Nonroad Engnes and Vehlcles NA 15.73% MA 12.09% 18.06% MA
Highway Vehicies NA  54.00% NA 4D.78%  54.28% NA
Qther Alea ang Polrt Sources NA 27 Na TRE T NA
Al Sources NA  100.00% NA 100.00% 100.00% MA,
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Miami CMSA

Inyentory A

Emisgion Invermtory Summary - Alr Taxics and SOx

oy

Equipmant Category PM Akishydes Banzens 1,38, Gas. Yap. 50x
Lawn & Garcen 10 &7 141 &7 908 [
Airport Service 139 5 B 3 4 a2
Recreathonal T 4 12 a Th 2
Fecreational Marina N 51 a1 a2 ar :14]
Light Commancial 56 19 41 16 246 44
Indursirial 167 a5 19 | &1 104
Construchian 1.37¢ 213 49 25 52 1.014
Agricuitural 144 24 5 3 3 &%
Logging 1 Q 1 a 3 0
Maine Yapasio ND bR ND ND
Nonmad Engines and Vehicies 2374 410 472 203 2,055 1.424
Highweay Vehicles ND MO ND ND ND
Qther Atep and Point Soyrces _'2 Mg NR bR ND ND
All Scurces NA A MNA NA MA HA
Wiami TMSA inventory A
Emlasion Inventory Surnmary - Air Toxics and S0x
Perceni ol Total Inventory
% total tpy
Equipmant Category PM Aldshycdas Banzwne 1,3But. Cas. ¥ap. S0x
Lawn & Garden MA MNA NA NA A NA
Airpant Service NA MNA, MNA N MNA A
Ascraatonal MNA NA NA A, NA A
Aecreatonal Muine A MA A R MA NA
Light Commencial MA N NA MA N& NA
Industrial NA A, MA MA, NA MA
Conaruction MNA HA NA NA RiA NA
Agricitturt MA NA MNA, NA HA NA
Logging A MA M&, MA MNA NA
W‘ a NA bA ﬁi NA HA
Norroad Enginea and Yehicles NA MNA NA MNA
Highway Vehiches MNA NA MNA NA NA NA
NA NA NA WA HA NA
All Sources A NA NA NA MA NA
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Milwaukes CHSA Inventory 4
Emission Inveniery Summary - VOO, NOx, CO

— gy anmmmrammmmn 1pad

Equipment Category YOO MOx 0 YOC Mt

Lawn & Garden 1,544 83 11,953 a Q

Airport Servica 178 1,142 1,435 a 3

Recreational 747 13 1,358 1 o

Racreational Maring 2.227 184 4472 16 1

Light Commwrcial 733 157 2832 2 ]

Indusirial 619 1.819 B, 749 ) R

Constructon 595 4174 3338 a 20

Agriclturet 4 1,547 1,540 2 a

Logging 24 o 72 4] )

Marine Yesasla 457 320 N0 1 i

Monroad Engines and Vehicles T.487 5,857 41,748 35 40

Highway Vahlclis HD 13,403 ND 106 101 MD

1 HD 22,821 ND 138 hl*] NP

Al Sources NA g2y M 328 50 MHa
Miwaukes CWSA Inventory A

Emiasion Inventory Summary - YOC, NOx, COD

Percant of Total Inventary

------- -~ totel tpy  ——--—--m—-nm %% tetd tped 5 tolal thre.
Equipment Category VOUT N co VO N <o
Lawn & Garden MA 0.70% NA 231% 0.18% HA
Alrpor Service MA 1.43% NA 0.15% 1.30% MA
Pacreatonal NA 2.02% NA 0.18% 0.01% A
Racremtional harine NA 0.22% NA 4.87% 0.5 MA
Light Commercial MA 0.19% NA 2.81% 2.47% MA
Inchsirial NA 2.32% MA 0.52% 2.11% Ma
Construction MNA 5.04% MNA 0% 7 BB MA
Agriculiural NA 1.8™% MEA 0.56% 3.40% HA
Logging MA .00 N 002% 0.00% MHA,
NA Q4 NA QIr%  Qas% NA
Monroed ines and Vehiciss MNA 11.87% NA 10.41% 16.06% . kA
Highway Vehicles A 40.486% NA 1. 49% 40.45% e
HA  4LR0% Ha 2210 42.30% LY

AN Soutces NA  100.00% MA 100.00% 100.00% kA
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Mitmaubies CHSA Inventory A
Erntssion Invenicry Summity - Air Texics and B30x

Py

Egquipment Calegory PM Aidshydes Benizert 1380 Gae. Yap. SCx
Lawn & Garden 26 15 39 18 a 14
Airport Service 132 5 & 3 4 Fi:)
Recreational 28 3 22 a L 1
Recreational Marine 133 1" 59 26 267 19
Light Commuerciat 27 9 20 a 107 19
lrdusirial 153 22 17 2 S 96
Construction 497 T 17 ) 19 363
Agricultural 283 47 10 5 9 121
Legging 1 0 1 L+ 3 o
, NR i) L1v] ND Ni NR
Monroad Engines and Vehicles 1,281 200 191 B4 a3e 710
Highway Vehicles NI ND ND ND NE ND
Other Ares and Point Sourceg  HD MR N 1] NQ ND
All Sources NA MNA A MA, MA MA
Miwaukes CMSA rventory A
Emission Invantory Summary - Ak Toxlkes and SOx
Percent of Total Inventory
% total 1py
Equipment Category PM Aldehydes Benzens 13B0L Gas. vap. SCre
Lawn & Garden MA NA HA NA MNA MA
Airport Service NA NA NA MA NA NA
Recreaticnal NA A NA WA HA NA
Rscraational Marine MNA, NA NA MNA, NA NA
Light Commaercial MA MA MNA, MNA, MNA MNA
Inchzsirinl NA MNA, MA NA NA MNA
Constructian MA MNA NA MA MNA NA
Agricuitural NA NA NA NA NA NA
Logging MNA A NA NA, MA MA
Marine Vezaely NA HA NA NA -] DA
MNenroed Engines and Vshiclss NA MA NA MNA MA NA
Highwary Vehicles NA NA, NA 7Y MA NA
bA DA NA HA NA NA
All Sources MA MNA MNA, MNA NA MA
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Minneapotis MSA Inventony A
Emission Invermtory Summary - YOO, NOx, CC

R —— tw ..............
Equipmant Category VOO NCOx cO
Lawn & Garden 2416 126 18,235
Airpart Service 274 1,825 2.9
Recreational 1,096 19 1.994
Recreational Maring 13410 460 29.019
Light Commarcial 1,345 284 16.208
inchusiral a5 2,994 13,644
Construction 1,208 2,018 7,209
Agrieuitural 979 4,300 4,379
Logging 44 4] 132
> i1} 1] L8
MNonroad Enginsa and Yehiclea 21,815 19,129 93,089
Highway Vehicles ND 419,140
Cthgr Arag and Point Sourcgs HE €307 125911
Ail Sources NA NA  £38,120
Minnsapofis MSA Inventery A
Emmsion Inventery Summary - VOO, NOx, 0O
Percent al Total Inveniory
e 5t Y e
Equipment Categary VOO NQOx CGQ
Lawn 5 Garden MNA NA Z.80%
Alrport Service MNA NA, 0.35%
Recreationai NA NA 0.31%
Recrasatioral Marine NA HA &+ 55%
Lghi Cemmerciai NA A 2.54%
Industriaf M A 2. 14%
Construction HA NA 1.13%
Agricuttursl MNA A 0.69%
Legging A MA 0.02%
w 2000
Monroad Engines and Yehlcles m % 14.58%
Highway Vehicles A NA  55.688%
Cthyr Aron ang Poimt Socrces NA HA  18.79%
Al Sources MNA NA  100.00%

tpad

voC NOx
12 1

1 5

1 0

m 4

4 1

3 8

g 42

5 24

0 o

ND ND
132 a5
ND ND
NR 3
NA NA
% lotal tped

VOG NOx
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
N4 NA
NA NA

M
', —
L aar
EH Boocwoibadaa

2801

“a total tpwid
co
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Minraapolts M5A
Erisaion inventory Surmimearny - Al Toxles and S0x

ktyeniary 4

By s
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SO
Lawn & Garden 41 22 g1 25 525 22
Alrport Sarvica 205 9 g 4 & 121
Recreaticnal 42 4 32 14 a1 2
Ascreational Marine BOB 68 awy 162 933 &8
Ligh Commarcial 49 17 37 15 196 34
Incustrial 239 51 27 12 92 149
Congtruction 1,074 1-15 38 19 41 7ed
Agricrdtural BOE 123 29 15 28 43
Loggrg 1 0 1 1 5 o

i SN juis) NR MR
Nonread Englnes ard Vehicles a.270 471 810 267 1,23 1,524
Highway Vehicles 42282 ND ND NT) WO ND
Other Area and Poir Jources 214,298 ND jilr] NP N NO
Al Solrces 259,950 MNA MNA MA LA MA
Minneapoiie M5A inventory A
Ermiasion Inventory Sommaty - Ak Toxics and SOx
Parcent of Tatal Invertory
"o tolal ipy
Equipmant Calegory FM Aldehydea Beonzene 1.3 But. Gan. Vap. S0x
Lawn & Garden 0.02% MA MA NA MNA NA
Arpart Service 0.08% N, NA NA MNA MA
Racrestional C.O2% MNA N, NA MNA A
Fecreational Marine 0.31% NA, MNA MNA MNA NA
Light Cemmercial 002% MNA NA A HA MA
Industriad 0.09% MNA, MA MA N Lt
Conatruction D41% MNA, MNA, A M MA
Agricultursl 0.31% NA NA MNA MNA N
Logging D.007% MA MA, MA, MA NA
2.00% HA NA Hﬁ NA NA

Nennoad Engines and Vehicles 1.28% NA NA NA NA
Highway Yehicles 16.27% NA NA NA MA MA

P 8% HA NA NA NA A
All Sources 100.00% NA MNA MA NA A
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MNawr York NECMA Inventory A
Emisslon inverory Summary - YOG, NOx, CO

o - ~ tpad
Equipment Categary WOC NCx cO VoG NCx
Lawn & Garden 15,017 a9 129,415 = 5
Airpart Service 574 3818 4,634 2 10
Rscreational 5521 a5 10.048 4 a az
Recreaticnal Marne 13420 1,182 32,833 92 9 4
Light Commercial _ 11.519 2484 138,038 32 7 381
Incdu=irial 5,632 17.507 78,724 16 45 21a
Constuction 8,056 58,517 45182 38 268 a0
Agricubural &11 2,747 2,72 3 15 2
Logging 164 1 553 1 D 2
_ 189 12991 2458 2 < z
MNorroad Engines and Vahicles 62,322 938,230 452512 270 308 3
Highway Yahicles ND 317,257 3,129.400 1.114 56 7.373
Cther Ares 2 Point Sources  ND 232983 48500 1578 638 804
All Sources MA £48,269 4128412 2,562 1,990 A.090
Hew Yark NECMA Inveninry A
Emhssion Irventory Summary - YOG, NOx, CO
Parcant of Total Inventory
—————— P 10k by - Yo totwl fpsd
Equipmant Category vl MOx CO VOO N
Lawn & Ges<len M 0.14% 3.13% 2.70% . 26% 0.B2%
Alrport Service MNA, 0.58°% 0.11% 0.06% 0.53% 0_14%
Recreational A Q.01% 0.24% 2.14% 0.01% .91%
Recreational Maine MNA 0.18% 0.54% A11% D.44% 0.05%
Light Comtmarcial MNA 0.38% 3.9 1.08% 0.34% 4.2%%
Induatriat MNA 2.70% 1.93%, 0.54% zA41% 2.43%
Canstruction MNA 4.78% 1.00% 1.28% 13.38% 0.58%
Agricultural MA 0.42% 0.07% 0.11% 0.78% 0 02
Loggmg NA  000% @ 001% 002%  0.00% 0.02%
N 200% oot COoT%  LI¥% o7
Horroad Enginea and Vehicles 15.15% 10.96% 9.10% 15.90% 9 .04%
Highway Vabiclas MNA  4853%  75.80% A7A0% 48.04% 82 0%,
o NA 3592% 1320% 53g8%  32.08% g.9¢%
All Sgurces MA  100.00%  100.00% 100.00%  100.00% 100 00%
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Naw Yark NECMA vwantary A
Errigaion Inventory Summary - Al Toxics and SOx

iy
Equipmant Category PM Aldehydss Benzerm  1,38ul. Gas. Vap. SOx
Lawn & Gardan 240 156 4 162 3,547 156
Alrpart Service 4z2A 19 17 g 12 252
Racroational 210 a2 161 g9 m a
Racreational Marirwe Gdd 95 3z 138 2.803 107
Light Commarcial a17 142 320 129 1,664 295
industrial 1.399 296 158 70 &£249 a7/4
Conatruction 6,726 1.041 237 122 64 42
Agricultural 508 83 13 g 15 214
Logging 4 2 & z 20 0
i §20 N v, ND 4,240
Nonroad Engines and Yehicles 11.23 1,BEE 1,639 1 8044 11,058
Highway Vehiclea 232,768 ND ND MND ND ND
j 119,873 ND ND ] NE N
All Sources 353,873 NA MA MNA MNA MA
Maw Yark NECMA inventory A
Emisghon Inventory Summary - Air Toxics and S0x
Farcent of Total inventory
total tpy
Equipment Category PM Altehydes Benzene 1,38u. Gas. Vap. SCr
Lawrt & Garden 0.08% hA NA A NA MNA
Airport Service 0.12% NA NA NA NA NA
Hacraaticnal 0.08% MNA MNA WA N& NA
Recraational Martne 0.18% NA NA NA MaA NA
Light Commarcial c11% NA MA NA MA, NA
tndustrial 0.38% NA A NA A NA
Construction 1.85% NA, NA M MNA N
Agriculturet 0.rd% NA NA A, HA NA
Logging 0.00% MNA NA A MNA MA
Mafine V NA NA NA NA NA
Hormad Engirms and Viehiclkes 3.08% NA NA NA MNA MA
Highway Vehicias Bi.5™% NA MA MNA N& A
0.34% NA A b4 NA HA
All Sourews 100.00% MNA MHA A NA NA
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Phliedetphia MSA Inventory A
Emission invertory Summery - VOO, MOx, GO

. — e —— 1P‘.I" _____________
Equipmant Category voo N cO
Lawn & Garchen 10,062 551 83,913
Adrparn Servica 201 1,938 2352
FReacreational 1,299 28 2,822
Recrastionai Marine 9.207 6T 20,420
Light Commarcisl 2874 &84 35,004
Incksirial 1,804 55563 25,382
Conatruction 2934 20,499 168,585
Agricuiurai 842 3822 3,808
Logging 120 1 363
Mﬂl:lm.Y.Eﬂl 494
Monrcad Engines and Yehicles 0,029 43.210 202043
Highway Yehictes MO 123,720  5&5.948
Ciher Area and Point Sources NI 137979 178772
All Saurces ML& 304,509 949,703
Philecelphia MSA Irventory A
Emmgion Irmeniory Summary - YOO, NOx, GO
Percent ol Total Inventory

e P TOAR] B eeemnmemenee
Equipmant Category WO NQx cO
Lawn & Garden MA 0.18% 8.B4%
Alrpon Service NA 0.64% 0.25%
Racraationss NA 0.01% 0307
Recresticnal Marine MA 0.92% 310%
Light Cormmerncial Ma 0.22% 3. 7%
lndustrial MA 1.82% 26%
Comstnection A 8.73% 1.75%
Agricuttural HA 1.26% 0.40%
Logging NA 0.00% 0.04%
Mﬂnnllgm NA 302k Q4%
MNonroad Engines and Ve es NA 1416%  21.2/M"%
Highway Vehicles MA 4083%  59.90%

HA  a5d%  18.42%

A Sources NA 10000% 100.00%

tpad

Voo MNCx
41 2

1 5

2 +

E5 5

8 2

4 15

12 a5

4 17

0 g

1 a2

129 168
432 a3
YT/
1472 a0a

% ot g

YO MR
2.T7M% 0.27%
0.05% 0.58%
c11% 0.00%
3.75% 0.87%
O.54% G.20m%
0.24% 1.68%
0.5 9.40%
0.25% 1.85%
0.02% 0.00%s
A
. 17.42%
20.32% 0%
L 4L3h
100.00% 100.00%

“a tatal Jpwd
co
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Philedalphia MSA Invantory A
Ertssion Invartory Summary - Alr Toxics and 50x

Py
Equiprment Calegory PM Aldehydss Benzere 138w Gas. Vap, S0x
Lawn & Garden 182 102 264 106 1,800 ag
Airpant Secvice 217 10 g 4 & 129
Recreathonal 49 8 41 17 &7 2
Reacreational Marine 473 72 23/ 1M 1,412 a5
Light Cormmercial 106 38 7o 32 441 79
Industriad 445 a4 51 23 185 278
Construction 2422 376 a5 dd a1 1,783
Agricuitired i 115 25 13 18 2948
Logging 3 1 3 1 13 0
e N HD HR 1,358
MNenmoad Engines and Vahicles E.149 513 794 343 d, H‘E 7118
Highway Vehichs NOD ND ND ND ND ND
Other Ares and Polnt Sources  NQ Np NQ ND ND ND
All Sources NA NA MuA A NA NA
Fhiledeiphia MSA ventory A
Emission Inveniory Summany - Alr Toxics and 50x
Pergert of Total Inventory
% total Ipy
Equipment Category PM Akishydes Benzers  13But. Gea. Yap. S
Lawn & Garden A NA WA MNA HA MNA
Airport Service MA NA MA MA NA, MNA
Hecraational MNA NA, Ma A NA HA
Aecraational Martne HA A, MNA NA NA NA
Light Commercial NA LA, NA NA MNA MNA
Irwiustrial NA NA MA MA MA MA
Conatruction N, A MA MNA M, A
Agricultural MNA MNA, MA MNA, MNA NA
Logging MA, NA MA MA A, MA
v NA NA NA NA NA NA
Norroad Engines and Vehicles A M Ma A MA MA
Highway Vehiclas M MA MA MNA NA MA
NA NA DA DA N8 NA
Al Sources MA NA MA N MA MA
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Provao-Crem MSA invertiory A
Ernission inventory Summary - YOO, NOx, GO

e - MY e tpsd
Equipment Category Voo MO o WG NOx
Lawn & Garden hE8 32 4,732 | 0 1
Arpor Service 2 0 0 4] a 1
Recreational 385 7 751 0 o 5
Aacreational Marine 58 a 168 0 3} 0
Light Commerciat s 17 43g 0 o !
Indurstrtai S0 162 H96 1) ] 2
Constructhon ar 612 495 4] 3 1
Agrcultural 101 461 451 1 a o
Logging a a 18 0 Q 8]
Marine Vessels HQ HD 31% HE HD L
Monraad Engines and Vehicles 1,328 1,290 & 5ai 5 & 13
Highway Yehlcks ND 73 A0 ND ND 440
Qier Areg ang Point Sources ..E Np 38273 NR Np 3
All Souraea NA MA 120,638 MNA NA 492
Pravo-Orem MSA Invesviary A
Emission Inventery Summary - YOC, NOx, CO .
Poercant of Total Inventory
——————— —% total oy ———— % totsl tpsd %, tolal tpwd
Equipment Category Voo NOx ca Voo MNOx i
Lawn & Garden A A 1.92% A, NA 0. EE*”
Airport Service NA LA 0.00% A, MNA 0,005
Racreational A A 08% M MN& 1A%
Racreational Marine LA A, 0.14% MA MA 0%
Lght Commercial NA A 0.78% MNA Mk 0.52%
Irvtiistrin| LT MA 0.58%. LA, MA, 0. 99",
Conatruction MNA MA 0.41% A N o118
Agricultiral MNA MNA 0.37% NA NA 0 (6%
Logging NA MNA 0.04% NA, NA 0.01%
ing V NA NA 0.18%
Nonroad Engnas and Vehicies Hﬁ ﬁ 7.10% NA NA 2 E7
Highway Vahiclkes NA NA  51.18% NA MNA B9.5%%
HA NA  LT% NA NA 8%
All Sewirces A MNA  100.00% MNA MA hLu R 1 b
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Provo-Orem MSA Imeentory A
Emiasicn Inventory Summary - Air Texics and SOx

1Py

Equlpmant Gategory PM Aidehydes Senzens 1,380l Gas. Vap, 50
Lawr & Garden 10 8 14 8 115 -]
Ajrport Service 0 0 o 0 0 o
Recreaticnal 14 2 " 5 16 1
Rectwathznal Marine a 0 1 0 20 t
Light Commarciat 3 1 2 1 12 2
Indusiriat 12 a 1 1 5 -]
Construction 72 11 3 1 3 53
Agricultural as 14 3 2 2 38
Logging 0 0 o 0 1 0
1 D N ND ND HE N
Nonroad Engnes and Vabicles 199 38 6 16 172 106
Highway Vehicles 1,668 ND ND ND ND ND
45.615 D No bR ND ND
AK Saurces 4% 452 MA NA MA MNA NA
Provo-Orem MSA Inventory &
Emission Inventory Summary - Al Tuxics and 20x
Parcent of Totsd Inventory
totnl oy
Equiprment Calegory PW Aldehiydex Benzens 1,38ut. Gas. Vap. 50x
Lawn & Garden 0.02% NA& MA MA NA MA
Alrport Sarvice 0.00%, A NA MNA NA NA
Recreaticnal 0.03% HA MNA NA NA, NA
FAecreational Marne 0.00% & MNA MNA N MNa
Light Commarcial 0.01% NA NA N, HA MNA,
Inch:strinl 0.02% NA A MNA, NA MNA
Construction 0.15% NA, A NA MNA MA
Agricutunal 3 e MNA, NA NA MA, NA
Lagging C.00% NA NA NA MNA NA
n .00% b4 NA H& m NA
Nonmoad Engines and Yehicles 0.40% A NA MNA NA
Highway Vehicies 7.41% NA NA NA NA NA
22.19% ba HA HA NA BA
All Sources 100.00% A, MNaA NA MNA A
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Saint Louls MSA Invartary &
Ermasicon Invertory Summary - YOS, NOx, CO

ememmsan s Y e tpsd
Equipmaent Calegory ¥OOo MNOx cO Yoo NOx
Lawn & Garden 2,754 143 20723 14 1 =
Airport Service 199 1,321 1.807 1 4 4
Racraational 979 7 1,780 1 a 14
Recreational Marine 4,582 27 11,564 e ¢ 2 a
Light Commarcial 1,189 254 14,306 a 1 o
Inchuatrial 929 2,882 13,138 3 a 36
Conatruchion 1,384 9,708 7.761 7 46 ]
Agricultural a1n 3,637 3,620 4 20 2
Logging 52 o 158 Q o a
W 489 LE2Q ND Fi 2 Ho
MNonroad Enginea and Yehicles 15,310 20,054 74,676 T2 3 114
Highway Vahicles NO 62.039 ND 208 187 1.710
Ghher Area god Poirt Sources DO 158,510 ND 269 a4 441
All Sources MA 240603 NA 840 For Z.285
Saint Lowis MSA Inventory A
Emvssion (wentory Summasy - VOC, NOx, GO &
Parcent of Total Inventory
——mran P total tpy - % fot tpe %% lotal tpwd
Equipmant Category WOT MO oo YOG NOx co
Lawn & Garden MNA 0.08% NA 2.1 7% 0.11% 0.38%
Alrpon Service NA 0.55% NA 0.00% oB1% 19%
Racrsational MA 0.01% MNA 0.12% 0.00% 0.E3%
Ascrestional Marine Ma, c11% MNA 5.22% 0.28% Q.00
Lhght Commercial MNA 0.11% MA 0.52% 0.10% 1.73%
Irrdustrinl NA 1.20% MA 0.41% 1.12% 1.658%
Construction Nk A.04% MNA 1.02% B.47% 0.38%
Agricubtursl NA 1.51% A 8% 2.82% 0.11%
Logging MNA 0.00% Mk C.02% C.00% 0.02%%
Maring Vessels 0.78% N4 ) ] 2.00%
Neonmaed Engines and Vehiciea m 8.33% MNA 1131% 1219% 5.03%
Highway Vehicles NA  2570% NA 1246%  28.45% 75.49%
BA goeew NA 56.24%  BLAI% 19,48
Al Saurces NA  100.00% MNA 100.00%  100.00% 100,00
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Saint Louts MSA Inventory A
Emissicn Inventory Surnmary - Alr Toxics and SOx

tpy ——
Equipment Category FM Aidehydes Berzers 13 But, Gas. Vap. S50«
Lawn & Garden 47 26 70 28 568 25
Airport Service 148 ¥ g a 4 gy
Racrastional ar 4 29 12 36 1
Racreational Maring 249 28 120 52 g1g 20
Light Commarcinl 43 15 33 13 173 30
Industrial 230 49 28 12 a9 144
Canatructien 1,158 179 4 21 A4 844
Agricultural 656 10 24 12 21 2064
Logging 1 e t 1 & ¥
Marine Yeoseia 124 ND oo i HRQ HD
MNuorroad Engnes and Vehices 2,781 416 349 154 1,589 1.445
Highmway Valicias 38,009 ND ND ND ND ND
j 69,636 ND ND ND ND ND
All Sources 130,496 M4 MNA MNA MNA MNA
Saim Louis MSA Inventory A
Emission Invantory Summary - Al Toxics and S0x
Fercent of Tolal Inventory
% total 1py
Equipmaent Categary PM Aldehydes Benzena 1,3Bt. Gas. Vap. SO
Lawn & Garden 0.04% A MNA NA MA MA
Alrpor 3arvice 0.11% NA NA A MA NA
Facreaticral 0.03% A, MA HA MA MNA
Recraational Marine 0.19% MA NA NA MA MNA
Light Comrmerciat 0.03% MA NA NA A MNA
Industrial C.18% NA MA MA, HNA NA
Construction 0.8% MNA NA MA MA NA
Agricultural 0.51% MA MA, A MA A
Logging 0.00% A, NA A MA NA
¥ Q.14% NA NA NA NA NA
Monroad Engines and Vehicles 2.12% MA TY NA MNA MNA
Highway Veniclea 29.20% NA A, NA NA A,
£5.88% bA NA A b4 NA
All Sources 100.70% HA MA NA M NA
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San Dlego AB

frvaniory A

Ermiasion Invantery Surmmary - YO, NOx, CO

--------- L tpad
Equipmuant Category Yoo MO cO YOS MOw
Lawn & Garden 5,829 387 58,927 25 1 ..
Alrport Servica 218 1,439 1,760 1 4 5
Racreaiional 1197 33 4,131 5 Q g
Racraailonal Marine 3,682 593 14,593 12 3 "
Light Commuercial 938 241 12,318 3 1 34
Incustrial 657 1.704 7B 2 ] 21
Conamuction 2078 14,283 11,888 a 14 26
Agricutbural 285 1,215 1,197 1 5 1
Logging &0 o el 0 ¢ 0
L ) T4 2 41 i
MNonroad Engines and Vehicles 15,800 12,998 113223 B85 112 153
Highway Vehicles 47138 570,100 130 142 $.343
Qther Areq ang Point Sources E.'.! D 24,000 2l o 124
Al Sources NA MNA FiF383 485 288 1 650
San Diego AR A
Emission lrventory Summary - YOI, NOx, CO .
Farcent of Total Invantory
s TR [ ————— % total tpsd 2, tatal tpwd
Equipment Gategory Yoo MNOx cO Voo MOy ol
Lawn & Qarden NA NA TEEY 5.40%% 0.50% 2.501%
Alrpen Service MNA A 0.23% o13% 1.37% 0.29%%
Racreational MA NA 0.54% 1.05% 0.05% 0,36
Recreational Martne MNA MA 1.93% 4.02% 1.00% 0.70%
Light Commercisl MNA NA 1.50% 0.58% 0.23% 2.05%
Industrial NA A, 1.00% 0.34% 1.88% 1.30°%
Construction NA NA 1.53% 1.62% 18.08% 1.58%
Agricultural MHA NA 0.15% 0.21% 1.57% 0.05%
Logging NA NA  0.02% 0.04%  0.00% 0.03%
tdarne Vessels m NA Qoo Q% 14.29% 0,41%%
Nenroad Engnes ard Vahicles MNA 14.57% 12.89°% 38.79% 92675
Highway Vehicias MA A Ta.3d% 27 8% A9 3% a1.43%
NA NA  1209% 8.24%  1L86% 23'%
Al Sources NA NA  100.00% 1E0.00% 100.00% 100 2K
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San Disgo AB Inventory A
Emisshon Inveniory Summary - Alr Toxics and S0x

oy
Equipment Category FM Aklahydws Benzene 13Bwt. Gas. Vap. S0x
Lawn & Gaerden 128 72 183 74 RL ] [21:)
Ajrpon Service 161 7 B 3 4 95
Aecteational i T 33 i4 124 3
Recreational Marne 167 g g9 38 725 44
Light Commercial as 12 26 10 151 29
Industriai 137 29 18 7 A a6
Construction 1,698 P 53] &1 n 64 1.252
Agriculturel 223 37 a 4 Li] a5
Logging 1 1 2 1 5 f
: 824 ND ND ND ND R
fNonrmad Engines and Vehlcles 3.418 467 424 182 2.305 8662
Highway Vehicles £,935 ND ND ND Nk 2.408
Ciher Awa and Poirt Sources 179,215 ND ND ND ND 2723
All Sources 189,569 NA NA MA M 14,784
San Diego AB inventory A

Emiasion Inveniory Summary - Air Toxkes and SOx
Farcant of Total Inventory

=4 total tpy
Equipmant Categoty FM Aldehydes Benzens 1.3 But., Ga». Vap. B0
Lawn & Garcden 0.07% MA MNA, MNA MA 0.46%
Airporl Service 0.09% MNA NA NA NA 0.64%
Racraationa 0.01% MA. A NA M, 0.02%
Recremtiorg) Marine C.05% M MA MA MA Ry
Light Commercia 0.0M% MNA, Mk, A NA 0.19%
Induatrial 007 MNA NA A NA 0.658%
Construction 0.90% MA MNA HA MNA A.47%
Agriculiural 0.12% N MA NA HNA 0.84%
Lngghg 0.00% NA A NA My G.00%
Marine Vesasls .46% HA b NA NA  4rg0%
Nonroad Engines and Vehicles 1.80% NA A NA NA BERR2Y,
Highway Yehiclsa A.88% MA MNA MA MA 18.26%
Qthee Area and Poin) Sources Q424 NA NA NA ju AL
Al Sources 100.00% A NA NA NA  100.00%
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San Joaquin AB fnventory A
Emiasion frvemory Summary - VOO, NCOx, CO

P S—— Py e Ipsd
Equipmant Catagaory Yoo NOx O WO NCx
Lawn & Garcen 4,738 221 38,067 17 1 -
Airport Service 25 163 202 Q o 1
Recreationsa| 244 7 BAZ 1 0 t
Recreational Maring a7 254 4,374 5 1 K|
Light Commearcial 285 254 12.969 ] 1 K|
industrisl 453 1,387 6,358 H & t7
Constructhon 1,833 11,303 2,326 8 41 20
Agricuitural 3,636 16,708 16,452 14 g2 1
Logging 136 145 520 o 0 1
Maciog Veassls R HNR NG 2 3 Q
Nenroad Engines and Vahicles 12757 A0, 440 26,109 46 113 119
Highway Vehiclas ND ND ND 15 240 1,100
NR NR ND L2 243 g3
Al St MA NA NA 1.219 a0z 1.90%
Sarr Joaguin AB Invariory A .
Emission Inventary Summary - YOG, NOx, GO
Farcent of Total Inventory
=G O Y %o Lol ped % total tpwot
Equipmem Categary VOo MO oo YOO HOx oo
Lawn & Gardan NA MNA MA 1.36% 0. 14% f.d-g-‘?-f:
Airport Service MNA NA HA 0.01% 0.07% 0.03%
Recraaticnel MA, MNA MNA 0.09% Q.01% 0.06%
Recreational Marine MNA A A 0.37% 0.22% 0.18%,
Light Cormmaercial HA NA MNA 0.22% 0.12% 1.87%
Inch.rstrtal T MNA MNA 0.10% 0.83% I s
Consiruction MNA MNA N 0.49% 6.759% 107
Agricuitural NA, MNA MNA 1.11% T4 0.57%
Logging M NA, MNA G.035% 00T D.a7%%
AT N NA NA 002%  Qddn 20z
Monmad Engines and Valhices NA MNA AB1% 18 827% R.2ES,
Highway Vehicles NA NA NA 12.31%  39.87% 57.82%,
NA A NA 83.08%  ALAN% g1
Al Scurces A MNA MNA 100.00%  100.00% 100.00°%
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San Jomguin AB Inventary A
Emiasion inventory Surmmary - Atr Toxics and 50x
- tw

Equipment Category PM Aldshydes Senzens 138w, Ges Vap. SO
Lawn 8 Garden g2 45 128 L) 181 40
Alrport Servica 18 1 1 H 4] 11

Racraalicrai 2 1 ¥ | 2 ]

Recrealkenal Maring 28 11 17 ¥ 36848 18
Light Commeansat 38 13 a7 1 158 30
Industrial 112 24 13 5 40 T
Consmuation 1,335 208 48 2hb 50 Sad
Agricultural 3.068 504 108 56 66 1.304
Logging 21 4 4 2 14 12

, 74 ND NQ ND 408

Nenroad Engnes and Vehicies 4,786 g810 a5z 161 1.488 2.870
Highway Vehicles 13,505 ND MD MO ND 9,135
Othoc Area ond Point Soyrcss  Z2L789 ND ND ND ND 18790
All Scurcas 750,050 NA NA NA MA 28,765
San Joaquin AB Inventary &

Emission Inventory Summary - Ar Toxics and S0«

Parcer of Total Inventory

% lated 1py

Equipmenit Calagory P Aldehydes  Benzene t, 3B Gas. Yap S0
Lawn & Garden 0.01% A MA A MNA 0. 14%
Akport Service 0.00% NA NA NA NA 0.04%
Racraational 0.00% LA, NA MA NA 0.00%
Recreational Marina 0.00% MA Ma NA NA 0.068%
Lighi Commercial 0.01% M MNA NA MA D.10%
industriai 001% MNA A MNA NA 0. 24%
Conatmuction 1% NA MA N& NA 342%
Agricultural 041% MA MNA A MA 4.53%
Logying 0.00% MNA MA A MA D.04%
Mgrine Veesels 2.0t % % b4 NA HA Lok
Norroad Enghies and Vehicles 9.84% NA NA A 9.8
Highway Vehicles NA NA NA NA  31.70%
Qther Area and Poinl Sources !LE}& N& bA L} BA  5833%
Al Sources 100.00% NA MA M, MA  100.00%
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Soeattle-Tacomm MSA Inventary A

Emission Inventory Summary - YOO, NOx, CO

r—————— e {psd
Equipmant Category VoG MOx oo VoG NOx
Lawn & Gardan 4,935 264 39.8683 0 1 1.
Arpont Service 195 1,205 1577 1 4 4
Racraational a33 21 2526 3 ] 7
Recraational Marina 5478 723 17.250 3 ) & ]
Light Commaerchal 1,086 272 14,140 a 1 i}
Induatrial 628 1.91% a3 2 L) 24
Construction 1,854 12.958 10,574 g 54 17
Agricultural 258 1,232 1.1 1 -] 1
Logging 263 1,511 1,968 1 4 5
Matine Ysgaala idd 1700  2L040 g 47 -]
Honroed Engines and Vehicles 17.738 37443 129.804 75 128 213
Higtway Vehicles N ) 267,670 MO NI 15158
Dther Area end Point Sources  NE ND 130973 NQ NP L
All Saurces NA MA 537,453 A, NA 2.293
Seattts-Tacoma MSA Inventory A
Emizsion Inverory Surmmary - VOC, NQx, CO .
Parcant of Talal inventory
et Y % totel 1pad e 1otal Ipwd
Equipmen Category VoG NCx co Voo NCx C0
Lawn & Garden MNA NA 6.67% MA MNA 0.82%
Alrpon Service NA MNA 0.26% MNA NA, 0,19
Fecraationat MNA A 0.42% MA MA, 029
Recreationat Marine MNA MNA 2.80% MNA, NA 0.41%
Light Gommerciel MA NA 2.37% A MNA 1.8%%
Indusirial MNA MA 1.47% MNA MA 1.05%
Congtruction MHA MNA 1.7 MA A 0.76%
Agricuttural NA NA 0.20% M ok 0.037%
Logging MA MA 0.33% NA NA 0.23%
: m MA 5.35% NA NA 342
Nonrcad Enginea and Yehicles NA  21.73% NA NA 9.29%
Highrerry Vahicles MA NA  4200% MNA MA BE 07
Othet Ajea and Point Sources NA NA  2347% N DA FLEEA
All Sources NA MNA  100.00% NA MA 100 00
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Saatte-Tacoma MSA Inventory A
Emission Inventory Summary - Air Toxes and 50x

Loy
. Equipment Category PM Aldehydes Benzene 1.9 But. Gas. Vap. SOx
Lawn & Garden 84 48 130 53 £91 4B
Airpart Sarvice 145 ¥ 8 3 4 28
Recreational 15 4 23 1a 79 2
Recreational Marine 233 43 114 &1 1,588 A
Light Commarcial 41 14 30 12 178 32
Inchustrial 164 33 18 B Y o6
Consruction 1,524 237 55 28 LT 1128
Agricutiural 226 ar a 4 5 o8
Logging 194 258 a a o6 125
LI R NE NR La38
Monrcad Enginea and Vehicles 3833 a5 305 171 2.% 8.245
Highway Yehicles 30,151 ND ND ND ND NO
Qther Area and Point Souroes 31979 ND ND ND ND ND
Al Sources 71,662 MNA MA A NA MNA
Seatila-Tacoma WMSA Inventory A
. Ermissicn Inventery Summary - Air Taxies and SO
Parcant of Totel Invertory
% total py
Equipmant Category FM Adehydes Benzene 1,3Bu. Ges. Vap. S5C0x
Lawn & Cardan 0.12% A MNA ek A N
Airport Service 0.20% MA, HA MA MA HA
Racraational C.02% NA NA MNA MNA MA
Recreaticral Marine 0.33% NA MNA HA MA A
Light Commercial 0.06% NA A NA A MNA,
Industrial 0.21% MA NA MNA A NA
Congtruction 2.19% MNA NA A MA NA
Agricuttural 0.32% MA MA NA MHA MA
Lopghtg 0.27% MNA MA MNA MHA MA
anna Y 1A% HA A & MA NA
Honroad Engines and Yehicles 5.0M% T NA MA NA
Highway VYahiclas 42.07% LA, MNA NA MNA MNA
ther Area and Poind Soyrces SN NA A NA NA NA
All Sources 100.00% MA MA MA MA NA
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South Coast AR Inventary A
Emission invertory Summary - VYOG, NOx, SO

== L5 T tpsd
Equipmient Categary VDG N cO VO MNOx
Lawn & Garden 33568 1,829 292,044 t24 ?
Ahrport Service aia 5,447 6,613 2 15
Recreational 4322 119 15,005 1a 0
Facreational Marine 18,128 2,888 43,51 B2 14
Light Sommercial 7532 1,944 59164 21 -]
Frchu striaf 5.530 18917 77518 18 46
Construction 9911 B0.596 56,509 a6 248
Agricutiural 601 2.761 2,719 2 10
Logging 268 75 826 1 a
ND NR ND e 82
Monroad Englnes and Vehicles 7B 662 100458 618,032 309 415
Highway Vehicles ND ND WD 6850 650 9.732
ther Arsa gnd Poim Sources  HD D ND 1400 4 285
All Sources NA MNA MA 2,359 1,409 10914
South Coast AR Svatory A
Emission trventory Summary - VOC, NOx. GO o
Ferceni ol Total Inventery
L —— % totel tpad % total tpwd
Eguipmaent Calegory VoG NCr o Voo N co
Lawm & Garden HA MNA A, 5.28% 0.51% 1 .85%,
Alport Service NA NA NA C.10% 1.06% 0.4 7%
Recreational MNA NA NA 0.75% 0.03% 0.20%
Recraational Marine NA NA MNA 349% 1.00% 0.47%
Light Cemmercial MA MNA MNA 0.89% 0.38% 2.49%,
Induatrial A A MNA 0.86% 3.20% T.95%,
Ceonsinection HNA NA MA 1.58% 17.61% 1.14%
Agricultural MNA NA NA 0.10% 0.7 Q.02%
Logging MNA NA NA 0.03% D% 024G
Marne Veasely % NA NA 831N  449% 0.10%
Honroad Engines and Vehicles MA NA 1200% 2947 8.4
Highwaey Vehicles N MA M, 27.56%  46.84% 851 7%
NA Ha NA 5958%  23.69% 2430
Al Sources NA NA MNA, 100.00%  100.00% 100.00%,
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South Coast AB Inveniory A
Emission Inveetory Summary - Al Toxkes ard SOx

oy
1,3 But. Gas. Vap.

SCu

Equipmant Category FM Akdehydes Banzena

Lawn & Garden 634 56 209 Js2 5,756 329
Alrport Service 610 28 24 12 16 960

Recraational 44 25 121 50 484 19

Racreational Marine ¥ag 167 292 1e8 3.262 206
Light Commercial 249 98 207 a3 1,218 230
indeiatrial 1,382 zap 156 o 485 84D
Conatructon 4,099 t 285 282 150 306 5972
Agrictitural SoT a3 18 a 11 215
Logahng 15 4 7 3 27 7
Marins Yeagsls Lals NR N HR 18230
Nonrmomd Engings and Vehiclas 13,802 2,310 2,115 D08 11.5%% 20.585
Highwey Vehictes 34675 ND ND ND ND 11,680
Other Areg gnd Polnt Soyrces 189.500 NOQ ND NQ Ho 12214
Alt Scurces 214,278 NA NA MA MNA 50,879
South Coast AR Inventory A

Emisalon Imvemory Summary - Alr Taxics and S0x

Fercent of Total Inventory

total Tpy

Equipmant Category PW Aldehydes HBanzens 1.3But Gas. Vap. S0x
Lawn 3 Gearden 0.08% MNA, NA A NA 067%
Alrport Servics 0.07% NA MA MNA MA 0. %
Racrsational 0.01% A MNA Mk MNA 0.02%
Recreational Marine 0.09% A MNA MA NA 0.41%
Light Commearcial 0.04%, MA MNA MN& NA 0.45%
Indusirial 017% NA N N MNA 187
Construction C.89% NA MNA MeA MA 11.74%
Agricuttural 008" NA MA NA HA 042%
Logging 0.00% MA MNA A NA 0o1%
Marins Veszely LTS L) NA NA bA
Monroad Engines and Velriciss 1.88% MNA, NA NA NA  41.25%
Highway Yehicles 4.25% NA NA NA NA  22.96%
Qiber Areg and Polnt Sources 24.06% NA NA NA NA  25.00%
Al SGUICes 100.00% MNA, MNA A NA  100.00%
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Springthend MSA Inveriory A
Ermission Inventory Summary - YOO, NQx, GO

------------- tpy —— e pad
Equipment Category VOO NOx o WOUT MO
Lawn & Garden 840 33 4 838 3 2 N
Alrport Service 0 0 0 0 0 9
Recraational 529 a oE2 Q 0 ]
Recreational Marine 620 70 2,147 4 1 )
Light Cammsrcial 278 60 3,358 1 0 9
Inoustriat 204 £33 2.8az 1 2 ]
Construction 200 1 404 1,122 1 7 1
Agticultural rii 345 344 a 2 Q
Lagging 12 0 37 v] O a
) g 2 2 g 'l N
Noamead Engines arnd Vehlkiles 2.559 2,554 15,689 1" 11 29
Highway Vehicles ND ND ND 62 30 ND
Qthwt Arga gnd Poirt Sources  ND s 4] NP g0 x 3]
All Sources MA, NA NA 123 bl WA
Springfielt MSA Tventory A
Enission Invantory Summary - YOC, NOX, GO o
Percent of Total Inveniory
e DOAR Y e e il Lot “a total tpwd
Equiprmant Category VOO MO oo Voo N co
Lawn & Garden NA M, MNA 2 83% 0.25% Ma
Alrport Service A M, MA 0.50% 0.0 MNA,
Racraatianal A M A 0.34% 0.02% HA
Recreational Marine MA MNA A J41% 0.7d% MA
Light Commarcial A LA MA 0.63% 0.23% A
Induatrinf M HA MA C.47% 2.4:3% MA
Conatructon A N NA 0.77% 9.26% M A,
Agricuthirsl NA MA, NA 0.34% 2.85% KA
Logging NA NA NA 0.03% 0.00% MA
BA E Ha 200 Q00 MA
Nonroad Enginea and Yehicles NA NA a4.60% 16.57% (YT
Highway Vahicles MNA A MA SC92%  AZ.43% MA
B4 HA NA 4048%  4000% i}
All Sources MA HA NA 100.00% 100.00% NA
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Springhield MSA Invvantory A
Emiasian Imvenory Summary - Al Toxics and SOx

tpy
Equipmen Caregory PM Aldehydes Barzena 1,3 But. Gas. Vap. SOx
Lawn & Garden 11 8 16 T 136 G
Arport Sarvice o G o a 0 O
Hucreational 20 2 15 T 19 1
Rscreatonal Marine a7 5 14 & 155 ]
LigM Cormmrwercial 10 3 8 3 40 7
Inch.atrial L3 ] 11 & 3 15 32
Construction 157 26 B 3 ] 122
Agricultural 63 10 2 1 2 a7
Logging 0 o 0 0 1 0
Manns Yeasels 2 g ul L HD 3
Nonroad Englnes and Yehicdles 349 B4 &8 Foi ) 380 200
Highway Vehiclas ND ML ND MO ND ND
her Argg gnd Poim Sourceg NP NR ND ND N HOD
AR Sources A MA MNA NA NA MNA
Springfisld MSA, Invemitary A
Erigsion invemary Summary - Ar Toxics and 50
Farceni ol Total Inventory
%= total tpy
Eguipment Category P Aldehydes Benzens  1.3But. Gas Vap. SO
Lawn & Garden A, MNA NA MA A NA
Alrpott Service HNA N MNA i, A, NA
Recreational A NA NA A MA MA
Riecreational Marine NA MA MA L NA MA
Light Commencial MNA, NA MA A MA, MA
Induatrind NA NA MNA, MA MHA NA
Conatruction MNA N MNA NA MNA MNA
Agricutursl MNA MNA NA MNA MA MA
Logging MNA NA MA NA MNA MA
v NA N NA NA NA NA
MHonmad Enginas and Vehicles NA NA MA NA A
Highway Vehicles NA, NA MA MA A NA
Qiher Arga and Point Sources A A HA hea NA BA
ARl Sources MNA NA MA NA NA HA
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Spckans MSA kveniory A
Emission Inventory Summary - YOC, NOx, CO
EE—— L 1pad r
Equiprmant Category YOG NOx o Voo MO “
Lawn & Gardan 514 26 3.926 3 Q
Alrport Service 27 178 21 0 0 K
Recraational 148 4 432 0 4] -
Recreational Marine 87 15 705 3 0 o
Light Commarcial 168 a9 2,107 0 0 g
Inchu sirial 57 176 799 O 0 2
Construction 180 1.049 B4 1 5 1
Agricultural 140 €37 822 1 3 4]
Legging 12 iy 35 Q 0 a
_ ND ND 245 NR ND i
Nonrcad Engines and Yehices 1,604 2123 10,034 B T4 12
Highway Yaehicles ND ) 9,026 ND ND Zat
Qthier Area an Point Sowrces  ND MR 17748 ND ND 224
Al Sources MNA NA 06,804 MA NA 487
Spokane MSA Inventory A
Emission Inventory Summary - YOU, NOx, CC
Parcant of Total Inventory
—— e frd tpy ———-- - % totel tpad %, 1olal tpwed
Equipment Catagory YOuOo MNOx co YOG HOx Oy
Lawn & Garden MA MA 4.08% MA MNA 0.02%
Airport Service MNA MNA 02%% NA MA 0.12%
Recreational NA MA 0.45% MA NA 0.21%
Recraational Marine NA NA 0.42% MNA MNA 1T O
Light Cornmeraial A M 2.18% MA A 1.1
Irduatrial NA NA 0.82% T MNA 0.45%
Construction A MNA 0.88% MA NA Q.19
Agriculural MNA NA D.84% MA NA 0.08%
Lcxgaging Nk NA 0.04% NA My 0.02%
Maring Vosaely NA NA Q% NA NA Q. 1d%
Nonroad Engines and Vehkles MNA NA 10.38% NA MNA 243
Highway Vahickes NA MNA 9.32% NA N 51.60%,
BA MA  B031% NA NA 45977
Al Sources HA MA  100.00% MA MNA 100 0
M-48 FINAL - November 1961



Spokare MSA krvariary A
Ermiasion Inventory Summaery - Ar Toxkes and SOx

ey
Equipment Category PM Akdshycdes Denzens 1 3Bu. GSas Yap. S0x
Lawn & Garden 8 5 13 5 o8 5
Amrport Servica 20 1 1 o 1 12
Recreationg| a 1 4 2 14 0
Racreatonal Marineg 23 2 11 5 30 2
Light Cammarcial B 2 & 2 b 5
Indugtrial 14 3 2 1 5 9
Construction 124 19 4 2 5 o
Agriculturad "7 19 4 2 a S0
Logging g o a o 1 0
: N NR NR HD NR ND
Nonroad Engines and Vehidas 3te 52 44 19 184 173
Higtmwey Veticles 3,881 ND ND ND MO ND
Cther Areg and Point Sources L8537 MD () ND ND ND
Al Scurces 14,024 MA MNA NA NA MA
Spokane MSA ventory A
Emission Inventory Summary - Ar Toxics and S0
Fercert of Total Inventory
% tolal tpy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. S50
Lawn & Garden 08% MA N NA A, MA
Alrport Service 0.14% NA MA MA, A, MA
Recraational ' 0.02% NA hA, MA, A NA
Recreaticnal Marine 0.17% MNaA, NA MNA MA MNA
Light Commencal 0.0d% NA MA MA N MNA
Industrial 0.10% MA NA MA NA, MNA
Construction 0.88% MA NA Mk NA, A
Agricuttural 0.83% MA NA NA MA MA
Legging 0.00% MA Mk NA LA NA
Viaae L.007% N& A NA HE BA
MNonroad Engines and YVebicles 2.25% NA MNA NA MA
Highway Vehicks 27.85% MNA NA MA MNA MA
10.09% NA b NA NA Ha
All Sources 100.00% MA MNA MNA NA MA

FINAL - Movember 1991
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Washington DG MSA Inventory A
Ermdsshan Invenlory Summary - VOC, NOx, oo

e ey B tpad
Eqyuipmant Category WoC NOx co WO MO
Lawn & Garden 8,612 e P 53,073 27 2 3
Ajrport Service 3489 2.589 3,148 1 b 2
Recraational B0 19 232 2 0 8
Ascreatonal Marine 1,838 181 6013 11 1 1
Light Commerciet 1,204 274 15034 3 1 41
rdustrial are 1,158 5,206 1 3 15
Constructian 2.560 17,885 14,470 11 T4 2d
Agricuiyural 523 2,972 2.362 2 10 2
Logging 121 1 364 g o 1
Marne Vesgeld 206 i 923 4 1 g
Nonroad Engines and Yaehicles 15,300 25082 104,54 1 &1 99 134
Higtway Yehiclea MO 23088 306,008 345 250 2181
Qther Area and Polnt Soyrces MR 88,336  53gas a2 242 1587
Al Sources NA 196486 582,651 &0 542 2.462
Washingtor: DT MSA Inventory A
Emiasion Invemory Summary - YOO, NOx, CCQ .
Farcunt ol Total Inventory
S T T | VR % totel tpad 2, total towd
Equipment Calegary Voo NCOx oo voo MNOx co
Lawn & Garden MNA 0.18% A% 4. 40% 0.26% 1.06%
Alrport Service NA 1.32% 0.56% 0.18% 1.20% 0.35%
Fecreational A 0.01% 0.41% 0.3 0.01% 0.34%
Recreational Martne HNHA 0.09% 107% 1.83% 0.19% G.05%
Light Commarcial NA& 0.14% 2.68% 0.56% 0.13% ' BB%,
Inchustrial MA 0.50% 0.94% 0.17% 0 54% 0.50%
Construction NA 2.10% 25T% 1.75% 12.55% 0.97%
Agricultural NA 1.29% 0.42% 0.30% 1.76% 0065
Logging MA  DO0%  DDE% 0.06%  0.00% 0.04%
Matine Vegasis NA iz oomm gag%  Qiih %
Nonroad Engines and Yehkiss 12.76%  18.65% 10.05%  18.78% 5 46%
Highway Vahicles NA 42.20% 70.06% 56.73% 42.31% B?.E?"fq
NA  4490%  10.49% B 4081% 8.7
Al Sources WA 100.00% 100000 100.00% 100.00% 1000 0™

M50 EIMAL - Movember ']



Washington DC MSA nventory A
Emission inventory Summary - Alr Toxles and SOx

tpy
Equipment Catagory PM Aldehydes Benzene 1,38ut. Gas. Vap. S0x
Lawn & Garden 115 65 175 70 1,201 62
Airport Service 290 13 12 6 8 171
Recreational 21 4 25 10 69 2
Recreational Marine 96 15 49 21 237 16
Light Commercial 44 15 33 13 185 33
Industrial 93 20 1 5 34 58
Construction 2,113 328 75 39 80 1,655
Agricuitural 435 72 15 8 11 i85
Logging 3 1 3 1 13 0
' ) NR ND NR ND ND ND
Nonroad Engines and Vehicles 3,210 532 397 174 1,838 2,083
Highway Vehictes ND ND ND ND ND
Other Area and Point Sources _Q ND NR ND ND ND
Alt Sources NA NA NA NA NA NA
Washington DC MSA inventory A
Erission Inventory Summatry - Air Toxics and SOx
Percent of Totat Inventory
% totat tpy
Equipment Category PM Aildehydes Benzene 1,3But. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricuitural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
ne V NA NA NA NA NA NA
Nonroad Engines and Vehicles NA NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
Qther Area and Point Sources NA NA NA NA NA NA
All Sources NA NA NA NA NA NA
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USA Inventory A (in-use est.)
Emission inventory Summary - VOC, NOx, CO

e e - NSttt tpsd

Equipment Category vOoC NOx co voc NOx

Lawn & Garden 865,540 13,758 6,761,335 3,365 59

Alrport Service 17,046 104,233 151,433 47 286

Recreational 726,252 5,208 1,374,127 4] 5

Recreational Marine 1,551,131 87573 4,593,912 9,558 547

Light Commercial 168,960 30,233 3,694,644 461 g3

industrial 98,624 237,897 1,393,952 276 652

Construction 160,554 1,024,797 998,354 669 4,268

Agricultural 219,061 935457 1,072,551 980 4,101

Logging 29450 77,830 190,494 81 213

Madne Yesaels 243464 218799 1822527 1489 599

Nonroad Engines and Vehicles 4,377,082 2,735,785 22,053,329 17,686 10,813

Highway Vehicles 5,639,454 6,547,763 36,034,743 16,996 19,733

Qther Area and Point Sources 13,694,163 13,955,333 24,460,414 20491 3824

All Sources 23,700,699 23,238,881 82,548,406 72,173 68,780

USA Inventory A (in-use est.)

Emission Inventory Summary - VOC, NOx, CO .
Percent of Total Inventory

. 1 | ) o — % total tpsd % total tpwd

Equipment Category VOg NOx co vOG¢ NOx co
Lawn & Garden 3.65% 0.068% 8.19% 4.66% 0.09% 2.12%
Airport Service 0.07% 0.45% 0.18% 0.06% 0.42% 0.20%
Recreationai 3.08% 0.02% 1.66% 1.08% 0.01% 4.43%
Racreational Marine 8.54% 0.38% 557% 13.24% 0.80% 0.48%
Light Commercial 0.70% 0.13% 4.48% 0.64% 0.12% 4.84%
industrial 0.42% 1.02% 1.69% 0.38% 0.95% 1.83%
Construction 0.88% 4.41% 1.21% 0.93% 6.20% 0.79%
Agricultural 0.92% 4.03% 1.30% 1.33% 5.96% 0.34%
Logging 0.12% 0.33% 0.23% 0.41% 0.31% 0.25%
Maiine Vessels 2%  094%  221% 208%  Q87% 2.39%
Nonroad Engines and Vehicice 18.47% 11.77% 26.72% 24.51% 15.72% 17.66%
Highway Vehicles 23.79% 28.18% 43.85% 23.55% 28.69% 40.62%
Qther Area and Poimt Sources  5Z74%  $0.05%  29.63% 5L9S%  55.59% 41.72%
All Sources 100.00% 100.00% 100.00% 100.00%  100.00% 100 .00°
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USA Inventory A (in-use ast.)
Emission Inventory Summary - Alr Toxics and SOx

Py
. Equipment Category PM Aldehydes Benzene  1,3But. Gas. Vap. SOx
Lawn & Garden 14,677 4,459 24,289 10,159 84,326 4. 161
Airport Service 11,679 529 506 252 315 6,892
Recreational 13,239 1,481 $ 21,415 9,217 17,275 579
Recreational Marine 73,714 8,840 44,103 18,969 92,718 9,146
Light Commsercial 4,518 1,468 4,602 1,851 24,424 4,366
Industrial 19,085 4,037 2,808 1,246 7.081 11,901
Construction 121,417 18,844 4,733 2,403 4578 89,303
Agricuitural 172,194 28,257 6,469 3,343 4 441 73,063
Logging 10,689 1,522 858 376 1,889 6,481
16.204 ND bR N HR 24504
Nonroad Engines and Vehicles 457,396 69,438 109,783 47 816 237,048 230,495
Highway Vehicies 1,397,738 ND ND ND ND 852572
8384620 ND ND NR ND 22,311,998
All Sources 8,239,754 NA NA NA NA 23,195,065
USA Inventory A (in-use est.)
Emission Inventory Summary - Alr Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 0.18% NA NA NA NA 0.02%
Airport Service 0.14% NA NA NA NA 0.03%
Recreational 0.16% NA NA NA NA 0.00%
Recreational Marine 0.89% NA NA NA NA 0.04%
Light Commercial 0.06% NA NA NA NA 0.02%
Industrial 0.23% NA NA NA NA 0.05%
Construction 1.47% NA NA NA NA 0.39%
Agricultural 2.09% NA NA NA NA 0.31%
Logging 0.13% NA NA NA NA 0.03%
0.20% NA NA NA NA  Ql%
Nonroad Engines and Vehicles 5.55% NA NA NA NA 0.99%
Highway Vehicles 16.96% NA NA NA NA 2.81%
2L4g% NA NA NA NA  96.19%
All Sources 100.00% NA NA NA NA  100.00%
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Atlanta MSA Inventory A (in-use est.)
Emission Inventory Summary - VOC, NOx, CO

e Py e tpsd
Equipment Category VOC NOx CoO vOoC NOx
Lawn & Garden 12,439 188 96,594 44 1 7v
Airpont Service 339 2,073 3,009 1 8 8
Recreational 730 5 2.603 3 o 5
Recreational Marine 6,513 354 18,470 34 2 14
Light Commercial 2,258 263 31,480 6 1 86
Industrial 661 1,578 9,275 2 4 25
Construction 2,240 14,176 14,025 8 51 31
Agricuiturai 363 1,559 1,786 1 -] 1
Logging 308 1 889 1 0 2
9 QNR 2 2 NR
Nonroad Engines and Vehicles 25,850 20,196 178,132 100 70 250
Highway Vehicles ND 69,148 ND 319 208 ND
] 22223 N0 F:74 248 ND
All Sources NA 181,805 NA 708 527 NA
Atlanta MSA Inventory A (in-use esi.)
Emission inventory Summary - VOC, NOx, CO .
Percent of Total inventory
mmmmmm % total tpy  -—e-e—-ece e % total tpad % total tpwd
Equipment Category voOC NOx co vocC NOx Co
Lawn & Garden NA 0.10% NA 6.17% 0.13% NA
Airport Service NA 1.14% NA 0.13% 1.08% NA
Recreationat NA 0.00% NA 0.40% 0.00% NA
Recreational Marine NA 0.19% NA 4.83% 0.35% NA
Light Commercial NA 0.14% NA 0.88% 0.14% NA
Industrial NA 0.87% NA 0.26% 0.82% NA
Construction NA 7.79% NA 1.15% 9.73% NA
Agricultural NA 0.96% NA 0.19% 1.10% NA
Logging NA 0.00% NA 0.12% 0.00% NA
NA  000% Q00%  0.00% NA
Nortroad Engines and Vebhicles NA 11.10% NA 14.13% 13.36% NA
Highway Vehicles NA  38.01% NA 45.19%  39.54% NA
Qther Area and Point Sources NA  50.89% NA 4068%  4210% NA
All Sources NA 100.00% NA 100.00% 100.00% NA

MoS4 FINALI - November 1001



Atlanta MSA Inventory A (in-use est.)
Emission Inventory Summary - Air Toxics and SOx

oy
Equipment Category PM Aldehydes Benzene  1,3But. Gas. Vap. SOx
Lawn & Garden 209 64 354 148 1,068 58
Airport Service 232 1 10 5 6 137
Recreational 7 2 21 9 43 1
Recreational Marine 316 36 188 80 348 38
Light Commercial 55 16 65 27 209 38
Industrial 127 27 19 8 46 79
Construction 1.871 260 68 33 63 1,236
Agricuitural 287 47 1" e 7 122
Logging 12 1 9 4 17 0
' , bR bD NR NO ND ND
Nonroad Engines and Vehicles 2,917 464 740 320 1,807 1,709
Highway Vehicles ND ND ND ND ND ND
Other Area and Point Sources  ND ND ND ND NONQ
All Sources NA NA NA NA NA NA
Atanta MSA Inventory A (In-use est.)

Emission inventory Summary - Air Toxics and SOx
Percent of Total Inventory

% total tpy

Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. S0x
Lawn & Garden NA NA NA NA NA NA
Alrport Service NA NA NA NA NA NA
Recreationai NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
arine Vease NA NA NA NA NA NA
Nonroad Engines and Vehicles NA NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
NA NA NA NA NA NA

All Sources NA NA NA NA NA NA




Baltimore MSA Inventory A (in-use eat.)

Emission Inventory Summary - VOC, NOx, CO

B — tpy ———————————————
Equipment Category vOoC NOx co
Lawn & Garden 7,487 120 58.199
Airport Service 321 1,962 2,855
Recreational 1,304 9 2,488
Recreational Marine 2,614 250 9,730
Light Commercial 1,819 192 24,055
Industriai 575 1,387 8,122
Construction 1,452 9,268 9,029
Agricuitural 479 2,044 2,343
Logging 159 0 480
lSed .40 30392
Nonroad Engines and Vehicles 17,833 21,203 148,593
Highway Vehicles ND 54,317 ND
QOther Area and Point Sources  ND 59976 34462
All Sources NA 135496 NA
Baltimore MSA Inventory A (in-use est.)
Emission inventory Summary - VOC, NOx, CO
Percent of Total inventory
%o tOMBI Py -memneem e
Equipment Category VOC NOx CO
Lawn & Garden NA 0.09% NA
Airport Service NA 1.45% NA
Recreational NA 0.01% NA
Recreational Marine NA 0.18% NA
Light Commercial NA 0.14% NA
Industrial NA 1.02% NA
Construction NA 6.84% NA
Agricultural NA 1.51% NA
Lagging NA 0.00% NA
, NA  441% NA
Nonroad Engines and Vehicles NA 15.65% NA
Highway Vahicles NA  40.09% NA
! NA  44.26% NA
All Sources NA  100.00% NA

tpsd t
vOC NOx .
29 1 3
1 5 8
1 0 17
16 2 2
5 1 66
2 4 22
6 39 15
2 9 2
0 0 1
4 8 g
€7 78 252
200 164 1,328
228 164 228
493 404 1,808
% total tpsd % total tpwd
vOGC NOx CO
5.96% 0.13% 2.03%
0.18% 1.33% 0.43%
0.28% 0.00% 0.92%
3.18% 0.39% 0.12%
1.02% 0.13% 3.65%
0.33% 0.94% 1.23%
1.23% 9.56% 0.82%
0.43% 2.22% 0.09%
0.09% 0.00% 0.07%
Q90%  405% 4.60%
13.59% 18.75% 13.96%
40.57%  40.55% 73.53%
45.84%  40.70% 12.51%
100.00% 100.00% 100.00%
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Baitimore MSA

Emission inventory Summary - Air Toxics and SOx

Inventory A (in-use est.)

tpy
. Equipment Category PM Aldehydes Benzene 1,3 But. Gas, Vap. SOx
Lawn & Garden 128 39 210 a8 734 36
Airport Service 220 10 10 5 6 130
Recreationai 24 3 38 17 N 1
Racrsational Marine 104 19 68 29 384 21
Light Commercial 43 13 52 22 156 28
Industrial 111 24 18 7 41 69
Construction 1.098 170 43 22 41 808
Agricultural 376 62 14 7 10 180
Logging 6 1 5 2 9 0
22 ND NR LZ19
Nonread Engines and Vehicles 2,412 340 456 198 1,412 2,97
Highway Vehicles ND NC ND ND ND ND
r ND ND Np ND ND ND
All Sources NA NA NA NA NA NA
Baltimore MSA Inventory A (in-use est.)
Emission Inventory Summary - Air Toxics and SOx
Parcent of Total Inventory
% tota tpy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Gargen NA NA NA NA NA NA
Alrport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
Marine Vessels NA NA NA NA NA NA
Nonroad Engines and Vehicise NA NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
Other Arga and Point Soyrces NA NA NA NA NA NA
All Sources NA NA NA NA NA NA

TINAT Navambaer [O01
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Baton Rouge CMSA

Inventory A (in-use est.)

Emission Inventory Summary - VOC, NOx, CO

e tPY ammem————m e
Equipment Category VoC NOx coO
Lawn & Garden 1,983 M 17,256
Airport Service 247 1510 2,190
Recreational 624 4 2.225
Recreational Marine 3,278 108 7,064
Light Commercial 908 106 12,6568
Industrial 165 394 2,313
Construction 1,116 7.061 6,986
Agricuiturai 120 518 593
Logging 42 129 07

_ 108 1849 324

Nonroad Engines and Vehicles 8,588 11,713 51,987
Highway Vehicles ND 14,555 ND
ND 82.744 ND

Ali Sources NA 109,012 NA

Baton Rouge CMSA Inventory A {in-use est.)

Emission inventory Summary - VOC, NOx, CO
Percent of Total Inventory

——evennanemee- P totAl tRY e

Equipment Category voC NOx co

Lawn & Garden NA 0.03% NA

Airport Service NA 1.39% NA

Recreational NA 0.00% NA

Recreational Marine NA 0.10% NA

Light Commercial NA 0.10% NA

Industrial NA 0.36% NA

Construction NA 8.48% NA

Agricultural NA 0.47% NA

Logging NA 0.12% NA

Marine Veagels * LI0% NA

Nonroad Engines and Vehicies 10.74% NA

Highway Vehicles NA 13.35% NA

Other Area NA  Z5.90% NA

All Scurces NA 100.00% NA

tpad tpw
Vo< NOx

7 0 5.

1 4 8

3 o 3

17 1 5

3 0 35

0 1 8

4 26 15

0 2 0

0 0 1

9 2 1

35 39 a5

64 44 ND
a0 el ND

369 310 NA
% total tped % total tpwd
VoG NOx co
1.94% 0.04% NA
0.18% 1.34% NA
0.69% 0.01% NA
4.64% 0.18% NA
0.88% 0.08% NA
0.12% 0.35% NA
1.09% 8.25% NA
0.12% 0.62% NA
0.03% 0.11% NA
Qoe%  184% NA
9.59% 12.63% NA
17.32%  1417% NA
Bore I321% NA
100.00% 100.00% NA

BINAI . Noavember |99




Baton Rouge CMSA

Emigsion Inventory Summary - Air Toxics and SOx

. Equipment Category

Inventory A (in-use est.)

tpy
1,38ut. Gas. Vap.

PM Akighydes Benzene SOx
Lawn & Garden 37 11 56 23 179 11
Airport Service 169 8 7 4 4 100
Recreational 8 2 18 8 a7 t
Recreational Matine 170 14 95 41 134 15
Light Commercial 22 7 26 11 84 15
Industrial 32 7 5 2 12 20
Construction 832 130 33 17 31 816
Agricuitural 95 16 4 2 2 40
Logging 17 2 1 1 3 1
Marine Vessels 199 NQ NR NR 39
Nonroad Engines and Vehicles 1,491 195 245 107 486 1,568
Highway Vehicles ND ND ND NO ND
Qther Area and Point Sources MZ ND ND ND ND NR
Afll Sources NA NA NA NA NA NA
Baton Rouge CMSA Inventory A (in-use est.)
Emission Inventory Summary - Alr Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aldehydes Benzene 1,3 But, Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA MNA
Airport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
, NA NA NA NA NA NA
Nonroad Engines and Vehicles NA NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
Qther Area and Point Sources NA NA NA NA NA NA
All Sources NA NA NA NA NA NA

FINAI - November 1991
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Boston CMSA Inventary A (in-use est.)
Emission invenory Summary - VOC, NOx, CcO

B I tpsd
Equiprnant Category VoG NOx Cco voC NOx
Lawn & Garden 7,337 135 59,922 37 1 .
Airport Service 409 2,496 3,630 1 7 10
Recreational 6,051 44 10,220 4 0 84
Recreationai Marine 2,446 134 6,907 17 1 1
Light Commercial 4,389 423 58,357 12 1 152
Industrial 1,802 4,400 25,659 5 12 70
Construction 1,825 11,786 11,235 9 56 12
Agricultural 129 546 626 1 3 0
Logging 117 0 339 o] 0 1
Marine Veasels bR ND ND g 2 L
Nonroad Engines and Vehicles 24,505 19,964 173,898 86 85 357
Highway Vehicles ND ND ND 415 207 1,470
h in ND ND ND 304 169 599
All Sources NA NA NA 806 461 2,425
Boston CMSA Inventory A (in-use est.)
Emission inventory Summary - VOC, NOx, CO .
Percent of Total Inventory
T T . - % total tpsd % total tpwd
Equipment Category voC NOx coO vOC NOx co
Lawn & Garden NA NA NA 4.58% 0.16% 1.06%
Airport Service NA NA NA 0.14% 1.48% 0.41%
Recreational NA NA 0.52% 0.01% 3.46%
Recreational Marine NA NA NA 2142% 0.22% 0.03%
Light Commercial NA NA NA 1.50% 0.25% 6.25%
tndustriai NA NA NA 0.63% 2.62% 2.90%
Canstruction NA NA NA 1.07%  12.05% 0.51%
Agricultural NA NA NA 0.00% 0.65% 0.02%
Logging NA NA NA 0.04% 0.00% 0.04%
Marine Vesssis NA NA 0g3% 1 0.03%
Nonroad Engines and Vehicies NA NA NA 10.71% 18.51% 14.70%
Highway Vehicles NA NA NA 51.50%  44.90% 60.62°%
NA NA NA ILTP% 5% 24.68%
All Sources NA NA NA 100.00% 100.00% 100.00°%

TINAT - November 1991



Boston CMSA

Inventory A

{In-use ast.)

Emission Inventory Summary - Alr Toxics and SOx

tpy
. Equipment Category PM Aidehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 128 39 201 84 884 38
Alrport Service 280 13 12 6 8 165
Recreationai 117 12 179 77 108 4
Recreational Marine 101 13 62 26 411 13
Light Commercial 100 30 126 53 351 62
Industrial 352 74 51 23 133 220
Construction 1,406 217 54 27 53 1,026
Agricultural 100 17 4 2 3 43
Logging 5 1 3 1 6 o
173 ND ND NR ND
Nonroad Engines and Vehicles 2,760 415 692 300 1,956 1,572
Highway Vehicles ND ND ND ND ND ND
L ND NQ ND NR ND ND
All Sources NA NA NA NA NA NA
Boston CMSA Inventory A (in-use est.)
Emission Inventory Summary - Air Toxics and SOx
Percent of Total inventory
% total tpy
Equipment Catagory PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commarcial NA NA NA NA NA NA
industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
NA NA NA NA
Nonroad Engines and Vehicles NA NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
j NA NA NA NA NA NA
All Sources NA NA NA NA NA NA
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Chicago CMSA

Inventory A (in-use est.)

Emission Inventory Summary - VOC, NOx, CO

——m———————— tpy —mmssamnmem————
Equipment Category vOC NOx cO
Lawn & Garden 13,248 251 110,726
Airport Service 828 5,063 7,355
Recreationat 9,009 65 15,216
Recreational Marine 3,384 131 7,698
Light Commercial 7.408 714 93,402
Industrial 3,466 8,447 49,307
Construction 3,743 24,167 23,030
Agriculturad 807 3,406 3912
Logging 168 0 485

€08
Nonroad Engines and Vehicles 42,061 42,862 311,11
Highway Vehicles ND 153,215 ND
h ND 202,107 ND
All Sources NA 498,174 NA
Chicago CMSA Inventory A (in-use est.)
Emission Inventory Summary - VOC, NOx, CO
Percent of Totat inventory
%% tOt@) tPY e

Equipment Category vOoC NOx Cco
Lawn & Garden NA 0.05% NA
Alrport Service NA 1.02% NA
Recreational NA 0.01% NA
Recreational Marine NA 0.03% NA
Light Commercial NA 0.14% NA
Industriad NA 1.70% NA
Construction NA 4.85% NA
Agricuitural NA 0.68% NA
Logging NA 0.00% NA
M NA Q2% NA
Nonroad Engines and Vehicles NA 8.60% NA
Highway Vehicles NA  30.76% NA

NA  60.64% NA
All Sources NA 100.00% NA

tpsd

vOC NOx

66 1

2 14

7 0

24 1

20 2

10 23

18 114

4 19

0 0

1 o

154 200

588 462 ND
1029 803 ND

1,770 1,265
% total tped % total t

voC NOx

3.75% 0.11%

0.13% 1.10%

0.38% 0.00%

1.37% 0.08%

1.18% 0.15%

0.55% 1.83%

1.00% 9.00%

0.25% 1.47%

0.03% 0.00%

2.09%

2.68% 15.84%

33.20%  36.50%

S8.12% 4186%

100.00% 100.00%

NA

pwd
co
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Chicago CMSA Inventory A (in-use est.)
Emission Inventory Summary - Alr Toxics and SOx
®

Equipment Category PM Aldehydes Benzene  1,3But. Gas. Vap. SOx
Lawn & Garden 237 71 360 151 1,658 7
Alrport Service 567 26 25 12 16 335
Recreational 174 17 267 115 164 7
Recreational Marine 148 15 86 37 548 16
Light Commercial 168 51 213 89 596 105
Industrial 674 143 98 44 260 421
Construction 2,885 448 110 58 110 2,104
Agricultural 626 103 24 12 20 266
Logging 8 1 5 2 9 0
Marine Veaseis 200 ND NR NR ND
Nonroad Engines and Vehicles 5,786 872 1,187 518 3,378 3,325
Highway Vehicles 113,525 ND ND ND ND ND

Qthet Area and Point Sources 191,246 ND ND ND ND ND

All Sources 300,557 NA NA NA NA NA

. Chicago CMSA tnventory A (in-use est.)
Emission Inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total tpy

Equipment Category PM Aldehydes Benzene 1,3But. Gas. Vap. SOx
Lawn & Garden 0.08% NA NA NA NA NA
Airport Service 0.19% NA NA NA NA NA
Recreational 0.08% NA NA NA NA NA
Recreational Marine 0.05% NA NA NA NA NA
Light Commercial 0.08% NA NA NA NA NA
industrial 0.22% NA NA NA NA NA
Construction 0.96% NA NA NA NA NA
Agricuitural 0.21% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
Marine V. NA NA NA NA NA
Nonrcad Engines and Vehicles 1.93% NA NA NA NA NA
Highway Vehicles 37.77% NA NA NA NA NA
Qther Area and Point Sources  €0.X% NA NA NA NA NA
All Sources 100.00% NA NA NA NA NA
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Cleveland CMSA Inventory A (in-use est.)
Emission Inventory Summary - VOC, NOx, CO

s Py eeememmemeee tped
Equipment Category voC NOx co VoG NOx
Lawn & Garden 4,989 94 41,586 25 1
Airport Service 352 2,151 3,118 1 6
Recreational 1,384 10 2,305 1 0
Recreational Marine 1,496 110 4,424 11 1
Light Commercial 2,970 286 37,440 8 i
Industrial 1,619 3,945 23,028 5 1
Construction 1,285 8,298 7,908 8 39
Agricultural 367 1,580 1,781 2 8
Logging 65 o 187 0 0 1
‘ 1903 109 131 3 2 NR
Nonroad Engines and Vehicles 15,510 16,5564 125,533 61 67 221
Highway Vehicles ND 64,808 412,340 242 195 2,380
Cther Area and Point Sources N 62301 88401 389 AFal PEYA
All Sources NA 143,663 626,274 672 433 2.833
Cleveland CMSA Inventory A (in-use est.)
Emission Inventory Summary - VOC, NOx, CO .
Percent of Total Inventory
R - total tpy  -—eemnmee——mr % total tped % total tpwd
Equipment Category vOC NOx co VOoC NOx cO
Lawn & Garden NA 0.07% 6.64% 3.72% 0.12% 0.64%
Alrport Service NA 1.50% 0.50% 0.14% 1.36% 0.30%
Recreational NA 0.01% 0.37% 0.15% 0.00% 0.65%
Recreational Marine NA 0.08% 0.71% 1.58% 0.20% 0.00%
Light Commercial NA 0.20% 5.98% 1.22% 0.18% 3.62%
Industrial NA 2.75% 3.68% 0.67% 2.50% 2.23%
Construction NA 5.78% 1.26% 0.90% 9.04% 0.31%
Agricultural NA 1.08% 0.28% 0.30% 1.96% 0.04%
Logging NA 0.00% 0.03% 0.03% 0.00% 0.02%
. NA  Q08%  080% 0.07% 0.00%
Nonroad Engines and Vehicles NA 11.52%  20.04% 9.13% 15.42% 7.81°%
Highway Vehicles NA 45.11%  6584% 3697%  45.13% 83.31%
NA 4337% 1412% 5490%  3.44% 8.88%
All Sources NA 100.00% 100.00% 100.00% 100.00% 100.00%
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Cleveland CMSA

Emission Inventory Summary - Air Toxics and SOx

Inventory A (in-use est.)

tpy
. Equipment Category PM Aidehydes Benzene 1,3 But. Gas. Vap, S0x
Lawn & Garden 89 27 136 57 823 27
Airport Service 241 11 10 5 7 142
Recreationai 26 3 40 17 25 1
Recreational Marine 60 9 37 16 277 10
Light Commercial 67 20 85 36 239 42
industrial 315 67 48 20 121 197
Construction 990 153 38 19 38 723
Agricultural 285 47 1" 6 9 121
Logging 2 o 2 1 4 0
ND NR
Nonroad Engines and Vehicles 2,077 336 405 177 1,342 1,262
Highway Vehicles 46,729 ND ND ND ND ND
int §4,287 ND ND ND ND ND
All Sources 113,003 NA NA NA NA NA
Cleveland CMSA nventory A {in-use est.)
£mission Inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aldehydes Benzens  1,3But. Gas. Vap, S0x
Lawn & Garden 0.08% NA NA NA NA NA
Airport Service 0.21% NA NA NA NA NA
Recreational 0.02% NA NA NA NA NA
Recrsationat Marine 0.06% NA NA NA NA NA
Light Commercial 0.08% NA NA NA NA NA
Industrial 0.28% NA NA NA NA NA
Construction 0.88% NA NA NA NA NA
Agricultural 0.25% NA NA NA NA NA
L ogging 0.00% NA NA NA NA NA
NA NA NA NA NA
Nonroad Engines and Vehicles 1.84% NA NA NA NA NA
Highway Vehicles 41.32% NA NA NA NA NA
d 26.04% NA NA NA NA NA
All Sources 100.00% NA NA NA NA NA
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Denver CMSA Inventory A (in-use est.)
Emission inventory Summary - VOC, NOx, CO
e -, e tpsd 1
Equipment Category vocC NOx co vOoG¢ NOx “
Lawn & Garden 6,942 133 61,571 38 1 .
Airport Service 260 1,591 2,309 1 4 6
Recreational 3.848 28 6,826 3 0 50
Recreational Marine 1,354 77 4,257 10 1 0
Light Commercial 3,600 380 47,518 10 1 130
Industrial 920 2217 12,983 3 6 36
Construction 1,925 12,353 12,005 9 58 13
Agriculturat 208 895 959 1 5 1
Logging 61 o 176 ¢ 0 0
_ _ bR 2 bR ND Q
Nonrcad Engines and Vehicles 19,118 17,674 148,644 73 76 265
Highway Vehicles ND 417,408 ND ND 2,37
Qther Area and Point Sources HD ND $8.870 ND ND 168
All Sources NA NA 624,920 NA NA 2.794
Denver CMSA Inventory A (in-use ast.)
Emission Inventory Summary - VOC, NOx, CO .
Percent of Total Inventory
e re————— % total tpy  ----rmeemeeee. % totat tpad % total tpwd
Equipment Category voC NOx cO vOoC NOx CO
Lawn & Garden NA NA 9.85% NA NA 0.65%
Airport Service NA NA 0.37% NA NA 0.23%
Recreational NA NA 1.09% NA NA 1.80%
Recreational Marine NA NA 0.68% NA NA 0.00%
Light Commercial NA NA 7.60% NA NA 4.66%
industrial NA NA 2.08% NA NA 1.27%
Construction NA NA 1.92% NA NA 0.47%
Agricultural NA NA 0.18% NA NA 0.02%
Logging NA NA 0.03% NA NA 0.02%
% NA NA NA 0.00%
Nonroad Engines and Vehicles NA  23.79% NA NA 9.12%
Highway Vehicles NA NA  66.79% NA NA 84 .88%
Other Areg and Poirt Sources NA NA  242% NA NA 8.007%
All Sources NA NA  100.00% NA NA 100.00°%
M-66 FINAL - November 1991



Denver CMSA Inventory A (in-use est.)
Emission Inventory Summary - Air Toxics and SOx

toy
. Equipment Category PM Aldehydes Benzene 13But. Gas. Vap. SOx
Lawn & Garden 129 39 191 80 790 39
Airport Service 178 8 8 4 5 105
Recreational 73 8 114 49 77 3
Recreational Marine 60 8 a7 ] 132 8
Light Commercial 84 25 103 43 310 55
Industrial 178 38 26 12 67 111
Construction 1,464 227 57 29 55 1,077
Agricuitural 185 27 8 3 4 70
Logging 2 o 2 1 3 0
' Hp bR ND ND
Nonroad Engines and Vehicles 2,333 380 544 238 1.45}& N 1,467
Highway Vehicles 32,718 ND ND ND ND ND
Other Area and Point Sources 148,677 ND ND ND ND ND
All Sources 181,726 NA NA NA NA NA
Denver CMSA inventory A (in-use est.)
Emission inventory Summary - Air Toxics and SOx
. Percent of Total Inventory
% total tpy
Equipment Category PM Aldehydes Benzene 1.3 But. Gas. Vap. SOx
Lawn & Garden 0.07% NA NA NA NA NA
Airport Service 0.10% NA NA NA NA NA
Recreational 0.04% NA NA NA NA NA
Recreational Marine 0.03% NA NA NA NA NA
Light Commercial 0.05% NA NA NA NA NA
Industria 0.10% NA NA NA NA NA
Construction 0.81% NA NA NA NA NA
Agricultural 0.09% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
M 2.00% NA NA NA NA
Nonroad Engines and Vehicles 1.28% NA NA NA NA NA
Highway Vehicles 18.00% NA NA NA NA NA
Qther Area and Point Soyrces 80.71% NA NA NA NA NA
All Sources 100.00% NA NA NA NA NA
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El Paso MSA
Emission Inventory Summary - VOC, NOx, CO

Inventory A (in-use est.)

——————— tpy o m———

Equipment Category vOoC NOx co
Lawn & Garden 1,533 28 13,791
Airport Service 77 470 688
Recreational 562 4 1,985
Recreational Marine 0 o 0
Light Commercial 888 107 12,471
Industrial 332 795 4,668
Construction 524 3,288 3,295
Agricuftural 41 179 201
Logging 9 0 26
Madne Vesgels 9 Q 2
Nonroad Engines and Vehicles 3,966 4,870 37,126
Highway Vehicles ND 11,156 320,700
Other Area gnd Point Sources  ND 20,382 18,000
All Sources NA 36,408 375,826
El Paso MSA Inventory A (in-use est.)

Emission inventory Summary - VOC, NOx, CO
Percent of Total Inventory

B R -

Equipment Category VOC NOx ce
Lawn & Garden NA 0.08% 3.67%
Airport Service NA 1.29% 0.18%
Recreational NA 0.01% 0.53%
Recreational Marine NA 0.00% 0.00%
Light Commercial NA 0.29% 3.92%
Industrial NA 2.18% 1.24%
Construction NA 2.03% 0.88%
Agricuitural NA 0.49% 0.05%
Logging NA 0.00% 0.01%

oV NA  Q00% Q0%
Nonroad Engines and Vehicles NA 13.38% 9.88%
Highway Vehicles NA 30.64%  85.33%
Qther Area and Point Sources NA 5598% 4R%
All Sources NA 100.00% 100.00%

tpad

vOC NOx

6 0

0 1

2 0

0 0

2 0

1 2

2 12

0 1

0 0

2 2

14 16

36 34

€0 &3
110 75

% tatal tpad

vOG NOx
5.15% 0.14%
0.19% 1.72%
2.08% 0.02%
0.00% 0.00%
2.23% 0.39%
0.84% 2.91%
1.73%  15.87%
0.14% 0.89%
0.02% 0.00%
Q.00%

12.38%  21.93%
33.03% 44.87%
2459% Nk
100.00%  100.00%

~4 - .
s anpoc-qwgoum

g

% total tpwd
Cco
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El Paso MSA Inventory A (in-use ast.)
Emission Inventory Summary - Air Toxics and SOx

tpy
. Equipment Category PM Aidehydes Benzene  1,3But. Gas. Vap. SOx
Lawn & Garden 3 9 43 18 142 8
Alrport Service 53 2 2 1 1 31
Recreationai 8 2 18 7 34 1
Recreational Marine 0 0 0 0 0 o
Light Commaercial 22 6 25 11 81 15
Industrial 64 14 9 4 23 40
Construction 38¢ &1 15 B 15 287
Agricultural ck] 5 1 1 1 14
Logging 0 0 0 0 Q 0
Marine Yessels 2 Q hO ND NR 2
Nonroad Engines and Vehicles 587 99 114 49 296 396
Highway Vehicles 7,278 ND ND ND ND ND
QOther Areg and Point Soyrces 129,939 ND ND ND NR NQ
All Sources 137,814 NA NA NA NA NA
E! Paso MSA inventory A (in-use est.)
Emission Inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Akiehydes Benzene 1.3 But. Gas. Vap. SOx
Lawn & Garden 0.02% NA NA NA NA NA
Airport Service 0.04% NA NA NA NA NA
Recreational 0.00% NA NA NA NA NA
Recreational Marine 0.00% NA NA NA NA NA
Light Commercial 0.02% NA NA NA NA NA
Industrial 0.05% NA NA NA NA NA
Construction 0.28% NA NA NA NA NA
Agricuitural 0.02% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
Marine Vessels 2.00% NA NA NA NA NA
Nonroad Engines and Vehicles 0.43% NA NA NA NA NA
Highway Vehicles 5.26% NA NA NA NA NA
Other Area and Point Sources 24.89% NA NA NA NA NA
All Sources 100.00% NA NA NA NA NA
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Harttord NECMA Inventory A (in-use est.)

Emission Inventory Summary - VOC, NOx, CO

[ — tpy ...............
Equipment Category VOG NOx CO
Lawn & Garden 2,825 45 20,741
Airport Service 204 1,800 2,615
Recreational 2611 19 4,410
Recreational Marine 2.294 122 6,036
Light Commercial 1,074 104 13,549
Industriai 660 1,612 9,402
Construction 675 4,362 4,158
Agricuitural 11 470 540
Logging 77 0 222
] 1l 229 ad
Nonroad Engines and Vehicles 10,633 8,796 61,702
Highway Vehicles ND 29,311 108,380
Other Area and Point Spurces  ND 11650 51997
All Sources NA 49,757 222,079
Harttord NECMA Inventory A (in-use est.)
Emigsion Inventory Summary - YOC, NOx, CO
Percent of Total Inventory
- —-% total tpy -+
Equipment Category vOC NOx CcO
Lawn & Garden NA 0.09% 9.34%
Airport Service NA 3.62% 1.18%
Recreational NA 0.04% 1.99%
Recreational Marine NA 0.25% 2.72%
Light Commercial NA 0.21% 6.10%
Industrial NA 3.24% 4.23%
Construction NA 8.77% 1.87%
Agricultural NA 0.95% 0.24%
Logging NA 0.00% 0.10%
Yo M B R
Nonroad Engines and Vehicies 17.68%  27.78%
Highway Vehicles NA 58.91%  48.80%
oth NA 234i% 2341%
Al Sources NA 100.00% 100.00%

tpad

VOC NOx
14 0

1 5

2 0

16 1

3 0

2 4

3 21

1 3

0 0

] 1

42 35

189 88

Iz 18
307 141

% totad tpad

VOC NOx
4.68% 0.17%
0.26% 3.50%
0.59% 0.01%
5.24% 0.65%
0.96% 0.20%
0.80% 3.13%
1.03% 14.57%
0.20% 1.83%
0.07% 0.00%
20tk  050%
13.65% 24.56%
61.34%  682.62%
201%  1282%
100.00% 100.00%

121

590
210

a1

% total tpwa
co
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Hartford NECMA Inventory A {in-use est.)
Emission Inventory Summary - Air Toxics and SOx

tpy
. Equipment Category PM Aidehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 45 14 78 33 318 13
Airport Service 202 9 9 4 6 119
Recreational 50 5 77 33 46 2
Recreational Marine 99 12 59 25 32 13
Light Commaercial 24 7 3 13 86 15
Industrial 129 27 19 8 49 80
Construction 520 80 20 10 20 380
Agricuitural 86 14 3 2 3 37
Logging 3 o 2 1 4 0
' NR NR ND ND ND ND
Nonroad Engines and Vehicles 1,159 169 298 130 883 659
Highway Vehicles ND ND ND ND ND ND
Other Area and Point Sources ND ND ND ND ND ND
All Sources NA NA NA NA NA NA
Hartford NECMA Inventory A {in-use est.)
Emission Inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total tpy
Equipmant Category PM Aidehydes Benzene 1,3But. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
Msring Vesse NA NA NA NA NA NA
Nenroad Engines and Vehicles NA NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
Other Area and Point Soyrces NA NA NA NA DA NA
Al Sources NA NA NA NA NA NA
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Houston CMSA Inventory A (in-use est.)
Emission Inventory Summary - VOC, NOx, CO

———————. (- S — tpsd tpwd
Equipment Category voC NOx co VOoC NOx
Lawn & Garden 19,757 343 171,863 72 1 Te
Airport Service 448 2,739 3,982 1 8 11
Recreational 1,825 12 6,446 7 4] 8
Recreational Marine 12,319 582 35,799 684 3 27
Light Commercial 8,004 963 112,459 22 3 308
Industriat 1.568 3,755 22,040 4 10 60
Construction 6,163 38,629 38,708 22 140 85
Agricultural 709 3,078 3,464 3 11 2
Logging 228 255 968 1 1 3
_ £80 12462 li8 a 4 2
Nonroad Engines and Vehicles 51,697 62,818 397465 199 211 6
Highway Vehicles ND 100,865 ND 442 304 ND
Other Areg and Point Sources  ND 440,925 ND 1391 £59 NR
All Sources NA 604,808 NA 2,032 1,374 NA
Houston CMSA Inventory A (in-use est.)
Emission Inventory Summary - VOC, NOx, CO .
Percent of Total Inventory
et 1+ 1 .V % total tpad % total tpwd
Equipment Category vOG NOx co vOC NOx co
Lawn & Garden NA 0.06% NA 3.56% 0.09% NA
Airport Service NA 0.45% NA 0.06% 0.55% NA
Recreational NA 0.00% NA 0.36% 0.00% NA
Recreational Marine NA C.10% NA 3.17% 0.22% NA
Light Commercial NA 0.16% NA 1.09% 0.19% NA
industrial NA 0.62% NA 0.22% 0.75% NA
Construction NA 8.39% NA 1.10% 10.17% NA
Agricultural NA 0.51% NA 0.13% 0.83% NA
Logging NA 0.04% NA 0.03% 0.06% NA
ae a08% NA 009%  ad8x NA
Nonroad Engines and Vehicles 10.39% NA 9.80%  15.34% NA
Highway Vehicles NA  16.88% NA 21.77%  22.12% NA
NA  Z283% NA 8844%  8254% NA
All Sources NA  100.00% NA 100.00%  100.00% NA
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Houston CMSA Inventory A (in-use est.)
Emission Inventory Summary - Air Toxics and SOx

oy
. Equipment Category PM Alkishydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 382 111 559 234 1,798 105
Airport Service 307 14 13 7 8 181
Recreationai 18 6 53 22 109 2
Recreational Marine 592 68 354 152 812 65
Light Commercial 198 58 229 95 729 138
Industrial 302 84 45 20 107 188
Construction 4,574 713 182 92 172 3,370
Agricultural 567 93 21 11 12 240
Logging 40 6 7 3 13 21
Marine Vegssls Z41 ND NDR ND NR 2182
Nonroad Engines and Vehicles 7.721 1,133 1,462 635 3,560 9,464
Highway Vehicles ND ND ND ND ND ND
Qther Area and Point Sources  ND ND ND NQ ND ND
All Sources NA NA NA NA NA NA
Houston CMSA Inventory A (in-use est.)
Emission Inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aldehydes Benzens  1,3But. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricuitural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
NA NA NA NA NA NA
Nonroad Engines and Vehicies NA NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
Qther Area and Point Sources NA NA NA NA NA NA
All Sources NA NA NA NA NA NA
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Miami CMSA Inventory A (in-use est.)
Emission Inventory Summary - VOC, NOx, CO

s DY e 1psd
Equipment Category vOC NOx co vOC NOx
Lawn & Garden 9,803 183 90,734 36 1
Airport Service 202 1,239 1,794 1 3
Recreational 1,277 8 4,552 5 0
Recreational Marine 8,438 646 26,130 44 3
Light Commercial 2,651 309 36,972 7 1
Industriat 871 2.079 12,221 2 6
Construction 1,838 11,631 11,507 7 42
Agricultural 182 783 897 1 3
Logging 53 o 154 0 0
' 243 L3IIOND 3 4
Nonroad Engines and Vehicles 26,258 18,188 184,962 105 63 256
Highway Vehicles ND 63,266 ND 307 191 ND
A NR 22464 ND 23 TA ND
All Sources NA 116,918 NA 647 350 NA
Miami CMSA Inventory A (in-use est.)
Emission Inventory Summary - VOC, NOx, CO .
Percent of Total Inventory
e tOtI tPY  —eeeeeeeees % total tpad % total tpwd
Eguipment Category VOC NOx co vVOC NOx co
Lawn & Garden NA 0.16% NA 5.60% 0.19% NA
Airport Service NA 1.08% NA 0.09% 0.97% NA
Recreational NA 0.01% NA 0.76% 0.01% NA
Recreational Marine NA 0.55% NA 6.78% 0.97% NA
Light Commaercial NA 0.26% NA 1.13% 0.24% NA
Industrial NA 1.78% NA 0.38% 1.83% NA
Construction NA 9.96% NA 1.03% 12.00% NA
Agricultural NA 0.87% NA 0.11% 0.83% NA
Logging NA 0.00% NA 0.02% 0.00% NA
Marine Vegsels NA  Liz% NA 04%%  192% NA
Nonroad Engines and Vehicles NA 15.56% NA 16.28% 17.87% NA
Highway Vehicles NA 54.11% NA 47.41%  54.41% NA
Other Areg and Point Soyrces NA  30.30% NA 631% L% NA
All Sources NA 100.00% NA 100.00% 100.00% NA
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Miami CMSA

Inventory A (in-use est.)

Emission Inventory Summary - Air Toxics and SOx

tpy
.Equipmem Category PM Aldehydes Benzene  1,3But. Gas. Vap. SOx
Lawn & Garden 194 57 277 116 908 56
Airport Service 139 8 8 3 4 82
Recreational 13 4 37 16 76 2
Recreational Marine 391 51 234 101 707 60
Light Commercial 64 19 76 ch | 246 44
Industrial 167 35 25 11 61 104
Construction 1.371 213 54 27 52 1,014
Agricuitural 144 24 5 3 3 61
Logging 2 o 2 1 3 0
Nonroad Engines and Vehicles 2,485 410 715 308 2,059 1,424
Highway Vehicles ND ND ND ND ND ND
h ND ND ND ND ND ND
All Sources NA NA NA NA NA NA
Miami CMSA Inventory A (in-use est.)
Emission Inventory Summary - Air Taxics and SOx
Pearcent of Total Inventory
% total tpy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreationai NA NA NA NA NA NA
Aecreaticnal Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
M , NA NA NA NA NA NA
Ncenroad Engines and Vehicles NA NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
Other Area and P NA NA NA NA NA NA
All Sources NA NA NA NA NA NA
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Milwaukee CMSA Inventory A (in-use eat.)

Emission Inventory Summary - VOC, NOx, co

[ORE———— tpy [ —————
Equipment Category VoG NOx co
Lawn & Garden 2,790 50 22,453
Airport Service 193 1,182 1,715
Recreational 1,528 11 2,575
Recreational Marine 2,632 184 5,453
Light Commercial 1,325 128 16,700
Industrial 787 1,919 11,204
Construction 645 4,166 3,970
Agricultural 366 1,546 1,776
Logging 47 0 136
Marine Vessels 4£1 200 ND
Nonroad Engines and Vehicles 10,767 9,585 65,982
Highway Vehicies ND 33,493 ND
ces  ND 39.621 ND
All Sources NA 82,699 NA
Mitwaukee CMSA Inventory A (in-use eat.)
Emission nventory Summary - VOC, NOx, CO
Percent of Total Inventory
vs— 7,01 Y . VR
Equipment Category VoG NOx co
Lawn & Garden NA 0.06% NA
Airport Service NA 1.43% NA
Recreational NA 0.01% NA
Recreational Marine NA 0.22% NA
Light Commercial NA 0.15% NA
Industrial NA 2.32% NA
Construction NA 5.04% NA
Agricuttural NA 1.87% NA
Logging NA 0.00% NA
M NA  gaE% NA
Nonroad Engines and Vehicies NA  11.59% NA
Highway Vehicles NA  40.50% NA
NA 4791% NA
All Sources NA 100.00% NA

tpad

VOoGC NOx
14 0
1 3
1 o
19 1
4 4]
2 5
3 20
2 8
0 0
1 1
a7 40
106 10
196 19
348 249

% total tpsd
vOC NOx
4.04% 0.11%
0.15% 1,30%
0.20% 0.00%
5.59% 0.57%
1.05% 0.14%
0.63% 2.11%
0.87% 7.88%
0.57% 3.40%
0.04% 0.00%
038%  Q4d%
13.61% 15.94%
30.37% 40.50%
26.02% 43.50%
100.00% 100.00%

tpwd
1.
5
21
0
46
31
4
1
0
ND
117
ND
ND
NA

% total tpwd
Cco
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Milwaukee CMSA Inventory A (in-use est.)
Emission Inventory Summary - Air Toxics and SOx

tpy
. Equipment Category PM Aldehydes Benzene  1,3But. Gas. Vap. SOx
Lawn & Garden 48 15 76 32 341 14
Airport Service 132 6 6 3 4 78
Recreational 29 3 45 19 28 1
Recreational Marine 133 11 7 3t 267 19
Light Commercial 30 9 38 16 107 19
Industrial 153 32 22 10 5¢ o6
Construction 497 77 19 10 19 383
Agricultural 284 47 11 6 9 121
Logging 2 0 1 ] 3 o
Marine Vesgels MR NR NR NR NR ND
Nonroad Engines and Vehicles 1,310 200 290 127 835 710
Highway Vehicles ND ND ND ND ND ND
Qther Area and Point Sources N ND NQ ND NP NO
All Sources NA NA NA NA NA NA
Milwaukee CMSA Inventory A (in-use est.)
Emission Inventory Summary - Air Toxics and SOx
Percent of Total inventory
% totad tpy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recraational Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
ne Vegge NA NA NA NA NA
Nonroad Engines and Vehicles NA NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
NA NA NA NA NA NA
All Sources NA NA NA NA NA NA
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Minneapolis MSA Inventory A (in-use est.)
Emission inventory Summary - VOC, NOx, CO

e - APy ermememem tpsd
Equipment Category voC NOx co VOC NOx
Lawn & Garden 4,377 76 34,257 22 0
Airport Service 299 1,825 2,653 1 5
Recreational 2,238 16 3,780 2 0
Recreational Marine 16,019 460 35,468 121 4
Light Commaercial 2,431 234 30,644 7 1
Industrial 1,228 2,994 17,478 3 a
Construction 1.394 9.002 8,579 7 42
Agricultural 1,041 4,396 5,049 8 24
Logging a7 0 252 0 0
NR NR -] ND ND
Nonroad Engines and Vehicles 29,114 19,005 138,187 168 84
Highway Vehicles ND ND 419,140 ND ND
ND 63,307 125911 ND 173
All Sources NA NA 683,238 MNA NA
Minneapolis MSA inventory A (in-use ast.)
Emission Inventory Summary - VOG, NOx, CO
Percent of Total inventory
e (OMA] tPY  ceeeaeaeaenn. % totai tpsd
Equipment Category vOoC NOx co VoG NOx
Lawn & Garden NA NA 5.01% NA NA
Airport Service NA NA 0.39% NA NA
Recreational NA NA 0.55% NA NA
Recreational Marine NA NA 5.19% NA NA
Light Commerciai NA NA 4.49% NA NA
Industrial NA NA 2.56% NA NA
Construction NA NA 1.26% NA NA
Agricuitural NA NA 0.74% NA NA
Logging NA NA 0.04% NA NA
NA NA 2.00%¢ DA NA
Nonroad Engines and Vehicles NA NA 20.23% NA NA
Highway Vehicles NA NA  681.35% NA NA
NA NA  18.43% NA NA
Al Sources NA NA  100.00% NA NA

2422
27

2.976

% total tpwd
co




Minneapolis MSA Inventory A (In-use est.)

Emission Inventory Summary - Air Toxics and SOx

toy
. Equipment Category PM Aidehydes Benzene 13 But. Gas. Vap. SOx
Lawn & Garden 74 22 120 50 525 22
Airport Service 206 9 9 4 6 121
Recreational 43 4 66 29 41 2
Recreational Marine 806 68 456 196 933 68
Light Commercial 55 17 70 29 195 34
Industrial 239 51 a5 15 92 149
Construction 1.075 166 41 21 41 784
Agricultural 809 133 31 16 25 343
Logging 3 0 3 1 5 0
i , 2 NR NR ND NR
Nonroad Engines and Vehicles 3,316 471 829 362 1,863 1,524
Highway Vehicles 42,282 ND ND ND ND ND
Qther Area and Point Sources 214,398 ND ND ND ND ND
All Sources 259,996 NA NA NA NA NA
Minneapotis MSA inventory A (in-use est.)
Emission Inventory Summary - Alr Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 0.03% NA NA NA NA NA
Airpart Service 0.08% NA NA NA NA NA
Recreational 0.02% NA NA NA NA NA
Recreational Marine 0.31% NA NA NA NA NA
Light Commercial 0.02% NA NA NA NA NA
Industrial 0.09% NA NA NA NA NA
Construction 0.41% NA NA NA NA NA
Agricultural 0.31% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
Maripe Vessels 2.00% NA NA NA NA NA
Nonroad Engines and Vehicles 1.28% NA NA NA NA NA
Highway Vehicles 16.26% NA NA NA NA NA
Qther Area and Point Sources 82.46% NA NA A NA NA
All Sources 100.00% NA NA NA NA NA
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New York NECMA Inventory A {in-use est.)
Emiasion Inventory Summary - VOC, NOx, CO
e DY e tpsd tp
Equipment Category Voo NOx cO voC NOx
Lawn & Garden 28,875 550 243,074 145 3 105
Airport Service 624 3,818 5,839 2 10 15
Recreational 11,28C 82 19,054 7 0 155
Recreational Marine 15,919 1,182 48,730 111 9 g
Light Commercial 20,831 2,008 262,708 57 8 720
Industrial 7171 17,507 102,002 20 48 280
Construction 8,735 56,417 53,779 41 268 59
Agricultural 849 2,745 3,150 4 15 2
Logging 364 1 1,051 1 0 3
88 ladl 488 e -] l
Nonroad Engines and Vehicles 95,237 97,300 741,633 390 392 1.351
Highway Vehicies ND 317,257 3,129,400 1,114 956 7.373
Qther Area and Point Sources  ND 232982 546500 1378 £38 804
All Sources NA 647439 4,417,533 3,082 1,986 9,528
New York NECMA inventory A (in-use est.)
Emission Inventory Summary - VOC, NOx, CQ .
Percent of Total Inventory
e R .1 [ -V ——— % total tpsd % total tpwd
Equipment Category vOC NOx co vocC NOx CO
Lawn & Garden NA 0.08% 5.50% 4.70% 0.15% 1.10%
Airport Service NA 0.59% 0.13% 0.08% 0.53% 0.18%
Recreational NA 0.01% 0.43% 0.24% 0.00% 1.63%
Recreational Marine NA 0.18% 1.10% 3.58% 0.44% 0.06%
Light Commercial NA 0.31% 5.95% 1.87% 0.28% 7.55%
Industrial NA 2.70% 2.31% 0.65% 2.41% 2.94%
Construction NA 8.71% 1.22% 1.33% 13.38% 0.62%
Agricultural NA 0.42% 0.07% 0.12% 0.76% 0.02%
Logging NA 0.00% 0.02% 0.03% 0.00% 0.03%
NA  201%  0.06% Q0r%  LI3% 0.07%
Nonroad Engines and Vehicles NA 15.03% 168.79% 12.65% 19.75% 14.18%
Highway Vehicles NA 49.00% 70.84% 38.15% 48.13% 77.38%
Qther Areq and Point Sources NA 3597% 1237% Sl20% 3R12% 8.44%
Al Sources NA 100.00% 100.00% 100.00% 100.00% 100.00°%
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New York NECMA Inventory A (in-use est.)
Emission inventory Summary - Air Toxics and SOx

tpy
. Equipment Category PM Aidehydes Benzene 1,3But. Gas. Vap. SOx
Lawn & Garden 518 156 787 329 3,547 156
Airport Service 428 19 19 9 12 252
Recreational 217 22 334 144 20 8
Recreational Marine 644 95 397 17 2,803 107
Light Commercial 473 142 599 250 1,664 295
Industriai 1,398 296 204 20 528 874
Construction 6,731 1,041 257 131 254 4,912
Agricultural 505 83 19 10 15 214
Logging 14 2 11 4 20 0
' €20 ND ND ND NR 4240
Nonroad Engines and Vehicles 11,548 1,856 2,627 1,139 9,044 11,059
Highway Vehicles 232,769 ND ND ND ND ND
Qther Area and Point Sourceg 119,873 ND ND ND NO ND
All Sources 364,190 NA NA NA NA NA
New York NECMA Inventory A (in-use est.)

Emission inventory Summary - Air Toxics and SOx
Percant of Total inventory

% total tpy

Equipment Category PM Aldehydes Benzene  1,3But. Gas, Vap. SOx
Lawn & Garden 0.14% NA NA NA NA NA
Airport Service 0.12% NA NA NA NA NA
Recreationai 0.06% NA NA NA NA NA
Recreational Marine 0.18% NA NA NA NA NA
Light Commercial 0.13% NA NA NA NA NA
industrial 0.38% NA NA NA NA NA
Construction 1.85% NA NA NA NA NA
Agricuitural 0.14% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA

n 2.17% NA NA NA NA
Nonread Engines and Vehicles 3.17% NA NA NA NA NA
Highway Vehicles 83.91% NA NA NA NA NA
Qther Area and Point Soyrces 32.91% NA NA NA NA NA
All Sources 100.00% NA NA NA NA NA
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Phitedelphia MSA

Inventory A {in-use ast.)

Emissicn Inventory Summary - VOC, NOx, CO

[ —— ‘py - ——————
Equipment Category VOC NOx co
Lawn & Garden 18,553 327 158,071
Airport Service 317 1,938 2,812
Recreational 2.826 20 5,347
Recreationai Marine 11,059 967 36,981
Light Commercial 5147 544 68,064
Industria 2.301 5,553 32,517
Construction 3,205 20,460 19,932
Agricuttural 895 3,820 4,380
Logging 239 1 689

Nonroad Engines and Vehicles

Highway Vehicles
Qther Areg and Point Sourceg

All Sources

Philedeiphia MSA

494 181 L3l
45036 42,809 330,169

ND 123,720 568,888
ND REYA-7i RN A

NA 304,108 1,077,829

Inventory A (in-use est.)

Emission Inventory Summary - VOC, NOx, CO

Percent of Total Inventory

B T
Equipment Category vOC NOx co
Lawn & Garden NA 0.11% 14.67%
Airport Service NA 0.84% 0.28%
Recreational NA 0.01% 0.50%
Recreational Marine NA 0.32% 3.43%
Light Commoercial NA 0.18% 6.31%
industrial NA 1.83% 3.02%
Construction NA 6.73% 1.86%
Agricultural NA 1.268% 0.41%
Logging NA 0.00% 0.06%
Marin NA  ag% Q3%
Nonroad Engines and Vehicles NA  1408%  30.83%
Highway Vehicies NA  4068%  52.78%
Qther Area and Point Sources NA 4524%  16.59%
All Sources NA 100.00% 100.00%

tpsd
vOoC NOx
75 1
1 5
3 0
87 6
14 1
-] 15
13 85
4 17
1 o
1 a2
185 157
432 373 ND
1 44 ND
1,528 908
% total tpad
vOoC NOx

4.89% 0.16%
0.08% 0.59%

4.37% 0.67%
0.93% 0.16%
0.42% 1.68%
0.87% 9.40%
0.26% 1.85%
0.04% 0.00%

200%  [ULEE
1213%  17.28%
2824%  41.14%
§963%  41o9%

100.00%  100.00%
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Philedelphia MSA

Inventory A (in-use &st.)
Emission Inventory Summary - Air Toxics and SOx

tpy
. Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. S0x
Lawn & Garden 341 102 518 217 1,890 98
Airport Service 217 10 9 5 ] 128
Recreational 52 6 a3 36 67 2
Recreational Marine 473 72 292 126 1,412 85
Light Commercial 120 36 148 61 441 79
Industrial 445 94 66 29 165 278
Construction 2,424 376 94 48 N 1,783
Agricultural 703 115 26 14 18 298
Logging 9 1 7 3 13 0
i K ND ND ND 4366
Nonroad Engines and Vehicles 5,337 813 1,244 538 4,104 7.118
Highway Vehicles NO ND ND ND NO ND
Qther Areg and Point Sources  NQ ND ND ND ND ND
All Sources NA NA NA NA NA NA
Phitedelphia MSA Inventory A (In-use est.)
Emission Inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aldehydes Benzene  1,3But. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
v NA NA NA NA NA NA
Nonroad Engines and Vehicies NA NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
Qther Area and Point Sources NA NA NA NA NA NA
All Sources NA NA NA NA NA NA
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Prove-Orem MSA Inventory A {in-use est.)
Emission inventory Summary - VOC, NOx, GO

S T tpsd
Equipment Category VOC NOx cO vocC NOx
Lawn & Garden 1,015 19 8,900 5 0 -
Airport Service 0 0 0 0 0 0
Recreational 803 8 1,424 1 0 11
Recreational Marine 67 8 209 o 0 0
Light Commaercial 134 14 1,775 0 D 5
Industrial 63 152 892 o] 0 2
Construction 95 611 593 ) 3 1
Agricultural 107 481 515 1 3 0
Logging 10 0 30 0 0 0
' _ MR ND 218 ND ND 1
Nonroad Engines and Vehicles 2,295 1,271 14,652 8 6 22
Highway Vehicles ND ND 73,804 ND ND 440
Other Area and Point Sources  ND Np 38273 NO NQ 38
All Sources NA NA 126,729 NA NA 501
Provo-Orem MSA Inventory A {in-use est.)
Emission inventory Summary - VOC, NOx, CO .
Percaent of Total Inventory
——————— %% total tpy  ——-—eer-m % total tpad % total tpwd
Equipment Category voC NOx co VoG MNOx coO
Lawn & Garden NA NA 7.02% NA NA 0.52%
Airport Service NA NA 0.00% NA NA 0.00%
Recreational NA NA 1.12% NA NA 2.10%
Recreationat Marine NA NA 0.17% NA NA 0.00%
Light Commercial NA NA 1.40% NA NA 0.97%
Industrial NA NA 0.70% NA NA 0.49%
Construction NA NA 0.47% NA NA 0.13%
Agricultural NA NA 0.41% NA NA 0.07%
Logging NA NA 0.02% NA NA 0.02%
ine V. NA NA NA NA Q.17%
Nonroad Engines and Vehicles NA NA 11.56% NA NA 4.46%
Highway Vehicles NA NA  58.24% NA NA 87.88%
' NA NA  30.20% NA NA 1.66%
Alt Sources NA NA  100.00% NA NA 100.00°%
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Provo-Orem MSA

Inventory A (in-use est.)
Emiasion Inventory Summary - Alr Toxics and SOx

tpy
. Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 19 6 28 12 115 -]
Airport Service 0 0 0 0 0 0
Recreational 18 2 24 10 16 1
Recreational Marine 2 0 1 1 20 1
Light Commercial 3 1 4 2 12 2
Industrial 12 3 2 1 5 8
Construction 72 11 3 1 3 53
Agricultural 85 14 3 2 2 36
Logging 0 0 o 0 1 0
‘ ND ND NR o] NR ND
Nonroad Engines and Vehicles 209 36 65 28 172 106
Highway Vehicles 3,668 ND ND ND ND ND
Other Area and Point Sources 45815 ND ND ND ND ND
All Sources 49,492 NA NA NA NA NA
Provo-Orem MSA Inventory A (n-use ast.)
Emission Inventory Summary - Alr Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap SOx
Lawn & Garden 0.04% NA NA NA NA NA
Airport Service 0.00% NA NA NA NA NA
Recreational 0.03% NA NA NA NA NA
Recreational Marine 0.00% NA NA NA NA NA
Light Commercial 0.01% NA NA NA NA NA
Industrial 0.02% NA NA NA NA NA
Construction 0.15% NA NA NA NA NA
Agricultural 0.17% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
ne V 0.00% NA NA NA NA NA
Nonroad Engines and Vehicles 0.42% NA NA NA NA NA
Highway Vehicles 7.41% NA NA NA NA NA
Qther Area and Point Sources  22.17% NA NA NA NA NA
All Sources 100.00% NA NA NA NA NA
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Saint Louis MSA

inventory A {in-use est.)
Emission Inventory Summary - VOC, NOx, CO

e e ———— A mm—— tpsd
Equipment Category voco NOx co VOC NOx
Lawn & Garden 5,001 87 38,932 25 0 1o
Airport Service 216 1,321 1,921 1 4 5
Recreational 1,999 14 3,377 1 0 27
Recreational Marine 5,458 27 14,345 40 2 0
Light Commercial 2,149 207 27.086 8 1 74
Industriai 1,183 2,882 16,825 3 8 46
Construction 1.501 9,601 9,235 7 46 10
Agricultural 861 3,635 4,175 5 20 3
Logging 102 0 205 0 o 1
Marine Yeggeis 2489 LE20ND yA 2 NP
Nonroad Engines and Vehicles 20,957 19,929 116,191 26 g5 183
Highway Vehicles ND 62,039 ND 208 187 1,710
Qther Area and Point Sources  ND 158510 ND 260 44 441
All Sources NA 240,478 NA 663 706 2,333
Saint Louis MSA Inventory A (in-use est.)
Emission Inventory Summaty - VOC, NOx, CO .
Percent of Total Inventory
memmmaas - total tpy - -— % total tpsd % total tpwd
Equipment Category voC NOx Cco VoG NOx co
Lawn & Garden NA 0.04% NA 3.91% 0.07% 0.71%
Airport Service NA 0.55% NA 0.09% 0.51% 0.23%
Recreational NA 0.01% NA 0.21% 0.00% 1.16%
Aecreational Marine NA 0.11% NA 6.05% 0.30% 0.00%
Light Commercial NA 0.09% NA 0.89% 0.08% 3.18%
Industriai NA 1.20% NA 0.50% 1.12% 1.98%
Construction NA 4.03% NA 1.07% 8.46% 0.43%
Agricultural NA 1.51% NA 0.71% 2.82% 0.12%
Logging NA 0.00% NA 0.04% 0.00% 0.03%
, NA NA 2
Nonroad Engines and Vehicles NA 8.29% NA 14.40% 12.068% 7.83%
Highway Vehicles NA  25.80% NA 31.32%  286.47% 73.26%
Qther Ares and Point Sources NA  6591% NA §428%  §147% 18.90%
All Sources NA 100.00% NA 100.00% 100.00% 100.00%
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Saint Louis MSA

Emission Inventory Summary - Air Toxics and SOx

Inventory A {in-use est.)

tpy
. Equipment Category PM Aidehydes Benzene 1,3But. Gas. Vap. SOx
Lawn & Garden 84 26 137 57 598 25
Airport Service 148 7 6 3 4 87
Recreational 39 4 59 26 36 1
Recreational Marine 249 28 146 63 619 29
Light Commercial 49 15 62 26 173 30
industrial 230 49 34 15 a9 144
Construction 1,157 179 44 23 44 844
Agricultural 668 110 25 13 21 284
Logging 4 0 3 1 6 ¢]
Marine Yeagels 184 ND NR ND
Nonroad Engines and Vebhicles 2,811 4186 516 226 1,589 1,445
Highway Vehicles 38,099 ND ND ND ND ND
Other Area ang Point Soyrces 89.636 ND ND ND ND ND
All Sources 130,546 NA NA NA NA NA
Saint Louis MSA Inventory A (in-use est.)
Emission Inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total tpy
E£quipment Category PM Aldehydes Benzene 1,3But, Gas. Vap. SOx
Lawn & Garden 0.06% NA NA NA NA NA
Alrport Service 0.11% NA NA NA NA NA
Recreational 0.03% NA NA NA NA NA
Recreational Marine 0.19% NA NA NA NA NA
Light Commercial 0.04% NA NA NA NA NA
industria! 0.18% NA NA NA NA NA
Construction 0.89% NA NA NA NA NA
Agricuttural 0.51% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
, f.14% NA NA NA NA NA
Nonroad Engines and Vehicles 2.15% NA NA NA NA NA
Highway Vehicles 29.18% NA NA NA NA NA
Other Area and Point Sourcee €0.06% NA NA NA NA NA
All Sources 100.00% NA NA NA NA NA
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San Diego AB Inventory A (in-use est.)
Emission Invertory Summary - VOC, NOx, CO

e L B tpsd tpwd
Equipment Category voC NOx co voC NOx CcO
Lawn & Garden 12,712 222 111,081 46 1 78
Airport Service 235 1,439 2,092 1 4 6
Recreationai 2,224 15 7,883 9 0 1
Recreational Marine 4,437 593 19,058 23 a3 15
Light Commercial 1,657 199 23,281 5 1 64
Industrial 712 1.704 9,999 2 5 27
Construction 2.288 14,354 14,381 8 52 32
Agricultural 280 1,215 1,367 1 5 t
Lagging 118 0 42 0 0 1
' bR MR ND K] 41 ¥4
Nonmoad Engines and Vehicles 24,671 19,741 189,481 98 111 241
Highway Vehicies ND 47,136 570,100 130 142 1.343
Other Ares and Point Sources  ND ND £4.000 2 1 154
All Sources NA NA 853,581 498 287 1,738
San Diego AB inventory A (in-use est.)
Emission Inventory Summary - VOC, NOx, CO .
Percent of Total Inventory
—_— TN [ S— % toted tped % total tpwd
Equipment Category vOC NOx CcO voC NOx co
l.awn & Garden NA NA  13.01% 9.32% 0.29% 4.49%
Airport Service NA NA 0.25% 0.13% 1.37% 0.33%
Recreaticnal NA NA 0.92% 1.82% 0.02% 0.85%
“ecreational Marine NA NA 2.23% 457% 1.09% 0.84%
ght Commercial NA NA 2.73% 0.92% 0.19% 387%
idustrial NA NA 1.17% 0.40% 1.63% 1.58%
onstruction NA NA 1.68% 1.68% 18.10% 1.91%
gricultural NA NA 0.18% 0.21% 1.58% 0.05%
>gging NA NA 0.04% 0.07% 0.00% 0.05%
B NA NA  Q00% 050%  1433% 03%%
Nonroad Engines and Vehicies NA NA  2220% 19.60%  38.59% 13.86%
Highway Vehicles NA NA  86.79% 28.03%  49.52% 77.30%
NA NA  1L01% 5438%  1L99% 8.84%
All Sources NA NA  100.00% 100.00%  100.00% 100.00%
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San Diego AB Inventory A (in-use est.)
Emission Inventory Summary - Air Toxics and SOx

1Py
. Eqtipment Category PM Aldehydes Benzene 1,3But. Gas. Vap SOx
Lawn & Garden 246 72 359 150 1,166 64
Airport Service 161 7 7 3 4 95
Recreational 22 7 65 27 134 3
Recreational Marine 167 38 113 48 725 48
Light Commercial 41 12 47 20 151 29
Industrial 137 29 20 9 49 86
Construction 1,700 265 67 34 64 1,282
Agricultural 224 37 8 4 5 95
Logging 5 1 3 1 6 ]
] _ £54 0D NR ND
Nonroad Engines and Vehicles 3,557 467 £91 298 2,305 8,662
Highway Vehicles 6,935 ND ND ND ND 2,409
Other Area and Point Sources 179,215 ND ND ND ND 2723
All Sources 189,707 NA NA NA NA 14,784
San Diego AB Inventory A (in-use est.)
Emission Inventory Summary - Air Toxics and SOx
Percent of Total inventory
% total tpy
Equipment Category PM Aidehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 0.13% NA NA NA NA 0.46%
Alrport Service 0.09% NA NA NA NA 0.64%
Recreational 0.01% NA NA NA NA 0.02%
Recreational Marine 0.09% NA NA NA NA 0.31%
Light Commercial 0.02% NA NA NA NA 0.19%
Industrial 0.07% NA NA NA NA 0.58%
Construction 0.90% NA NA NA NA 8.47%
Agricultural 0.12% NA NA NA NA 0.84%
Logging 0.00% NA NA NA NA 0.00%
v Q.45% NA NA NA NA  47.20%
Nonroad Engines and Vehicles 1.87% NA NA NA NA  58.52%
Highway Vehicles 3.66% NA NA NA NA  16.29%
Other Area and Point Sources $4.47% NA NA NA NA  25.18%
All Sources 100,00% NA NA NA NA  100.00%
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San Joaquin AB Inventory A (in-use est.)
Emission Inventory Summary - YOC, NOx, CO

R - 2 1psd tp
Equipment Category vOC© NOx cOo vOC NOx
Lawn & Garden 8,897 128 66,112 31 ¢ 5.
Airport Service 27 163 241 0 0 1
Recreational 455 3 1,608 2 0 2
Recreational Marine 1,000 254 5,622 5 1 4
Light Commercial 1,745 210 24 511 5 1 67
Industrial 580 1,387 8,140 2 4 22
Construction 1,797 11,280 11,302 7 41 25
Agricuitural 3,846 16,697 18,786 14 62 12
Logging 257 145 928 1 0 3
Marine Veagels _ bR NR bR 2 3 2
Nonroad Engines and Vehicles 18,693 30,266 137,247 67 113 190
Highway Vehicles ND ND ND 150 240 1,100
Qther Area and Point Sources  ND ND ND 1028 249 883
All Sources NA NA NA 1,239 601 1,973
San Joaquin AB Inventory A (in-use est.)
Emission Invertory Summary - VOC, NOx, CO .
Percent of Total Inventory
commieannmmena tOtE tPY  ~memmermnememe % total tpsd % total ‘pwd
Equipment Category vOC NOx GO vOoC NOx CcO
Lawn & Garden NA NA NA 2.50% 0.08% 2.71%
Airport Service NA NA NA 0.01% 0.07% 0.03%
Recreational NA NA NA 0.17% 0.00% 0.12%
Recreational Marine NA NA NA 0.44% 0.22% 0.22%
Light Commarcial NA NA NA 0.39% 0.10% 3.40%
Industrial NA NA NA 0.13% 0.63% 1.13%
Construction NA NA NA 0.53% 6.78% 1.26%
Agricultural NA NA NA 1.16% 10.34% 0.63%
Logging NA NA NA 0.06% 0.07% 0.13%
Meri NA NA NA 002%  Q44% 0.02%
Nonroad Engines and Vehicles NA NA NA 5.39% 18.74% 9.84%
Highway Vehicles NA NA NA 12.11% 39.91% 55.74%
NA NA NA 8250%  4L36% 34.62%
All Sources NA NA NA 100.00% 100.00% 100.00%
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San Joaquin AB

Inventory A (in-use est.)
Emission inventory Summary - Air Toxics and SOx

tpy
. Equipment Category PM Aidehydes Benzene 1.3 But. Gas. Vap. SOx
Lawn & Garden 148 45 253 106 761 40
Airport Service 18 1 1 0 0 11
Recreational 5 1 13 6 27 1
Recreational Matine 29 11 22 9 369 18
Light Commercial 43 13 50 21 159 30
Industrial 112 24 17 7 40 70
Construction 1,336 208 53 27 50 984
Agricuitural 3,075 504 114 59 66 1,304
Logging 28 4 8 3 14 12
§2 NQ NQ NR 402
Nonroad Engines and Vehicles 4,855 810 530 23s 1,488 2,870
Highway Vehicles 13,505 ND ND ND ND 9125
Qther Area and Point Sources 121,780 ND ND ND NR 16720
All Sources 750,149 NA NA NA NA 28,785
San Joaquin AB inventory A (in-use est.)
Emission Inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aidehydes Benzene 1,3 But. Gas. Vap S0x
Lawn & Garden 0.02% NA NA NA NA 0.14%
Airport Service 0.00% NA NA NA NA 0.04%
Recreational 0.00% NA NA NA NA 0.00%
Recreational Marine 0.00% NA NA NA NA 0.06%
Light Commarcial 0.01% NA NA NA NA 0.10%
Industrial 0.01% NA NA NA NA 0.24%
Construction 0.18% NA NA NA NA 3.42%
Agricuitural 0.41% NA NA NA NA 4.53%
Logging 0.00% NA NA NA NA 0.04%
Marie 9.01% NA NA NA NA
Nenroad Engines and Vehicles 0.65% NA NA NA NA 9.97%
Highway Vehicies 1.80% NA NA NA NA  31.70%
Qther Areg and Point Soyrces 97.56% NA NA NA NA 58.33%
All Sources 100.00% NA NA NA NA 100.00%
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Seattle-Tacoma MSA Inventory A (in-use est.)
Emission Inventory Summary - VOC, NOx, CO

e tpy msmmmammar e tpad tpwd
Equipment Category vOoC NOx co vOC NOx
Lawn & Garden 9,149 154 75,041 37 1 -
Airport Service 212 1,295 1,885 1 4 5
Recreational 1,591 11 4,767 -] 0 12
Recreational Marine 6.450 723 21,814 37 5 12
Light Commaercial 1,923 224 26,721 5 1 73
Industrial 803 1,915 11,246 2 5 N
Construction 2.025 12,932 12,749 8 54 21
Agricultural 282 1,231 1,349 1 5 1
Logging 390 1507 3,112 1 4 9
' _ a&l2d 11233 L840 ] 47 g8
Nonroad Engines and Vehicles 25,018 37,245 190,624 105 125 287
Highway Vehicles NG NO 267,670 ND ND 1,515
Other Area and Point Sources  ND ND 199.979 NR NQ 565
All Sources NA NA 658273 NA MNA 2.367
Seattle-Tacoma MSA Inventory A (In-use est.)
Emission inventory Summary - VOC, NOx, CO .
Percent of Total inventory
R T % total tped % lotal tpwd
Equipment Category vOC NOx Cco voC NOx co
Lawn & Garden NA NA  11.40% NA NA 1.51%
Airport Service NA NA 0.29% NA NA 0.22%
Recreational NA NA 0.72% NA NA 0.52%
Recreational Marine NA NA 3.31% NA NA 0.51%
Light Commercial NA NA 4.08% NA NA 3.09%
Industrial NA NA 1.71% NA NA 1.30%
Construction NA NA 1.94% NA NA 0.89%
Agricuitural NA NA 0.20% NA NA 0.04%
Logging NA NA 0.47% NA NA 0.36%
M v NA NA 4 NA NA 3.70%
Nonroad Engines and Vehicles NA NA 28.96% NA NA 12.13%
Highway Vehicies NA NA  40.66% NA NA 64.00°%
Qther Area and Point Soyrces NA NA  3030% NA NA 23.87%
All Sources NA NA  100.00% NA NA 100.00%
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Seattle-Tacoma MSA Inventory A (in-use est.)
Emission inventory Summary - Alr Toxics and SOx

tpy
. Equipment Category PM Aldohydes Benzene 1,3But. Gas. Vap, S0x
Lawn & Garden 153 48 257 107 891 46
Airport Service 145 7 6 3 4 a6
Recreational 21 4 46 20 79 2
Recreational Marine 233 43 147 63 1,589 58
Light Commercial 47 14 55 23 178 32
Industrial 154 33 23 10 57 26
Construction 1,625 237 60 30 57 1,128
Agricultural 226 37 8 4 5 26
Logging 200 29 11 5 26 128
Marine Yeggels 1917 ND ND NR 1318
Nonroad Engines and Vehicles 3,721 452 614 266 2,887 9,245
Highway Vehicles 30,151 ND ND ND ND ND
m 37.878 ND ND ND ND ND
All Sources 71,750 NA NA NA NA MNA
Seattle-Tacoma MSA Inventory A (in-use est.)
Emission lnventory Summary - Air Toxics and SOx
Percent of Total iInventory
% total tpy
Equipment Category PM Akiehydes Benzene 1,3But. Gaes. Vap. SOx
Lawn & Garden 0.21% NA NA NA NA NA
Airport Service 0.20% NA NA NA NA NA
Recreational 0.03% NA NA NA NA NA
Recreational Marine 0.32% NA NA NA NA NA
Light Commercial 0.07% NA NA NA NA NA
industrial 0.21% NA NA NA NA NA
Construction 2.13% NA NA NA NA NA
Agricultural 0.32% NA NA NA NA NA
Logging 0.28% NA NA NA NA NA
: Ligh NA DA NA NA NA
Nonroad Engines and Vehicles 5.19% NA NA NA NA NA
Highway Vehicles 42.02% NA NA NA NA NA
Qther Areg and Point Sources 52.79% NA NA NA NA NA
All Sourcesa 100.00% NA NA NA NA NA

FINAL - November 1991

AYER



South Coast AB Inventory A (in-use est.)
Emission Inventory Summary - VOC, NOx, CO

S 1 tpad
Equipmaent Category voC NCx co vOC NOx
Lawn & Garden 62,428 1,107 552,244 229 4
Airport Service 890 5,447 7.911 2 15
Recreational 8,066 53 28,485 33 0
Recreational Marine 19,534 2,668 84,583 100 14
Light Commercial 13,340 1,605 187.411 37 4
Industrial 7.068 16,917 99,269 20 48
Construction 10,905 688,455 68,586 39 248
Agricuitural 636 2,759 3,104 2 10
Logging 500 75 1,540 1 0
‘ bR 7] NR Z g8
Nonroad Engines and Vehiclas 123,365 99,086 1,033,114 472 410 1.463
Highway Vehicles ND ND ND 650 660 9,732
Qther Area and Point Sources ND ND 1400 34 285
All Sources NA NA NA 2,522 1,404 11.460
South Coast AB Inventory A (in-use est.}
Emission Inventory Summary - VOC, NOx, CO .
Percent of Total inventory
— -% total tpy -———ee—--e % total tpsd % total tpwd
Equipment Category vOGC NOx CcoO vOoC NOx CcO
Lawn & Garden NA NA NA 9.08% 0.29% 3.35%
Airport Service NA NA NA 0.10% 1.06% 0.19%
Recreational NA NA NA 1.30% 0.02% 0.35%
Recreational Marine NA NA NA 3.97% 1.00% 0.57%
Light Commercial NA NA NA 1.48% 0.31% 4. 48%
Industrial NA NA NA 0.78% 3.30% 2.37%
Construction NA NA NA 1.57% 17.83% 1.31%
Agricubtural NA NA NA 0.09% 0.73% 0.02%
Logging NA NA NA 0.05% 0.01% 0.04%
v NA NA NA Q2%  487% 0.00%
Nonroad Engines and Vehicies NA NA NA 18.70%  29.23% 12.77%
Highway Vehicles NA NA NA 26.78%  47.00% 84.92%
Other Area and Point Sources NA NA NA 3552% 2% 2.31%
All Sources NA NA NA 100.00% 100.00% 100.00%




South Coast AB Inventory A (in-use est.)
Emission Inventory Summary - Air Toxics and SOx

tpy

Equipment Category PM Aldehydes Benzene 1,3But. Gas. Vap. SOx
. Lawn & Garden 1,224 358 1,764 737 5,756 339
Alrport Service 610 28 26 13 16 360
Recreational 80 25 233 99 484 10
Recreational Marine 730 167 494 212 3,262 206
Light Commercial 329 98 Jaz 158 1,218 230
Industrial 1,362 288 202 90 486 849
Construction 8,106 1,265 322 163 3086 5972
Agricultural 508 83 19 10 11 215
Logging 28 4 15 8 27 7
lalo ND NR NR NQ 12797
Nonroad Engines and Vehicles 14,493 2,310 3,458 1,487 11,567 20,985
Highway Vehicles 34,675 ND ND ND ND 11,680
Qther Areg end Point Sources 766,500 ND ND ND ND 18214
All Sources 815,668 NA NA NA NA 50,879

South Coast AB Inventory A (in-use est.)

Emission inventory Summary - Air Toxics and SOx
. Percent of Total inventory
% total tpy

Equipment Category PM Aldehydes Benzene 1.3 But. Gas. Vap. SOx
Lawn & Garden 0.15% NA NA NA NA 0.87%
Airpont Service 0.07% NA NA NA NA 0.71%
Recreationali 0.01% NA NA NA NA 0.02%
Recreational Marine 0.09% NA NA NA NA 0.41%
Light Commercial 0.04% NA NA NA NA 0.45%
Industrial 0.17% NA NA NA NA 1.67%
Construction 0.99% NA NA NA NA 11.74%
Agricultural 0.06% NA NA NA NA 0.42%
Logging 0.00% NA NA NA NA 0.01%
v 0.19% NA NA NA NA  25.15%
Nonroad Engines and Vehicles 1.78% NA NA NA NA  41.25%
Highway Vehicles 4.25% NA NA NA NA  22.96%
Qther Area and Point Soyrces 2.97% NA NA NA NA  35.80%
All Sources 100.00% NA NA NA NA  100.00%
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Springfieid MSA Inventory A (in-use est.)

Emission Inventory Summary - VOC, NOx, CO

e - ipy ememememamaanea tpsd
Equipment Category vOoGC NOx cO voC NOx
Lawn & Garden 1,162 20 9,089 6 0
Alrport Service 0 0 0 0 0 0
Recreational 1,080 8 1,825 1 8] 15
Recreational Marine 738 70 2,720 5 1 0
Light Commaercial 503 49 6.350 1 0 17
Industrial 259 633 3,691 1 2 10
Construction 217 1,401 1,336 1 7 1
Agricultural 82 345 396 0 2 0
Logging 24 0 70 ¢ 0 o
Q Q 2 Q Q ND
Nonroad Engines and Vehicles 4,066 2,526 25,475 15 11 49
Highway Vehicles ND ND 62 30 ND
Qther Areq and Point Sources  ND MR 20 30 ND
Alf Sources NA NA NA 127 71 NA
Springfield MSA Inventory A (in-use est.)
Emission Inventory Summary - VOC, NOx, CO .
Percent of Total Inventory
B et AR 1.1 [V JO— % total tpsd % total tpwd
Equipment Category voC NOx Cco vOC NOx ce
Lawn & Garden NA NA NA 4.61% 0.15% NA
Airport Service NA NA NA 0.00% 0.00% NA
Recreational NA NA NA 0.59% 0.01% NA
Recreational Marine NA NA NA 3.97% 0.74% NA
Light Commerciai NA NA NA 1.09% 0.19% NA
Industrial NA NA NA 0.57% 2.43% NA
Construction NA NA NA 0.80% 9.28% NA
Agricultural NA NA NA 0.35% 2.65% NA
Logging NA NA NA 0.05% 0.00% NA
Marin NA NA NA 0.00% NA
Nonroad Engines and Vehicies NA NA NA 12.03% 15.43% NA
Highway Vshicles NA NA NA 4901%  42.50% NA
Qther Area and Point Sources NA NA NA 8.6% 4297 NA
All Sources NA NA NA 100.00%  100.00% NA
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Springtield MSA

Inventory A (in-use est.)

Emission Inventory Summary - Air Toxics and SOx

tpy
Equipment Category PM Aldehydes Benzene  1,3But. Gas. Vap. SOx
Lawn & Garden 19 6 32 13 136 6
Airport Service 0 0 0 0 0 0
Recreational 21 2 32 14 19 1
Recreational Marine 27 5 18 8 155 -]
Light Commercial 11 3 14 6 40 7
industriai 5% 11 7 3 19 32
Construction 167 26 <] 3 6 122
Agricultural 63 10 2 t 2 27
Logging 1 0 1 0 1 0
2 9 ND NR
Nonroad Engines and Vehicles 360 &4 113 49 3%% 20%
Highway Vehicles ND ND ND ND ND ND
Qther Area and Point Sources  ND ND ND ND NOND
All Sources NA NA NA NA NA NA
Springfield MSA Inventory A {in-use est.)
Emission Inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Alrport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
Marine V NA NA NA NA NA NA
Nonroad Engines and Vehicles NA NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
Qther Area and Point Sources NA NA NA NA NA NA
All Sources NA NA NA NA NA NA
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Spokane MSA Inventory A (in-use est.)
Emission Inventory Summary - VOC, NOx, CO

wessmeeee {RY mmmmm—ea—— tpsd tpwd
Equipment Category voC NOx co vOC NOx 6
Lawn & Garden 948 18 7,385 5 0
Airport Service 29 178 265 0 1] !
Recreational 284 2 817 1 0 2
Recreational Marine 461 15 968 3 0 0
Light Commercial 302 32 3,983 1 0 11
Industrial 72 175 1,023 0 0 3
Construction 163 1,047 1,017 1 5 1
Agricultural 148 636 710 1 3 Q
Logging 25 0 71 0 0 ¢
] Jiis]) bR a8 nR NR 1
Nonroad Engines and Vehicles 2,432 2,101 16,485 12 10 19
Highway Vehictes ND 9,026 ND ND 251
Other Areg and Point Sources HQ ND 17748 ND ND , 224
All Sources NA NA 103,259 NA NA 404
Spokane MSA inventory A (In-use est.)
Emission inventory Summary - VOC, NOx, CO
Percent of Total Inventory
————— %o total tpy  --emmmemmemmeeme % total tped % total tpwu
Equipment Category vOC NOx co \ele NOx co
Lawn & Garden NA NA 7.15% NA NA 0.04%
Airport Service NA NA 0.26% NA NA 0.16%
Recreational NA NA 0.79% NA NA 0.40%
Recreational Marine NA NA 0.94% NA NA 0.00%
Light Commerciat NA NA 3.96% NA NA 2.21%
industrial NA NA 0.99% NA NA 0.57%
Construction NA NA 0.99% NA NA 0.23%
Agricultural NA NA 0.69% NA NA 0.09%
Logging NA NA 0.07% NA NA 0.04%
NA NA Q4% NA NA 0.14%
Nonroad Engines and Vehiclies NA NA 15.96% NA NA 3.86%
Highway Vehicles NA NA 8.74% NA NA 50.84%
Other Area and Point Sources NA NA 73.29% NA NA 45.29%
All Sources NA NA  100.00% NA NA 100.00%

M-98 FINAL - November 1991



Spokane MSA

Emission inventory Summary - Air Toxics and SOx

Inventory A (in-use est.)

tpy
. Equipment Category PM Aldehydes Benzens 1,3 But. Gas. Vap. SOx
Lawn & Garden 15 5 26 N 98 5
Airport Service 20 1 1 0 1 12
Recreational 4 1 8 4 14 0
Recreational Marine 23 2 13 6 30 2
Light Commercial 7 2 9 4 26 5
Industrial 14 3 2 1 5 9
Construction 124 19 5 2 5 a1
Agriculturail 117 19 4 2 3 50
Logging 1 0 1 0 1 g
‘ ND NQ NR NO ND
Nenroad Engines and Vehicles 325 52 69 30 184 173
Highway Vehicles 3.881 ND ND ND ND ND
¢t Area and P 2,837 ND ND ND ND ND
All Sources 14,043 NA NA NA NA NA
Spokane MSA Inventory A {in-use est.)
Emission Inventory Summary - Air Toxics and SOx
Percent of Total inventory
% total tpy
Equipment Category PM Aldehydes Benzens 1,3But. Gas. Vap. SO0x
Lawn & Garden 0.11% NA NA NA NA NA
Airport Service 0.14% NA NA NA NA NA
Recreational 0.03% NA NA NA NA NA
Recreational Marine 0.17% NA NA NA NA NA
Light Commercial 0.05% NA NA NA NA NA
Industrial 0.10% NA NA NA NA NA
Construction 0.88% NA NA NA NA NA
Agricultural 0.83% NA NA NA NA NA
Logging 0.01% NA NA NA NA NA
n 0.00% NA NA NA NA NA
Nonroad Engines and Vehicies 2.32% NA NA NA NA NA
Highway Vehicles 27.84% NA NA NA NA NA
Other Ares and Point Sources  70.06% NA NA NA NA NA
All Sources 100.00% NA NA NA NA NA
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Washington DC MSA Inventory A {in-use est.}
Ermnission Inventory Summary - VOC, NOx, CO

e I+, e e tpsd t
Equipment Category vOoC NOx co VOC NOx *
Lawn & Garden 12,255 206 99,980 49 1 4
Airport Service 423 2,589 3,763 1 7 10
Recraational 1,697 12 4,371 4 0 16
Recreational Marine 2.218 181 7,554 13 1 2
Light Commercial 2,156 228 28,516 6 1 78
Industrial 480 1,158 6,782 1 3 19
Construction 2,797 17,850 17,389 12 74 29
Agricultural 555 2.371 2,718 2 10 2
Logging 239 1 691 1 0 2
Marine Vegsolg 08 21 a8R 2 1 g
Nonroad Engines and Vehicles 23,628 24,822 174,584 92 o8 214
Highway Vehicles 83,068 398,686 345 250 2.161
Other Area and Point Sources NQ 88336 50024 a2 242 167
All Sources NA 196226 632,294 639 591 2.541
Washington DC MSA Inventory A (in-use est.)
Emission inventory Summary - VOC, NOx, CO .
Percent of Total Inventory
- %% total tpy e % total tped % total tpwd
Equipment Category vOGC NOx co vOoC NOx Co
Lawn & Garden NA 0.11%  1581% 7.72% 0.15% 1.94%
Airport Service NA 1.32% 0.60% 0.18% 1.20% 0.41%
Recreational NA 0.01% 0.69% 0.66% 0.00% 0.63%
Recreationai Marine NA 0.09% 1.19% 21% 0.19% 0.07%
Light Commercial NA 0.12% 4.51% 0.93% 0.11% 3.07%
Industrial NA 0.59% 1.07% 0.21% 0.54% 0.73%
Construction NA 9.10% 2.75% 1.82%  1259% 1.12%
Agricuttural NA 1.21% 0.43% 0.38% 1.76% 0.07%
togging NA 0.00% 0.11% 0.10% 0.00% 0.07%
ine v NA  Ql2%  Qds% Q35%  Ll% 0.30%
Nonroad Engines and Vehicles NA 12.66%  27.61% 14.46%  16.64% 8.42%
Highway Vehicles NA  4233%  63.05% 53.95%  42.38% 85.02%
Qther Ares and Point Sources NA  45.02%  233% 3L89%  4097% 6.56%
All Sources NA 100.00% 100.00% 100.00%  100.00% 100.00°%
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Washington DC MSA
Emission Inventory Summary - Air Toxics and SOx

Inventory A

{in-use est.}

tpy
. Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 213 65 344 144 1,201 62
Airport Service 290 13 13 6 a 171
Recreational 25 4 50 21 69 2
Recreational Marine 96 15 60 26 237 18
Light Commercial 50 15 62 26 185 33
industriai 93 20 14 6 34 58
Construction 2.115 328 82 42 80 1.555
Agricultural 438 72 16 8 11 185
Logging 9 1 7 3 13 0
, ND NR ND NO
Nonroad Engines and Vehicles 3,328 532 647 282 1,838 2,083
Highway Vehicles ND ND ND ND ND ND
ND ND ND ND NQ ND
All Sources NA NA NA NA NA NA
Washington DC MSA Inventory A {in-use est.)
Emission inventory Summary - Alr Toxics and SOx
Percent of Total inventory
% total tpy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricuttural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
Mag NA NA NA NA NA NA
Nonroad Engines and Vehicles NA NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
Other Areg and Pot NA NA NA NA NA NA
All Sources NA NA NA NA NA NA
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Appendix N. EPA Use of Manufacturer Data In Inventory B

In developing activity levels for Inventory B, EPA used data supplied by
manufacturers or manufacturer associations where it was available. In some cases, EPA had
to adjust data for use in the inventory.

The kinds of data supplied and the adjustments to the data are detailed below. Pan |
is a general overview of the data supplied by manufacturers and used by EPA in constructing
Inventory B. Part 2 contains more detailed adjustments made to the data for use in the

inventory.

1. General Overview

1.1. Equipment Manufacturers Institute (EMI)

EMI provided population data for several types of agricultural and construction
equipment. These equipment types are listed in Table N-O1. Estimates of average engine-
rated horsepower, annual use, and load factors were aiso available for these equipment types.

EMI estimates for crawler loaders were considered together with crawler tractors as
fitting within the Inventory A estimate for crawler tractors. Because cotton pickers were
included in Inventory A under "other agricultural equipment,” EMI’s cotton picker estimates
were only considered in areas where the populations were higher than the Inventory A
estimate for other agricultural equipment.

There were several equipment types for which population estimates were not provided
by EMI, but for which EPA incorporated horsepower, annual use, and load factor estimates
from EMI in developing Inventory B. These included swathers ("windrowers"), mobile
elevating work platforms ("aerial lifts™), landfill compactors ("crushing/processing
equipment”), and square balers and bale wagons ("balers”). Because of either negligible
equipment populations or the absence of any matching equipment type, data for the following
equipment types was not considered: leaf loaders, milling machines, horizontal earth borers.

forage harvesters, augers, and cranes.

Additional adjustments to EMI data are detailed below in Part 2.
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Nonroad Engine and Vehicle Emission Study

Equipment Type

Crawler tractors

EMI Data

Crawler tractors
Crawler loaders

Table N-01. EMI Agricultural and Construction Equipment Data

Rubber tired loaders

Wheeled loaders

Scrapers Scrapers
Graders Motor graders
Off-highway trucks Dumpers

Excavators Crawler excavators
Wheeled excavators

Tractors/loaders/backhoes Backhoe loaders

Skid steer loaders Skid steer loaders

Skidder (logging) Log skidders

Rollers Rollers and Compactors

Asphalt pavers Pavers

Concrete pavers

Other Agricuitural Equip.

Cotton pickers

1.2. Outdoor Power Equipment Institute, Inc. (OPEI)

data for lawn and garden tractors from Inventory A.
OPEI supplied test data which were used to caiculate load factors for lawnmowers,

rear engine riding mowers, front mowers, and lawn and garden tractors. For other equipment

types, EPA used the CARB load factors in Inventory B.

OPEI provided data on nonhandheld equipment types shown below in Table N-02.
EPA combined OPEI'’s separate estimates for lawn tractors and garden tractors to replace the

Because OPEI reported separate annual hours of use estimates for commercial and

consumer use, EPA used OPEI’s reported percentages of such use to construct weighted
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EPA Use of Manufacturer Data In Inventory B

average annual hours of use estimates. These and other adjustments to OPEI data are detailed

in a later section.

Table N-02. OPEI Nonhandheld Lawn and Garden Equipment Data

Equipment Type l OPEI Data ll

Lawnmowers Walk behind mowers

Rear engine riding mowers Riding mowers

Lawn and garden tractors Lawn tractors
Garden Tractors

1.3. Portable Power Equipment Manufacturers Association (PPEMA)

PPEMA provided local and national population data for those types of handheld
equipment shown in Table N-03.

Table N-03. PPEMA Handheld Lawn and Garden Equipment Data

Equipment Type PPEMA Data

Backpack blowers
Hand blowers

Trimmers/edgers/brush cutters (2-stroke) | Hedge trimmers
Trimmer/brush cutter

Leaf blowers/vacuums (2-stroke)

| Chain saws < 4 hp Consumer chain saws
| Chain saws > 4 hp Commercial chain saws

PPEMA also provided annual hours of use, horsepower, and load factor data. EPA’s
use of this data is detailed in a later section.
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Noproad Engine and Vehicle Emission Study

1.4. Industrial Truck Association (ITA)

ITA provided load factor, annual hours of use, and CMSA-level population estimates

for industrial forklifts, which were used in Inventory B as provided.
1.5. International Snowmobile Industry Association (ISIA)
ISTA provided national population and annual hours of use estimates for snowmobiles.

To obtain CMSA-level populations, EPA multiplied CMSA-level populations from Inventory
A by the ratio of ISIA national populations to Inventory A national populations.

1.6. National Marine Manufacturers Association (NMMA)
Population Data - Local boat registrations were used to establish the number of

boats of each equipment type owned in each nonattainment area, as was done for

Inventory A. The same method was also used to calculate the number of engines from the

number of boats. However, NMMA requested that the adjustment for the number of engines
actually used in the nonattainment areas be handled differently than was done for

Inventory A. Rather than directly rely on the ratio of the reported fuel consumed in the
nonattainment areas to the reported fuel used by boats registered in the nonattainment area
from the IB&A survey, NMMA requested that the adjustment be handled by a formula based
upon the water surface area per registered boat in the nonattainment area.

The formula was derived from the relationship between water surface area per
registered boat and the reported ratio of fuel consumed in the nonattainment areas to the fuel
consumed by boats registered in the nonattainment arca for the eight surveyed areas.
Equations of the form Y = 1 - exp ™™ provided the best fit to the data, where

Y = ratio of fuel used in the nonattainment area (from boats registered both inside
and outside the nonattainment area) to total fuel used by boats registered in
nonattainment area (includes fuel used outside the nonattainment area)

X = local water surface area/registered boat in nonattainment area

k and m are coefficients
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EPA Use of Manufacturer Data [n Inventory B

The value of m was used to calibrate the formula such that the highest * values were
obtained without yielding larger values for y in any nonattainment area than the ratio of the
theoretical maximum number of summer boat hours inside a nonattainment area to the total
summer hours of use calculated for boats registered in a nonattainment area. This ratio was

calculated as follows:

[water surface area in n/a area

area req/boat

fuel used in n/a area
#
(summer usage) lz, (# n/a boats) (hours) (fuel used by boats registered in n/a area] }

] (384)

The definition of the above terms and the derivation of this formula are discussed in
Appendix K, Section 6.
The value of k was determined by the regression. The final formula developed was:

(238x)**.66

Y =1-exp

This formula was used to develop the basic ratio of fuel used in the nonattainment
area to total fuel used by boats registered in the nonattainment area for each of the 24 areas.
For those areas located on the ocean or the Great Lakes, the proportion of use within 1 mile
offshore reported by the survey for the five areas on the ocean or a Great Lake were added to
the basic ratio. The final ratio was multiplied by the number of engines registered in the

nonattainment area to calculate the number of engines used in the nonattainment area.

Fuel Use -- For the eight surveyed areas, the average fuel use per engine reported in
the survey for boats registered in the nonattainment arca were used in the inventory
calculations. For the nonsurveyed areas, NMMA submitted a national average fuel use
estimate for outboard motors of 91 gallons/ycar. This estimate was based on the amount of
2-stroke marine motor oil consumed each year. The average fuel use reported in the survey
for outboard motors was 142 gallonsfyear. NMMA requested that EPA use the

91 gallons/year estimate for outboard motors for all of the unsurveyed areas, and scale the
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Nonroad Engine and Vehicle Emisgion Study

average fuel use reported by the survey for the other equipment types by the outboard motor .
factor, i.e., 91/142,

Seasonal Adjustment Factors -- As was done for Inventory A, the proportion of boat
use in the summer and the winter was based on monthly usage reported by the survey

respondents.

1.7. Motorcycle Industry Council, Inc. (MIC)

MIC provided EPA with survey information on the number of miles ridden annually
by ATVs and off-highway motorcycles.” An average speed of 25 miles per hour was
assumed in order to convert these figures into hours per year. MIC also provided national
population figures, which were distributed to the iocal level using the ratio of the local to
national population estimate for Inventory A. The same distribution between 2-stroke and 4-

stroke versions as reported by EEA was used in developing Inventory B.

2. Detailed Adjustments

2.1. Equipment Manufacturers Institute (EMI)

EMI supplied load factor, horsepower, annual hours of use, national and CMSA-level
population data for various types of construction equipment. The data supplied and the
adjustments made to the data are detailed below.

Equipment Type EMI Data and Adjustment
Crawler Tractor EMI supplied national horsepower and load factor, as well as

national and CMSA level populations and hours/year separately
for crawler loaders and tractors. National hours/year were
estimated by population weighting the regional values supplied
by EMI over all 24 areas. To estimate aggregated hours/year for
all crawler loaders and tractors at the regional level, EPA
population weighted the regional values for both equipment

Letter to Jobn German (EPA) from J.C. Delaney, Manager of Technical Programs, MIC, June 6, 1991.
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EPA Use of Manufacturer Data In Inventory B

Equipment Type EMI Data and Adjustment

types. To estimate aggregated horsepower and load factor at the
national level, EPA weighted data for both types by (population)
(hours/year) and (population) (hours/year) (horsepower),
respectively.

Rubber Tired Loader For wheel loaders EMI supplied national population, hossepower,
and load factor, as well as CMSA level populations and
hours/year. EPA estimated national hours of use by population
weighting regional values over 23 nonattainment areas.

Scraper For scrapers, EMI supplied data as for rubber tired loaders.

Graders For motor graders, EMI supplied data as for rubber tired loaders.

Off-Highway Trucks For dumpers (off-road haulers), EMI supplied data as for rubber
tired loaders.

Excavators EMI supplied national horsepower and load factor, as well as

CMSA level populations and hours/year separately for crawler
and wheel excavators. EMI also supplied national populations
for all excavators - EPA assumed a uniform national distribution
of crawler and wheel versions. National hours/year were
estimated by population weighting the regional values supplied
by EMI over all 24 areas. To estimate aggregated hours/year for
all excavators at the regional level, EPA popuiation weighted the
regional values for both types of excavators. To estimate
aggregated horsepower and load factor at the national level, EPA
weighted crawler and wheel data by (population) (hours/year)

and (population) (hours/year) (horsepower), respectively.

Tractor/Loaders/Backhoes EMI supplied data for backhoe loaders as for rubber tired

loaders.

Skid Steer Loaders EMI supplied data for skid steer loaders as for rubber tired
loaders.

Skidder (logging) EMI supplied data for log skidders as for rubber tired loaders.
except that national populations were not provided.

Rollers EMI supplied data for rollers and compactors as for rubber tired
loaders.

Asphalt pavers EMI supplied data for asphalt pavers as for rubber tired loaders.
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Equipment Type

Concrete pavers

Cranes

Trenchers

Rough Terrain Forklifts

Other Agricultural
Equipment

Balers

Aerial Lifts

EMI Data and Adjustment

EMI supplied only a national population estimate for concrete
pavers.

EMI supplied only a national population estimate for cranes.

EMI supplied only estimates of the national population, average
rated horsepower, and load factor for trenchers.

EMI supplied data for rough terrain forklifts as for trenchers.

EMI supplied data for cotton pickers as for rubber tired loaders.

EMI supplied local population and annual use estimates for
square balers and bale wagons, as well as national data for
horsepower and load factor. To estimate national hours per year
for both versions individually, EPA weighted regional values
over all 24 areas. EPA estimated aggregated hours per year for
all balers at the regional level by population weighting regional
values. At the national level, EPA estimated aggregated hours
per year, horsepower, and load factor by weighting regional
values by population, (population) (hours/year) and (population)
(hours/year) (horsepower), respectively.

EMI supplied only horsepower and load factor data for mobile
work platforms.

In the draft version of this study, data submitted by EMI for combines and agricultural

tractors was used to construct Inventory B. This included population figures developed by the

U.S. Bureau of the Census, which EMI has stated may include seldom-used equipment.

However, EMI has cautioned that, in constructing an emission inventory, appropriate

corrections should be made to either the operative population estimate or the estimate of

average annual usage. EMI’s submitted data contained no such correction. Consequently, the

final version of Inventory B uses the same data as Inventory A for these two types of

equipment.
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2.2. OPEI Data

Population Data -- CMSA population data for lawnmowers, riding mowers, lawn
tractors, garden tractors and tillers were supplied by OPEI'. However, because these
categories do not fully match those equipment types used in the nonroad study, some
aggregation and disaggregation was necessary. Lawn tractors and garden tractors were
combined to obtain a value for "Lawn and Garden Tractors". The tiller population was
disaggregated into "Tillers < 5 hp” and "Tillers > 5 hp" and the riding mower population was
disaggregated into "Front Mowers" and "Rear Engine Riding Mowers". In addition, all
equipment populations were disaggregated into 2- and 4-stroke diesel and gasoline equipment
types per EEA’s methodology for each CMSA} as shown below.

Tillers < 5 hp and Tillers > 5 hp

For each tiller type, the following calculation was made:

PO, v cype, Fuai ype, HP Range
: : Tiller Towal Po
Tiller Total Pop . ( Plore cust

= (PODsyriy type, Fusl typs, HP Amc)on:r CMSA

' "Information Regarding Selected Outdoor Power Equipmeant”, prepared by OPEI for EPA, April 25, 1991. plus
addendum. According to Mary Washburne this data includes diesel as well as gasoline equipment (conversation of
Sept. 9, 1991).

! Two EPA CMSAs (i.e., South Coast and San Joaquin) don’t match OPEI's regions. For the San Joaquin
Valley, EEA population manbers were used and for the South Coast Air Basin CMSA, OPEI's L. A_ populations were

used.
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Lawn and Garden Tractors

(L+G Population),, .. ru
Lawn + Garden total o5y casa

x (Lawn Pop+ Garden Pop)ope; cusa

=((L+G P OP“W")SM. Fueld OPEI CM3A

Front Mowers and Rear Engine Riding Mowers

Stroke type, Fuel type, Equip. Type ]
Front+ Rear Engine Riding Mower Tot. |.0 cusa

x (Riding Mower Tot.)opp; crsa

= (Stroke type, Fuel type, Equip. W)orzt CM34

In some cases OPEI did not provide data for a particular CMSA, and EPA used data
from Inventory A. These cases are identified below:

- ]

Walk Behind Lawnmowers | Garden Tractors
Fresno, CA Bakersfield, CA
Provo-Orem, UT El Paso, Tx

Fresno, CA
Riding Mowers Miami, FL
Bakersfield, CA Provo-Orem, UT
Fresno, CA Spokane, WA
Provo-Orem, UT
San Diego, CA Walk Behind Tillers

Bakersfield, CA
Lawn Tractors Baton Rouge, LA
Bakersfield, CA Miami, FL
Fresno, CA Minneapolis-St. Paul, MN
Provo-Orem, UT Provo-Orem, UT

Lfan Diego, CA Springfield, MA

Hours of Use -- Hours of use data were taken from the OPEI report to EPA.
Additional assumptions specific to the equipment type are described below.

' The average of Bakersfield and Fresno values were taken for the San Joaguin Valley and L.A. values were .
assumned for the South Coast Air Basin CMSA.
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EPA Use of Manufacturer Data In Inventory B

Lawn and Garden Tractors

Hours of use for lawn tractors and garden tractors were population weighted based on OPEI
CMSA populations to get annual hours of use for "Lawn and Garden Tractors" for each
CMSA.. For example, the Baltimore CMSA 4-stroke diesel lawn and garden tractor annual
usage number is:

40,000 lawn tractors x 41 hrs
+ 29,326 garden tractors x 56 hrs _

- 473 h
40,000 + 29,326 s

Tillers < 5 hp and Tillers > S hp

Hours of use for tillers were weighted by commercial and consumer populations provided by
OPEI in the addendum to their report. OPEI suggested that 18% of all tillers are used
commercially and that 82% are used by consumers. Commercially used tillers are assumed to
operate 4 times as much as consumer tillers. Thus, the local consumer hours of use reported
by OPEI for each area was multiplied by 1.54 to obtain overall hours of use, as follows:

0.82 x (# consumer hours)
+(.18 x (# consumer hours x 4)

(.82 + (.18 x 4) (# consumer hours)

= (1.54) (# consumer hours)

Tillers above and below 5 hp were assumed to have the same usage characteristics.

Front Mowers and Rear Engine Riding Mowers

Hours of use for "Front Mowers" and "Rear Engine Riding Mowers" were assumed equal to
the riding mower value supplied by OPEI for each CMSA. This assumption will probably
underestimate the annual hours of use for "Front Mowers" because they are used

commercially while "Rear Engine Riding Mowers" are not.

Lawnmowers
Hours of use for lawnmowers are also weighted by commercial and consumer populations as
well as 2-stroke and 4-stroke populations. Based upon sales, useful life, and usage

information supplied by OPEI, 94.8% of all lawnmowers are consumer and 5.3% are
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commerciai, with commercial mowers operating 16 times as much as consumer mowers. Of

the consumer lawnmowers, 90% are 4-stroke and 10% are 2-stroke. Of the commercial .
lawnmowers, 85% are 4-stroke and 15% are 2-stroke. Thus, the local consumer hours

reported by OPEI for each area was multiplied by 2.17 to obtain overall average hours of use

for 2-stroke lawnmowers, as follows:

0.948 x 0.10 x (# consumer hours)
+0.053 x 0.15 x (16 x # consumer hours)

(0.948 x 0.10)+ (0.052 x 0.15)

=(2.170) (# consumer hours)

Similarly, the local consumer hours reported by OPEI for each area was multiplied by 1.75 to

obtain overall average hours of use for 4-stroke lawnmowers, as follows:

0.948 x 090 x (# consumer hours)
+0.053 x 0.85 x (16 x # consumer hours)

(0948 x 090) + (0052 x 085) L) % comsumer hours)

Horsepower -- Horsepower data for "Lawnmowers”, "Rear Engine Riding Mowers",
"Lawn and Garden Tractors”, and tillers were calculated from the OPEI report by weighting

population only, as hours of use were not available. The calculations are shown below:

Walk-Behind Lawnmowers
3.0(+ less ) x 0.08

+35 x 0.60
+ 4.5 x 0.20
+ 5.0(+ more) x 0.12

3.84 HP
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. Rear ine Riding Mowers and Front Mowers

BO(+ less ) x 0.13
+ 90 x 0.34
+11.0 x 0.26
+12.0(+ more) x 0.27

10.2 HP

Lawn and Garden Tractors

Garden Tractors:

12 (+ less ) : 12 x 0.19
12 - 139 : 13 x 030
14 - 159 : 15 x Q.08
16 - 179 : 17 x 0.11
I8 - 199 .19 x 0.21
20 (+ more) : 20 x 0.11

15.44 HP

o+ o+ o+ o+

Lawn Tractors:

12 (+ less ) : 80 x 0.33

+ 12 - 139 : 123 x 042
+ 14 - 159 : 150 x 005
+ 16 - 179 : 170 x 007
+ 18 (+ more) : 19.0 x 0.13
124 HP
Usage
Lawn and Garden Tractors | Population | Ratio hp
Lawn Tractors 75% 3| 12,40 2,790
Garden Tractors 25% 4 15.35 1,535
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Tillers < 5 hp .
Tillers below 5 hp had to be disaggregated as follows:

39 (+ less ) x 0.14

+ 45 < 977
2 _434 HP
0.14 + %77
2
Tillers > S hp
Tillers above 5 hp had to be disaggregated as follows:
6.0 (+ more ) x 0.09
+ 55 x 277
— 2 . 559 HP
009 + =

Commercial Turf Equi nt

The population weighted average horsepower of multi-spindle walk behind mowers was
assumed for the "Commercial Turf Equipment” category:

8.0 (+ less) x 0.04

+ 10.5 x 0.58
+ 13.1 (+ more) x 0.38
114 HP

Data for weighting the horsepowers by usage was not available.

Load Factor Data -- In a letter to EPA dated September 9, 1991, OPEI discussed the
fact that some types of lawn and garden equipment are fitted with a governor that prevents
the engine from reach the RPM at which the rated power (as advertised) is measured. One

means of accounting for this discrepancy between the rated and governed maximum power is
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to decrease the applicable load factor. Based on data included in this letter, the following
load factors were calculated for use in Inventory B:

Lawnmowers - 30%

Rear engine riding mowers - 38%
Front mowers - 38%

Lawn and garden tractors - 38%

In all other cases, the load factors for lawn and garden equipment used in Inventory B

were the same as those used in Inventory A.

2.3. PPEMA Data

Population data -- Population data were taken from a Heiden report® for 2-stroke

nee  p

gasoline "Trimmers/Edgers/Brush Cutters™™, "Leaf Blowers/Vacuums”, "Chain Saws

< 4 hp", and "Chain Saws > 4 hp". In an earlier version of this report, Heiden proposed a
methodology that relied on urban single family housing units (SFHUs), rural SFHUs. and
SIC 078 (landscaping and horticulture services) employment. However, because the
regression coefficient for urban SFHUs was negative in the case of chain saws and blowers,
Heiden developed on additional model that relies on urban population [human] outside major
urbanized areas, rural population, and SIC 078 employment. For these two types of

equipment, this additional methodology was used to construct Inventory B. For trimmers, the
original methodology proposed by Heiden was used, as no other model was clearly superior
on either an econometric or intuitive basis.

The PPEMA chain saw population was distributed to over and under 4 hp ranges
based on the distribution reported by EEA.

£ Heiden Associates, Inc. Estimates of 24 Nonattainment Area Portable Two-Stroke Power Egquipment
Populations Based on Actual Industry Shipment Data and Four Alternative Activity Models, sponsored by the
Portable Power Equipment Manufacturers Association. October 30, 1991.

** Quotes (" ") identify equipment types which are included in EEA’s final equipment list. Equipment types not
written in quotes are manufacturer or otherwise defined.
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Usage Data -- Usage data for hand blowers, back blowers, trimmers/brush cutters,
hedgetrimmers, chain saws and cut off saws for commercial (professional) and consumer were .
supplied by PPEMA in an earlier Heiden report.” That data was population weighted to
obtain average annual hours of use values for "Trimmers/Edgers/Brush Cutters”, "Leaf
Blowers/Vacuums”, "Chain Saws < 4 hp" and "Chain Saws > 4 hp". National population data
were provided in the October 30, 1991 Heiden report (see Population Data above).

Calculations for each of these equipment types are shown below:

Leaf Blowers/Vacuums

62,114 Comm Hand Biwrs x 197 hrs
+ 3,134,445 Cons Hand Blwrs <9 hrs
+ 154,052 Comm Back Blwrs x 293 hrs
+ 25,815 Cons Back Biwrs x 12 hrs

62,114 + 3,134,445 + 154,052 + 25,815

=254 hrs

Trimm e h Cu

695,274 Comm L Trimmers/iB Cutters x 170 hrs
+ 12,531,475 Cons L Trimmers/B Cutters x 10 hrs
+ 179,259 Comm Hedgetrimmers x 75 hrs
+ 47,649 Cons Hedgetrimmers xT hrs

693,274 + 12,531,475 + 179,259 + 47,649

=19.1 hrs

Chain Saws > 4 hp
Chain saws over 4 hp are assumed to operate the same number of hours as
commercial chain saws (405 hrs/yr).

Chain Saws <4 hp

The hours of use value for chain saws < 4 hp were obtained by default through the
calculation of average horsepower for chain saws < 4 hp. The calculation of average

horsepower and subsequent back calculation of hours of use is shown below.

" "A 1989 California Baseline Emissions Inventory for Total Hydrocarbon & Carbon Monoxide Emissions from .
Portable Two-Stroke Power Equipment” prepared by Heiden Associates, Inc. for PPEMA, July 24, 1990,
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From PPEMA data:

Population Usage hp Product

1]
1 Commercial Chain Saws 344,599 405 4.1 572,206,640
Consumer Chain Saws 7,576,254 7 1.5 79,550,667

192,596,373 651,757,307
I Average Horsepower = 3.38

From data supplied by EEA:

* 0.32% of chain saws have engines greater than 4 hp.
* 99.68% of chain saws have engines less than 4 hp.
» For those that are > 4 hp, the average horsepower is 6.4 hp.

Therefore, by subtracting the number of hp-hrs attributable to the chain saws > 4 hp from the
total number of hp-hrs, average hp and average hours of use for chain saws < 4 hp may be

obtained:

. 651,757,306 hp-:lrs - 0.0032 x 7,920,853 x 405 b 6.4 hp = 586,057,882 hp -hrs
y yr yr

Solving for average horsepower:

hp-hrs

Y -1321 hp

182,330,838 7=
yr

586,057,882

Solving for average hours of use:

182,330,838 unit-hrs
0.9968 x 7,920,853 units

= 23.1 hrs

Horsepower Data -- Horsepower data for chain saws, trimmers/brush cutters, hand

. blowers, back blowers and hedgetrimmers are taken from the 1990 Heiden report (page 18).
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The horsepower for chain saws over 4 hp has been provided by EEA (6.4 hp). The average

horsepower value used for chain saws less than 4 hp is 3.21 hp and was derived in the .
discussion earlier regarding the hours of use for chain saws less than 4 hp. The other

horsepower values supplied in the Heiden Report have been population and usage weighted to

provide average horsepowers for "Trimmers/Edgers/Brush Cutters” and "Leaf

Blowers/Vacuums” as shown below:

S = e L

Trimmers/Edgers/Brush
Cautters Population hp
Comm. Trim/Brush Cut. 695,274 170 1.9 224,573,502
Comm. Hedgetrimmers 179,259 75 i9 25,544,408
Cons. Trim/Brush Cut. 12,531,475 10 i 87,720,325
Cons. Hedgetrimmers 47,649 7 i 233,480
257,289,298 338,071,715

- e ——————— e ——————
Leaf Blowers/Vacuums Population | Usage hp

Comm. Hand Blowers 62,114 197 8 9,789,166

Comm. Bkpk Blowers 154,052 293 3.0 135,411,708

Cons. Hand Blowers 3,134,445 9 8 22,568,004

Cons. Bkpk Blowers 25,815 12 30 929,340

85,893,479 168,698,168
[ Average Horsepower = | 1.96 ‘

O

Load Factor Data -- Heiden suggested in the same report*® that most portable 2-
stroke gasoline equipment operated at 50% of rated speed and full load. Therefore, a load
factor of 50% is assumed for "Trimmers/Edgers/Brush Cutters”, "Leaf Blowers/Vacuums”,

"Chain Saws < 4 hp"” and "Chain Saws > 4 hp".

* Ibid. page 6.
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2.4. Other Sources of Data

CARB Data -- All CARB data has been taken from the Technical Support Document
(TSD) attachment C*. Only where OPEI or PPEMA have not submitted values has CARB

data been used, when available, for lawn and garden equipment.

Hours of Use

Shredders > S hp and Shredders < 5 hp

All shredders are assumed to have the same usage rate, regardliess of horsepower. The usage
has been weighted by consumer and commercial populations:

Cons: 64 x 16.5 hrs
Comm: + .34 x 190 hrs

75.2 hrs

Snowblowers
Snowblowers are assumed the same as snowthrowers.

Cons: 980 x 10 Ars
Comm: + .10 x 60 hrs

15 hrs

Commercial Turf Equipment
The specialized turf care value supplied by CARB is utilized since both categorics are

predominately wide area walk behind mowers. The value is 800 hours per year.

¥ California Air Resources Board. Technical Support Documents for California Exhaust Emission Standur.ds
and Test Procedures for 1994 and Subsequent Model Year Utlity and Lawn and Garden Equipment Engines
Attachment C to CARB Mailout #90-64. El Monte, CA:State of California, December 1991.
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Horsepower

Snowblowers

Based on industry suggestions, different horsepowers for 2- and 4-cycle engines are used.

4-Cycle Engines:
CARB reports average horsepowers for consumer and commercial snowthrowers. Those

horsepowers have been population and usage rate weighted to find the average 4-cycle

horsepower for snowblowers™:

Cons: 90 x 10 Ars x 4.5 HP
Comm. + .10 x 60 hrs x 6.0 HP

(90 x 10) + (.10 x 60)

=35.1 HP

2-Cycle Engines:

The average 2-cycle horsepower for snowblowers was provided by LAWN-BOY

Tecumseh Eng: 75 x 3.0 HP
Suzuki Eng . + .10 x 45 HP

375 HP

“ Note: The CARB data does contain 5% 2-cycle engines. Therefore, the weighing is slightly understated.

" Letter to Kevin Green (EPA), from Bob Carlson, Vice-President of Research and Engineering, Briggs & .
Stratton, October 16, 1991,
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Appendix O. Emission Inventory B

Inventory B is presented in two sets of tables which summarize emissions from
nonroad engines and vehicles, highway vehicles, and other area and point sources of
emissions. Each set of tables summarizes emissions in each of the 24 nonattainment areas
included in this study, as well as national emissions.

In the first set of summary tables, nonroad emissions are calculated using new engine

emission factors. In the second set of summary tables, nonroad emissions are calculated

using in-use emission factors.
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USA Inventory B
Emission Inventory Summary - VOC, NOx, CO

erreveveaee DY smemm—————— tpsd tpw,
Equipment Category voC NOx Cco voC NOx C
Lawn & Garden 401,453 15,7561 2,808,402 1,543 68 1.990
Airport Setvice 15,657 104,233 126,873 43 286 347
Recreational 343,628 5,669 608,482 304 6 4,896
Recreational Marine 705,977 46,724 1,934,235 4278 292 424
Light Commaercial 102,917 37,255 1,954,589 288 102 5.355
Industrial 68,125 168,934 990,935 195 463 2.715
Construction 116,538 885,928 607,593 486 3,689 999
Agricuttural 104,906 937,142 849,397 854 4,108 559
Logging 11,446 62,781 55,947 N 172 153
] 243464 218709 1822527 Ll4e9 8 4
Nonroad Engines and Vehicles 2,504,109 2,483,204 11,758,780 9,509 9,788 22.431
Highway Vehicles 5,639,464 6,547 7683 38,034,743 16,008 19,733 84,904
Other Ares and Point Sources 12,684,163 13,965,333 24,460,414 37491 823 87.207
All Sources 21,827,726 22,986,300 72,251,937 £3,998 67,752 194,542
USA Inventory B
Emission Inventory Summary - VOC, NOx, CO @
Percent of Total Inventory
B 1 L —— % total tpad % total tpwd
Equipment Category vOC NOX co vOoC NOx co
Lawn & Garden 1.84%  0.07% 3.88% 2.41% 0.10% 1.02%
Airport Service 0.07% 0.45% 0.18% 0.07% 0.42% 0.18%
Recreational 1.57% 0.02% 0.84% 0.47% 0.01% 2.52%
Recreational Marine 3.23% 0.20% 2.68% 6.68% 0.43% 0.22%
Light Commercial 0.47% 0.16% 2.71% 0.45% 0.15% 2.75%
industrial 0.31% 0.73% 1.37% 0.31% 0.68% 1.40%
Construction 0.53% 3.85% 0.84% 0.76% 5.45% 0.51%
Agricuitural 0.89% 4.08% 1.18% 1.34% 6.068% 0.29%
Logging 0.06% 0.27% 0.08% 0.06% 0.25% 0.08%
Matine Vessels 249% Q6%  252% 233%  Q.88% 7l
Nonroad Engines and Vehicles 11.47% 10.80% 16.27% 14.96% 14.44% 11.53%
Highway Vehicles 25.84% 28.49%  49.87T% 26.56%  29.13% 43 64%
Other Areg and PointSources  $288% S07I%  JA8s% 58.50%  5643% 44 §3%
Al Sources 100.00% 100.00% 100.00% 100.00% 100.00% 100 00
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USA Inventory B
Emission Inventory Summary - Air Toxics and SOx

Py
. Equipment Category PM Akdehydes Benzene  1,3But. Gas. Vap. SOx
Lawn & Garden 5,984 3,596 10,592 4,288 71,703 2,976
Airport Service 7,542 529 484 234 315 6,802
Recreational 12,678 1,325 9,848 4,236 17,772 509
Recreational Marine 38,857 4635 18,871 8,104 83,076 4,844
Light Commercial 2,551 1.468 2,71 1,032 24,424 4,366
Industrial 6,807 2,901 1,840 800 8,873 6.647
Construction 72,702 17.284 34N 1,772 3.631 77,443
Agricultural 105,151 28,259 5,782 3.044 3,310 73,117
Logging 5,423 1,120 ek} 152 ar7 5,193

Maine Yegaels 18204 ND ND ND MR ads04
Nontoad Engines and Vehicles 273,599 61,188 53848 23662 213981 206.592

Highway Vehicles 1,397,738 ND ND ND ND 652,572
Qther Ares and Point Sources  £.384,620 ND ND ND ND 22,311,998
All Sources 8,055,957 NA NA NA NA 23,171,162
USA Inventory B
_ . Emission inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% totad tpy

Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap S0x
Lawn & Garden 0.07% NA NA NA NA 0.01%
Airport Sefvice 0.09% NA NA NA NA 0.03%
Recreational 0.16% NA NA NA NA 0.00%
Hecreaticnal Merine 0.48% NA NA NA NA 0.02%
Light Commercial 0.03% NA NA NA NA 0.02%
industrial 0.08% NA NA NA NA 0.03%
Construction 0.90% NA NA NA NA 0.33%
Agricultural 1.31% NA NA NA NA 0.32%
.ogging 0.07% NA NA NA NA 0.02%
Marine Veggels 2208 NA NA NA NA  Qll%
Nonroad Engines and Vehicles 3.40% NA NA NA NA 0.89%
Highway Vehicles 17.35% NA NA NA NA 2.82%

13.85% ") NA NA NA  2620%
All Sources 100.00% NA NA NA NA  100.00%
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Atlanta MSA Inventory B
Emission Inventory Summary - VOC, NOx, CO

et . tpad tp(’
Equipment Category vOoC NOx co vOC NOx i
Lawn & Garden 5.884 271 48,154 21 1 ag
Airport Service 3t 2,073 2,518 1 6 7
Recreational 232 5 718 1 0 1
Recreational Marine 1,474 84 3,628 8 0 3
Light Commaercial 1,275 320 16,656 4 1 46
Industrial 936 2,166 14,018 3 6 38
Construction 1.801 13,617 9,154 7 49 20
Agricultural 337 1,584 1,370 1 6 1
Logging 91 111 300 0 0 1
' 9 9 Q 0 ND
Nonroad Engines and Vehicles 12,340 - 20,232 96,516 44 €9 155
Highway Vehicles 69,146 ND ) i) 208 ND
Qther Area and Point Soyrces un 92553 ND 287 248 ND
All Sources NA 181,931 NA 650 526 NA
Atlanta MSA inventory B .
Emission Inventory Summary - VOC, NOx, CO
Parcent of Total Inventory
semnennnrnemeee D (O] Py -eeramsrnnennan % total tpad % total tpwd
Equipment Category vOC NOx cO vOC NOx co
Lawn & Garden NA 0.15% NA 3.20% 0.19% NA
Airport Service NA 1.14% NA 0.13% 1.08% NA
Recreational NA 0.00% NA 0.14% 0.00% NA
Recreational Marine NA 0.05% NA tA7% 0.08% NA
Light Commercial NA 0.18% NA 0.55% 0AT™% NA
Industrial NA 1.19% NA 0.42% 1.13% NA
Construction NA 7.48% NA 1.00% 9.36% NA
Agricultural NA 0.87% NA 0.19% 1.12% NA
Logging NA 0.08% NA 0.04% 0.06% NA
NA  0.00% NA 000%  0.00% NA
Nonroad Engines and Vehicles NA 11.12% NA 6.84%  13.20% NA
Highway Vehicles NA  38.01% NA 49.02% 39.61% NA
NA 5087% NA 4413%  4719% NA
All Sources NA  100.00% NA 100.00% 100.00% NA
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Atlanta MSA Inventory B

Emission Inventory Summary - Air Toxics and SOx

tpy
Equipmant Category PM Aldehydes Benzene 1,3But. Gas. Vap. SOx
Lawn & Garden 86 56 154 62 1,127 51
Airport Service 150 LR 9 g 6 137
Recreational 2 1 & 3 29 1
Recreational Marine 83 9 39 17 1M 9
Light Commercial 38 16 35 14 209 38
Industrial 62 36 25 1" 142 62
Construction 1,115 267 53 27 51 1,192
Agricultural 177 48 10 5 17 124
Logging 11 3 3 1 9 9
] _ NR NQ ND NR BNR
Nonroad Engines and Vehicles 1,724 448 34 144 1,761 1,623
Highway Vehicies ND ND ND ND NO
Other Ares and Point Soyrceg N ND ND NP ND
All Sources NA NA NA NA NA NA
Atlanta MSA Inventory B
Emission Inventory Summary - Air Toxics and SOx
Percent of Total inventory
% total tpy
Equipment Category PM Alkdehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Airpont Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricuitural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
NA NA NA NA NA NA
Nonroad Engines and Vehicles NA NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
NA NA NA NA NA NA
All Sources NA NA NA NA NA NA

FINAL - November 1991

pa



Baitimore MSA inventory B
Emission Inventory Summary - VOC, NOx, CO
. -] ey tpsd tpwd
Equipment Category vOC NOx co voc NOx ‘
Lawn & Garden 3,313 149 25,464 13 1 1
Airport Service 296 1,962 2,368 1 5 7
Recraational 617 10 1,003 1 0 9
Recreationai Marine 2,216 351 8,349 13 2 2
Light Commercial 1,016 235 12,725 3 1 35
Industrial 548 1.321 8,079 2 4 22
Construction 1,148 8,785 5,913 5 37 10
Agricuitural 429 2,065 1,750 2 9 1
Logging 51 8 158 0 0 0
Maine Vesseis L1823 2970 20332 4 18 -]
Nonroad Engines and Vehicles 11,254 20,856 96,249 43 74 185
Highway Vehicles ND 54,317 ND 200 164 1.328
ND 59076 34462 28 164 228
All Sources NA 135,149 NA 489 403 1.739
Baltimore MSA Inventory B
Emission inventory Summary - VOC, NOx, CO
Percent of Total Inventory
e 8 1+ B % total tped % total tpw.
Equipment Category voC NOx co voOoC NOx co
Lawn & Garden NA 0.11% NA 2.72% 0.16% 0.96%
Airport Service NA 1.45% NA 0.17% 1.34% 0.38%
Recreational NA 0.01% NA 0.12% 0.00% 0.581%
Recreational Marine NA 0.26% NA 2.83% 0.54% 0.11%%
Light Commercial NA 0.17% NA 0.80% 0.16% 2.01%%
Industrial NA 0.96% NA 0.34% 0.90% 1.27%
Construction NA 6.50% NA 1.02% 9.09% 0.56%
Agricultural NA 1.53% NA 0.40% 2.25% 0.07%
Logging NA 0.01% NA 0.03% 0.01% 0.02%
Marine Yessels m 4,42% NA 2.96% 4.06% 4.78%
Nonroad Engines and Vehicies 15.43% NA 9.18% 18.51% 10.66%
Highway Vehicles NA  40.19% NA 4264%  4067% 76 385°%
NA  4438% NA 48.18%  40.82% 12.99%
All Sources NA 100.00% NA 100.00% 100.00% 100.00%
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Baltimore MSA Inventory B
Emission Inventory Summary - Alr Toxics and SOx

tpy
Equiprmaent Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SO0x
Lawn & Garden 47 30 a7 35 616 28
Airport Service 142 10 9 4 6 130
Recreational 23 2 18 8 32 1
Recreational Marine 112 21 57 24 337 28
Light Cormnmarcial 30 13 28 1 156 28
Industrial 45 22 15 6 79 44
Construction 721 171 34 17 a3 764
Agricuitural 221 62 12 7 15 161
Logging 2 1 1 1 5 1
i 292 ND ND NQ L1
Nonroad Engines and Vehicles 1,685 332 261 114 1 2u‘i% 2,902
Highway Vehicles ND ND ND ND ND ND
Qther Area and Point Sources  ND ND ND ND ND ND
All Sources NA NA NA NA NA NA
Baltimore MSA Inventory B
Emission inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aidehydes Benzene 1,3But. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
industriai NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricultura NA NA NA NA NA NA
Logging NA NA NA NA NA NA
Hﬁ NA NA NA NA NA
Nonroad Engines and Vehicles NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
Qther Area and Poind Sources NA NA NA NA NA NA
All Sources NA NA NA NA NA NA
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Baton Rouge CMSA fnventory B
Emisesion Invertory Summary - VOC, NOx, CO

—meemm—— DY o
Equipment Category vOC NOx co
Lawn & Garden 1,004 66 11,012
Airport Service 227 1510 1,833
Reacreational 198 5 615
Recreational Marine 1,166 41 2325
Light Commercial 513 129 6,698
Industrial 135 N 1,962
Construction 444 2,599 2,610
Agricuitural 109 520 492
Logging 15 95 78
Nonroad Engines and Vehicles 4,008 7.145 28,016
Highway Vehicles ND 14,555 ND
Qther Areg and Point Sources  ND 88744 ND
All Sources NA 104,444 NA
Bator: Aouge CMSA inventory B
Emission inventory Summary - VOC, NOx, CO
Percent of Total Inventory

...... A T

Equipment Category VoG NOx CO
Lawn & Garden NA 0.08% NA
Airport Service NA 1.45% NA
Recreational NA 0.00% NA
Recreational Marine NA 0.04% NA
Light Commercial NA 0.12% NA
industrial NA 0.32% NA
Construction NA 2.49% NA
Agricultural NA 0.50% NA
Logging NA  0.09% NA
Marine Vesge NA L% A
Nonroad Engines and Vehicies NA 6.84% NA
Highway Vehicles NA 13.94% NA
NA  79.22% NA

All Sources NA 100.00% NA

tpsd tpwd
Voo NOx
4 0

1 4 5

1 0 1

6 " 2

1 0 18

¢ 1 )

2 9 8

0 2 a

o 0 a

2 2 1

18 23 46

64 44 ND
= ND

350 293 NA
% total tpad % total tpwe
VoG NOx coO
1.16% 0.08% NA
0.18% 1.41% NA
0.23% 0.01% NA
1.73% 0.07% NA
0.41% 0.12% NA
0.11% 0.31% NA
0.48% 3.21% NA
0.12% 0.66% NA
0.01% 0.09% NA
008%  LI3% NA
4.49% 7.69% NA
18.30% 14.97% NA
ZZ21%  IL3A% NA
100.00%  100.00% MNA
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Baton Rouge CMSA inventory B
Emission inventory Summary - Air Toxics and SOx

ey
Equipment Category PM Aidehydes Benzens  13Bul. Gas. Vap, SOx
Lawn & Garden 16 1" 27 T 254 12
Airport Service 109 8 7 3 4 100
Recreational 2 1 5 2 25 Q
Recreational Marine 70 5 32 14 94 8
Light Commaerciai 15 7 14 6 84 15
Industrial 12 8 4 2 19 12
Construction 223 51 13 6 24 226
Agricuiturai 58 16 3 2 3 41
Logging B 2 Q 0 1 8
| ) . 109 NR NR NR MR 28
Nenroad Engines and Vehicies 624 106 106 48 508 1,159
Highway Vehicles ND ND ND ND ND ND
' ND N NR ND ND ND
All Sources NA NA NA NA NA NA
Baton Rouge CMSA inventary B
Emission Inventory Summary - Air Toxics and SOx
Percent of Total inventory
% total tpy
Equipment Category PM Aldehydes Benzene 1.3 But. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commarcial NA NA NA NA NA NA
industriai NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
Hﬁ NA NA NA Hﬁ NA
Nonroad Engines and Vehicles NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
Other Area and Point Soyrss NA NA NA NA NA NA
All Sources NA NA NA NA NA NA
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Boston CMSA Inventory B
Emission inventory Summary - VOC, NOx, CO

oreme e By e tpsd towd
Equipment Category vocC NOx co voc NOx
Lawn & Garden 4,377 184 31,832 22 1 1
Alrport Service 375 2,496 3.036 1 7 8
Recreational 2,203 35 3,769 2 0 32
Recreationai Marine 6,913 1,059 31,237 48 8 3
Light Commarcial 2,427 519 29.277 7 1 80
Industrial 1,029 2.690 14,782 3 7 40
Construction 2,606 19,407 13,084 12 a1 14
Agricuitural 156 596 1,000 1 3 1
Logging 56 133 200 0 0 1
' i) ND ND Q 5 :
Nonroad Engines and Vehicles 20,144 27,120 128,218 97 12% 191
Highway Vehicles ND ND ND 415 207 1.470
i NO ND ND fe. ) 169 299
All Sources NA NA NA 816 500 2,260
Boston CMSA Inventory B
Emission Inventory Summary - VOC, NOx, CO
Percent of Total Inventory .
——— T Y Y - % total tped o, total tpwu
Equipment Category vOC NOx co VoG NOx cO
Lawn & Garden NA NA NA 2.78% 0.20% 0.47%
Airport Service NA NA NA 0.13% 1.37% 0.37%
Recreational NA NA NA 0.22% 0.01% 1.43%
Recreational Marine NA NA NA 5.92% 1.58% 0.15%
Light Commaercial NA NA NA 0.83% 0.28% 3.56%
Industrial NA NA NA 0.36% 1.47% 1.79%
Construction NA NA NA 1.50% 18.28% 0.63%
Agricultural NA NA NA 0.10% 0.65% 0.03%
Logging NA NA NA 0.02% 0.07% 0.02%
Marine Vesgel3 NA NA NA 2.99% 0.03%
Nonroad Engines and Vehicies NA NA NA 11.87% 24.91% 8.47%
Highway Vehicles NA NA NA 50.83% 41.37% 65.04%%
Other Ares and Point Sources NA NA NA 3LX%  lin 26.48%
All Scurces NA NA NA 100.00% 100.00% 100.00%%
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Boston CMSA Inventory B
Emission Inventory Summary - Alr Toxics and SOx

tpy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 68 40 112 45 905 34
Airport Service 181 13 1 6 8 166
Recreational 83 8 63 27 116 3
Recreational Marine 307 77 174 74 1,198 a2
Light Commercial 72 30 67 27 351 62
Industrial 116 46 28 12 131 112
Construction 1,676 360 77 41 44 1,683
Agricultural 64 18 4 2 18 46
Logging 12 3 2 1 5 11
' , 12 ND NR NR NQ NR
Nonroad Engines and Vehicles 2,753 595 538 235 2,775 2,199
Highway Vehicles ND ND ND ND ND ND
Other Area and Point Soyrces  ND ND ND ND ND ND
All Sources NA NA NA NA NA NA
Boston CMSA inventory B
Emission inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aldehydes Benzens 1,3B8ut. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Airpont Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreationai Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agriculturai NA NA NA NA NA NA
Logging NA NA NA NA NA NA
NA NA NA NA NA NA
Nonroad Engines and Vehicles NA NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
NA NA NA NA NA NA
All Sources NA NA NA NA NA NA
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Chicago CMSA

Inventory B

Emission Inventory Summary - VOC, NOx, CO

R . tpsd tpwd
Equipment Category VvOC NOx co VOC NOx
Lawn & Garden 7.579 300 52,394 39 2 z
Airpont Service 761 5,063 6,153 2 14 17
Recreational 3,350 53 5,638 3 (o} 49
Recreational Marine 2,432 205 5,640 17 2 0
Light Commaercial 4,099 878 49,400 11 2 13%
Industrial 2,214 5,608 32,387 (] 15 89
Construction 2,021 13,567 11,167 10 64 12
Agricultural 730 3,508 2,941 4 19 2
Logging 69 1 208 0 0 1
' _ SQg NR ] ND
Nonroad Engines and Vehicles 23,2585 29,789 166,226 93 144 324
Highway Vehicles ND 153,215 ND 588 462 ND
Point ND 302,107 ND 1029 §a3 NQ
All Sources NA 485111 NA 1,710 1,209 NA
Chicago CMSA Inventory B
Emission Inventory Summary - VOC, NOx, CO .
Percent of Total Inventory
—— A .1 R % total tpad %, total towa
Equipment Category VOC NOx co vOoC NOx co
Lawn & Garden NA 0.06% NA 2.28% 0.13% NA
Airport Sefvice NA 1.04% NA 0.12% 1.15% NA
Recreational NA 0.01% NA 0.16% 0.00% NA
Recreational Marine NA 0.04% NA 1.00% 0.13% NA
Light Commercial NA 0.18% NA 0.87% 0.20% NA
Industrial NA 1.16% NA 0.37% 1.27% NA
Construction NA 2.80% NA 0.58% 5.29% NA
Agricuitural NA 0.72% NA 0.23% 1.59% NA
Logging NA 0.00% NA 0.01% 0.00% NA
_ NA NA al% NA
Nonroad Engines and Vehicles NA 6.14% NA 5.46% 11.95% NA
Highway Vehicles NA 31.58% NA 34.37% 28.18% NA
h NA  6228% NA 60.17%  49.87% NA
All Sources NA  100.00% NA 100.00%  100.00% NA
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Chicago CMSA Inventory 8
Emission Inventory Summary - Air Toxics and SOx

py
Equipment Category PM Aldehydes Benzene 1.3But. Gas. Vap. SOx
Lawn & Garden 124 70 197 80 1,432 56
Airport Service 366 26 23 1 16 335
Recreational 128 13 96 41 174 5
Recreational Marine 124 15 59 25 491 19
Light Commercial 122 51 114 48 596 106
Industrial 232 96 60 26 284 227
Construction 1,168 267 59 30 85 1,180
Agricuitural 390 105 21 1 30 274
Logging 2 1 2 1 7 0
' , 299 iR ND NR NR NR
Nonroad Engines and Vehicles 2,956 843 630 272 3,115 2,201
Highway Vehicles 113,625 ND ND ND NI ND
181,246 ND ND ND ND NP
All Sources 297,727 NA NA NA NA NA
Chicago CMSA Inventery B
Emission Inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aldehydes Benzene 1.3But. Gaes. Vap. SOx
Lawn & Garden 0.04% NA NA NA NA NA
Airport Service 0.12% NA NA NA NA NA
Recreationai 0.04% NA NA NA NA NA
Recreationai Marine 0.04% NA NA NA NA NA
Light Commercia 0.04% NA NA NA NA NA
Industrial 0.08% NA NA NA NA NA
Construction 0.39% NA NA NA NA NA
Agricultural 0.13% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
Marine Vesgels Q10% NA NA NA NA NA
Nonroad Engines and Vehicies 0.99% NA NA NA NA NA
Highway Vehicles 38.13% NA NA NA NA NA
Other Area and Point Sources §0.88% NA NA A NA NA
All Sources 100.00% NA NA NA NA NA
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Cleveland CMSA Inventory B

Emission Inventory Summary - VOC, NOx, CO

messemsssnmnnn Py e tpad pwd
Equipment Category vOoC NOx co vOC NOx
Lawn & Garden 4,098 163 29,523 21 1
Airport Service 323 2,151 2,608 1 8 7
Recreational 507 8 854 0 0 7
Recreational Marine 1,050 111 3,147 7 1 o
Light Commercial 1,643 351 19,802 5 1 54
Industrial 954 2470 13,755 3 7 38
Construction 733 5,189 3.989 3 24 4
Agricuitural 338 1,576 1,371 2 9 1
Logging 27 8 84 0 0 G
1903 109 EWLTA 3 Q Ji1]
Nonroad Engines and Vehicles 10,676 12,117 78,890 45 49 119
Highway Vehicles ND 64,808 412,340 242 195 2.360
Other Area and Point Sources  ND 62301 88401 369 iral 252
All Sources NA 139,226 579,831 658 415 2.7
Cleveland CMSA Inventory B
Emission Inventory Summary - VOC, NOx, CO .
Percent of Total Inventory
e 1Ot Py vevermmemmm e % totel tpsd % total tpwa
Equipment Category VOC NOx co vOC NOx coQ
Lawn & Garden NA 0.12% 5.09% 3.25% 0.21% 0.27%
Airport Service NA 1.54% 0.45% 0.14% 1.42% 0.26%
Recreational NA 0.01% 0.15% 0.08% 0.00% 0.27%
Aecreational Marine NA 0.08% 0.54% 1.11% 0.21% 0.00%
Light Commercial NA 0.25% 3.42% 0.70% 0.23% 1.99%
Industrial NA 1.77% 2.37% 0.42% 1.63% 1.38%
Construction NA 3.71% 0.69% 0.53% 5.87% 0.16%
Agricuitural NA 1.13% 0.24% 0.28% 2.08% 0.03%
Logging NA 0.01% 0.01% 0.01% 0.01% 0.01%
% 2.08% Q.86% 0.00%
Nenroad Engines and Vehicies 8.70% 13.61% 8.90% 11.74% 4.37%
Highway Vehicles NA 48.55% 71.14% 36.86% 47.10% 86.41%
Qther Area and Point Sources NA 4475% 1525% 56.24%  4L16% 921
All Sources NA 100.00% 100.00% 100.00% 100.00% 100.00%
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Cleveland CMSA Inventory B

Emission inventory Summary - Air Toxics and SOx

Py
1.3 But. Gas. Vap.

Equipment Category PM Aldehydes Benzene SOx
Lawn & Garden 68 39 106 42 854 31
Airport Service 156 11 10 5 7 142
Recreational 19 2 15 g 26 1
Recraational Marine 48 8 24 10 252 9
Light Commercial 49 20 46 18 239 42
Industrial 105 42 26 11 123 102
Construction 435 101 21 t1 29 449
Agricultural 176 47 10 5 16 123
Logging 1 0 1 0 3 i
Marine Yeassia i) NR NR NR
Nonroad Engines and Vehicles 1,067 270 256 110 1,549 899
Highway Vehicles 46,729 ND ND ND ND ND
Other Area and Point Sources 84,297 ND ND ND NP ND
All Sources 112,073 NA NA NA NA NA
Cleveland CMSA Inventory B
Emission Inventory Summary - Air Toxics and SOx
Percent of Total inventory
% total tpy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 0.06% NA NA NA NA NA
Airport Service 0.14% NA NA NA NA MNA
Recreationai 0.02% NA NA NA NA NA
Recreational Marine 0.04% NA NA NA NA NA
Light Commercial 0.04% NA NA NA NA NA
Industrial 0.09% NA NA NA NA NA
Construction 0.39% NA NA NA NA NA
Agricuitural 0.16% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
2.00% NA NA m bA NA
Nonroad Engines and Vehicles 0.94% NA NA NA MNA
Highway Vehicles 41,70% NA NA NA NA NA
Qther Areg and Point Sources £1.26% NA NA NA NA NA
All Scurces 100.00% NA NA NA NA NA
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Denver CMSA Inventory B
Emission Inventory Summary - VOC, NOx, co

[ — tpy mmr——a s m————
Equipment Category vOC NOx co
Lawn & Garden 2.490 170 23,512
Airport Service 239 1,691 1,931
Recreationai 1.480 24 2,542
Recreationai Marine 765 a2 2,298
Light Commercial 2,010 465 25,138
industrial 445 1,182 6,209
Construction 896 5,689 5,032
Agricultural 208 1,020 796
Logging 19 1 58

NR
Nonroad Engines and Vehicles 8,553

]
102256 67515

Highway Vehicies ND ND 417,406
Other Area gnd Point Sources  ND ND §8.870
All Sources NA NA 543,791
Denver CMSA Inventory B
Emission Inventory Summary - VOC, NOx, GO
Percent of Total Inventory
——_ .7 . Rt
Equipment Category vocC NOx co
Lawn & Garden NA NA 4.32%
Airport Service NA NA 0.36%
Recreational NA NA 047T%
Recreational Marine NA NA 0.42%
Light Commercial NA NA 4.62%
industrial NA NA 1.14%
Construction NA NA 0.93%
Agricuitural NA NA 0.15%
Logging NA NA 0.01%
Y NA NA  0.00%
Nonroad Engines and Vehicies NA 12.42%
Highway Vehicles NA NA  78.76%
NA NA  10.83%
All Sources NA NA 100.00%

tpsd tow
NOx Cb

VOGC
13 1

1 4 5

1 0 21

5 1 0

6 1 1)

1 3 17

4 27 6

1 6 1

o o 0

ND ND Q
32 43 126

ND ND 2.37M
ND ND 168
NA NA 2,665
% total tpsd °, total tpwo
vOoC NOx Cco
NA NA 0.28%
NA NA 0.20%
NA NA 0.80%
NA NA 0.00%
NA NA 2.58%
NA NA 0.64%
NA NA 0.21%%
NA NA 0.02%
NA NA 0.01%
NA NA 2
NA NA 4.73%
NA NA 88.98%
NA NA §.29%
NA NA 100.00%%
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Denver CMSA Inventory B
Emission Inventory Summary - Air Toxics and SOx

Py

Equipment Category PM Aldehydes Benzene 1,3But. Gas. Vap, SOx
Lawn & Garden 39 26 63 25 537 29
Airport Service 115 8 7 4 5 105
Recreational 56 6 42 18 78 2
Recreational Marine 40 § 20 8 114 7
Light Commaercial 60 25 56 22 310 55
industriaf 56 20 12 5 52 54
Construction 490 11 26 13 42 498
Agricuitural 110 30 6 3 16 80
Logging 0 o 1 o 2 0
Marine Vegseis bR bR ND NR ND ND
Nonroad Engines and Vehicles 967 232 232 100 1,154 830
Highway Vehicles 32,716 ND ND ND ND ND

Other Atea and Point Sources 146,877 ND NR ND ND ND

All Sources 180,360 NA NA NA NA NA
Denver CMSA Inventory B

Emission Inventory Summary - Air Toxics and SOx

Percent of Total Inventory

% total tpy

Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 0.02% NA NA NA NA NA
Airport Service 0.06% NA NA NA NA NA
Recreational 0.03% NA NA NA NA NA
Recreational Marine 0.02% NA NA NA NA NA
Light Commercial 0.03% NA NA NA NA NA
industrial 0.09% NA NA NA NA NA
Construction 0.27% NA NA NA NA NA
Agricuitural 0.06% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
Mayine Vessels .00% NA NA NA NA NA
Nonroad Engines and Vehicies 0.54% NA NA NA NA NA
Highway Vehicles 18.14% NA NA NA NA NA
Cther Ares and Poirt Sources 8132% NA NA NA NA NA
All Sources 100.00% NA NA NA NA NA
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El Paso MSA inventory B
Emission Inventory Summary - VOC, NOx, CO

e~ | meesemmmmanmmnan tpsd tpwd
Equipment Category vOC NOx co voC NOx C
Lawn & Garden 595 s 5679 2 0 4
Airport Service IAl 470 578 0 1 2
Recreational 178 4 548 1 0 1
Recreational Marine 0 o 0 o 0 0
Light Commercial 501 129 6,598 1 0 18
Industriai 212 537 2,997 1 1 8
Construction 258 1,730 1,444 1 8 3
Agricultural 48 205 232 0 1 0
Logging 3 4 9 0 0 o]
Marine Vesssis , Q 2 2 Q Q Q
Nonroad Engines and Vehicies 1,883 3,117 18,082 8 10 36
Highway Vehicles 11,156 320,700 36 34 756
QOther Area and Point Sources _.Q 20382  18.000 £« 23 34
All Sources NA 24,655 356,782 103 69 216
El Paso MSA inventory B
Emission Inventory Summary - VOC, NOx, CO .
Percent of Total Inventory
—ememenenaneeae i IO 1PY  —-mmvemeen % total tped % total tpwd
Equipment Category vOoC NOx co vOGC NOx CO
Lawn & Garden NA 0.11% 1.50% 2.15% 0.21% 0.48%
Airport Service NA 1.36% 0.18% 0.19% 1.87% 0.19%
Recreational NA 0.01% 0.15% 0.71% 0.02% 0.09%
Recreational Marine NA 0.00% 0.00% 0.00% 0.00% 0.00%
Light Commercial NA 0.37% 1.85% 1.36% 0.51% 2.22%
Industrial NA 1.56% 0.84% 0.59% 2.14% 1.01%
Construction NA 4.99% 0.40% 0.91% 9.10% 0.39%
Agricultura NA 0.59% 0.07% 0.17% 1.11% 0.02%
Logging NA 0.01% 0.00% 0.01% 0.01% 0.00%
Magn NA  Q00%  Q00% 900%  0.00% 0.00%
Nonroad Engines and Vehicles NA 8.99% 5.07% 6.09% 1497% 4.39%
Highway Vehicles NA  32.19%  89.89% 3540%  48.87% 92.63%
Other Area and Point Sources NA 5e81%  5.06% 5651%  38.15% 298
All Sources NA 100.00% 100.00% 100.00% 100.00% 100.00%
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El Paso MSA Inventory B
Ermnission Inventory Summary - Air Toxics and SOx

tpy -
. Equipment Category PM Aidshydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 10 6 15 6 116 7
Airport Service 4 2 2 1 1 31
Recreational 2 1 5 2 23 0
Recreational Marine 0 0 y] 0 0 0
Light Commaercial 15 6 14 ] a1 15
Industrial 22 9 6 2 27 21
Construction 145 36 8 4 12 154
Agricultural 22 6 1 1 3 16
Logging o 0 0 0 0 o]
‘ , , 2 2 NR NR 9
Nonroed Engines and Vehicles 251 67 51 22 262 245
Highway Vehicles 7.278 ND ND ND ND NOD
Qther Area and Point Sources 129939 ND ND NQ ND ND
All Sources 137,468 NA NA NA NA NA
El Paso MSA Inventory B
. Emission Inventory Summary - Air Toxics and SOx
Parcent of Total Inventory
% total tpy
Equipment Category PM Alkiehydes Benzene 1,3But. Gas. Vap. SOx
Lawn & Garden 0.01% NA NA NA NA NA
Airport Service 0.02% NA NA NA NA NA
Recreational 0.00% NA NA NA NA NA
Recreational Marine 0.00% NA NA NA NA NA
Light Commercial 0.01% NA NA NA NA NA
Industrial 0.02% NA NA NA NA NA
Construction 0.11% NA NA NA NA NA
Agricuitural 0.02% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
Y 2904 He NA NA NA NA
Nonroad Engines and Vehicles 0.18% NA NA NA NA
Highway Vehicles 5.20% NA NA NA NA NA
Other Area and Point Sources  94.52% NA NA NA NA NA
All Sources 100.00% NA NA NA NA NA
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Hartford NECMA Inventory B
Emission inventory Summary - VOC, NOx, CO

ammmrmamansnns tpy  eesesseeeceeeae tpsd tpwd
Equipment Category VOC NOx cO voC NOx C.
Lawn & Garden 2.435 77 14,964 13 0
Airponrt Service 270 1,800 2,188 1 5 B
Recreational 951 15 1.629 1 0 14
Recreational Marine 1,779 147 5214 13 1 1
Light Commercial 504 127 7.165 2 0 20
Industrial 320 860 4,525 1 2 12
Construction 856 7.529 4,447 4 35 5
Agricuttural 115 490 624 1 3 0
Logging 33 a3 106 0 0 0
' 1l 289 2l 2 1 2
Nonroad Engines and Vehicles 7.363 11,339 40,890 M 48 62
Highway Vehicles ND 29,311 108,380 189 88 590
Other Area and Point Sources N 11650 31897 Y 18 210
All Sources NA 52,300 201,267 300 155 862
Hartiord NECMA inventory B
Emission Inventory Summary - VOC, NOx, CO
Parcent of Total inventory
- --% total tpy e % toted tpad “a total thwu
Equipment Category VoG NOx co voC NOx co
Lawn & Garden NA 0.15% 7.43% 4.27% 0.27% 0.41%
Airport Service NA 3.44% 1.00% 0.25% 3.19% 0.70%
Recreational NA 0.03% 0.81% 0.26% 0.01% 1.62%
Recreational Marine NA 0.28% 2.58% 4.23% 0.71% 0.07%%
Light Commercial NA 0.24% 3.56% 0.56% 0.23% 2.28%
Industrial NA 1.84% 2.25% 0.30% 1.52% 1.44%
Construction NA 14.39% 221% 1.36%  22.96% 0.57%
Agricuiturel NA 0.94% 0.31% 0.21% 1.74% 0.05%
l.ogging NA 0.06% 0.05% 0.03% 0.08% 0.03%
Marine Vessels NA  QS0% Qg 01% Q6% 0017
Nonroad Engines and Vehicles NA 21.68% 20.32% 11.45% 31.14% 7.16%
Highway Vehicles NA 56.04% 53.85% 82.91% 57.16% 68.47%
NA 2228% 25.83% 2585%  1LI0% 243
All Sources NA 100.00% 100.00% 100.00% 100.00% 100.00°%
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Hartford NECMA

Inventory B

Emission Inventory Summary - Alr Toxics and SOx

toy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 40 1 684 26 455 15
Airport Service 130 9 8 4 6 119
Recreational 38 4 27 12 50 1
Recreational Marine 95 13 47 20 227 14
Light Commercial 18 7 17 7 86 15
Industriai 41 15 9 4 38 39
Construction 627 138 25 13 16 640
Agricultural 54 15 3 2 8 38
Logging 3 1 1 8] 3 3
' . ) N ND ND NR ND
Nonroad Engines and Vehicles 1,044 223 201 a8 889 885
Highway Vehicles ND ND ND ND ND ND
Other Area and Point Sources  ND MR ND NR NDND
All Sources NA NA NA NA NA NA
Harttard NECMA inventory B
Emission Inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
ine V NA NA NA NA NA NA
Nonroad Engines and Vehicles NA NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
NA NA NA NA NA NA
All Scurces NA NA NA NA NA NA
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Houston CMSA Inventory B
Emission Inventory Summary - VOC, NOx, CO

R ] |py [
Equipment Category vOC NOx co
Lawn & Garden 6,523 334 55.672
Airport Service 411 2,739 3.331
Recrsaticnali 579 13 1,778
Recreational Marine 11,387 441 26.260
Light Commercial 4518 1,166 59,504
Industrial 1.143 2.833 16,449
Construction 2.606 15,852 15,198
Agricultural 850 3,237 2,623
Logging €9 188 27
. ‘ 688 12462 L718
Nonroad Engines and Vehicles 28,575 39.265 182,801
Highway Vehicles 100,885 ND
Other Areg and Point Sources NE 440,925 ND
All Sources NA 581,055 NA
Houston CMSA Inventory B
Emission Inventory Summary - VOC, NOx, CO
Percent of Total Inventory
eeememaneeeenae B tOtAl tPY  -reeeeee e
Equipment Category VOC NOx co
Lawn & Garden NA 0.068% NA
Airport Service NA 0.47% NA
Recreationat NA 0.00% NA
Recreational Marine NA 0.08% NA
Light Commercial NA 0.20% NA
Industrial NA 0.49% NA
Construction NA 2.73% NA
Agricultural NA 0.56% NA
Logging NA 0.03% NA
_ NA  gld% NA
Nonroad Engines and Vehicies NA 6.76% NA
Highway Vehicles NA 17.36% NA
Other Area and Point Soyrces NA  Z5.80% NA
All Sources NA  100.00% NA

tpsd 1pwd
vOoC NOx C
24 1 i
1 8 s
2 0 2
&0 2 20
13 3 163
3 8 45
9 57 33
2 12 2
0 1 1
e 4 2
118 126 n
442 304 ND
1391 859 ND
1,950 1,289 NA
% total tpad % total to.
voC NOx co
1.21% 0.10% NA
0.06% 0.58% NA
0.12% 0.00% NA
3.05% 0.18% NA
0.84% 0.25% NA
0.17% 0.60% NA
0.48% 4.45% NA
0.12% 0.94% NA
0.01% 0.04% NA
Q0%  285% NA
597% 9.78% NA
22.69% 23.57% NA
ZLM%  §568% A
100.00% 100.00% NA
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Houston CMSA inventory B
Emission inventory Summary - Air Toxics and SOx
o o
Equipment Category PM Aldehydes Benzene 1,3But. Gas. Yap. SO0x
Lawn & Garden 108 87 174 70 1,108 61
Airport Service 198 14 12 8 8 181
Recreaticnal 6 3 15 7 75 1
Recreational Marine 6§90 61 326 140 624 62
Light Commaercial 137 58 124 50 729 138
Industriai 110 48 K| 13 151 107
Construction 1,351 314 76 38 134 1,380
Agricultural 359 97 19 10 18 253
Legging 17 4 2 1 6 18
' 4l NR NQ 2132
Nonroad Engines and Vehicles .77 666 780 335 z,eus% 7.350
Highway Vehicles ND ND NO ND ND ND
Other Area and Point Sources  ND Np NR ND ND ND
All Sources NA NA NA NA NA NA
Houston CMSA Inventory B
Emission Inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aidehydes Benzene 1,38ut. Gas. Vap SOx
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricuttural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
NA NA NA NA NA NA
Nonroad Engines and Vehicles NA NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
Q i NA NA NA NA NA NA
All Sources NA NA NA NA NA NA
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Miami CMSA Inventory B

Emiasion Inventory Summary - VOC, NOx, CO

e+ Semsemmome e tpsd tpwd
Equipment Category VOC NOx co voc NOx
Lawn & Garden 3612 244 35,678 13 1 .
Airport Service 186 1,239 1,501 9 3 4
Recreationai 405 9 1,255 2 0 2
Recreational Marine 2,598 212 6,710 13 1 5
Light Commercial 1,497 376 19,562 4 1 54
Industrial 807 1.941 11,826 2 5 a2z
Construction 1,297 10,164 6,938 5 37 15
Agricultural 192 819 1,075 1 3 \
Logging 14 0 43 o o 0
' , 243 1310 ] i NR
Nonroad Engines and Vehicles 11,552 16,314 84,500 43 55 138
Highway Vehicles ND 63.266 ND 307 k) ND
Qther Area and Point Sources  ND 35,464 ND 238 87 ND
All Sources NA 115,044 NA 585 343 NA
Miami CMSA Inventory B
Emission Inventory Summary - VOC, NOx, CO .
Percent of Total Inventory
e seeen Y tOMR tRY - - % total tpsd % total tpwa
Equipment Category voC NOx co voG NOx co
Lawn & Garden NA 0.21% NA 2.29% 0.26% NA
Airport Service NA 1.08% NA 0.09% 0.99% NA
Recreational NA 0.01% NA 0.27% 0.01% NA
Recreational Marine NA 0.18% NA 2.2T% 0.33% NA
Light Commaercial NA 0.33% NA 0.71% 0.30% NA
{Industrial NA 1.69% NA 0.40% 1.56% NA
Construction NA 8.84% NA 0.80% 10.72% NA
Agricuttural NA  O.71% NA 0.12%  0.89% NA
Logging NA 0.00% NA 0.01% 0.00% NA
NA  Lld4% NA L95% NA
Nonroad Engines and Vehicles NA 14.18% NA 7.40% 16.09% NA
Highway Vehicles NA  54.99% NA 52.44%  55.58% NA
NA  3083% NA 017% 2832% NA
All Sources NA  100.00% NA 100.00% 100.00% NA
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Miami CMSA Inventory B

Emission Inventory Summary - Air Toxics ang SOx

tpy
Equipment Category PM Aldehydes Benzene 1.3But. Gas. Vap. SOx
Lawn & Garden 61 40 95 38 682 42
Airport Service 90 6 6 3 4 82
Recreaticnal 4 2 11 5 52 1
Recreational Marine 132 18 64 27 497 20
Light Commercial 45 19 41 16 246 44
Industriai 67 33 22 9 i14 66
Construction 83a 203 38 20 41 8asg
Agriculturai 90 25 5 3 15 64
Logging 0 0 0 0 2 0
' , NR NDR NR
Nonroad Engines and Vehicles 1,327 344 28 121 1,651 1,207
Highway Vehicles ND ND ND ND ND
Qther Area and Point Soyrces  ND ND ND ND ND
All Sources NA NA NA NA NA NA
Miami CMSA Inventory B
Emissicn Inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Airpont Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreationat Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
ine V. NA NA NA NA NA NA
Nonroad Engines and Vehicies NA NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
NA NA NA NA DA NA
All Sources NA NA NA NA NA NA
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Milwaukee CMSA inventory B
Emissicn Inventory Summary - VOC, NOx, CO
e me—————— tpy PR -
Equipment Category vocC NOx co
Lawn & Gardan 2,317 97 17,330
Airport Service 178 1,182 1,435
Recreational 572 9 969
Recreational Marine 1,199 41 2175
Light Commercial 733 157 8,832
Industriat 537 1,358 7,830
Construction 408 2,974 2.285
Agricuitural 329 1,560 1,373
Logging 19 4] 58
487 388
Nonroad Engines and Vehicles 6,748 7.778 42,286
Highway Vehicles 33,493 ND
Other Area and Point Sources L{Q 39,621 NO
Alt Sources NA 80,890 NA
Milwaukee CMSA Inventory B
Emission inventory Summary - VOC, NOx, CO
Percent of Total Inventory
RRR—— Y 1. N Y
Equipment Category voC NOx co
Lawn & Garden NA 0.12% NA
Airport Service NA 1.46% NA
Recreaticnal NA 0.01% NA
Recreational Marine NA 0.05% NA
tight Commercial NA 0.19% NA
Industrial NA 1.68% NA
Consiruction NA 3.68% NA
Agricuttural NA 1.93% NA
Logging NA 0.00% NA
, NA NA
Nonrcad Engines and Vehicles NA 9.61% NA
Highway Vehictes NA 41.41% NA
Qither Area and Point Sources NA  48.96% NA
Al Sources NA  100.00% NA

1psd tpwd
vOoC NOx
12 1
0 3 4
0 0 8
8 0 9
2 0 24
2 4 21
2 14 3
2 9 1
0 0 v
1 1 NQ
30 32 65
106 o ND
1% 109 ND
a3t 241 NA

% total tpad % total tpwd
YOC NOx co
3.64% 0.22% NA
0.15% 1.34% NA
0.13% 0.00% NA
2.54% 0.13% NA
0.62% 0.18% NA
0.47% 1.54% NA
0.58% 5.81% NA
0.54% 3.54% NA
0.02% 0.00% NA
‘03 Q45w NA
9.07% 13.21% NA
31.96% 41 82% NA
5897%  448T% NA
100.00% 100.00% NA
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Milwaukee CMSA inventory B
Emiasion inventory Summary - Alr Toxics and SOx

tpy
Equipment Category PM Aidehydes Benzene  1,38ul. Gas Vap SOx
Lawn & Garden a7 22 59 24 498 18
Airport Service a6 8 5 3 4 78
Recreational 22 2 16 7 30 1
Recreational Marine 61 5 29 12 258 6
Light Commercial 22 9 20 8 107 19
Industrial 54 23 14 8 72 52
Construction 258 58 12 ] 15 258
Agricutturai 175 47 10 5 9 122
Logging 0 0 1 0 2 0
NR NR NR NQ NR NR
Nonroad Engines and Vehicies 715 172 166 72 992 554
Highway Vehicles ND ND ND ND ND ND
Qther Area and Point Soyrces  ND ND ND NR ND ND
All Sources NA NA NA NA NA NA
Milwaukes CMSA Inventory B

Emission Inventory Summary - Air Toxics and SOx
Percent of Total Inventory

% totel tpy

Equipment Category PM Aldehydes Benzens 1,3 But. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Consiruction NA NA NA NA NA NA
Agricuttural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
J Hﬂ m NA NA bA NA
Nonroad Engines and Vehicles NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
NA NA NA NA NA NA

All Sources NA NA NA NA NA NA
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Minneapciis MSA Inventory B
Emission inventory Summary - VOC, NOx, CO

L - A tpad tpwd
Equipment Category - VOC NOx co voC NOx
Lawn & Garden 3,435 143 25,418 18 1 £
Airport Service 274 1,825 2.219 1 5 5
Recreational 839 13 1.424 i 0 12
Recreational Marine 6.089 237 13,544 46 2 0
Light Commercial 1,345 288 16,208 4 1 44
Industrial 600 1.607 8,523 2 4 23
Construction a79 5,810 4715 4 27 5
Agricultural 925 4,408 3,869 5 24 3
Logging 36 5 109 0 1] 0
Marine Vessela NR NR od ND NR 2
Nonroad Engines and Vehicles 14,424 14,336 76,057 80 64 100
Highway Vehicles ND ND 419,140 ND ND 2.422
Other Area and Point Sources  ND 63,307 19911 ND 12 357
All Sources NA NA 621,108 NA NA 2.878
Minneapolis MSA inventory B
Emission Inventory Summary - VOC, NOx, CO
Percent of Total inventory .
e (OL] tPY e % total tped %% total tpwd
Equipment Category vOoC coO veC NOx co
Lawn & Garden NA NA 4.09% NA NA 0.21%
Airport Service NA NA 0.36% NA NA 0.21%
Recreational NA NA 0.23% NA NA 0.42%
Recreationai Marine NA NA 2.18% NA NA 0.00%
Light Commercial NA NA 261% NA NA 1.54%
Industrial NA NA 1.37% NA NA 0.81%
Construction NA NA 0.76% NA NA 0.18%
Agricultural NA NA 0.82% NA NA 0.09%
Logging NA NA 0.02% NA NA 0.01%
Msrine Vesgels N Na NA NA 0007
Nonroad Engines and Vehicles 12.25% NA NA 31.48%
Highway Vehicles NA NA  67.48% NA NA 84 13%
NA NA  2027% NA NA 12.39%
All Sources NA NA  100.00% NA NA 100.00%
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Minneapolis MSA Inventory B
Emission Inventory Summary - Air Toxics and SOx

tpy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 53 32 87 35 739 27
Alrport Service 132 9 8 4 8 121
Recreational a2 3 24 10 44 1
Recreational Marine 364 32 171 73 444 33
Light Commercial 40 17 37 15 195 34
Industrial 75 28 16 7 72 73
Construction 509 113 28 13 32 508
Agricuiturai 494 133 27 14 20 344
Logging 1 0 1 0 4 0
‘ , . ghR bR NR NR
Nonroad Engines and Vehicies 1,708 368 398 173 1,556 1,141
Highway Vehicles 42,282 ND NO ND ND ND
Qther Area and Point Jourceg 2143989 ND ND ND ND ND
All Sources 258,388 NA NA NA NA NA
Minneapolis MSA inventory B
Emission Inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Categary PM Aldshydes Benzens 1,3 But. Gas. Vap. SOx
Lawn & Garden 0.02% NA NA NA NA NA
Airport Service 0.05% NA NA NA NA NA
Recraationai 0.01% NA NA NA NA NA
Recreational Marine 0.14% NA NA NA NA NA
Light Commercial 0.02% NA NA NA NA NA
Industriai 0.03% NA NA NA NA NA
Construction 0.20% NA NA NA NA NA
Agricuitural 0.19% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
Marine Veaseis 2.00% NA NA L)
Nonroad Engines and Vehicles 0.08% % NA % NA NA
Highway Vehicies 16.36% NA NA NA NA NA
§2.98% NA NA NA NA NA
Al Sources 100.00% NA NA NA NA NA

FINAL - November 1991



New York NECMA inventory B

Emission inventory Summary - VOC, NOx, CO

el tpsd tpw
Equipment Category vOC NOXx co voc NOx cb
Lawn & Garden 12,391 546 89,652 83 3 43
Airpont Service 573 3,818 4,634 2 10 13
Recreational ' 4110 66 7.044 3 0 60
Recreational Marine 13,389 1.429 41,293 91 11 5
Light Commercial 11,519 2,464 138,936 32 7 s
Industrial 4212 10,809 61,373 12 30 168
Construction 4,685 32,185 25.301 22 152 28
Agricultural 758 2,974 4,761 4 16 3
Logging 148 64 459 o 0 1
89 1281 adss 3 6 l
Nonroad Engines and Vehicles 52,582 67,348 375,911 2 264 708
Highway Vehicles ND 317,257 3.129.400 1,114 956 7.373
Qther Arep and Pojnt Sources  ND 232882 546500 1378 §38 804
All Sources NA 617485 4,051,811 2,923 1,858 8.885
New York NECMA inventory B
Emission Inventory Summary - VOC, NOx, CO .
Percent of Total Inventory
E——— 7.0 [ YRR % total tped * total tpwu
Equipment Category vOC NOx coO VoG NOx co
Lawn & Garden NA 0.09% 2.21% 2.14% 0.16% 0.49%
Airport Service NA 0.82% 0.11% 0.05% 0.56% 0.14%
Recreational NA 0.01% 0.17% 0.11% 0.00% 0.67%
Recreational Marine NA 0.23% 1.02% 3.11% 0.57% 0.05%
Light Commercial NA 0.40% 3.43% 1.00% 0.36% 4.28%
Industrial NA 1.75% 1.51% 0.41% 1.59% 1.89%
Conastruction NA 5.21% 0.62% 0.75% 8.18% 0.31%
Agricultural NA 0.48% 0.12% 0.14% 0.58% 0.04%
Logging NA 0.01% 0.01% 0.01% 0.01% 0.01%
& 210% 0.08% 0.08%
Nonroad Engines and Vehicles 10.91% 9.28% 7.90% 14.22% 7.97%
Highway Vehicles NA 5138% 77.23% 38.11%  51.45% 82.98%
NA 3LII%  1349% S3.99% A% 9.05%
Al Sources NA 100.00% 100.00% 100.00% 100.00% 100.00°%
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New York NECMA inventory B
Emission Inventory Summary - Air Toxics and SOx

tpy

Equipment Category PM Aidehydes Benzene 1,3Bul. Gas. Vap. SOx
Lawn & Garden 193 115 324 131 2,290 100
Airport Service 276 19 17 9 12 252
Recreational 155 18 118 51 216 6
Recreaational Marine 614 102 n 134 3.129 121
Light Commerciai 343 142 320 129 1,664 295
industrial 471 186 115 50 516 459
Construction 2,708 833 136 70 195 2.788
Agricuitural 322 20 20 10 83 2N
Logging 8 2 4 2 15 6
Madoe Yessels g2Q NP NR NR NR 4240
Nonroad Engines and Vehicles 5710 1,306 1,365 585 8,121 8,497
Highway Vehicles 232,769 ND ND ND ND ND

Other Areg and Point Sources 119873 ND ND ND NOND

All Sources 358,352 NA NA NA NA NA
New York NECMA Inventory B

Emission Inventory Summary - Air Toxics and SOx

Percent of Total inventory

% totad tpy
Equipment Category PM Akdehydes Benzens 1,3 But. Gas. Vap. SOx
Lawn & Garden 0.06% NA NA NA NA NA
Airpart Service 0.08% NA NA NA NA NA
Recreational 0.04% NA NA NA NA NA
Recreational Marine 0.17% NA NA NA NA NA
Light Commercial 0.10% NA NA NA NA NA
Industrial 0.13% NA NA NA NA NA
Construction 0.76% NA NA NA NA NA
Agricultursé 0.09% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
L% NA NA NA NA NA

Nenroad Engines and Vehicles 1.50% NA NA NA NA NA
Highway Vehicles 64.96% NA NA NA NA NA
Other Areq and Point Sources 33.45% NA NA NA NA NA
All Sources 100.00% NA NA NA NA NA
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Philedeiphia MSA inventory B
Emission inventory Summary - VOC, NOx, CO

e Py e tpad tow
Equipment Category vOoC NOx Cco VOC© NOx 6
Lawn & Garden 7,935 392 65,719 32 2 2
Airport Service 291 1,936 2,352 1 5 3
Rscreational 1,337 22 2,365 1 0 19
Recrsational Marine 3,578 338 10,163 21 2 2
Light Commercial 2,874 664 36.004 8 2 99
Industrial 1,592 3,985 23,041 5 AR 63
Construction 2177 15,289 11,215 9 64 18
Agricultural 805 3.867 3,286 4 17 2
Logging 7 10 234 0 o 1
Macine Vesseis 494 2181 L3z l &2 4
Nonroad Engines and Vehicies 21,158 35685 155,738 -3 128 255
Highway Vehicles 123,720 568,888 432 373 ND
Other Area and Point Sovrces un 187579 178772 211 AL NR
All Sources NA 206,984 503,396 1,424 ar7 NA
Philedelphia MSA Inventory B
Emission inventory Summary - VOC, NOx, CO
Percent of Total Inventory .
remremaasena T tOIBI tPY e % total tpad % lotal tp
Equipment Category vOC NOx co voC NOx Co
Lawn & Garden NA 0.13% 7.27% 2.22% 0.19% NA
Airport Service NA 0.85% 0.26% 0.06% 0.60% NA
Recreational NA 0.01% 0.26% 0.08% 0.00% NA
Recreational Marine NA 0.11% 1.12% 1.48% 0.24% NA
Light Commercial NA 0.22% 3.99% 0.56% 0.21% NA
Industrial NA 1.34% 2.55% 0.32% 1.24% NA
Construction NA 5.15% 1.24% 0.84% 7.26% NA
Agricultural NA 1.30% 0.36% 0.25% 1.93% NA
Logging " NA 0.00% 0.03% 0.01% 0.00% NA
Marine Vesgels NA 208 Qls% Q0%  28% NA
Nonroad Engines and Vehicles NA 12.02% 17.24% 5.71%  14.55% NA
Highway Vehicies NA 41.66% 62.97% 30.31% 42 49% NA
NA  4833% 19.79% g398%  4296% NA
All Sources NA 100.00% 100.00% 100.00% 100.00% NA

0-.32 FINAL - November 1991



Philedelphia MSA Inventory B
Emission inventory Summary - Air Toxics and SOx

tpy
Equipment Category PM Aldehydes Benzene  1,3But. Gas. Vap. SOx
Lawn & Garden 119 77 202 82 1,686 71
Airport Service 140 10 9 4 8 128
Recreational 49 5 38 16 89 2
Recreationai Marine 172 25 85 37 769 30
Light Commercial 88 3% 79 32 441 79
Industrial 158 68 43 19 210 154
Construction 1,250 288 84 33 72 1,324
Agricutturai 433 118 22 12 31 302
Logging 2 1 2 1 8 1
; _ 353 ND ND ND 4,368
Nenroad Engmes and Vehicles 2,962 626 546 238 3,272 6,458
Highway Vehicles ND ND ND ND ND ND
P ND ND ND Np ND ND
All Sources NA NA NA NA NA NA
Philedeiphia MSA inventory B
Emission Inventory Summary - Air Toxics and SOx
Percent of Total Inventory
_ % toted tpy
Equipment Category PM Aidehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
v NA NA NA NA NA NA
Nonrcad Engines and Vehicies NA NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
NA NA NA NA NA NA
All Sources NA NA NA NA NA NA

FINAL - November 1991



Provo-Orem MSA, Inventory B
Emission Inventory Summary - VOC, NOx, CO
e tmmas Py  eeeemmm—meee tpsd tpwd
Equipment Category vOC NOx coO voC NOx ‘
Lawn & Garden 486 28 4,201 3 0
Airport Service 0 0 4] 0 Q 0
Recreational 309 5 530 0 0 4
Recraational Marine 86 12 229 1 0 o]
Light Commercial 75 17 239 0 o 3
Industrial 28 76 386 0 o 1
Construction 73 588 396 0 3 0
Agricuitural 101 478 405 1 3 0
Logging 3 0 10 0 0 0
' ] a3 NR NR
Nenroad Engines and Vehicles 1,161 1,206 7,409 4 6 1'1'
Highway Vehicles ND 73.804 ND ND 440
ND ND 8273 ND ND 38
All Sources NA NA 119,486 NA NA 490
Provo-Orem MSA Inventory B
Emission inventory Summary - VOC, NOx, CO
Percent of Total inventory
oo tOtA] Py oo % total tpsd % total tpw.
Equipment Category VoG NOx CcO VOC NOx cO
Lawn & Garden NA NA 352% NA NA 0.22%
Airpont Service NA NA 0.00% NA NA 0.00%
Recreational NA NA 0.44% NA NA 0.91%
Recreational Marine NA NA 0.19% NA NA 0.00%
Light Commercial NA NA 0.79% NA NA 0.53%
Industrial NA NA 0.32% NA NA 0.22%
Construction NA NA 0.33% NA NA 0.09%
Agricultural NA NA 0.34% NA NA 0.05%
Logging NA NA 0.01% NA NA 0.01%
NA NA Q8% NA NA 0.18%
Nonroad Engines and Vehicles NA 8.20% MNA NA 2.19%
Highway Vehicies NA NA B81.77% NA NA 89 97
NA NA  32.03% NA NA pl-1)
All Sources NA NA 100.00% NA NA 100.00%
0-34 FINAL - November 1991



Provo-Orem MSA Inventory B

Emission Inventory Summary - Air Toxics and SOx

ipy
Equipment Category PM Aldshydes Benzene  1.3But. Gas. Vap. SOx
Lawn & Garden 8 5 12 5 104 5
Airport Service 0 0 0 0 0 0
Recreational 12 1 9 4 16 0
Recreational Marine 3 1 2 1 34 1
Light Commercial 2 1 2 1 12 2
Industrial 4 1 1 0 3 4
Construction 50 11 2 1 2 52
Agricultural 53 14 3 2 5 37
Logging 0 o 0 o 0 0
; , NR MR NR N NR |
Nenroad Engines and Vehicles 132 35 3t 13 177 101
Highway Vehicles 3,668 ND ND ND ND ND
Othec Area and Point Sources 48,615 ND Np ND ND ND
All Sources 49415 NA NA NA NA NA
Provo-Orem MSA Inventory B
Emission Inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% toted tpy
Equipment Category PM Aidehydes Benzene 1,3 But. Gas. Vap. SOx
tawn & Garden 0.02% NA NA NA NA NA
Airport Service 0.00% NA NA NA NA NA
Raecreationa) 0.02% NA NA NA NA NA
Recreational Marine 0.01% NA NA NA NA NA
Light Commercial 0.00% NA NA NA NA NA
Industrial 0.01% NA NA NA NA NA
Construction 0.10% NA NA NA NA NA
Agricultural C.11% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
‘ .00 NA NA NA NA NA
Nenroad Engines and Vehicles 0.27% NA NA NA NA NA
Highway Vehicles 742% NA NA NA NA NA
Qther Area and Point Sources 22.31% NA NA NA NA NA
Al Sources 100.00% NA NA NA NA NA
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Saint Louls MSA Inventory B
Emission inventory Summary - VOC, NOx, CO

i < AN tpad tpwd
Equipment Category voc NOx co voC NOx
Lawn & Garden 4,341 158 29.456 23 1 7
Airport Service 199 1,321 1,607 1 4 4
Recraational 750 12 1.271 1 o 11
Recreational Marine 2,406 164 6,354 17 1 "
Light Commercial 1,189 254 14,326 3 1 29
Industrial 699 1,807 10,102 2 5 28
Construction 927 6,548 4,872 4 3 S
Agricuttural 783 3,848 3,111 4 20 2
lLogging 42 1 126 0 o 4]
' , _ 488 1.820 ya 2 ND
Nonroad Engines and Vehicles 13,793 158,733 71,224 62 67 97
Highway Vehicles ND 62,039 ND 208 187 1.710
Qther Area and Point Sources N 158510 ND 30 434 441
All Sources NA 236,282 NA 630 668 2,247
Saint Louis MSA inventory B
Emiasion Inventory Summary - VOC, NOx, CO .
Percent of Total Inventory
e tOtR Py - - % total tped % total tpwa
Equipmem Category vocC NOx co voC NOx co
Lawn & Garden NA 0.07% NA 381% 0.12% 0.30°%
Airport Service NA 0.56% NA 0.09% 0.53% 0.20%
RAecreationat NA 0.01% NA 0.09% 0.00% 0.48%
Recreational Marine NA 0.07% NA 2.78% 0.18% 0.00%
Light Commercial NA C.11% NA 0.52% 0.10% 1.75%
Industrial NA 0.76% NA 0.32% 0.72% 1.23%
Construction NA 2.77% NA 0.69% 4.48% 0.24%
Agricultural NA 1.54% NA 0.65% 2.90% 0.09%
Logging NA 0.00% NA 0.02% 0.00% 0.02%
ﬁ NA 0,00%
Nonroad Engines and Vehicies 6.66% NA 9.86% 9.76% 4,30%
Highway Vehicles NA  26.26% NA 3298% 27.16% 76.07%
Qiher Area and Point Souross NA  SL.09% NA 2L16%  §3.00% 19.83%
All Sources NA  100.00% NA 100.00% 100.00% 100.00%,
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Saint Louis MSA Inventory B
Emission Inventory Summary - Alr Toxics and SOx

tpy

Equipment Category PM Aldehydes Benzene 1.3 But. Gas. Vap. SOx
Lawn & Garden 71 40 13 46 833 30
Airport Service 96 7 ] K| 4 87
Recreational 28 3 21 9 39 1
Recreational Marine 129 15 63 27 339 17
Light Commercial 35 15 33 13 173 30
Industrial 77 N 19 8 90 75
Construction 545 129 27 14 34 572
Agricultural 409 110 22 12 15 285
Logging 1 0 1 0 4 0
184 ND bR ND NR NR
Nonroad Engines and Vehicles 1,575 349 305 132 1,632 1,007
Highway Vehicies 38,009 ND ND ND ND ND
Qther Area and Point Sources 89636 ND ND ND ND ND
Alt Scurces 129,310 NA NA NA NA NA
Saint Louis MSA Inventory B
Emission Inventory Summary - Air Toxics and SOx
Percent of Total inventory
% total tpy
Equipment Category PM Aidehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 0.06% NA NA NA NA NA
Airport Service 0.07% NA NA NA NA NA
Recreational 0.02% NA NA NA NA NA
Recreational Marine 0.10% NA NA NA NA NA
Light Commercial 0.09% NA NA NA NA NA
Industrial 0.06% NA NA NA NA NA
Construction 0.42% NA NA NA NA NA
Agricuitural 0.32% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
_ 2142 NA NA NA NA NA
Nonroad Engines and Vehicles 1.22% NA NA NA NA NA
Highway Vehicles 29.48% NA NA NA NA NA
80.32% NA NA NA NA NA
All Sources 100.00% NA NA NA NA NA
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San Diego AB Inventory B

Emission Inventory Summary - VOC, NOx, CO

eemmimian e tpy e tpsd tpw
Equipment Category voC NOx co vOoC NOx é‘
Lawn & Garden 2,924 255 33,444 1 1 -2;
Airport Service 216 1,438 1,750 1 4 5
Recreationat 730 17 2.236 3 0 3
Recreationai Marine 1,898 270 6,419 9 1 5
Light Commercial 936 241 12,318 3 1 ™}
Industrial 469 1,181 6.681 1 3 18
Construction 1,056 6,556 6,111 4 24 13
Agricultural 277 1,247 1,409 1 5 1
Logging 33 o 101 0 0 0
' . NO 3 il VA
Nonroad Engines and Vehicles 8.540 11,207 70,468 35 80 AR
Highway Vehicles ND 47,136 570,100 130 142 1,343
Qther Area and Point Sources MR £4.000 Fral 34 154
All Scurces NA NA 734,588 438 256 1.608
San Diego AB inventory B
Emission Inventory Summary - VOC, NOx, CO .
Percent of Total Inventory
e B 1OtA] tPY e % total tpad % total tpwd
Equipment Category vOC NOx Co vOC NOx cO
Lawn & Garden NA NA 4.55% 241% 0.97% 1.53%
Airport Service NA NA 0.24% 0.14% 1.54% 0.30%
Recreational NA NA 0.30% 0.68% 0.03% 0.20%
Recreational Marine NA NA 0.87% 2.17% 0.56% 0.31%
Light Commercial NA NA 1.68% 0.60% 0.28% 2.10%
Industrial NA NA 0.91% 0.31% 1.28% 1.14%
Construction NA NA 0.83% 0.88% 9.27% 0.83%
Agricultural NA NA 0.19% 0.24% 1.82% 0.06%
Logging NA NA 0.01% 0.02% 0.00% 0.02%%
ine V NA NA  Q.00% 18.06% Q4
Nonroad Engines and Vehicles NA NA 9.59% 8.02%  31.16% 6.89%
Highway Vehicles NA NA 7761% 29.77%  55.51% 83 55%
Other Area and Point Sources NA NA  1280% 6221%  1333% 9.56%
All Scurces NA NA 100.00% 100.00% 100.00% 100.00%
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San Diego AB inventory B
Emission Inventory Summary - Air Toxics and SOx

tpy

Equipment Category PM Aldehydes Benzene  13But. Gas. Vap. SOx
Lawn & Garden 41 32 75 30 586 42
Airport Service 104 7 8 3 4 95
Recreational 8 4 19 8 95 2
Recreationai Marine 73 16 38 16 637 21
Light Commercial 28 12 26 1Q 151 29
Industrial 48 20 13 6 80 47
Construction 566 129 e 16 50 570
Agricultural 138 et} 8 4 14 a7
Logging 1 0 1 0 4 o
Mazine Vessels _ §84 NR NR NRQ NR S.23
Nonroad Engines and Vehicles 1,861 259 218 94 1,602 7,881
Highway Vehicles 6,935 ND ND ND ND 2.409

her Area and Point Sour 179.215 ND ND ND ND 372
Al Sources 188,011 NA NA NA NA 14,013
San Diego AB Inventory B

Emission Inventory Summary - Air Toxics and SOx
Percent of Totai inventory

% total tpy
Equipmaent Category PM Aldehydes Benzene  1,3But. Gas. Vap. S0x
Lawn & Garden 0.02% NA NA NA NA 0.30%
Airport Service 0.06% NA NA NA NA 0.68%
Recreational 0.00% NA NA NA NA 0.01%
Recreational Marine 0.04% NA NA NA NA 0.15%
Light Commercial 0.02% NA NA NA NA 0.20%
Industrial 0.03% NA NA NA NA 0.33%
Conatruction 0.30% NA NA NA NA 4.07%
Agricuftural 0.07% NA NA NA NA 0.69%
Logging 0.00% NA NA NA NA  0.00%
v 0u45% NA NA NA NA
Nonroad Engines and Vehicles 0.98% NA NA NA NA  56.24%
Highway Vehicles 3.89% NA NA NA NA  17.19%
Qther Area and Point Sources £5.32% NA NA NA NA 28574
All Sources 100.00% NA NA NA NA  100.00%
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San Joaquin AB Inventory B
Emission Inventory Summary - VOC, NOx, CO

e - A tpsd D
Equipment Category vOC NOx coO voeC NOx 0
Lawn & Garden 3,402 162 24,984 12 1 2
Airport Service 25 163 202 0 0 1
Recreational 149 3 455 1 0 1
Recreational Marine 372 78 1,257 2 0 1
Light Commerciat 985 254 12,969 3 1 36
industrial 287 1,008 3.664 1 3 10
Construction 288 6,605 5,452 4 24 12
Agricultural 3,608 17.948 14,620 13 67 10
Logging 73 73 248 0 o] 1
, ND N ND Q 3 0
Nonroad Engines and Vehicles 9,899 28,294 63,863 35 99 92
Highway Vehicles ND ND ND 150 240 1.100
Qther Areg and Point Sources  ND ND ND 1922 243 683
All Sources NA NA NA 1,207 587 1.875
San Joaquin AB inventory B
Emission Inventory Summary - VOC, NOx, CQ .
Percent of Total inventory
wsmsmmnenmen- B tOtA] tPY  eseemme e % total tpad % total tpwd
Equipment Category voC© NOx co VoG NOx co
Lawn & Garden NA NA NA 0.97% 0.10% 1.15%
Airport Service NA NA NA 0.01% 0.08% 0.03%
Recreational NA NA NA 0.06% 0.00% 0.03%
Recreational Marine NA NA NA 0.15% 0.07% 0.05%
Light Commercial NA NA NA 0.23% 0.12% 1.90%
Industrial NA NA NA 0.07% 0.47% 0.54%
Construction NA NA NA 0.30% 4.07% 0.64%
Agricuiturat NA NA NA 1.12% 11.39% 0.51%
Logging NA NA NA 0.02% 0.03% 0.04%
NA NA NA Q0%  Q4s% 0.02%
Nonroad Engines and Vehicles NA NA NA 2.92% 16.78% 4.90%
Highway Vehicles NA NA NA 12.42%  40.87% 58.86%
Qther Areg 3nd Point Sources NA NA NA 2485%  42.30% 36.447
All Sources NA NA NA 100.00% 100.00% 100.00%
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San Joaquin AB Inventory B
Emission Inventory Summary - Air Toxics and SOx

tpy
Equipment Category PM Aklehydes Benzene 1,3 But. Gas. Vap, SOx
Lawn & Garden 49 30 91 37 580 29
Airport Service 12 1 1 0 0 11
Recreational 2 1 4 2 19 0
Recreational Marine 9 3 5 2 207 5
Light Commercial 30 13 27 1 159 30
industrial 54 16 8 4 a2 50
Construction 555 128 29 15 40 576
Agricultural 1,976 536 106 56 90 1,404
Logging 8 2 2 1 8 6
' §2 ND NQ No
Nonroad Engines and Vehicles 2,756 730 273 127 1,135 2,513
Highway Vehicles 13,505 ND ND ND ND 9.125
P 731789 ND ND ND ND 1679

All Sources 748,050 NA NA NA NA 28,428
San Joaquin AB inventory B

Emission inventory Summary - Air Toxics and SOx

Percent of Total Inventory

% total tpy

Equipment Category PM Aldehydes Benzene 1,38ut. Gas. Vap. SOx
Lawn & Garden 0.01% NA NA NA NA 0.10%
Airport Service 0.00% NA NA NA NA 0.04%
Recreational 0.00% NA NA NA NA 0.00%
Recreationai Marine 0.00% NA NA NA NA 0.02%
Light Commercial 0.00% NA NA NA NA 0.11%
Industrial 0.01% NA NA NA NA 0.17%
Construction 0.07% NA NA NA NA 2.03%
Agricuitural 0.26% NA NA NA NA 4.94%
Logging 0.00% NA NA NA NA 0.02%
Marine V. .01% NA NA NA NA  Lai%
Nonroad Engines and Vehicles 0.37% NA NA NA NA 8.84%
Highway Vehicles 1.81% NA NA NA NA 32.10%
Qther Area and Point Sources L% NA NA NA NA  59.06%
Ali Sources 100.00% NA NA NA NA  100.00%
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Seattie-Tacoma MSA Inventory B
Emission Inventory Summary - VOC, NOx, coO

S—— tpy e tpsd tpwd
Equipment Category vOC NOx co vOC NOx
Lawn & Garden 5,085 216 38,545 21 1
Airport Service 195 1,295 1,577 1 4 4
Recreational 562 11 1,425 2 0 5
Recreational Marine 4,287 406 9,849 25 3 5
Light Commarcial 1,086 272 14,140 3 t 39
Induatrial 665 1,617 9.675 2 4 e7
Construction 946 6,135 5.463 4 26 9
Agricuitural 265 1.276 1,058 1 8 1
Legging 104 587 572 0 2 2
_ 2184 17283 aLa4Q g CY4 g8
Nonroad Engines and Vehicles 15,367 20,068 114,244 64 92 196
Highway Vehicles ND ND 267,670 ND ND 1515
Other Area apd Point Sources  ND ND 199979 NR ND 385
All Sources NA NA 581,893 NA NA 2.276
Seattie-Tacoma MSA Inventory B
Emission Inventory Summary - VOC, NOx, CO .
Percent of Total Inventory
e reeemeaa Pl tOMR HPY e % total tped “ total tpwa
Equipment Category vOC NOx co vOC NOx co
Lawn & Garden NA NA 6.62% NA NA 0.78%
Airport Service NA NA 0.27% NA NA 0.19%
Recreational NA NA 0.24% NA NA 0.20°
Recreational Matine NA NA 1.69% NA NA 0.24%
Light Commercial NA NA 2.43% NA NA 1.70%
Industrial NA NA 1.66% NA NA 1.16%,
Construction NA NA 0.94% NA NA 0.3%%
Agricuftural NA NA 0.18% NA NA 0.03%
Logging NA NA 0.10% NA NA 007%
' NA NA & NA 3.85%
Nonroad Engines and Vehicies NA NA 19.63% NA 8.61%
Highway Vehicles NA NA  46.00% NA NA 66.56%%
NA NA  3437% NA NA g4 8-
All Sources NA NA  100.00% NA NA 100.00%
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Seattle-Tacoma MSA Inventory B
Emission Inventory Summary - Air Toxics and SOx

oy
Equipment Category PM Aldehydes Benzene  1,3Bul. Gas. Vap. SOx
Lawn & Garden 84 49 134 54 893 40
Airport Service 94 7 6 3 4 86
Recreational 12 3 16 7 &0 1
Recreational Marine 215 24 100 43 994 37
Light Commercial a3 14 30 12 178 32
Industrial 598 27 18 8 92 58
Construction 521 118 28 14 44 528
Agricultural 142 38 8 4 12 100
Logging 51 1t 3 1 9 49
j LoL7 NP ND ND ND L1318

Nonroad Engines and Vehicles 2,228 289 341 148 2,285 8,508
Highway Vehicles 30,151 ND ND ND ND ND

Other Area and Point Sources 37878 ND ND ND ND ND

All Sources 70,255 NA NA NA NA NA
Seattle-Tacoma MSA Inventory B

Emission inventory Summary - Alr Toxics and SOx

Percent of Total Inventory

% total tpy

Equipment Category PM Alkiehydes Benzene 1,38ut. Gas, Vap. SOx
Lawn & Garden 0.12% NA NA NA NA NA
Airport Service 0.13% NA NA NA NA NA
Recreational 0.02% NA NA NA NA NA
Recreational Marine 0.31% NA NA NA " NA NA
Light Commercial 0.05% NA NA NA NA NA
Industrial 0.08% NA NA NA NA NA
Construction 0.74% NA NA NA NA NA
Agricuitural 0.20% NA NA NA NA NA
Logging 0.07% NA NA NA NA NA
Marine Vegseis L48% NA NA NA NA NA
Nonroad Engines and Vehicies 317% NA NA NA NA NA
Highway Vehicies 42.92% NA NA NA NA NA
Qther Area and Point Sources 23.91% NA NA NA NA NA
All Sources 100.00% NA NA NA NA NA
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South Coast AB Inventory B
Emission Inventory Summary - VOC, NOx, CO

—————a [py T
Equipmant Category VoG NOx cO
Lawn & Garden 10,386 745 107,800
Airport Service 818 5447 6,618
Recreational 2,642 61 810
Recreational Marine 5734 83s 19,498
Light Commercial 7.632 1.944 99,164
Industrial 3,690 12,389 46,018
Construction 4,789 28,719 27,579
Agricuitural 749 2,979 4,702
Logging 141 29 436

HD ND ND
Nonroad Engines and Vehicles 36,481 53,148 320,004

Highway Vehiclas ND ND ND

Other Arga and Point Sources  NR ND ND

All Sources NA NA NA
South Coast AB inventory 8

Emission Inventory Summary - VOC, NOx, CO
Parcent of Total Inventory

tpad tpwd
YOC NOx
37 3 L
2 15 18
11 0 12
28 4 15
21 5 272
10 34 126
17 104 60
3 11 3
0 0 1
Z g8 0
138 245 599
650 660 9.732
L1409 34 285
2188 1,239 10,596

e tOMRH DY e e % total ipsd % total towd
Equipment Category vOC NOx co vOG NOx CcO
Lawn & Garden NA NA NA 1.68% 0.22% 0.77°%
Airport Service NA NA NA 0.10% 1.20% 0.17%
Recreational NA NA NA 0.49% 0.02% 0.11%
Recreational Marine NA NA NA 1.30% 0.35% 0.14%
Light Commercial NA NA NA 0.96% 0.43% 2.56%
Industrial NA NA NA 0.48% 2.74% 1.19%
Construction NA NA NA 0.79% 8.38% 0.67°%
Agricultural NA NA NA 0.13% 0.90% 0.03%
Logging NA NA NA 0.02% 0.01% 0.01°%
i NA NA NA 0.10%
Nonroad Engines and Vehicles NA NA NA 6.29% 19.78% 5. 65%
Highway Vehicles NA NA NA 20.71%  53.28% 91 85°%
P NA NA NA 400%  26.94% 2.50%
All Sources NA NA NA 100.00% 100.00% 100.00°%
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South Coast AB Inventory B
Emission inventory Summary - Air Toxics and SOx

tpy .
. Equipment Category PM Aldehydes Benzense 1,3 But. Gas. Vap. SOx
Lawn & Garden 145 112 282 115 1,551 128
Airport Service 394 28 24 12 16 360
Recreational 27 14 71 30 344 6
Recreational Marine 215 49 114 49 1,980 64
Light Commercial 229 96 207 83 1,218 230
Industrial 659 202 102 48 o 612
Construction 2.441 564 140 70 239 2,495
Agricuitural 324 90 20 10 81 231
Logging 5 2 4 2 15 3
_ _ L3S ND NR NR Ne  la9Z
Nonroad Engines and Vehicles 5,955 1,158 964 417 5.835 16,925
Highway Vehicles 34,875 ND ND ND ND 11.680
Qther Area and Point Sources 786,500 ND ND ND NR 18214
All Sources 807,130 NA NA NA NA 46,818
South Coast AB inventory B
. Emission Inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aidehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 0.02% NA NA NA NA 0.27%
Airport Service 0.06% NA NA NA NA 0.77%
Recreational 0.00% NA NA NA NA 0.01%
Recreational Marine 0.03% NA NA NA NA 0.14%
Light Commercial 0.03% NA NA NA NA 0.49%
Industrial 0.08% NA NA NA NA 1.31%
Construction 0.30% NA NA NA NA 5.33%
Agricultural 0.04% NA NA NA NA 0.49%
Logging 0.00% NA NA NA NA 0.01%
Mgine Vesgels 19% NA NA NA NA  oL33%
Nonroad Engines and Vehicles 0.74% NA NA NA NA  38.15%
Highway Vehicles 4.30% NA NA NA NA  24.95%
Other Ares and Poi Sources  94.97% NA NA NA NA  3eg0%
All Sources 100.00% NA NA NA NA 100.00%
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Springfield MSA Inventory B
Emission Inventory Summary - VOC, NOx, CO

e tpad tpwd
Equipment Category vOC NOx Co vOC NOx *.
Lawn & Garden 913 36 6,145 5 0
Airpart Service o ] 0 0 0 Q
Recreational 393 6 673 +] 0 8
Recreational Marine 471 60 1,719 3 0 0
Light Commercial 278 60 3,358 1 0 9
industriai 161 413 2,341 0 1 5
Construction 188 1,450 966 t 7 1
Agricultural 79 353 3es5 0 2 0
Logging 12 31 43 0 0 0
Marine Vesssels 9 9 Q Q Q ND
Nonroad Engines and Vehicles 2,494 2,409 15,630 11 11 25
Highway Vehicles ND ND ND 62 30 ND
Other Area and Point Sources  ND ND ND ® ) ND
All Sources NA NA NA 123 7 NA
Springfield MSA inventory B
Emission Inventory Summary - VOC, NOx, CO
Percent of Total inventory .
S— Y, § YRR % total tped % total tpwa
Equipment Category VOC NOx CcO vOC NOx olo
Lawn & Garden NA NA NA 3.8™% 0.27% NA
Airport Service NA NA NA 0.00% 0.00% NA
Recreational NA NA NA 0.26% 0.01% NA
Recreational Marine NA NA NA 2.56% 0.63% NA
Light Commercial NA NA NA 0.63% 0.23% NA
Industrial NA NA NA 0.38% 1.59% NA
Construction NA NA NA 0.71% 9.61% NA
Agricuttural NA NA NA 0.35% 2.72% NA
Logging NA NA NA 0.03% 0.12% NA
Mgrine Vegsels He NA NA NA
Nonroad Engines and Vehicles NA NA 8.79% 1519% NA
Highway Vehicles NA NA NA 50.82% 42.62% NA
NA NA NA 4040%  4219% NA
All Sources NA NA NA 100.00% 100.00% NA
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Springfieid MSA Inventory B
Emission Inventory Summary - Air Toxics and SOx

tpy o
Equipment Category PM Aldehydes Benzene  1,3But. Gas. Vap, 50x
Lawn & Garden 15 8 23 9 185 7
Airport Service 0 0 0 0 0 0
Racreational 15 1 11 5 21 1
Recreational Marine 19 4 1" 4 126 5
Light Commercial 8 3 8 3 40 7
Industrial 17 7 4 2 21 17
Caonstruction 1214 27 5 3 5 126
Agricultural 3g 11 2 1 4 27
Logging 3 1 0 0 1 3
' _ , Q 9 ND ND 0
Nonroad Engines and Vehictes 237 63 65 28 402 191
Highway Vehicies ND ND ND ND ND ND
P ND ND ND ND ND NP
Al Sources NA NA NA NA NA NA
Springfisid MSA Inventory B

Emission inventory Summary - Air Toxics and SOx
Percent of Total Inventory

% total tpy

Equipment Category PM Aldehydes Benzene  1,3But. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commerciai NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
u NA NA NA NA NA NA
Nonroad Engines and Vehicles NA NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA

NA NA NA NA NA NA
All Sources NA NA NA NA NA NA
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Spokane MSA Inventory B
Emission inventory Summary - VOC, NOx, CO

e S (| S — tpsd t
Equipment Category voC NOx Cco vOC NOx
Lawn & Garden 955 35 6,400 5 0 0
Airport Service 27 178 221 0 0 1
Recreational 104 2 254 0 o] 1
Recreational Marine 270 12 549 2 0 0
Light Commarcial 169 39 2,107 0 0 6
industrial 55 136 799 0 0 2
Construction 100 894 533 0 3 1
Agricultural 137 644 5§75 1 4 Q
Logging 9 16 31 0 0 0
' FL] NR MR !
Nonroad Engines and Vehicles 1,824 1,756 11,714 9 8 11
Highway Vehicles ND 9,026 ND ND 251
Qther Areg and Point Sources HR ND 11748 ND ND 224
All Sources NA NA 98,488 NA NA 486
Spokane MSA Inventory B
Emission Inventory Summary - VOC, NOx, CC .
Percent of Total inventory
e P tOMR] dPY  -eememeeemeees % total tpad % total tpwd
Equipment Category voC NOx cO voc NOx CO
Lawn & Garden NA NA 6.50% NA NA 0.02%%
Airport Service NA NA 0.22% NA NA 0.12%
Recreational NA NA 0.26% NA NA 0.16%
Recreational Merine NA NA 0.56% NA NA 0.00%
Light Commercial NA NA 2.14% NA NA 1.19%
Industrial NA NA 0.81% NA NA 0.45%
Construction NA NA 0.54% NA NA 0.12%
Agricultural NA NA 0.58% NA NA 0.08%
Logging NA NA 0.03% NA NA 0.02°%
Marine Veagels NA NA Q5% NA NA Q147
Nonroad Engines and Vehicles NA NA 11.89% NA NA 2.29%
Highway Vehicles NA NA 9.16% NA NA 5t 67°%
Qther Area and Point Sources NA NA Z8.34% NA NA 48.04%
All Sources NA NA 100.00% NA NA 10C.00°%
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Spokane MSA inventory B
Emission Inventory Summary - Air Toxics and SOx

tpy
.’ Equipment Category PM Aldehydes Benzene 1.3 But. Gas. Vap. SOx
Lawn & Garden 17 9 25 10 175 7
Airport Service 13 1 1 0 1 12
Recreational 2 ¢ 3 1 12 0
Recreational Marine 16 1 7 3 26 2
Light Commercial 5 2 5 2 26 5
Industrial 5 2 1 1 7 5
Construction 58 13 3 2 4 60
Agricuitural 72 19 4 2 4 50
Logging 2 0 0 ¢ 1 1
' . NR ND NR NQ ND ND
Nonroad Engines and Vehicles 190 49 49 2 256 142
Highway Vehicles 3,881 ND ND ND ND ND
Qthec Area and Point Sources L7 ND NQ ND ND ND
Alt Sources 13,908 NA NA NA NA NA
Spokane MSA Inventory B
. Emission Inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aldehydes Benzene 1,3 Bu. Gas. Vap. SOx
Lawn & Garden 0.12% NA NA NA NA NA
Airport Sefvice 0.09% NA NA NA NA NA
Recreational 0.02% NA NA NA NA NA
Recreational Marine 0.11% NA NA NA NA NA
Light Commercial 0.04% NA NA NA NA NA
industrial 0.04% NA NA NA NA NA
Construction 0.42% NA NA NA NA NA
Agricultural 0.52% NA NA NA NA NA
Logging 0.01% NA NA NA NA NA
v 0.00% NA NA NA NA NA
Nonroad Engines and Vehicles 1.37™% NA NA NA NA NA
Highway Vehicies 27.90% NA NA NA NA NA
Qther Area and Point Sources D0I1% NA A NA NA NA
All Sources 100.00% NA NA NA NA NA
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Washington DC MSA Inventary B
Emission Inventory Summary - VOC, NOx, CO

—remeasuesee DY crmwanonmsaamanns tpsd tp
Equipment Category voC NOx co VOC NOx ‘
Lawn & Garden 9,877 729 114,627 41 3 46
Airport Service 389 2,589 3,148 1 7 ]
Recreational 722 13 1,594 2 0 8
Recreationai Marine 1,655 143 4,603 9 1 1
Light Commercial 1,204 278 15.084 3 1 41
industrial 435 1,054 6.420 1 3 18
Construction 1.747 12.070 9,238 7 50 15
Agricultural 524 2,422 2,839 2 11 2
Logging 78 25 241 0 0 1
Marine Vessels . 806 24L afel & 1 g
Nonroad Engines and Vehicles 17.347 19,551 160,415 69 76 148
Highway Vehicles 83,088 398,685 345 250 2,181
Qther Area gnd Point Soyrces NQ 82336  59.024 222 282 187
All Sources NA 190,955 618,125 616 589 2.475
Washington DC MSA Inventory B
Emission inventory Summary - VOC, NOx, CO .
Percent of Total Inventory
e tOLRI DY e % totel tped % total tpwd
Equipment Category voC NOx co vOC NOx coO
Lawn & Garden NA 0.38% 18.54% 6.64% 0.56% 1.87%
Airport Service NA 1.38% 0.51% 0.17% 1.25% 0.35%
Recreationai NA 0.01% 0.26% 0.25% 0.01% 0.31%
Recreational Marine NA 0.08% 0.74% 1.49% 0.16% 0.04%
Light Commercial NA 0.15% 2.44% 0.54% 0.13% 167%
Industrial NA 0.55% 1.04% 0.20% 0.51% 0.71%
Construction NA 8.32% 1.49% 1.18% 8.84% 0.61%
Agricultural NA 1.27% 0.43% 0.28% 1.87% 0.07"%
Logging NA 0.01% 0.04% 0.03% 0.01% 0.03%
Manmlg.ah NA Q12X  Q4g% Q1% 0.31%
Nonroad Engines and Vehicies NA 10.24%  25.95% 11.25% 13.44% 5.98%
Highway Vehicles NA  4350% 64.50% 55.97%  44.01% 87 29
Qther Area and Poirt Sources NA 4626%  2.55% RN 4256% 8.74%
All Sources NA 100.00% 100.00% 100.00% 100.00% 100.00°%
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Washington DC MSA Inventory 8

Emission Inventory Summary - Air Toxics and SOx

tpy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 116 103 222 89 3,045 127
Airport Service 187 13 12 8 8 171
Recreational 20 3 20 9 &0 1
Recreational Marine 76 11 38 16 300 13
Light Commercial 36 15 33 13 185 33
Industrial 37 18 i2 5 61 36
Construction 1,006 234 51 26 682 1,050
Agriculturat 269 73 15 8 24 189
Logging 4 1 2 1 8 2
i _ N ND NO
Nonroad Engines and Vehicles 1,751 472 405 173 3,754 1,623
Highway Vehicles ND ND ND ND ND
Qther Ares gnd PointSoyrces  ND ND ND ND ND
All Sources NA NA NA NA NA NA
Washington OC MSA inventory B
Emission inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Alrport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
industrial NA NA NA NA NA NA
Construction NA MNA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
v NA NA NA !';Iﬁ NA NA
Nonroad Engines and Vehicles NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
NA NA NA NA NA NA
All Sources NA NA NA NA NA NA
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USA nventory B (in-use est.)
Emission Inventory Summary - VOC, NOx, CO
meereeese—oee DY -assmmmmnooassen tpsd tp
Equipment Category Voo NOxX co VOG NOX 56
Lawn & Garden 747,782 8564 5,277,532 2.848 a7 3,76
Airport Service 17.046 104,233 151,433 47 288 415
Recreational 696,612 4,905 1,163,782 536 3 9,300
Recreational Marine 845,721 48,724 2,407,448 5,149 292 528
Light Commaercial 165,960 30,233 3,694,644 461 83 10,122
industrial 88,909 168,934 1,277,124 252 463 3499
Construction 127178 884,373 722,204 530 3,683 1,187
Agricultural 198,900 936,809 909,198 872 4,107 598
Logging 17,761 82,752 80,333 49 172 220
543464 218790 Lg22527 1489 599 4,993
Nonroad Engines and Vehicles 3,449,313 2,466,327 17,496,221 12,232 9,724 34626
Highway Vehicles 5,639,454 6,547,763 36,034,743 16,996 19,733 84.904
i 13,684,163 13,955,333 24,460,414 37491 2824 87.207
All Sources 22,772,930 22,969,423 77.991,378 86,719 67,690 206.736
USA Inventory B (in-use est.)
Emission inventory Summary - VOC, NOx, CO .
Parcent of Total Inventory
mmemmemsaes o tOLB] DY sermrm e % totsd tpad “% total ipwd
Equipment Category vOC NOx co vOC NOx Cco
Lawn & Garden 3.28% 0.04% 8.77% 4.27% 0.05% 1.82%
Airport Service 0.07% 0.45% 0.19% 0.07% 0.42% 0.20%
Recreationai 3.08% 0.02% 1.48% 0.80% 0.00% 4.50%
Recreational Marine 3.71% 0.20% 3.09% 7.72% 0.43% 0.26%
Light Commercial 0.73% 0.13% 4.74% 0.69% 0.12% 4.90%
Industrial 0.39% 0.74% 1.64% 0.38% 0.68% 1.69%
Construction 0.56% 3.85% 0.93% 0.79% 5.44% 0.57%
Agricultural 0.87% 4.08% 1.17% 1.31% 8.07% 0.29%%
Logging 0.08% 0.27% 0.10% 0.07% 0.25% 0.11%%
M , 23% Q% 2% ars  0.89% a2
Nonroad Engines and Vehicies 15.15% 10.74%  22.43% 18.33% 14.36% 16.75%
Highway Vehicles 24.78%  2851%  46.20% 2547%  29.15% 4107
th 6000% 6Q76%  3L36% 56,19%  56.48% 42.18%
All Sources 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%%
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USA Inventory B (In-use est.)
Emission Inventery Summary - Air Toxics and SOx

tpy
Equipment Category PM Aldehydes Benzene 1,3But. Gas. Vap. SOx
Lawn & Garden 10,490 3,598 20,981 8,790 71.703 2,976
Airport Service 7,542 529 508 252 315 6.892
Recraational 13,096 1.325 20.436 8.825 17.772 509
Recreational Marine 38,557 4,635 23,063 9,920 83,076 4,844
Light Commercial 3,407 1.468 4,602 1,851 24,424 4,366
Industrial 6,807 2,901 2,484 1,07¢ 8,873 5.647
Construction 72,787 17,284 3,751 1,911 3.631 77.443
Agriculturat 105,246 28.259 5.882 3,008 3,310 73117
Logging 5,766 1,190 520 234 877 5.193
i _ 16.204 ND ND ND NE 24804
Nonroad Engines and Vehicles 279,901 61,188 82,205 35,949 213,981 206,592
Highway Vehicles 1,397.738 ND ND ND ND 652572
Qther Areg and Point Soyrces  $.384.620 ND NQ NQ ND g2.311.99¢
All Sources 8,082,259 NA NA NA NA 23,171,182
USA Inventory B (in-use est.)
Emission inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% toted tpy
Equipment Category PM Aidehydes Benzene 1,3But. Gas. Vap. SOx
Lawn & Garden 0.13% NA NA NA NA 0.01%
Airport Sarvice 0.09% NA NA NA NA 0.03%
Recreational 0.16% NA NA NA NA 0.00%
Recreational Marine 0.48% NA NA NA NA 0.02%
Light Commercial 0.04% NA NA NA NA 0.02%
Industrial 0.08% NA NA NA NA 0.03%
Construction 0.90% NA NA NA NA 0.33%
Agricuitural 1.31% NA NA NA NA 0.32%
Logging 0.07% NA NA NA NA 0.02%
v 2.20% NA NA NA NA  Qli%
Nonroad Engines and Vehicies 347T% NA NA NA NA 0.89%
Highway Vehicles 17.34% NA NA NA NA 2.82%
Oth P 72.19% NA NA NA NA  96.29%
All Sources 100.00% NA NA NA NA  100.00%
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Atlanta MSA inventory B {(in-use est.)
Emission inventory Summary - VOC. NOx, CO
memmeeveennes APy ememmmmemeee tpsd tpwd
Equipment Category vOoC NOx co voC NOx c .
Lawn & Garden 10,870 137 90,840 38 1 Te
Airport Service 339 2.073 3,009 1 6 a
Recreational 433 2 1.358 2 0 3
Recreational Marine 1,758 84 4,488 9 0 3
Light Commercial 2,258 263 31,480 6 1 86
industrial 1,238 2,166 18,127 4 -] 50
Construction 1,959 13,594 10.833 7 49 24
Agricuitural 345 1,584 1.470 1 -] 1
Logging 172 111 524 0 0 1
Marioe Yesseld ) 2 QNR 2 2 HR
Nonroad Engines and Vehicles 19,371 20,016 162,130 68 69 248
Highway Vehicles ND 69,146 ND 319 208 ND
th o ND 92,553 ND |7 a8 ND
All Sources NA 181,714 NA 6874 525 NA
Atanta MSA inventory B (In-use est.)
Ermission Inventory Summary - VOC, NOx, CO .
Percant of Total inventary
— v Y - ey % total tped % total tpwd
Equipment Category vocC NOx co voC NOx co
Lawn & Garden NA 0.08% NA 5.64% 0.10% NA
Airport Service NA 1.14% NA 0.14% 1.08% NA
Racreationat NA 0.00% NA 0.25% 0.00% NA
Recreational Marine NA 0.05% NA 1.36% 0.08% NA
Light Commercial NA 0.14% NA 0.93% 0.14% NA
Industrial NA 1.19% NA 0.52% 1.13% NA
Construction NA 7.48% NA 1.06% 9.38% NA
Agricultural NA 0.87% NA 0.19% 1.12% NA
Logging NA 0.06% NA 0.07% 0.06% NA
Marine V. NA  Q00% NA 9.00% NA
Nonroad Engines and Vehicles NA  11.01% NA 10.14%  13.07% NA
Highway Vehicles NA  38.05% NA 47.28%  39.67% NA
NA  50.93% NA 425T% 415K NA
All Sources NA  100.00% NA 100.00% 100.00% NA
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Atlanta MSA

Inventory B (in-use est.)

Emission Inventory Summary - Air Toxics and SOx

py
. Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 164 56 303 127 1,127 51
Airport Service 150 1" 10 5 8 137
Recreational 4 1 12 5 29 1
Recreational Marine a3 9 48 21 17 9
Light Commarcial 45 16 65 27 209 as
Industrial 62 36 34 15 142 62
Construction 1,116 267 58 30 B1 1,192
Agricultural 178 48 10 5 17 124
Logging 16 3 5 2 9 9
: . . NQ ND NR
Nonroad Engines and Vehicles 1,816 446 545 238 1,761 1,623
Highway Vehicles ND ND ND ND ND
Other Areg and Point Sources _Q ND ND ND NDND
All Sources NA NA NA NA NA NA
. Atlanta MSA Inventory B (in-use est.)
Emission Inventory Summary - Air Toxics and SOx
Pearcent of Total Inventory
% total tpy
Equipment Category PM Aidehydes Benzene 1.3But. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
Marine Vesse NA NA NA NA NA NA
Nonroad Engines and Vehicles NA NA NA NA NA NA
Highway Vehicies NA NA NA NA NA NA
Qther Arga and Point Soyrces NA NA NA NA NA NA
All Sources NA NA NA NA NA NA
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Baltimore MSA Inventory B (in-use est.)
Emission Inventory Summary - VOC, NOx, CO
e tpy R tpsd tpwd
Equipment Category vOoC NOx co voc NOx .
Lawn & Garden 6,140 80  47.901 23 0 ' \
Alrport Service 321 1,962 2,855 1 5 8
Recreational 1.251 9 2,072 1 0 17
Recreational Marine 2.685 351 10,558 16 2 2
Light Commaercial 1,819 192 24,055 5 1 66
Industrial 720 1.321 10.431 2 4 29
Construction 1,242 8,771 6,980 5 37 A
Agricultural 435 2,065 1,840 2 9 1
Logging 101 8 294 o o 1
, . lgal 2970 03 4 18 ]
Nonroad Engines and Vehicles 16,338 20,729 137,288 60 74 250
Highway Vehicles ND 54,317 ND 200 164 1.328
Other Area and Point Sources  NR 59976 34462 228 164 228
All Sources NA 135022 NA 488 402 1.803
Baltimore MSA Inventory B (in-use est.)
Emission Inventory Summary - VOC, NOx, CO
Percent of Total Inventory
——————— %o total tpy e % total tped % total towa
Equipment Category voC NOx co vOC NOx cO
Lawn & Garden NA 0.06% NA 4.82% 0.09% 1.76%
Airport Service NA 1.46% NA 0.18% 1.34% 0.43%
Recreational NA 0.01% NA 0.20% 0.00% 0.93%
Recreational Marine NA 0.26% NA 3.34% 0.55% 0.13%
Light Commercial NA 0.14% NA 1.03% 0.13% 3.66%
Industrial NA 0.98% NA 0.42% 0.90% 1.59%
Construction NA 6.50% NA 1.06% 9.09% 0.63%
Agricultural NA 1.53% NA 0.39% 2.25% 0.07%
Logging NA 0.01% NA 0.06% 0.01% 0.04%
May) NA 407% 4.681%
Nonroad Engines and Vehicies NA 15.35% NA 12.42% 18.41% 13.84%
Highway Vehicles NA  40.23% NA 41.12%  40.72% 73.63%
her Area and P NA  44.42% NA 4646% 40.87% 12.53%
All Sources NA  100.00% NA 100.00% 100.00% 100.00%
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Baitimore MSA Inventory B (in-use est.)
Emission Inventory Summary - Air Toxics and SOx

tpy
Equipment Category PM Aldehydes Benzene 1.3 But. Gas. Vap. SOx
Lawn & Garden 83 3¢ 1m7m 72 €16 28
Ajrport Service 142 10 10 5 6 130
Recreational 24 2 37 16 az 1
Recreational Marine 112 21 71 31 337 28
Light Commaercial 35 13 52 22 156 28
Industrial 45 22 20 9 79 a4
Construction 722 171 37 19 33 764
Agricultural 23% 62 13 7 15 181
Logging 5 1 3 1 5 1
' | 302 ND NO ND ND  LZ1
Nonroad Engines and Vehicles 1,700 332 413 180 1,278 2,902
Highway Vehicles ND ND ND ND ND ND
Other Area and Point Soyrces  NQ ND ND ND ND ND
Al Sources MNA NA NA NA NA NA
Baltimore MSA inventory B (in-use est.)
Emission Inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aldshydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
NA NA NA NA NA NA
Nonroad Engines and Vehicies NA NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
t B NA NA NA NA NA NA
Ali Sources NA NA NA NA NA NA
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Baton Rouge CMSA

Inventory B (in-use est.)

Emission inventory Summary - VOC, NOx, CO

et - AN tpsd tpwd
Equipment Category voC NOx co voC NOx .
Lawn & Garden 1,967 a3 20,801 7 0 .
Alrport Service 247 1,510 2,190 1 4 6
Recreational 371 2 1,164 2 0 2
Recreational Marine 1,387 41 2.828 7 0 2
Light Commercial 908 106 12,658 3 0 35
Industriat 178 331 2.531 1 1 7
Construction 522 2,588 3.447 2 9 8
Agricultural 112 520 533 0 2 0
Logging 21 95 105 0 0 0
j , 108 1849 334 9 § 1
Nonroad Engines and Vehicles 5,820 7.075 46,649 22 22 75
Highway Vehicles ND 14,555 ND 64 44 ND
Qther Area and Point Soyrces  ND 844 ND 200 27 ND
All Sources NA 104,374 NA 356 293 NA
Baton Rouge CMSA Inventory B {in-use est.)
Emigsion Inventory Summary - VOC, NOx, CO
Percent of Total Inventory
e 1OMRE Py <weeemmnneameem. % total tpsd % total tpwa
Equipment Categery vOoC NOx CcO voC NOx CcO
Lawn & Garden NA 0.03% NA 2.02% 0.04% NA
Airport Service NA 1.45% NA 0.19% 1 41% NA
Recreationai NA 0.00% NA 0.42% 0.00% NA
Recreational Marine NA 0.04% NA 2.03% 0.07% NA
Light Commercial NA 0.10% NA 0.70% 0.10% NA
industriai NA 0.32% NA 0.14% 0.31% NA
Construction NA 2.48% NA 0.53% 3.20% NA
Agricultural NA 0.50% NA 0.12% 0.66% NA
Logging NA 0.00% NA 0.02% 0.09% NA
NA LIS NA LI3% NA
Nonroad Engines and Vehicles NA 6.78% NA 8.25% 7.62% NA
Highway Vehicles NA  13.95% NA 17.96%  14.96% NA
Qther Area and Point Soyrces NA 79.29% NA I5Ig% I14l% NA
All Sources NA 100.00% NA 100.00% 100.00% NA
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Baton Rouge CMSA Inventory B (in-use est.)
Emtssion Inventory Summary - Air Toxics and SOx

tpy
. Equipment Category PM Aldehydes Benzene 13 But. Gas. Vap. SOx
Lawn & Garden 33 11 53 22 254 12
Airport Service 109 8 7 4 4 100
Recreational 3 1 10 4 25 0
Recreational Marine 70 5 39 17 94 8
Light Commercial 18 7 26 11 84 15
Industrial 12 6 5 2 19 12
Construction 224 51 15 7 24 226
Agricultural 58 16 3 2 3 41
Logging 9 2 t 0 1 8
' . _ Jog ND NR HR NR 32
Nonroad Engines and Vehicles 646 106 160 70 508 1,159
Highway Vehicles ND ND ND ND ND ND
Qther Area and Point Sources  ND ND ND ND ND ND
All Sources NA NA NA NA NA NA
. Baton Rouge CMSA Inventory B (in-use est.)
Emission Inventory Summary - Air Toxics and SOx
Percent of Total inventory
% total tpy
Equipment Category PM Aldehydes Benzene 1,38ut. Gas. Vap SOx
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricuftural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
A1 HQ NA NA NA NA NA
Nonroad Engines and Vehicies NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
NA NA NA NA NA NA
All Sources NA NA NA NA MNA MNA
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Boston CMSA Inventory B (in-use est.)
Emission Inventory Summary - VOC, NOx, CO

‘ e - sesssemmmma e tpsd t
Equipment Category vOGC NOx Co vocC NOx :'
Lawn & Garden 7,989 100 59,813 41 1 2u
Airport Service 409 2,496 3,630 1 7 10
Recreational 4,470 32 7.147 3 0 61
Recreational Marine 8,467 1,059 39,795 80 8 4
Light Commaercial 4,389 423 55,357 12 1 152
Industrial 1,335 2,690 19.026 4 7 52
Construction 2,718 19,390 14,295 13 N 16
Agricultural 167 5958 1,186 1 3 1
Logging 101 133 325 0 0 1

. NR ND ND g § L
Nonroad Engines and Vehicles 30,045 28,919 200,575 136 124 317
Highway Vehicles ND ND ND 415 207 1.470
Other Area and Point Sources N ND ND 304 189 599
All Sources NA NA NA as5 499 2.386
Boston CMSA Inventory B (in-use est.)
Emission Inventory Summary - YOC, NOx, CO .
Percent of Total Inventory
— % total tpy - % total tpad % total tpwd

Equipment Category vOC NCx co voC NCx co
Lawn & Garden NA NA NA 4.83% 0.11% 0.88%
Airport Service NA NA NA 0.13% 1.37% 0.42%
Recreational NA NA NA 0.37% 0.00% 2.57%
Recreational Marine NA NA NA 7.01% 1.58% 0.18%
Light Commercial NA NA NA 142%  0.23% 6.36%
Industrial NA NA NA 0.44% 1.48% 2.18%
Construction NA NA NA 1.50% 18.30% 0.66%
Agricuitural NA NA NA 0.10% 0.65% 0.0%%
Logging NA NA NA 0.03% 0.07% 0.04%

i % NA NA 0.03% 0.99% 0.03%
Nonroad Engines and Vehicies NA NA 15.08% 24.79% 13.31%%
Highway Vehicles NA NA NA 48.53% 41.44% 61.61%
Qther Area and Point Sources NA NA NA B/81% WA 23.0%%
All Sources NA NA NA 100.00% 100.00% 100.00°%
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Boston CMSA Inventory B (In-use est.)
Emission Inventory Summary - Air Toxics and SOx

tpy
Equipment Category PM Aldehydes Benzene 1,3But. Gas. Vap. SOx
Lawn & Garden 128 40 220 92 905 34
Airpont Service 181 13 12 6 8 165
Recreationai 85 8 131 57 116 3
Recreational Marine 307 77 221 95 1,198 a2
Light Commarcial B84 30 126 53 351 62
Industrial 118 46 37 16 131 112
Construction 1,676 360 81 42 44 1,683
Agricultural 64 18 4 2 18 46
Logging 15 3 3 1 5 1"
. Z3ane NQ ND ND ND
Nonroad Engines and Vehicles 2.830 595 836 364 2,775 2,199
Highway Vehicles ND ND ND ND ND ND
Other Area and Point Sources  ND NQ NR N NOND
All Sources NA NA NA NA NA NA
Boston CMSA Inventory B (in-use est.)
Emission Inventory Summary - Alr Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
. Hﬁ NA NA NA NA NA
Nonroad Engines and Vehicles NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
Other Area and Point Sourees NA NA NA NA NA NA
Al Sources NA NA NA NA NA NA
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Chicago CMSA

Emission inventory Summary - YOC, NOx, CO

Inventory B (in-use est.}

. 2/ ommememmesneasan tpsd tp
Equipment Category voC NOx co voc NOx .
Lawn & Garden 13,975 168 98,297 72 1 I
Airport Service 828 5.063 7.355 2 14 20
Recreational 6.8086 48 10,696 5 0 93
Recrsational Marine 2.865 208 7.385 21 2 0
Light Commercial 7,409 714 93.402 20 2 256
Industrial 2,881 5.608 41,722 8 15 114
Construction 2,245 13,533 13,649 1 64 15
Agricultural 740 3,505 3,094 4 19 2
Logging 136 1 394 0 0 1
_ £08 ND 1 28 ND
Nonroad Engines and Vehicles 37,885 29,454 275,994 144 143 539
Highway Vehicies ND 153,215 ND 588 462 ND
; i ND 302,107 ND 1029 £03 ND
All Sources NA 484,778 NA 1,781 1,208 NA
Chicago CMSA Inventory B (in-use est.)
Emission inventory Summary - VOC, NOx, GO .
Percent of Total Inventory
cremnamemcn ey 1O Y e srneme % total tpsd % total tpwd
Equipment Category voC NOx co vOoC NOx co
Lawn & Garden NA 0.03% NA 4.10% 0.07% NA
Airport Service NA 1.04% NA 0.13% 1.15% NA
Recreational NA 0.01% NA 0.26% 0.00% NA
Recreational Marine NA 0.04% NA 1.18% 0.13% MNA
Light Commercial NA 0.15% NA 1.16% 0.16% NA
Industrial NA 1.16% NA 0.46% 1.27% NA
Construction NA 2.79% NA 0.60% 5.28% NA
Agricultural NA 0.72% NA 0.23% 1.59% NA
Logging NA 0.00% NA 0.02% 0.00% NA
Marine Vessels Eﬁ NA alls NA
Nonroad Engines and Vehicies 6.08% NA 820% 11.85% NA
Highway Vehicies NA  31.61% NA 33.37%  38.23% NA
Qiher Area and Point Sources NA 6232% NA 5843%  42.92% NA
All Sources NA  100.00% NA 100.00% 100.00% NA
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Chicago CMSA inventory B (in-use est.)

Emission Inventory Summary - Air Toxics and SOx

tpy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 227 70 389 163 1,432 56
Airport Service 366 26 25 12 18 33s
Recreationai 131 13 200 86 174 5
Recreational Marine 124 15 72 31 491 19
Light Commaercial 142 81 213 89 596 106
Industriai 232 96 80 35 284 227
Construction 1,170 267 66 33 as 1,180
Agricuitural 390 105 21 1 30 274
Logging 5 1 4 2 7 0
, 20 ND ND ND ND
Nonroad Engines and Vehicles 3,088 643 1,069 462 3,115 2.201
Highway Vehicles 113,525 ND ND ND ND ND
Qther Area and Point Soyrces 181246 ND NO ND ND ND
All Sources 297,859 NA NA NA NA NA
Chicago CMSA inventory B (in-use est.)
Emission Inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total ipy

Equipment Category PM Aidehydes Benzene 1,3But. Gas. Vap. SOx
Lawn & Garden 0.08% NA NA NA NA NA
Airport Service 0.12% NA NA NA NA NA
Recreational 0.04% NA MNA NA NA NA
Recreational Marine 0.04% NA NA NA NA NA
Light Commercial 0.06% NA NA NA NA NA
Inclustrial 0.08% NA NA NA NA NA
Construction 0.39% NA NA NA NA NA
Agricultural 0.13% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA

n 2.10% NA NA NA NA NA
Nonrcad Engines and Vehicles 1.04% NA NA NA NA NA
Highway Vehicles 38.11% NA NA NA NA NA
Qther Areg and Point Sources §0.90% NA NA NA NA NA
All Sources 100.00% NA NA NA NA NA
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Cleveland CMSA
Emission Inventory Summary - VOC, NOx, CO

Inventory B {in-use est.)

et S &) ) remmm e —————— tpsd o
Equipment Category vCC NOx CcoO voC NOx .
Lawn & Garden 7,486 85 55,623 39 0 14
Airport Service 352 2,151 3.118 1 6 9
Recreational 1,031 7 1,620 1 0 14
Recreational Marine 1,242 11 3,962 9 1 0
Light Commercial 2,970 286 37,440 8 1 103
Industrial 1,238 2470 17.708 4 7 49
Construction 810 5,158 4,841 4 24 5
Agricultural 346 1,576 1,474 2 9 1
Logging 53 8 156 o 0 0
' _ L1003 109 il i 2 bR
Nonroad Engines and Vehicles 16,530 11,961 129,698 70 48 195
Highway Vehicles ND 64,8908 412,340 242 195 2.360
Other Area gnd Point Sources  ND 2301 98401 269 bFa} 252
All Sources NA 139,070 630,439 681 414 2.806
Cleveland CMSA Inventory B (in-use est.)
Emission inventory Summary - VOC, NOx, CO .
Percent of Total Inventory
rreeemamnnnenae Vg 1OtRI Py  srrersvmrrnnnann. % tota) tped % total tpwd
Equipment Category vOC NOx co vOC NOx cO
Lawn & Garden NA 0.06% 8.82% 5.76% 0.11% 0.50%
Airport Service NA 1.55% 0.49% 0.14% 1.42% 0.30%
Recreational NA 0.01% 0.26% 0.10% 0.00% 0.50%
Aecreational Marine NA 0.08% 0.83% 1.29% 0.21% 0.00%
Light Commercial NA 0.21% 5.94% 1.20% 0.19% 3.66%
industriai NA 1.78% 2.81% 0.52% 1.63% 1.73%
Construction NA 3.71% 0.77% 0.56% 5.87% 0.19%
Agricultural NA 1.13% 0.23% 0.28% 2.09% 0.03%
Logging NA 0.01% 0.02% 0.02% 0.01% 0.02%
_ NA  Q08%  0.60% Q07% 0.00%
Nonroad Engines and Vehicies NA 8.80% 2057% 10.27%  11.60% 6.93%
Highway Vehicles NA  4680% 6541% 3852% AT 1T% 84 10%
NA 4490% 1402% 2Mglk 4123% Tl
All Sources NA 100.00% 100.00% 100.00% 100.00% 100 .00%
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Cleveland CMSA . Inventory B (in-use est.)
Emission Inventory Summary - Air Toxics and SOx

py
. Equipment Category PM Aldehydes Benzene 1,3But. Gas. Vap. SOx
Lawn & Garden 132 39 206 86 854 K3
Airport Service 156 11 10 5 7 142
Recreational 20 2 30 13 26 1
Recreational Marine 48 8 30 13 252 9
Light Commercial 57 20 B85 38 239 42
Industriai 105 42 34 15 123 102
Construction 435 1014 24 12 29 449
Agricultural 176 47 10 5 16 123
Logging 3 0 2 1 3 1
, ] ] ND ND ND
Nonroad Engines and Vehicles 1,132 270 432 186 1,549 899
Highway Vehicles 46,729 ND ND ND ND ND
Qther Area and Point Sources 84,287 ND ND ND ND ND
Al Sources 112,148 NA NA NA NA NA
Cleveland CMSA Inventory B (in-use est.)
Emission inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aldehydes Benzene  1,3But. Gas. Vap. SOx
Lawn & Garden 0.12% NA NA NA NA NA
Airport Service 0.14% NA NA NA NA NA
Recreational 0.02% NA NA NA NA NA
Recreational Marine 0.04% NA NA NA NA NA
Light Commercial 0.05% NA NA NA NA NA
Industrial 0.09% NA NA NA NA NA
Construction 0.39% NA NA NA NA NA
Agricultural 0.16% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
Marine Vesgely 2.00% NA NA NA NA NA
Nonroad Engines and Vehicies 1.01% NA NA NA NA NA
Highway Vehicles 41.87% NA NA NA NA NA
Other Area and Point Sources 27.32% NA NA NA NA NA
All Sources 100.00% NA NA NA NA NA
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Denver CMSA Inventory B {in-use ast.)
Emission Inventory Summary - VOC, NOx, CO

iatteasn I ) smmawesmTmmaees tpad o
Equipment Category YOC NOx CoO voc NOx .
Lawn & Garden 4,473 102 44,042 23 1 14
Airpont Service 260 1,591 2.309 1 4 6
Recreational 3,007 21 4,823 2 0 40
Recreational Marine 916 82 2.879 7 1 o)
Light Commaercial 3,800 380 47,518 10 1 130
Industrial 575 1,182 7.978 2 3 22
Construction 1,017 5,671 6,383 5 27 7
Agricultural 21 1,020 840 1 & 1
Logging 38 1 109 0 0 0
] , R NR 2 NR NP 2
Nonroad Engines and Vehicles 14,096 10,051 116,880 50 42 221
Highway Vehicles ND ND 417,408 ND ND 2374
A ND ND 58.870 ND ND 168
All Scurces NA NA 593,158 NA NA 2,760
Denver CMSA Inventory B (in-use est.)
Emission inventory Summary - VOC, NOx, CO .
Percent of Total Inventory
—rmameee— e tOMR Py e % total tped % total tpwd
Equipment Category vOC NOx co vOC NOx coO
Lawn & Garden NA NA 7.42% NA NA 0.51%
Airport Service NA NA 0.39% NA NA 0.23%%
Recreational NA NA 0.81% NA NA 1.46%
Recreational Marine NA NA 0.49% NA NA 0.00°%
Light Commercial NA NA 8.01% NA 4.72%
Industrial NA NA 1.35% NA NA 0.79%
Construction NA NA 1.08% NA NA 0.25%
Agricutural NA NA 0.14% NA NA 0.02%
Logging NA NA 0.02% NA NA 0.01°%
Marine Vesgel NA NA  Q.00% NA NA 0.00%
Nonroad Engines and Vehicles NA NA 19.70% NA 8.00%%
Highway Vehicles NA NA 70.37% NA NA 85.93%
Qther Areg and Poim Sources NA NA  232% NA NA 807
All Sources NA NA  100.00% NA NA 100.00°%
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Denver CMSA Inventory B (in-use est.)

Emission Inventory Summary - Air Toxics and SOx

t
. Equipment Category PM Aldehydes Benzene 1,3But. Gas. Vap. S0Ox
Lawn & Garden 76 26 122 51 537 29
Airport Service 115 8 -] 4 5 105
Recreational 57 -] a8 38 78 2
Recreational Marine 40 8 24 10 114 7
Light Commercial 70 25 103 43 310 55
Industrial 56 20 16 7 52 54
Construction 491 111 30 15 42 498
Agricuitural 110 3o 6 3 16 80
Logging 2 o 1 0 2 0
NR NR MR NO

Nonroad Engines and Vehicies 1,019 232 398 172 1,154 830
Highway Vehicles 32,716 ND ND ND ND ND

Qther Aea and Point Sources 146677 ND ND ND ND ND

All Scurces 180,412 NA NA NA NA NA

. Denver CMSA Inventory B (in-use est.)
Emtssion inventory Summary - Alr Toxics and SOx
Percent of Total inventory
% total tpy

Equipmaent Category PM Aidehydes Benzene  1,3But. Gas. Vep. SOx
Lawn & Garden 0.04% NA NA NA NA NA
Airport Service 0.08% NA NA NA NA NA
Recreationat 0.03% NA NA NA NA NA
Recreational Marine 0.02% NA NA NA NA NA
Light Commercial 0.04% NA NA NA NA NA
Industrial 0.03% NA NA NA NA NA
Construction 0.27% NA NA NA NA NA
Agriculturat 0.08% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
Marine Vesse 2.00% Hﬁ NA NA NA NA
Nonroad Engines and Vehicles 0.56% NA NA NA NA
Highway Vehicles 18.13% NA NA NA NA NA
Qther Area and Point Soyrces £1.30% NA NA NA NA NA
All Sources 100.00% NA NA NA NA NA
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€l Paso MSA
Emission inventory Summary - VOC, NOx, CO

Inventory B {in-use est.)

mmmrrees—— tpy messsememsreennn tpsd 1;‘
Equipment Category voC NOx Co voC NOx L
Lawn & Garden 1,086 22 10,682 4 0 i /
Airport Service 77 470 a8 0 1 2
Recreational 333 2 1,036 1 0 1
Recreational Marine 0 ) 0 0 0 o}
Light Commercial Bag 107 12,471 2 0 U
Industrial 276 537 3,860 1 1 M
Construction 296 1,725 1,846 1 6 4
Agricultural 47 205 262 0 1 Q
Logging 5 4 16 0 0 0
. . g 2 Q Q 9 0
Nonroad Engines and Vehicles 3,009 3,070 30,859 10 10 50
Highway Vehicles 11,158 320,700 36 34 758
Qther Areg and Point Sourceg NQ 20,282  18.000 89 ] P13
All Sources NA 34608 369,559 108 69 840
Ef Paso MSA inventory B (in-use est.)
Emission Inventory Summary - VOC, NOx, CO .
Percent of Total Inventory
e84 tOMR) Py e % total tped % total pwd
Equipment Category vOC NOx Cco vOGC NOx co
Lawn & Garden NA 0.08% 2.80% 3.76% 0.12% 0.88%
Airport Service NA 1.38% 0.19% 0.20% 1.87% 0.22°%
Recreational NA 0.01% 0.28% 1.28% 0.01% 0.16%
Recreational Marine NA 0.00% 0.00% 0.00% 0.00% 0.00%
Light Commercial NA 0.31% 3.37% 2.30% 0.43% 407%
Industrial NA 1.55% 1.04% 0.74% 2.14% 1.26%
Construction NA 4.98% 0.50% 1.01% 9.09% 0.48%
Agricultural NA 0.59% 0.07% 0.17% 1.11% 0.02%
Logging NA 0.01% 0.00% 0.01% 0.01% 0.01%
Marine Vesgels NA  Q00%  Q.00% 0.00%
Nonroad Engines and Vehicles NA 8.87% 8.35% 9.46% 14.79% 7.10%
Highway Vehicles NA  3224%  86.78% 34.13%  48.98% 90.00°%
Qther Area and Point Sources NA  5880%  48%% §641%  36.23% 2,307
All Sources NA 100.00% 100.00% 100.00%  100.00% 100.00%
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El Paso MSA inventory B (in-use est.)
Emissicn lnventory Summary - Air Toxics and SOx

tpy

Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 20 -] 30 13 116 7
Alrport Service 34 2 2 1 1 K}
Recreationai 3 1 9 4 23 0
Recraational Marine 0 o] 0 0 0 0
Light Commercial 18 6 25 1" a1 15
Industria 22 9 8 3 27 21
Construction 145 36 9 4 12 154
Agricuitural 22 -] 1 1 3 18
Logging 0 0 0 Q 0 0
Marioe Veggels 2 2 Ne NR ND 2
Nonroad Engines and Vehicles 265 67 88 37 262 245
Highway Vehicles 7,278 ND ND ND ND ND

Other Area and Point Soyrces 129.939 ND ND ND NONQ

All Sources 137,482 NA NA NA NA NA
El Paso MSA Inventory B (in-use est.)

Emnission Inventory Summary - Air Toxics and SOx

Percent of Total Inventory

% total tpy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 0.01% NA NA NA NA NA
Alrport Service 0.02% NA NA NA NA NA
Recreationa 0.00% NA NA NA NA NA
Recreational Marine 0.00% NA NA NA NA NA
Light Commercial 001% NA NA NA NA NA
Industrial 0.02% NA NA NA NA NA
Construction 0.11% NA NA NA NA NA
Agricultural 0.02% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
Q.00% NA NA NA NA NA

Nonroad Engines and Vehicies 0.19% NA NA NA NA NA
Highway Vehicles 5.29% NA NA NA NA NA
Other Area angd Point Sources $4.51% NA NA NA NA NA
All Sources 100.00% NA NA NA NA NA
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Hartford NECMA

Inventory B (in-use est.)

Emiasion Inventory Summary - VOC, NOx, CO

SIS 1. VI tpsd oy
Equipment Category voC NOx Cco vOC NOx .
Lawn & Garden 4,523 41 28.208 24 0 v
Airport Service 294 1,800 2,615 1 5 7
Recreaticnal 1,929 14 3,088 1 0 26
Recreational Marine 2,135 147 6.516 15 1 1
Light Commaercial 1.074 104 13,549 3 o 37
Industrial 412 860 5816 1 2 16
Construction 897 7,522 4,895 4 35 5
Agricultural 120 490 713 1 3 0
Logging 62 33 187 o] 0 1

, 11 <5 ad 2 1 2
Nonroad Engines and Vehicles 11,458 11,271 65,615 51 48 101
Highway Vehicles ND 29,311 108,380 189 as 590
e ND 11850 51997 z 18 210
All Sources NA 52,232 225,992 318 154 901

Hartford NECMA inventory B (n-use est.)

Emission Inventory Summary - VOC, NOx, CO .
Percent of Total inventory

SESESSSSSURIY 72y 7.7 £, 'V SRS % total tpad % total tpwd

Equipment Category vOC NOx co vOoC NOx CO

Lawn & Garden NA 0.08% 12.48% 7.57% 0.14% 0.75%

Airport Service NA 3.45% 1.18% 0.26% 3.20% 0.80%

Recreational NA 0.03% 1.37% 0.43% 0.00% 2.94%

Recreational Marine NA 0.28% 2.88% 4.85% 0.71% 0.08%

Light Commercial NA 0.20% 6.00% 0.94% 0.18% 4.12%

Industrial NA 1.65% 257% 0.37% 1.53% 1.77%

Construction NA 14.40% 217% 1.34% 22.98% 0.60%

Agricultural NA 0.94% 0.32% 0.21% 1.74% 0.05%

Logging NA 0.08% 0.08% 0.05% 0.06% 0.06%

Vesse NA  QS0% Q0% 001%  Q46% 0.01%

Nonroad Engines and Vehicles NA  2158%  29.03% 16.01% 31.01% 11.16%

Highway Vehicles NA  56.12%  47.98% 59.68% 57.27% 658.52°

Qther Area and Point Sources NA  22%0% 2301% 2432%  1.2% 23.32%

Ail Scurces NA 100.00% 100.00% 100.00% 100.00% 100.00%
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Hartford NECMA Inventory B ({in-use est.)
Emission Inventory Summary - Alr Toxics and SOx

py
Equipment Category PM Aidehydes Benzene  1.3But. Gas. Vap. SOx
Lawn & Garden 74 21 126 53 455 15
Airport Service 130 9 9 4 6 119
Recreational 37 4 57 24 80 1
Recreational Marine 95 13 58 25 227 14
Light Commercial 21 7 I 13 86 15
Industrial a1 15 12 5 38 39
Construction 827 138 27 14 16 840
Agricultural 54 15 3 2 8 38
Logging 5 1 2 1 3 3
Marine Vessela ND ND NR NR NQ ND
Nonroad Engines and Vehicles 1,084 223 324 141 889 885
Highway Vehicles ND ND ND ND ND ND
Qther Areg and Point Gources  ND ND ND ND ND ND
Al Sources NA NA NA NA NA NA
. Harttord NECMA Inventory B (in-use est.)
Emission Inventory Summary - Air Toxics and SOx
Percent of Total inventory
% total tpy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
industriai NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricuttural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
in Hg NA NA NA NA NA
Nonroad Engines and Vehicles NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
NA NA NA NA NA NA
All Sources NA NA NA NA NA NA
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Houston CMSA Inventory B (in-use est.)
Emission Inventory Summary - VOC, NOx, CO

"""""""""" fpy e tpsd t
Equipment Category voC NOx co vocC NOx .
Lawn & Garden 12,107 181 104,467 44 1 76
Airpont Service 448 2,739 3982 1 8 LR
Recreational 1,082 6 3.362 4 0 4
Recreational Marine 13,663 441 32,207 Al 2 25
Light Commercial 8,004 963 112,459 22 3 [o]:}
Industriai 1.496 2,833 21,205 4 8 58
Construction 3,083 15,789 19,917 12! 57 44
Agricultural 656 3,236 2,725 2 12 2
Logging 123 188 437 0 1 1
' : §88 12482 L7138 % 4 2
Nonroad Engines and Vehicles 41,319 38,836 302479 163 125 534
Highway Vehicles ND 100,865 ND 442 304 ND
Qther Areg apnd Point Sources  ND 440,923 NQ 191 859 ND
All Sources NA 580,626 NA 1.99¢ 1.288 NA
Houston CMSA Inventory B (in-use est.)
Emisgion Inventory Summary - YOC, NOx, CO .
Percent of Total Inventory
————— ——-% total tpy  -——eeermmnaas % totel tpad % totai towd
Equipment Category vOC NOx oe) vOC NOx cO
Lawn & Garden NA 0.03% NA 2.18% 0.05% NA
Airport Service NA 0.47% NA 0.06% 0.58% NA
Recreational NA 0.00% NA 0.22% 0.00% NA
Recreational Marine NA 0.08% NA 358% 0.18% NA
Light Commercial NA 0.17% NA 1.11% 0.20% NA
industrial NA 0.49% NA 0.21% 0.60% NA
Construction NA 2.72% NA 0.55% 4.43% NA
Agricuttural NA 0.58% NA 0.12% 0.94% NA
Logging NA 0.03% NA 0.02% 0.04% NA
Meyi ae &l3% HA 2.09% NA
Nonroad Engines and Vehicies 68.69% NA 8.15% 9.68% NA
Highway Vehicies NA 17.37% NA 22.16%  23.60% NA
NA Z594% NA 8955%  §9.J2% NA
All Sources NA  100.00% NA 100.00% 100.00% NA
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Houston CMSA inventory B (in-use est.)
Emission Inventory Summary - Air Toxics and SOx

Py
Equipment Category PM Aldehydes Benzene 13 But. Gas. Vap. SOx
Lawn & Garden 207 &7 342 143 1,106 61
Airport Service 198 14 13 7 8 181
Recreational 10 3 K} 13 75 1
Recreational Marine 690 81 394 170 624 62
Light Commercial 162 58 229 95 729 138
Industrial 110 48 41 18 151 107
Construction 1,354 314 89 44 134 1.380
Agricultural 359 97 19 10 18 253
Logging 20 4 4 2 6 16
Marine Yessela ) 241 8R ND NR 2182
Nontroad Engines and Vehicles 3,851 666 1,162 501 2,850 7,350
Highway Vehicles ND ND ND ND NDND
Qther Atea gnd Point Sources NP ND ND NR ND ND
All Sources NA NA NA NA NA NA
Houston CMSA Inventory B (in-use est.)
Emission inventory Summary - Air Toxics and SOx
Percent of Total inventory
% total tpy
Equipment Category PM Aldehydes Benzene 1,3But. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commaercial NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
Mgrine Veggels NA NA NA NA NA NA
Nenroad Engines and Vehicles NA NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
NA NA NA NA NA NA
All Sources NA NA NA NA NA NA
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Miami CMSA inventory B {in-use est.)
Emission Inventory Summary - YOC, NOx, CO

meememmmee-es DY meemmmmnoaens tpad towd
Equipment Category vOoC NOx co voc - NOx %
Lawn & Garden 6,620 139 67,127 24 1
Alrport Service 202 1,239 1,794 1 3 5
Recreational 757 4 2,375 3 1] 4
Recreational Marine 3,072 212 8,363 16 1 ]
Light Commercial 2,651 309 36,972 7 1 101
industrial 1,062 1,941 15,267 3 5 42
Construction 1,427 10,146 8,316 5 37 18
Agricultural 202 a19 1,236 1 3 1
Logging 29 0 a2 0 0 o
, 243 L31OND 3 4 ND
Neonroad Engines and Vehicles 16,965 18,119 141,832 63 55 224
Highway Vehicles ND 63,266 ND 307 191 ND
Other Area and Point Soyrces  NOQ 35484 ND a8 1A ND
All Sources NA 114,849 NA 804 42 MNA
Miami CMSA inventory B (in-use est.)
Emission Inventory Summary - VOC, NOx, CO
Percent of Total Inventory
—A .1 B VR % total tpsd % total tpw -
Equipment Category vOC NOx coO YOG NOx cO
Lawn & Garden NA 0.12% NA 4.03% 0.15% NA
Alrport Service NA 1.08% NA 0.09% 0.99% NA
Recreational NA 0.00% NA 0.48% 0.00% NA
Recreational Marine NA 0.18% NA 2.61% 0.33% NA
Light Commercial NA 0.27% NA 1.21% 0.25% NA
Industrial NA 1.69% NA 0.50% 1.55% NA
Construction NA 8.83% NA 0.85% 10.72% NA
Agricultural NA 0.71% NA 0.13% 0.89% NA
Logging NA 0.00% NA 0.01% 0.00% NA
NA  Llax  NA 1 NA
Nonroad Engines and Vehicies NA 14.03% NA 10.35% 15.93% NA
Highway Vehicles NA  55.09% NA 50.77%  55.69% NA
NA 30.59% NA 30.09% 28.38% NA
All Sources NA 100.00% NA 100.00%  100.00% NA
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Miami CMSA

Inventary B (in-use est.)
Ermission Inventory Summary - Air Toxics and SOx

tpy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 123 40 185 77 882 42
Airport Service 9¢ 6 6 3 4 82
Recreational 7 2 21 9 52 1
Recreational Marine 132 18 78 34 497 20
Light Commercial 53 19 76 31 248 44
industrial 67 33 29 13 114 66
Construction 839 203 42 21 41 ages
Agricultural 90 25 6 3 15 64
Logging 1 0 1 0 2 0
| , ND NQ NQ

Nonroad Engines and Vehicles 1,402 344 444 192 1,651 1,207
Highway Vehicles ND ND ND ND ND ND

Qther Area and PointSources  NR NQ NQ Ne ND ND

All Scurces NA NA NA NA NA NA
Miami CMSA inventory B (in-use est.)

Emission inventery Summary - Air Toxics and SOx

Percent of Total Inventory

% total tpy
Equipment Category PM Aldehydes Benzene 1,38ut. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Alrpont Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commercia NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
ne Vesze NA NA NA NA NA NA

Nonroad Engines and Vehicles NA NA NA NA NA NA
Highway Vehictes NA NA NA NA NA NA
Qthet Ares and Point Sources NA NA NA NA NA NA
All Sources NA NA NA NA NA NA

FINAL - November 1991



Milwaukes CMSA Inventory B (in-use est.)
Emission Inventory Summary - VOC, NOx, CO
e tpad @
Equipment Category VOC NOx co vOoC NOx {
Lawn & Garden 4,218 50 32,674 22 Q 8
Airport Service 193 1,182 1,715 1 3 5
Recreational 1,161 8 1,838 1 o] 16
Recreationai Marine 1,385 41 2.658 10 0 0
Light Commercia 1,325 128 16,700 4 0 48
Industrial 700 1,358 10,001 2 4 28
Construction 4486 2,968 2,712 2 14 a
Agricultural 338 1,560 1,482 2 9 1
Logging 38 0 110 0 0 0
Marine Vesasls 457 22§ ND 1 1 ND
Nonroad Engines and Vehicles 10,272 7,693 69,979 44 32 106
Highway Vehicles 33,493 ND 108 101 ND
Other Area and Point Sources ND. 22.621 ND 196 109 ND
All Sources NA 80,807 NA 345 241 NA
Mitwaukee CMSA Inventory B (in-use est.) o
Emission inventory Summary - VOC, NOx, CO
Percent of Total Inventory
----- s total tpy % total tpad % total towd
Equipment Category VoG NOx co vOoC NOx cO
Lawn & Garden NA 0.08% NA 6.41% 0.11% NA
Airport Service NA 1.46% NA 0.15% 1.34% NA
Recreational NA 0.01% NA 0.22% 0.00% NA
Recreational Marine NA 0.05% NA 2.88% 0.13% NA
Light Commercial NA 0.16% NA 1.08% 0.15% NA
industrial NA 1.68% NA 0.58% 1.54% NA
Construction NA 3.87% NA 0.81% 5.80% NA
Agricultural NA 1.93% NA 0.53% 3.556% NA
Logging NA 0.00% NA 0.03% 0.00% NA
M NA  Qdg% NA 0.36% NA
Nonroad Engines and Vehicles NA 9.52% NA 12.84% 13.08% NA
Highway Vehicles NA 41 45% NA 30.64% 41.88% NA
NA  4p.00% NA 053N  45.04% NA
All Sources NA 100.00% NA 100.00% 100.00% NA
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Milwaukes CMSA

Inventory B (in-use est.)

Emission Inventory Summary - Air Toxics and SOx

tpy
Equipment Category PM Aidehydes Benzene  1,3But. Gas. Vap. SOx
Lawn & Garden 71 22 116 48 498 18
Airport Service es <] 6 3 4 78
Recreational 22 2 34 15 30 1
Recreational Marine 61 5 34 15 256 8
Light Commercial 25 9 38 16 107 19
Industrial 54 23 19 8 72 52
Construction 260 58 13 7 15 258
Agricultural 175 47 10 5 9 122
Logging 1 0 1 0 2 0
i , . bR ND NR NR ND
Nonroad Engines and Vehicles 7568 172 272 117 992 554
Highway Vehicles ND ND ND ND ND ND
QOther Area gnd Point Sources  ND ND ND ND N NR
All Sources NA NA NA NA NA NA
Miwaukes CMSA Inventory B (in-use est.)
Emission inventory Summary - Air Toxics and SOx
Percent of Tota inventory
% total tpy
Equipment Category PM Aldehydes Benzene 1.38ut. Gas. Vap. SCx
Lawn & Garden NA NA NA NA NA A
Airport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
Industriat NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
DA NA NA NA NA NA
Nonrcad Engines and Vehicies NA NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
NA NA NA NA NA NA
All Sources NA NA NA NA NA NA
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Minneepoiis MSA
Emission Inventory Summary - VOC, NOx, CO

inventory B (in-use est.)

e - tpsd tp
Equipment Category vOC NOx co VoC NOx .
Lawn & Garden 6,260 75 47,913 k] 0 1
Airport Service 299 1,825 2,653 1 5 7
Recraational 1.704 12 2,700 1 0 23
Recreational Marine 7.278 237 16,591 55 2 0
Light Commercial 2.431 234 30,644 7 1 84
industrial 774 1,607 10,955 2 4 30
Construction 963 5,798 5.840 5 27 8
Agricultural 948 4,408 4,153 5 24 3
Logging n 5 208 0 0 1
‘ Pl ND ND 9
Nonroad Engines and Vehicles 20,727 14,199 121,482 108 64 165
Highway Vehicles ND ND 419,140 ND ND 2422
Other Area and Poirt Sources  ND §3.307 125911 ND i3 357
All Sources NA NA 868,533 NA NA 2.944
Minneapolis MSA Inventory B {in-use est.)
Emission Inventory Summary - VOC, NOx, CO .
Percent of Total Inventory
S 1 —— % total tpad % total pwd
Equipment Category vOGC NOx CoO vOC NOx CO
Lawn & Garden NA NA 7.19% NA NA 0.39%
Airport Service NA NA 0.40% NA NA 0.25%
Recreational NA NA 0.41% NA NA 0.78%
Recreational Marine NA NA 2.49% NA NA 0.00%
Light Commercial NA NA 4.80% NA NA 2.85%
Industrial NA NA 1.84% NA NA 1.02%
Conatruction NA NA 0.85% NA NA 0.21%
Agricuttural NA NA 0.62% NA NA 0 09%
Logging NA NA 0.03% NA NA 0.02%
e BB R R R S
Nonroad Engines and Vehicies 18.23% NA NA 5.61%
Highway Vehictes NA NA  62.88% NA NA a2 27
Other Areg and Point Soyrces NA NA  15.00% NA NA 18.13%
All Sources NA NA 100.00% NA NA 100 00"
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Minneapcils MSA

Inventory B (in-use est.)
Emission Inventory Summary - Air Toxics and SOx

tpy
1,38ut. Gas. Vap.

Equipment Category PM Aldehydes Benzens SOx
Lawn & Garden 99 32 172 72 739 27
Airport Service 132 9 9 4 6 121
Recreational a3 3 50 22 a4 1
Recreationai Marine 364 32 208 89 444 33
Light Commarcial 47 17 70 29 195 34
Industriai 75 28 22 9 72 73
Construction 509 113 28 14 32 508
Agricultural 495 133 28 15 20 344
Logging 3 0 2 1 4 0
' , 2 ND NR NR
Nonroad Engines and Vehictes 1,765 366 587 255 1,558 1,141
Highway Vehicles 42,282 ND ND ND ND ND
Other Area and Point Sources 214,398 ND ND ND NDND
All Scurces 258,445 NA MNA NA NA NA
Minneapolis MSA Inventory B (in-use est.)
Emission Inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 0.04% NA NA NA NA NA
Alrport Service 0.05% NA NA NA NA NA
Recreational 0.01% NA NA NA NA NA
Recreational Marine 0.14% NA NA NA NA NA
Light Commercia 0.02% NA NA NA NA NA
Industrial 0.03% NA NA NA NA NA
Construction 0.20% NA NA NA NA NA
Agricuitural 0.19% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
Marine Vessely Q.00% NA NA NA NA NA
Nenroad Engines and Vehicles 0.88% NA NA NA NA NA
Highway Vehicles 16.38% NA NA NA NA NA
Qther Area and Point Sources 82.96% NA NA NA NA NA
All Sources 100.00% NA NA NA NA NA
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New York NECMA Inventory B (in-use est.)
Emission Inventory Summary - VOC, NOx, CO

S— g — i 4
Equipment Category vaoc NOx co VOC NOx C
Lawn & Garden 22,825 317 167,607 116 2 83
Airport Service 624 3,818 5,539 2 10 15
Recreational 8,339 59 13,355 5 0 113
Recreational Marine 15,875 1,429 52,027 109 11 6
Light Commaercial 20,831 2,008 262,708 57 8 720
Industrial 5.467 10,809 79,009 15 30 216
Construction 5.189 32,108 31.098 24 151 34
Agricuitural 804 2,973 5,589 4 18 4
Logging 288 64 846 1 0 2

. _ 88 12881 48 a £ L

Nonrcad Engines and Vehicles 81,030 66,574 620,232 337 261 1.200
Highway Vehicles ND 317,257 3,129,400 1,114 956 7.373
Qther Area and Point Soyrces  NR 232882 4650 1978 838 804
All Scurces NA 616,713 4,296,132 3,029 1,865 9,377

New York NECMA inventory B (in-use est.) .
Emission Inventory Summary - VOC, NOx, CO
Parcent of Total inventory

————— By tOtR) Py e % total tpad % total tpwd

Equipment Category vOoC NOx CC vOoC NOx co

Lawn & Garden NA 0.05% 3.90% 3.83% 0.09% 0.88%

Airport Service NA 0.62% 0.13% 0.08% 0.56% 0.16%

Recreational NA 0.01% 0.31% 0.18% 0.00% 1.21%

Recreational Marine NA 0.23% 1.21% 3.81% 0.57% 0.06%

Light Commercial NA 0.33% 8.11% 1.90% 0.30% 7.68%

tndustrial NA 1.75% 1.84% 051% 1.60% 2.31%

Construction NA 521% 0.72% 0.81% 8.15% 0.36%

Agricultural NA 0.48% 0.13% 0.14% 0.88% 0.C4%

Logging NA 0.01% 0.02% 0.03% 0.01% 0.02%

Mgrine Vegsels NA 1% 0.00% 0.07% 0.07%

Nonroad Engines and Vehicles NA 10.79% 14.44% 11.13%  14.08% 12.80%

Highway Vehicles NA  5144%  72.84% 36.78% 51.53% 78.63%%

NA 3LZ8% 1% S2.09%  3439% 8.57%

Al Sources NA  100.00% 100.00% 100.00% 100.00% 100.00%
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New York NECMA inventory B (in-use est.)
Emission Inventory Summary - Air Toxics and SOx

toy

Equipment Category PM Aidehydes Benzene  13But. Gas. Vap. SOx
Lawn & Garden 344 115 637 267 2,290 100
Airport Service 278 19 19 9 12 252
Recreational 159 16 244 106 216 ]
Recreational Marine 614 102 386 166 3,129 121
Light Commarcial 399 142 599 250 1,664 295
Industrial 471 186 152 66 516 459
Construction 2,710 633 152 77 195 2,788
Agricultural 322 90 22 1 83 231
Logging 16 2 8 4 15 8
Macine Yeaaela g20NR ND 4.240
Nenroad Engines and Vehicles 5,832 1,306 2,219 955 B.INZE 8,497
Highway Vehicles 232,769 ND ND ND ND ND

Other Areq and Point Sources 119,873 ND NQ ND NR NR

All Sources 358,574 NA NA NA NA NA
New York NECMA Inventory B (in-use est.)

Emission Inventory Summary - Air Toxics and SOx

Percent of Total Inventory

% totat tpy

Equipment Category PM Aldehydes Benzene 1,3But. Gas. Vap. SOx
Lawn & Garden 0.10% NA NA NA NA NA
Alrport Service 0.08% NA NA NA NA NA
Recreational 0.04% NA NA NA NA NA
Recreational Marine 0.17% NA NA NA NA NA
Light Commercial 0.11% NA NA NA NA NA
Industrial 0.13% NA NA NA NA NA
Construction 0.76% NA NA NA NA NA
Agricultural 0.09% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
M LiDs NA NA Hﬁ NA NA
Nonroad Engines and Vehicles 1.65% NA NA NA NA
Highway Vehicles 64.92% NA NA NA NA NA
Other Area and Point Sources 32.42% NA A NA NA NA
All Sources 100.00% NA NA NA NA NA
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Philedeiphia MSA
Ermnission Inventory Summary - VOC, NOx, CO

nventory B (in-use est.)

e tpsd t;.
Equipment Category vOC NOx co voC NOx
Lawn & Garden 14,438 210 123,549 87 1 77
Airport Service 317 1,936 2.812 1 5 ]
Recreational 2,710 19 4,485 2 0 36
Recreational Marine 4,238 338 12,748 25 2 3
Light Commercial 5.147 544 68,084 14 1 186
industrial 2,078 3,985 29,895 6 11 a1
Construction 2,389 15.258 13,503 10 64 22
Agricultural 815 3,868 3.427 4 17 2
Logging 152 10 440 0 0 1
Meqine Vesseis 494 181 Lill 1 a2 4
Nonroad Engines and Vehicles 32,776 35,347 260,099 121 126 421
Highway Vehicies ND 123,720 568,888 432 373 ~ ND
Qthet Ares and Foint Soyrces B 137579 178772 $11 K144 2]
All Sources NA 296,646 1,007,759 1,483 878 NA
Philedeiphia MSA inventory B {in-use est.)
Emission inventory Summary - VOC, NOx, CO .
Percent of Total Inventory
P (Ot tpy  ~=eme—memmeeme % total tpad % total tpwd
Equipment Category voC NOx co vOC NOx co
Lawn & Garden NA 0.07% 12.26% 3.90% 0.10% NA
Airport Service NA 0.86% 0.28% 0.08% 0.61% NA
Recreational NA 0.01% 0.45% 0.14% 0.00% NA
Recreational Marine NA 0.11% 1.26% 1.72% 0.24% NA
Light Commercial NA 0.18% 6.75% 0.97% 0.17% MNA
Industrial NA 1.34% 2.95% 0.40% 1.25% NA
Construction NA 5.14% 1.34% 0.68% 7.25% NA
Agricuitural NA 1.30% 0.34% 0.24% 1.93% NA
Logging NA 0.00% 0.04% 0.03% 0.00% NA
_ NA  210% Qlik &iD% A
Nonroad Engines and Vehicles NA 11.92%  25.81% 8.24% 14.43% NA
Highway Vehicles NA 41.71%  58.45% 29.49%  4255% NA
NA  4638%  17.74% §227% 43.02% NA
All Sources NA 100.00% 100.00% 100.00% 100.00% NA
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Philedeiphia MSA Inventory B (in-use est.} -

Ermission Inventory Summary - Alr Toxics and SOx

tpy
Equipment Category PM Aldehydes Benzene  1,3But. Gas. Vap. SOx
Lawn & Garden 222 77 397 166 1,668 7
Airport Service 140 10 9 5 6 128
Recreational 51 5 79 34 69 2
Recreational Marine 172 25 105 45 769 30
Light Commercial 100 36 148 61 441 79
Industriai 158 €a 58 25 210 154
Construction 1,251 288 70 36 72 1,324
Agricultural 433 116 24 12 N 302
Logging 7 1 4 2 a 1
, 553 ND ND NR ND 4366
Neonroad Engines and Vehicles 3,088 626 894 aa7 3,272 6,458
Highway Vehicles ND ND ND ND ND ND
Other Area and Point Soyrces  ND NQ ND ND ND ND
All Sources NA NA NA NA NA NA
Philedelphia MSA Inventory B (in-use est.)
Emission inventory Summary - Alr Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aldehydes Benzene 1,3But. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commerciai NA NA NA NA NA NA
Industriai NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
M _ m NA NA NA NA NA
Nonroad Engines and Vehicies NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
NA NA NA NA NA NA
All Sources NA NA NA NA NA NA
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Provo-Orem MSA

Inventory B {in-use est.)
Emission Inventory Summary - VOC, NOx, CO

e tpsd :
Equipment Category vOC NOx co voC NOx '
Lawn & Garden 877 16 7,891 5 0 2
Airport Service 0 0 Q 0 0 0
Recreational 827 4 1,006 0 0 8
Recreational Marine a9 12 289 1 0 0
Light Commaercial 134 14 1,775 0 0 5
industrial 36 76 495 0 o 1
Construction 79 587 482 ¢ 3 1
Agricultural 103 478 431 1 3 0
Logging 6 0 18 0 0 0

: , jus) s R NR b

Norroad Engines and Vehicles 1,962 1,188 12,683 7 8 18
Highway Vehicles ND ND 73,804 ND ND 440
ND ND 38273 ND MR 38

Ali Sources NA NA 124,760 NA NA 497

Provo-Crem MSA Inventory B (in-use est.)

Emission Inventory Summary - VOC, NOx, CO .
Percent of Total inventory

et 3 1 % total tpad % total towd

Equipment Category voC NOx co voc NOx co

Lawn & Garden NA NA 6.32% NA NA 0.41%

Airport Service NA NA 0.00% NA NA 0.00%

RAecreationai NA NA 0.81% NA MNA 1.70%

Recreational Marine NA NA 0.23% NA NA 0.00%

Light Commercial NA NA 1.42% NA NA 0.98%

Industrial NA NA 0.40% NA NA 0.27%

Construction NA NA 0.37% NA NA 0.10%

Agricultural NA NA 0.35% NA NA 0.06%

Logging NA NA 0.01% NA NA 0.01%

NA NA  Q25% NA NA 0.17%

Nonroad Engines and Vehicles NA NA 10.17% NA NA 3.70%%

Highway Vehicies NA NA  59.16% NA NA 88.58°

NA NA  30.88% NA NA LI2%
All Sources NA NA 100.00% NA NA 100.00%%
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Provo-Orem MSA

inventory B (in-use est.)
Emission inventory Summary - Air Toxics and SOx

tpy .
. Equipment Category PM Aidehydes Benzene 1,3But. Gas. Vap. SOx
Lawn & Garden 18 5 24 10 104 5
Airport Service 0 0 0 0 0 0
Recreational 12 1 18 8 18 0
Recreational Marine 3 1 2 1 24 1
Light Commaercial 3 1 4 2 12 2
Industrial 4 1 1 ] 3 4
Construction 50 11 2 1 2 52
Agricultural 53 14 3 2 5 a7
Logging 0 0 0 0 0 0
' . e MR ) NO NQ ND
Nonroad Engines and Vehicles 141 as 55 24 177 101
Highway Vehicles 3,668 ND ND ND ND ND
Qiher Area and Point Sources 45815 ND ND ND ND ND
Al Sources 49,424 NA NA NA NA NA
Provo-Orem MSA Inventory B (in-use est.)
Emission Inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aldehydes Benzens 1.3 But. Gas. Vap. SOx
Lawn & Garden 0.03% NA NA NA NA NA
Airport Sefvice 0.00% NA NA NA NA NA
Recreational 0.02% NA NA NA NA NA
Recreational Marine 0.01% NA NA NA NA NA
Light Commercial 0.01% NA NA NA NA NA
Industrial 0.01% NA NA NA NA NA
Construction 0.10% NA NA NA NA NA
Agricultural 0.11% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
v NA NA NA NA NA
Nonroad Engines and Vehicies 0.28% NA NA NA NA NA
Highway Vehicles TA42% NA NA NA NA NA
Other Areg and Poirt Sources 22.29% NA NA NA NA NA
AR Sources 100.00% NA NA NA NA NA
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Saint Louis MSA inventory 8 (in-use est.}
Emission Inventory Summary - VOC, NOx, CO

Y tpsd
Equipment Category VOC NOx co vOC NOx
Lawn & Garden 8,030 82 55,534 42 0
Airport Service 218 1,321 1,921 1 4
Recreational 1,522 11 2411 1 0
Reacreational Marine 2,869 164 7.904 21 1
Light Commercial 2,149 207 27.086 8 1
industrial 208 1,807 13,008 3 5
Construction 1017 6,535 5,867 5 31
Agricultural 763 3,646 3,265 4 20
Logging 83 1 239 0 0

' , ‘ adfd L1820 ND L 2
Nonroad Engines and Vehicles 20,043 15,594 117,234 89 67
Highway Vehicles ND 62,039 ND 208 187

Other Areq and Point Sources  ND 158510 ND 260 4%
All Sources NA 236,143 NA 857 688
Saint Louis MSA Inventory B (in-use est.)

Emission Inventory Summary - VOC, NOx, CO
Percent of Total Inventory

weerrammma———3y total tpY — % total tped

Equipment Category vOoC NOx Cco vOC NOx

Lawn & Garden NA 0.03% NA 8.44% 0.06%
Airpart Service NA 0.58% NA 0.09% 0.53%
Recreational NA 0.00% NA 0.15% 0.00%
Recreational Marine NA 0.07% NA 3.20% 0.18%

Light Commaercial NA 0.09% NA 0.90% 0.08%

industrial NA 0.77% NA 0.39% 0.72%

Construction NA 2.TM% NA 0.73% 4.48%

Agricuitural NA 1.54% NA 0.63% 2.90%

Logging NA 0.00% NA 0.03% 0.00%

M Vesse m QLIT% NA 1.04% Q.72%

Nonroad Engines and Vehicles 6.60% NA 13.62% 9.88%
Highway Vehicies NA 2827% NA 31.60% 27.18%

NA  SL1g% NA M7 Si1d%

All Sources NA 100.00% NA 100.00% 100.00%

158

1.710
441

2,309

% total tpwd
cO
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Saint Louis MSA

Inventory B (in-use est.)
Emission Inventory Surmmary - Air Toxics and SOx

Py

Equipment Category PM Aldehydes Benzene 1,3But. Gas. Vap. SOx
Lawn & Garden 131 40 224 94 833 30
Airport Service 96 7 6 K} 4 87
Recreational 29 3 45 19 39 1
Recreational Marine 129 15 77 33 339 17
Light Commercial 41 15 82 26 173 30
industrial 77 31 25 " 90 75
Construction 546 129 30 1% k=) 572
Agricuitural 409 110 22 12 18 285
Logging 3 0 2 1 4 o
' 184 NR ND
Nonroad Engines and Vehicles 1,645 349 493 214 1,632 1,097
Highway Vehicles 38,099 ND ND ND ND ND
§9.626 ND ND ND ND ND

All Sources 129,380 NA NA NA NA NA
Saint Louis MSA inventory B (in-use est.)

Emission Inventory Summary - Air Toxics and SOx

Percent of Total inventory

% totad tpy

Equipment Category PM Aikishydes Benzene 1,3But. Gas. Vap. SOx
Lawn & Garden 0.10% NA NA NA NA NA
Airport Service 0.07% NA NA NA NA NA
Recreational 0.02% NA NA NA NA NA
Recreational Marine 0.10% NA NA NA NA NA
Light Commercial 0.03% NA NA NA NA NA
Industrial 0.08% NA NA NA NA NA
Construction 0.42% NA NA NA NA NA
Agriculturai 0.32% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
Marine Vesoels Ql4% NA NA NA NA NA
Nonroad Engines and Vehicles 1.27% NA NA NA NA NA
Highway Vehicles 29.45% NA NA NA NA NA
Qther Area and Point Soyrose §9.28% NA NA NA NA NA
All Sources 100.00% NA NA NA NA NA

FINAL - November 1991



San Diego AB inventory B (in-use est.}
Emission inventory Summary - VOC, NOx, CO

el - A et tpsd tp
Equipment Category VOC NOx co VOC NOx ‘
Lawn & Garden 5,284 154 62,675 19 1 ax,
Airport Service 235 1,439 2,002 1 4 8
Recreationai 1,363 8 4,225 6 0 8
Racreational Marine 2,230 270 8,187 1" 1 6
Light Commarcial 1,657 199 23.281 5 1 B84
Industrial 613 t.181 8,606 2 3 24
Construction 1,223 6,533 7.865 4 24 17
Agricultural 286 1,247 1,571 1 5 1
Logging 66 0 19 0 0 1
Marice Yesoels ] 4l Z
Nonroad Engines and Vehicles 12,957 11,031 118,663 51 79 177
Highway Vehicles ND 47,136 570,100 130 142 1,343
QOther Area and Point Sources  ND ND 24,000 al A 154
All Sources NA NA 782,783 451 255 1674
San Diego AB inventory B {in-use eat.)
Emission Inventory Summary - VOC, NOx, CO .
Parcent of Total inventory
e emeeemn e B tOtM tPY % total tpad %, total tpwd
Equipment Category vOC NOx co vOC NOx co
Lawn & Garden NA NA 8.01% 4.15% 0.22% 2.75%
Airport Service NA NA 0.27% 0.14% 1.54% 0.34%
Recreational NA NA 0.54% 1.23% 0.01% 0.36%
Recreational Marine NA NA 1.04% 2.48% 0.56% 0.37%
Light Commercial NA NA 2.97% 1.01% 0.21% 3.81%
Industrial NA NA 1.10% 0.38% 1.27T% 1.41%
Construction NA NA 1.00% 0.98% 9.25% 1.03%
Agricuttural NA NA 0.20% 0.24% 1.82% 0.06%
Logging NA NA 0.02% 0.04% 0.00% 0.03%
Marine Vesaels Na NA  .00% 18.10% 0.40%
Nonroad Engines and Vehicles NA 15.16% 11.22% 31.00% 10.57°%
Highway Vehicles NA NA 72.83% 28.74%  55.65% 80.25%
Qth NA NA 1201% 80.04%  13.36% 2.16%
All Sources NA NA 100.00% 100.00%  100.00% 100.00%%
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San Diego AB Inventory B (in-use est.)
Emission inventory Summary - Air Toxics and SOx

tpy
Equipment Category PM Aldehydes Benzene 13Bul. Gas. Vap. SOx
Lawn & Garden 77 32 146 61 506 42
Airport Service 104 7 7 3 4 95
Recreational 13 4 38 16 95 2
Recraational Marine 73 18 48 21 637 21
Light Commercial 33 12 47 20 151 29
Industriaf 48 20 17 7 60 47
Construction 568 129 38 18 50 570
Agricultural 139 38 8 4 14 a7
Logging 3 0 2 1 4 0
| §84ND ND NQ jule] 8273
Nonmoad Engines and Vehicles 1,911 269 350 152 1,602 7,881
Highway Vehicles 6,935 ND ND ND ND 2,409
Qther Areg and Point Sources 179215 ND ND NR ND 3733
All Sources 188,081 NA NA NA NA 14,013
San Diego AB inventory B (in-use est.)
Emission inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 0.04% NA NA NA NA 0.30%
Airpont Service 0.06% NA NA NA NA 0.68%
Recreational 0.01% NA NA NA NA 0.01%
Recreational Marine 0.04% NA NA NA NA 0.15%
tight Commerclal 0.02% NA NA NA NA 0.20%
Industrial 0.03% NA NA NA NA 0.33%
Consiruction 0.30% NA NA NA NA 407%
Agricultural 0.07% NA NA NA NA 0.89%
Logging 0.00% NA NA NA NA 0.00%
Vesse 2.46% % NA NA NA  49.00%
Nonroad Engines and Vehicles 1.02% NA NA NA  5824%
Highway Vehicles 3.69% NA NA NA NA 17.19%
2B.0% NA NA NA NA  2657%
All Sources 100.00% NA NA NA NA  100.00%
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San Joaquin AB Inventory B (in-use est.)
Emission tnventory Summary - VOC, NOx, CO

B - remammmm s tpsd 1;.
Equipment Category voC NOx co VoC NOx
Lawn & Garden 6,368 96 46,980 22 0 41
Airport Service 27 163 24 0 0 1
Recraationai 278 2 861 1 0 1
Recreational Marine 423 78 1.614 2 0 1
Light Commercial 1,745 210 24,511 5 1 67
Industrial 378 1,008 4,673 1 3 13
Construction 1.119 6,686 6,830 4 24 15
Agricultural 3.684 17,943 15,411 14 67 10
Logging 140 73 442 0 0 1
Marine Vessels bR NQ ND 2 3 g
Nonroad Engines and Vehicles 14,137 26,158 101,563 49 98 150
Highway Vehicles ND ND ND 1650 240 1.100
Other Areg gnd Point Sources  ND ND ND Loz 28 £83
All Sourcas NA NA NA 1,221 587 1,934
San Joaquin AB Inventory B (in-use est.)
Emission Inventory Summary - VOC, NOx, CO .
Percent of Total Inventory
ey {OME] HPY  moeem e % tota tpsd % total towd
Equipment Category voC NOx coO vOoC NOx Co
Lawn & Garden NA NA NA 1.77% 0.06% 2.10%
Airpont Service NA NA NA 0.01% 0.08% 0.03%
Recreational NA NA NA 0.11% 0.00% 0.06%
Recreational Marine NA NA NA 0.17% 0.07% 0.06%
Light Commercial NA NA NA 0.39% 0.10% 3.47%
Industriai NA NA NA 0.09% 0.47% 0.66%
Construction NA NA NA 0.33% 4.08% 0.77%
Agricuitural NA NA NA 1.12%  11.39% 0.52%
Logging NA NA NA 0.03% 0.03% 0.06%
Na NA NA o0  Q45% 0.02%
Nonroad Enginea and Vehicles NA NA 4.03% 16.71% 77T
Highway Vehicles NA NA NA 12.28%  40.90% 56.89%
NA A NA 8280%  4238% 35.33%
All Sources NA NA NA 100.00% 100.00% 100 .00%
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San Joaquin AB Inventory B (in-use est.}
Emission Inventory Summary - Air Toxics and SOx

tpy
Equipment Category PM Aldehydes Benzene 1.3 But. Gas. vap. SOx
Lawn & Garden 83 30 180 75 580 29
Airport Service 12 1 1 0 0 1
Recreationai 3 t 8 3 19 0
Recreational Marine 9 3 7 3 207 5
Light Commerctal a5 13 50 21 159 30
Industrial 54 16 11 5 3z 50
Construction 556 128 33 16 40 576
Agricutturai 1,978 536 107 57 90 1,404
Logging 11 2 4 2 8 6
| , 2 N2 MR ND NQ 402
Nonroad Engines and Vehicies 2,803 730 400 182 1,138 2,513
Highway Vehicles 13,805 ND ND ND ND 9,125
Other Area and Point Sources 731782 ND ND ND ND 16750
All Sources 748,097 NA NA NA NA 28,428
San joaquin AB Inventory B (in-use est.)
Emission inventory Surnmary - Air Toxics and SOx
Percent of Total Inventory
% totad tpy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 0.01% NA NA NA NA 0.10%
Alrport Service 0.00% NA NA NA NA 0.04%
Recreational 0.00% NA NA NA NA 0.00%
Recreationat Marine 0.00% NA NA NA NA 0.02%
Light Commercial 0.00% NA NA NA NA 0.11%
Industriai 0.01% NA NA NA NA 0.17%
Construction 0.07% NA NA NA NA 2.03%
Agricuitural 0.26% NA NA NA NA 4.94%
Logging 0.00% NA NA NA NA 0.02%
v 2.01% NA NA NA NA  Ldl%
Nonroad Engines and Vehicles 0.37% NA NA NA NA 8.84%
Highway Vehicles 1.81% NA NA NA NA  32.10%
Qther Area and Point Sources 2L.82% NA NA NA NA  50.00%
Al Sources 100.00% NA NA NA NA  100.00%
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Seattle-Tacoma MSA
Emission Inventory Summary - VOC, NOx, CO

Inventory B (in-use est.)

e DY mremmmemaomnae tpsd tpw,
Equipment Category voC NOx co voC NOx ‘
Lawn & Garden 9,396 13 72,556 38 0 S 3
Airport Service 212 1,295 1,885 1 4 5
Raecreational 1,080 7 2.695 3 0 9
Recreational Marine 5,014 406 12,228 30 3 7
Light Commercial 1,923 224 26,721 5 1 73
Industrial 873 1,617 12,482 2 4 34
Construction 1,078 6,115 6,942 4 25 1
Agricultural 268 1,275 1,110 1 6 1
Logging 157 587 844 ¢] 2 2
, . 194 17283  3l340 g 74 g8
Nonroad Engines and Vehicles 22,194 28,891 169,403 92 92 263
Highway Vehicles ND ND 267,670 ND ND 1515
QOther Area gnd Point Soyrces  ND ND 199,979 ND NO 563
All Sources NA NA 637,052 NA NA 2.343
Seattle-Tacoma MSA inventory B (in-use est.)
Emission Inventory Summary - VOC, NOx, CO .
Percent of Totai Inventory
e tOMRE DY —— % total tped % total towa
Equipment Category voOoC NOx coO vOC NOx CC
Lawn & Garden NA NA  11.39% NA NA 1.42°%
Airport Service NA NA 0.30% NA NA 0.22%
Recreational NA NA 0.42% NA NA 0.37%
Recreational Marine NA NA 1.92% NA NA 0.29%
Light Commercial NA NA 4.19% NA NA 3.12%
Industrial NA NA 1.96% NA NA 1.46%
Construction NA NA 1.09% NA NA 0.49%
Agricuitural NA NA 0.17% NA NA 0.03%
Logging NA NA 0.13% NA NA 0.10%
NA NA  5Q1% NA NA 3.73%
Nonrcad Engines and Vehicies NA NA  26.59% NA NA 11.24%
Highway Vehicles NA NA  42.02% NA NA 84 85"
Qther Area and Point Soyross NA NA  3L3%% NA NA d.11%%
Ali Sources NA NA  100.00% NA NA 100.00°%
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Seattle-Tacoma MSA Inventory B (in-use est.}
Emission Inventory Summary - Air Toxics and SOx

toy
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
Lawn & Garden 162 49 264 11 893 40
Airport Service 24 7 6 3 4 86
Recreationai 14 3 3 13 60 1
Recreational Marine 215 24 122 52 904 7
Light Commercial as 14 55 23 178 32
Industrial 59 27 24 10 92 58
Construction 522 118 32 16 44 528
Agricultural 142 38 8 4 12 100
Logging 53 " 5 2 9 49
' , LoiZ NR NQ ND NR
Nonroad Engines and Vehicles 2,318 289 546 234 2,285 8,506
Highway Vehicles 30,151 ND ND ND ND ND
Other Area and Point Sources 37878 NO ND ND ND ND
All Sources 70,345 NA NA NA NA NA
Seattle-Tacoma MSA Inventory B (In-use est.)
Emission Inventory Summary - Air Toxics and SOx
Percent of Total inventory
% total tpy
Eguipment Category PM Aidehydes Benzene 1,3 Bul. Gas. Vap. SOx
Lawn & Garden 0.23% NA NA NA NA NA
Airport Service 0.13% NA NA NA NA NA
Recreational 0.02% NA NA NA NA NA
Recreational Marine 0.31% NA NA NA NA NA
Light Commercial 0.06% NA NA NA NA NA
Industrial 0.08% NA NA NA NA NA
Construction 0.74% NA NA NA NA NA
Agricultural 0.20% NA NA NA NA NA
Logging 0.08% NA NA NA NA NA
Mayine Vessels LaS% NA NA NA NA HA
Nonroad Engines and Vehicles 3.29% NA NA NA NA NA
Highway Vehicles 42.86% NA NA NA NA NA
Qther Area and Point Sources $3.88% NA NA NA NA NA
All Sources 100.00% NA NA NA NA NA
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South Coast AB inventory B (in-use est.)
Emiasion inventory Summary - VOC, NOx, CO
weecsreree—ee DY veumem e tped tpwd
Equipment Category vOoC NOx coO \'ls. o NOx ‘
Lawn & Garden 19,230 438 200,769 67 2 1
Alrport Service 890 5447 7.911 2 15 22
Recreational 4,932 28 15,313 20 0 22
Recreational Marine 6,729 83s 24,793 M4 4 19
Light Commaercial 13,340 1,605 187.411 37 4 513
Industrial 4,680 12,389 58,709 13 34 161
Construction 5,582 28,606 35,942 20 103 79
Agriculturad 794 2,879 5,504 3 11 4
Logging 277 29 818 1 o 2
, ND ND z ) 19
Nonroad Engines and Vehicles 56,453 52.355 537,169 205 242 984
Highway Vehicles ND NOD ND 650 660 9,732
Qther Area and Point Soyrces  ND ND ND 1400 34 285
All Sources NA  NA NA 2,256 1,236 10.981
South Coast AB inventory B (in-use est.)
Emission inventory Summary - YOC, NOx, CO .
Percent of Total Inventory
% total tpy S % totel tped % ‘otal tpwd
Equipment Category vOoC NOx cQ vOC NOx co
Lawn & Garden NA NA NA 2.98% 0.13% 1.38%
Airport Service NA NA NA 0.11% 1.21% 0.20%
Recreationai NA NA NA 0.89% 0.01% 0.20%
Recreational Marine NA NA NA 1.50% 0.36% 0.17%
Light Commercial NA NA NA 1.83% 0.36% 4 68%
industrial NA NA NA 0.58% 2.75% 1.46%
Construction NA NA NA 0.90% 8.37% 0.72%
Agricuitural NA NA NA 0.13% 0.90% 0.03%
Logging NA NA NA 0.03% 0.01% 0.02%
a NA NA 2.53% 0. 10%
Nonroad Engines and Vehicles NA NA 9.09% 19.61% 8.96%
Highway Vehicles NA NA NA 28.83%  53.39% 88 63°%
Quhsr Area gnd Point Sources NA NA NA 6209%  2L90% 241%
All Sources NA NA NA 100.00% 100.00% 100.00%%
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South Coast AB Inventory B {in-use qst.)
Emission inventory Summary - Air Toxics and SOx

tpy
1,3 But. Gas. Vap.

Equipment Category PM Aidehydes Benzene SOx
Lawn & Garden 266 112 548 230 1,554 128
Airport Service 394 28 26 13 16 360
Recreational 46 14 139 60 344 6
Recreational Marine 215 49 144 82 1,980 64
Light Commercial 270 96 382 158 1,218 230
Industrial 659 202 132 59 391 612
Construction 2.447 564 163 81 239 2,495
Agriculturat 324 90 21 11 81 231
Logging 13 2 8 3 15 3
LIS ND NR NR ND 12781
Nonroad Engines and Vehicles 6,148 1,158 1,563 676 5,835 16,925
Highway Vehicles 34,875 ND ND ND ND 11.680
Qther Area and Point Soyrees 166,500 ND ND ND NO 18214
Al Sources 807,323 NA NA NA NA 46,818
South Coast AB inventory B (in-use est.)
Emission Inventory Summary - Air Toxics and SOx
Percent of Total tnventory
% total tpy
Equipment Category PM Aidehydes Benzene 1,3 But. Gas. Vap. S0x
Lawn & Garden 0.03% NA NA NA NA 0.27%
Airport Service 0.05% NA NA NA NA 0.77%
Recreational 0.01% NA NA NA NA 0.01%
Recreationai Marine 0.03% NA NA NA NA 0.14%
Light Commercial 0.03% NA NA NA NA 0.49%
Industrial 0.08% NA NA NA NA 1.31%
Construction 0.30% NA NA NA NA 5.33%
Agricultural 0.04% NA NA NA NA 0.49%
Logging 0.00% NA NA NA NA 0.01%
L.19% NA Eﬁ $ NA
Nonroad Engines and Vehicles 0.78% NA NA  36.15%
Highway Vehicles 4.30% NA NA NA NA  24.95%
94.94% NA NA NA NA  28.90%
Alt Sources 100.00% NA NA NA NA  100.00%
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Springfieid MSA Inventory B {in-use est.)
Emission Inventory Summary - VOC, NOx, CO

teceveseeeeee DY Smmmmme e tpad tpwd
Equipment Category vOC NOx cO voC NOx .
Lawn & Garden 1,676 20 11,674 9 0
Airport Service 0 0 0 0 0 0
Recreational 798 -] 1,276 1 0 iR
Recreational Marine 561 60 2,183 4 o 0
Light Comnmaercial 503 49 6,350 1 0 17
Industriat 210 413 3,015 1 1 8
Construction 199 1,448 1,110 1 7 1
Agricultural a2 352 431 ¢ 2 0
Logging 21 31 69 0 o 0
Marine Vegoels Q Q 9 g 2 No
Nonroad Engines and Vehicles 4,050 2,379 26,008 17 1 42
Highway Vehicles ND ND ND 62 30 ND
Qther Area and Point Sources  ND ND ND 2 X NQ
All Sources NA NA NA 129 71 NA
Springfieid MSA Inventory B (in-use est.)
Emission Inventory Summary - VOC, NOx, CO
Percent of Total Inventory .
mrvemiissee P ORI DY e % total tped % total tpwa
Equipment Category VoG NOx co voC NOx CO
Lawn & Garden NA NA NA 8.83% 0.16% NA
Airport Service NA NA NA 0.00% 0.00% NA
Recreational NA NA NA 0.43% 0.00% NA
Recreational Marine NA NA NA 2.97% 0.64% NA
Light Commercial NA NA NA 1.08% 0.19% NA
fndustrial NA NA NA 0.48% 1.50% NA
Construction NA NA NA 0.73% 9.62% NA
Agriculturai NA NA NA 0.34% 2.72% NA
Logging NA NA NA 0.05% 0.12% NA
eV Hg DA NA NA
Nonroad Engines and Vehicies NA NA 12.90%  15.03% NA
Highway Vehicles NA NA NA 4853%  42.70% NA
Qther Ares and Point Sources NA NA NA 2058%  42.20% NA
All Sources NA NA NA 100.00% 100.00% NA
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Springfield MSA

inventory B (in-use @st.):

Emission Inventory Summary - Air Toxics and SOx

tpy
Equipment Category PM Aidehydes Benzene 1,3 Bul. Gas. Vap. SOx
Lawn & Garden 28 8 46 18 185 7
Airport Service 0 0 0 0 0 0
Recreational 15 1 23 10 21 1
Recreational Marine 19 4 13 6 126 5
Light Commercial 10 3 14 6 40 7
Industrial 17 7 L] 3 21 17
Construction 121 27 6 3 5 125
Agricultural 39 11 2 1 4 27
Logging 3 1 1 ¢ 1 3
' . _ 9 2 NR KR bR 2
Nonroad Engines and Vehicles 253 63 112 48 402 191
Highway Vehicles ND ND ND ND ND ND
Qther Area and Point Soyrces  ND ND ND ND ND ND
All Sources NA NA NA NA NA NA
Springfield MSA Inventary B {in-use est.)
Emission Inventory Summary - Air Toxics and SOx
Percent of Total Inventory
% total tpy
Equipment Category PM Aldehydes Benzene 1,3But. Ges. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Alrport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
induatrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
Maring Vessels * Hﬁ NA NA NA NA
Nonroad Engines and Vehicles NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
NA NA NA NA NA NA
All Sources NA NA NA NA NA NA
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Spokane MSA Inventory B (in-use est.)
Emission Inventory Summary - VOC, NOx, CO

et o et tpy ...............
Equipment Category VOC NOx co
Lawn & Garden 1,773 18 12,087
Airport Service 29 178 265
Recreational 199 1 480
Recreational Marine a2 12 669
Light Commercial 302 32 3.983
Industrial 72 136 1,030
Construction 110 6§93 848
Agricultural 141 644 628
Logging 17 16 52
Marine Yeasels hNR NR 245
Nonroad Engines and Vehicles 2.9684 1,730 20,087
Highway Vehicles ND ND 9,026
i i1} ND 11748
All Sources NA NA 106,861
Spokane MSA inventory B {in-use est.)
Emiasion Inventory Summary - VOC, NOx, CO
Parcent of Total Inventory
e eeenmmea S tOASE tpY
Equipment Category VOC NOx co
Lawn & Garden NA NA 11.31%
Airport Service NA NA 0.25%
Recreational NA NA 0.45%
Recreationai Marine NA NA 0.83%
Light Commercial NA NA 3.73%
industriai NA NA 0.96%
Construction NA NA 061%
Agricultural NA NA 0.59%
Logging NA NA 0.05%
Mgring Vessela NA NA Q3%
Nonroad Engines and Vehicles NA NA 18.80%
Highway Vehicles NA NA 8.45%
NA NA  Z2.76%
Al Sources NA NA  100.00%

tpad tpwd
vOC NOx
10 0

0 4] 1

1 0 1

2 o} 0

1 0 11

4] Q 3

1 3 1

1 4 0

0 0 0

ND ND 1
15 8 18

ND ND 251
ND ND 224
NA NA 493
% tolal tpad % total ipwa
vYOC NOx co
NA NA 0.03%
NA NA 0.15%
NA NA 0.29%
NA NA 0.00%
NA NA 2.21%

NA NA 0.57°%
NA NA 0.14%
NA NA 0.08%
NA NA 0.03%
NA NA 0.14%
NA NA 3.65%

NA NA 50.95%
NA NA 45 39%
NA NA 100.00%%

0-98
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Spokane MSA Inventory B (in-use ast.)
Emission Invertory Summary - Air Toxics and SOx

tpy
Equipment Category PM Aidehydes Benzene  138ut. Gas. Vap. SOx
Lawn & Garden 34 9 50 21 175 7
Airport Service 13 1 1 0 1 12
Recreational 3 0 6 2 12 o]
Recreationai Marine 16 1 9 4 26 2
Light Commaercial 6 2 9 4 26 5
industrial 5 2 2 1 7 5
Construction 58 13 3 2 4 60
Agricultural 72 19 4 2 4 50
Logging 2 0 0 0 1 1
, ND ND NR NQ ND ND
Nonroad Engines and Vehicies 209 49 84 36 258 142
Highway Vehicles 3,881 ND ND ND ND ND
Qther Ares and Point Soyrces 2837 ND ND ND ND ND
All Sources 13,927 NA NA NA NA NA
Spokane MSA inventory B {in-use est.)
Emission Invenory Summary - Air Toxics and SOx
Percent of Total Inventory
% toted tpy
Equipment Category PM Aidehydes Benzene 1,3But. Gas. Vap. SOx
Lawn & Garden 0.24% NA NA NA NA NA
Airport Service 0.09% NA NA NA NA NA
Recreational 0.02% NA NA NA NA NA
Recreational Marine 0.11% NA NA NA NA NA
Light Commercial 0.04% NA NA NA NA NA
Industrial 0.04% NA NA NA NA NA
Construction 0.42% NA NA NA NA NA
Agricultursl 0.52% NA NA NA NA NA
Logging 0.01% NA NA NA NA NA
Merine Vessels 2.00% NA NA Ha NA NA
Nonroad Engines and Vehicles 1.50% NA NA NA NA NA
Highway Vehicles 27.87™% NA NA NA NA NA
Other Areg and Point Sources 10.83% NA NA NA NA NA
All Sources 100.00% NA NA NA NA NA
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Washington DC MSA Inventory B (in-use est.)
Emission Inventory Summary - YOC, NOx, CO

—rr——————— tpy e tpsd tpwd
Equipment Category vOC NOX co vOC NOx .
Lawn & Garden 16,969 360 216,929 70 2
Airport Service 423 2,589 3,763 1 7 v
Recreational 1.421 9 3.016 3 0 15
Recreational Marine 1,850 143 5,777 1 1 !
Light Commercial 2,158 228 28,518 6 1 78
Industrial 572 1,054 8,288 2 3 23
Construction 1,932 12,043 11,235 8 50 18
Agricultural 552 2421 2,935 2 11 2
Logging 153 25 448 o] 0 1
Marine Yegasla ' 206 aal 820 1 g
Nonroad Engines and Vehicles 26,834 19,000 283,726 10§ 75 244
Highway Vehicles 83,068 398,606 345 250 2.181
Qther Ares and Poirt Soyrces !!D. 88.33¢ 59.024 202 a4 167
All Sources NA 190,503 741,438 662 567 2572
Washington DC MSA Inventory B (in-use est.)
Emission Inventory Summary - VOC, NOx, CO
Parcent of Total Inventory .
—errsesnanena-p tOIR tPY - — % total tpad % total tpwy
Equipment Category vOC NOx co vOoC NOx co
Lawn & Garden NA 0.19% 29.26% 10.69% 0.28% 3.42%
Airport Service NA 1.36% 0.51% 0.18% 1.25% 0.40%
Recreational NA 0.00% 0.41% 0.43% 0.00% 0.57%
Recreational Marine NA 0.08% 0.78% 1.69% 0.16% 0.05%
Light Commercial NA 0.12% 3.06% 0.91% 0.11% 3.04%
Industrial NA 0.55% 1.12% 0.25% 0.51% 0.88%
Construction NA 8.32% 1.52% 1.23% @& 0.85% 0.72%
Agricultural NA 1.27% 0.40% 0.37% 1.87% 0.08%
Logging NA 0.01% 0.06% 0.06% 0.01% 0.05%
Maring Vegsels m o.123% Q.38% 0.34% il 0.30%
Nonroad Engines and Vehicles 10.03% 30.27% 16.16% 13.15% 9.50%
Highway Vehicles NA  4380% 53.77% 5288%  44.16% 84 02°%
NA 4637% L% 30.96%  4200% g.48%
All Sources NA 100.00% 100.00% 100.00% 100.00% 100.00%%
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Washington DC MSA

Inventory B (in-use est.)
Emission inventory Summary - Air Toxics and SOx

oy

Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap, SOx
Lawn & Garden 246 103 435 181 3,045 127
Airport Service 187 13 13 6 8 171
Recreational 22 3 41 18 80 1
Recreational Marine 76 1" 47 20 300 13
Light Commerciai 42 15 62 26 185 33
Industriat 37 18 16 7 61 36
Construction 1,007 234 57 29 62 1.050
Agricultural 270 73 16 8 24 189
Logging 8 1 4 2 8 2
] ND NR NR NQ
Nonroad Engines and Vehicles 1,895 472 690 297 3,754 1,623
Highway Vehicles ND ND ND ND ND
Other Area and Point Sources  NDR ND Np NP ND
Ali Sources NA NA NA NA NA NA
Washington DC MSA Inventory B (in-use est.)
Emission inventory Summary - Alr Toxics and SOx
Percent of Total Inventory
% total tpy

Equipment Category PM Aidehydes Benzene 1.3But. Gas. Vap. SOx
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marine NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricuitural NA NA NA NA NA NA
Logging NA NA NA NA NA NA

: NA NA NA NA NA NA
Nonroad Engines and Vehicies NA NA NA NA NA NA
Highway Vehicles NA NA NA NA NA NA
Qiher Area and Point Sources NA NA NA NA NA NA
Al Sources NA NA NA NA NA NA
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Transport and Nonroad Emissions

Chart P-01. The ROMNET Region and the Northeast Corridor.
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Nonroad Engine and Vehicle Emission Study

To determine the ozone-forming potential of the emission inventory under "real-world”
conditions, the model incorporated meteorological data from actual historical ozone episodes.
Two recent serious multi-day ozone episodes were chosen for the model based on the
presence of "typical” ozone-generating characteristics. Most of the ROMNET results are
based on a model of the meteorological conditions during the severe ozone episode of
July 4-18, 1988.

In evaluating the impact of various control strategies on reducing ozone in the
Northeast Corridor, including the strategy of reducing transported emission, the baseline 1985
emission inventories were projected to the year 2005. The emission from the different source
categories were assumed to increase according to predicted growth in highly correlated
indicators such as population or employment in the relevant industrial sector. In applying
emission control technologies to the source categories, it was generally assumed that the
controls could be completely in place and generating 100% of their theoretical effectiveness
by 2005, assumptions which are probably quite optimistic. One of the scenarios modeled
assessed the impact of relaxing these assumptions.

Three control scenarios were used to assess the impact of transport on the
nonattainment areas in the Northeast Corridor. One applied maximum control technology for *
NO, and VOC to the 2005 inventories over the entirce ROMNET area. Another applied the
controls only to sources within the Corridor itself. The third scenario applied maximum
control technologies only to sources that were outside the Corridor, yet were inside the U.S.
portion of the ROMNET region. As an example of how these scenarios compare to the
version modeled in the Clean Air Act, the maximum control technology was assumed to
reduce, on average, overall VOC emission by 63% and NOy emission by 57% from the 2005
baseline level. The CAA version would reduce VOC emission by 32% and NOyx emissions
by 32% over the same region. In one scenario where controls were applied only outside the
Corridor, a packet of air was tracked from an origin in West Virginia up through the
Massachusetts coast. Ozone and ozone precursor levels along its route were modeled and
compared to baseline (pre-control) levels. This comparison can be used to suggest the
distance over which transported pollutants can be expected to have a measurable impact on
ozone leveis. The path of the air packet and the difference in pollutant levels between the

scenarios along that path are shown in Charts P-02 and P-03. As can be seen from these
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Transport and Notwoad Emissions

figures, the effect of reducing ozone precursors outside the Northeast Corridor was still
noticeable two days after the air packet had passed into the highly poiluted Corridor. By the
time the air packet reached central Connecticut, it had traveled approximately 340 miles from
its point of entry into the Corridor, and yet the reduction in non-Corridor emissions still
reduced the predicted ozone level in Connecticut by approximately 5 ppb.

Another assessment of upwind controls on specific nonattainment areas can be made
by comparing the ozone levels predicted in the Corridor nonattainment areas under the
different scenarios. The effect on these cities of reducing emissions from upwind sources is
shown in Tables P-01 and P-02. Table P-01 shows the impact of reducing only non-Corridor
emissions on ozone concentrations in Cormridor cities. Table P-02 shows the difference in
predicted ozone levels for several cities between the scenarios with controls only in the
Corridor and controls over the entire ROMNET region. Not surprisingly, the effect is most
pronounced for those Corridor cities closest to the Corridor boundary, such as the
Washington/Baltimore area and Philadelphia.

The results show that a reduction of 65% of the non-Corridor VOC inventory and 60%
of the non-Corridor NOy inventory resulted in an average peak ozone reduction of 8.6 ppb in
the Corridor as a whole and 11.5 ppb average peak ozone reduction in the two westemn-most
nonattainment areas of Washington/Baltimore and Philadelphia. Very roughly, this implies
that 1% of the non-Corridor VOC and NOy inventories account for 0.14 ppb of the peak
ozone concentration in the Corridor cities on average and about 0.18 ppb of the peak ozone
concentration in the Washington/Baltimore and Philadelphia areas.

While the reductions in ozone levels due to reduction in transported non-Corridor
emissions may not appear large, they should be compared to the reductions predicted for
other programs. For example, the ROMNET study also assessed the impact of a control
strategy that would convert the entire motor vehicle fleet in the Northeast Corridor to
methanol (methanol vehicles have less photochemically reactive emissions) and also reduce
the reactivity of solvent emissions throughout the Corridor. Average reductions in ozone
leveis for the Northeast Corridor cities were approximately 5-8 ppb under this reactivity-based
control scenario. These reductions are similar to the reductions predicted for reducing
non-Corridor emissions using maximum control technology for VOC and NOy. Neither

measure alone could reduce emissions enough to bring the Corridor into attainment.
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Nonroad Engine and Vehicle Emisgion Study

Chart P-02. Path of Air Packet from West Virginia to Massachusetts

* Corridor Soundary

ROM layer 2 trajectory for the transport Case study (Irajectory markers are at 4-h intervais).
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Transport and Noaroad Emissions

Chart P-03. Differences in Ozone and Precursor Concentrations in
Air Packet Along Trajectory from West Virginia to Massachusetts
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Nonroad Engine and Vehicie Emission Study

Table P-01. Reductions in Corridor Ozone from Uncontrolied
2005 Levels Due to Non-Corridor Controls

Ozone Level (ppb)
City before Reduction (%)
control after
Baltimore 149 136 9
Philadelphia 148 138 7
New York City 160 152 5
Connecticut 140 133 5
Boston 158 153 3

Note: National Ambient Air Quality Standard (NAAQS) for Ozone = 124 ppb

Table P-02. Reductions in Ozone from Imposing Non-Corridor Controls
in Addition to Corridor Controls

Ozone Level (ppb)
City Corridor- Reduction (%)
only Region-
control wide
Baltimore/Washington 139 122 12
Philadelphia 123 115
New York City 123 118 4
Boston 113 107 5
— —= — === — e = =Y

Note: National Ambient Air Quality Standard (NAAQS) for Ozone = 124 ppb
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Transport and Noaroad Emissious

According to the ROMNET report, "The results suggest that without stringent upwind
controls, ozone levels in parts of the Corridor may not be reduced to below the level specified
in the NAAQS even with stringent controls along the entire length of the Corridor.” (ES-11)
Attainment of the ozone standard across the entire region may require not only maximum
control technology across the entire region, but additional substantial across-the-board
reductions in VOC emissions in New York City. Again, we should note that the maximum
control technologies modeled here were assumed to achieve roughly twice the reduction in
VOC and NO, emissions that are predicted to result from implementation of the minimum
requirements of the Clean Air Act. The report goes on to wam: "Considering rule
effectiveness and a more realistic representation of control programs, results show predicted
episode maximum ozone levels of just above 125 ppb in most sections of the Northeast

Corridor with the most stringent VOC/NOy/reactivity strategy simulated.” (ES-11)
1.2. Transport in California

Section 39610(b) of the California Clean Air Act required the CARB to assess the
relative contribution of upwind emissions to downwind ozone levels. In June 1990, the Board
issued a staff report "Assessment and Mitigation of the Impacts of Transported Pollutants on
Ozone Concentrations within California,” which assessed the impact of transport for 14
upwind-downwind area pairs.

The Califomia report differs from the ROMNET report in several aspects. For ten of
the upwind-downwind area pairs, transport was not assessed using a complete regional air
quality model. In these cases, the CARB staff analyzed emission inventories for the upwind
and downwind areas, wind patterns that prevailed during nonattainment episodes, the timing
of downwind ozone peaks relative to peak precursor-generating periods upwind (e.g., moming
and afternoon rush hours), and other available information to determine whether the
nonattainment was due primarily to upwind or downwind emissions.

Obviously, this method does not allow for quantitative precision about the impact of
upwind emissions on downwind ozone levels. The staff therefore limited its conclusions to
categorizing the impact of transport on the downwind area in each transport pair as either
overwhelming, significant, or inconsequential. "Overwhelming™ impact is defined in the
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Nonroad Engine and Vehicle Emission Study

CARB report as situations in which "ozone exceedances in the downwind arca (other than
very near the boundary between upwind and downwind areas) occurred without any emission .
contribution or with only a very small emission contribution from the downwind area.” (1.2)
"Significant” transport impact was found in cases where "emissions from both the upwind and
downwind areas contributed to exceedances of the state standard,” (I1.2) and "inconsequential”
impact was found in areas for which "the staff determined that upwind emissions did not
contribute significantly to exceedances of the state ozone standard in the downwind area."(I.2)
Some upwind-downwind pairs fell in more than one category; that is, the importance of
transport varied substantially depending on meteorology so that transport might be judged
substantial under some conditions and inconsequential under others.

The CARB results are shown in Table P-03. For all the transport pairs studied,
transport was an "overwhelming” or "significant” contributor under at least some of the
meteoroiogical conditions that typically prevailed during ozone exceedances. Transported
ozone and ozone precursors have an "overwhelming” impact on nonattainment in five
California nonattainment areas under some conditions and a "significant” effect in ten
nonattainment areas under some conditions. Some of these areas fall into both the
"overwhelming” and "significant” categories due to varying meteorological patterns among .
ozone exceedance episodes. Most upwind sources of transported pollutants are urban areas,
but rural arcas also may contribute to downwind nonattainment.

The proportion of VOC and NOy inventories from nonroad sources in six upwind
areas are shown in Tables P-04 - P-09. These tables show what is contributed from each of 5
nonroad categories, as well as the total nonroad contribution and total contribution from all
area and point sources. From this, an indication of the proportion of transported pollutants

from nonroad sources which impact the downwind area can be drawn.
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Transpon and Noaroad Emissions

Table P-03. The Findings of the Impact of Transported Air Pollutants from
Upwind Areas on Downwind Ozone Levels

Transport Couple Overwhelming | Significant | Inconsequential

San Joaquin Valley to X
Great Basin Valleys*

Broader Sacramento to X X
San Joaquin Valley

San Joaquin Valley to X X
Broader Sacramento

Broader Sacramento to X X
Upper Sacramento Valley

Broader Sacramento to X X
San Francisco Bay Area

San Franciso Bay Area to X X
Broader Sacramento

San Franciso Bay Area to X X
North Central Coast

San Francisco Bay Area to X X
San Joaquin Valley

San Joaquin Valley to X X
Southeast Desert*

South Coast to X X
Southeast Desert

South Coast to X X X
San Diego

South Coast to X X
South Central Coast

South Central Coast to X X
South Coast

Coastal Waters to X
South Central Coast

* Areas currently in attainment of the ozone standard.
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Nonroad Engine and Vehicle Emission Study

Table P-04. South Coast Air Basin Summary

The South Coast Air Basin is an extreme ozone nonattainment area.
Under some conditions, emissions from the South Coast

overwhelmingly or significantly contribute to ozone levels in the
San Diego nonattainment area. Under some conditions, the South
Coast contributes significantly to ozone levels in the South Central
Coast nonattairunent area.

Nonroad Mobile sources(*)

Category VOC tpd NOy tpd
Farm Equipment 0.50 6.14
Nonfarm Equipment 28.55 123.65
Lawn and Garden Equipment 29.20 1.36
Off-Highway Vehicles 0.00 0.00
Marine Vessels 7.33 68.38
Nonroad Mobile Sources(*) 65.58 199.53
All Area and Point Sources 2,138.88 1,174.23
% Total % Total
Category vYOocC NOy
Farm Equipment 0.02 0.52
Nonfarm Equipment 1.33 10.53
| Lawn and Garden Equipment 137 0.12
Off-Highway Vehicles 0.00 0.00
Marine Vessels 0.34 5.82
3.07 16.99

Notes: (*) excluding railroad locomotives and aircraft.

P-12
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Table P-05. San Joaquin Valley Air Basin Summary

The San Joaquin Valley is an ozone nonattainment area. Under some
conditions, the Valley significantly contributes to ozone levels in the
Sacramento nonattainment area. Under some conditions, emissions in the San

Francisco Bay Area or Sacramento significantly affect ozone levels in the
Valley.

YOC NOy
Category tpd tpd

Farm Equipment 8.96 35.80
Nonfarm Equipment 7.06 30.56
Lawn and Garden Equipment 6.00 0.28
Off-Highway Vehicles 0.00 0.00
Marine Vessels 0.22 2.64
Nonroad Mobile Sources(*) 22.24 69.28
All Area and Point Sources 1,194.34 555.98

% Total % Total

Category vOC NOy
Farm Equipment 0.75 6.44
Nonfarm Equipment 0.59 5.50
Lawn and Garden Equipment 0.50 0.05
Off-Highway Vehicles 0.00 0.00
Marine Vessel 0.02 0.47
Nonroad Mobile Sources (*) 1.86 12.46

Notes: (*) excluding railroad locomotives and aircraft
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Table P-06. San Francisco Bay Area Air Basin Summary

The San Francisco Bay area is an ozone nonattainment area. Under some
conditions, emissions from the Bay area overwhelmingly contribute to ozone
levels in the North Central coast nonattainment area. Under some conditions,
emissions from the Bay area significantly contribute to ozone leveis in the
Broader Sacramento and San Joaquin Valley nonattainment area. Ozone levels
in the Bay are significantly affected by emissions from Sacramento under some
conditions.

Category VOC tpd NOy tpd
Farm Equipment 1.26 5.05
Nonfarm Equipment 11.46 48.99
Lawn and Garden Equipment 15.00 0.70
Off-Highway Vehicles 0.00 0.00
Marine Vessels 7.00 81.45
Nonroad Mobile Sources(*) 34.72 136.19
All Area and Point Sf.;—rces 1,556.12 659.69
R % Total % Total
Category vVocC NOy
Farm Equipment 0.08 0.77
Nonfarm Equipment 0.74 7.43
| Lawn and Garden Equipment 0.96 0.11
Off-Highway Vehicles 0.00 0.00
Marine Vessels 0.45 12.35
Nonroad Mobile Sources(*) 2.23 20.64

Notes: (*) excluding railroad locomeotives and aircraft

P-i4
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. Table P-07. South Central Coast Air Basin Summary

One county (Santa Barbara) of the South Central Coast Air Basin is in
nonattainment. The South Central Coast Air Basin is a significant contributor
to nonattainment in the South Coast Air Basin under some conditions. The
South Coast and the Coastal Waters significantly contribute to nonattainment in
the South Central Coast under some conditions

Category VOC tpd NOy tpd
Farm Equipment 2.36 9.43
Nonfarm Equipment 2.53 10.96
Lawn and Garden Equipment 2.80 0.13
Off-Highway Vehicles 0.00 0.00
. Marine Vessels 0.00 0.00
Nonroad Mobile Sources(*) 7.69 20.52
All Area a-r-ld Point Sources 412.29 164.22

% Total % Total

Category vOoC NOy
Farm Equipment 0.57 574
Nonfarm Equipment 0.61 6.67
Lawn and Garden Equipment 0.68 0.08
Off-Highway Vehicles 0.00 0.00
Marine Vessels 0.00 0.00
Nonroad Mobile Sources (*) 1.87 12.50

Notes: (*) excluding railroad locomotives and aircraft.
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Tabie P-08. Sacramento Valley Air Basin Summary

The Sacramento Valley Air Basin is an ozone nonattainment area. Under some
conditions, emissions from the Sacramento Valley significantly contribute to
ozone levels in the San Joaguin Valley and San Francisco Bay nonattainment
areas. Under some conditions, these areas significantly contribute to ozone

levels in Sacramento.

=

Category YOC tpd NOy tpd
Farm Equipment 4.18 16.72
Nonfarm Equipment 6.67 28.89
Lawn and Garden Equipment 4.00 0.18
Off-Highway Vehicles 0.00 0.00
Marine Vessels 0.27 341
Nonroad Mobile Sources(*) 15.12 49.20

All Area and Point Sources 364.02 | 264.30
Ihhahinhtehassieii S

% Total % Total

Category voC NOx

Farm Equipment 1.15 6.33
Nonfarm Equipment 1.83 10.93
Lawn and Garden Equipment 1.10 0.07
It Off-Highway Vehicles 0.00 0.00
Marine Vessels 0.07 1.29
Nonroad Mobile Sources(*) 4.15 18.62

Notes: (*)excluding railroad locomotive and aircraft

P-16
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Table P-09. San Diego Air Basin Summary

San Diego is an ozone nonattainment area. Under some conditions, emissions
from the South Coast Air Basin overwheimingly or significantly contribute to
ozone levels in San Diego.

Category VOC tpd NOy tpd
Farm Equipment 0.15 0.58
Nonfarm Equipment 6.86 29.71
Lawn and Garden Equipment 540 0.25
Off-Highway Vehicles 0.00 0.00
Marine Vessels 2.50 41.11
Nonroad Mobile Sources(*) 14.91 71.65
All Area and Point Sources 498.71 245.75
% Total % Total
Category vOC NOy
Farm Equipment 0.03 0.24
Nonfarm Equipment 1.38 12.09
Lawn and Garden Equipment 1.08 0.10
Off-Highway Vehicles 0.00 0.00
Marine Vessels 0.50 16.73
Nonroad Mobile Sources(*) 2.99 29.16

Notes: (*)excluding railroad locomotive and aircraft
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1.3. Transport in the Lake Michigan Areas

Another area in which transport is believed to have a significant impact on ozone
nonattainment is Muskegon, Michigan. Muskegon is a city of 160,000 on the eastern shore of
Lake Michigan, approximately 185 km (115 mi) northeast of Chicago. Its persistent
nonattainment problems appear to be largely due to emissions from the Chicago area. In July
1988, during a high ozone episode for Muskegon, an instrumented research vessel recorded
ozone levels and wind patterns over Lake Michigan to determine if the high ozone levels
were being transported over the lake. High ozone levels were observed over the lake and
along the shore south of Muskegon. Back trajectories of the air parcels containing the ozone
levels showed that these air parcels originated along the heavily industrialized urban southem
shore of Lake Michigan. Further evidence of the importance of transport in causing this
exceedance is the fact that Grand Rapids, a much larger and more heavily industrialized city
than Muskegon approximately 50 km east of Muskegon, approached, but did not exceed, the
NAAQS for ozone, although meteorological data were favorable for ozone formation in both
Muskegon and Grand Rapids. Back trajectories of the air parcels entering Grand Rapids on
this day indicated that they passed over the southem shore of Lake Michigan outside of the .
urban, industrialized Chicago/Gary area.

EPA’s Region V currently is coordinating the development of an Urban Airshed
Model that will encompass the greater Lake Michigan area. The Lake Michigan Oxidant
Study (LMOS) will assess the transport of ozone precursor emissions and ozone across the
lake to better explain the effect of emissions from eastern Wisconsin and the Chicago/Gary
area on ozone levels in Michigan. The study will include many new inventories to be
developed by EPA and the states bordering Lake Michigan. The Lake Michigan Oxidant
Study will be completed in 1993.

2. The Effect of Transported Nonroad Emissions

The fact that ozone is a regional and not a local problem has been demonstrated by
studies described previously and is widely understood and accepted. Congress demonstrated

their understanding and acceptance of this concept by mandating the creation of regional .
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transport commissions in the CAAA. Transport work now concentrates on assessing the
factors impacting transport and developing a way to model and quantify the transport effect.

For the purposes of this study, EPA has used information gathered in developing
ROMNET to tentatively quantify the effect of transported nonroad emissions on air quality in
the Northeast Corridor. The impact of nonroad non-Corridor emissions may be roughly
assessed by looking at the proportion of the non-Corridor inventory generated by the nonroad
source categories. These categories are: nonroad diesel, nonroad gasoline, military aviation,
civilian (commercial) aviation, general aviation, gasoline vessels, diesel vessels, and

residual-fuel vesseis. Their proportions of the inventory are shown in Table P-10.

Table P-10. 1985 Nonroad Proportion of Non-Corridor Base Year Inventories (%)

vocC NOy
Nonroad diesel 024 3.01
Nonroad gasoline 1.51 0.94
Vessels
gasoline 0.46 0.04
diesel 0.04 0.35
residual fuel - 0.03
Total Nonroad 2.26 4.38

Several caveats should be observed in interpreting these numbers. First, the inventory
proportions quoted in Table P-03 are for the base year 1985, not 2005, the year for which the
control scenarios were modeled. Inventories for 2005 were not available from the ROMNET
calculations because of the way in which inventory numbers were aggregated, speciated. and
adjusted by the model during its projections. Also, the myriad meteorological and
photochemical assumptions built into the ozone level predictions quoted in the last chapter
make quantitative generalizations about the effects of changes in transport on ozone levels

somewhat hazardous. Nonetheless, these calculations can help to illustrate the relative

FINAL - November 1991 Pl ;



Nonroad Engine and Vehicle Emission Study

magnitude of the effect of transported pollutants from nonroad sources on several important

nonattainment areas. Taken together, the categories of nonroad engines within the scope of

this report accounted for 2.3% of the non-Corridor VOC inventory and 4.4% of the

non-Corridor NOy inventory in 1985. Given the correlation of non-Corridor inventory

reductions and Corridor peak ozone reductions posited above,” it appears that transported

pollutants from nonroad sources account for roughly 0.5 ppb of the peak ozone concentrations

in the Corridor cities as a whole and 0.6 ppb of the peak ozone concentration in the

Baltimore/Washington and Philadelphia areas. One context for assessing the importance of

these impacts on urban ozone would be to compare the magnitude of the effect of transported

nonroad sources to the levels of ozone predicted in the major northeastern cities after the
implementation of the Clean Air Act mandates modeled by ROMNET. As shown in

Table P-11, transported pollutants from non-Corridor nonroad sources would account for

roughly 0.3-0.45% of the ozone level along the East Coast during ozone nonattainment

episodes.

Table P-11. Clean Air Act Scenario

Post-CAA % from
Ozone Level Noncorridor
Nonroad
lBaltimore 134 0.45
IPhiladelphia 135 0.44
“New York City 184 0.27
"Boston 131 0.38

* One percent of non-Corridor emissions roughly account for 0.14 ppb of the peak ozone concentration in the
corridor cities on average, and about 0.18 ppb of the peak ozone concentration of the Washington/Baltimore and

Philadelphia areas.

P-20
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3. Transport Conclusions

An analysis of ROMNET study finds the following:

L. Transport from all sources from non-Corridor areas into the Northeast Corridor

contributes to nonattainment in several cities in the Northeast.

2. Currently, nonroad emissions outside the Corridor area account for approximately
2.3% of the VOC non-Corridor inventory and 4.4% of the NO, non-Corridor inventory
(see Table P-10).

3. In the absence of regulation of nonroad sources, the proportions listed in 2 above will
probably increase in the future, as regulations are applied to more of the remaining
source categories and are further tightened on categories already subject to emission

regulation.

4, Nonroad sources cannot be discounted as insignificant merely because they are outside

the boundaries of nonattainment areas.

Again, as the studies quoted in this chapter have demonstrated, ozone is a regional and
not a local problem. Airbome transport of ozone and its precursors does not stop at city,
county, or state boundaries. Apparently, it is not uncommon for transported pollutants to
impact ozone levels 200 miles from the source of the emissions. At this time, it is difficult to
quantify precisely the distance ozone and ozone precursors typically travel, but clearly a
complete list of sources contributing to urban nonattainment cannot stop at the nonattainment
area’s border. Thus, nonroad sources outside nonattainment areas may be assumed to
contribute to urban nonattainment.

EPA and state officials are continuing to study the role of transport in nonattainment.
Therefore, our understanding of transport should be considerably expanded within the next
few years. EPA’s Office of Air Quality Planning and Standards (OAQPS) is currently
working on extensions to the results presented in the ROMNET draft study. These include
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applying the regional oxidant modetl to the Southeast and Midwest, in addition to modeling

the effect of the Clean Air Act, as actually passed, on the Northeast. Much of this work will .
provide support to states containing nonattainment areas in their efforts to comply with the

inventory and air quality modeling requirements of the Clean Air Act. OAQPS will also be

working with the Northeast transport commission required by the Clean Air Act to heip them

develop strategies for attainment. These regional models will continue to use existing

national emission inventories, which, as discussed above, have some shortcomings in the area

of nonroad emissions. Currently, efforts are underway to establish a new national inventory

for nonroad engines and other area and mobile sources, called the Aerometric Information

Retrieval System/Area and Mobile Source file (AIRS/AMS). The results of these regional

models will be re-evaluated using the new inventories as soon as they are available in 1993.
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Appendix Q.  Response to Public Comment

This appendix summarizes comments EPA received on the October 1991 draft of this
report, and the adjustments made to the report in response to comments. A comparison of
Charts Q-01 and Q-02 illustrate the effect these changes had on the inventory results for the
final report.

Chart Q-01. Median Contributions - Draft Inventory A and B
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Chart Q-02. Median Contributions - Final Inventory A and B
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Comments relating to the development of activity leveis, emission factors, and
additional considerations are summarized and addressed below. Written comments received
from Briggs and Stratton, Engine Manufacturers Association, Equipment Manufacturers
Institute, International Snowmobile Industry Association, Industrial Truck Association, OMC,
QOutboard Power Equipment Institute, National Marine Manufacturers Association, and
Payhauler are available in the public docket.

1. Activity Levels

Comments relating to activity levels are discussed by equipment category.
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1.1. Recreational Marine Equipment

For the October draft of the nonroad study, EPA relied heavily on data supplied by
NMMA from a survey conducted by Irwin Broh and Associates (IB&A) in eight
nonattainment areas. The results from this survey were used to adjust local boat registration
data to represent actual usage in the nonattainment area (Inventories A and B), determine
seasonal adjustment factors (Inventories A and B), and calculate annual hours of use, average
horsepower, and load factors for Inventory B.

In comments on the October draft of this report, NMMA requested the foliowing
technical revisions be made to activity levels:

L. Use an alternative methodology to determine boat usage based on the concept
of "saturation boating”.

2. A methodology to extend the saturation boating concept to the 16 unsurveyed
areas.

3. Use fuel based activity levels (i.e., gallons/year) and emission factors (i.e.,
grams/gallon), rather than using horsepower-hour based factors.

4, Use national average fuel usage estimates, based upon the sales of a unique oil
formulation used to mix with 2-stroke outboard motor fuel.

5. Correct an error in the calculation of average fuel usage from the survey.

EPA made the following adjustments in response to NMMA'’s comments:

1. and 2. - Saturation boating methodologies - For Inventory B, a new methodotogy
was developed for the 8 surveyed areas based upon the concept of saturation boating and
extended to the 16 unsurveyed areas. Specific equations for allocating boat populations using
the concept of saturation boating were developed separately by EPA and NMMA. The
equation developed by NMMA was:

F =0.7 [1 - exp (-630A)]
where:

F = fuel used in the nonattainment area as a fraction of the total fuel used by
boats registered in the nonattainment area

A = water surface area available for boating in the nonattainment area divided
by the number of registered boats in the nonattainment area.
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The equation developed by EPA was slightly different:

F=1-exp @ oe

Orverall, both formulas yielded similar results (the average ratio for all 24 areas was
39% using NMMA'’s formula and 39.5% using EPA’s). EPA’s forrmula was used in
developing Inventory B for the following reasons:

- EPA’s formula yielded better 1’ values when regressed against the reported

usage ratios from the 8 surveyed areas (.32 vs. .26 for NMMA'’s formula).

- EPA’s formula generated ratios closer to the calculated saturation limits for

those areas with high boat densities per nonattainment area water surface area.

- NMMA'’s formula capped the ratio at a maximum of 70%, which may not be

appropriate for areas with very low boat densities per water surface area
(although only one of the nonattainment areas studied, Provo-Orem, falls into
this category)

- NMMA's actual equation was not submitted until November 7, 1991 (the

concept was proposed several weeks earlier).

NMMA specifically requested that this methodology be used for Inventory A, as well
as Inventory B. However, EPA was reluctant to totally ignore the survey results from the
IB&A survey. Instead, a compromise methodology was used for Inventory A. The IB&A
results were used to cstimate boat usage in each nonattainment area. This estimate was then
compared to the calculated maximum summertime usage based upon saturation boating. In
cases where the survey results yielded higher ratios than the calculated saturation ratio, the
local estimates were adjusted downward to match the calculated saturation limits. A more
complete description of the methodology is contained in Appendix K.

3. Fuel-based activity levels - As recommended by NMMA, both Inventory A and
Inventory B were revised from horsepower-hour based calculations to fuel use. Descriptions
of how this was done are contained in Appendix I (for emission factors), K (for Inventory A
fuel use), and N (for Inventory B fuel use).

4, National average fuel use estimates - The national annual average of 91 gallons
per outboard powered boat calculated by NMMA was used for the 16 unsurveyed areas for

Q-4 FINAL - November 1991



Response to Public Comment

Inventory B. The fuel usage for the other recreational marine equipment types was also
adjusted for these areas using the outboard ratio of 91 gallons per year to the reported survey
results of 142 gallons per year (ie., 91/142). No adjustments were made to the reported
survey results for the eight surveyed areas, or to any areas for Inventory A (fuel usage for
Inventory A is based upon information supplied by PSR and BSFC calculations from data
supplied by NMMA, not upon IB&A survey results).

5. Error in fuel usage calculations - The error reported by NMMA in calculation
of fuel usage from the IB&A survey was corrected and the results recalculated. This
primarily affected the calculation of the proportion of boat use in the nonattainment areas for
Inventory A (lowering the calculated number of boats used in the nonattainment areas by
about 15%).

1.2. Lawn and Garden Equipment

EPA received numerous comments from OPEI and PPEMA. The following comments
were all incorporated into Inventory B and, as noted, into Inventory A.

{. Annual hours of use adjustments for commercial use - OPEI commented that
the splits between consumer and commercial populations they had supplied for the draft
report were erroneously reported as population splits instead of sales splits. The correction
roughly halved the commercial populations, with the following impact on the multiplicative

adjustments to consumer annual hours of use to reflect the much higher annual usage of

commercial equipment: -
Draft Final
Lawnmower (2-stroke) x2.5 x2.17
Lawnmower (4-stroke) x2.5 x1.75
Tiller x2.2 x1.54

These corrections apply to both Inventory A and Inventory B.

2. Load factors for lawn and garden tractors - OPEI pointed out that load factor
adjustments based upon their letter of September 9, 1991 from John F. Linskey to Clare Ryan
of EPA had not been incorporated into the draft. This has been corrected in the final report.
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dropping the Inventory B load factors from 47 to .38 for lawn and garden tractors, rear
engine mowers and front mowers. .

3. Horsepower estimates - OPEI commented that errors had been made in their
submittal of horsepower ranges for lawn and garden tractors and that 2-stroke snowblowers
are smaller than 4-stroke. Based upon new data supplied by OPEI, Inventory B horsepower
estimates for iawn and garden tractors dropped from 15.4 to 13.32 and 2-stroke snowblowers
from 5.1 to 3.75.

4, Local disaggregation of handheld equipment population - While PPEMA had
previously submitted population estimates for hand-held equipment (i.e., chain saws, blowers,
trimmers/edgers), for the October draft this equipment was disaggregated to the local level
using the general lawn and garden methodology developed for Inventory A. PPEMA
subsequently developed a population disaggregation model for hand-held equipment using
state-level shipment data and rural, suburban, and urban population splits. PPEMA used this
method to directly calculate local equipment populations for chain saws, blowers, and
trimmer/edgers. These local population estimates have been incorporated into Inventory B.

In addition. as chain saws have very different usage patterns from most lawn and garden
equipment (i.e., virtually no individual use by urban residents), the methodology developed by .
PPEMA was also used to disaggregate local chain saw populations for Inventory A.

EPA received two comments specifically relating to lawn and garden activity levels
that have not been incorporated into the final report. First, OPEI commented that the
population data for tillers in Inventory A was about 40% higher than in Inventory B, and
asked that Inventory A be reduced. Although OPEI certainly knows how many tillers their
members sell each year, this is not the same as knowing the population. Engine useful life,
annual hours of use, scrappage rates, and consumer/commercial splits all affect equipment
populations. PSR uses different methods of estimating populations than OPEL In most cases,
PSR and OPEI generated similar population estimates. There is no availabie information
identifying one population estimate as being clearly superior to the other. Thus, using one
method for Inventory A and the other for Inventory B is the most equitable solution.

The second comment that was not incorporated was on tiller load factors. Briggs and
Stratton submitted information on the load cycle of several types of equipment. Most of this
information either supported the CARB estimates or has been incorporated into Inventory B .
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load factors. The exception was tiller load factors. CARB estimated a load factor of 40% for
tillers. The data submitted by Briggs and Stratton was interpreted to yield a load factor of
only 20%. However, the dynamometer test used to determine the load on the engine
indicated that the engine used .24 gallon/hour to generate only 0.6-0.7 horsepower. This
equates to a BSFC of .34-.4 gallons/horsepower-hour, far higher than expected for these
engines. A tiller engine using .24 gallons/hour should generate at least twice this amount of
power; which would be in line with a 40% load factor.

1.3. Recreational Equipment

ISIA commented that there are no 4-stroke gasoline snowmobile engines in operation
in the United States. In response to this comment, the final report assumes that all
snowmobiles use 2-stroke gasoline engines for both Inventory A and Inventory B, despite the
fact that EPA contractors reported a very smail number of 4-stroke engines.

1.4. Industrial Equipment

The hours of use for forklifts used in the draft report for Inventory B were based on a
statement by ITA in its comments concerning the workshop held by EPA on April 3-4, 1991,
"A typical light-duty forklift truck may be run for 40 hours per week for an average of
2000 hours per year.” In its response to the draft report, ITA commented that by "typical” it
did not mean average, and stated that 850 hours is the correct average use rate. EPA adjusted
the hours of use for forklifts in Inventory B to 850 hours for the final report.

L.5. Agricuitural Equipment

EMI submitted data for combines and agricultural tractors which was used in the draft
version of this study to construct Inventory B. This data included population figures
developed by the U.S. Bureau of Census, which EMI has stated may include seldom-used
equipment. EMI has cautioned that, in constructing an emission inventory, appropriate
corrections should be made to either the operative population estimate or the estimate of
average annual usage. EMI’'s submitted data contained no such correction. In comment on
the draft version of this study, EMI stated that the Inventory B results for agricultural
equipment are significantly overstated because EPA did not apply the downward adjustments
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needed. As EPA does not have any information on how to apply such downward .
adjustments, EPA has used the same data for Inventory B as used for Inventory A for these

two types of equipment in this final report.

1.6. Construction Equipment

Payhauler commented that the draft report contains large distortions in the construction
equipment/mining category populations in nonattainrnent areas, in large part as a result of
difficulties arising from the use of product sales and/or industry statistical information in
estimating equipment populations. Payhauler listed a number of factors which could increase
the possibility of error, including confused product descriptions in the sales record, products
are frequently short term rental fleets and moved around the country, and the county of sale is
not likely to be the county or even state of use.

No adjustments were made to the final report in response to Payhauler’s comments for
two reasons. First, EPA does not have any data on which to base such adjustments, nor did
Payhauler provide any data. Second, product sales were used in this report only to establish
state or national level populations. These populations were disaggregated to the local level .
using local construction activity indices. Thus, the local population figures should reflect the

movement of products around the country to actual jobsites.

2 Emission Factors

EPA received comments from several industry associations, including OPEI, NMMA,
EMA, PPEMA, and ITA, regarding the emission factors used in the study. One of the
common concemns among the industry associations was related to the development and use of
adjustment factors which were applied to new engine emission factors to estimate in-use
emission rates. The associations were especially concerned with the limited data that were
used to develop the adjustment factors for the equipment categories they represented and
suggested that in-use factors should not be applied until more data is coilected.

EPA realizes that the in-use adjustment factors are based on limited data and could be
improved when additional in-use engine testing is completed. However, the in-use
adjustments are EPA’s best estimates based on existing data, and are clearly superior to the

default of zero in-use deterioration, which would result if no in-use factors were applied. In .
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addition, the inventories in this study are presented two ways, with the in-use adjustment
factor applied, and also without the in-use factor applied. This is done by the use of stacked
bar charts which readily show the additional contribution of emissions from the in-use
adjustment estimates.

The in-use adjustment factors for 2-stroke outboard motors in the draft study report
were adjusted downward to 1.2 for HC and CO (from 1.5 for HC and 1.3 for CO) for the
final study report. This is discussed in greater detail in Section 2.2.3. of Appendix [. While
the arguments presented by NMMA were persuasive as to the superior durability and
maintenance of outboard engines, such that these in-use adjustments were made for the final
report, they did not support a total lack of in-use engine wear and malmaintenance.

Other comments regarding emission factors were more specific to certain equipment
types. OPEI was concemed that the emission factors for snowblowers and commercial turf
care equipment should be revised to better represent the horsepower ranges of these
equipment. Upon review of the emission factors in the draft study, EPA agreed that these
factors warranted adjustment. For snowblowers, the emission factors used for lawn mowers
were used for the final study report. For commercial turf care equipment, the emission
factors for lawn and garden tractors were used.

OPEI also presented sales data on the proportion of utility engines sold over the last 8
years with open and closed crankcases. Based on this data, the crankcase emission factors for
lawn and garden equipment were revised to reflect 22% open crankcases (the draft report
assumed 100% open crankcases).

EMA expressed concem that the particulate emission factors used in the draft study
report were outdated. The emission factors were derived from AP-42 and based on 1973 tests
performed at Southwest Research Institute. EMA suggested that the test results from a recent
joint EPA/Industry program to assess test cycles for nonroad equipment be used to revise the
particulate emission factors as well as NOy, HC, and CO emission factors. The particulate
emissions from the four 1991 diesel nonroad engines tested suggest that these newer engines
have considerably lower particulate emission rates than the emission factors reported in AP-
42. To reflect this concem, the particulate emission factors used for Inventory B are the
equally weighted average of the AP-42 emission factors and the 1991 EPA/Industry average

8-mode nonroad engine test data. However, because there is no way to determine when
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diesel engines began to emit lower amounts of particulates, the particulate emission factors
for Inventory A remain those reported in AP-42. A more complete discussion of this is .
contained in Section 1.2.1. of Appendix I.

Another main area of concemn for EMA related to the adjustment factor used to
convernt from steady state emission factors to in-use (transient) emission factors. EMA
suggested that the adjustment factor should be corrected to a value halfway between the
steady state and on-highway transient values instead of a correction all the way to the on-
highway transient, as was done in the draft study report. However, although the transient
cycle used to simulate highway heavy-duty engine operation may not be as appropriate to
simulate nonroad equipment transient operation, EPA expects that it is a better representation
of nonroad equipment that encounters transient operation in use than the 8-mode steady state
test (it shouid also be noted that no adjustments were made for equipment types expected to
primarily, but not exclusively, encounter steady state operation). EPA realizes that different
equipment types have varying degrees of transient and/or steady state operating characteristics
in-use. However, it was beyond the scope of this study to characterize the in-use operating
cycles of the numerous equipment types included in the study. Therefore, the final study
report continues to reflect the on-highway transient adjustment for those equipment types .

expected to encounter transient operation in use and no adjustment for those equipment types

expected to primarily encounter steady state operation.
3. Additional Considerati ther Commen

This section summarizes comments received that were not directly related to activity

levels or emission factors.

3.1. Use of Equipment Categories
EPA received comments from EMI and NMMA requesting clarification of EPA’s use
of equipment categories in constructing emission inventories. Both were concemed that the
categories used for this study could be construed as potential regulatory categories.
EPA considered over 80 different types of equipment in this report, many of which are
highly specialized and have low sales volumes. EPA grouped the equipment types into 10 .
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equipment categories only to assist the disaggregation of national or state equipment
populations to the iocal level, and to ease analysis and reporting of inventory results. EPA
has revised the final report to clarify that these categories are not intended to represent

potential regulatory categories.

3.2. Inclusion of Two Sets of Inventories

EPA received a request for clarification of the use of two inventories from EMI, and
two manufacturer associations expressed concemn about data on which Inventory A is based.
ITA expressed concem about lack of access to PSR data and methodology and uncertainty
about what is included in Inventory A populations. EMI expressed concern about the method
used in Inventory A of estimating equipment populations using engine shipment data.

PSR is a commercially availabie marketing research data base, and the EEA
methodology is based on publicly available indices of commercial activity. Although several
manufacturers expressed their belief that PSR was not accurately estimating equipment sales,
in every case where manufacturers were willing to divulge equipment sales data to PSR or
EEA (12 cases total), PSR’s estimates showed excellent agreement with the equipment sales
data (usually within 5%). In addition, much of the data used in Inventory A was not
available from any other source.

EPA also developed a second set of inventories, Inventory B, which relies on
manufacturer-provided data for almost all high usage equipment types. This industry-
provided data might not be publicly available to states, but does give EPA a valuable cross
check for the first set of inventories. In general, EPA regards both inventories as being
equally appropriate estimates of nonroad populations and activity rates, and has leamed a
great deal from the ways in which they differ and agree.

3.3. Transportable Equipment

EMA commented that EPA should include all transportable equipment (e.g.. generator
sets, compressors, pumps), as well as self propelled, in the nonroad emissions inventory. It s
EMA'’s position that both fall exclusively within the scope of nonroad mobile engines and
vehicles, and that both are within the scope of EPA’s authority under Title II of the Clean Au
Act. EMA states further that EPA can only make a determination to regulate engines used in
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transportable equipment based on the nonroad study, and that by failing to include all .
transportable equipment in the study, EPA has failed to meet the mandate imposed on it by
Congress.

There were several types of equipment that are not included in this study due to lack
of data, not just transportable equipment. For example, mining equipment aiso is not
included in the study. Transpornable equipment below 50 hp are included in the study, but
transportable equipment over 50 hp are not due to lack of data and potential conflict with
stationary source requirements.

EPA does not agree that the exclusion of equipment types from the study either
prohibits EPA from regulating such equipment as nonroad engines or violates the mandate
imposed by Congress. Congress required EPA to regulate nonroad engines if nonroad
emissions are determined to be significant based on this study. However, this is a one-way
requirement; it does not forbid EPA from regulating nonroad engines under other
circumstances. Further, while Congress mandated that the determination of significance be
made for nonroad engines as a whole based on this study, the regulatory requirements are for
EPA to ". . . promulgate (and from time to time revise) regulations containing standards .
applicable to emissions from those classes or categories of new nonroad engines and new
nonroad vehicles (other than locomotives or engines uvsed in locomotives) which in the
Administrator’s judgement cause, or contribute to, such air pollutants.” Nothing in this
language restricts EPA to only those classes or categories included in this study or prohibits
EPA from updating the assessment of emission contributions in the future.

34. 2-Stroke Marine VOC Emission Reactivity
NMMA submitted the claim that VOC emissions from 2-stroke marine engines are
less photochemicaily reactive than other forms of VOC emissions. However, NMMA did not
submit any data substantiating this claim.
VOC reactivity is a very complicated process. While an important consideration is
ozone formation, the reactive processes are far from completely understood. Thus, EPA does
not have sufficient information to judge the validity of NMMA’s claim. Without data
substantiating the overall reactivity of unburned fuel, EPA must use the standard assumption
that the VOC reactivity of motor vehicle emissions are relatively similar. .
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3.5. Conclusions Chapter
NMMA commented that the nonroad study is a technical report and, as conclusions
are best left for the regulatory process, suggested that EPA remove Chapter 5 from the report.
The purpose of the conclusion chapter is to highlight major points and to identify the
points that EPA considers to be most important. No part in the conclusions is intended to be
other than a summary of the data presented in the report. Thus, EPA does not agree that it
should be removed.

3.6. Consideration of Updated Information

NMMA requested that EPA make a clear statement in the report recognizing the
possibility that improved data may result in changes to the inventories, and that such data, if
available and credible, will be used by EPA in the determination of significance and any
subsequent regulatory process.

Updated data will not necessarily be used in the determination of significance; nor wiil
it be arbitrarily excluded. However, EPA agrees with the statement that any subsequent
reguiatory activity will incorporate new information. While EPA does not believe this
statement needs to be in the body of the report, it is acknowledged here.

3.7. Transport

In their comments, NMMA and OMC brought up several issues that complicate the
estimation of the impact of transported VOC emissions on urban nonattainment. For
example, NMMA submitted a report compiled by Sierra Research questioning the impact of
VOC emissions on ozone transport. EPA does not necessarily agree with all of these
comments, however, the issues raised do illustrate the complex nature of transport, and the
difficulty of estimating precisely the impact of reiatively distant emission sources on any
particular nonattainment area. EPA did not include estimates of the impact of transported
emissions on urban nonattainment in the final quantitative inventory estimates in recognition
of such difficulties. Reliable quantitative estimates of the impact of transported emissions
from marine pleasure craft may become available as existing photochemical models such as
the Regional Oxidant Model (ROM) and the Urban Airshed Model (UAM) are further refined

and applied to individual nonattainment areas in the next several years. EPA is not
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attempting to prejudge these results in this report, but merely intends to note that transported .
ozone or ozone precursors caused by marine pleasure craft used in rural areas and other rural
sources may have an impact on urban air quality. The principal conclusions of the impact of
all nonroad sources on urban nonattainment contained in this report are based solely on
emissions inside the nonattainment areas studied.

In its comments, EMI asserts that transport from more rural areas to urban areas
cannot be considered to contribute to urban nonattainment because the concentration of ozone
and ozone precursors is generally lower in rural areas. EMI states: The common-sense
observation is that if ‘Air Mass B’ moves into an airshed, then ‘Air Mass A’, ‘thc air already
there, has to be moved.”" To this observation, EPA would add a second observation: that air
is not a solid. Elementary principles of physics and meteorology would imply that as Air
Mass B enters an area, it mixes with Air Mass A, and that (assuming atmospheric pressure
remains constant) some of this mixture exits the area. To the extent that Air Mass B contains
air with lower concentrations of ozone and ozone precursors than Air Mass A, this mixing
will lower the concentration of ozone in the urban area. However, the effectiveness of this
mixing in lowering the concentration of ozone in the urban area is dependent on the .
concentration of ozone and ozone precursors in the entering Air Mass B, and not merely on
the fact that this concentration may be lower than the concentration in the preexisting Air
Mass A.

To illustrate this principle, let us assume first that Air Mass B contains no ozone or
ozone precursors. Clearly, then, the concentration of ozone and ozone precursors in the
mixture of Air Mass A and Air Mass B would be much lower than the concentration in Air
Mass A before it was diluted. On the other hand, we could consider a case where Air
Mass B has concentrations of ozone and ozone precursors that are only slightly lower than
those concentrations in Air Mass A. Under this scenario, the concentrations of ozone and
ozone precursors in the mixture would be nearly the same as those concentrations in the
urban Air Mass A. Thus, emissions of ozone precursors into a rural air mass can have a
deleterious impact on urban air quality by reducing the ability of prevailing winds from rural
areas to dilute the pollution in urban air.

These conclusions were borme out by the EPA study entitled "Regional Oxidant
Modeling for Northeast Transport”, or "ROMNET". This study was based on a detailed .
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photochemical air quality model (the Regional Oxidant Model or ROM) for the northeastern
quadrant of the U.S. EMI has urged elsewhere in their comments that EPA apply this ROM
model to the study of emissions from nonroad sources specifically. ROMNET traced the
formation of ozone levels in the major northeastem urban areas during specific ozone
episodes by incorporating detailed information on emissions and meteorological conditions
prevailing during those episodes. The ROMNET study incorporated emissions from nonroad
sources along with all other sources of ozone precursors. The study was specifically designed
to determine if transport from the western, generally rural part of the ROMNET region (e.g..
Ohio, western Pennsylvania) had a negative impact on air quality in thé major coastal urban
areas {e.g., Philadelphia) during conditions that were known to have produced an actual
exceedance of the ozone standard. The study concluded that this transport did, in fact,
contribute to nonattainment of the ozone standard in the coastal areas, despite the fact that
actuai levels of ozone and ozone precursors in an air "packet” as it passed over the more
western areas were considerably lower than the levels of ozone and ozone precursors in that
air "packet” as it passed through the coastal urban areas.

Elsewhere in the Clean Air Act, Congress apparently concurred with the conclusion
that emissions in rural areas can contribute to urban nonattainment. In Section 184 of the
Clean Air Act, Congress explicitly created an Ozone Transport Commission comprising 11
northeastem states and the District of Columbia. Congress had concluded that the transport
of ozone and ozone precursors in this region was so significant that the air pollution control
policies of these states should be coordinated to insure their faimess and effectiveness.
Included by law in the Ozone Transport Commission is the State of Vermont, a rural state

with no ozone nonattainment areas.

3.8. Determination of Significance/Air Quality Analysis
EMI suggested that the October draft does not provide sufficient information for a

determination of significance. EMI believes that:

"In order to meet the requirements of Section 213(aX2) the CAA with respect
to a determination of significance, an air quality analysis which takes into
account heterogeneity in the geographical distribution of nonroad engines/
vehicles, seasonal factors, transport and other atmospheric variables, and which
includes photochemical modeling, is required.”
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As EMI discusses at some length in their comments, EPA does not base the .
contribution of nonroad engines to ambient air quality problems on photochemical air quality
modelling in this study. EPA reiterates its previous position that photochemical modelling is
not required to draw valid scientific conclusions about the contribution of nonroad emissions
to nonattainment, and that Congress did not intend to require EPA to construct such models.

In the nonroad study, EPA has assumed that the contribution of nonroad sources to the
concentration of ozone during a nonattainment episode is proportional to the contribution of
nonroad sources to the total amount of VOCs and NOy emitted in that area by all sources.
This is the approach that has historically been taken by EPA in determining the contributions
of different sources to nonattainment and in estimating the general effectiveness of nationwide
air pollution control measures. It is based on the widely accepted scientific position that
urban ozone is formed by the reaction of VOCs and NOy, in the presence of sunlight.
Congress in no way indicated that it intended for EPA to digress from this approach; in fact,
the legislative history of the CAA clearly shows that Congress conceived of the relative
significance of nonroad sources in terms of their contribution to the total inventory of VOCs
and NOy. The Senate Committee Report notes that "[e]missions inventories from EPA .
estimate that farm and construction equipment emit 3.7 percent of CO nationwide, 4 percent
of nationwide NO,, and 1.3 percent of total hydrocarbons.” The Senate Report further states
"While inventories of these emissions are not precise, estimates indicate the extent to which
they contribute to ozone and other pollution problems.” (Senate Report No. 101-228, p. 104)
Clearly, the intended mandate of Section 213 is that EPA improve upon existing emissions
inventories for nonroad sources and that a conclusion about the significance of nonroad
sources could be based on these inventories.

Further, in placing a one-year deadline for the completion of the nonroad study, and
an additional one-year deadline for issuing standards based on the results of the study,
Congress indicated a certain urgency in addressing this long-neglected category of pollution
sources. The one-year deadline is one of only a very few specific requirements for
performing the nonroad study; in general, EPA was not told how to perform the study, but
rather to complete it quickly. This deadline effectively precludes the time-consuming
development of photochemical models. The Regional Oxidant Model for Northeast Transport
(ROMNET) study, which covers only the Northeast quadrant of the U.S., took over five years .
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to complete. An Urban Airshed Model of the Lake Michigan area is also expected to take
several years to produce results. Due to the time and expense required to develop
photochemical models, Congress has required only states with serious, severe, and extreme
nonattainment areas to include them in their State Implementation Plans for attainment of the
ozone standard. These areas were given 4 years to complete State Implementation Plans;
areas that were not required to include photochemical models were required by Congress to
submit State Implementation Plans in 3 years (CAA Section 182).

Finally, it is quite possible that Urban Airshed or Regional Oxidant Modelling would
not offer any significant increase in our understanding of the significance of nonroad sources
to the nationwide urban nonattainment problem. These models were developed primarily to
help individual nonattainment areas determine the effectiveness of specific air pollution
control measures, given highly detailed data and assumptions for the unique conditions
prevailing in that area. Thus, the models could be used to assess whether a given proposal
for reducing emissions from a type of nonroad source would be more effective in a given area
than some other measure. However, emission control measures have not yet been proposed
for any nonroad source and Congress mandated that the nonroad emission study assess the

impact of current inventories before EPA issued any such proposals.
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