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List or APlN'ndixe!l

The following appendU.cs provide background information fur the Nonroad Engjne and

Ve!U£!e Emission Study - Report. They are ~senled in their oIlkr of first occurran<:e in the

text of the report.
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• Appmdix A. Glossary of Acronyms and Terms

Acronyms

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

•

•

AIRS
MIS
ASTM
BY
BSFC
eAA or the Act
CAN.
eARB
CIMA
eMSA
eNG
CG
CO,
CTG
EEA
EMA
EM!
EPA
He
hp
IRIS
ISlA
ITA
LMOS
LPG
MECA
Mle
MSA
NMMA
NAAQS
NAPAP
NECMA
NESCAUM
NESHAPS
NO,
NO,
0,
OAR
OAQPS

FINAL _ November 19'11

AeromaliC" Infonnation Retrieval System
Area and Mobile Source
American Society for Testing and Materials
Base Year
Bfllkt, Specific Fuel COllSlIlIlpfion
Clean Air Act
Clean Air A<;t Amendments
California Air Resources Board
Construetlon Industries Manufacturing Association
Consolidated MelrOpOlitan Statilltkal Area
Comp=""d Natural. Gas
Carbon Monoxide
Carbon Dioxide
Control Technology Guidelines
Energy and Environrrlental Analysis
Engine Manofacnm:tS Association
Equipment Manufacturers Institute
Environmental Protection Agency
Hydroclllbon
HOflleJlOWer
Integrated Risk Information System
1ntflnlllional Snowmobile Industry AUQCiation
Industrial Truck Association
Lake Mi<;higan Oxidant Study
Liquit'ied Petroleum Gas
ManufllCtluerS of Emission Controls A.1sociation
MOIorcyde IndustIy Council
Metropolitan Stalislical Area
National Marine Manufacturers Association
National Ambient Air Quality Standards
National Acid Precipitation Asscnme:nf Program
New England County Metropolitan AAlI5
Northeast Stales for Coordinated Air Use Management
National Emissions Standards for Hazardous Air Pollutants
Nitrogen Dioxide
Oxides of Nitrogen
0_
Office of Air and Radiation
Office of Air Quality and Pollulion Standards



ppb
PPEMA
ppm
PSR
RAeT
ROM
ROMNET

"""RVP
SAE
SOP
SEMA
SO,
SO,
SwRI
TPD
TPSD
TPWD
TPY
TSD
TSDF
UAM
VOC

parts per billion
Portable Power Equipment Manufacturers Association
parts per million
Power Systems Research
Reasonably AVailable Control Technology
Regional Oxidant Model
Regional Owne Modeling for NorthEast Transport
revolutions per minute
Reid Vapor Pn:""ure
Society of Automotive Engineers
State Implemenlation Plan
Specialty Equipment Market Association
Sulfur Dioxide
Oxides of Sulfur
Southwest Research Institute
Tons per Day
Tons per Summer Day
Tons per Winter Day
T0IllI per Year
Technical Suppon Document
uelllmmt, storage, Illld disposal facilities
Urblin AiIWd Model
Volatile Organic Cornp<l11I1ds
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Glossary of Acrnnyms and Term'

GloslI'U of Terms

The following teInlS are defined as they Wetl: used in this report or its append.-Ues.

•
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Activity level:

Airshed:

Air Toxic:

Aldehydes:

Armual h0UI3 of UK:

Anainment area:

ConlIol technology:

Crankc_ emission
control system:

Criteria pollutaDtlI:

FINAl..· November 1991

Unit indicating the combined effect of population. annual hours
of use. average-rated horsepower. and load factor. Determined by
multiplying the population x annual hourn of use x horsepower x
load factor. The activity leYt:l is also the product of the
population and the per-slI\lICe usage rale.

A geographical area which. because of topography, meleorology.
and climate, shares the same air mass.

A compound in the air capable of causing adverne health effects.
For lbe purpose Qf this rq>ort, the air {(>~ics examirn:d were
limited to known or suspected carcinogens.

A c1as~ of fast-reacting organic compounds containing oxygen,
hydrogen, and carbon. They contain the group -CHO.

Ave~ nwnber of hours a given~m type:: is used in one
year.

A region that meets the National Ambient Ait Quality Standards
for a criteria pollutant under the Oean Air Acl.

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

The part of the engine thai slUTOlUlds the crankshaft; usually the
lower seWon of the cylinder block,

PoUation emilted inlo the a1mospbe::~ from any ponion of the
engine. crankcase ventilating or lubricaling system.

A sySiem of passages designed to convey gases from and/or to
the cronkcase of an engine. The system mayor may not include
means to regulale the flow{sl.

'The CellO Air Act requires the Environmental Protection Agencv
to set air quality ~tandards for common and widespread
poUutants after preparing "criteria documenc:s" sununarizing
scientific knowledge on their health effects. Today there are
siandards in effect for six "criteria poUutanrs": sulfur dio:o;ide,
carbon mono:o;ide, paniculares. nilrogen dio:o;ide. o:z:one and lead
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Diuma! emissiol1ll:

Duly cycle:

Emission factor:

Emissions inventory:

Evaporative erniss1ons:

4-stl'Oke cycle:

HOTllepo_r. aVeJ:age
rated;

Load factor.

National Ambient Air
Qualiry Standards
(NAAQS);

Fuel vapors emitted as a result of a specified increase in fuel
tank temperaru.re in a spcciiled time. For the purposes of this
report, diumallones are those vapor emissions which occur
while the equipment is nOl operating and are attributable to
natural changes in ambient conditions (ternpcrll!UIe, pressure,
etc.l·

The ratio of the time "on" of a device or system divided by the
tOlal cycle time (i.e.• "on" plus time "off'). For a device that
normally runs intennittendy ralheJ: than COntinuously; the amount
of time a device operales as opposed to its idle time.

Measure of the rate at which a particular type of equipment
emits a particular pollutant under nomlal operating conditions,
Emission factors are comwonly tna:lsed--b.aaed and e>:pressed in
~ of rnasa per unit of work.

A detailed listing of the amonnts of pollution generau::d by
diffeJ:ent soun:es in an an:a during a specific period of time.

Losses due to evaporalion of unburned fuel. For the purposes of
this report, evaporative emissions are !IIlbdivided into four
groups: hot soak. diurnal, resting 10!S. and running loss
emissions.

The four-piston S1rokes--intake, contpTl'lIllion. power, and
exhaust---thaI make up the complete cycle of events in the 4
stroke-cyc\e engine. Also called 4-<;:ycle and 4_stroke.

The average of the maximum horsepower ratings for the engines
in a given type of equipment.

Emissionll whicb occtll" afteJ: the equipment has been turned off
and anributable to the elevated lemperatum of lite equipment
(e.g.. evaporation from the carburetor bowl).

The ratio of the engine power oUlpnt during typical operating
conditions to the engine rated horsepower.

Section 109 of the Clean Air Act requin':s EPA to set nationwide
standards, the National Ambient Air Qualiry Standards. for
widespread air pollutants. Currently. six pollutants are regulated
by primary and secondary NAAQS--carbon mono~ide. lead,
nitrogen dioxide, ozone, particulate matter (PM-IO). and sulfur
dioxide. See Criteria Pollutants,

•
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Nonattainmenl area:

Noruoad vehicles,

Per-soUl«! use rarc;

Population:

Refueling emissions:

Reid Vapor Preasute;

Running loss emissions:

Spillage emissions:

Steady state:

f'lNAL _ November 1991

G1"""ary of Ac'OQytnS :IOtl Term

A region that fails to meet Clean Air Act primary ambient air
standards are designated as nonattainment areas, Most major
cities in the United Slales are nonanairunent areas for one or
more of the criteria pollutants. These diny 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 nOl regulated as motor vehicles or airplanes under
the Clean Air Act. Construction equipmenr is an examples of
nonroad vehicles.

Unit indicating the combined effect of annual hours of use.
average-rated horsepower, and load factor. Determined by
muldplying the annual hOlll'll of use by horsepower by load
factor.

Total number of unils of a given equipm<:ll! Of engine type at "
given poinl in lime.

Hydrocarbon emissions that Can occur during filling of tile
vehicle fuel tank. For !he purposes of thi.'I report. there are fWO
componenlll of tducling emlssiollS'. spillage and vapor
displacement.

The vapor pressure of gasoline at lOO°F(37.goC) determined in a
special bomb in the pre'leIlCe of a volume of air which occupie~

four times the volume of liquid fuel (ASTM procedure D 323).

The emillsions which do nOI pus through the combustion
chamber while the source ill in operation.

Spillage emillsions, or spillage, are tlt= emillsions resulting
from spilled fuel incurmJ during the refueling process.

Conslanl operating conditions with no variation in fuel supply or
load. A condition in whkh cimJit values remain essentiaUy
constant. occurring after all initial transients or fluctuating
conditions have settled down. Sleady slate ~ilIt5 when periodic
(or conslant) vehicle responses to periodic (or constant) control
and/or disturbance inputS do not change over an arbitrarily lung
time. The motion responses in steady stare are referred to 's
steady Slate responses. "Ibis defInition does not require the
vehicle 10 be operllling in a straight line or on a level road
surface. II can also be In a tum of COJl$tallt raWUlI or on a ,,,,d
surface.
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A_'

Transient:

Transient state:

Vapor displacerncnt:

Volatile Organic
Compounds (VOe):

A phenomenon caused in a sptem by a sudden change in
conditions and which persists for a relatively short time after the
change.

Transienl stale exists when the motion responses, the external
forces relative to the vehicle, or the control positions are
changing with time.

Vapor displacement emissions, or "displacement'", are those
emissions which result from displacing fuel vapors ill the fuel
tank. with liquid fuel.

Any compound containing carbon and hydrogen or containing
carbon and hydrogen in combtnalion with any olber element
which IwI a vapor pressure of 1.5 pounds per sqUIlfl': inch
absolute or greater under actual storage conditions.

HNAL· No.ember 1'1'11
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Appendix B. OzOIH: Formation

This appendix provides a brief explanation of the procellS by which ozone is

formed, followed by a list of other sourcc::s expanding on the role of NO,; and yael.

Inscription

The prediction of ozone (0,) levels and the devdopment of control strategies for

ozone have been complicated by the fact that ozone is not~y emitted. Rather, it is

formed in the \O_I stmosphen: in the presence of sunlight through a complex series of

reactions between v"latile organic clIInpollIld3 (VOCa), oxides of nitrogen (NOx)' and ambient

oxygen. The concentrations of o:oone and its p.RCIlnOrs are dynamic and ~ar. Thus,

ozone concentrations are not necessarily additive, but depend on !he concentrations of all

oompounds involved in atnlO$pheric chemi'llry. VOCs are emirted by anlhropog.mic wurccs.

such as evaporation of gasoline and ilOlvcnts, and by biogenic soarces such all vegetation.

Individual vee spedes differ widely in their capacity 10 generate ozone. NOx is fonned

primarily by combustion processell and can contribute 10 either the cnoation or do:slmcrioll of

ozone, depending 00 the amount of VOCs present.

O:/;one is produced when atomk oxygen (0) rellCtlI wilh molecular oxygen (0,) in this

reaction;

O+O.+M-+O,+M

where M is II third body tlw remove! the energy of the reaction md stabilize! the 0,

molecule. 'The afOIIlic oxygen IlC«HlIlY for thiJI reaction is produced primarily from the

photodiRociation of NO,. lIl:oording to this reaction:

NO.+hv-+NO+O

The photon (hv) in this reaction is in the blue-violet end of the visible spectrum which, when

absorbed, producelIll brown <;olor. This is why II brown hue is llSlIociated with o~onc

'RN"'AC""-~~NC.=.=.=.~"',O"""",-----------------------------i'
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pollution, even though ozone itself is a colorless gas. In the above reactions, NOx is involved

in creating ozone.

However, in the absence of other reactants, the oZOlle 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 both the creation of ozone and can retard creation of

ozone. Put another way, in isolation equilibrium concentrations of ozone, nitrogen dioxide.

and nitrogen oxide coexist. However, in the presence of organk pcroxy radicaill (RO,),

which are fonned by the reaction of hydroxyl radicals (OH) with VOCs, nitrogen dioxide can

be rt:generated from nitrogen oxide without eunsuming ozone, as in this reaction:

Ro,+NO~NO,+RO

Thus, !he pR!sence of VOCS in the atmosphere is crucial to allowing ozone to accumulate.

instead of allowing ozone to stabilize at a relatively low concentration dictated by the

equilibriwn of NO and NO,. Generally speaking, the pn:aence of more organic peroxy

radicals will allow mol!' ozone molecules to persist in the air. The number of organic peroxy

radicals formed from a single VOC varies, and thos the photochemical l!'aetiviry of VOCs

varies.
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• Appendix C. Ozone lind CO Nonattainment lind Air Toxk Risk EIltlmBtes

Two of the most persistent air quality problems in the Uniled States are !he

nonattainment of National Ambient Air Quality Standards for carbon monoxide (CO) and

ozone. Table CoOl lists the areas which fail to meet standards for CO and ozone. in addition

to these nonatIainment problems, concern regarding the risks associated with motor vehicle air

toxies is increasing. The cancer risks associated wilh the motor vehicle pollutants of most

concern are shown in Table C-02.'

Table C.OI. Areas Not Mftllng Standards for
Carbon Monoxide and Ozone

-- '"

,
PoU.tan! Category

Metropolitan Area
CO Ozone

Albuquerque, NM Moderate

Anchorage, AK M_~

Atlanta, GA Serious !

Atlantic City. NJ Moderate

Bakersfield, CA Serious !

Baltimore, MD M~ s,,=
Baton Rouge, LA Serious

Beaumom, Port Anhur, TX ~rious

Boston, MA Moderlle Serious

Charleston, WV Moderate

Charlotte, Rock Hill, GUlonia, NC-SC Moderate

Chicago, Gary, Lake County, !L-IN.WI Severe

ClUeo, CA Moderate

Cincinruui. Hamilton, OH-KY_1.I'l Moderate

Cleveland, OH Moderate Moderate

Colorado Springs, CO Moderate

Dallas, Fan Wonh, TX Moderate ,

,N~ ,
•

•
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T.ble C·OI. (Continued)

Pollutint Category
Metropolitan Area

CO Ozone

Dayton, Springfield, OH Moderate

Denver, Boulder, CO Moderate

Detroit, Ann Arbor, Ml Moderare

Duluth, MN-WI Moderate

Edmonson Co., KY Moderale

E1 Paso, TX M""'_ Serious

Fairbank:!, AK M""'_

Fort Collins, Loveland. CO M~

Fresno, CA M~ Serious

Grand Rapida, MI Moderate

Greater Connecticut Moderate Serious

Greensboro, Winston Salem, NC M~ Moderate

Houston, Galveston, Bnuoriz, TX s,,=
Huntington, Ashland, WV-KY-OH Serious

Jefferson Co., NY M""'_

Josephine: Co., OR M"""..

Kewaunee Co., WI M~

Klamlllh. Co., OR (Klamath Falls) Moderate

Knox Co., ME Moderate

Las VelQ, NY M~

Los Angeles, Anaheim, Riverside, CA Serious &~~

Louisville, KY-IN' Moderate

Medford, OR Moderate

Memphis, TN-AR·MS Moderate Moderate

Miami, Fon Lauderdale, FL M""'_
Milwauke<:, WI Severe

FINAL _ Novanber 19'11
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Table CoOl. (Continued)

lliooo _ co NooanaiDment aod Air Toxic Risl< Estimate,
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Pollutant Category
,

Metropolitan Area
CO O~.

Minneapolis, St,Paul, MN-WI Moderate

Missoula. Mf Moderate

Modesto. CA Moderate Moderate

Muskegon, MI Severe

Nashville, TN Moderate

New York. Long Island. NY-NI Moderate Severe

Parkersburg. Marietta, WV-OH Serious

Philadelphia, PA Moderate Severe

PboeniJl, AZ Moderate

Pittsburgh. Beaver Valley, PA Moderate

PonIand, ME Moderate

Portland. Vancouver, OR-WA Modetate

Portsrnith. Dover, Rochester, NH-ME Serious

Providence, PawtUcket, Fall River, RI-MA Serious

Provo-Qrem, tIT Moderate

Raleigh-Durham, Ne Moderat!' Moderate

Reading, PA Moderate

Reno. NV Moderate

Richmond, ~lersburg, VA Moden!!e

SacramenIO, CA Moderate Serious !
Salt Lake City, Opn. UT Modern,"

San Diego, CA Moderate Severe

San Francisco. Oakland, San lose. CA Moderate Moderate I

Santa Barbara. Santa Maria, Lompoc, CA Moderate II
Seattle, Tacotnil, WA M_

Sheboygan, WI Smous

FINAl. - NoYeltlber 1991



NOllrolll Fnlline m:I Vebicle Emissioa S!!!dy

Table C"l. (Continued)

Pollutant Category
Metropolitan Ana

CO Ow~

Smytb Co.. VA M<><knlle

South Bend, Mi.'lbawaka. IN Marginal

Spokane, WA Moderate

Springfield, MA Serious

St. Louis. MO-IL Moderate

Steubenville, Weirton, OH-WV Serious

Stockton, CA M"""" Marginal

Syracuse, NY M.-..
Toledo,OH Moderare

ViJlalia. Tulare. Ponerville, CA Moderate

Washington. DC-MD-VA M.-.. SeriOUli

Winnebago, Co., WI Serious

Worcllester, MA Moderate

FINAL, Novembor 1'191
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Table C.(l2 Summary of Rak EstinUlta*.
U.S. Cancer Incideace:slYear"

Motor Vehicle Pollutant
1986 199' '00'

l,3-Butadiene 236--269 139-172 144-171

Diesel Particulate 178-860 106-662 104-518

B_~ 100-155 60-107 67·lJ4

Fonnaldehyde 4<>86 24-43 27-48

Gasoline Vapof3 17-6lI 24-95 30-119

Mbcstos 5-33 ND...... NO

A..claldehyde , I I

Gasoline Particulate 1-176 1-156 1-146

Ethylene: Dibromide I <I <l

Cadmium <I <I <I

Dioxins NO NO NO

Vehide lntenQl" Emillsions NO NO NO

TIle risk estimates are 95% upper confidence limits .
The risk estimates for asbestos, cadmium and ethylene dibromide are for ul"ban
exposure only. Risks for the other pollutants include both urblIn and rural exposure.
ND = Nol Delenninl:d....

•..

•

•
Note: TIle risk wimales aRl upper bound estimates; theMfole, \hey are not inTended

10 rqm::seot actual numben of cancer cases but rather can be used to rank the
mobile lIOUICe pollutllnlS and to guide further study.

Projections do not accoum for the 1990 CAAA evisions. Risk estimates are
currem:ly being ~ised as pan of the EPA study of "Mobile Source Relaled Air
Toxka" requited by Section 206 of the CAAA.

•
FINAL· November 1991 , .
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Appendix D. Mobile Source Air TO:dCl

This appetldDc provides detailed listS of air toxics of concern to human health. These

lists were used to help decide which !Oxics to include in the NQflroad Engine and Vehicle

Emission Study.

Table D.Ol. Mobile Source Related Air To:Ul:a for EPA Study:

Benxenc: Metals:

Formaldehyde Iroo

Acetaldehyde C"I'I"'

1,3-Butadiene Selenium

Diesel PaniClllate Platinum

Gasoline Particulate Cerium

Gasoline Vapon

Table D-02. Southwest Researcb Imtituk Recommmdattonll.

Benzene

Fonna.ldehyde

Acetaldehyde

1,3-ButadieDe

Guoline Vapors

Diesel Particulllle

Gasoline ParticullUt!

1<00

"lnduded in lbe EPA 3tUdy of "Mobile Sou..,. Relal<d Ail' Toxie&"~ by Section 206 of lbe CAAA

FINAL _ NlWmIber 1991
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T.ble D·03. Other MotOf' Vehicle TODCll frum Title m of the
1990 CIUD Air Act Amendments,t

Acelonitrik Hexane

Acrolein Lead compounds

Acrylic acid Manganese compounds

Carllon Disulfide Methanol

Carbonyl sulfide Methyl ethyl keytone

Catechol Methyllert. butyl etheJ:

Chlorine Naphthalene

Cresols/CIesylic acid Phenol

Dibem:ofurans Polycyclic organic t1UIlIer

Diethyl sulfate Propionaldehyde

Dimethyl sulfate Sry_

1,4-Dioxane Toluene

Ethyl benzene 2,2.4_Trirnethylpentane

Ethylene dibromlde Xylenes

Ethylene dichloride

, Tllis Iii8I compiled by tho Office of MobiJo seu- in JlII'~ tbI! EPA study requi.m1 by Sec1i.oa 206 of !be

0-
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• Appendix E. Manufadurer Association MemlM'nhip

ThCI appendix provides a shott description for the primary manufacnm:r association~

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

provided.

Industrial Trw;:k AssociatioD

The Industrial Truck Association (ITA) is die national, not-for-profit trade associ,~lion

of forklift truck manufact\lR!fS and their suppliml. ITA members collectively produce and

sell 90 percent of all industrial foddift truCD in the United Srates.

Regular Members

•

•

Baker Material. Handling Corp.
Bamtt Industrial Trucks
Big Joe Manufaeturins Co.
Caterpillar Industrial frn:,
Clark Material Handling, Inc.
Crown Equipmeot
Drexel Induslries, Inc.
Elwell-Parker Electric Co.
Hysler Company
K-D Manitou, Inc.
Klllmat AC
Komatsu Forldift Irn:.

USA
e.....

Milllubishi Heavy Industries
USA
e.....

Associate Membelll

AndersQII Power Products
Aquila Corporation
Basiloid Products Corp.
C&O Power Systems
Cascade Corporation

FINAL - Novanb.. 1991

Multiton MlC Corp.
Nissan lndust. Equip. Co.

USA
eM"'"

The Prime Mover Compmy (BT)
The Raymond ColpOflUion
TCM America

USA
C. ITOH
TCM

eM'"
Delval Handling

Toyota
USA
e.....

Yale Malerials Handling Corp.

Chloride/pilOl
Curtis lnslrumo:ms, Inc.
East Penn Mfg. Co., Inc.
Engelhard Corporation
Erectowe!d Co., Irn::.
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ITA Associate Members (continued) •
E)\i~ Corporation
GNB Indust. Battery Co.
Hercules Engines, Inc.
Industrial Tires, Ltd.
K W Battery
Kenhar Products Inc.
Kurdziel Industries

Long Reach Mfg. COIl"
PrestoIite Electric Inc.
Sevoon
Slee! of West Virginia
Swing-Shift Mfg., Inc.
Toyoshima
Vickers, Inc.

Portable Power Equipment Manufacturers AlilIociation

The Ponable Power Equipmenl MlIIIUfactlllerS Association (PPEMA) is the national,

not-for-profit trade association representing the manufllCtnI"ers of small engine powered off

road equipment such lllII chain saws. string trimmers, bnlsh ennen, blowen, hedge trimmen,

generators and ent-off saws. PPEMA's members mllllUfllCtuR: the engines used in the final

products they produce.

Members •
Allied Signal
BASF COIpOralion
Carlton Company
Dolmar U.S.A., Inc.
Edw, Inc.
Homelile Division of TexttOn, Inc.
Husqvama Furcal &: Garden Company
Inertia DynamiCll Corporation
KawlI8aki Motor Corporation, U.S.A.
Komatsu Zeaoah America, me.

Outdoor Power Egpj,....,... lnstjt.1!, Ioc.

Oregon CUlting Systems, Division of
Blount. Im:.
Poulan/Weed Eater
R.E. Phelan Company, Inc.
Shakespeate Monotilalnent Company
Shindaiwa, Inc.
Stihl, Inc.
The Toro Company
Walbm Corpm:lJ:ion
U.S.A. z.ama. Inc.

The Ouldoor Power Equiplmnt Institute (OPEl) is the nationallrade association

representing manufaeturerll of consumer and commercial outdoor power equipmenl and their

major components. OPE! rnernbas produce the following types of equipment and products:

walk-behind lawrunowen; rear engine riding mowers; lawn tractors; garden tractors; walk

behind tillen; walk-behind snow throwers; commercial turf Cate equipment; engine.!
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attachmel1lS/compo~lJI; s~dders/grinders; lawn vacuums; flexible line trimmers; leaf

blowers; log spllners; power brakes and thatchers; and lawn/edger/trirnrnen. In most cases.

the goods manufactured by OPEl members are produced for the conswner mad:et, and

represent 86.9 percent of the U.S. market for lawn and garden equipment.

Rei"'"! Members

•

•

American Yard Products
Ariens Cornpm)' Consolidated
AlIas Power Equipmem
Bunton Company
Jolm Deere Horicon Works
Dixon Ind~s, Inc.
Exmark Mfg., Inc.
Ferris Induslriea, Inc.
Garden Way, Inc.
Ganlen Way, Inl;:.-PW
Hoffco, Inc.
Homelite Div. of Textron
Honda POWeJ: Equip. Mfg., Inc.
Howard Price Turf Equiptn:nt
Ingersoll Equip, Co., Inc.
F.D. Kees Mfg. Co.
Kut-Kwick COIpOl"ation
Lambert ClI1JlOl"aJion
Lawn-Boy, Inc.

Associu Members

Ataco Steel Products Corp.
Auburn InduIltties, Inc. KTC
Briggs &: Sl:nIaOfl Corp.
Brinly.Hardy Co., Inc.
Capro, Inc.
Carlisle Tire and Rubber Co,
Dana Corporation
Delta Systems, Inc.
Dickey_lolm Corp.
DICO Tire, Inc.
Duramalic Products
Eaton Corporation
The Empire Plow Co., Inc.
FWH:r Barton, Inc.
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Maxim Mfg. Co.
MID Products, Inc.
The Murray Ohio Mfg. Co.
NOMA Ouldoor Products, Inc.
Power King/Div. of Support Services

lmemational
Ransomes, Inc.
Rom-Hoe
Sarlo Power Mowers, Inc.
Scag Power Equipmem, Inc.
Simplicity Mfg., Inc.
Solo Incorporated
Southland Mowt'r Corp.
Tornado ProduClll
The Torn Company
Trailmate, Inc.
Wheeler Mfg. Co.
yazoo Mfg., Inc.

Geneco Mfg., (Div. of PLPj
Kelch Corporalion
RoWer Company
Lund Intemll!ionll1
Michigan SeaJ Company
Monsattto P1l\SliCll Co.
New Hampshire Industries
Onan Corp.-Engine Division
Sauer-Sundstrand
Southern Mills, Inc.
J.W. Speak« Corporation
Tecumseh Products: Company
Teledyne TOIlI1 PoweJ:
Torrington Company

[ .'
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OPEl Associarc; Members (contWuedl •TIarularnerica Commercial Snapper Power
Equipmenl Finance Corp.
Tuff Torq Corporati"n
Wescon Products Company

Engine Mangfacturers Association

Whirlttonic$, Inc_
Woods, Div. of HesSIon
YUalla-Exide Battery Corp.

"The Engine MllDUfactuterll Association (EMA) repmlems the manufaClurers of engines

for all applicali<mS other than ain:raft and passenger cars. Membership includes both small

and large engine manufacturers.

Members

American Hondo.
American Su:mki
Briggs&Stratton
Catelpillar Inc.
Cummins Engine Company
Deere & Company
Dl':lroit Diesel Cotporalion
Dl':utz Corporation
Ford New Holland
General EleClric
General Moton Corporation
Hino MOIOrll, Ltd.
huzu Moton America,lrK:.
Kawasaki M9IOn Corpotation
Kohler Company
Komatsu LId.

Equipment MIIIII',dpnn Imtltule

KubOla COipOI'ldion
Li8te:r-Pener, Inc.
Mack Trucks, In<:.
Mercedes-Benz Truck
MilSubishi Engine North America, Inc.
MilSUbishi Moton America
Onan Corporation
Scania USA, Inc.
Tecumseh Produeu
Teledyne Tow PoweJ:
Toyola Industrial Engines
Volvo GM Heavy Truck
Waukesha Engine Division DreSiIeJ:
Industries
Yanmar Diese1 America

•

The Equipmenl Manufaclufer5 Institule (EMil is the principal associalion in the Uniled

States reprellenling manufactuIus of agricultural, construclion, forestry, malerial handling and

utility equipment.
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EM! Active Mem!leQ

Aero-Lift Company
Agrequip, Inc.
Alamo, Group
Alfa_Laval Agri, Inc.
Allied Products Corporation
Alo USA Inc.
Alsea Industries Inc.,
Amerequip Corporation
American Coupler SystelI1ll, Inc.
American Trencher Inc.
Arts-Way Manufacturing Co.
Asplunch Mfg. Division
Auburn Consolidaled Industries
Augers Unlimited, Inc.
Automatic Equipmem Mfg. Co.

Bab50n Bros. Company
Badger-Nonhiand Inc.
Behlem Manufacturing Co.
Bolarwl Machinery Inc.
Bor-It Mfg. Company Inc.
Bou_MRlic, The Dairy Equipment

Div. of DEC Int., Inc.

CaIavar CorporRlion
Carefift Equipment Ltd.
J I Ca:le
Calerpillar Inc.
Charles Machine Works,Inc.
Chief Industries Inc.
CIMs of America, Inc.
Clay Equipmem CorpunuiOll
Crenlo, Inc.
Custom Prod!.u:I:II of LitcllfieId

Dahmer Fod:; Lift Ltd.
Danullel' Machine Co.
Deere & ComplIllY
Deul:I:-AlIil1 Corporation
DICKEY-john Corporalion
Dunbar Manufacturing Inc,

Elliot! Equipment Cmp
Esco Corporation
Eversman. Inc.
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MlIIIIlfaet""', M1loci.UQD Membo"lup

Fammand, Inc.
tft Corporation
FMC Corporation
FMC Corporation/AG Mach. Div.
FMC Corp./Food Processing

SystelI1ll Div.
Ford New Holland Inc.
Franklin Equipment Company
Full Vision Inc.
Furu.kawa Dilltribution (Europe)

Garmon Manufacturing Co.
Gehl Company
General Cable Company
Genie Industries
GradRll Company
Great Bend Manufacturing Co.
Gregol)' Manufacturing Company
Grove Worldwide
GT. Inc.

Ho.gle Mfg. Co.
Hanson Silo Company
Harlo Products Corpotation
Hawkeye Steel Products Inc.
ACC, Inc.
Hesston Corporarion
Hiab Cntnl!S & Loaders, Inc.
Hi-Ranger, Inc.
Holan Manufacturing Inc.
H.D. Hudson Manufacturing Co.
HutehiDsOll Will-Rich Mfg. Co.
Hydncrane Inc.

ICM Industries, Inc.
Indag Industries Inc.
Ingersoll Rand Road

Machinery Diviolion
lntergy Inc.
Iowa Mold Tooling Co.

JCB, Inc.
JLG Industries Inc.
J-Star industries Inc.

,



EM! Active MwJbers (continued)

K.D. Manliou. Inc.
KMN Modem PlUm Equipment, Inc.
KQbalco America IrK:.
Krause Plow Corporation Inc.
Kubola Tractor Corporation

Leon-Ram Enterprmes. Inc.
Lift_A·Loft Corporation
Livestock Monitoring Systems, Inc.
Load Lifter Mfg. Ltd.
J.E. Love Company
Lowe Manufacturing Co., Inc.
Lull Corporation

MacDon lndusuies 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 TraclOlll Ltd.
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/Yark DivisiOD
Miller StN~ Inc.
Mitsubishi Heavy IDdumies Ltd.
Mustang Mfg. Co., Inc.

National Crane Corporation

Palm Industries Inc.
Patz Sales Inc.
Pertach, Inc.
Pettioone Michigan
Pierce-Co=1I Corporation
Pinnan Mfg. Company Inc.
Pixall Corporation

Powell Mfg. Co., Inc.
Prime Motor Company

Reach-All. Inc.
Reedril. Inc.
Reese Engineering Sales Ltd.
Rohn Agri Products
Rome industries, Inc.

Sandersou Equipment Inc.
Sellick Equipmenl Ltd.
Simon Aerials Inc.
Simon-RO Corporation
Simon-Telelect Inc.
Simpson Machine Corp.
Sims Mfg Company
Skyjack Inc.
A.O. Smith Harvesrore Producls
Snorlr.el Economy, A Figgie

International Company
Stralo-Lift Inc.
Sweepster, Inc.

Taylor Pittsburgh Implement Div,
Teco Inc.
Terramite Construction Equip. Co.
Thomas Equipment Ltd.
Timberjllck, Inc.
Time MlUIofaeturing Co.
Toyota Industrial equipment
TRAK International Inc.
The Tye Company

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

Volmet Gafner. Inc.
Vermeer ManufaclUring Co.
Vibra King. Inc.

Wain-Roy Inc.
Western Combine Corporation
Weslfalia Syslemat
Westfudd Industries Ltd.
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• EM! Active Members (continued)

Westmoor Ltd. Dairy Division Yanmar Traclor (USA) Inc.
While-New Idea Fann Equipment Co,
Wil-Rich Zetar Tractors, American
Workfon::e Products. 1m;.

Associate Membership

ABC Publishing Ag Group Dana COl)lOration
Ace Pwnp Corporation Dana Corporation-Drive Train
Acme 5'«' Company Service Corporati'm
Ac:roquip Corporation Dana Corporation-Auid Producl
Aetna Bearing co Sales Division
Allied Signallnc. Dana Corporation-Mobile Fluid
Armco Steel Company Produet$ Division
Armstrong Rim &; Wheel Dana Corporation-Perfect Circle

Manufaetw:ing Co. Produeu Division
Associated Construction Dana Corpmation-Spicer Off-

Publications Highway Axle Division
Atwood Mobile Produet$ Danll CO!pOf8lion.Spicer Universal

JOOll Division• B & B Industries Dana Corponuion-Wamer Electric
Barrel Service Company Division
Bethlehem S~I Corporation Dataques1 Inc.
Bondioli &; Paveal, Inc Dayco Produets, Inc.
Robert Bosch Cotpomion !"kale. Pans Network
BridgestonelFirestone Inc. Deaoil Diesel Corporation
Bw:ge:ss-Nonon Mfg. Co. Dka, Inc
Busatill Bros. Mfg., Inc. D.ie!ld &; Gas Turbine Publicatiollll

Doerfer Engineering
California Farm Eqnipment Show Donaldson Company. Inc.
Calumel Steel Co. Drives Incorporated
Carlson Martetin8 Group
CCU. Ine. Eagle Engineering 8£ Manf. Inc.
Central Steel 8£ Wile Co. Eaton CorpoJlltion
Chicaao Tube 8£ Iron Co. Eleetri<: Power & Farm Equip. Show
Cilicorp (USA) Inc. Engineemt ProduCIS Co.
Cilica'1' DeaieJ: Finance Equipmenl Managt:menl Magazine
Clad: Componentll Intemalional
CMF&Z Fairfu:ld Mfg. Co.
Conrrol Concept'! Inc. Farm Journa1lnc.
CR Industries Farm Press PublicatiOllll
CumrniruJ Engine Co. FIIm1 Science Review• Cunis Machine Company, Inc. Ft:deral.Mogui Corporation
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EMI Associate Membership (continued)

Feralloy Corporation
First National Bank: of Chicago
Aeetguard, Inc
Forward Mfg. Company
Fuji Tello Co. Ltd.

Gales Rubber Company
Gear Products Inc.
Goodyear T~ & Rubber
Oranuner Inc.
Grinnell Mutual Reinsurance Co.

H & L Tooth Company
HBJ Farm Publications
Heartland Communications Group, Inc.
Herschel Corporation
Hunh Aide North America Inc.
Husco International Inc.
Hydro-Lina Mfg. Co.

Independence Tube Corporation
Indiana Mills & Manufacl\lring Inc.
Ingersoll Produeu Co.
Inland Steel Company
International TrllllStlllssious Ltd.
ITT Commercial Finance

JEIRO Oticago
Johnson Hill Press, Inc.

Kenhar Produeu, Inc.
Knapheide Mfg. Co.
Kondex Corponrioa

Loegering Mfg., Inc.
Lombardini, U.S.A., Inc.
Long Mfg. Ltd.
LTV Steel Company
Lund Internalional

MacKay & Company
Magna-Power Inc.
Marmom-Herrington All-Wheel Drive
MCr Plsnners Inc.
McCord Heat Transfer COlp.

,.,

W. McDougall & Associates
Metron Steel Corpontion
Mid-West Company
Milico Mfg. Co.
Milwaukee Forge
Modine Mfg. Co.
Moline Paint Mfg. Co.
Morse Controls Division

Neapco Inc.
NelJl~ Steel Company
Nelson DoCamp Corp.
Nelson Industries Inc.
Nippondenso Sales, Inc.
North American Equipment Dealers

Association
North American Farm Show Council
NPS Metal Service Div. of National

Materiab Limited Partnership
NTN Bearing COrpora!ion of America

OEM Controls, Inc.
Oldenburg Group Inc.
Onan Corporation, Engine Division

Parker Hannifin Corporation
Phoenix International Corporarion
Pirelli Steel Corporation
Pirglas/Amtstrong Tire Corporation
Power Show Ohio
Powerline, Inc.
PPG Industries, Inc.
Pro~8Sive Fanner

Quality Screw ProdIJets, Inc.

Racine Fluid Power, Tnc.
Racor Division of Parker Hannifm

Corporation
Raybestos Products Co
Road & Bridges Magazine
Robinson Steel Co.
Rockford powenrain Inc.
Rockwell Intemalional
Joseph T. Ryenon & Son Inc.
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EM! As§oci!lte Membership (continuedl

Sajac Company Inc.
Sauer-Sundsuand Company
Sears Mfg. Co_
SGM Company Inc.
Snap_Tite Inc.
Sranadyne Automotive Corp.
Stanley Hydraulic Tools
Stewart Warner Hobbs Corporation
Stewart Warner South Wind Corp.
Succe8llful Fanning
Carl Sulberg Gmbrl & Co.
Sunbelt Agricultural Exposition Inc.
Synchro-Slart Producu Inc.

Teledyne Ponland Forge
Teledyne Total Power
Timken Company
Tiran Whccl Intemational Inc.
Torrington Company
Tramac COrpllnltion
TRW Automotive Sector
TRW Ron Gear Division
TRW Transmission Electronics

Division

TRW Valve Division
Twin Disc, Inc.

UNFl-Leavin
U.S. Axle, Inc.

Valmont Industrie~, Inc.
Valspar Corporation
Vickers, IncOll"mued
V/R Tubular Products

WalleTScheid, Inc
Welllller Engineering Inc.
Webster Electric Company Inc.
WeS!em Association
Wilton Corpofllti.m

Yowtg Radiator Company

zaItnradfabrik Passau GmbH
ZF of North America
Ziagebein Associatell, Inc.

CQJ!l!trustion Ind.!'! Mlnyfaetm" AmciatiqD

'The Constroetion Industry MtU1Ufaetwefll Association (CIMAl is an 80-year-old

international1:I'ade association representing over 175 manufacturers of cOllSlruction machines,

components and a:ttaehmems used around the world. 1be equipment is used primarily in the

heavy eonstruction, eanlunoving, roadbuilding, housing, mining, rruuerial handling,

maintenance, energy and forestry fields.

Members

•
The Aberdeen Group
Aeroquip Corporation
AGL Corporation
Ajusla-BuckelB, Inc.
Akkennan Mfg. Co., Inc.
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Allen Engineering Corp.
Allied Steel &: Tract<.n" Prdts.
Allmand Bros., Inc.
American Test Center
Amida Industries Inc.
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CIMA Memb!l1S (,;9D1inucdl

Amo,;o Todon ProduCtS, Inc.
Analysts Inc.
Associates Commercial Corp.
Associated COl1lltroction Pblcns.
Astcc Industries, Inc.
Atlas Copeo AD/Atlas Copeo

Barber-Greene Company Equipment
Baum Publications Limited
Better Roads
Beuthling Manufaduring Co.
Blaw-Knox Construction Eqp Corp.
BNR Equipment Ltd.
BOMAG (USA)
Bondioli & Pavesi Inc.
Briggs & Stmnon Corp/lnd1 Div

Cahners Publishing Company
Canica Export Corpmation
Cedarapids Inc.
Century n Inc.
Champion Road Machinery Limited HlI/Ut:f
Chemgrout In\;.

eH & E Mfg. Company, Inc.
The CIT Greup/lnd'l Financing
Clark.-Hunh Componen\$
CLS Laser SyStems, Irn:.
Coleman Engineering Inc.
Concrete EqUipmelU Company Inc.
Col1lltroetion Eleecronlcs Co., Inc
Constmetion Equip Ins Aaenq/KMC
Construction News PubJisbjng Net
Cornell Crane Mfg. Ltd.
Conoon & BlICk of Wm:ansin, Inc
Cwrunins Fngim Company, Inc.
Cushion CUI, Inc.

DaewOQ Machinery!DaewOQ Heavy Ind
Daily Commercial NeW5/Southam
Dataquest Inc" Macltinery Inform
David White Inc.
Dealer Parts Network, Inc.
Denman Tire Corporation
Detroil Diesel Corp.
DeulZ Corp.

Dioo Tire, Inc.
Drilling Technique Co.
Eagle Crosher Company, Inc.
Eagle Engineering & Mfg., Inc
Eagle Iron Works
ECCO-E1ectronic Control3 Company
ECHO, Incorpomted
EdgeD Communications
Efficiency Production Inc.
Engineering News_Record
Equipment Data Aa!lociates, Inc.
Equipment Manap:ment Magazine
EqUipment Today
Erie Strayer Co.
ESCO Corporation
Etrlyre International

Fa\x:o Power Inc.
Fiata1lis North America, Inc.
Fina1ay Hydrascreen OMAOIFin1ay

Gardner-Denver & Mining
ODM, Incorporated
Gehl Company
Oencor Ind\l$lries Inc.
General Engines Co. Inc.
OH_Hensley Industries, Inc.
GOMACO Corporation
Gorman·Rupp Company (The)
Orandaii CotttparIy The
Gruan Equipment Co., Inc.
Griswold Machinery & Engineering
Grove Worldwide

Hayes Industrial Brake Inc.
Heavy Consun News/Maclean
Heltzel Company
Hendrix Mfg. Co., Inc.
Hercules Engine, Inc,
Hoban Brothers Company
Huber Reversible Fan Inc.
HYPAC (Formerly Hyster Co.)
Hyundai Canst!. Equip.

•

•

•
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CIMA Members (continued)

Ingersoll-Rand Company
Ingram Mfg. Co.
Intercontinental Pub. Inc.
Iowa Mold Tooling Co" Inc.

ILO Industries Inc.
1<lrdan-Sitter Associates

KafO Works Co. Ltd.
Kenworth Truck Company
Kerins IndtlStries, Inc.
Kohler Comparty
Komatsu Dresser Company
KOldy-Colyer
Krupp bidustries bic,

LaBounty Mfg. hie.
Laser Alignment Inc.
L.B. Foster company
LINCOLN a Pentair Company
Lindsay Manu&cturing
Link-Belt ConslIU-ction Equip. Co.
L & M Radiator

Mack Truck, Inc.
Maclean Hunter Publishing Complll1y
Magnum Diamond & Madtinery, Inc.
Manitowoc Engineering Co. (HOW

BOARD)
Mlll"a1bon LeTourneau, I..onriew Dw
Marldoad Systeml, Inc.
M-B-W, bicorporated
McLeUIlD Equipment, Inc.
Mcul Fomts Corporalion
MlCOIncorporated
Milltr0nic8, Ud.
Minnich Mfg. Co., Inc.
MKT Manufae:turing Inc.
My Little Salesntllll-

Navistar Int'l Transponation
Neal Manufacturing Company Inc.
Nordberg Inc.
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o & K Trojan, Inc.
OZzie's Pipeline

Parker Hannifin Corp.
PAT Equipment Corp., Inc.
Payhauler Corp.
Pltillips Temro
Pileco, Inc.
Ponec Inc.
Power Curbers, Inc.
Powerscreen of America, Inc.
Precision HydroSialics, Inc.
Prince Manufacturing Corp.
Production Engineered Products
Public Worb Publications

Remsey Technology Inc.
Rammer U.S.A. Inc.
Ranco TrailerlI
Randall Publishing/Equip World
The Read Corporation
Recycling Systems Inc.
Rexworb Inc.
ROC Construction Equipment

Rilctue Bros. Auctioneers
R<Jllds Be Bridges Magazine
Rock Be Din Magazine
Rockland Manufacturing Co.
Rockwell lntenwional
Rosco ManufaclUring Complllly
Rosa Compu,y

SlI11UIUng Shipbuilding & Heavy Ind.
Sauer-Sundstrand
Scan Road Im:.JNobellndustms
Schaeff Inc.
Shuttlelift Inc.
Siota Steam Cleaner Corporation
Snap-Tite, Inc.
Snorkle_Economy
Spectra-Physics Laserplane, bic.
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CIMA Membefs (contin!1cd)

Speed Shore Corporation
Stanley Hydraulics Tools
Stephen~ Mfg. Co., Inc.
Stone Consnuction Equipment
Sullivan lndUStries. Inc.

Tadano Lid.
Tamrock Corp/Driltech, Inc.
Target Products, Inc.
Taylor Machine Works, Inc.
TC IndustrieS/Processed Steel
Teledyne CM Products, Inc.
Teledyne Total Power
TEREX CorpITEREX Div/Koehring Crane
E:\cavatorsINW Engineering Unit Rig

National Marine Mamdac:turen A.uociltion

Thompson Pump & Mfg. Company
Trail King Industries, Inc.
Trame Corporalion
Transwind, Div. Water Bonnet Mfg.

Vickers. Incorporated
VME Americas, Inc.

Wert-Brau Company Incorporated
Wirtgert America, Inc.
WiscotlSin Electrical Mfg. Co., Inc.
Wyco Tool Company (The)

•

The National Marine ManufIlCt\lrerS Aasociation (NMMA) J'ePft'sents manufacturers of

boats, marine engines, accessories and services. Marine engine manufactwers are represented •

by the Association of Marine Engine Manufacturers (AMEM), whose members are listed

below.

Members

American Eagle Marine, Inc.
American Honda Motor Co.
American Suxuki Motor Corp.
Baker Inc.
Caterpillar Inc.
Commandet Marine Corp.
C1\ISader EngiDea
Curtttnins Engine Co, Inc,
Delroii Diesel Corp.
Eagle Engine Marine
Flagship Marine Engine Co., Inc.
Gil Marine
Indmar Products Co., Inc.
Isuzu Diesel of Nonh America

E-12

IVECO AlFO S.P.A
Johnson & Towel'S, Inc.
Lister-Petter, Inc.
Marine Power, Inc.
Mariner Outboards
Mercmiser
Mercury Marine
Merlin Marine Engine Group
MnJ of North America. Inc,
Nissan Marine & PoW(:r Products
Outboard Marine Corporatiun
P;wnan Dieseils
Peninsular Diesel, Inc,
Pleas~craft Marine Engines
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NMMA Members (continued)

Stewan & Stevenson Services
U.S. Marine Power
Univetl!al Motors-Medalist
VolvQ Penla of America
Wesrerbeke Corporation
Yamaha Motor Corp.

International SnowmobUe Industry ASIIociatioo

The International Snowmobile Industry Association (ISIA) i. tho: trade association for

the snowmobile industry.

Regular MembeP

Arctco, Inc.
Bombud.H:r, Inc.
Yamaha MeMor Company, Ltd.

Associate Members

•

Arctic Rectl!8tional Distributors, Inc.
ASV Incorporau:d
Brook.s Equipment (West) Lid.
Carnoplast Inc.
Charles R. Bell, Ll:d
Eastem MIUketing Ltd.
Gilles Soucy. Inc.
Groupe P.P.D. Inc.
Hi-Lex Corporation
me ClInIIda
Kanernmu-Oosho (USA) Inc.
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Marr'. Leisure Products Inc.
Mikuni Ame:rican Corporation
NGK Spark Plugs Canada LId.
Nielsen Distributing International
Northern Stores Inc.
Saini Paul Melalcraft, Jm:.
Suzuki Motor Corporalioo
Sveriges Snofordonleverantorer
The Bryanl Corporation
Wrico Stamping Company of Minnesota

"
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Appendix F. Tecltnkal Review Group Repnsmtativell

The foUowing groups and organi<:ations external. to EPA provided a technical reviewer

10 serve on a technical review panel. This paneL provided feedback to staff on technical

issues during the study.

California Air Resources Board (CARB)
COfllltruction Industry Manufaet1ll'!:rs Association (CIMA)
Engine Manufacwrers Association (EMA)
Equipment Manu.fa<:tuun Institute (EMIl
Industrial Truck Association (ITA)
National Marine Manufacturers Association (NMMA)
Nonhelillt States for Coordinated Air Use Managemem (NESCAUM)
Outdoor Power Equipment I/I.IItirute, Inc. (OPEl)
Portable Power Equipment ManufaetureIll Association (PPEMA)
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APlM'ndix G. Emission Inventories Developed Using SIP and CARB Data

M EPA began its study of nonrood emissions. <me of the moSI comprehensive soun:es

of data ~ady available were emission inventories develQPed for State Implememation Plans

(SIPs). EPA cornidered existing draft emission inventories developed by states in 1987 SIPs

and tecern inventories developed by the California Air Resources Boanl (CARB) for their

SIPs. SIPs from eighteen geographical areas were used, as wen: CARB analyses for Seven air

basins in California. Table 0-01 provides a list of these areas.

Table G-O!. SIP and CARS Inventories COlJlidered.

SIP GeogTapbical Area CARS Air Basin ,

Atlanta, GA MSA Mountain Counties

Beaumont-Port Arthur, TX MSA Sacramemo vaUey

Boston-Lawrence-Salcm_Lowell_Broclr.ton, MA NECMA San Diego I
Chingo-Gary-Llike County !L-IN-WI CMSA San Ftaneisco Bay
(IL portion) "'.
Stale of Connecticut San Joaquin Valley

Dallas-Fon Worth, TX CMSA 800m Central Coast !I
Denver-Boulder CO CMSA South Coast I
Duluth, MN-WI MSA (MN portion)

El PWlO, TX MSA

Fon Collins-Loveland, CO MSA

Hartford·New Britain·Midd!etown-Brislol, cr NECMA

HOU$lon.,Qalvenon·BtIZOria TX CMSA

Loni3ville, KY CMSA (KY poRion)

Minne8poI.i:l-St Paul MN·WI MSA (MN ponion)

State of New JenJey

Stale of Muaachusetts

Seanle-TlICQtIIlI WA CMSA I,
Springfield, MA NECMA

,
,

Certain gllpS Illld inconsistencies, as wt:ll as outdated emillsion faclors, in lhe SlP

inventories made it difficuLl 10 use invenIories as availsble. However,!he SIP inventories
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considered were developed in enough delail that it was possible to discern how aClivity levels •

for nonroad mobile sources were estimated. EPA resolved lhe inconsistencies where possible

and substituted new emission facton in order to generate new inventories based On the SIP

dala. The emission invet1lOries developed by CARB for nonroad mobile smm:es were much

more detailed lhan those from the SIPs, and were summarized without revision by EPA.

EPA also contracted for the gathering and compiling of new, comprehensive emission

inventories in 24 cities, as described in the body of this report. The SIP inventories

categorized nonroad mobile 'lOUI'Ces in slightly different ways than EPA did in developing

new emission inventories. In Table G-02, the SIP and CARB categories IIR: compllR:d with

the len equipment categories developed by EPA for this study.

Table G-02. Difl'ennt W.ys of C.tqor"ing NODrOlld MobUe Sources.

S... CARR New EPA 24-City

Construction Equipmem Heavy-Duty Farm Agricultural Equipment
Equipmem

Industrial Equipment Heavy-Dilly Construction Logging Equipment
Equip.

Lawn & Garden Equip. Ulility.Lawn,G~ ConslrUCtion Equipment
Equip.

Off-Highway Mmorcycles Off-Highway Mobile Ugh! Commercial........
Snowmobiles Marine Vessels Industrial Equipment

Recreational BoalS Airpon Service
Equipmenl

Commercial Mllrine LawD & Garden
Vessels Equipment

~creational Equipment
Recreation.al Marine

Cmmnercial Marine
Vessels

•

•
FINAL· November 19"1



•

•

•

EmisslOtl!nv<oltorie. Developed V.in!! SIP ODd CA.RB Dota

The following section describl:s in gn:alcr detail the data obtained from SIPs and the

methodology used in creating the invemorics using this data.

SIP_Based Activity Levels

Emission inventor~~ developed as part of Slate Implementation Plans, or SIPs,

which are submitted pcriodkally to EPA by areas that do llOI comply with NAAQS. SIPs

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 bas"line

emission inv"ntory. Stale air quality pianneili generally develop emission inventories for

nonattainmem areas following the metbodolQgics outlined in the existing EPA guidance.'

EPA provides infonnation on preparing emis5ion inventories for SIPs in a series (If

five documents enlit1ed ProcedlU'es for Emission InvtnWry Preparation (hencefonh simply

Procedures). 'The IIfSI volume gives an overview of the methodologies and reponing

requin:melllll for emission invenlorics and IIUbsequent volumes give the methodologies

when:by activity levels may be estimated at the counry level {',If point sources.' nonroad and

highway mobile ~ources,' and other an::a sources.' Although all mobile sources are a

subcategory of area sources, the Iem1 "mobile source" was often used in palIl SIP emission

inventorie$ to n:fer solely to highway vehicles. EmissiQllll from all other mobile sources are.

in such cases, often rqxmed as "off-highway mobile sources" in the area source invenlory,

This is likely due to the flld lhat highway vehicks an:: Bally regulilted and therefore much

better characterized Ihan. I\OJU'<'Iad mobile sources. Also, nonroad mobile source activiry is

often more similar to dw: of mher area sources than.is highway vehicle activiry. For

example, COIlatruction equipmem activity can be charllClCrized by considering the consuuction

indu:slry employmem during the inventory period. Slmilady, fuel cOll:lWDption (e.g. healing

oil) in cormnen:w and industtiaIapplicarions may be estimalcd u:sirtg employment statistics in

the applicable indu:stries. Where possible, the emission factors in the EPA guidance

document were updated to include more recent data. A full discussion of the development of

revised SIP emission factors ill contained in Appendix L
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NOUI'ON1 Basi'" aad Vehicle Emissioa SlIIdy

After aetivily levelll for the vanoUll source types have been estimated, emission

factors" must be applied 10 calculate emissions in millIS per unit time for each of the

pollutants being smdied in the inventory area.

Inventories developed for SIPs are usually developed for a given base year (BY);

hence emissions are exp~ssed in tons per year (tpy), In areas whe~ nonattainment is a

SellllOna! problem, the inventories may also be temporally adjusted. In many areas, ozone

nonattaimnent is predominately a :rumrnenime problem; therefore, emissions of ozone

precursors are expre.sed in tons per summer day (lpsd). Similllrly, because CO nonanammem

i. Ullually a wintertime problem,' CO emissiOIlll are often expressed in tOOli per winter day

(rpwd). In il. analysis of SIP emission invenlo~s, EPA W1ed those seasonal adjnslmcrll$ that

were reported in the SIPs.

For this .tudy, EPA ita:I exlllIlined several of the draft SIP invenlories developed by

state. for the 1987 and 1988 BY. Because of the CAAA requiremenl that .tateS develop

emission inventories for the 1990 BY, many of the 1987/1988 draft invemories have not been

fmalized at thilIlime. However, because the 1990 BY inventories will not be completed in

1991, only the earlier inventories may be consi~d for this srody, despite the fact that they •

are still in draft fonn.

In analyzins 1987 base year emission invemories from SIPs, EPA extracted the

activity level. calcW.ated for nonroad engines and vehicles. Because the activity level. WeI<:

.eparated from the emission factors, it was po$sible to apply the emission factors developed

as part of this smdy ro the activity leveJs to develop revised emission inventories thai have

benefitted from improvemel!lll to the emission factors.

In adjustina: the SIP emission invmtories for seasonal activily variations, EPA

detennined w'*: aswnptions had been used in the original inventory and applied only tho.e

having to do wilb seasonal variations. Coruequently, these seasonal temporal adjustments are

diffenlnl from those made in invmt0rie9 that also cOllllidered day-to-day activity fluctualions

or daily temporal adjustments .

• EmisIIiOll &cion for lIOIJf03d mobile IIOW"CeS IbM are cmrenlfy avoilllble &om EPA ltIidIPCe lie liven in
Campi/mio" ofAir PoUwam Emissi01l Facl"". Vo"""~1/: Mob;l~ 50WT", FaIInb BdiIioa aad Supplelllems. AP-42,
U.S, EovirOIImeotI1 Protecti"" Ageocy, R_ardI TTi.,.Je, Park, NC, september 19M,

t There OR ootlIbk e~tepIi...... however. "Tho: fono,.;nl ue", bad IW<l or more .ornmenime CO ~"'''
''''•••,~.n 1986 aad t 988: a"""taIld, Obi.o; Ne... Yod; Oly, Nevr York; St. Looia. Miaow:i: aad Ste\IIleQville. Ohio,
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ElIlissioo ~lone. Developed V,ing SIP and CARB Dot,

Summaries of the analysis of SIP emission inventories all' given in the following

tables. Detailed results of the SIP emission inventories are given in State Estimates of

Nonroad EngiM and Vehicle Emissions,' which documents for each nonanainment =a

studied the noncoad engine and vehicle activity levels derived, the emissiOllS calculated, and

the emissions from other sources (i,e .• highway vehicles_ other area and point sources).

Emission inventories prepared by the CARD are considc.ed separately because

inventories for some nonroad mobile source categories have recently been developed by

CARD in support of California's proposed regulations applicable to such sources. These

emission inventories are generally more refined than those that hllVe been developed by stales

following the existing EPA guidance. Furthermore, they use different nonroad mobile source

categories and are, therefore, not dinlctly comparable to the dnd't SIP invenrories.

Because of these diffelW\Ces from the SIP·based inventories, data from California's

nonroad mobile ilOW"ce emission inventories were used as provided and compared to the

highway and other source emilJsiODll given in the March 1990 venion of the 1987 emission

inventory prepared by CARB. The nonroad mobile source categories for which CARB has

recently developed emilJsion invemories are: utility and lawn and garden equipment,' heavy

duty farm lUld construction equipment,' and conunercial marine vC8lIe1s.' I Tbese

inventories are also swnm.arized in the foUowing tables.

FINAL _ Nov....be:r 1991
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8uooYa...,
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EMISSION INVENTORY SUMMARY
Geographical Araa: State 01 New Jersey

'l'aase Year: ""f:;Lasl Change 10 Acliyjly lovei/;; 07103191 Taule G-15.
Last Emission FacIOl"Changes; 07105191

'C "'. CO % TIlIaI " .. % Total

Cal9QOlY .. .. .. ...... NO~1JN """'"
Falm Eq.ipm8III 1,~97 3,083 20,861 .", 0.89% 1.93%
ConSlrut1lon Equipment ... 2,744 5,401 .,.. 0.79% ,....
Industrial EquIpment S,079 9,780 89,108 1,14% ''''' 8.25%
Lawn & Garden E<p.llpmant "'56 " 19,12<4 05" ''''' '''''OIl HighwaV MoIolcycI9s OW .. 1,754 0,15% ,.... 0.16%......... '"

, "" '''''' ,... '''''R8Cf1llll110101l Boats H,m .. ",m 3.'" ''''' ,.-
yaona VtMt!s """ ..... .... """ """ """Nonroad EnQlII9S and Vehicles ,.,.. 44,719 171,Q33 5."" 12.88'JIo 15.84%

High....y MobIle Sources "'..... 1~5,139 "..., 51.32% ~1,91'" 73.90%
9IIlllf Area and PoWt 59uJcH 191,195 '57219 1l0'85§ 12,71% 45·m 10.26%

All Alee and Poinl Sources 446,105 341,096 1,079,979 100.00% 100.00% 100.00%

EMtSSK»o "tVENTORY SUUMARY
Geogrotplical Area: B\liIIlmont-PoII Arthur CMSA
Base Year: 1988
Lasl Changelo AdIvity lovals: 05t.KW1
Last Enisslon Factor Changes: 07105191

Calft?Qfll
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Iru'JS\JlaI Eq..ipmenl
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1!lgllWav Mobl" Sources
Utner Area J.jnt Soulces

." ; .... , ''''

".".
'""3,

1,012...
2,368

'"2,610
W ,,,
"

""'"18,828

Table G-16.

Summer ""..
"" NO< % Tolal " ..... ... HCIRsd tt9~ I!!sd

,... '" 0.01% 0.32%
1.16 7.32 ,... ,....
'" 0,62 0.07% 021%

'''' '00 0.01% ,...
0.01 '.00 ,... ,....
'00 '.00 ''''' ''''',.IT '" ''''' 002%

.LIli "'" """ 1461%
6,48 51.59 1.45'" 17.116%

41 20 22.10 9.23% 757%

""" • ""'" 89-32% 74,7!W. •44656 292.13 10000% 10000%
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" Fotm Equipm"'" ',= ',- ,~ .~ 0.51% ,-"$ CcnsINcticn Equipm"'" ,... ...,,, ". ""n 1.43% 10.40%

" Indoaolrial EquIpm..... ',,", 3.7oM1 ,., 10,25 0.01% 2,03%
lown " Golrdon Equipmonl '"'

, ,~ 0,02 0.12% 0,_
011 Hpoy Yclcrcyc:lo. ~

, ,m O,~ 0.01% 0,__.
0 , ,~ ,~ .- ,-

~... ,... " '" ,~ ,.. 0.01%

~_V_o • • IIJIIl IIJIIl ..... .....
8,1" 26,41' ".., n," ,- 14.30%

Hlghwoy UcbIIo Sctu""o 324.82 ...~ M.51'l'. 53.21%
()br Artt "" Psjp! SgJf9IO """ """ ..... ......
fill Ar.. one! Poii'll SCw<:<I. 58ti.12 _,00 100.00% 100.00%

EMlSSIOH INVEHrORV S~ARV
~ophi<:.hoe, EI Pose CUSA
BuoY_: ,-

Table G-1B.laol Gh0n90 '" AClNiIy levolll: ,~,

lao1E_ Foc1cf Changn: 07K1M11 ...." S...,mOl Winlor
~ """ 00 ~ """ ,,- % Talal co % TOlaI

CfI!<m .. .. .. ... ... "'-"" re.lm "'" co Wwd

Fonn EquiprlMlll n '" 1.032 0,23 on 025% 11>4% "n 0.71'1'.
Ccnotruc:»cn Equipmetll '" .,212 8,279 "n 11 ,5-( 2.1>4% 15.65% ~~ 5.86%
~01 Equipmorol ,~ '" ,." O~ 0.87 0.50% U~ ,~ 2.05%
lown " Gardon Equipn>Ofll ~

, ". O~ 0,00 0,_ 0,00% O,M 0.17%
011 f-I9wooy Mc4cfcyQoo ~ ,

~ 0.07 0,00 0_ ,- 0,19 0.05%
s.-mcbilo. 0 , 0 0,00 000 0.00% .- O~ 0_
Roaooblol_ 0 • 0 000 0,00 0.00% 0,00% 0,00 0,_
!""int Vn.... • • • IIJIIl IIJIIl ..... IIJIIl> IIJIIl ....Nc",_ Engino. and Vohie". ." 4.813 12.513 '" 13,19 2,97% 17.llO'l'. ,,~ 8.06%, Hil1''''y Mol>Io 500«0. 0 0 " 53.60 35 711 511.611%

~-
337,10 8/.15%

" Olh9, Areo and Pggs Soy"", , • • "'" Wl ""'" J1mI 1iil lw."
All A,a" aM Poirtl S"urc~. ". 4,813 12,513 BOJlll 73.75 10ll.110," 100.00'1'. 38~,19 IOG.OO%



EMISSION INVENTORY SU....ARY
Geograptical Area: Hoostoo-GalveslOIl-BrazOlia CMSA
Base Year: 1988
I..as1 CMnge to AclMty lllvels: 05129191
Last EmissiOll FacIOf Changes: 07/05191

C,,&,ry

Farm~an1

ConsllUdlon Eql.ipmenl
In<lJStdal EquIpmInt
Lawn & Garda!I Eq..iprn1H1l
Off Highway~IesRecraallDnallloats
M!!dntY'IMg!;r;
Nllnroad Engines and VeIlicIIIs

Highway t.lDtMla Sourcas
Cl!bw ArM aqd fpint S? ¥Cas

All ArIa. and fpinl Sources

'C..
."

4.1615.....
'"",....,

1Jli
16.76&

00...
""26.214

'.m•,,
,"

""'"56.678

Table G--l9.

Summer Summer
He 00. % Total % Total... ... He Ipse! fjQ~ !pSd

.." 1.10 0.12% 0.04%
11.41 71.82 1,05% 2.67%

'" 7.61 031% 0,28%,... 0.02 ''''' ''''',." '.00 0,01% ",.
'.00 '.00 ,.... ,....

26.31 ,.. 2.34"10 0.01%
>.Ii "'" """ """.... 153.09 4.2<4% """"'.. 1.613.90 ".m. 62.31%

""" ..... 71.99% 31.99%

1.08.2.84 2.686.39 100.00% 100.00%

EMISSION INVENTORY SUUUARY
G90grapto:cal Area; Pu981 SounG (SIdle). WA
Base YIaI: "..
Last Change to AcIivity Lsvels: O6Il(Wl
Last Emla8l0ll Facwr ChiIn!illlS' 07/060'91 Table G--20.

CO % Talal
Ctioory .. """"-Fafm Equipment 1.142 0.14%
Conalrudioo ~EIIl\ 10,672 1.27%
InmJ8bIaI Eql.ipmenl 19,n4 2.35%
Lawn & Gardan EqJipmenl 13.079 1.56%
orr Highway MolOroycllls 1.514 0.18"-
Snowmobiles ... 0.05%
Recrealklnailloals 23.157 2,76%
MadM Vessels "'" """Nonmad Engioes and Vehicles 73.864 8 79'%

H>Qhway Mobi.urces 532,242 6334% • •Olher A,ea,. 111 ~()U(Ce3 2j}4 161 2787%



Table G-21.
Er.ws8ION INVENTORY SUrA4ARY
Geographical Area: Mountain Countles Air Basin• VOC NO. CO PM
CategOry lillI lillI lIllI lIllI

Farm Equipment 0.87 '.43 11.97 0.16
Non-Farm Equipment 4.70 20.36 00.44 0.95
Lawn & Garden Equipment 1.00 0.08 11 ,13 0.04
Off Highway Vehicles
Marine VesselS !lJl2 !lJl2 !lJl2 "'"Nonroad engines and vehicles (0) 7.17 23.92 83.54 1.15

Aircraft 0.10 0.00 0.00 0.00
Rallroads l.1ll WI Ull !lJl2
AI! Nonroad MObile Sources 8.37 27.72 84.84 1.45

Highway Mobile Sources 25.00 30.00 180.00 4.20
Other Area and Point SOurges 129,00 '""" 1,100.00 389.00

AI! Area afld POint Sources 153.37 77.72 1,364.84 385.65

Category % Total %To<aJ % Total % T"""yec ted NQxted CQted PM ted

•NopmAd Mobile SO!JfG!s
Farm Equipment 0.57% 4.48% 0.68% 0.04%
Non-Farm Equipment 3.06% 26.20% 443% 0.25%
Lawn & Gan:lel1 Equipment 1.04% 0.10% 0.82% 0.01%
Off Highway Vehicles 0.00% 0.00% 0.00% 0.000/.
Marine yessels = = = =Nonroad englnes and vehicles (") 4.67% 30.77% 6.12% 0.30%

Aircraft 0.07% 0.00% 0.00% 0.00%
RBilrpasts

~lf(: <.WI llJ.IllIo =AI! Nonroad Mobile SoIsces 35.68% <".. 0.38%

Highway Mobile Sources 16.30% 38.60% 13.19% 109%
Other Area aM Point Sourpes 78.24% 25.73% 80'60% 98.53%

All Area afld POim Sources 100.00% 100.lJO% 100.00% 100.0Q%,

Nares
(1 excludes railroad locomollves and aircraft
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T1'lble G-22.
EMISSKlN INVeNTORY SU"AFlY
Geographical Area: SacramenID Valley Air Basin

VOC NO>< CO PM •Ca\l!oorv .. .. .. ..
Farm Equipment 4.18 16.72 57.48 0.78
Non-Farm Equipment 6.67 28.89 85.79 t .35
Lawn & Gardef1 Equipment <00 0.18 27.70 009
Off Highway Vehicles
MfIr1ne Vaneis 2.>Z ""- <ill <ill
Nonroad engines and vehicles (O} 15.12 ...", 171.44 2."

Aircraft 3.10 2.10 21.10 0'"
Rajl[9@d!! Jl.§ll ""'" U2 1&2
All Nonrtlad Mobile SourcB$ 2<02 71.30 200.04 4.13

Highway Mobile Sources 130.00 160.00 900.00 23.00
Q!her Area and Point Sources 219.Q2 :wI!l 660.00 §30QQ

All Area and Point Souroes 384.02 284.30 1.760.04 857.13

c.-., %TotoJ %TotoJ %TotoJ % Total
v OC tpd N9xtpd CO tpsl PMtpd

Nocrned Mobil! Sourc!s •Farm Equipment 1.15% 6.33% 3.27% 0.09%
Non-Farm equipment 1.83% 10.93% 4.87% 0.16%
Lawn & Garden Equipment 1.10% 0.07% 1.57% 0.01%
Off Highway VeNcles 0.00% 0.00% 0.00% 0.00%
Manne vee,,!s Wl'. .Lm. ll.llll'o !l.mo
Nonroad engines and vehicles (1 4.15% 18.62% 9.74% 0.28%

Aircraft 2.85% 0.79% '.>0% 0.0,,,
Ral!!Md!!

l:~ z.m. ~ JWlIo
All Nonroad Mobile Sources 28.98% 11.37% 0._

Highway Mobile Sourees 35.71% 60.54% 51.14% 2._
Otnsr Araa and Pglr4 bTU 5].89"4 12.490/0 31.59% 9!UfYp

All Area and Polnt Sources 100.00% 100.00% 100.00% 100.00%

Notes
(0) excludes railroad Iocomottves and aircraft

•
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Table G-23.

EMISSION INVENTORY SUMMARY

• Geographical Area: San Diego Air Basin

vac NO, CO PM
Ca1eggry ... !Ill! ... ...
Farm Equipment 0.15 0.58 '00 0.03
Non-Farm Equipment 6.S6 29.71 88.20 1.39
Lawn & Garden Eq,Jipment 5.4<) 0.25 37.60 0.13
Olt Highway Vahicl8$
Marine Weels .... illl !W ....
Nonroad engines and vehicles (OJ 14.91 71.65 134.55 3.89

Aircraft 3.50 4.10 19.10 0.90
Ra!llWlds "'" J.lI!l "'" 2Jll
All Nonroad Mobile Sources 18.71 78.75 153.95 '.89
Highway Mobile Sources 150.00 140.00 980.00 19.00
Other Area and Point Source' 330.00 iWl!l 169.00 49M2

All Area and Point Sources 498.71 245.75 1,293.95 513.89

C• .."., %Totm % Total % Total % Total
YOCtpd NQxtpd COtpd PMtpd

• Ngnrpad MOOils Soorpe'
Farm Equipment O.93'Y. 0.24% 0.15% 0.01%
Non-Fa!TTI equipment >'38% 12.09% 6.82% 0.27'\'.
La_ & Gan:len Equipment >'08% 0.10% 2.91% 0.03%
on HIghway Vehicles 0.00% 0.00% 0.00% 0.00%
Marine Vessels IlJjlll\ 16.73% ~ ~
Nonroad engines and vehicles (1 2.99% 29.16% 10.49% 0.76%

Alroraft 0.70% 1.670/. 1.48% 0.180/0
Rallmeds i.QG Il.illIo 2.m. 2.m.
All Nonroad Moblls Sources 3.75% 31.23% 11.90% 0._

Highway Mobile Sources 30.08% 56.97% 75.74% 3.70%
Other Area arw;l Pglnt Soyrpn 68,17% 11,80% 12,37% 95,35%

All Area and Point Sources 100.99% 100.00% 100.00% 100,00%

N_
(") excludes railroad Iocomollves and a1roraft

•
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Table G-24.

EMISSION INVENTORY SUrAtAAY
Geographical Area: San Frandsco Bay Area Air Basin

VOC NO> CO PM •Categgry lilll lilll lilll lilll

Farm Equipment L'" 5.05 17.36 0.23
Non·Fann Equipment 11.46 ".99 148.59 2.29
Lawn & Ganien Equipment 15.00 0.70 104.90 0.36
Off Highway Vllhicles
Marine Vessels Lllil <l& 1.LZZ W
Nonroad englnlls and vahlcles (0) 34.72 136.t9 282.82 8.57

Aircraft 20.10 18.20 77.00 0.30
Rallrpads Ull ~ 2.2l! i.§ll
All Nonroad Mobile SOurces 56.12 159.69 361.82 11.41

Highway Mobile Souroes 300.00 340.00 2,000.00 ".00
Other Art' and Point Soum 1,200.00 160,00 259.09 1,990,09

All Area and Potnt Sources 1,556.12 659.69 2.611.82 1,059.47

C_~ %T"" %T"" %T"" %T""
YOC !pd NOxlRd COtDd PM !pd

Ngnrpad Mobile SMW
Fann Equipment 0.08% 0.77% 0..... 0.02% •Non-Fann Eql.lipment 0.74% 7.43% 5.69% 0.22%
Lawn & Garden Equipment 0.96% 0.11% 4.02% 0.03%
OIl Highway Vel'Ocles 0.00% 0.00% 0.00% 0.00%
Marine 'lessels o&il'. 12,35% o&il'. """"Nonroad anglnes and vehicles (1 2.23% 20.64% 10.82% 0.81%

Alrcrafl 1.29% 2.76% 2.95% 0.03%
Rai lmar1R i&Ilo Jl.mO i&Ilo Jl.w.
All Nonroad Mobile Sources 3.81% 24.21% 13.85% L08%

Highway Mobile Sources 19.28% 51.54% 76.58% 4.53%
Other Area and Point §g"m u'!1"1s 24,25% Wl> 94.99%
All Area and Point Sources 100.00% 1oo.ClQ'Y" 100.00% 100.00"10

"".,
(OJ e~cludn railroad Iocomotlv8ll and aircraft

•
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Table G-25.

EMISSION INVENTORY SUMMARY
Geographical Area: San Joaquin Valley AJr Basin

• voe NO' CO PM
Cati9cny "" "" "" II;...

FalTTl Equipment 8.96 35.80 , 23.05 1.68
Non·FalTTl Equipment 7.06 30.56 90.75 1.42
Lawf1 & Garden EqulpmBf1! 8.00 0.28 42.10 0.14
Off Highway Vehicles
Madne Y9§§!!1§ "'" .... JW OJ.Z
Nonroad engines and vehicleS n 22.24 69.28 256.25 3.41

Aircraft 15.60 4.10 15.00 '.40
Rai'roads W = ll.i2 !All
All Nonroad Mobile Sources """ "96 339.45 8.31

Highway Mobile SOUretlS 150.00 240.00 1,100.00 37.00
Other Area and Point Soumft!! 1,090 00 22Q,QO 60Q,Q0 2,009,00

All Area and Point Sources 1,194.34 555.98 2.039.45 2.045.31

e_. %TotaJ %TotaJ % Total % Total
YOCtpd NOli tpd COtpd PM tpd

Ngnroad Mobile Sources• FalTTl Equipment 0.15% 6.44% 6.03% 0.08%
Non·FalTTl Equipment 0.59% 5.50% 4.45% 0.01%
Lawn & Garden Equipment 0.50% 0.05% '06% 0.01%
Off Highway VaNclis 0.00% 0.00% 0.00% 0.00%
Madn, Vessels ~ lWlI ~ =Nomoed engines and vehklles ('J 1._ 12.46% 12.56% 0.17%

Aircraft 1.31% 0.85% 3.68% 0.17%
Ba!lrpad. ~ l.m lIJlIlIo !l.2Zla
All NOIlroad MotlilB Sourees 3.11% 17.26% 16.64% 0.41%

Highway Mobile Sources 12.56% 43.17% 53.94% 1.81%
0l!l.r AM and PoInt Sources 83.73% 3957% 29·42% 9Z:78%
All Area and Point Souroe8 100.00% lQO.oo% 100.00% 100.00%_.
(OJ BlIoludes railroad 1ooomotIve. and aircraft

•
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Table G-26.
eMISSION INV!NTORY SUMMARY
Geographical An:la: South Central coast Air BasIn

voe NO, CO PM •Category ,.. ,.. li1ll li1ll

Farm EQUipment 2.36 9.43 32.40 0.44
Non·Farrn equipment 2.53 10.96 32.55 0.51
Lawn '" Garden Equipment "'0 0.13 19.80 0.07
Off Highway Vahicl",s
Marlne yesSlls

""" """ """ """Nonroad engines and vehicles (0) T." 20.52 84.75 1.02

Aircraft 2.20 0.20 15.30 0."
Aajlrpads J.;g !.all J..Zll Il..1ll
All Nonroad Mobile SOurces 11.29 28.22 101.75 1.72

Highway Moblle Sources 71.00 84.00 490.00 11.00
OIh!!!" Area and Point §gyrc" 339.00 !WI!l 130.90 350,99

All Area and Point Sources 412.29 164.22 721,75 362.72

e.....,. % Total %To<O %To<O % To<O
YOCIpd NOxW COW PMpd

Nonrgad Mgbile Sou!W'
Farm Equipment 0.57% 5.74% 4.49% 0.12% •Non-Farm Equipment 0.61% 6.67% 4.51% 0.14%
Lawn & Garden Equipment o.e8% 0.08% 2.74% 0.02%
OIl Highway Vehicles 0.00% 0.00% 0.00% 0.00%
MAOne yessels

~:il1!
g,m g,m g,m

Nonroad engines and vehicles (.) 12.50% 11.74% 0.28%

AIrcraft 0.53% 0.55% 2.12% 0.11%
Rajlrpads

~ o.mo g,w, =All Nonroad Mgbile Sourcee 15.97% 14,10% 0.47%

HIghway Mobile SOIlrces 17.22% 51.15% 67.89% 3.03%
Other Area and Point Sourpu 89.94% 32'88% 18,91% 9U9%

All Area and Paint Sources 100.00% 100.00% 100.00% 100.00%

No..
(OJ excludes railroad locomotives and aircraft

•
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Table G-27

EMISSION INVENTOAY SUMMAAY
GElOgr8Jlhlcal Area: South Coast Air Basin• VOC NO, CO PM
Categgrx lillI lillI lillI lillI

Farm Equipment 050 6.14 2.01 0.09
Non·Farm Equipment 28.55 123.65 367.13 5.78
Lawn & Garden Equipment 2920 ,.,. 200.90 0.70
Off Highway Vehicles
MarineVastls "" ..... 1Il& "'-'Nonroad engines and vehicleS ("j 65.58 199.53 583.52 10.72

Aircraft 16.70 16.70 83.00 3.30
Railroads <.§2 WIll ~ ill
AU Nonroad Mobile Sources sa.sa 234.23 673.52 15.12

Highway Mobjle Sources 650.00 660.00 4,300.00 95.00
9th@[ A!'9' and F'o!nt Sources 1,400.OQ g8Q,OQ 220.00 2,199,90

All Are, and F'olnt Sources 2,138.88 1,174.23 5,193.52 2,210.12

category %T"'" % Total %T"'" "10 Total
YOCtpd NOxtpd CQtpd F'M !pd

Ng!lfl!ld MobIIp Source'
• Farm EquIpment 0.02% 0.52% 0.04% 0.00%

Non·Farm Equipment 1,33% 19.53% 7.0~o 0.26%
Lawn & Gardefl Equipment 1.37% 0.12% 3.93% 0.93%
Off Highway Vehicles 0.00% 0.00% 0.00% 0.00%
Marine Yftf§,Js ll.Wo ~ 11:~ llJlll'o
Nonroad engines and vehicle' ("j 3.07% 16.99% 0.49%

Aircraft 0.87% 1.<2% 1._ 0.15%
Rallrpada ll.w. Lm. lWlIo llJlli:Ilo
All Nonroar:l Moblle Sources ~16% 19.95% 12.97% 0.S8%

Highway Mobile Sources 30.39% 56.21% 8>_ <-Other A!'9' and Point Sources 65,45% 23,85% ~ 95.020/,

All Area and F'olnt SOurces 100.00% 100.00% 199.00% 100.00%

NoO,
n excludes railroad loeomotIves and alrcraft

•
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Nonmad Engine and Vebi<;.l< Frnipi<ln Study
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• Appendix IL List of Equipment Types

EPA COflljidcttd over 80 diffen:nt equipment types in this study of eItlissions from

nonroad sources. Some of these equipment types inclUde more than one kind of equipment.

Por "J<ample, "uriailifU" includes boom lifts and scissor lifts, and "commercial turf

equipment" includes riding turf mowers, walk-behind multi-spindle mowers, and others kinds

of equipment: The equipment types included in each of 10 equipment categories are

detailed below.

'NOIe lhal tblI oppendil< conWat • diIbdY mOle detailed IisI of eq<tipmenl Ibm is included ;n tile Energ)' ""d
Envimnmeullll. ADaIysio IiDaI ro:polt, "Me\bodoIo1J110 Eatimale NO<UOad Bquipme" Populationl k>y Non.nainm.",
/\no..," ayailable in Do<:kel 'A_91_24.

•

•

Lawn aud Gardep Eqgipment

trimmers/edgt:tsIbrosh cutters
lawrunowers
leaf blowers,lvacuums
rear engine riding mowers
fronl mowen
chain saws -< 4 hp
shredders < 5 hp
tillers < 5 hp
lawn and garden tnH:tQrs
wood splitt<::rlJ
snowblo_fS
chippers/stump grinders
commercial turf equipmMl

hydro/seeder mulchers
riding turf mo_IlI
thatchers/aerators
walt-behind multl-spindle mowen
other miscel1aDeOUl equipment

other lawn and g.rom equipment
m ...
sicbl bar mowers
pruning lowen
mdru.....

Airport Stoke Equipment

aircraft support equipmelll
aircraft load lifteJs
de-icinll cqIIipmenl/heat and 8Wt units
ground power units
utility service equipment
baggage conveyOl's
airport service vehicles

terminal tra<;tors
push-back tractors
tow trlIClOrs

yard spotters

Recrutlonal Egllipgaeot

all terrain vehi<.:les (ATVa)
minibikes
off-road moton;ycl~s

golf carts
snOWlnClbiles
spe-::ialty vehicles/carts

snow grooming equipment
ice maintelllll1ce equipment
go-eans
industrial ATVs
industrial personnel carriers
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Rttreati!!P!ll Marine Equipment

vessels with inboard engines
vessels with outboard engines
vessels with stemdrive engines
sailboat auxiliary inboard engines
sailboat auxiliaty oUlboard engines

Liabt COmmercial Egujpment

generator sets
baseload generators
co_generation generators
marine generalors
militaty genmltors
peaking: generators
ponable generators
RV genmuors
stand-by generalors

"""'"ponable pumplI

'Ul! PIJII1Ps
industri.al pumps

"""""'" """""concJete pwnps
air C~SlIOrs
gas compJessors
welders
pressure washen

IndnRriaI Equipment

aerial lifts
boom lifts
scissor lift:ll
self propel1ed elevating pliUfomJs

fortliftll
sweepers/scrubbers

municipal sweepers
indwltrial sweepen
scmbbers

other general industrial equipment
abrasive blasting: equipu.....1t

industrial blowers/vacuums
industrial scrapers/stripe.,
marinefmdustrial winches and hoists

H·'

multtpu!pQse tool carriers
other miscellaneous indumri.al equipment

strippers
floor buffers
pipe cOJers

other material. handling equipment
conveyors
other miscellaneous material bandling
equipment

speed trucb
carriers
auto ramps

C9D!!truC:Uon Equipment

asphalt pavers
tampersframmers
plate compactors
concrete pavers
rollers

landfill compactors
static and vibratory rollers

'""",,
paving equipmem

concJete fmisbers
cOOCJete vibralors
other misceUane""" paving equipment

surfacing equJpmenl:
asphalt/gravel planers
asphalt mixers/agitators
crack/joint routers
pwnper kettlesltnelters
soil stabilizers
road ~claimers

pavement proftlers
roof"mg equipment
other misc/surfacing equipment

signal boards
trenchers

ponable/walk-behind trenchers
riding trenchers
cable layers
wheel trenchers

ANAL _ No;ovembe, 1991

•

•

•



•

•

•

CODlltroctioo EglliplMDt ((O!!tinuedl

bore/drill rigs
horizontal boring machines
self propelled drills
truck-mounted drills

excavators
dragline excavators
hydraulic excavators

concretefllldustrial saW!!
cement and monar mixers
cranes

pedestal cranes
rough terrain cranes
shovel-rype cranes
straddle cmrtl's
truck mounted CI'lllleS

graders
off-highway trucks
crushing/processing equipment
rough terrain forldifts
rubber tired loaders
rubber rired d=ers
tractorslioaderslbackhoes
crawler tractors
skid steer loaders
off-highway trlleton

d_"
other construction equipment

concrete pumps
otheJ: miacelllUleous construction
equipmc:nl

concrete breakers
rod bendelll/cuttem
hiJltway repair equipment

Agricultural Egulp!lt!!pt

2-wheel tractors
agricultural tractors
agricultural mowers
combine:!
sprayers

bact. pack sprayers
self propelled sprayers
rowable/traetor_mounted sprayers
fertiJ.izer spreaders
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balers
tillers> 5 hp
swathers
hydro power units
other agricultural equipment

harvesters
frostlwind mills
forage harvesters
leaf harvesters
fruil/ttut harvesten
orchard prunelS
detumrs
COlton sll,"""""ns/pickers
other mis<oellaneous agricullW'al equipment

drain augers
wind fans
bedding chippers

Logging Equipment

chain saws> 4 hp
shredders> 5 hp
skldders
felierslbunchers

delimben

Cogwmlal Marine VCllsels

cOlIlIllCTCial marine vessels
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Appeadb: I. Emission Factor Development

This appendix details the origins of the emission factors llSed 10 calculate emission

inventories for this study_

For this Study. emiJlsions from internal combustion engines are broa<lly grouped into

one of four SOUJct! categories based on the origin of the emWiion: tailpipe exhaust, refueling,

evaporative, and crankclllic emiuion1J. Each of those categories is further divided by

pollutant: He, co, NO", and other toxic pollUiant. including panicu1ale malter, aldehydes.

SOx, benzene, and 1,3-butadiene. Since refueling and evaporative emissions m not a

function of combustion, bul an: a function of fuel evaporation, only hydrocarl>ml emissions

are considered for Illfueling and evaporative emissions. For each SOJ.m:C emgolY, pollutant,

and nonroad equipmenr type (incllldins fuel type and operating cycle), an emission factor is

necessary to COrulUUcl emission invemories. In simple temlll, the emis$ion factor is a measure

of the raIe at which a pmticular type of equipment emits a particular pollutant under normal

operating conditions.

The l!'maiIldet of this appendix deiICribes how tailpipe exhausl, refueling, evaporative,

and crankcas<: emission faclOIlI wert! devdopl:d. Adju8tlllenl! weft' made 10 new engine

emission faclOflI 10 accounl for in-use effeClS and leSI cycle (steady Slate vs. tr8llllienl) effe~ls

where app1"~. 'I'bese lIdjuslmel1lS are discussed in Clulpter 2 of !his appendix. Emission

fae!ofll for particulale matIeJ:, aldehydes, and SOx which were not available from me primary

data !oun:es ~cribed below weRl taken from AP-42' or from those recOIllIl1ended by

Soulhwesl Research ImtitIrIe (SwRl).' Emission rate! for nittosamines, benttne, and 1,3

buladiene are dist'llSllled in separare cbaplefll aI the end of !his appendix. GlISOline vapors are

discussed in lmmS of die ft'fueling and evaporati"' emissions. The emission faclors nsed for

calculating the SIP invenIories are presented in Table 1-01 and those used for calculaling

Invelllories A and B are in Table 1-02.

Tablell l-ollhrough I-17 are located a1!he end of !he appendix.
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Chapttt 1. Tailpipe Exhaust E:mislllioo Fa<:tor!I

A discussion of the development of tailpipe exhausl e~sion factors used in um study

is presented belnw for the foUowing categories: lawn and garden equipment, agricultural

equipment, cOrlStnletion equipment, logging equipment, indumia.l equipment, light commercial

equipment, recreational marine, commercial marine vessels, recIewonai equipment, and

airpon service equipment,

1.1. Lawn and Garden Equjpmml

•

1.1.1. GuoHne

The primary data lIOIlWe used in deriving !be enWsion factors for gasoline lawn and

garden equlprnent was !be California Air RellOurces Board (CARB) technical SIIppon

dot:ument (TSD) for lawn and garden equipment.' The testing done fot CARB was

perfoImed by l'tUlI1ufactmen, Southwest ResclU'Ch Institute (SwRI): and Heiden Associates'

for the Portable Power Equipment Manufaetun:n Association (PPEMA). "The test resulls •

represent the most up-to-date infOmtlltion available for this Category which wem aggregated

into emission factors.

The ernission facton for calculllting Swe Implementation Plan (SIP) emission

inventories required agpegation of the CARS data into a 4-stroke category and a 2-strote

category. "The CARD data was weighted by the population horsepower houn data submitted

to EPA by the Outdoor Power EqujpmeDt. hutitute, the Portable Power Equipment

Manufacturers AslIociaDon and by data contaiDed in the Heiden~. Tables 1-03 and 1-04

show this aggrepIion for 4-stroke and 2-stroe equipment respectively. To be used in

computing SIP emission inventmie:s, iI was DeCellllllry to convert the emission facton from

units of glhp-hr to gfgaUon fuel conaumed. Brake specific fi.Ie1 consumptioD (BSFC) values

shown in Tables 1-03 and 1-04 wee used fot the conversion. The origin of these values is

also shown in the tables. All aldehyde emission factors were derived from SAE Paper

910560, "Emission Factors for Small Utility Engines:"

•
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The emission facton necessary for calculating Inventories A and B also required some

aggregation, although not to the extent llCcesSary for the SIP inventory calculation. The

derivation of these emission factors is shown in Table 1_05.

1.1.2. Diesel

Nearly all lawn and garden equipment is powered by glllloline engines. However. a

small population of l!'1lr engine riding mowen, lawn and garden tractors, and wood splitters.

chippernfmunp grinders, and cotnmeJ:t:iai turf equipment are powered by diesel engines.

SinI.:<! no emission dalll is available for diesel-powered lawn and garden equipment, the

emission £aetOI5 for diesellighl conunen::ial equipment « ~O hpj were assumed to be the beSt

approximation and were used for the srudy (see "1.5. Light COfJlIllerCiai Equipment <: 50 hp··).

l.l. Agricllltund Eqgipment & COJU!lru<:tion Equipment

1.2.1. Dlael

The most recent, up-Io-da.!e published emission factors for agricultural and

cOfIlIttuction diesel equipment~ teponed in the CAL/ERT repon,' and in a re<:ent report to

CARB by Energy and Environmental Analysis (EEA)' on heavy-duty construction

equipment. In gi:neral. the emissiOIl!l for the CAL/ERT report were measured on a 13-mode

steady Slate cyde and emiMion factors are reponed in ICnnlI of equipment types. The EEA

reporl pn:$e11!ed gmerI1 emission facton for HC, NO:. and particuhue marter by model year,

In addition to tbe!e two SOlU'Cell, the Engine Manufacmrers As$oc:iaIion {EMAl

submitted to EPA • I.ist of~demilIsion faetorll for diesel CODSllUetion and

agricultlml1 equipmem pruerued in Table I-G6. The emission d3ta Wa$ based on individual

engine mmufaetuR:r 9Ubtnissions of ernilIsion data obtained from the 8-Mode Emission Test

Procedure (ISO 817S) and related mode weighins faclOl9. "The emission factors were EMA'~

best estimatell of in-the-field fleet population weighted factors. For agricultural equipment.

EMA provided facton for only tluee equipment types (i.e. fann rractors. grain combine. and

conon piclcen).

In general, the emission factors reponed by the thm: sources lIR! rea$onably similar

For agricultural equipment, EPA hu seleo:ted the factors presented in the CAL/ERT study
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since they are presenfed by specific equipment type. For the SIP inventories, the emission •

factors were aggregated to tractor and nontractor categories by the energy outputs reported in

the CAL!ERT repon. The factors were convened from units of g.ihp-hr to Ib/lOOO gallons of

fuel consumed by using a BSFC of 0.4 IblHp-hr' and diesel fuel density of 7.1 Ib/gallon. ,.

Table I-DS shows the aggregation of the emission £acton in terms of gIhp-hr. while

Table 1-08 shows the IbllOOO gal derivation.

For construction equipment the EMA emi$aion factors were selected to be used to

calculate emission inventories. For some equipment types, EMA factors were not available.

In these cases, the FOIUth Edition of AP-42" factors which were derived from CAL/ERT"

factors were lUIed. Table I-II comp~ the AP-42 (CAIJERT) and EMA emission factors for

construction equipment.

The EMA did not 1tpQrt emission factors for particulate marter. The emission factors

for particulate marter and aldehydes used in the study for Inventory A are those reponed in

the Fourth Edition of AP-42. The test results from a recent joint EPA/Indwltry program to

assess test cycles for nonroad equipment are preseDted in Table I-IO. The particulate

emissions from the four 1\191 diesel nonroad engines tested suggest that these newer engines

have considel'llb1y lower emillsion rates than the emission filClOlS reponed in AP-42 (which

are derived from a 1973 Soutbwe8t Resean:h Instirute snuly)". Particulate emission rIlleS for

the four new engines tested are two to five times lower than the emission factors used for

inventory purposes. 1berefore, llIl the older engine fleet is ~lK:ed by the newer engines

wlticb emit lower level!l ofparticuble matter, the particullUe emission inventory will decrease

accordingly. Although, the emiQion factors reported in AP-42 are llIlsumed by EPA to be

more representlllive of the llverap engine in the J'OP'liation, the leSr results on new engines

suggest that these emission factors may overestimate particulate emission rates. To some

extent, IechnololY imptoyeDlents in highway engines 10 meet the pmicu1ate emission

standarda (beginning in 1\188) may have been carried into AOnroad versiona of these engines

with the accompanying particulate emission benefit. Also, the data from the EPA/Industry

program indicate that engine l1UUIufacturerli who do not produce engines for highway

applications have shown a decrease in particulale levels from 1973 to 1\191.

"The Engine MlUIufa= Association (EMA) expresSI'd concerns regarding lhe

repn:sematlveness of the: AP-42 dllla which was generated in 1973. As a result. the
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paniculale marter emissien faeters used for Inventery B are the equally weighted average of

the AP-42 emilIsicn facters and the 1991 EPA/IndWltly average 8-mode nenread engine test

dBIB.

1.2.2. Ga:roline

The em1lI"on factors fer gueline agricultural and CCIlIlUllction equipment selected to

be used in calculating emillsion inventories ate from the Fourth Edition of AP-42. The other

sources that tepCned emission factors for diesel equipment did not report guoline equipment

emillsion factors. The CAL/ERT repcrt did suggest Il5ing 2.8 gfttp-hr HC, 163 glhp-Itr CO.

and 7.8 g/ltp-hr No" for gasoline powered equipment (Tables 1-7(c) and 1-8(c». However.

the emillsion factors in AP-42 are IllOte specific to equipment type and will be used for the

study.

The particu1Jue emission factcn in AP-42 were derived from particulare nleasua-ments

on gasoline nonroad engines at SwRI in the mid-seventies." Leaded gasolines which

generally contained between 1.5 and 2 grantll of lead. per gallon were used fur the emission

tests· Thill high lead fuel ill not commercially available today. Even today', leaded fuel

contains very little lead. Since panicles COl18i8ting of lead. oxides are the main particulate

emission from leaded-gasoline fueled engines, the AP-42 em1lIsioo factors are nOI

representative of emission rates &om equipment operating on =ndy available gasoline.

Therefme, the values reponed in AP-42 wea- not used in tIt.i.:I study. In$tead, a value of

1.64 Ib/IOOO gal10nlJ wtIlI used for the particuIaIe emissiOli factors for gasoline fueled

equipment. Thill value ia hued on a fe(:ommendation &om SwRI in the Nonr04d EmiJsiOlI

Facters uf Air Tand' teport to EPA. Where necessary, the 1.64lbjlOOO gallon was

converted to 0.06 g/ltp-hr by l188uming BSFC 0.5 Ib;bp-hr" and density of gasoline of

6.2 Ib/gaJlon." Aldehyde emission factors we,", taken from AP-42.

1.3. Login, Ea,tpmeDt

1.3.1. Chain Saws > 4 hp

The emission faetcn fer cemmercial chain saws reponed in the CARB TSD" are

used fer this category.
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1.3.2. ShRdders > ! bp •

The emission factors reported in the CAfUJ TSD for 4-stroke commercial shreddersl

grinders are used for l:h.is category.

1.3.3. Skidders and FetlerlBundJen

The diesel emission factors for log skidders submitted It) EPA by EMA (Table N-6)

are used for these categories.

1.4. IDcl!lttrIa! Egu.ipmt;nl

Em.i8sion fllClorll for gasoline and diesel indu8trial equipment used for the study are

those n:ported in Volume I of AP-42. "The8e faetorll were derived by SwRI in 1973" and

wem based on !eWl p=rfonned on eight diesel engines and four gaaoline enginell. No

emi8siOIl!l data weIll available for LPG-powered aeriallifu. forldifu, and sweeperslscrubbel"8.

The only emill8ion data found for LPG-powered equipment is from two glllloline engines

which weIll converted to operate on LPG. One engine Wllll a 4,5 hp overbead valve walk

behind mower engine tested by Southwest Research in8titute."" Compared 10 the emmions

when the enginol was operated on gasoline. the engine emined 38% len HC, 55% less CO.

147% mOIll NO". 13% less PM. and appro"imately the same level of aldehydes when

operated on LPG. The otber engine Wllll a 12.5 hp utility engine tested by Onan?'

Compared to operation on 'lIlIoline, tbis engine emiued 72% len He, 80% less CO, and

347% moM NOx wbeD operaled (III LPG, Since neilber of these engines an: representative of

the lprger industrial equipment engines, the emission data cannot directly be used for

developing an cmiasion faaor. However, the Illiative differmces between the gasoline and

LPG emission reeuIJs for !he two~s can be used to applOXiJnate the LPG emillsion

factor, The above pe:reenllIplIweM av~ragedA:sulting in a 55% <eduction in HC, a 68%

reduetion in CO. a 247% incA:ase in No", and a 13% reduetion in particulate maner

contpaft'd to the gllllOline blIseline emi>,sion values when an engine is ope.rated on propane,

These p=rcentaps were applied to the gasoline emission factors to approximate the LPG

emission facton.

•

•
,., FINAL· N""ember 1991



•

•

•

ErniMiQa Foo:;tQr Dev'lopment

1.5. Light Commerda! Eguipmml < 50 bp

Liglu comnu:rcial equipment includes generator sets. pumps, air compresllOrs, gas

compressors, welders, and pressure wllShers. The emission factors recommended by SwRl"

for 1M continuous service diesel equipmeDi will be used for the study. These factors are the

refrigeration unit emission factors in the Radian report". Emission factors for gasoliru: ligbt

conunen:ia1 equipment to be used in the study are t.aken from the CARB recbnical support

docwneDi for utility and Lawn and garden equipmenl" for large engines. Eng~s lested 10

develop the large eng~ emission factors included a 16 bp single cylinder side valve engine

and two 18 bp 2-cylinder side valve eng~s. No emissinns data were available for LPG

po~red pumps and gllll compressors. Therefore. the gllllaline emission factors for these

equipment types ~re decn!ued by 55% for HC. decreased by 68% for CO, increased by

247% for No,., and decreased by 13% for particulate maner to approximate the LPG emission

factors. This merbodology ill discussed. in "1.4. Industrial Equipment" above.

l.6, buggel Marine

1.6.1. Outboard Moton

The emission factors for owbosrd motors used in the study are derived from data

submitted to EPA by the National Marine Manufacturers Association (NMMA). Data were

submitted for twemy-five 2-stto1te outboard engines and three 4-stroke oUlboard engines

tested using the Inlemaliooal Counsd of Marine Industry AllIOCiations (ICOMIA) Standard

No. 36-88 duty cycle,:lII To aggreple the HC, CO, and NOx emission factors on a nalional

level for 2-!IIrOke outbosrd cnJioes, the horsepower distribulions for the eighl areas of tbe

Booh survey'" were IllIed. 1be brake specific emission data supplied by NMMA were

grouped into the blmepower ranges consistenl wiTh the B~ survey and averaged within cad;

range. These data were then combined as shown in Tabl~ I_lla using the survey

distributions. The resullinS emission factors are in fuel based units (grams/gallon). The--l

stroke outboard emission dal:a supplied by NMMA were aggregaled as shown in Table I-lib

Particuiale mlltter, aldehyde, and oxides of sulfur emissions were no! measured from

the eng~s tested by NMMA, ~fore other dala Wall used to determine !he emission factars

FINAL _ November L991

------------------------- -~-----



NO<II'<>lld En';"" aud VelIi<lo Emission Study

for !hex poUutantll. For 4-stroJu: outboards, the particulate matter and aldehyde (abo used •

for 2,stroke) emission faclors for nonclllalyst gasoline engines recommended by Southwest

Research lnstilule (SwRl)" were used. For 2.5troke outboanb, no dala on particulate

emission rates was available. lhe particn1ate emiasion factors fur 2-stmke utility engines of

7,7 g/hp-hr from the CARB technical support document for utility and lawn and garden

equipment wen: used to approximate rates for outboard engines.'" A brake specific fuel

consumption value of 0.t6 gallonftJp-hr Willi calculated from data supplied by NMMA and the

Broh study di.<luibutiOflll and used to convert the emis.sion fac«lr units to grams/gallon. For

SO", erni.'lsion factors for gll80line marine p1ell8uft'craft in AP-4229 were used.

1,(j.2. IDboard Gll80line

lhe HC, CO, and NO" emission factors used in the study for glL'Ioline inboard and

sterndrive engines~ derived from data supplied by NMMA. The NMMA supplied

emiasions data for three 4-6troke gasoline marine inboard/s~mdrivlll enginIes which were

combined as shown in Table I-llc «l detennine ernis:Iion rates in t=DlI of grams/gallon of

fuel consumed. lbIll particulate emission factor used was l.64lb/lOOO gal (0.74 g{gallon) as •

described in Section 1.2.2. of this llppendix. lhe a1de1tyde emission factors for noncatalysl

gasoline engims reclJUUllmded by Southwest Research InstituUl (SwRI) and 1M SO" Illmission

factors ~poned in AP-42 wel'l!l used for inboard/stem<!rive gasolinl= engims.

I.U. InlJoard Dilllel

lbIll HC, CO, and NO" emission factors used in tbe study for diesel inboard engines

Weft' dIllrived from data supplied by NMMA. lbIll NMMA supp&d data fur one small

sailboat inboard and tIuef: iarg« dir;el inboards. lhe data were combined as shown in

Table ltd to dMennine emission facton in terms of grams/gallon.

,-,

1.7. CommercialM~VM'1s

The AP-42 guidance do<:urmnt subdividM commercial mOiorship$ uno waterway

dassificatiODll for the purpose of calculating SIP Illmission inventories. l1Ie dll8sificmions are;

coastal, gnom lakes, and river. lbIll vessels operating in Illach of these WlIUlrwayS have similar

chlUlleteristics such 18 size, speed, engine design, and distan<;e lravlllied. BrnmIion facro~ for
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the~e classification:! an: contained in AP-42, These factors are used by stales for calculating

emission inventories by the fuel sales method described in the Procedures jor Emission

Invelllory Preparation, Volume W: Mobilt! Sourceg'o guidance document published by EPA,

Another set of emission factors for calculating emission inventories using a different method

(the sllip movement data method) is comained in the guidance document. The factors are in

Icons of size categories (draft). The emission factors used for the SIP inventory calculations

an: those reported in AP-42 and the guidance document with the =ceplion of the slow speed

diesel emission {acton. For slow speed diesel marine engine., the em.ia.ion factor "f

55010/1000 gallON reported in the recent Boo! Allen & Hamilton .rudy" for EPA are used.

Thi5 source is thought to better represent lICtUal NO" emission factors for the rellllOrul set fonh

in the report. Emission facton for medium speed diesels~ also reported by Radian" to

CARD in 1988. These facton wen: based on tests of locomotive engines. The NO" emission

factor reported by Radian is 533 Ib/l000 gal which is suhstantially higher !han the factors

reponed in AP-42 (appro". 300 Ib/IOOO gal),

The corrunet'l:ial marine vessel inventories used fur nonroad invenlOries A and B were

developed by 80m: Allen & Hamilton under oontraeI fur EPA. TIle emi.llsion factom used are

contained in the Booz Al1en & Hamilton Imlli report and 1m' reproduced in Tables I-12a and

1-I2b.

1JI. Regytiogtl EqJdpmept

1.&..1. OII'.Road Mororcyelell

As plitt of a recent CARD proposal 10 control erniMiona from off·road motorcycles."

CARD caIculllled emisaion fllClOQ for 2-stroke and 4-stroke engines. TIle factors are shown

in Table 1.13. To calculate SIP inventories, these factors were aggregated into composite

factors by using a 68.5% 2-stroke, 31.5% 4-stroke distribution provided by EEA. The 2

stroke and 4-moke erniMioo factors for off-road mOlorcycles were also assumed for all terra;"

vehicles. minibikes. golf carts, and specially vehicle cans.
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1.8.2. Sncnnnobiles

Very little data exists on emission rates from snowmobiles. The best currently

available pubfuhed data appears to be contained in AP-42. These emission fao:.:to~ were

derived from testing performed by SwRI in 1974" and are being cOllllidered for the study.

The factors in ternlS of gihr were conv.m:ed to g/hp-hr for use in calculating emissiollll

inventories from the aclivity information provided by EEA. The power reported by SwRI for

lite varioulltest engines was weighllld in the same manner as the emission values to determine

a composite power of 5.8 hp over the teat cycle. 1be gihr value was then divided by 5.8 to

determine gIhp hr. In a recenl n:sponse 10 CARB mail oul #90-70 entitled A PropoSlJ/ to

Establish ExhalLJt Etrtission Standards and Test Proceduus for Off-Highway Light-Dllry

Vehicles and Recreat1011tJI Vehicles, the Inlllmational Snowmobile IndWitry Association (ISIA)

leported snowmobile emissiorl factors of 216 gIltp-hr HC+NOx• and 564 g/hp-hr for CO.

These factors are substantially higher than thOlle calculated from the AP-42 facton even

though the same SwRI test procedures were used in both cases.

1.2. Ajroort Swlce &l'ipmml

The emission factors for indWluial equipment wen: assumed to apply to airport serviu

equipment,

-

•

•

•
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• Chapter 2. A4ju,tment!l to Tailpipe Em..isskln Factor'

•

•

2.1. Adlvstmcnt!l for Test CycR

To develop emission factors IqIresemative of in-use nonroad engines, the test cycle

that the engines are opemted on should simulate typical in-use operation. There is much

debate regarding the appropriateness of using a sready state lest cycle or a Irans>cm test cyde

for emission testing nonroad engines. A sready state test is a series of fixed set points of

speed and load held for a period of lime: (usually from two to len minutes). Entission

measurementa are made at the end of the period when readings have stabilized. Currently. a

tranSient cycle is used to certify heavy-duly highway engines. It is a continuously varying

cycle of speeds and loads which may have brief periods of steady Slale operation. Errllilsion

measurements are made continuously over all points.

The emission fllClor.l submitted by EMA for IlOnroad equipment were bllSw on data

generated Wling a standardized 8-mode sready stale rest cycle. The 8-modc test cycle does

not measwe emissions during IIllnSition and stabilization between modes. "This could

under.ltalc the emissions of equipment that encountel'll transienl operation in usc. "This is

especially aue for particulate crniIIsillltS, for which the 8-mode cycle docs not provide a good

measurement for equipment that encounters Iransient operation. On the other hand, the

tran:Jient cycle used to simulate highway heavy-duty engine operation may not be as

appropriate to simulate nonroad equipment transient operation. However, EPA expects thaI

emission levels of DotHOarl equipment mu encOWl~ transient operation in use will be beller

represented by levels durinI the highway transient test.

For diexl powered equ.iplnent expected to ellCQllIlteJ: either transient speed or transient

load l:ODditions in-use, EPA adjullted the emission facton mal were generated using a steady

slate cyde, Data from a joint EPA/Industty program to usess test cycles for nonroad

equipment was used to determine the ratio of the FrP transient test emissions to me 8-mode

Steady mile tesl emilIsiODll (Table 1-10). Based on the cunendy available data (four engin"sl

tltcK ratios were: 1.4 for HC, 2.0 for CO. I for NO", and 1.6 for particuiates. These rnt;os

were lhen applied 10 the emission factors of diesel fueled equ.ipmcnt types mat are expeCled

to encounter translenl operation in-IlK, Tm cycle adjustments were not made 10 emis.lion

FINAL· NO'iember J991



Nogrgllll Ep'i... am Vehiclo EmiPIm S!Ddy

factors of gasoline fueled equipment types as there was no available data on transient versus •

steady state test cycle emission comparisons for gasoline fueled engines.

2.2. Adjpstments for Ig.l/H Qperatlon

The emission fllC1Or8 contained in Tables 1-o2a, 1-02b, and r-02d we~ developed using

dam from testing new engines. Allhough many of the test procedures used (or emission

testing required an engine break·in period, tbI:: tests performed on new engines do not accoll11l

for in-use impacts on emissions from engine malfuncti01l!l, improper maintenance, and engine

wear. To assess the magnilude of these impactlI. EPA contraCled with SouthweSt Research

Inslitute (SwRl) to emission test small in-use utility engines. EPA also used existing data on

pre-controlled heavy-duty engines 10 estimale ill-use tmpacts on emission fae:tors.

Southwesl Research Institute JllOCI1"!d five in-use: utility engines (tl=e 4-stroke

engines and two 2·stroke engines) and pedormed emission tests using the SAE Jl088

procedure. A description of the engines and the emia5ion telIl results lIR' shown in Table 1_14.

The table also shows the emission factors UlIed for the ~speClive equipmem types which were •

derived from new, properly operating engines. 'The ratio of the in-use engine test emissions

to the new engine emission facIot is also shown in the table and these values were averaged

to derermine an in-use adju8bneat factor whkh can be applied to new engine emission

factors.

2.2.1. 4-Stroke GuoIbIe Enafnes Under 20 bp

The 4-stroke engines tesb:d by SwRI showed 2.1 times the HC emis&i0l13, 1.9 times

the CO emissiOllll. 0.4 rimes the No,. emissions. and 3.6 times the particulate emissions of

new engine emissions (Table 1_14). 'These engines exhibited problems of low power, head

gasket leaks and otbers which lIR' described in the SwliU report." Allhough only a very

smaU sample of 4-stroke engines we~ rested, the ~nd of high HC. CO, and paniculales and

low NO" was consistent. Thus, the adjuslmeut factors were applied to the emission factors of

gasoline 4-stroke engines less than 20 hp. The resulting emission factors (Table l-02c)

represent a rough approximation of in-use nonroad engine emission Ieveill. •
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2.U. 4-Stroke GlIlIoiloe EngiDe:l Over 20 bp

In 1983, the Engine Manufactunm Association (EMA) and the EPA conducted a joinl

in-use leSt program to develop in-use emission factors for heavy-duty diesel and heavy-duty

gllllOline engines. The program used 1979 and 1982 model year pre-<olUrolled engines and is

the best available SOW'Ce of data for representing in-lise nonroad engine emissions_ Using lhi~

data, a linear r<:gression analysis Willi perfonned and the emissions as a fWletion of mileage

was plotted. To estirnale the in-use adjustment factors some broad assumptions were made.

Typical in-lise engines IWfe lIlIsumed 10 be have accamulated 35,000 miles, which is half of

the Ilsefullife of 110,000 miles dc:finI:d in the regulations for heavy-duty highway gasoline

engines. The MgIession ana1ysi:l willi then used to calculale an in-use factor by dividing the

emission value at 55,000 miles by thai: at 0 miles. The resulling facton of 1.S for He and

1.3 for CO were applied to the emission facton of gasoline 4-stroke engines over 20 hp to

approximate in-use emission factors (Table 1-02c). The NOx emissions showed no significant

change with mileage IlICcumuiation and therefoxe No", emission factors were not adjusted.

Paniculate +Stroke engine emission factors were nol adjusted since IKl dala W311 available.

2.1.3. 2·Stroke Gasoline EnPnes

As discussed above, SwRJ tested two 2-sl1'oke in-use engines. One was from a walk

behind mower (WBM) application and the other W88 from a string trimmer application. The

eleven year old WBM engine exhibited HC, CO, and PM emissions similar 10 the new engine

emission factors ahown in Table 1-14. Thill engine produced somewhal higher NOlC emission

than the new engine fllCWtS show. 'The string trimmer engine, on the odier hand, showed

extremely high HC, CO, and PM levels and simi1ar NO" levelse~d to the new engine

emission faeton. Since only two dIIta points were available for 2-stroke engines and these

data weJl' widely divergem, EPA did not estimate in-use adjustment factors b311ed on these

points. lnlItead, the flw;torsllsed for 4-sl1'oke engines less than 20 hp we~ Il8ed for HC and

CO emissions for 2-sttoke engines with avernge horsepower leu than 20, as the 2-stroke dala

bracketed the 4-stroke ~sutts for these poUutantS (i.e., one data point was much lower and

one W88 much higher). 'The 4-stroke NOlC adjustment factor of 0.4 did nOl seem appropriate

to apply co 2-strokes since both the 2·stroke engines tested by SwRl showed nearly equal \ll

higher emission levels than new engine emission factors. 'Therefore, no adjustment was made
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to NO~ new engine emission factors. Also, the 4-stroke paniculate adjustment factor of 36 •

did not seem apptoptiate since the new engine emission factor used as numerator of the faclor

ratio was very small compared to the new emission factor value for 2-stt'Oke engines.

Therefore, no adjustmenl was made to the 2-strOke particulate new engine emission factor.

For 2-stroke engines with average horsepower greater than 20. the adjustment factors for 4-

strokes greater titan 20 hp were used.

For 2-stroke outboard marine engines, these adjustments for HC and CO emissions

would likely overstate in-use effects due to the more wtique characlt!ristics of these engines.

Outboard engines an:: built to be more durable than the smaller, less expensive utilityllawn

and garden engines, and to operate in envirotunems wbere airborne dust and din are less of a

problem. Therefore, an adjustment factor of 1.2 was applied to HC and CO for 2-stroke

outboard engines.

The National Marine Manufacturer Association suggealJl that in-use adjustmenl factors

for 2-stroke outboard engines should ncK be included in lbe calculation of emission

inventories until furtIter investigation can be done. NMMA states that 2-stroke engines do

not exhibit the same deterioration in efficiency after extended use as 4-stroke engines and lhat •

boaters are more likely to mainlain their engines for safety re3SOtls. Also, an NMMA

member company recently compiled data OIl an 8-borsepower, 2-stroke outboard thai had

accumulated 2,500 hOlUS on the company's durability cycle which showed no increase in

specific emission. However, EPA expeclli thai using new engine emission factors fur

calculating in-use invemories would understate actual in-use emission levels. The in-use

adjustment factors for 4-stroke gu"'i... engines greater titan 20 hp w~ adjusled downward

by a factor of aboul 2 as an eatimatiOD of !he in-use adjustment for 2-stroke outboard engines.

FClr the in-use estimaIe. an adjustmenl fllClor of 1.2 was applied to HC and CO for 2-stroke

outboard engine emission factOili.

2.2.... Dielld EJrtJ,nes

1·14

As discussed earlier, EMA and EPA conducted a joint program to assess lhe emission

factors of pre-controlled heavy-duty diesel and gasoline engines. For diesel engines. the data

showed no increase in HC. NO", and my a slight increase in particulate maner emissions
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with vehicle mileage. Therefom, the new engine dieseJ em..illsion facton were tlot adjusted for

in-use effects.
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Cbapter 3. ReflRliog aDd Evaporative EmWtoD Facton

Hydrocarbon (He) refueling and eVap<>ralive emission factors are presemed in this

section. A list of nonroad equipment and their evaporative and refueling emission factors

may be found in Tables 1-01, 1-02, 1·15 and 1-16. Table 1-15 and 1.16 are aha good

slllIlIIlllries of how refueling and evap<mUive emission factors were calculated for gasoline and

diesel fueled equipment, respectively,

This chapter is divided into four scctiOIlll thai (I) introduce the concept of refueling

and evaporative emissiol13, (2) present fuel tllllk volume data, (3) present re~liflg emission

factors, and (4) pre'lent evaporativl! emission factors. Fuel tank volumes are discussed

separately to avoid duplication of diJlcussion in the seetiOIl'l on refueling and evaporative

emission factor metbodology and data.

3.1. Couceats of RmHna aDd Evgonthte EmiuiOQll

'The oonceptlI of refueling and evaporative emissions are now presented. 'These

concepts are applicable to both gasoline and diesel fueled equipment (although perhaps mare

pertinent to gasoline fueled equipmenl than diesel fueled equipmenl).

3.1.1. Refuellnf: EmiuioIIlI

T1lefe are two componenlS of refueling emissions: spillage and vapor displacemenl.

Spillage emissions. or silnpIy spllfQgfI, are~ emissions that result from fuel spilled during

the refueling process. FOI" example. spillage includes !hose vapors gemrated from fuel apilled

while rliIing a lItOfap container from a glllll Slation pump and vapors generated from fuel

spilled while traafeuiug the fuel &om the storllge container 10 the equipment. Vapor

displacement emissi0n3. or disp/lU:emrnt. 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

gasoline is pmm:d into a container which already contains some gasoline, one gallon of fuel

vapor is displaced to the atmosphere by the incoming fuel. For the purposes of this study,

o"ly lwei lost while refueling tlw I!q"~flr is co"sidl!red. One would expect. however, thai

•

•

•
1-16 FINAL _ Nov~mb<r 19'!1



•

•

•

EmIssion Foetor Developmen,

refueling cmi8!ioos from the refueling of storage containcr8 would be on the same order of

magnirodclllll \he refueling emisatoDII from equipmenl.

3.1.2. Evaporalive EmillllioDil

Evaporative emissions ".., lo....s generllled by the evaporation of unburned fuel.

Evaporlllive emiilSions do nO! pall! through lhe combu.tion chamber. Rather, lhe primar;.

sourees of evaporative emissions are the carburclOr and fuel Ian!<. Similar 10 \heir on-road

counterparts. evaporative emissions from nonroad !ources can be .ubdivided into four groups:

hot soak, diurnal. numing loilS. and resting loss emissions. Each category accounts for

emissions during speciflc operllling conditions of \he equipment and specific mechanisms of

emission. Hot soak emiIIsiOIlS are those emissions which occur aftEr de equipment hall been

turned off and are attributable to the e1evll1ed te:mperatun= of the equipment (e.g .• evaporation

from the carburetor bowl). Diurnal emisliOrl8 are those fuel vapors which occur while the

equipment is n<rt operating and are attributable to natural. changes in ambient r;onditions

(temperar:un=, prellllln', etc). In addition. diurnal losses occur only during thOlle ponioll1l Qf

the year when the equipment is used relatively regularly (every few days)." RUlUling loss

emissions are those emissions which do nOl paM through the combustion chamber while ~le

source is in operation. Resting loss emilIsions are those emissiOrl8 lhat are nOl already

identified by llII01hI:lr Cldegory. For example, emissions which are due 10 permeation of fuel

through fuel lines and fuel tank, and leakage in the fuel sy8lem are resting 1085 emJssions.

For 1M purpous of this study. only dilD'MI tmissiollS will ~ cQnsithred dMe to the lack of

dilla for hot SC<lIr, renin! lou a1Id rU1ltWlg 10$$ emunOllll from 1Wnroad engiMs.

3.Z. Dentop;"' Efl'edive Fuel Tank Volllmp

TI1is section will present. those data and assumptions which _re used 10 arrive 1II

effective fuel rank volumell for ga&llline and diesel equipment. Fuel tank volumes are not

discussed with the pmsentation of other data to avoid tedious duplication of discus, ion, Both

evapomlive and refueling emission factors use fuel lank yolumes all pan of their calculation
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'This section, Developing Effutive FIUiI Tallk Voillmes, is divid«l into two subchapters •

'I"m: first rubchapter pre:lents effective fuel lank volumes for gaso:.ine equipment and the

second subcbapter presents effeetive fuel tank volumes for die,..,1 equipment.

3.1.1, Gasoline Fuel Tank Vol.mes

Data used to calculate gasoline fuel tank volumes may be broadly categorized into two

groups: data supplied by manufacturers and manufaclUrers' sa1~s brochures. and data

generated by EPA. Effeelive fuel lank volumes derived from each of these oources llR'

discussed below.

Manufacturers' GasolIne Fuel Tank Data -- Manu~rs were asked 10 supply

fuel tank volumes for several pieces of gllSOline equipment. However, the fuel tank volwnes

provided often did nol quiIe maim the equipment calegories used by EPA in !his study and

aggregation Wall required.. When polillible, a weighted average of pertinent fuel tank VOlumes

was used to ge~ an qJer:tive fuel tank volume for the panicular equipmenl category and

emission source. If the data supplied. by manufacturers mat<.:be<! an equipmenl category

exactly,the data w~ used directly.

Effective fuel lank vohlmes am not necessarily constallt for refueling and. evaporative

~mission factor calculations. Instead, an effeeIive fuel tank volume should be cldculaled for

each erniss.ion and equipmenl type because refueling and evaporalive emissions llR' functions

of differern fal:lOrs. A particular weighing facwr nuly be impoIIam when agpgating fuel

tank volumes for diumal emission factor <.:alcuiations, but Iha:I same weighing flll;tor may nOl

be important when calculating Iefuellng emissions, or vice-vena. For example, walk bebind

lawnmowers have a range of fueltllnk volumes of 0.37 (0 0.68 gallons. It is !mown thai the

smaller fuel tank volumes tend 10 be used by consumers while equipmenl with larger tanks

tend to be used <.:ommerdally. Furthermore, ldthough there may be fewer commercild

lawnrnowers (largt' fueltanll:s), their season length is probably longer. The effeelive fuel tank

volume shouJ.d accOunl for population sizes and lengtb of seasons. Other weighing factors are

used when cldculating an effeetive fuel lank volume for refuellng emission factors. Refueling

emissions am influenced by !be amounl of fuel consumed, which is a funclion of population.

borsepower, load factor, brliU specific fuel conswnp'.ion and usagt' rate. "The effeelive fud

•

•
[-18 FINAL _ November 1991



•

•

•

Emission Fact"" Dev.J?pm.nt

tank volume for refueling emissions should accourn for these faetol'S. Therefore, the purpose

for which the lIVerage fuel tank volume u 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 calculation of gasoline refueling emission

factOI'S are discussed finn and fuel tank aggregation for cakwation of gasoline evaporarive

emission faetol'S are discussed afterwanb. The aggregations w~ often reduced to mere

population weighings or lIVerases because so many weighing factors w~ not available (i.e ..

if a particull\( weighing factor U not known, then the category is assumed to be homogeneous

with respect to that weighing factor). For this reason, gasoline fye1 tank VOlumeS used for

calculation. of evaporative emisaions are !be Same as those used for Bfueling emission factoa

unless specifically indicated as differmt in the section titled ManuflKturer' 3 Dara fur

CaICulariOll qfGasoljm EygpqrarivC Emission Fas,ors. In odditi"", several fuel tank volumes

were taken directly from data IlUpplied by manufaeturel'S but those are not discussed below,

Those data are readily identified in Table 1-15,

Manufacnpw's Pata fur Calcula1ion of Gasoline BrfnrJing Emission Factol'S n Idealiy.

dfcctive fuel tank volumes for generation of refueling emission factol'S are weigb«:d by the

amount of fuel OOIIllumed which is a function of popularion, horsepower, load factor, brake

specific fye1 consumption, and US38'" rale. As will be seen, tank volumes are very seldom

weighted ideally.

Trlnuueni'EclJlen/Broslt Cutlers - a straight average of fuel tank volumes from edge. hedge
and siring trimmers is WJed:

0.29 P + 0.11 gal + 0.14 gal ~ 0.18 gdl
3
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Lawnmo1nr5 _ a population" and ll3age' weighled average of consumer and commercial •
walk behind moweIlI is used:

Pop. UUlle Vol. Product
Lawnrno~s ,%, Ratio 'pi, (hrs-wyr-Ilal)

Consumer "
, 0.37 35.2

Commercial 5 " 0.68 54.4

TM'" 175 89.6

Effective Gas Tank Volume = 0.51

Leaf BlowerslV"aeuuma • A population, 0ase, and horsepower weighted average" I of
consumer and commercial walk behind mowers is used;

Tonk P....""
LeafBIo"en/ Pop. U.'I' UP Volume (hn..·hpl

VaClW1IIlI ,%, ,...",., 'hp, L.F. ,pi, yr.p1)

Cons. Hand Held 92.83 9 ., .47 0.16 50

Cormn. Hand Held 1.84 '97 ., .47 0.16 22

COll$. Wk Behind 0.77 12 3.0 '7 0.83 11

Comm. Wk Behind 4.56 293 3.0 .47 0.83 l.564

Totals 2,347.33 1,647

Effective Gal Tank Volume = 0.70

• Co"",,,,« -' commen:ial usage rate. were sopplied by OPEl io!beir letter ofMry 24, 1991.10 C1are
Ry.. of tbo EPA.
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Lawn and Garden Tractors· a popullllion'" and usage" weighted average of lawn and
garden tractors is uSl:d:

Lawn and Garden Pop. U.... Volume Product
Tradol'll (%) (brs/yr) (gal) (hrs-g1yr·,al)

UW" " 40 ,." 6,750.0

G"_ " '" 3,69 4.612.5

Totals 4,250 1l,362,5

Effective Gas Tank Volume _ 2.67

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

0.92 ,al ... 1.13 gal ~ CO2 gal
2

Manufacturer's Data for Calculation of Gasoline Evapowjve Emission Factors

Effective fuel tank volumes used for evaporative emission faceor development which

are diffemnt from those shown for ~fueling emission factor development are lisled below,

Ideal.J.y, when aggregating equipment fuel lank volumes for diunt.ll1 enUilliion faclor generation,

the values would be weighted by population and days of in-WJe !leason. However, days of in·

WJe season are not available lllld. thetefon, could not be used. This should not significantly

bias !be data because !be aggregated equipmenl tend 10 have similal' season lengths.

Walk BebiDd unmmolftJ'l - a population weightedl average of values presented for
consumer and connnercial wal.k behind mowers is used:

consumer:
commercial:

% .....

",
V~.

• .31 ",352
•.68 - .034

•
Total ,39 gal

, Popv.lalioao -... oupplied by OPllI.
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Leaf BIo"enIVHUGIIU • a population weighted" I average of conswner and commercial •
walk behind mowers iJt used:

hand held:
walk behind:

% Pop.
93.6 •
6.4 •

V"'.
0.16 ..
0.83
Total

0.1.'10
0.053
0.20 gal

Lawn and Garden Tracton - a population weighted'" average of lawn and garden tractors
is used:

- 2.38 gal

lawn:
garden:

% Pop. Vol.
75 • 1.94 =
2' • 3.69

Tm.!

1.455
0.923

EPA Generated GuoJlne Fuel Tank Volumes •• Several fuel tank volumes were nOl

provided by industry and alternative melhoda of appfOmnating the fuel tank ""Iumes were

necessary. TItree alternatives were identified to approximate missing fuel tank volume data.

The first alternative is to substitute fuel tank values from equipment thai use similar engines.

For example, the fuel tank. ""lume for (knerator Sets is also used for Signal Boards because

signal boards use generators. H a substitution is nol plnsible or justifiable, then the se<:ond

altemaliveistocalculalefuellantvolumesbasedonregressionanal}.1lis. A regression of

known tant volumes vel'Sll3 net ensiDe bonepowenl was cmated by EPA and is described in

detail later in this subchapter. 1be Ihird alternative ill the use of fuel tank volumes based on

the engineering judgement of EPA pmonnel. For all equipment, manufaetater suggested

values were used when available and if not, then the flIlll:, se<:ond and thiId alternatives were

used, respectively.

VolllI!1Cl Bued on Egujpmmtt wilh Similar Engjn;s - Effective fuel tank volumes

which were assumed based on similar engines are shown below.

'Walk bebiDd b"'-, popaIlItiom "'" .........cd to be I""""'" asb~ blower populaliOOl. C"""",,",r
3Ild oommerWII 08111'0 _ "'" .......,.,.j ideuci<;:oIlO do>oe o[ Io.W1lDIOwen.

•

•
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Wood SpllU~r - assume equivalent 10 lAwnmowers' (O.:ll gal for ~fueling emissions and
0.39 gal Cot evaponuive emissiollll).

Commerdal Turf Equipment - Wide area walk behind lawnmowers comprise the majority
of this category and therefore, the wide area walk behind lawnmower fuel tank volume is
used {~.O gal). Hydro,seederslmulchern, although a pan of lhis category, were not
incorporated into this number due 10 unknown weighing faetolll and relatively insignificant
populations.

Other Lawn and Garden Equipment· assume equivalent to Lawmrwwers {O.51 gal for
refueling emissions and 0.39 gal for evaporative emissions).

Specilolty Vehicles Carts - 8lISwtJe equivalent 10 Golf Carts (6 gal).

Air Comprl'5llOf'lll - asIlwne equivalent to small cotnpt!'ssors (1.13 gal).

P~ftWuberl - assume equivalent to Pumps (0.75 gal).

T.mpenfRaDlDlft'! - asswne equivalem to Plate Comp4ctors (0.94 gal).

Rollmll - 38ll1t"1e equivalent 10 vibratory roller compactors (3.0 gal). Note that this is a good
as$UIJlption fur the gasoline portion Qf rollers only.

FlYing Eq.ipment . assume equivmnt to vibratots/finishers (1.0 gal). Note that this is a
good assumption for !be gil$Oline ponion of paving equipment only.

Surfaelnc Eqaipment - assWDe equivalent 10 P(llIj"s Eqllipm~m (1.0 gal).

Signal Board•• auume equivalem to G~neratQrSets (1.02 gal).

Z·WheeI TradOl'l!l . alIl11JJ1le equivalem to Law" and Garde" Tractors (2.67 gal for "'fueling
emis:lions and Z.38 gal foe evapontive emillsio",).

Agricllltnnl Mowers • IIHIIme equivalent to Law" aNi Garde" Tractors (2.67 gal for
refueliDg emissions and 2.38 gal for evaporative emissions).

Sprayers. lJI.5Umll equivalent to cmpIturf spray<::rs (1.5 gal). ~rtilizer spreaders weu not
induded in t:Itis category be=ue them is not adequate rnellll8 to weigh their impact.

Volumes Based on Regression Line - A regression of fueltanl< volume versus nel

engine horilepower from lohn Deere farm, construction and utility engines was created by

, The namell nf equipi_ types iDclllded In lIli.l SlUdy an: ilaliciz:ed 10 di.oriq"iob. tbem &mt equipment
types used b~ maowlII:tur_ In CmlIIIllDic:llIn& daI.o '0 EPA.
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EPA from John Deere product Iiterarure. The regression line is only applicable to equipment

wjm engines of 15 hp or more. The result of that regression i..:
•

Fuel Tank Vol. " O.~ I x N~t HP R l " 0.82

Articulaled traetorll and some fcller·bunchen wae excluded from the regreSliion due to their

exceptionally high fuel tank volumes. A list of equipment type, model, engine, net hp and

fuel tank volume for all equipment used in thai regression as well as a plot of the data is

presented in Table 1-17.

As indicated in Table 1-17, most of the equipment used to create the above regression

line art: dieoIel fueled. The:re may be some concem that fuel tank volumes of similar diesel

and gasoline equipment do not approximate each other because a particular piece of gasoline

equipmenl lends 10 be smaller and have a smaller fuel tank than its diesel counterpart. This

should not be the case when cotrtparins gasoline aitd diesel equipment: of Iilinilllt horsepower.

When the influence of the size of engine is removed, as done by the regression. that

difference should be minimal. On !he contrary. a larger mass of gasoline is requited to do the

same amount of wolk as done by a diesel fueled piece of equipment (I.e., the brake specific

fuel cOllllumplion of gasoline equipmmlrcnds 10 be higher) and, therefore, gasoline fuel tanks

would necessarily be larger to accommodare the same amounl of work.. Thus, use of this

regression may slightly overestimate gasoline spillq:e emiltliiOM bul ~slimate gasoline

diurnal emissions.

Due 10 !he lack of data for much of the equipment, tbe regression line was used

extensively (app:roximaIe1y 2j% of all equipment types). The gasoline equipment for which

fuel tank volumes~ calculued from tbe regression are shown in the Mlowing (hp in

parenthesis).

•

•
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• Chipper8/Snnnp Grimk:rs (62)

Aircraft Suppol't Equipmenl (48)

Vesseb w/Inboard Engines (170)

Aerial Lifts (36)

SweepcrslSerubbers (39)

Other General Industrial Equipmenl (19)

Traclors/Loaders/Backhoes (63)

ucavlllors (80)

Combines (131)

Other Material Handling Equipmmrt (51)

ErniMioo F"",or lJev.lopmenl

Cranes (55)

CrushingiProc. Equipmenl (60)

Rough Terrain Forklifts (88)

Other Conslruction Equipment (150)

Asphall Pavers (31)

Swathers (106)

Bon: Drill Rills (54)

Rubber T~d Loaders (67)

Agricultural Tractors (87)

Other AgricuilUrai Equipment (55)

•

•

Fuel Tank Volumes B!!SOd OD EPA Assun:wtions -- EPA was forced 10 make

assumptiODll regarding the fuel tank size of SaIlboat Auxilidry Inboard Engines (6 gal.),

Sailboot Aw:i1iary Outboard Enginu (6 gal.) and Vessels wlSterndrive Engines (21 gal.)

because dllla for those categories was not available. lbese values were presented to {he

National Marine ManufaetUIen Association (NMMA) and deemed 10 be acceptable estUnate,

based ot1 available dala." Estimates for the fuel tank volume of Dumpers/Tenders, Terminal

Tractors, and Hydra P~r Units were abo n:quirW. DwnperslTenders wen: lIlllIumed to

have fuel lank volumes of 3.0 gallODll. Terminal Tractors are asswned to have the: same tank

volume as their diesel coumerpam (5.71 gal) and Hydro Power Un;,s are assumed 10 have

fuel tank v0hune8 of 5.0 gallons. Note that these assumptiOIlll apply 10 gasoline versions of

the equipment only.

J.U DtelJeI. Fuel Tanir. VolwDes

Fuel lank volumes for most diesel equipment wen: found frQlll Ihe regression line

developed by EPA from lobo Deem equipment as described above in the section on gasoline

fuel lank volumes. Fuellaoks for some equipment wen: taken from manufacturer supplied

data and the reader is referred 10 Table 1-16 for those delaiiS.
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3.3. Metbodology UKd to Cakulate Belue"n; Emission Facton •
This section will presenl lite methodology and data used 10 calculale refueling

emission factors for gasoline and diesel equipment. The reader is referred 10 section 3, I,

Conc~pfsof Refueling and Evaporative Emissions, for a deflnilion of refueling em.iJlsions.

3..3.1. Gasotinl! Rd'ul!llng Emiss60n Faclon

Splllql! -- Very little wort tw. been done to qulllll:ify the amounl of fuel spilled while

refueling nont\lad engines. The only !mown spillage values have been presented by Briggs &

Stratton and OPEl for lawn and garden equipment (primarily Standard walk behind

lawnmowem). Briggs &: Stratton has presenled a value of 45 gnun8 (approximately U oz.)

pu refueling and suggested that the value be reducc:d to 22.5 g/refueling 811 the user be<;omes

familiar wilh the equipmem." OPEl reported in a study completed in SeptembeJ: of 1991

that 17 gnun8 of fuel were spilled during • typic.al refueling incidenl. All of these values are

much higher than the spillage value which may be bDck£d ollr of Mobile4 for on_highway

vehicles which is roughly 3.6 gfrefueling (0.31 g/gai x 11.5 gal/refuel).'"

The discrepancy between the Mobi1e4 value and !he OPEl and Briggs &: Stratton value

is mosllikely due 10 the fact that (1) ml\I1y ncmroad engines are refueled from fuel containers

which are more difficult to Wle than glIIlol1ol! pumps, (2) fuel containers do not have

automatic shut off capability and (3) equipment fuel tanks are not 811 accessible. 11lerefore,

the numbers provided by OPEl and Brili" &: Sll'IItOD are probably closer to !he true value for

nonroad engines which are typically n:fueled from a ponable. hand-held fuel container.

When deriving the emission fllClotS presented in this study, EPA has assumed that 17 g of

fuel is spilled per refueling wherl • portable fuel containet is used and, for nonroad equipment

that is refueled from. gasol1ol! pump. spillage is assumed to be 3.6 g/Rfueling. EPA chose

lite OPEl over die Briggs &: Stratton value beCDUse it is based on substantially more data.

The method of refueling (pump or container) is discerned by equipment type and fuel

Tank size. Lawn and garden (except chippers/stump grinders). recreational, and lighT

commercial equipment are assumed to be refueled from ponable fuel containers. In adliition.

any other equipment with fuel tank volumes less than 6 gallons" •• are assumed to be

.. lbo I3rJest ocmmocl ~oosumerbD-beId fuel~r volume ill 6 gollODL

•

•
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refueled primarily from portable fuel containers n:gardless of category (except baggage tow

tractors). All other equipment are aMumed to be refueled from a fuel pump. The amount of

fuel spilled per gallon of gasoline CORllwned may be calculated by:

Spilloge,.,- - l:u] ~

•

•

"<,

3.6 [~I.L

T"'" Vol. [ gal I_I.
where Tank Vol. is the effective fuel tank volume. All refuelin8s are a:ssumed to befiU-ups

and mus, the spillase estimares are low.

Vapor DilIIplaeemeal - Vapor displacement emis.!lion values wen: taken from on

highway data becauIc no esti:nulle8 for vapor displacement cmissiOIlll fmm nonroad engines

can be found in literatuRl. However, the on-highway and nonroad dlsp1aQ::mem values shouhl

be similar sin<:e the gaso1illll compositi<m fur both is the same. EPA has implemented the

model ptUJK-Cl by RotbmlIn and Johnson of the EPA for on-highway vehicles 10 predict

displacement emissioM":

Dlsp. ~ -5.!ilO9 - 0.0949 " d1' + 0.01184 " Td .. 0.485 " RVP

WMn: DUp." DUp/aufMnt (~)
dT .. T,mp of Tank - T,"'P of DUpenud FfUll (0 F)
Td ~ T,"'P of Di.fpenMd FfUll (oF)

RvP ,. /Wid v.,. P"ssun
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Rothman and 10hns0n abo lloOOliDlIend sellMlllal national average values for the model •

variable:!. EPA has mlll:ched those: averages with equipment types for the particular seMon of

the year in which the equipment ill most likely to operate. Rothman and 1ohmon's summer

and armual RVP values are not used in anticipation of the new RVP standards which will

limit RVP to 10.3 during the summer of 1992. The armualavemge RVP was recalculated

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

A.1llllUZ1 RY1' " 3 x 10.3 + 7 x 13.9
12

" 12..5

The equipment tank. temperarure. dispensed fuel temperature (Td) and delta T (dT) values

suggested by Rothman and 10hnson are shown in the table below (with modifications) for

equipment which are refueled from a gM pump." Rothman and 10hns0n's vB\ues have been

modified further to estimate displacement emissions from equipment ll'fueled from a ponable

fuel container. Those: values are a1so shown in the table.

Refuellnl Equip, Tank Dispelllltd dT DISP
M....... s_oo Temp. Temp, (Td) (oF) KVP IWlllIl)

""""" 13.3 68.9 4.«l 12.3 3.83
Averqe

Pod S~ 8.5.0 16.2 8.80 10•.5 .5.08

Pwnp
Avemp

Winter 59.5 60.3 ".80 13.9 609
A......_.

13.3 13.3 0.00 12..5 6.63
A~....

Portable
S~, 8.5.0 85.0 0.00 lOS 6.70

Container A~....

Winter 39..5 59.5 000 13.9 6,09

A~....

The temperature diffe~ between the equipment's fuel tank and the dispensed fuel

(dT), as well as the actual dispensed foeltemperalUIe (Td), are reptesentative of fuel
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dispensed from underground storage tl\Il.l<$. It is unlikely that the temperature of fuel

dispensed from a ponable fuel container will match that of fuel dispensed from an

underground storage tank. Rather, ,he fuel temperat~ from a ponable container will rnosl

likely match that of the fuel in the equipment since both the container and equipment "'"

exposed to the Same ambient conditions. "Iberefore,!he "pump dispensed" values suggested

by Rothman and Johnson are used only for equipment refueled from gasoline fuel pumps. For

equipment refueled from fuel cont~, the values Td an: asaurrn:d 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 p~nted above--especially the winter time values.

While fe<;ognizing this defICiency, EPA is unable to in<:orporate ciry-by-ciry emission factors

due to tbe immense size of that task. The best available national emission factonl are used

for all cities. A list of equipment and the lllISOCiated displacement emission faClOl'll as well lIJ;

total refueling emission faetorll is located in Table I-I~.

To make the refueling emission facton compatible with the populations and usage

rates used in the study, the refueling emission factor units were changed from grams per

gallon to grams per horsepower hour (except some recreational equipment which are

expn:ssed in g/hr and marine vessels which are expressed in glgal) by multiplying the original

value by the brake specific fuel consumption (BSFC). To facilitate that change, assumptions

regarding BSFC were I1C<lCS3l1ry. BSFC data provided by SWRI and CARD were u!!Cd to

estimate BSFC's for equipment with average bolliepower of 8 hp and less, 8 hp to 20 hp and

above 20 hp. The values auumed are 0.219"" If, 0.1"'" u. or 0.0806" galIhp-hr,

respectively. ~r selecting the I&pp:ropiiate BSFC, refuelin8: emission facton were easily

" As....... 90\'1& IIidr volve, 10% oHV usiag ll,t2 bp engine•. A.a_ 6.2 Ib pel goll"" of gaoo[i""
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traD8fonned 10 units of grantS per brake ho~wer hour. For el<ampL:, if the original

spillage value is 49.7& glgal (walk behind lawnmowet; avg hp '" 4,0) then,
•

49.18 ~ x 0.219 ~=
hp-hr

10.90 -----.L
hp-hr

Refueling emission factors for all recreational equipment except snowrr.obiles are

expressed in units of gIhr, instead of gIhp-hr. The conversions were mlKle by multiplying the

original value in g/hp-hr by the average honepower and load factor supplied by EEA For

example, the conversion for minibikes ill:

11.26 J- x 4 hp x 0.62 ..
hp-'"

12.92 ..I...

'"
3.3.l. Diesel RefueIiDl EmissIon Factors

RefUel.iJ:J.s emis~ from diesel fueled equipment are not lIS significant as those from

gasoline fueled equipment because diesel fuel has a relatively high initial boiling temperature

of 350 of which impedes its evaporation. GIl801ine, on the other hand, has initial boiling

temperatures of 60 - 80 of depending on !he season of yeal (RVP) and. lheref.nc, evaporllks

more readily.'" N a result, vety little worlt has been done to quantify diesel refueling

emissions. Indeed, EPA is not aware of any st\ldiea of emissions from willed diesel fuel.

However, wait has been done by F. Peter Hutchins of the EPA 10 qulllllify dispLBCemen!

emissions from diesel fuel." Hutchins' work has shown the displacement emissions from

diesel fuel to be 0.041 grams per gallon of fuel dispell5Cd and fuel tank temperatll~s of

approximalc:ly 80 ap. Por!be purpo3elI of the pl"sent study, all diesel equipment ~

assumed to emit He vapors at a rate of 0,041 grams per gallon of fuel dispell5Cd. EPA is not

awlin' of any other da1a pertaining to ~fueling or evaporative emissiOtlll from diesel fueled

equipmem and, the~fore, other diesel ~fueling emission sources are l'ot included in this

study.

JUSt as was needed fur the gasoline refueling emission factors, the diesel ~fueling

emission factors were adjusted to be compatible wilh !he populations and usq:e rates used in

tlu: Study. The unils were changed from grams per gallon 10 grams ~r horsepower hour

•

•
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(~cept SOffiC recreational equipment which are expressed in g,fu: and marinc vcsscls which

arc ~p<ellscd in glgal). To facilitatc that change, assumptions n::garding the brakc specific

fuel consumption (BSFC) were =SSlUY. Recognizing that diesel cquipment: generally have

lower BSFCs than gasoline equipment, tile glllloline BSFC values were multiplied by 0.8 to

estimate BSFCs for diesel equipment". Therefore, the BSFCs as:rorncd in this report for

diesel equipment are 0.175, 0.12, and 0,06:; gal/hp_hr, for engines under 8 IIp, between 8 and

20 hp, and over 20 IIp, n::spcctivc1y. Refueling emillsion factors for all recreational equipment

except snowmohik$ are expressed in un.it:I of g,fu:, instead of g..bp-hr. The conversion was

made by multiplying the original value in glhp-hr by the average honepower and load factor

supplied by EEA.

3,4. Methodology Used to Calcullte Evaporltive Emigjqp Faclop

Thill scction will present the melltodology and data Wled to calculate evaporative

emillsion factors for gasoline and diesel equipment. Evaporative emisllioll$ are composed of

diurnal, hot llOak, resting loss and running: lOllS emillsiorul and this section will present each

individually.

3.4.1. GIISOIiDe Evaporative EmlsrlklD Flcton

D1umal _ The most comprehensive data available for diumal emi:lsions appears to be

contained in two tepons written by Charlell T. Hare and Karl J. Springer of Southwest

Research Instimte.l' '" Both CARE and AP-42 refer 10 their work for diurnal emissions.

In $IIttlI1l8l)', Southwest developed diurnal emission factors of 2 glgal/day" and 4 glgal/day

for protected (shaded) and~ flfeltanU, respeaiveiy, during the in-1l$(! scason. TI\is

report will lIlIlIUlIlIe the avenge of the two estimates, 3 glgal/day. because of tile difficulty in

determiDiDg what pereentage of each type of equipmenl hllll protected o( unproreCled fuel

tanks. Dimn.Il emission faeto\'$. in un.it:I of grams pe( day of possible usc, are calculated

from the flfel tank. volumes developed in section 3.2 of this appendix and arc presented in

Table I-I:;. Vessels w/Ourboard Engines and Sailboat Auxiliary Outboard ElIg,"es are

assumed to have no diurnal emi:lsion5 because fuel tank!; for those equipment types are nol

vented."

" glgal/day meam gnms of He enUmODl per g.uo~ of taDII: volume (DOl nocesurtI.y gallon of liIell rer do,.
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Hot Soak -- After reviewing SAE papers and SwRI reports rt:gwding evaporative •

emissions and referring with scveral manufacturers, EPA found no appropriate values for hot

soak emission facton for nonroad engines. Hot soak emission values for on·highway engines

do exist, but they iIR' not rt:pn:sentalive of nonroad engines due to the different size, design,

packaging and Catbun:tOfS that each employs. Therefort:, this study does not acCount for hot

soak eminions.

Rellting; LOllI .- Resting 1085 emissions are not included in this study due to the lack:

of available data. Howevet, to obtain afeti for the potential magnitode of this type of

emission, one can cOllllider the amounl of fuel a plastic storage container U pennilled to lose

and still meel the standards devised by the American Society for Testing and Ma"'rials

(ASTM). A nonmetallic fuel comainer passes the standards seI by ASTM if it lo","s less than

I% of its mallS over 30 days al: a tempentture of 75 OF. TIre te$l fuel used U a 70%

;soocrane, 30% tolrrene mixture (by volume). Assuming that the "'st fuel and regular guoline

behave the same, the siandard indicates the fuel container could lose up to 28 grams of fuel

per month.

Runnilll Lou -- Just u for hot soak. emissions, no data on the subjecl of running loos •

emissions for nonroad engines was fmmd and on-highway valUelI would not be repn:sentative,

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

3.4,Z. Dlnel Ev.pontlve EmiIIakm Faclon

EPA u not aWlire of any diesel evaporative emi$sion data and therefore, diesel

evaporative emis:lions lire not included in this study. On a qualitative balIu, however, it can

be said thai evapwllive emisliont from diesel equipment should be much less than

cvaporative emiuions from gtl801ine equipment becaWJe diesel fuel hllll a relatively high initial

boiling tempertll\ln of 350 of which impedes its evaporation. Gasoline, on the other hand,

has initial boilina: temperatures of 60 - 80 of depending on the season of year (RVP) and,

therefore, cvaporales more re.adi1y.lf

•
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Chapter 4. CrlnkCllM Emission Faelon

Crankcase emi:lsion faclors are presented in this sc:ction for gllSuline and diesel

nonroad equipment lifter a brief introduClion of crankcase emissions.

Crankcase ernilisions are those eW1UI1 gases which, upon leaving the cumbustion

chamber, do nOl: pass through the exhaust valve. Rather, the gases discharge inlu the

crankcase via the clearance between the piston and cylinder wall. Eventually, these gases

may escape from !be crankcllSe to !be atm<lSp~, hence, they are named crankcase emissiolls

and the crankcase is said to be open. Some manufilCluI'eili produce engines which route

crankcase Vap<lIll to lhe air intake system of the equipment. Those crankcases are called

closed crankcases. Crankcase emissions, togrt/ter with evaporative, refueling, and lailpipe

emissiollli, constirute !be lOla! emissions from an engine.

All gasoline 4-!IttOke equipment are ll5SIllllCd 10 have open crankcases except Lawn

and Garden Equ.ipmenl (but nOl: ChipperslStIImp Grinders-they are a8llwned 100% open),

Vessels wllnboard ElIgillts and Vessels wfSrerndrive Engines. Only Z1% of Lawn and

Garden Equipment IIIe lISS\lIllCd open" U and 100% of Vessels wllnboard Engillts and

Vessels wlSterndrive Engillts are astnm'lCd to have closed crankcases.

The rest of this chllpleJ" ill separated into two sectiollli. The first section inuOOuces

crankcase emission facIoIlI for 4-sttote wpli!!!'! fueled engines and !be second intr<:>duccs

crankcase emission faclOili for 4-stroke~ fueled engines. Crankcase ernilisiollll from 2·

stroke engines do not exist due to the nan.ue of 2-stroke engines. Thus, for equipment with

both 2-suoke and 4-stroke varieties, the crankcase emission fllClor is applied only 10 lhe 4

stroke engines when caku1Iting tOla! emissions.

4.1, GMo!igt CrenlrClllle Emission F,cWn

11tilI section will pRlsent crankcase emission factors for nonroad glllloline "ngines and

describe the methodology for developing lhem. EPA is nut aware uf any significant nOllioaJ

crankcase emillsion data and has been forced to utilize data from on-highway engines. Even

u. Assume B k S enllnes leI" I M60':{, of market IIId are 99% clooed -'~ and otbe.. "'p",,,,,nt
40% of maJket """ .... ~% o!llHd.
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so, estimares for crankcase carbon monoxide (CO) or oxides of nitrogen (NO,,) could not be

found. Therefore, those pollutants are not cOllSidered for gasoline noruoad crankcase

emissiollS. The following paragraphs will preilellt crankcase HC emission factors for gasoline

IlOlUOad engines.

Probably the most widely accepted values for nonroad crankcase HC emissions are

those found in AP-42.'" AP-42 repons crankcase HC emissions for farm and construction

equipment based on wod< performed by Southwest Research Institute (SwlU) in the early

1970's.·' The SwRl work on crankcase HC emissions suggests that "crankcase hydrocarbon

emissiOllS are equivalent to about 20 percent of those in the exhaust . ...... This

generalization is based on work pert"ormed by CharI.e5 M. Heinen"' and P. A. Bennen, et

al" .- for JID.-highway vehicles, HoweveJ:, when calculating crankcase emissiollS, Hare

and Springt'r misinterpreted the Heinen report. Heinen actually proposed the value of 33% of

exhaUllt emissions (20% of total HC emissions) whieb was estimated by F-'. 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

Government (49% of urn:ontroUed HC exhaust; 26% oftotai)"' and Bowditch (see chart

below), The origina of the values supplied by the Federal Govemmem and CARD are

unknown while the crankcase ernissioo values put forth by Bowditch (33% of uncontrolled

HC exhaust emissions and 20% of total emissions) appear to be educated estimates balled on

General Motors "quality audit data".

CARB Fedel'lll Bowdhc:h Berlnett

E...... Type n. .... 'To< .... n. .... n • ....- w " " " w "
.,

'"
Enp. " " " ., w " .. ..

~." " .00 " '00 .. •00 .. .00

After updating AP-42 using Bowditch's number, the values for crankcase emissions

for agricultural equipment are 42.2 gIhr and 47.2 gIhr for tractors and nontractors,

•

•

[.J4

.- Be....tt estimated~ emlaiooI to be ~alely 70% of nhaust e:mls!i.0DI (4ll'i(, of loW He •
elJ\issiom) baxd OD le:llilllli>e CIlll.
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respectively. Theile CO=cted AP42 estimates closely agree with an EPA study of crankcase

HC emissions from nine on-highway vehicles with disabled PCV systems and di5conrn:cted

fresh air hoses on a gramJhour basis.611 1be EPA found that the nine vehicles studied

emitted, on average, 1.92 grams of He per mile (37.6 g/hr based on 3 bag FrP with average

speed of 19.6 mph) over the first three bags of the FTP driving schedule witb PCV and fresh

air hose disconnected. This value, 37.6 gIhr, compares reasonably well with the updaled AP.

42 estimates of 4224 and 47.2 g/hr for tractor and nontrBCtOr farm equipment, respectively,

run over a steady state mode test. For purposes of estimating IOtai emissions from 4-slrolte

gMoline nonroad engines, EPA acr:eptS Bowditch's value (33% of untreated exhaust) for all

guoline engines with open crankcases. Four--stmke engines with closed crankcases and all 2_

slmke engines are asswned to have no crBnkcase emissions.

There may be concerns regarding the reliability of Bowditch's crankclL'le number (33%

of uncontrolled HC exhaUlrt) for use with today's nonroad engines. The relationship between

on.highway crankcase emissions and nonroad crankcase emissions has never been

docurnemed for currmI year on-highway and nooroad engines. Differences in operating

cycles, machining tolennces, fuel delivery systems, etc., of on-hiJhway and nonroad engines

compromise the ability 10 IllIC existing on-highway engine e:iliaust and crankcase emissions to

generate nonroad 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

disproponionally. Despite the legitirnsre concerns mentioned above, EPA believes thaI tile

Bowditch number remains the best available estimate for crankcase emissions be<:ause it has

been corroborated by EPA in Report *46013-S4-01 tOO lrt addition, it is more conservalive

than Bennett's number which ha3 not been corroborated by other sources.

4.2. Dtellel Crankease Emission Faeton

This secrion will present the best available He, co. and NOx emission factor; for

nonroad diesel engines and describe the methodology for developing them.

Dala for crankcase emissions from die5el engines is limited. In fact, no studies whi~h

explicitly investigate crankcase emissions from nonroad diesel engines have been found.
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However, studies have been fowu:! for gn-highway crankcase emissions, The most recenl and

comprehenllive paper has been publi8hed by Charles T. Hace and Thomas M. Baines,'" Hm

and Baines studied three engines of whiclllwo were approximately half way between

overhauls and the othe:r was relatively new. They found that hydrocarbon crankcase

emissions represent approximately 0.3 to 4.0 percent of corresponding exhaust hydrocarbon

emissions (0.006 to 0.017 g,/kW-hr) when !elIted over the l3-mode test procedure. 'These

values are consi&tent with earlier studies conducted by ChevaLi<::r" (approximate average

value = 0.039S g/kW_hrttl) of heavily wum diesel engines and Caterpillar (0.017 g,/kW-

hr).tl. The condition of the Caterpillar engine was not reported. For the purposes of EPA's

nonroad .study, diesel C,fank<:ase HC emissions will be lISSUDlCd to be 2 percent (the: lnC'an of

rhe range found by Hace and Baines) of ~ated exhaust hydrocarbon emissions unless a

closed crankcase is implememed.

CO and NO,. cmiuiODll from diesel CrankClllleS have been reporte.:! by Hace and

Baines, and CateJpillar. Hare and Baines reported CO and NOx emission rates of oms to

0.43 percent and 0.00(j to 0.1 pen;:enI of emaust emillSions, R:spe<;lively. 'Their numberll are

corroooralllld by CateJpillllt wOO~ CO and NO,. emission rates of 0.23 and 0.076 of

exhaust emission rates. For the putpose:I of EPA's nonroad study, CO and NO,. crankcase

emissions from diesel engiDes will be lISS\UtIed 10 be 0.2 percent and O.OS percent (the mean

of the values reponed by Hare and Baines) of exhaust emissions, respectively. In cases

where the crankcase is closed, EPA asllUlllell zero diesel crankcase emissions.

It. Auume BSFC of 0.5 lb.&p-br.
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Chapter 5. Benzene

Based on review of the limited available data for w:uc ",minions of benzene and 1,3

butadiene, EPA found it most appropriate in these CMe! to calculale emission rates as a

weight percentage of the IOtai hydrocarbon emissions. Benzene exhaU31 emissions ~

c»pIeSsW as roughly 3 percent by weight of tailpipe eomauSI hydrocarbons and crankcase

Ilydrocarbonll for both gasoline and <liese1 engines. On.ly four studies of benune emissions

welt! available for data applicable to nonroad configurations (i.e., rnmcatalyst)." Analysis of

the data indicated that while tb:re were large differences in the bellXCIll' emissions with power

and driving cycle when cxpmlsed in milligrams per hour, milligram per hOIllepower hour. of

milligrams per mile, the differences Well: far less when expressed as a percent of total exhaust

hydrocarbon emissions, as presented in the SwRI ~n." Refueling cmiuiol1ll. which

consisl of spillage and VllpQI" displacement, were assumed 10 consist of 1.7% (weight) benzene

which is the average sununer and winter grade benzene oontent of in-use gasoline (die$els

were assumed to have negligible refueling emissions).
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Cb.ptt'r 6. I,l-But.dieM

EPA hIlS mo chosen to e~pres5 1,3-butadiene emisslol1ll IlS a weigh! percent of tai1pip.:

exhaust hydrocarbons plus cranltcase hydrocarbons. The respecti~ percentages used in this

study for nunroad diesel and gasoline engines are 1.6% and 1.3%." Emissions of 1,3

butadiene Well: almost never measllll'd in engine exhall5t prior to the lare 1980's. because {he

procedures for doing SO are relatively new. Only one study was available with measurement

from diesel engines, and one: study with measurements from noncatalyst gasoline iIlltomobiles

tested on unleaded galloline. None of the studies found involved measurement from nonroad

equipment and duly cycles. However, due to the lact of additional information, EPA did

apply these emi5sion rates to all calegories.

•

•

•
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Cbapt~r 7. Nitrosamine3

In addition to He, co and NO:.: emissions, it hu been documented that nitrosamines,

which have been found to be carcinogenic in animals, are emitted from venled diesel

crankcases." While !he contribution of mOlor vehicle emissions to !he nitrosamine

concentration is not known for ceflain. Thomas M. Baines of EPA ceports" thai three

researchers (Gordon," Shapley1'l and Pellizzari"") have identified nitro~s mat

roadways and two of the thIee suspected automobiles as a source. Gordon reponed

nitrosamine ooncentrations as high as 1.1 micrograms per cubic meter in the Los Angeles

bllllin. In his technical report, Baines proposes 109 cancer irK:idems per year if 1.5 million

people are exposed 10 1.1 micrograms per cubic meter for 2 hours per day. Undoubtedly,

crankcase cmis8ions of nitrosamine! <.:<mtribo~ 10 thOlle cancer incidentsttl , TIle reader is

refcfn'd to EPA's Integrated Risk Informalion System (IRIS) for a more complete risk

analysis and the technical report written by Thomas M, Baines for a more in depth analysis of

nitrosamines from diesel crankcue emissioDli and car interiors.

'" Ho_vet, becauso ar """,Ilaimin assoct_ wid!!ho c_!if_ crmk c..._ 10 nil""""''''''
coooe_. __ for lIitroiIQ<niDes Wfle _ developed.

ANAL· No"",ber 1991



TABLEI-OI
EMl'lSION FA<.TORS USED FOR SIP INVEm'OIUES

H, ., f!<RMl!t~. __.
"

----
0

~ ro .0. ~ =~ w'l
~". -, ~~ ~~o-

GASOUIlB~'"
W,_ ... ,",2> n. ". ._. 151 00 •• ~ ,·,,1

GA>OI.o<B JfIlNIUCT(IU W,_ ,- 0"" ,-,. ". 0,00.00 •• •• o.tO '"
"~~

W,_ .,. '" •• •• "0"" =. ". ". '>.;"'1
!!,B:i~~ W~ --~"----

,~. •• •• ... "'.00 ".lO ... ,.".._-_.

.,
r~~oo~"-----

--- - . ---
._---~.

ro ~. ~ AlD-'JIYDl!.l ro._. - ~~ ~O

nA<-"1UIDnACtO... -- .. .. .. .. .. .. .. .. ..
,

11lAcrEO LOAPllll5 -- .. .. .. .. .. .. .. .. ..
MOTORORADEl<S -- • n = ,. •• '07,00 •• "" "" .n

,""_AI'mt'l -- .. .. .. .. .. .. .. .. ..
Offlllol\WAY l1lUCC -- .. .. .. .. .. .. .. .. ..
~W_ -- '"

,n ,. •• '",.00 ,.. '" .n •."
WIU"".a> TIlAC'fOIl> -~

,. ,.,. •• M' ,noo ... ••• .n 0."

RoU,fJl' -- '" 'ill •• W ~~ ,. •• ".26 ••
WHEELEI) "."......, -- .. .. .. .. .. .. .. .. ..
M1$'Ul-ANECl'JS -- •• 1.'0 •• •• ,~ .. .. .n •."

"'"'"' n.AC,,-"D nA<-'1'O'" -~ •• •• •• o. •• ... •• ..11 0."

nAL1<Ell WAD"'" -- •• 0.•' .~ •• ,. ... •• ".to '"
"'"l'lJR "1W>l'llS -- .... .. = ~ ,. •• •• 0.11 '"
....RA!'...., -- •• .., .. •• ., •.,. .. •• ••
off IPGI\WAY n<UCC -- ... .., •• •• .. ." •• on ••
Wllli-'J...O'D 1.0ADIlJ.S -- •• .., •• .. •• ... •.11 •• ..
W\lI!l!l-ED UW:"""'S -- p • 0> •• .~ '"

,t., ,n .. ••.,
H ROLl.EIl' -~

.. •• •• •• ". •• .. •• ,.
" WllE"U",OOZEilS -- 0." 0.•' •• o. .. ." 0.4, ... ••
~ M1SCEl.l.Al<WlB' ."....~--

,_01 o. = •• •• Ll.• ' •• •• O.~j

. ----

"" It-IpUSTIUAL EQUIPMENT• "I
---_..- •. ,

I ", ro .0. N .'~

, ~". .- ~~ ~

,

•,
,r, ",,"UN'- (jr>lP-Hil o. "" •• ... '''''.~J '" "" ",,' U.!1

•
I!L'.,"" "I'il'-HR 'I' v", "," .oo ·l.Ul ,,~, "" <I." "';

• • •



1~-I ~ '" :: 1661 :aqma"ON - 'NNB f- e

~ • ---I~ I '~Id.• ~ '. I" I ~ "• • ~ ,I ,.
'_c" "II!' 1". ~ ,~ >",~~, -,;I, l: F- \Ii"'''' "" '!Jl -::"~
'_0"0' > ~ ..." ' ~ '0• ~ . _. r ~ ~ ~ ~ ~ . ~ ,
~~~n !~iI' ~/: ",g~ ~ '_ Ih;., ~.
!~t3 ~ ~ '2~'" > I'
• ~ .-. ,.. 1 i- ~s ,"'; i!I~ Q .1,' , •• 'c

'" IE '" hi

- " .

1111I mn I '1m I I~ I Ii 1 IH !
~~~~~ ~~~~~ ~~~ I

I ,I ,. I 1-"" .. ,,, !I ,; i !, I Ii ! I ,! ,,!
c~~';iO ~~g8g ~I i888 :!1i 18 ~ I a:l

l
;:~ ~I

I I' , I I ,

~ ~ i ~ i ~ ~ till
l
! i 8 ~ iii ,: 18 !~, Ii ~-i1i 8~ ~ ~' •

I I ' , "

I
. , I, I _ , I

CC~"O ",o""'c ~ 1_ '1' ~!:!i l' ~':1 :", ~
"'" ,,,,, ~. " ;1 .; ,~, .. 'I
_" _. ""_ !,' ~" ~ ~ I' e. '. I, "I
~ ••• g 88ggg '" 'I:> ;;:r:,,,, I g!: !Il. el' !!it': '"

,

~!.~i!:; ~ go,!: liH I ~ ~ ~~!
~ ~ ~ ~ ~ ~ ~ 8 8 8 8 8 8 8 8 ~ 8 ,~ 81 ~ ~ 8,

~_~~ ~N~ ,"_ I, i ;

" '" "'" • I'" ., I , 1- , I' ' •!8'~U;: !i~8g8 5'1 8Sl! :?I 8 it E it :s* Ii'
" ,,. .,,,---- .---. "I' ,,'~_~"" o~~..,~ '._ 0 ~ ~_,

8:88888885 i!!i Ig~ ii!i 8 i! " i! ~'l ii!

t i ,I ,I I, I'
~,OI·'I ,: :~~ <li ~ <l I ,.~ I

II I" 'I 8 , II I '0 1 •

~ - ! I
~~':!~~ ;;;~~':l i<. '~ .. '" ~: ~ " c 1'1 1-,.., ~
_._~_£~~ ~838g r 8l!!!! .. g .' e r [i!:"1_~



r_ I-Ol!. E..._ ~_,. '",,_A and B

•.)....... eau...._I_~
"' ,.".. ."

'- -- ex,,"UBT ,- EV,OP R!J'USJ<" 00 ~ ~ ..... >.I.OEl<'O. roo..._---_...._-_... •0 T'~~ • .. • .. .. • • " ..
0
~- • • • .. .. • .. • .., L" _"",.......,. • .. • .. • " • • "0, ....._-- '" ••• • .- ,. .~ ,. ,. ,. , ", -_. • • • .. .. " .. • • ",
c,~_ ... ". • .. • .. .. " • 0' 0' 00, .,_<6.... • .. • .. .. " .. " .. o•, ,- , .. • .. • .. .. • .. .. .. ", ,,~. "","" r...- '. '.02 • '.00< ,. " ,.• .. •• 0.", -- '. •• • '.0" ,. •• .. ••• ,. '", ._- • " • " • • • • • •• c_"'...... 0'''''_ •• '. • ,- ,. .. •• '. ,.• on, c"...._ T'"'_..... • • • • .. .. " • " ,.

• <>-'--'._- •• •• • 0.0" ,. •• '. 0." '. 0.", ""T_nv_~....TV'" • • • .. • • .. • • •, .-- • • • • • .. .. • .. 00

• C<I."''''' , ..- • .. • • • • • .. " .., _0. • .. • • .. • • 00 • 0',
"'-''''~' • • • .. .. .. .. • .. •, _",v_IKe"", ,. ,. • ,.,.. ,.• '. ,. ,..• '. ,."• -- MOO •• •• • ,- o. .~ ,. ,.• o. '"• - MO' ,. •• • ,- ,. .. •• ••• .. '"• ._- MOO •• •• • ,- ,. '. •• .... .. ,."• _0_

M. • .. • • .. • • .. .. .., - MOO •• •• • .~ ,. '. •• ,. '. '", -.- Moo ,. ,. • '.0" •• '. ,.• ,. '. 0."• _.- • .. ,. • •.~ •• '"..., ,. ,. 0." ,.
• -- • .. •m • .- •• ". ,. ,. ,." on• - • '" •• • ,- •• '.. •• ,.• •." ",• "''''''''''...,,_..- • '" •• • ,- •• ". •• ,.• •." eo,
• OI""'_~__ • 'R •• • .- •• "..., •• ,. M, ,."• _...- ,. •." • .~ ,. 1•." ,. •• '" ,."• ,,- ,. o. • • ,. '. ,. ,. '. '00• -'- •• ,. • .~ '.10 '. •• ,. '. '-'0•

0__
, .10 ,.• • .- •• ". •• •• .. ,"• -- •• •• • ,- ... " •• •• O• .., - • .. 0." • ,~ ,. .. •• •• •• ,., -- •• o• • O~ •• ..." ,. •• '. ,.",

~-- •• •• • • ,. '. ,. ,. •• ,.
• --oo •• •• • •= •• '. •• ,. '. '"• ,.- • ,. 0.' • .~ ... ". '. ••• '. •• _.~ • ". ,.• • .- •• ". ,. •• 0."
• ......- • •• 0." • ,- O. '" •• •• '.• 0•..--,.. _ • ..., •• • ,~ o. "." •• O. ." ""• ""......""-........ •• O• • •.- o • "." ,. ,. 0." '"• - • .~ •• • .~ " '0." •• ,. .. ,,,, .- 0 •• o. • .~ ,. " ,. '.n 0." 0."• OII·_t.... • •• ,. • O.~ ~ '. •• ,. ,. .,..,, ~...._.. • ". ,. • .- O• ".•, ,. •• ,.• '",

_T_Fo~"" , •• •• • ,~ '0.00 .. •• •• ,." ,.", ..-,Tl.....- , •• •• • ,- ,. '" •• •• " ,., ..._,Tl... "".... • O. •• "' ..~
,. O. ,. '. 0." ,,,

•
T.-.....___

0 •• •• • .~ •• '0.'0 '. •• '.'0 ,"• O~T_ • .~ O. • .- - ".• '." ••• 0." ,...
•

__l.o_
• '.'0 ,. "' 0- o. .. •• •• '. ,.", OII·_T_ • ,. .M • ,- 1<." ".t1 ,m '." on ,."• -- • •• on • .- •• •• ,. ,. .. ,...

• "'... ""'". " - • .., •• • •.~ o. tt .." ,.• ,.• .. ",
0 '-_n-. • • • .. • "' • • • "'0 _.- • ,~ o. • .~ O. "'" ,. '" .. '"• --- • "' • • • "' • "' " "• 00-.... 0 .~ ••• • .~ '. ..... o• •• 0.00 ",• _..

,~ •• • .~ ,. " 1." ,. on ,."
• -- O~ •• • .~ ,. '" 1." •• ,." '"0 '",.....- "' • • "' .. "' "' • " "• TlI~.. ,. "" •• O• • 'W •• '. '. 0." '" ,,'• -- •• •• • .- ,." "." ,." ,. '" : "'• """'"_U.... ,~ ,. • ,- ,. '.70 ". ,. " -"• """' ..-....- '. O. • 0.'" '." 11.12 '" ,.• ", "• -_.. "' .. • "' "' "' "' "' " ••
0 _.oo • "' • "' • • "' "' " ••• ._.

• •• ,. • D."" •• ".,. •• ,. 0." '"• --. • ,. ,. • ,- •." "." ,. •• ", ·ll

• ......... '""-"EM..... • ," ,. .. ,~ •• , '.00 ,. '" '" '", T."".... "...'" • 1." ,. • ,.'" •• ...... ,. ," on ' "• ._"',_..- :1'." • • ,.,,' ".0' H'." '..., ... c."•
V..__~_ .. ". •• • '.0'" ,,,,

"'''' " ... 10." ", " """, v.._.,.._ .. _
".W .. • ". ".0' 170... 00." '.... 0.", ........-... '_...- .." • • 0.... '''.'' 'n... "... lO." ,." ',",', ........_~OueoulE_ ,~ •• • ,- '''.n ,.,." ... to... ," •",-..",-

...._. He. 00........ _"",___",_~....__

~"""-

1~42 FINAL - ~~ 0'



'_'·O'!.IO<rl-I

',J """"........""""" roIJI__M
..... ""_ ...........e-

~.""'- -- """"'-'", - ..~
-~ '0 ~ ".. ,wem>E ,m

~., , • " .......;;0....- euoor. ~" ,.• ••• 'HIO • •• .... "., ,." 0.37, -- 01.70 "~ '.," •• ~. ',", •.r< ,... ,.", Loot_........ ''''' •• 0." •• •• 0," " "., 0."

• R_ e",1no__ .." '.01 •• .." "3," 0,'3 "" '~ ,."._- ... ',01 ,...., ,. ,." .. ,," •• w ,."
• c__"' ....

"' "' "' "' "' "' "' "' "• Sh_.,"P 17.70 ,.... .. '" "",... ,.• '." 0." ,."• - ..~ ".70 12." '. .. ""0.00 •• 0." 0." ,."
• e- ........r_ •• '.10 1.10 •• _. .." 0.,. 0." 0."

•
w_.._ ".,. "," 1.1. •• _. .,,, 0,,, .... '.17

• 0", ~' • ".,. ",... ,. •• ...... 0,02 ',r< •• 0."

• c_.....Q_.. "." " .... •• •• _. '0' •• 0,01 ,."
0 0....-''''' ....~'"""' •• '.t. ".<0 ,. _. '.1! ,.,. ,." 0.17
0

Othoo-Coo".a__ ,n,
"~ ,. '. •• ••• .. " M' ,.", .. r__I'''''''') " •.00 ".00 •• >t." "'.... •• 1." '.1' 0.", -- H'•.," ,",00 '. ..... ... •• 1.,. 1.,. ••, ""........."r"~.. ,.. ,.... •• •• '''',0. ..,. '-'. 1.'. ,.", ""- ''',0' ,..CO ".00 ,. ."',.. •• ,." ",. ,.", .._...... "' "' "' "' "' "' •• "' "', ___0.-

'00." •• 1ft." ,. ... •• 1.,. ",. ,.", __ """HI' •• '.j< ,. •• .... .,,, •• •••• 0.27, - ~~ •• ..,. ••• •• ••• .,,, '. .. '", "'''''' "", -~ •• ,.,. .. '. ... .,,, •• •• 0,",
_"" 00_'10 -~ "' "' "' "' "' "' "' "' "', -- -~

.. ,.. .. On •• ..,. '.' .. '", _ ..w_
-~ .. •••• ,. •• ••• .. " .. 0.27

• -~ •• .. •• •• ...... 0"" " •• 0.27

• -- •• ,. •• •• ,.. ... '. •• ".,• - •• ,. •• •• ,..... ... " •• •."•
Othoo-__... ... •• ,. •• •• ,.. 5,'. " •• '"•
Othoo- ..___

•• .. n. •• ,.. 5.'. " .. .., -- •• "j< ... •• ,.. .". '. •• ••, ,..,.........,.... •• ,.,. "0 w ,.. "ro '. •• ••, --""'. • • •• ... .." ,. ,.. m '.' .. ••, -- "' "' "' AA "' AA "' AA "', - •• .. •• O• ... •• 'M 'M ••, - AA "' ~ ~ "' AA "' AA "',
:,="'~

~ .oo ,. •• ,.. '" .. •• ,."• ,
AA' ... ,. •• ,.. •• 'M .0 .., ._- ... '.j< 'M •• ,,,, .". .. •• 0,", '- ... .,,. '. ••• ,.. "'. 'M •• .., """'rOAI;o •• ..,. ••• .~ ,.. ..,. •• •• ••, ....... •• '.t< ,,,. .. ,.. ... '. ,. .., c.... ""'_ots- •• •• j< .oo '" ''',(1(1 ••• •• •• 0.", ""'-""""_....... •• ... ,. .. ,.,.. •• " •• ,.", ,- .. .OO ",'5 ,. ''',00 .. 'M •• 0.", '- .. ~ ~ AA .. "' "' ~ -,, 011._'....... .. AA AA AA "' "' AA AA ",

"...,"....."-..- AA' 2," •• •• ,,,, •.,. " •• •.", -,-- ~ ',j< ..~ '~
,,,, .". •• •• e."

0 ...-..- ...-. 'M o~ o~O .. '.. •• •• •• w, --- AA AA AA AA ~ "' AA AA "', '- •• •.,. •• •• 0" '" '.M •• ,..., 0_,_ ~ AA AA AA AA AA AA ~ .., --- .. ..' •• •• ,.. '" 'M •• 0,", ",,_r_
~ AA AA AA .. AA AA "'

.,, O~_ ~ 2," •• ,." ,,,, .". '. •• 0.", ""- "",.. :1" .....- ~ !,j<
_. ... ,.. •• " •• ,...

• '·_1_ ~ O. ,... •• ,.. .~ 'M •• ",• _ ..... r,_ •• '.. '''''-'' •• ''',00 .~ 'M •• W

• --- "~to ..' 1.0, .. ~'," .. '. •• w, '- ",. ." -- 0," .... '" ,. .n ".• O- r." '" •• .. .... '" .. .... 0."

• - "' AA AA "' .. "' AA .. -,.. ~ "' .. .. AA -, "' .,
• -..~ 01." oo. ,.. •• _. ,. '." .. 0."• '- 1.'" '" '...'" ,.. '''.00 '" .. ,. w
• M.... _Un.. 7,11 ..' ,"," .. "0," '" .. 0." 0."

• --- ,.,. .., ..." •• ',",00 ." .. ,. ".• O--.""HP ~ "' "' "' .. AA .. -, ..
• ""_ ..... •• 3.07 .. ,. '0' 0." " D." '"• - .. ~ "' "' .. AA .. ~ ..
• - "' ~ "' .. .. AA "' "' .., -_ ....- •• ... "~ •• t".011 '.1" .. •• 027

• r._r....... 'M •• 17." ,. 'OO,.. ..," .. .. ,,,, "-""-- n. "' ...,." 0," "".03 '5,'. •.,. ,.•, '.OIl

• v_~eor- "," ... "' ... '..". •• .," ,.. ,.• • v_...._"""_ ... "' •• ,. '.... ..,,. '." '.or ••• ._-...,.,- ....- ,.. "' to.OO .. '....., ",71 '." ,." ,.
• ._....._"""'-"_N or." •• "' ... ,"'".. •• 0.'• '.07 "

'~N.,.,_
......""-FINAL - lIovember 1991 I-43



T..... H':l_loorot.f

'_I <lAOOL...- ...""""" ..,......,.,- •O<-U•• '''''''TOO ...............,-"",...............
~,,- -,- ~., ,- .~ -~~ ~ ~ ..... "-OEHYDO '0' •._"-_..._- - -,,~ ..... , ., '. ,. ". m.O! 0," '. 0." "~or._- , ".17 "... 1.10 •• "'.00 0." '.• O. D."",,_........ , lO," ,. '"

.,,, '.' '." '.04 ," 0."-.""..."_-. , '.... '.01 ,. '" Oro,ro 0,11 ._" 0," 0,"-- , '.... '.07 ,," ,. Oro,ro 0," •." ". ,m
Ch~".... <.HP "' "' "' "' "' "' ., "' "',..__,M. , ro,17 ,,_.. ,,,. ,. "'00 0_" '. ..0 0,"- .,. , ro.17 ,,_.. ',O! •• 0"00 •." '. ..' ,."
l-"~""'''''''

, ".7< .- '. ,." ,. '''.'' .... '. ". 00'-- , "'-11 '.... 1. .. '" 017," 0." '.• ,," '."•0~ • ,
,", " '.... ,. ,. '1700 "., .. •• •.OY, ""-,'"""""-- • •• "... .. ,. ''',00 ,. '." ,. ..", """"-"'" T'""- , to_" ,." ,- '. on" ,.• '. •• ',or, ""'"' C-'.__ , ,," "... Uo ,. '17-"" ..., '.10 •." .,, .. r_",_(Al'I~ ·, ".,00 "_00 •• ". '. ,_. •• ... ,... o •

•
_. ·, ".,,. "_00 •• ". ..OZ." ,. 0," Uo o., 011_"'" "~ 0'- • 0 '00," •• ,. •• "".00 •• 1,10 u. '.• _0_ ·, m,OO •• ",00 ,. ....... ,.

"" 1." O., S,,," , " "' "' "' "' "' "' "' "' "', _ ..._0... ·, ,,"". •• ,- '," "- ,.
'" U. ,.", -- ••• , .... ,... "" ,. Oro,,. 0," " O. '", -- ••• , ,.... ,.,. .. ,. 070.'0 0," •• ... '", ,,<00 ..._. ~~

, ,.... ,... ,. ,. 0"'." '" •• .., '", -'- ••• , "' "' "' "' "' "' "' •• "'• - ••• , to,,, ,_.. 0," ,. .",.", 0," •• '" '"• -- ••• , 10," ,-" ., •• '",.ro 0." ,. '" '", _.~ 0 ..,,. ,. •• •• ,.. 0," •• '" '", - , '0," •• •• •• '.. ','1 ,. '" '", - • '0." ,. ••• ,. ...." .,!I '. O. '", """'-,....__. ... ,. •• ,. ....", ." •• "" '", """'---. ,,-.. ,. •• ,. ''',J'll ." •• O. '", -,- • ._" ".. •• .. '.. .. ,. ", '", Yo •• oM..... , ... ,_.. ',",
,. ... '. ,. ", '., -- , ... ,... '" •• ... ,. •• •• '., -'- "' "' "' "' "' "' "' "' "', ,- , ... •• ,. 1." - <" •• ,~ C,,., - "' "' "' * * * "' "' .., ,-- , 10," <.. ~
,.

'" '. O. ", 0.",
~-

, 10." .,,. .- - '.. ,.• •• ", '~, -- , ". .,,. •• - "...., '. ,. ", On •, -- • ._" .... ,. ,. ,.. •• ,. o. ....,
-~

0 ... ,... •• ,. '.. ,. ,. O. ",, .-- , ... ,.., ,,,.'" •• =• .. ,. ,. '.", 0'''''--'_ • ... ... ... >,,. ... ,. ,. •• 0.,., 00<.-- ""' _ ..... , ,",10 ... ,. ,n ... ,.• ., •• 0,", - , '.7< ,.. ""
,. '51," •• o. ,,' "., ..- * "' "' * * "' * "' "', OII__ rru_

"' "' * "' "' "' * * *, ""'--- , ... ,-" 01,10 •• '.. •• ,n ", O', _T__
• ... .... ".... .- '.. " •• ,. .", _..- • ,. ,.• ,...., •• 0"... .- •• '. '", _..- "' "' "' * * "' "' "' .., n ......., , ....,,,- 0 ',70 ,,, .. ,. '51.'" .. • n •• "., <>_r_ * "' "' .. "' "' "' "' "', --- , ••1< ,.. ... •• '.. •• ,n ,. ",

~-- "' * * * .. "' "' * "', -- , ... .-.. ,. 1," .~ •• ,. ,n '",
~""'""""'""_.. • ... .-.. m • ,.•, '51,'" ," •• •• ", ,._- , ".• t ,Il ,." ,. m,,, " o. '.>0 '"• --,........ 0 .. ,-" '..." ,. '.. ,- o. ." o.,
~-- • ,"," .., '" '~ '''''' ,.. ,. '. C,", -- • '0_17 ,.. _.• ,. '.. 0," •• '. 0,", - • "_17 ", ,. o. m_ ,. •• ." .", - "' * * "' "' .. "' .. "'"' "' "' "' "' "' .. "' "', -". , 19," ... ,. •• 017.00 0," ,- '." 0-", -- 0 ,.,,., '.31 '..,,. ,. ,..... ..,. ,.• W ,.", --- • 'UII •." ",'" ,. .,.,. ,." " 0." ,.", --- 0 ".rr 2.>7 ",," •• ,.. ,... '" 0." '"• c.~_ .... .. "' "' "' "' .. .. "' "'• ,_,""HP , ,,_a ',0' ,. •." .,•." ,-" 0." 0." ,-", - "' "' .. .. "' .. "' .. .., -- .. "' .. .. "' "' "' "' .., __e___",

0 'Mil ,,, ". •• 2"."" '.'1 '" •• ,.", r"",,,,,T_ 0 '0," ," " .., .- ,..-" S, '" •• '" CO,, ,_..._....""... • " .... "' ....,. •.., "no." ...,.. 0." '.or '.• v_,""",",," E""... ' . "'-,, O!," "' 0." "",S< -- .... "or o.
• ._.......-.- '., 0 "0_" .. ".00 ,.

""~'
M 0." "~or ,., ._.......,-.- ..-, '... "' '1m '.ro 'm." ". 0." ,.•, ,., .- ...........-._ ...• "'-51 •• .. m "",54 ". ... ... "... •..-b • ...,... r.. '"__.'~ ..... _ ........ _

•• _ ....... - ""'" ho"", ""' ........ _........-
I_44 HNAL - ~ov·,.--



T_ ~o.. ("""-I

••, ...OOO''''' ....T'''''''~_ ".............,..._..._.......
~ee- -Typo, •-= '-

_..
lIeP'J......o ,. - PM "-,,,,"VOE' 00'

..._._--- ....... ,.....- .~, T","..._~ ~. • '" ,,,.. -. ," o. '" '"• ....~- ~. • u. ,. _. .. •• ,. '"• '-',,_..V........ ".... • ,." .." "..., ,. o. '" ,.
• "'" --""...-.. • • • • • • •• • ..
• F,""' ....,,,. • • • • .. .. • • ..
• ""........ '" HP

_.• • ,. ... m. ,. o. •• ,.
• -'" ~. • " •• -~

,. om .. ..
• '~ ...

-~
.. •• •• _. ,. m ,. '"• ...-."'- "-"'~ - .. • • - - - .. -• -_. - .. • • • • ., .. •• gno"~" • -~ .. ,. •• _. ,. '," o. ,.

• c~_"'''''''''''_ .. .. .. .. .. .. .. • ..
• C._"""T""_ ...'" ~~ .. ,.... •• -~

,~ " .. ,.
• O","''-'....~"_ ~~ .. u, ,. _.• ,. om .. .., .. T....."V_(I\lV~

-~
.. ,. ".,. _. •• •• m 0.", ._. .. .. • "'.. • • .. .. .., m",..__• _.• • ,. OIl,"

_.• •• ,~ 2." ,., -.. -~ • ".00 ,. _.• •• ,. m ,..., _.. ''',OIl • •• '.01 ''',OIl •• •• .. ,."
0 _ .._c.... _.• • ,"," .~

-~ •• 'oo ,,, ,.
• -- _..

~. "' o. ,. _oo •• om ,. ,."• - _..
•• '," o• o. ,,,,.. •• ,. '" ,.

• ","- -- • .. .. .. • "' .. .. -• ""' ","" - _..
.~ '-', .. • 11O,,", •• ,. ,. ,.

• - _..
0 • .. • • • .. • •• -.oW"",,","

_..
0 • .. • • • .. "' •, _.~ o. ,. •• o• oooo ,,~ o. '. ,., --- • .~ o. •• o• ""YII 17." o. '" ,.

• -_. .~ •• ." ,. •• '1.011 o. .~ ••• """"00""'-"- ~~ • ." '. _.•
O~ " o. w

• """"-,-...- .. • • • .. • • .. •• -_. .. • 0 • .. • • • ..
• 1........_ - • ..., .. _. o. om ,. o~, --- -~ • '" •• _.

O. om .. ••, ._- .. • 0 .. .. • • • •• -- • • 0 • .. • • • .., '-' • • .. • • • • • •• -..- .. ~. • •• •• moo ,~ ••• ,. D.", --.""",,- • .. 0 • .. • • • ..• , -- 0 .. • .. • .. • • ..• '- 0 • .. • • • • • .., ._~

-~ • •• •• _. o. •• 0.' 0."
0 ........~ .. • 0 • .. "' "' • ..
• --- • • 0 • .. • • • ..• ""..... """_...... 0 • .. • • "' • • .., c,,_ • • 0 • • • • • •, - .. "' 0 • .. 0 0 "' •• OO-_T_ • 0 0 .. .. • • • •, ""-"""'9"'__

0 • .. "' • .. "' • ..
• _T""""_'" 0 0 .. • • .. .. • ..
• ..-,"',....- .. • .. .. 0 • • • .., ..-'11......... 0 • • • • • • • ..
0 T.-...._>"8 '- • • .. .. • .. .. • •, C_T_ • • 0 0 • • 0 • •• --- • • • • • • • • ..
• ,,"·_T_ • • • • • • • • •
0 -_. • .. .. • • • • • •• """"0__ .. .. • • • • • • .., '·_T_ .. • • .. .. • • • ..
0 _T_.. .. • • • • • "' • •, -- 0 • .. • • • • "'

.,, 00- .. • .. • • ., .. • .., _. .. • 0 • "' • • • ..
•

_.
• "' 0 • "' • "' • "'• .. .. "' • • .. • "', TO_., "" • • • .. • • .. • .., ..- • • • .. • .. .. .. ..

0
__u_ .. • • .. • .. • ., .,, 01....__'_.. 0 • - .. • .. • .. ..

• c""_""P ,.~ • O. ... ",.'" '. •• •• 0."

• _..... 0 • 0 • "' • "' .. ..
0 - .. "' .. • • • "' • "'• -- • "' • .. .. • "' • .,
0 """'"_""-mo.. • .. .. .. .. • .. .. "'0 T....""T....... O. '. 17 '1 •• ".;-0 ",00 o. o. 000

• ""_..- ....- m. • "".'" •.., "ST." on "," ", ••, ""_.."""".......- m. • • '" "'ST." .n "." 1,07 .n, v.._ ..__
m. • ..."" o• ,_.,. '.n ...,. 1.07 OW, _.........-..,~ ... .. • "' • • .. • "' ..• • "'boot ""'ful' "'-'- •.,...- m. • • u. ",,"'... ,. ... 1,0' ,."

.~......._,...""',....- .._.._-
'H~'_".....,-

FINAL - Novembe~ 19n 1: _4 5



T_'-"'·I_.I
0,' o.oOOUfE >-.....,.. 000"""'" "."EAllJIJ"""D •• ....~
-""....".. ...... .,- -'- ~ ,.. •• Nl;RJEu"" 00 ~ ..~ "' •.. -, '-- 0 .",.. " •• • U. "..... 0.0, ,. ,. o.,
~-

0 ••• " T," •• .n• '" 7.7' ,. on, ,n_ • .so,,, • "., '-0' "".0< ,. ,. ,. o., ............_....... • 0 • • • • • " •, F........... • " • • • • • " •,
~<.""

, .- 0 ,." •• "00," ,. •." '. ,n,
-~".

, -- " '." ,. •• ,. m ,. ,n, - ... , -- • ,n o. -- o. ,.,. ,n ,n, e-o,",",," T...... • • • • • o. " • ••, ._- • • 0 • " • " • •, '- , _.
• •• O. '- '" '-', ,.• o', -- • • " •• • •• • " •, ""'"'-'" '.-t_ , -- • ,",50 '. m. '" '.10 ,. ,.•, O_'-".~'"""_

, _.
• ',TO O' -. •• m ,. 'n, ..,T_'-_"TVo) '" ,-,'" • o. "." ,- ,. •• .,,, ••, -. 0 " .. 0 .. .. • • •, ""...... ~... , '" " ',"",'" " •• •• ,- '. O. m ,., "- " '....'" .. ... O• ">0.011 ,. .. ,... ,.

• ."-- , ..n 0 •• ,. "T. ,. '." -. 0." •. '"• _v_e--. " '-,,", 0 ,on ,. '""',OIl -. •• ,." o.
0 -- -- , _.

" ,. ,. -. '"
,. •• on

0 0- -- ",. 'n I." ,. •• ''',,. •• ... ,. on
0 .... Co .. - ..- • " 0 • " o. 0 0 •0 a.."",wo_' ..- - •• I," " •• "'.," •• ••• '. on
0 - ..- 0 • 0 " .. .. " " ..
0 • .-.ow...... ..- 0 • " 0 • • " 0 ..
0 ._- • •• ,. •• o. " .. 17." ,. o. ,.
0 .- .. •• ,. •• o. " .. 17." ,. o' ,.
0 - ,. •• ,n •• ••• " .. 17...

,. ,," o.
0 """'_ ........._. ...,'" 0 ,,"," ••• ...... - ,.,. ,. '.0 """'--- " " • " 0 • " • ••• _.- 0 " • .. 0 • " .. 0

• ,- , _.•
" •• o. -. '"

,. •• ••, -- , -- 0 •• .--. o. ,. ,.• u., -.- " 0 0 " 0 .. 0 " ", - " 0 0 " " .. 0 " •• - " " 0 " " .. 0 • ", -- , - .. ,. O' - ,. •• ,. ,.
• -- " 0 0 " " .. .. " "• ~.- " 0 0 " " •• .. " "• '- " 0 • " " .. .. " " •• -- , -- 0 •• •• _. - ,. on ••• n- o 0 0 0 0 0 .. " "• O......_~._

" 0 " " " " " " •• """"""-_.- 0 0 " .. .. .. " " ..• 0_ .. .. 0 .. • .. .. 0 •• .- " " 0 •• .. .. .. " •• C>II-_r"d" " .. 0 " .. .. .. " ..
• "'"--" " .. 0 " 0 .. .. " 0

• """"T_F_ 0 0 0 " " .. • " 0• --- 0 0 .. " 0 • " .. 0• --- 0 0 .. " 0 • .. .. ..• T._A A ,- 0 0 " .. 0 0 " 0 ..• -- .. " " .. .. .. 0 0 •• --- 0 0 " .. .. .. 0 0 "• oo·_r,-. .. 0 0 0 .. .. .. .. 0• -- " " 0 " .. .. .. .. 0

• --- " .. 0 " .. .. .. .. ..
• ._- 0 .. .. 0 " .. 0 " ..
• -,,- " .. .. .. " 0 " .. ..
• -- " 0 .. .. " 0 " " ..
• - " 0 .. .. .. .. 0 " 0

• - " 0 " • .. .. .. 0 0

• - " 0 " • .. .. .. .. .... .. 0 0 0 • • .. •• T-.,.... .. .. " 0 " • " .. •• - .. .. .. 0 0 • 0 0 0

• --- 0 .. .. .. 0 0 .. .. ..
• ""'.._- " .. • • .. .. .. .. 0

• 0._..... , ".... 0 O. ..... •ro,'" o, ,.... '. ',"0 - ... 0 0 • • • • • • ..
0 - 0 " • • • • • • ••• - 0 0 .. • .. • •• • .., --- .. .. .. 0 • • .. .. •, T_T_ • •• o• 17.13 ,. n .. '7." O. m 0,"•

v_,.,___ ". m.' .. '"",10 "" ,.,~" .- ".1• .W '"•
v___.._

• •n,,, .. .. .,,, ,...... W ",10 .w '"• ,---- • ••• .. •• •• ",",IT on "," 'w '"• .-.........~--- • .. .. .. .. .. .. .. "• .-......."'*-'--,. .- .. .. •.,." ,...,,, .- ".10 ," ,.
'm •.. _-"".-.~--,,", ..-
"'M'"'".._.._.._-_..-..--,._.. ~....._"""""-. .......--
d._'~___""'_"-__""""",,,_
••_'~~__""_"'2"'''''_O:>,.... N.. _

I~46 FINAL - );0"0'



• • •TAlllJ;I-<l3
EMUSIOIl .Aero"" 1'0& POUR-Sl1l0l<B lJJ!UfY. LAWtlI<<l.\IIDl'N~

C·...."".......,...ACfOUj
IICro_ ...

"'>ALl.,., G,l1i.l1.QH Q<1AilON <>,o.U.LOt<

c.... ,...,......."..""'''''''
"" 00 ><ox ""'"

""",... .....- - Q,OIP- ............

" ~ ,-- dl... "., •• ,. ... I," • m" ,_. ". .."

• '" """"" ••m n.' - '" ... '" ", " ,_. ,-" ...
" "' .- _.. ., m '" '"

._. .W ""-" ,,. '"" ., ,,,,...... ._,
" m '" ••• ... "" ""-,, ,,. ."

" • ,- .•' .. m " ." LOl< "" "..'" '''' LU

" •• _.- ""' •• ", .. ." ,. .... '''0.," .... '", • m,_ .- ll.1 - ,. ... ,.. m., ,_. .." .."

• •• ,- Q.,,, "., - ,.
'" ,. "..., ,-. .." ,.,7

" '" - .- "., - ,.
'" ,. "..., ,- '" U1

• '" - .- " m ,. •• ," .- '","," ," '"- - ..." ", '",~ .,. '"." ,."

,_.
",_. -,- -- "- ..-- "_. ..,_. ,,_.
"-, --1'QPlL<"""""""'"__l'ACI<>U,.........

.........n>N-...._$IOH..........~

-~
~.........................~.,......,..,......~............,..,....-..-.
olllJ&O .......""'" 'C<lHP.I>&)

--~~~
~",",,_C.o

00 e ........ ",:,e40

,--_._._,...- ..............'--'---~
'---'-~"'",-, _,_.......
•_ _ ,..""v,_,... C.... nD _• ''''''OI''''_ CAU,.., _._ ",-"..-
J*""~,,__ ~ ll_

",,
"



TAlILEH"
a.aSSlON FACTOltS FOIl TWO-sTIlOII:E lr\1lITY. LAWN" OAlUlllN 6QUlPMI!tIT

,,,,,,, =....".,.. f...-:'TOllJl'
iIC CO """ ...

C"'AllD>< ' ......-I-i>" _AlimI QI(W.J.""

£~qp~fM, '
'"' ro """ ...

"""... ........ ........ <ljIO'----~
" •• -- ,,"'" "' • ". " u1, ... m'1l ,. ."• •• ,m_ ..- - • ." " ". .lU' ,,,,,, .. ."
" •• - _.

"' •• - " '.12
_.

""J> ,.• ."• •• .- - - • ." " u, .. .. "n" ,. ."
" .. -_. -.. - .. •• .. 1." OJ..." """. '-', ,..,
" .. ,,,,,,.., ... ". '" •• .. ,. J"... - '.n ,..,.. .. .....", -- ., •• •• .. L." ,-- "".ll .., "",. .. -,~ o.1no

" • ,. ,. .." ••• '''B. '" 1.,1.. .. ,,- ...... •• - •• .. '" "'u. ....... '" ,..... .. -- .- ., - •• .. '. m'" ....... '" ,..,, .. - .- ,. ~ •• .. ,." ,.. """ .... " .., .. _.• ".,,, ,. ~ •• .. '.l2 .- ,,,,,, .... ,..... " .-. .- .' m •• .. ,." ,,,..,, ""." ." ...... .. ,,,mn., '- ,. • •• .. '" ••• m"" •." ,..... "
,_.

<lOll. '" '" •• .. ,," ",... _. '-', '''L- ,." ,.,... ... '""''' ~ '" ~

_.
»_.
~._. »,_.
~

=~
,

".,.. ~,m,". ..
_m ,.
,,-, •- ,._.

",..,., "',- •_. ,- '",.",.,.
.........1>lN_"""" ""'0IlJI..--:>
1'<lOIL01>lN__"""" ""'0IlJI ....,., '''''l

~-"",~..,.L.. a
""'''"''~" ..,.;,l- .. "...~"""", ...
..,roW""''' """" <
..,~ ..n.__~5HCtIf.

,~rot.""'"~

~-~... rote
,.,....,.....

...~Lo<IP"""..........

...~Lo<IPACl<....,_

~-
~-... roW""'·' cur.- .....

._ _,"", ....._, -..., ~-,_ _."" .....
'-''''-''-'''''''''''
,._ .... " .... 1'<1 "' .. '"

,-",--~...."....~
""'....................-

• • •



• • •TABLE l-l)j
LAWN AND GARDEN EQU1PMENI' EMISSION FACTOR. DEIUVATiON FOR INVENl'ORIES A AND S

"H ?"" '","'_~-lICI'l"IlI""~
"""'.~.. ..- ~ ~VGIIP ~

~-
.~ ~ ", ~ ~,

~- ..~ -- -~ -~
c........ -- --"0<• ~""C_L&" ,-. " H - ,- ,,~ "' - - ,..

~ "'"DE"".... WISC.L""
_. - • - - .~'" " m• ,. ,.

" =. ,- --H•• ."......:n.-.... WU>IfI1lD ............"..._ .... _.. '. .,
H ._...._ ........-

._ft_~....._
ftO_ "~""'AL ~

._.
~. .- .~ OC ro - -

~.- ..~ -- - -~ -- -~
_.n

,..~......,""" ,-. n " - - '- ,. - .. "
...~ ....:.l .. " ,-. ~ • ~ .- '-' ,. - .. "
... CO...'I>BI ............ "-''''10 " " "

__t<' '.- m - ,. ..
lIII~''tAL~ lOOm ," .. " =_. '- ,. ,. ,.• ..
=. ,- '....,'10~

........1lON WI!IO"""' ........,...ACnlU........., ill. m • 0" ,."'____.lI"'.-

"-'""-'''''-



TABU; 1-05 (COOl_)

1""'~!J;O'" - ~ A,alll'

~-

""rot<~"~ '- • ••
... c<>loOfiIcrAJ..OW_ - ,. ..
C<lNSllWIIl- BACU'A""..- ~. • •
~crAJ..IACUA"""L_ -, - •=. ''''''''
"""'lLAn<N< WEJC~m;o.-sJON.ACf(aI_)

oc ," - ~-- -- ,",",_lit --
'u, ." •• ,.,

- .- .~ oc '" - ~.- -- -- -- - -- --.. 1I'-'~ .."" '" - •• ••.. "'_A - •• - •• ..
u -- .- ,. - •• ..
u

_. .- ,. - •• ..-.
".'" '"',II ,.

~ 0IDIN<i "CII''''''
..._,!,,!~ oc ro - -,,. IR""', CAIUI ....D IoOID """__ u ... = ••

~'A""<O'!!' - ro - -"~IR'''' c..... fSD<:oN>lJo.oIIlC........ IlAW' - - •• ..
'~~I!'

-''!!I' - ro - -""Ilt"",...... TSIl """'-L __ "' - = ..

,,

• • •



•

•

•

E./niS§ioo FaclOr [)ovelopmeo!

TABLE 1·06

ENGINE MANUFACTURERS ASSOCIATION
NONROAD DIESEL·POWERED EQillPMENT EMISSION FACTORS

All manufacturers' data collected using the 8 Modo: Emissions Test Cycle and Weighing
Factors (lSO-S178)

ElIlllne Population Weigbted
Emissions (g/bhp-hrl

Equipment Category
NO, He CO

I. Crawler lractor 10.3 0.9 2.4

2. Crawler loader 10.0 0.6 2.4

3 Wh~lloader 103 0.6 2.4

4. SCfapeJ: 8.7 0.5 2.5 •

, Motor grader 9.6 II 1.9

6 Own"" 8.1 06 1.4

7. Crawler excavator 1O.j 0.6 2.5

8. Wheel excaValOf tl.O 0.4 28

9. Backhoe loader to.1 1.0 3.4

10. Skid steer loader 9.6 1j 4j

11. Logskidder 11.3 06 2.6

12. e_ 10.3 0.' 2.1

13. Rollet and compacwr '.3 08 31

14. Paver 10.3 0.6 3.2

l'. Farm tractor to.j 0.7 3l

16. Grain combine tU 0' 2.1

17 COlton picker 120 O~ 3l I.
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TABLE 1-10 Results (1/ EPAtlndustry Test Cylca Evaluation Program
1991 ncnroad version engines

• Engine HC glhp-hr COgthp-hr NOx glhp-hr gihp·hr
FTP .=de FTP .modo FTP 'mode FTP 8mode

100 HP L08 0.' 2' 2.2 12.14 11.t 0.59 0,41
139 HP 0.86 0." 3.61 3.07 10.81 11.67 0.' 0"
285HP 1.81 1.21 8.08 L" 6.55 8.5 0.58 0.2
450HP 0.38 0.38 3.81 0.' 11.18 12.1 0.28 0.12

Average 1.0325 0.7125 3.795 1.89 10.17 10.3425 0.4575 0,2925

Avg. FTPI Avg. 8mode 1.< 2.0 '.0 "

•
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TABLE 1-12 Emission Factors tor Commercial Marine Vessels

a.) AVERAGE E~nSSION FACTORS
roo
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TABLE 1-12 (com.)

b,l AVERAGE EMISSION FACTORS
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TABLE 1-13
MOTORCYCLE EMISSION FACTORS REPORTED IN CARB MAIL-QUT #90·58

,- glmile •Vehicle Type Engine Type HC CO NO,

On-road Motorcycles 4·Stroke 2.12 13 1.061
Off-Road Motorcycles 4-Stroke 4 39 0.36 '
O!'-Road Motorcycles?:stroke 24 32 0.06

~

•

•
1-60



• • •TABLE 1-14
SwRIIN-USE SMALL UTILITY ENGINE TEST RESULTS

-,
"" Engine Test He He co co NO, NO, PM PM
~ ""...' testlEF ""...' tastiEF g/hp-hr testiEF glhp-hr lestiEF
,. FQUR:STRO!S!;
• 2yrWBM ,. 67.9 1.80 650 1.51 094 0.47 1.35 1.80•
"

4yrWBM " 83.' 2.23 '28 2.16 0.37 0.18 1.11 1.48
2A 112.6 2.99 1033 2.40 0.47 0.23 2.05 2.73

8yrWBM 1. VOID 0.00
2A n.3 2.05 835 1.94 0.' 0.45 6.27 8.36
3A 74.9 1.99 829 1.93 0.71 0.35 4.08 5.44

Naw engine emission factors 37.7 430 2.02 0.75
In-use adjustment (average testlEF) 2.10 1.' 0.' 3'

TWO-STROKE
11yr WBM 1 187 0.90 415 0.85 0.51 1.16 5.75 0.75

2 177 0.85 418 0.86 0.52 1.79 6,61 0.86

New angina emission factors 208 48' 0.29 7.7

4 yr String trimmer 1 1369 6.11 2244 3.11 0.77 0.86 61.3 15.36
2 1205 5.38 193' 2.68 0.69 0.77 54.3 13.61

New angina emission factors 224 722 0.' 3.99

",
>
"



..",'ro

Table 1·15. Refueling and Evaporative Emission Factors - Gasoline
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Table 1-16. Refueling and Evaporative Emission Factors - Diesel
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Tabl.I·17. Fuel Tank v. Net Engine HP Regresslon lCoofd)- ,-- 9P2[).LQ - • 195.0 135.0
~ - ,- • = .• '40.0
~ - ,-... • 226-0 140.0 •~ - F.""Jrog • 1n.0 140.0

G61eA Ell....... 9g2D-LC ~-, • .M 145.0

"'~ F_BuncM' '"' ,-, • 125.0 200.0 lnot Include<!)
T......'(Ar1lcu_) .~ F.""lng • 235.0 220.0 (not Included)
Trecaor (_u"lOd) "'~ ,-. • 300.0 220.0 (not Inco.rdolod)
Trw:." (Artleul.lOd) ,.. ,- • 310_0 220.0 (not 100"'*)
F.....BunoM, nw Fo,ool • 155.0 240.0 (not Ir>oludold)

Roqr.-'on 01 NoIt Po_, •• Fuel TUlI< 51••,.- •SId EIT 01 Y Eel 15_3'
'R$~ 0,"1
'No_ 01 0b0I""'...... ",'
l~oIF_ "Ixeo._~.) 0.51oea1 I' Sid ElT 01 e-I. 0.015-<117

~--

Net HorseRower vs Fuel Tank Size
John Deere Farm, Construction and Utility Equipmen~,~__
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Appendix J. Additional Data Submi<lsioos

The following m311llfacturers, Slate agencies, and manufacturer 8l!SOCialions submil1ed

data to EPA for analysis and review.

Briggs & Stratton
California Air Resources Board
Caterpillar
Engine Manufacturers Association
Equipment Manufacturers Institute
Ford,iNew Holland
Fo",
Gardenway
Homclitl:
lndu.trial Truck Association
International Snowmobile Industry Association

John """
Kohler
Lawn-Boy
Manufactlm:flI of EmilIsion Controls Association
McCulloch
Moton:ycle Industry Courn:il, Inc.
Murray
National Marine Manufacturers Asliociation
On~

Outdoor Power Equipment Institute, Inc.
Portable Power Equipment Manufaeturen A:lsoQalion
TeCUIll8eh Produeu Company
Weedeaters
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Appendix K. Adjustments to Data in Devemping Inventory A

In developing htVenlory A, EPA made several adjustments 10 annual bours of use.

load factor, population data, and the em.i.'lsions inventory methodology for recreational marine

equipment that ue not reflected in the fInal reports from EPA contractors. These adjustments

are detailed below.

1. Annual HoWs of Use

Annual hout'S of use data provided 10 EPA from the PSR data base were largely based

on the assumption !hat the use of various equipment types ill either consumer or commercial.

In order to adjust for equipment types with a rnUtur'e of consumer and commercial use, EPA

adjusted the <lara by multiplying the regional hours of use reported by the contractor by

factors based on data submitted to EPA by OPEl,' PPEMA,1 and CARD:'

Equipment Type Adjustmenl Factor

Lawnmowers (4-stroke) 1.75 (OPEl)

Lawnmowers (2-stroke) 2.17 (OPEl)

Tillers 1.54 (OPEIl

TriJnmcrsJedgetsjbrush cutters 1.8 (PPEMA)

Leaf Blowersjvacuums 2.5 (PPEMA)

~ Snowblowers 1.5 (CARB)

These factors were calculated using the following general equation:

Adjustment Factor '" (% consumer) x (consumer 1mI) + (% conunc«:ial) x (commerdal hrs)

In the case of trimmers/edgers/brush culters, it was necessary to also weight by population the

annual hours of use for string and hedge trimmers, for which PPEMA submined separate

estimates. Similarly, the value computed for leaf blowen/vlll:UWIIlI irn;;orporates both
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handheld and backpack verlIions. Detailed information used to derive these adjustments are

contained in AppendiJr: N, Pan 2.

2. Load Facton

Load factor data provided to EPA from the PSR data. base were in some cases tOO high

and in odterll tOO low. To correct the dala, EPA substituted load factors determined by

CARB for lite entire lawn and garden equipment categary: and data supplied by EM! for

crawler tractors and robber tired loaders.'

t.o.d Factor
EqUipment Type ('"

Leaf blowel3/vacuUlllll (2-sl(oke) 50

Leaf blowers/vacuUlllll (4-stroke) 3.

Trimmersiedgel3/BlUSb cutters (2-stroke) 50

TrimrneJ3ledgeB,lBrush C\Itterl1 (+-stroke) 3.

Chain SBWlI > 4 hp '0
Chain saws < 4 hp '0
Lawnmowers 36

RetIf engine riding mowers 38

Lawn and garden tractors '0·
Front mowers '0
Shredders < S hp 3.

Tillers < S hp '"Snowblowers 3S
Commercial turf equipment SO

Othet lawn and garden equipment '0
Crawler tractors 58

Rubber tired loaders '4

•

•

• B-.l 00 CARlI data fur coosumer IIId commetdal riding mowt'l'S aod gardeo Iftallrl. whkh ""'~ weigl\le<l •

by populItioll " bouaJyr x nIted borIepower.

_.... .,~__~ ~_. ",n,
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3. PoouladoDII-Chain Sam

In constructing InVentory A, EPA relied on a methodology developed by PPEMA" 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 horticultural services)

employment. While this methodology is appropriate for most types of lawn and garden

equipment, chain saws are nOI generally used in major urbanized a:ll:a11 ~cept by honicuhural

services. One of the four models proposed by PPEMA is based on UIban population [humanl

OUtside major urbanized lU'e3ll. rural area popuilUion, and SIC 078 employment, which is more

appropriate fot" allocating chain saw use. The national chain saw population estimates

reported by EEA were disaggregated to the local level !Urng the local allocations developed

wilh this methodology for Inventory B, lIlI follows:

•
N local =A

•

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

And B.

4. PopuladoDl=Aaitultarai Equipment

For Inventory A, regioDal agricultural equipment populations were determined by

multiplying PSR national population e':Ilimates by the ratio of local over national census data.

CeDSUS data exists for some types of agricultural equipmem at the local level.

However, ceD8U3 c0uDt8 do not differentiate between equipment that is inoperative or seldom

used and equipment used fur agricultural activiry. National population estimates from the

PSR data blllle an: bener eSlirruues en equipment used ~gu1arly in agricultural aCliviry than

the census counb. However, the census counts are accurate indicators of local distribution of

the equipmem. Thus, the census C011Dlll were used lIlI indications 10 WsaggRigate the PSR

national population estimaIes 10 the local level.
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Nonro-l Pngl'!' and Vehlcl!: "mjptm Study

S. popgladODl--8D9WJD(1bil§ •As recommended by ISlA, EPA assumed that all snowmobiles use 2-Slroke gasoline

engines. despite the fact that EEA reported a very small number of 4-strokes.

6. RecrNtiOD!!! Marine Equipment EmiSlliOlll Inunlory Methodology

Popudlm -- Local bolll: registration data were Wled to establish the number of boats

of each equipment type in eadl nonattainment area However, two adjustmelltS to this

infonnation were needed for inventory purposes. 'The first adJustment was to tum the number

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 !be

number of engines per boat for this study was developed by EEA and provided to EPA.

The second adjustment was to estimate the number of engines actually used in the

oonattainment areas. Unlike moSl of the equipment oontained in this study recreational boats

are mquently transported long dislaltccs, such that where they are used may be different from

whee: they are owned. Survey results submined by NMMA for eight nonattainment areas I
were used as the basis for these adjustments. 'The survey was conducted for NMMA by Irwin

Bruh and Associates, Inc. (IB&A).1 Questionnaires were mailed at random to registered boat

owners within and in counties lying within a SO-mile belt of the following nonaltllinment

BaltiiilOle, MD
BoSlon, MA
Chic., IL
Denver, CO

Hartford, cr
Houston, TX
Milwaukee, WI
Seanle, WA

The queslionnaire 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 calculate the

umber of engines used in the nonattainment area:

•

EO ~ fiR [ Pucl IISCd in o/a' area + 'Kt UIIe from 0-1 mile cffahore]
Pue1 IISCd by hom regiIterecl in nfa _

"nja = nonanaimnent

where:

EU =engines used in nonattainment area
ER =Engines registered in nooattainmenJ: area
Fuel used in nla area =the sum of the reponed amount of fuel consumed

inside the nonanainment area by boats regil'llered inside the
nonattainment area, plus the fuel coDSumed wilhin the nonanainment
area by boaIs regi'llcred outside the nonattainment area

Fuel used by ooats registered in the nla area = TIle tOlal reponed amount of
fuel consumed by boats registered inside the nonattainment area without
regard to wllere the fuel was consumed.

% use from 0-1 mile offshore ::II TIle survey reponed offshore use separately
from on-shore use. While offshore emissions have variable effects on
nonattainmenl area air quality, depending on meteorological conditions.
it would be inappropriate to totally ignore such emissions. Thus, boat
use within one mile offshore of nonartainmern areas located on the
DCellfl or the Great Lakes was tllled as an approximation of the offshore
emission connibution. This contributed a relatively small fraction to
total boat usage in moat nonattairllnent areas.

•

While the number of hours o( use were also reported by the survey, fuel use was

chosen as a better tepteSCOtarion of actual boat usage based upon NMMA's Slated belief tba!

the lepw1ed fuel use wu likely to be more accurate than the reported hours (NMMA was

concerned that the reported hours weIt the number of boUl'S the boar was in the water. no! tbe

number of hours the engine was being operated),

For the eight areas surveyed by ID&A. tbe actual survey results for each area were

used to calculate individual ratios of engines used to engines registered. For the other 16

areas, the average ratios from the eigtn surveyed areas were used. For all areas. separate

ratios were calculated (or the five different equipment types in the recreational marine

category.

••
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Because 16 of the areas were not surveyed, the avemge ratios determined from the

eight surveyed areas exceed reasonable muimum boat use in Donattainment areas with •

relatively titde water surface area. To account for this, a calculation of the maximum number

of boats thar could be operated norntally on the available water surface area was made for

each nonattainment area according to the foUowing fonnula:

1be water surface area in each nonattainroenl area was supplied by EEA. 1be area

required,!boat was supplied by NMMA based on saturation limits detennined for a joint srudy

by EPA and marine engine manufacturers in the early 1970's (Grant No. R-801799), plus the

IB&A survey results for types of boating activiry.

NMMA supplied information sugguling lh.at the availablc hours of prime boating UK

are ]84 hourstycar (lZ weeks/year, 4 days per week, 8 hours/day). This figure was multiplied

by the maximum number of boats w yield the maximum number of summer boat hours that •

could be supported within each nonattairtment area without hindering boat activity.

This theoretical mu.hnum number of summer boat hours inside the nonattainment area

was compared to tbe amount of summer boac hours inside the nonattainment area calculated

from the survey results and the local boac regi$lralions. 1be calculation of summer boat

hours from the survey and registration was made using the following fonnula:

Summer houn

where:

• [~ (. D/_ I:o.ts)(hours:)( Fue1 used in oJ_~ J]
L.4 Puc! used by boats registered m oJ- area

J. (S1"!!IIIN usaae)

v<

i =eaCh of the five equipment types in the recreational marine category
# nla boats ;; # boats registered in the nonartainment area
hours = total annual hours of use per boat from the survey for boats registered

in the nonatIainment area (includes hours operated outside the •
nonattainment area)
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AdjUllmClll.'l to Oa... in o.velooing InV<ntory A

Fuellllled _. = 8mb terms have the sllrtle meaning as ""fmed, above, in the
fannula calcularing engines U.'led in nonattainment areas,

SIJJIllJl« llSas" = reported proportion of sununertime operation from the survey,

In cases wheM the calculated summer boar bolUS ~<:eeded the Iheoretical maximum,

the calculated number of engines UlIed in the nonanaimnenl area was reduced by the ratio of

the theon:tical maximum summer boll! hrnml to the calculared summer boat hours. Because

this correction ratio does not include offsh<lft; boar ose, the avuagc offshore use was

subtracted prior to applying the conection ratio. For aresa on the ocean or OIl a Greal Lake,

the avemgc of the offshore usage proportion for the fi~ areas with offshon: use was added

back after applying the com:ction ratio.

Annual Fuel UH ElItimatu .- The load factor, horsepower, and regional hOUl1! of use

supplied by PSR were multiplied by the following BSFC estimates dett:rmirn:d from test data

supplied by NMMA for recreational marine engines (the BSFC calculations are discussed In

Appendi:o; I);

Diesel - 0.066 gallons,/hr-hr
4-stroke gBlloline - 0.1 gallonslhp-hr
2-stroke gasoline - 0.16 gallons/hp-hr

SusGDlII Adjlatment Fadon _0 Monthly usage repo~ by the survey ",!!pOnden!s

were u$ell. to directly estllblish !be proportion of boat us~ in the summer and the winter for

9ix of the eight regiona developed for thill study. For the two regions for which no areas

were surveyed, the 9OIItbea9t and the west COlISI, survey re9Ults from Houston were used.
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Appendix L. Regiolllll and Seasonal Adjustmeno to Inventories

Annual hours of use data provided to EPA from the PSR data base refl~et differenl

usage patterns for diffen':nt regions of the country: In developing Inventory A, EPA malle

several adjustments to thi3 data.

As o:tone excecdances are typically a summertime problem and CO exceedances a

wintertime problem, EPA developed seasonal adjusunent factors to reflect the use of

equipment depending on the season of the year.

This appendi:o; describes the assumptions made by EPA in calcn1ating regional hour<: of

use and summertime and wintertime emillsions.

1. Regional Adhutmegts

EPA he allocated the nonattainment areas studied to eight regions. Table L-Ol

indicates the nonattainment Melli thai fall into these eight regions, as well as the seasonal

designations {or each regiOlL

In constnlcting Inventory A, EPA used annual hOll!S of use dais for each region as

supplied from the PSR data blllle, as indicated in the EEA fInal report, except for the

following:

• EPA cruled a "Mid-Allantic Coast" nlgion. The annual hours of use rates for

equipment in chis region are determined by taking the average of the data for

the Northeast and Southeast regions.

• EPA ereated a "Rocky Mountains" region The annual hours of use rates for

equipment in chis ~gion an: determined by tiIking the average of the data for

!he Great Lakes and !he Northwest regions.

"This regional annual hoIn of .... data is <hx:umented in !be Eoorgy m:l &Ivirotmeotal AIlaly";. fino! repM
"MethocIoIo!)' l<l Estimllle Noarood llqaiplboDt PopulatiOlll byN~Mu,'. available in lbe public Jockot
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Table L.ol. Regional and StasoPal DesigBatiOlL'l

Region Nonattalnment Auu Seasonal DeslplatioD

Northeast Springfield, Hartford, BOlIlon, Cold
New Yorll:

SOUtheast Atlanta. Baton Rouge, Miami W~

Mid_Atlantic Coast BlIhimore, Phillldelphia, Medium
Washington D.C.

Grelll LlIkcB Chicll8o, Cleveland, Milwaukee, Cold
MinncllpOlis, SI. Louis

SouthWCBt El Paso, Houston W~

Rocky Mounlains Denvcr, Spokane. Provo..Qrem Cold

Northwest Selllt1e Medium

Wesl Coasl South Coasl California, W~

San Diego, San Joaquin

Regional assumptions for comrnen:ial marine vessels were 1101 necessary lIS

commercial marine equipmenl inventories were calculated dinedy lit the regional level.

2. Seuona!. Adlustment Faston

BeclUlsc ozone and CO lIIe largely summertime and wintertime problems, respeclively,

sellSODai adjustment faclOrll W~ used to detantine swnrnenime VOC and NO" emissions and

wintertime CO emissions from oonroad engines and vehicles. Yeariyemissiollll (tons per

year) were adjuMed according to the following fonnuillS;

•

•

•
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where tpsd and rpwd refer to ilVl:fllgl: daily emillsions during the SlUIlIDl'f and winter and the

seasonal adjustment fao::to~ (SAFs) are defined all fullows;

activity durillfl SUmlMT

365 00)'$

SAP. ~4x- " aetMly duri.." wintsr
3<5,.."

•

•

Th.ill study did nOI consider day-Io-clay (e.g., weekend versus weekday) or hour-la-hour

activity level fluctuations. For most of the nonroad engines and vehicles studied, insufficient

survey data was available '<,I esriJnate activity level variati<mll at that level of tmnporal

resolution. Furthettnon!, OZODe and CO exceedllncea occur with reasonably similar frequency

on every day of the week, thUII rendering suspect the value of emission inventories that make

such distinctions.

~ following chart shows the day-to-day distribution of ozone and CO nonatlainmem

in the nonattainmcnl an:alI included in this study. For both ozone' and CO' nonanainmenl.

the ten days from 1986-1988 corresponding to the highest ambient concentratiOllll are

included.
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We<ll<day Dl"t.r-Itlutron Of High Ozone and CO Concentrat.lon
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As this chart shows, high o:wne and CO concenttatiollll lUI: only 29% and 3~%.

r~spectiv~ly, less likely on weekends than on weekdays, It should aho be noted tha! Friday

contained the highesl number of exceedaDces, poIIsibly because of a combination of work and

re<=ation activities. If Friday is excluded, high mone and CO ooncenuations on the

wukend lUI: only 17% and 29%, respectively, less likely than during Monday through

ThUl'!lday.

For the purposes of deterrnininl: IlWDtIlef and winler adjuslmem fllClon, the nation was

divided inlo tIImi regions bued on average January tempera~s;

Cold; <: 3~0 F
Medium; 3~44D F
Wann: > 450 F
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The cold, mediwn, and warm regions roughly COITellpQnd to northern, central and

southern regions as defined in a 1973 report by Hare and Springer':

Northern:
Central:
Southern:

43" north latitude and north
from 37° to 43"
37° and south

•

•

EPA seasonal adjustment facrors have been calcu1=d based on data from Hare and

Springer, the CARD Technical Support Document fur proposed regulations applicable to lawn

and garden equipmc:nt,' 1987 SIP emission inventories, the Motorcycle Industry Council

(MiCl.' and the NMMA: lIS derailed below. Seasonal activity percentages were estimated

for the 3_month SumrntlT and wimer periods"" shown in Table L-Q2.

Table LoOZ. Summer and Wlnlet' Percentages of Ycady Activity.

ColdfNortlttrn Medium/Central Warm/Soulhern ,
Equipment ClltqOfy ..- ""'~ ...- ""'~

s__•
Wlntt'

'" ,OJ '" '" '" ,OJ

Agricultural '" • ~ • ~ •
c_ " " " " " " I
lmIu8lli1l1 '" M " " " "
Lawn 0IId Garden (exd. c1uIin """') '" • ~ • " • ,
SlIOwblo...<s/Snowmob!lell 0 '00 0 '00 0 '00

IC_ci.llMorine " " " " " "
AJrpon Sorvice " " " " " "
logging (izdudiDg cbaln ......) " " " " " " ,

Lilhl C.........,tclal " " " " " "
Han! and Springer reponed cOl1$lnIetion sellllOllS of 7,8, and 9 months for the north.

cenual, and oollthem regions, ",spectively. 1bis conesponds to sununer activity pefCentageg

of 43%,38%, and 33% in the same: ~giOD.S. 'The 1987 SIP emission inventories for Denver

and Atlanta reponed wlnlenime activity pen:o:nlages of 10% lind 20%, respectively. These

ItgUres were applied to areas in !he oonhem and sou!hem regiOl1!l. In this study, it was

estimated !har the wintertimt aetiviry percentage in the central region wu [5%.

C~""AC:;-~-N"'._="~=,"',,"',,-----------------------------c '



Nonroad En,.;",,""" Vehicle Em"'ioII Study

Hare and Springer abo ,eported agricultural seasons of 180,225, and 270 days for the

northern, central, and southern regiorul, respectively_ This corresponds to summer activity •

percentages of ~O%, 40%, and 34% in tbe same regions. tbe 1987 SIP emission invenlOries

for both Boston and Atlanta reponed that 90% of agricultural equipment activity occurs

between April and October, yielding a winrenime activity percentage of 6% in both areas.

This ftgUR: was herein applied 10 all nonaUainment areas 10 estimate wintenime agricultural

equipment activity.

Because of similarities in the growing seasons, summertime activity percentages for

lawn and garden equipment (e:llcluding chain saws and snowblowers) were estimltted to be the

same as those for agricultural equipment. CARD estimated in !he Technical Suppon

Document for its proposed regulatiOllll applicable 10 lawn and garden equipment that

wintenime activity accounted for about 6% of yearly activity. This flgllIe was applied to the

southern region, and the wintertime activity percemages in the central and northern regions

were estimated 10 be 3% and 0%. However, it was assumed that all snowblower activity

occurs during the winIer.

1be industrial equipment seasooal activity percentages listed above are based on

seasonal adjustments used in several 1987 SIP emission inventories. Of those considered in •

this studied, only that for Chicaso reponed any nonunifomUty of induStrial equipment

activity _ the 5\III1Itler portion of yearly activity was ",ported to be 30%. This flgllIe was

applied 10 the northern region, and the wintertime activity percentage was consequently

estinuued 10 he 20%. Activity in the central and southern regions was estimated to be

uniformly di$tributed acro$Il the year.

Due 10 the year-round narore of equipment use, no sellllOIlai adjustmenls were made to

activity for cOlIlJDel'dai marine vellSd8, airpon service vehicles, logging equipment (including

all chain saws), 01 light commercial equipment 1be survey Conducted by NMMA of

recrealion boat ownen included infonnatiOll on seasonal boa<: Wlage. Thnc: ~ts were used

to establish seasooal adjustments for each of the eight: regions used for regional !tours of use

adjustment as shown in Table L003.

For recreational land-based equipmem (e.g., off-highway motorcycles, ATVs,

minibikes) other than snowmobiles, survey dala submitted 10 EPA by the Mmorcycle Industry

•
FINAL _N""etllbe, ['I'll
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Regional ~ So08Ollal Adju'lIII""-l'l '0 loventori<s

Council (MIe) was Il:lC'd. 'This survey divided the nation into 12 regions as shown in

Table L-04.

Table L-OJ. Summer and Winler Percentap of Yearly Activity for
Recreational Marine Equipment

Region % During Summer % During Wint....

Northeast 6. I

Southeast 48 7

Mid-Atlantic Coast 57 2

Oreal Lakes 70 0

Soulhwest 48 7

Rocky Mountains 69 0

Nonhwest 57 ,
West Coast 48 7
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Tlble L-04. Summer 100 Winter Percentages of Yelrly
Activity for Recreationll Equipmenl.'

Region "" Durina Suouner % DuriDJl Winler

I
East " 12

\fidwest .. 8

South 30 15

W•• 44 II

New England 44 14

Mid-Atlantic Coast 41 12

East Centtal 48 9

West Central 44 8

Southe8ll1 " 17

Southwesl 37 12

Roc~ MOUlllains 44 8

Pacific 43 13

Nationlll Average " 12

The following tables show the seasonal adjustment facton used for each equipment

type in each nonattainmeDt area studied by EPA. To ease inteIprelal.ion, they are expressed

as SAF". Using this notlllion. the following percenlages of annual use occwring during a

three month season would ttanslille into the following facton:

FINAL· NovOlJli>er l'i'll
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Regional aDd Seasonal Adjmlm""", to lnventon«

Table L-05. Examples of Seasonal Activity Percentages and Corresp<Jnding
Valnes for 8AF and SAF'

Percent During Season SAF SAF'

" 0,(I(}110 9Q9

25 0.00274 36'
3S 0.00384 260

SO 0.00548 183

=-=c=cc=-~~~~~~~~~~~~._--
ANAL· November 1991
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, --- 0 • •,
'~'- • • • 0 • • .. 0 '" '" • '" •,. ' ...... '" •• '" ,...... •• ,00'... ,. - •• •• ,. -, ._~--- ,. '" - ,. ". '" .., .~~"'~ '. '.- '"
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Appendh M. Emi.Hi"n Inventory A

Inventory A is presented in two sets of tables which summarize emissions from

[]onroad engines and vehicles, highway vehicles, and Olher area and point sources of

emissions. Each set of tables summarizes emissions in each of the 24 nonanainmen! orcas

included in dUs .rudy, as well as national emissillllll.

In the flI'Sl set of summary tables, nonroad emissions are calculated using new engine

emission fac!OIll. In !:he second set of summary tables, nOIlIoad emissions are calculated

using in-ux emission faetoI1l.

FINAL· November IWI '-'-



"~
InVWlto<y A

ernlos.,.., Inventory S<Jm.,...y - VOC. NOll. CO

_.__.__..
""

._._~_.- ... ,,~

Equlpm8nt e.t-gory ~ "", 00 "X "" ••.-"_'__' ._.__._-..-.--.--.-..•. .._._._.._.__.._..-
Lawn & Gard"" 466.183 23,473 3,588,410 1,827 '" 23·
AlrportSem". 15.667 104,233 12M73 ~ - ",
RGCnIallonal 359.879 ,.. 725,401 "" " 4.874
Recrullonal Manna 1.283.933 87,573 3,691.227 ,.- ~, ..
Ugh! C"",.".rcial 102.917 37,255 1,954.589 'M '" 5.355
Induotrlel 77.310 237.897 1,088.487 ,,, M, 2,992
~m 146,978 1.026.774 830.745 '" 4.276 1,366
A¢<:ullu"'1 206.249 936.ClS2 931.951 .. 4,103 '"CoM" 18.334- 78,()()EI 117.187 ~ ,.. '"
MariO! ."".."

543484 218 799 1822W

"'" '" "'"Nonro8Cl ""in'" and VeIl",,-
3,220.704 2.756,68914,877.197 13,749 10,892 23.999

Hlghw-y V""Ic.... 5,639,454 6.547.76336.034,743 19,996 19,733 84.904
9IlJtr AM «Jd Pglnt SQlum 13'684,'63 13:966'333 24 4WI. """ ..... ~

'"""- 22,544,321 23,259,7115 lS,en3&( '".,.. M._ 196,109

"~ -'EmlMlon 1"'*IloIy SUnnwy - Voc, NOlc, CO •P_J of To!IIIln"""lory
'\(, IOIaI tpy ._- %_ 11*1 % tolallpw~,-"..,., ~ "'" 00 ~ "" CO._._.__.__._---_.- ._- ------_.- ...._•..........

La_IG8rd«l 2.07% (1.10% .- ,.- 0.16% 1.Igo;.

'"'."""'" 0.07% 0.45% 0.17% 0.08% 0....1% 0.1S".•
R..".NIlonal '''"' ,"" 0.96% ,.- ''''' 2.49%
R..".NIlonal MorIrMI •.- ,.... ..... 11.56% ,.- O.4t%
Ugh! Commerd. ,.- 0.16% ,.... ''''' 0.15% 2.73%,- 0.34% '''''' 1.4...% ,.= 0.95% 1.52%.",-- '''"' ....41% 1.10% ,.... 6.21% 0.70'%.....~ 0.91% ."" 1,24% 1.32'% •...,. 0.31%

Co".. ,.- 0.34% 0.16% 0.07% 0.31% 0,1e%

MerI", Y * ....,.
""" """ """ """ 2.55%

Nonmacl Engln.. IlIId Veh_ 14.2lI"fe 11.85% 19.74% 20.15% 15.82% t2':24%

H~hway VehlcM 25.01% 28.15% 47.81% 24.91% 28.66% 43.2g··',

91htt Art' tp<! PolO! 'P • """" ...". ""'" ""'" 55.m• ~

All Souroeo 100.00% '00.00% 100.00% 100,00'% 100.00% \00.00%

•
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USA In.....mo.y A
Emlalcn Inventory Summary - AI' ToJ<ks and SO.

_._.__._-_.__••••-_._.__••- lpy •••_.__••••-.-•••'

."",Ipment Ga1"'11"'l' PIA AId-"~ B...._ 1.3 But. 0.... ","p. SOl<-_...-._._..__._.__._-_._._.._----_...._---_.._._-..-.-._...__.._...-
LawnllGaf<j"" 9,060 4,45912,309 4.!le784,m 4,161
A~po<1Sfiv1e. 11,679 529 484 234 3156,992
R!!<:f_~.1 12.466 1,481 10,418 4,451 17,275 579
R!IC'&&t~B1Marlne 73,714 8.840 36.087 15,496 92,718 9,148
Light eommercial 3.662 1.468 2.711 1,032 24,424 4,366
Indu-ob1al 19.065 4,037 2.169 969 7,001 11.901
Consfructlon 121.312 10,044 4,326 2,227 4.578 99,303
Agri<:tJltu'a1 171,682 28,257 9,085 3.176 4,4"1 73,063
Lo!1lllng 10,132 1,522 525 231 1.669 6.481
M~ ~l:m Wl. Wl. Wl. ~
~.. and Vehk:l.. 44-7,976 68.438 75.092 32,783 237.048 230,495

Highway Vehk:'"
OIlJK Aru ppd Point Soyrm
All Sou..-

1,397,138 NO
6,384.620 Wl.

8,290,334

ND 652.572
t:lQ 22 311.998

f\IA 23,195,065

USA InvenllOty A
.Emlseioo1ln.....mo.y Surrmary. A~ Tom and SO>:

P""'''''l e! To1aIlnV&nllOty _..._._. ..•_.__.__, % totlll tpy _._._.__•__•.

Eq.;prnent CIIt&gCry 'M ,..~- B""z..,e 1.3 But. a.. Vap, 00><.._.._.._-----_._.-._._----_.__.__._._----_._-_._..._----_.-._...-
Lawn , Gsn:I.., 0.10% "' " " "' O.~

AIo'port S$1V1C8 0.14% "' " " " 0=
R......Uo""l 0.16% " "' " "' o.~

R&e:relltlonHI IA8!iM 0._ " "' "' " 0.04%
Ught Comm&rdlll 0.00t% " " "' " O.~

Induslriel 0."" "' " "' "' 0.05%
ConOlrUCllon U7% " " " "' 0._
A~IU"" ,.... "' "' " " 0,31%
Legging 0.12% " "' " " 0._

~...y~. .... .. ~ .. .. """m....,.;l~in.. aro::l Vllhk:l_ 6.«% " " " 0.00%

Hlgtlway Vehk:l.,. 16._ "' " " " 2.81%
Ph A,,, ,",d Point 39'..... ""'" .. .. .. '" ""'"All Sou"," 100.00% " " "' " 100,00%

•
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Manllll.!SA ."....."
Emission Invent<><y SUlnmel"j' • I/OC. NO><. CO

,._..__.. ., -"-..._-" ,~. __:iEqJiprnenl CIlI8g<lI'J' '00 '0' '0 '00 ~-_..- ..__..- •..__._--_._._-_..__._......-.__.... --_..._...._.._._.._,

Lawn & GMd.., 6.614 ,~ 51.197 "
,

Airport Servi"" '" 2.073 2.516 , • •
A~ellonal '" " ueo , 0 ,
Aaa....tlo!1.. Ml!IIina .", '" 14,680 "

,
"U9t>1 Comme",;'" 1.275 ~, 16,656 , , ..

IndlJstriel '" 1,578 7.243 , • "Cen.!nJ<:Ik>n 2.!l40 14,205 11.592 ,
" "AgricYlMal ~,

'.~ ,.~ , • ,
Legging '"

, - , 0 ,
Merin' Yestt!I , ,,'" , , tlIl
Nonrood Engln.. and V.hlcl.. 17.041 20.427 107,487 .. " ,~

Hp"Y Vel1ic:l•• "' 6g.146NO '" ro. "'Q1h9[ Are' aml Ps;nt Sourct! "" """"" '" '" "'
A~ Sou""'. '" 192.126 '" '" ". "'

Adent! MSA ."....."
E",;u"" Inve-ntory S<>onrnery • VOC. NO><. CO •Percent of Total Inventory

---·'l\.lOtallpy '-...._._.
<- "" % tntal tpwd

Equipm.nt C"tegol"j' ~ "", '0 '00 ,0. CO--_.__.._-_._._._-~-_. ._--, _._.__..__._._---
Lawn & Gan:l... "' 0.18% "' 3.46% 0.23% "'Aifport S....m. "' 1.14% "' 0.13% ,~ "'R.creallonal '" 0.01%. "' ,.= 0,01% "'R"""'lIIlcnall.!arine '" 0.19% '" 4.18% 0.35% "'Llghl Commen::ia! '" 0.18% '" '''"' 0.17% "'Il'Idustrial '" 0.87% "' 0"," 0.'" "'Con.1nIc1Ic<l .... ,.~ '" 1.10% 9.73% "'-~ '" ''''' '" 0.19% 1.10% "''-'" '" ,.- "' O.ot"" 0._ "'MMe. Yr."" ~ .... ,. .... .... ,.
Ncnroad ;.g..... atId v....... 11.22% .... 10.09% 13.40% "'
Hlghwe.y Vel1l<:lft '" 37.91">10 "' 47.:32% 39,46% "'Olhr Are• .,d W ""'5" ,.

""'"
,. ..... ""'"

,.
A~ Sou,..,.. '" 100.00% '" l00.OO'llo 1oo.00'll0 "'

•
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"'~.,Ia MSA In....,to<y A
Emiss"'" In...""'ry Surmuory· Air TcJdcs and SO_

• --_._.._-_..._...--_.._.... ,~ .._._.._....•..__...._....
Equlpm.m C«109"'Y 'M AIdfi1y.;.. ,~~ 1,39C/l, G.... 11"4>, ,0,
.._......_._...~._ .._.__._.._- -_...__._...._-----_._...._...•.........-...__.._..•......__._...._..-
Lawn '" Gar'd.., '" ~ 'n n '.- "Alrpon $eM.,. '" " • , ,

'"Rea...tlcnal • ,
"

,
~

,
ROC1<Ia~cnal Mann. ". .- '" " ~ .-
Ughl een.,..n:i.1 .. " .- " ,~ .-
I"",",strial '" " "

, .. n
Ccnslructk>n 1.669 '" M " M 1.236
Agriculturlll '" " "

, ,
'"Loggi"l1 , , • ,

"
,

Mer1ne ""M'a till till till till till till
Nan..,..j E"I1lnft and lI.nlct.. 2.801 ~ '" ~ 1.907 ,~

Highway lloo/lleIN " "" "0 "0 NOND
Olhtr Am. lIN pan! S2ul'E!!! till till till till till till
All SCutci'S "' ~ "' ~ "' "'

•Aft.,l. MSA In_ryA
Emission lnwInto<y Summary· Ak Ta_ies and SO_
PO<c.<11 ct Tclallny..,lOry

____._••___ % l<J1ll1tpy __._••_.__•__._.

~pm"'"category 'M '-' ,.,,~ 1.3 Bul. GIn. V8I" ,0,
----_.._...._..._...- -_._--_.-._..__.__.__._._.__.._._.__.._-_._--
La...., & Gard"" ~ ~ ~ "' ~ "'Airport Servk:- ~ ~ ~ ~ ~ "'RIICt8.lIonel ~ "' ~ ~ ~ "'R""",al\on.1 MwIM ~ ~ ~ ~ "' ~

Light eomm.rdlIl ~ ~ "' '" "' '"l"",",m.1 "' '" ~ "' "' '"eon,,,,,,,,,n '" '" '" "' ~ "'_.,.
'" "' ~ ~ "' '"legging '" '" ~ '" '" '"Mer1D!V~. lit .. .. .. .. ..

Ncnro..d gin.. 'nd V....... '" '" ~ ~ '"
Hlgtlw..... Vehle", '" ~ ~ "' "' '"Olhtr Art' and Pgln! '2 '" .. .. .. .. .. ..
All SCUtci'S ~ ~ '" ~ ~ ~

•
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BaIIl"""" MSA "'"""tery ~
Em......, In.....nt<lry $urnmllry. VOC, NOx, JO

--_....... ,~ ._.._._......- ,~,

'•E'I"lpment Catflg<lry V()C ,0. 00 "'0 '0._.....__..-._-_.._.--_._-----------_...._......_...-_.._..- ---_..._-_..._...- .....
LaW!1 & Gard.., 4,W7 ro, 31.419 "

,
Airport Sa",;"," ,95 1.962 ,- , , ,
Rac!!allonal ~. " ,m , , ,
Raer....tional Manne 2-170 ~, 7,701 " , ,
Light CornmaR:lal 1 ~1 & = 12,725 , ,

"Indu.trlal .., 1,387 6,342 , • "Cof181nJcliDn 1.3:29 9,286 7.513 • ~ "Agrtcullul1ll .., 2.045 ,.~ , , ,
Legging' W ,

~
, , ,

MarjotVU...• .... """ """'
,

" "rionmllld Er>gInat and V""ldat 12.097 21.35$ 102,001 " ~ ".
HighwllY V_ "' S4,317ND m ,~ 1.325
9lll!r Art. jKld point Sgu"", "" """ """ "" '" '"Ai Sou",," "' 135,846 "' on ~ 1.739

Ba/llmot<> MSA InV8l1tory A •Emlsaion mv-ntery Summary' VOC, NO•• CO
P~leITcUiln~

---~..... ....... 'Yo tela! Ipwt!
Equipment category ~ ~ 00 '''' ~ 00
.._-_._.-...._._--------_._---------_. --..-.--..-._.-
Lawn &. Gan;l.., "' 0.15% "' " .. ,= T,11%
AilllOnS«vlce "' 1.45% "' 0.1'1% 1.33% 0.31l%,........ "' 0.01% "' 0.18% 0.01% 0.5{)"10,...-.- "' 0.1_ "' ,.- ,."" 0.10"1.
U~ ComlT*dal "' 0.17% "' ,- 0.18% 2.00'"10,....- "' 1.02% "' 0,27% 0,94% t _00'"/.
ConS1nlClion "' 6.85% "' 1,17% •."" 0.71·'.
Agrleulturlll "' 1.51% "' 0.42% ,.= 0.01l%

'""'" "' ,.- "' 0.015% ,.- 0.04%
Mf!jpt vUr!. lit """ .. """ 1~,M ~Non..,.. Enginat and V.tric:Mt 15.7"'% "' •.- 1 ,70"~

HIghwa~ VahlclM "' 40.04% "' 42.31% 40.49% 76,32'"\'
O!hc A!!a «Jd pant"'... .. """ .. iZ8'''' iQ.t4'I!r '2 9B':'.

All S<:o.!f<:a "' 100.00% "' 100.00% 100.00% 100,00"'.

•
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EllllOn Rouge cMSA h-w..,,,,'Y A
E_n Inve"""Y SImYnary • VOC, NOl<, CO

-_.-..
'"

._...._......, ... 'iEqlJlpment eat-vo'Y "'" ,'>< CO 'CO ''''.._...__.-----_.__...- .._.__._..---_..._------_...__..-.... ....._..._......_-_.__.....
laWl1 & Gard... 1.062 .. 9,148 • 0
Airport ServlOlI ~, 1,510 1.1133 , • ;
RoerelllionBI ". , 1.190 , 0 ,
Recrelllional M.nna 2.737 <0, ,m " , •
Light Com"""clal '" '" ,~ , 0 '"Incltlotrial '" ~ ,.- 0 , ,
Conslructlcn 1,018 7,075 5.774 • " "Agr1cuj~ral '" '" '" 0 , ,
eo".. " n. 'M 0 0 ,
~.... lllI Wi '"

, , 1
Engln.. and VBl1Icl.. 5,267 11,782 33.337 " " "

H~V""icl.. "' 14,565Nt1 M « "'Olhl[ Arta and Pgln! Soy!9!t "" """"" '" '" ""M Sou"," ~ 109,081 ~ ~ 0<0 "'

e8:l<ln Roug. CMSA _""A •EmlMlon InvtOnIOIY S""''''''IY - VOC. NO" CO
Pero-..1 oj T0lB/ InwmoIY

-.--.----"/0 "'..~ _._._-- % 1Ol81 rp.d 0/0 loW tpw<!
Equlpmant CalltgOlY 'CO '0. 00 'CO "'" 00..__.-._._.__._._.__. -_._.._---_. ..._._---.-._. ...-.------
Lawn & Ganl.., "' 0.06% "' 1.07% 0.07"f. "'Alrpor1 saMe<> "' ,- "' O,~ 1.34% "'R........uon81 "' 0.01% "' 0._ 0.01% "'R......"""""I MIorl"", ~ C.10% "' 3,97% 0.18% "'Ught ComtnIlrd.. ~ 0.12% 'A O.~ 0.11% "',....... ~ 0._ ~ 0.10% 0.35% "'Coo$II'UctIon "' ,.- "' ,.~ 8.26% "'Agrlcultu.... "' 0.47% "' C,12%- 0,820/. "''''''' ~ C.12%- ~ O.~ 0,11% ~

~.. and V"",,=,-
.. J.lllli .. """ .... ..
~ 10,80% ~ ''''' 12.89% "'

HlgI1way VBI1lc1n ~ 13.34% "' 17,76% 14,15% "'Olhl[ All!! i!Crd pgjnt &1''911 .. 7§!U .. ""'" ""'" "'" ..... ~ 100,00% ~ 100.00% 100.00% "'

•
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8ston Roug. CMSA In_ryA.
Ernl$Qkm l".,.nlory SumlTllllY • A.lr To.'" arod SO.

• _.._...._---._..._........- ,~ .._._._-......_---_....,

Equlpm.nI c.t"'llO'Y 'M Aldfilyd•• SO<1Z.". 1 ,3 8\11. GIl., Yap, ,~

._.._.__..--.._. .._---_._.._._...._......__.._---.__.._...._.._._--..--...._._.-
Lawn!< Gord.., " " ~ " ,~ "Airp<>n SllfI'Ioe '" • , , , '00
Rocr9111.,nal , , , ,

"
,

R0Cf91llk><1a1 Mann. '" " ~ ~ ,~ "Ughl Comm9rcial "
,

"
,

~ "h>du$lrilol "
, • ,

" ~

Construct",c ." '" 00 " " ."Agrk;ultural " "
, , ,

"Logging "
, , 0 ,

"MMe. Ve.." lOa"" "" "" "" '"Nonroad Englc... and Vfilld_ 1,466 '" '" " - ,~

Highway Yfilk:19, ,.,
" " '" NDND

Olh!r ArM and PpID! Sourp!5 .. '" '" "" "'''''Al Souro&S " " " " " "

• BlIIOn Roug. CMSA InV9l'1lory A
EmiI,.,n InV9n\Qry SummlllY' AII'Tox1c:9 8nd SO.
P_I of TotBllev,",""ry --_._- .--.--•. % lotBi tpy _.__••__•__•__

Equfpm.nI eatflgIlry 'M "',,- 8.nz_ 1,3 But. Ga. Yap. '0.-_.._..__._.__.__._------_..__._._.._----~_._ .._._._.-.•...
Lawn & Gard9n " "' " " N' N'
Airpc>rt S«vk:. N' "' " N' "' N',-- N' "' "' " "' N'
A_local Martn. N' "' "' " "' "'Ught Com".....,.. "' " "' "' "' "'Indvsll1a1 "' N' "' "' N' "'"""'"'- "' " "' "' "' "'Agrlculturllll "' "' N' "' "' N''0- "' "' "' " "' "'MIrIO·V.....• .. .. .. .. t1t ..
Nonroa:l Engle......... Yfilld.. "' "' "' "' "'
Hlgtlw.,. Yfilk:19' N' N' "' "' N' N'
Olh!r e"" and pojm $e'!'!!!! .. .. '" .. .. ..
AWSou~ "' "' "' "' "' "'

•
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8cs1on CMS" Inll9lrtol'y "
Emission 111~ S""'meI)' • voc. NOx. CO

_.__..__.-
'" ----_.._-- ,~, '1tEqIOprI'lMll Cal"l)OfY 'OC NO, 00 'OC ~--_.•....._.-_.._._-_.-.-_._.._._.__._.._-----_.....•.---, --_._.__..._._._..-

Lawn l Gsr<:l"" 4,051 m 31.900 ro , ,.
Alfp<>rl S"",",e '" 2,496 3,Q36 , ,

"RIICl"Hlione.1 2.961 " ,~ , ,
~

RIICl"8II1lone.l Merl... 2.066 '" S,S2lI "
, ,

lighl ComlTNK'd" 2.427 "" 2'3.211 , ,
"Induslr1el 1.416 '.'" 20.037 ,

" ;0
ConSlnlcl!on 1.683 11.1lO7 .~. " ~ """"".~ '" ~, ~ , , 0
Logging " 0 '" 0 0 0

He1pt V.".' '" '" '" ,I , 1
""read Er>gI101S end Vehlckls 15,168 20.176 105,326 M '"

HlghwBl'Vehicln ~ ~ "' ''" '''' 1.470
9It!!f Am !lI!d Pglnl Soy'PM til til ,.

'" '" '"
,,~ "' "' N' = - 2,282

Bos\orl GMSA -' •Emission I""'nlory S""'''''''Y • VOC. NOx, CO
P_l of T_ In_ry

____·__'l'.lCIaI tpy ..._----_. % lOlgJ lJ*l %tolal~

Equlpmsnl C81"9Cry OOC NO, 00 'OC NO. 00.._-_....__.._-_.__._.__._--._- .._._-_._._---.. -----_..._----
l.8wn l Gerd.., "' "' N' 2.82% 0.26% 0,59'"
AIfl'C'1 s.v;"" "' "' "' 0,13'% ,- 0,360/.
AIICl".ldlcnal "' "' "' 0.»% 0.01% 1,94%
R"",.ldlcn'" Mar1... "' "' "' ,.= O.~ 0,03"'0
Ugl11 Comm.rcIal "' "' "' 0.117% 0.31% 3,51'{,
Indu.lrilil "' "' "' 0.51% 2.61% 2.4'%
O~__

"' "' "' 1.02% 12.06% 0,45%

-""'''" "' "' "' 0.0'" 0.65% 0,02%

'-'" N' "' "' 0.= 0._ 0,02'''0

tAM'" V_' lit lit lit """ """ """NoI1re8dEng..".ndVthld.. 1.42% 18.136% 9 36%

Hlghw.y Vehlc.... "' "' "' 53.40% 44.62% 64 42""
0Ih!!" Ar"!!ld Po!nl5mll9M .. .. .. ""'" 36.52'!'. 26 23"'.

Al Sou..,.. "' "' "' 100.00% 100.00% 100,00"',

•
FINAL. Novembe' 19"1



Boston CMSA !nv.,Io'l' A
Emi..ion Invenl<>ty S<.mmtIry. Air To""'" and SO.

-----_.._..._...._....._-
'"

_.._.__...__......._---• Eq"pment c.u.qo'l' 'M AkI.t1y<!oos B8nz_ '.3 Bul. Ges. V8f>. '"'..--"-"-'--"._-'-"-'--'-"-"'--.- --_._----_...._.._--------_.._.•......•.•.._....~--
lawn&G9r<!<In " " '" " - "Alrp<>rI Sar""'- ,~

" "
, ,

'"Rec:r...t.,.,lII '" " ~ " '" •R,"",Nl.,.,lII Marine '" " " " '" "Ugtn C<>nwTI8rcilli " " " " '" "Industrial ", " '" " '" =
Cons""""ion t,405 '" " " " '"'"Agricullural "" " • , ,

"L<:>gging , , , , ,
"Mgr1nt yo"" 1ll"" "" "" """"Non",ed Engln.... and V8hid... 2.682 ." '" '" ,.- , ,572

Hlghw"Y Vonldes '" " " "0 NOND
Olh!r Anls WJd Pglrrt SouI'99l "" "" "" "" """"A~ SourcHII "' "' "' "' "' "'

BoItonCMSA

~-'•EmislIion In-..nItIl'y SU"'""''l'' Air To.",- and SO>:
Psrc:ent of TOllOllnv.."tory

-'-'-'- ---,- -_.- % totsl tpy ••___••__._._.__•.

Equlpmo>nl Cat"l1"'Y 'M ,"- -- '.3 But. Gu. VlIP. '"'.._..._.._..~--_. __.__._._.._..__..__...__..__._.._..---_._- .- ---'-

lawn & Qanj.." "' "' "' " " "Ai"",nS~ " " " "' "' "R....._ns1 " "' " "' "' "'Rscrs_nel MerInt " " "' " " "Uot>t eommlrdal "' " "' " "' "'InduSlrlsl " " "' "' "' "'Consll'Ucllon "' " " "' " "'"","",,' "' " " " " "Logg~ "' "' " " "' "MIj", VIU"I lit .. .. .. .. ..
Nonroed Eng..... and VaN<:I.. "' "' " " "'
Higtlway V.t1IelI. " " "' "' " "0Ib.. A"8!!!H1 Point 'ml- .. .. .. .. .. ..
All 5oo",*" " " " " "' "'

•
,~oc.c~C--.~"C~-~=..-=-c,,,"','----------------------------C~II:



C~lcoIgo Ct.lSA lr>v_ryA
EmissionI~ $l.mm<lry • VOC, NOx, CO

_._-- ,~ ._---_._, ,~.

'•~pmem Clltegory <roo "', co '00 ~
--_...._._._.._--_.__..__._..._-----_.............. -----_......._...-...- ..........-
LawnllGwdo<'> ',"" ." 58.965 "

, ,.
Airl'''" S.......,., '" 5,063 6.153 ,

" "A..,,-lHIlional 4,411 " 6,022 • ,
~

R0Cf8_ t.lariM ,.... '" 6,2311 ro , 0
Light Commercial 4.099 ." 49.400 "

, 135,.....- 2.723 8,447 38.503 • " '"
'"'~

,.~ 24,210 18,352 " '" "Agrk:ullUrai ~. 3,408 ,m • "
,

logging M 0 ,~ , 0 ,
t.lnrtreV=ti, III "''''' 1 " ""Nof,,,,ad Eng".. 8nd V«nd.. ,,~ 43,233 190.271 ,~ m on

HighwaY VehIe.... " 153,215 NO ... ." "Q!!ltr Am artd fglm Soyf9!l "" 3Q2.191Wl. "'" '" ""AI $QUfCH '" 498,555 '" 1,721 1.267 "

Chlcego CMSA In....-.Iory A •EmlPl<>n Inwntoty Sl.mITI8IY • VOC. NO~, CO
I'en:ent of T<>I8II~ry

%1llt.l~ _._-- %101. 'l*l % t01al tpwd
Equlpmerd ca~ry <roo "', CO '00 'lli CO-----_...- .._-_.._-------_.-.._---..-. --_.__._..._._- ----_.........--
Lawn & Goard.., '" ,.- '" 2.14% 0.18% "Ai""'" serv;c. '"

,.,.,.
'" 0.12% 1.10% ",......... '"

,,.,.
'" ,.",. 0.01% "R....Hlio<wIl /Mri". '" 0.= '" l.111% 0_ "Light ComrMrd. '" 0.19% '" 0._ 0,19% ",...- '" '-- '" 0.45% '-- "'"'~ '" •.- '" O.i4% 9_01% "Agricultural '" 0._ '" 0.24% "",7% """"" '" 0.= '" 0.01% 0= "Mer!"' V..... ~ """ ~ ,.". 1m "Non"'ad Engin.. and V,""",,- 8.67'l\. 6.04% "

Hlgm.ay Vflhlcl8a '" .,"" '" 34.18% 38.46% "Oil.. Aria Md pglm 3m.,.. .. !!!lJlO'!I .. ..... ""'"
,.

.. """"' '" 100.00% '" 100.00% 100_00% fj,A

•
M·12



GI1icego CMSA Invento<y A
Emission In""ntary SlJlTVTIlIry' Air Toxlco and SO.

• .._.-.•._..- ..._-"_.. ", ._.._---.._-_..-......-
Equlpn1flnl CllW90ry 'M Ald8l1ydaa ,~- 1.3 at.ll. Gu.V~. 00.._-"._._._..._'---'-._-_._-"---"~----.- .._.--_._.~--_...._.._-----_._._---
Lawn & Garden '" " 'M " '.'" "A1'?01l Sarvi"" '" " " " " ".R"",aalio",,1 '" " '" " 'M ,
R"",aa1lonal Man"" '" " " M ~ "Liyht Commardal '" " ". " 'M ".InduW1al '" '" " ~ '00 ."
~-"

2.882 ~. '" " ". 2,104
Agoia\Jltural ." '"' ~ " ro 'M
Lo~lng , , , , , •Mad"" ""gI' """" "" "" """"Nonroaa E"Ilir1es and Vahldes .~ ", no ". 3,378 3.325

H~hwav V8I1ic1ft , , 3.525 f'LI N' N' NO NO
0Ih.. Arq alll! PolP! Sgurcp 181 .246 !:II. "" "" """"AIISgu...- 3OOA14 NA NA N' NA N'

• GI1lcago CMSA "'_ryA
Emission I.,.,.ntory &.n"""Y' AIr To."'..-.d SO>::
Pom:ant oj ToUoIlnyonlory

__•_______••_ ••_ % t0bll1py .,___•__,_.__••.

Equipment Clltoogory 'M ..- ,~- 1,38u1- Gat,V~. 00•.._.~_.__.._..__._._---_._.._..-....._._...._..._.--- ---_._.._..__.._.....
LaW!1 & GQId"" 0.04% NA NA N' NA NA
Airport Servi"" 0.19% NA NA NA NA NA
R.....a1Ional •.- NA N' NA N' NA
R...,-aa!icnal Marl"" 0.06% NA N' NA N' NA
LJgh1 C<:>mmerdal 0.06% NA N' NA NA NA
In<::Iu$hial •.= NA NA NA NA N'
~."""'" •."" NA NA NA NA NA
Agnoultural 0.21% NA NA NA NA NA
Logging •.""" NA N' NA N' N'
Mar1oaV~' "'"" .. .. ~ .. ..
No",oJ fo.. aod V........ ,- NA NA NA NA

Highwav Vooh",," 37.79% N. NA N' N' N'
9 th!< Ar!a ;and pPlP! !'9'!5M 8!l,m .. .. .. .. ..
All Sou""", 100.00% NA N. NA NA NA

•
FINAL _ November 1991 \1 "



C"~.""'CMSA ll'w",',"y A
Emiss"" Imt."""Y Summary· VOC, NO>, CO

•.._..__...
'"

._..__.. "., t~.EqulP""'nt COgury 'OC "", 00 '00 NO>.._._-_...._....__...._._.-_._-_..__..__.._----~_ ....--_.. .._-_._-..._..._.~ ....
Lawn & Qard.., 2,n3 ". U.142 "

, ,
AOrpoll s.rne. '" 2.151 2.608 , , ,
RIICI'••U,,·n'" ~. " 1,215 , , "R"",..,ic",. Mer!"" 1.265 ", ,,. • , ,
Ugnl C"mme"'. 1.643 '" 19.802 • ,

"Indu.trial 1.272 3.lM5 17.982 ,
" ..

c"rmrucl"", 1,185 8,313 ,.~ • "
,

Agricultural '" 1.551 ,.~ , , ,,..... " • ~ • • •
MwiO·Y~ "'" lllII "'" , , WI
Nonrolld7""" ..... VehId.. 10,510 16.697 79,323 ~ " '"
HIgt1w-'Y V...,... " ,,~, 412,340 ~, ,~ ~.~60

Q!nor A'tiI iJ!!I Point S9IIIpp "" """ """ ... 111 '"All SoYf<>M .. 143,_ 580,084 ~ ~ 2.750

CI.....l!II'ldCMSA In_lOry A •Erninkln I"".mery Sumnwy· Vee, NOl<. CO
p..,.,.m III Till.. Invsonto<y

%1<*1'l'1 .... ,., % total Il'W<!
Equlpn>fi11 GaMgOIy "" NO> on 'OC NO> co
...._..-._-_._._-_. ._-.-----_.__ .

Lawn &Ga-d." .. 0.11% ,.~ 2.12"'- 0.111% G.34%,-- .. ,.""' ..... 0.14% ,."" G,26"!.
RO<:I'Hllon.1 .. 0.01% 0.21% •.",. •.""' O,~6%

RISa ...... M8IIM .. •.""' 0.81% ,."" .". 0.00",•

"""- .. 0.24% 3.41% •.". •."" 1·97"1",....- .. 2.74% 3.10"i1. ..... UK 1,790/.

~-
.. ,.- 1.15% •.- 9.04% 0.26%.,_... .. ,,,,. ..,~ ."" ,- O,M"!.

".... .. •.""' 0.02% 0.01% .- o.m%

Mwlnt 1'!:: !1t ...,. ...,.
""" 1~:~ """Nonrolld .. andV~ 11.81% 13.51% ..,. 5.04"0

H~V-"ld.. .. 45.0N 71,09% 37.00% 45,07% 85.S'"9_ em and Point '3:"'. .. ...... ""'" ""'"
.....,.

~

1\.11 Sou..,. .. 100.00% 100.00% 100.00% 100.00% 100. C(I%

•
M_14 FINAL - No~embeT 1'191



O~~ancI CMSA Inwnl<lry A
Emission lnY1H1l<1tY Summary· Air Te.ies and SOl<

1.262

AlrJ'Orl S..-vIc<o '" " " ; ,
Recrntlonal " ,

" • "Recra_1 Mam~ 00 • '" " m
Ughl Cem~al " " " " '"Indu.!riaI '" .. " " '"Cen'Ir\JC!lcn ~ '" " " "Agricultural '" " " ; ,
lc>gglng , • , 0 ,
"'8I1Dt Ya"" "" "" "" "" """"Nonroad Engin.. and Vahici.. 2.024 ". '" '" ,.",
H'ghway VaI1ida. 46.729 ND " " NOND
9Ihtr A..., Md Pm! $QUrpg """"" "" "" """"AI SourcH 113.040 .. .. .. ..

___• ••••••_ ••••••••••••• •••_.... tpy •••••_ ••••••__••••••• _

.~~!~,!,ry ._.._ __.__..~M _~~~~_•..~.~:':~~__~'_~ Bu::_•.~~:.:ap ~_~~_.
awn & Garden 48 27 69 28 623 27

'",
'""'"n,

'"o

C""ollrld C"'SA In.....,,,,ry A
Em_ IIIV~ntorySummary· Air Tem and SOl<eorcen! of Totolln....,lOry

-._••_-••-.__._._••-.-_. % 1elllllpy ••__•__•__
Equipmanl c..10g0<y ,. "'- -,~ 1,3Bu1. Gas. Yap. ~---_._.__..._.__._.._-._-_._._--.._-_.._.._....__.._._-.__..__._..__...-
lawn &. Garden 0.04% .. .. .. .. ..
Airport s.rvlca 0.21% .. .. .. "' ..
Recr_,1 0.02% "' .. .. .. "'-_.... 0.015% .. .. .. "' ..
Ught eornrn.rdel 0.015% .. .. "' .. "'lndullflal •."" .. .. .. .. "',~- 0._ .. .. .. .. "'-~~ 026% .. "' .. .. ..
~ 0.""' "' .. .. .. ",
"'MDt V!tJ!IlI ""'" "" ~ "" "" ~Nonn"d Erlgln.. Ind Vehlcl_ ,."" .. "' ..
Hlghwl)' Vol1!c1ee 41.34% .. "' .. .. ..
9Ihtr Aclll illS! Polm ""'I'!M ""'" "" "" "" "" ""All Sour<:M 100,00% .. .. .. "' ..

•
ANAL· November 1991 "



Dell"'" CMSA Inventory A
Em....ion Inwnl<>fY SlM'nmaty • VQC, NO., CO

_.__._..

'" ----..._-- '''' '.Equlprnent Category '00 00, 00 '00 "~-_.._..__.._._..~"-'--_._-"- .._'-'-'--.._---- "'---'-"--_..__.-"
L......n & Gardell 3.618 '" 32,741 '"

,
Al'port SeM"" ". 1,591 1.931 , , ;
Recreational 1.892 " 3.601 , 0 "Recreational Martn. 1.124 n 3.402 , , 0
Liglll Commerdal 2.010 ". 25,136 • ,

""InOuslrtel n, 2.217 10,138 , ,
'"ConOll\JClll:ln 1,768 12.377 10,010 ,

~ "A9rlculW,lII '" - ,n , ; ,
""""' " 0 " 0 0 0
MarjD! Ympla "" "" ,

"" ,,"" ,
Nonn>ad Engin... "nd Vehlcl... 11,001 17,880 87,931 n ,~

HighwaV V.t1",,-. '" '" 417.406 "" NO 2.371
Olhtr Awn Pg!pl 59' rrsn '" "" """ "" "" '"
AIiSourc... "' "' 564,207 "' "' 2.689

O_CMSA .......",A •Emission mv.n1Qry Surnmmy - VDC, NO•• CO
P...,.,1 o! TotIIllnvent>ry

-_..-._'ll, \I>Ild tpy ~-.__..- , ...... % Iclal lI'...d
Equlpmellt Cat"l1"'Y <OC ~ 00 '00 ~ 00.._._------..__..__.._._------_.__.-. '-._.__.. .._.__._-_._.._.. --_............-
La...n & Gard"" "' "' ,.- "' "' 0.35%
Airport S...w.- "' "' 0.34% "' "' o~

RlCl'utkll"ll "' "' 0,64% "' "' 0.99"!.
Re<::r."""nel MarID! "' "' 0._ "' "' 0.0001.
Ught ec......rdal "' "' ,- "' "' 2,56%
Indut1l1lll "' "' ,- "' "' 1.03%
C""otnJdlcn "' "' UN "' "' 0,41%

"""- "' "' 0.16% "' "' 0.02"'.
Legging "' "' 0.= "' "' om"'.
Mpript Y!!!!lI lit ... ""'" .. lit ~
Nonn>ad Engines Ilnd Vehlclaa "' 15.58% "' ';.57°~

Highwll}l Vehlclell "' "' 73.98% "' "' ea.20"'o
9!btr A'''!!!!d Point Soyrptl .. .. ""'" ... ... ~

Al Sou..... "' "' 100.00% "' "' 100.00"'0

•
M-16 ANAL _ No"',,,be' IWI



O..'w.... CMSA Inv_ryA
Em!sIion htwnlory Summary - Air To.ics II'1d SO.

• --------_..__.....__..~ ,~ ...._......•_-_...-_•....
EQIII~"n1 cat"!lOry '" Ald..hy""o B<lnz,,"" 1,38111. Gu. Vap. ~_•........_....__._...._..~ -------- --_._......_... ----_.....-._......_...._......_- ----_.....--
Lawn & Gard"" .. " .. " ~ "Alrporl Sefvj"" '"

, , • , ,~

Roc"atienol .. ,
" ~ n ,

Rocud"nol Mann.. ro ,
'" " '" ,

Ug~t ecmm..,cilOl " " ~ ~ '" "Induotrial '" " ~
,

" '"ConolnJclion 1.463 '" " " " 1,On
Agrieu~raI ,.. " • , • ro
Logg;ng , 0 , 0 , 0
Marinp Yugla III .. .. Ii'l ....
Non"""" E~n... "nd VeI1id... 2.256 ~O ,~ ,.~ 1,467

Highway YeI1id... 32.716 NO "' "' NO NO
9!tm Ar9, and Pq!nt Sourog 1466Ut:!12. '" .. ....
AI Soure... 181,6411 ~ .. .. ~ ..

•0"""", CMSA In"",,1ory A
Emlsaiol1 Inwnlory Summa'Y • Air To"'" and so.
P....,..,l "I To1aIln.....,to<y

-_.--.-.__._•••_._.__._ '4 totlll tpy ._.__•__•__._••••.

Equipm..nl caMgCry '" Aldel1yde. B<lnz..n. t,3But. Gall. Yap. ~._..__._--------_._.__.._.._._._._._----_._--_.__..._-.-.._.._.._._.._.._..-
Lawn & Gard.n 0.04'4 .. .. ~ .. ..,-- 0.10% ~ .. ~ .. ..
R....."lI1Ionil 0.04'4 ~ .. .. .. ~

RlOCrMIIonil Marin.. 0.03% ~ .. .. .. ~

Ull~l Com"""c1l11 0.04% .. ~ .. .. ..
,"."",", 0.10% .. ~ .. ~ ..
Con"""C!Ion 0.81% .. .. ~ '" '"i\gricu~rlll 0._ N' .. '" N' N'
eo.... 0._ '" N' '" N' '"MmY"!tIa """ .. .. .. .. ..
Nonro<o;l Eng__ and VehIcIea 1.2<1% ~ ~ ~ ~ N'
Highway YeI1id.. 18.01"10 ~ ~ ~ ~ ~

OIbpr Aff' and p91g1 ""1... ""'" .. .. .. .. ..
AI Sou",," 100.00'% ~ N' ~ ~ ~

•
FINAL· Nov.mller 1991



EI Paso t.4SA In_ryA
EmIso",n I""antory Su""",,,ry - VOC, NO>, CO

-.__.._-- .. ~._ .._... ...,
'•Equipment C«lega<y '00 "0' CO '00 "'"..__._..__.._._.__._.._----_._...__.._--- ._..._.... --.-.._----._..__.. --.........

Lawn & Qard.., ." .. 7,316 , ,
Airport $IIr\Oca " m ;~

, , ,
Aecr...tkmal '" • 1,053 , 0 ,
R"""'&tlonal Morina 0 0 0 , 0 0
li!:t'1 Con.-na..oal ~, ,~ 6,51l8 , , "InduSlrllll ~o ~, ,~ , ,

'"C¢t1S1nJcI",n ". 3,Z95 2.719 ,
" 0

A~ultu'" " '" ". 0 , ,
loggir9 , 0 "

, 0 0
Melna Y_Hl' , , , , , ,
NcnroGd Englnas and V<lhlcl.. 2.477 4.925 22,097 • " "
Hlghw<lyV<lhId.. ~ 11.156 =.roo " ~ ;;.
Olbtr Arta ana Point Sou""" "" """

,...
" " "'" '""'"' "" 3e,4E3 360.797 ,~ ~ '"

101 Paso t.4SA InVtr110ry A •Emission In""ntory Summary· VOC, NO>, CO
POfC8fltolTol.lnvantefy

%-1Il'f -~.._.- % \ol.II lpad % totallpwd
Equipm..,l calegory ~ ~, CO '00 "'" CO-_.._..__._.._..__._._._--_.__.__..__._, _._------_._. .........--
lawn & Gird.., "" 0.13'% ,.~ ,."" 0.24% 0.61%
Airport SerIII<» "' ,- OJ6%. 0.19% 1.71% 0.19"/.

"~, "' ,."" 0_ 1.17% 0,04% 0.17··'.
R~MIII1... "' ,.- 0._ 0_ 0._ 0.000/.
Llgtrt Com",..-cial '" 0.... ''''' ,.- 0,47% 2,20'\'.
Il'Idustrlal '" 2.18% 1.01% 0._ ,.- 1.21%
Ccnltnlc&n '" 9.04% 0.75% 1.65% 15.87% 0,72%
Agrk:'-"1ural '" 0._ 0.05% 0.14% O.~ 0.01%
Lcggil'lg '" 0._ 0._ 0,01% 0_ 0.00';"

Mer!ntV?,"" ~
..,. ..,. ..,. ..,.

"""Nonro.d ","In.. and V.tllcI.. 13.51% 6.12% 8.1(1% 22.12% 5,\3%

Hlghw<ly V<lhiclft "' ".- 88.89'%0 34.64% ".7ll% 91 n·';
9lbtr Area and Point 's'n= "" 55,D ....,.

""'" ""'" 2.96%

AI Sou..,.. '" 100.00% 100.00% 100.00% 100.00% 100.00"-'.

•
M-18 RNAL _ N""ernber 1991



Ell'""" "'SA "'"..,.,lory A
Eniisloion Inve<rtory SUrrrmery· A~ Toxlc:s Ar1d SOx• _._.__.--.-.- ...._._.__..-

""
~._-_ ......__..__.---

Equlpme!1t CIIMgory '" Aldol1y<1e$ Benze... 1.3 But. Gu. Vap. ""-...._--._--- ._..__.._----._.._._.---....__....._._._._._-----..__.._-._.....__._-----
lawn & Garden " ,

~ , ,~ •""'l"'11 SeM"" "
, , , , "Aecr...tione.1 , , • ,

~
,

Aecreatio.... M""... 0 0 0 0 0 0
LlgI1t COnini.rdal " • " • " "Industnel ~ "

, ,
" ~

Con.tnJeUon '" " " , " '"Agricultural "
, , , ,

"LOWing 0 0 0 0 0 0
M.rI.. Vuotls , ,

'" '" '"
,

NonI'OId engines and VllhldllS on " .. " ~ ,~

Highway Vllhlel•• 7.278 NO " "0 "0"O!!Jer AWl i'D9 Pglro Sou!'9!t '29.i39 tlQ '" '" "'''',,~ 137.794 '" "' '" '" '"

•EI PlIIO "'SA In,,..,.,ltlIy A
EmiI.lon Inw"""Y SUI',u""ry - A~ Toxiell8nd SOx
p_oITotailnvtlfllOry _._._.._---_._.- -- % total tpy _ ._---_._.-
Equlpmanl category '" '"-. -- 1.3 Bul. GIl., Yap. ,~-_...__..__.._._-_.._._._-_.- -_.._..__._--_.._._.__..
LaWfl & Garden 0.01% '" '" '" '" "'Airport SII'IIo::e 0,04% '" '" '" '" "'Recrelltlo",,1 0.= '" '" '" '" '"Aocr.IIIo",,1 Mstn. 0= '" '" '" '" '"Light CornITWrdal 0.01% "' '" '" "' '"Industrial 0.05"1. '" "' '" "' '"ConslltJetlon 0._ '" '" '" '" "'Agne<JIlIJ'. 0,,", '" '" "' '" '"~".. 0.= '" '" "' '" '"MOO", Va"" .... .. .. .. .. ..
Nonroad EnginlS and VtIl1ldlS 0,.(2% '" '" '" "' '"
Hiq!IW&y Vllhleles 5.28"1. '" "' "' '" '"O!htr Aru ana PRIll! "!!II'" ..... .. .. .. .. ..
All SoufCIS 10CI.IX)% '" '" '" '" '"

•
FINAL· No••n,he, 1991 \l_ I ••



Hartlcr<! NECMA InwnlOry A
Eminion _mory Summary· vee. NO., eo

--_.__.~

'"
~~~-_._ ..• ... •Eq~m cal"'l1D'l' """ "", '0 '" ""...._..-._~ ..__._.._..__.__._-_.._..- .._.__..__.~

~~-~--""-"- ..•..
Lawn &. Garde!1 1.545 " 11,037 • 0
A'pm1 S«vtce '" ,,~ 2,188 , , ,
R~ional 1,278 " 2.325 , 0 ••
Rea.._ Meri"" 1,~9 '" 4.853 "

, ,
Ugh! Commertial - '" 7,185 , 0 '"lr>duslliel '" 1.61 2 7,342 , • '"eon.lrVClinn ." 4.370 3,494 ,

" •
Agneullu'. '" '" ... , , "L"9lIing "

, m , 0 ,
MwlnsY,.,* " '" "

, l ,
Nor1fOad Engin'" and Vehicl.. 6.923 6.8511 39,018 ~ " "
HIghwAy Vehlcl<t. '" 29.311 10B.3M ,§ " '00
Qlh..,. Am and Pqln! SoyrcM til """ WIlZ lZ " ""
All Soy..,.. " 49,620 199.396 ~ '" 674

H.tlon:I NECMA -"", •E....1on Inwrrtory Sumrruory • VOC. NOx. eo
P"""",l 01 Totli Inventory

-~--~-'"
-_._..- %1OI1III lpoId % tOlal tpwd

Equl,,","ent category """ "", 00 '" NO< 00.._-_._._._--_._-_._-- ---- -._.-
Lawn &. GBr<!Itn " 0.15% 5.54% 2.tlS% 0.26% 0.52'''0
Airport 5erviot " 3.61% 1.10% 0.25% 3.49% 0.69"·'.
AeaHtln""1 " 0.04% 1.17% 0.34% O.~ 2.18"'-
Aea"I01Io",,1 M<tri... "' 0,,", 2.43% 4.5&% 0.66% 0.06%
Ugh! eomm.n::lal "' 0._ ,~ 0,58% 0.25% 2.25%,...... "' .,.,. ,~ 0.49% 3.13%. 230%

~"""""'" "' ..,'" 1.75% 0._ 14.57% 0,44°'.
Agri<:tJIIu'a1 " O.W% 0.23% 0.19'fo ,~ 0.04"'.

'oW>o "'
,,,,. 0.06% 0.04% ,,,,. 004%

MlI1n, XU",s .. ..... ".". """ .... 0.010/•
Nor1road Engin.. Knd Vlhlcl!! "' 17.76% 19.57% 10.09% 24.71% 8 51 '."

H~hwayV~ "' ...~ 54.36% 63.87% 62.50%- 67,48"',
Olhtr A!!e FJd pPtrd1!l!'I. .. ""'" 26!!!l'1i; ""'" = 24 0;;;"'.

" """"" " 100.00'10 100.00'10 100.00'10 100.00'10 100.00""

•
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Hartlord NECMA "'._ry A
ErnIul<>n In..-ntery Summary· Air To>dcs _ SO.

• E'I"lpment Cat~_.._..__..._-_..- ..._.._._.._..._..._--_..._--- ---_...--_. -----.---...._......_---

Lawn & Gard"" " " " " ".
AIrpor1 SeMe<II '"

, • , •Rocr...:t"'n~1 " ; " " ..
Racrsallongl 1.4";",, " " .. " '"Ugh! Ccrnn>tfCl.. ~ ,

"
,

~

Industr!al '" " " • "Cor"l81nJdi<>n oro w "
,

"Agrlcult"" " "
, , ,

Logging , , , , ,
MejptY..• "" "" "" "" """"Nonn,"od Eng"'''' and Vshicln 1.132 ,.. '" " ..,
Hlghw"Y Vehicles "" "' "' " NO NO
0_ Am lOll P9InI Sgyrm '" "" "" "" ""'"
AR SgyI'CQS '" " " " '"

• Hartford NECMA In_ryA
Emialion Irmln\Ory Sl.mmaIY - AIr TodcslllFld SOx
P"",""", oj ToI1IIln.,..,lory --_.__.__. __ % lOIIIIlpy __._._._••_._.,

Equ;pmsnt Calegory OM Aldeh'fdn ,.,,~ '.3 BlII. GM. Vgp. ,~_._._.._._-_.__. ----_._..._..__.__....__._..__._-_.-
Lawn & GlIn:l"" " '" " " "' "'Airport 6sMc<l " " " "' " "'R""",sstional "' '" '" "' " "'Racrs_",,' 1.4...,.. '" "' '" "' '" "Ltg,lC~" '" '" '" " " '"lndustrllll " '" " '" "' '"Conllructlon " '" "' " "' '"_.

" '" "' '" '" "'Leggin; '" '" " '" '" '"Merj!lt YEn'l .. llt .. .. .. lltNon..,.., Engines and Vehlcl.. '" '" '" "'
Highway Vsl1lc151 '" " "' " "' "'Oth"A"g end Pplnt am'... .. .. .. .. .. ..
"""'""' " '" '" "' '" "'

•
'_=...'-'-~=""~,------------------------C,, .. "rm"-L _ Noy~n,her 1 .



HOUotlln CI.IISA InV«1l<lry A
E.....1on Inventary SU""""'Y • vee. NO>, co

-_._.. ,~
._.._...__.,

,~.
...-Equipment eat.gory ''0 '0' co ,co ,0.-_...__..__._._._.__.._._._.._._._._._...._...._•... ..__.._.._._.__.•...

Lawn & a.d..... 10,605 ". 91.179 ~
,

Altpon SoKvIaI ", 2,ng 3.331 , • •R........llonou ". " 3.41 9 • 0 •R......alIonal Iolann. 19,184 '" 26.805 " ,
"Ul1>i Corrmen:ial 4,516 1.1 &e 59.504 "

,
'"Induslrial 1.227 3.755 17.219 ,

" "000__
5.592 38.700 31.941 ~ "" "Agricultural ,ro 3,080 3.003 ,

"
,

Logging ". ". '" 0 , ,
~:.1~'J~~. am Vehl"h..

... """ 24~
, " ,

34.999 63.373 ". '" ,..
Highway Vehicle. " 100.El65 NO "' ~ "Olbtr A1H IllS! f>9Im 50urcg "" +49 925 till. "'" ... ""An Sou""", " 695,163 " 1.972 , ,376 "

Hauslon CMSA In_ryA
Emission htll8n1<lry SU""""'Y • vee. NO>, CO •p..,.." ct TolIIll!V8Irtcfy

______''A. lO1allpf ._..__._.. %- .,., "10 to1& tpwd
Equipment DaI~ry 'CO "" CO 'CO ,0. CO--_._---------- .__._._.._._, ................
Lawn a Garc«l " 0.10% " ,- 0.16% "A~S~ " 0.46% " ".- 0.56% ",_......

" 0._ " "."'" 0.01% "R..."M1Ional 1.11_ " 0.10% " '.ro. 0.= "light Common:llll " 0.1i% " 0,84% 0.= "'""""" " 0.0>% " 9.11% 9.76% "Ooo~ " •.""' " ,00% 10.11% "- '" 0.51% " 9.13% "."" "Logging '" 0.04% " 0.02% 0.06% "MmYm* .. """ .. ""'"
...,.

~~Non"'ad Engin... _ V~ '" 1041% " 7.01% 15.46%

HIgl1way Vehldes '" 16,67'% " 2H-4% 22.09% "9lIl!l' AM oed Pgjpl 'Prr= .. ""'" .. ""'" 62ft '"All Sou""", '" 100.00% '" 100.00% 100.00% "

•
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I-k>YSlOn CMSA In.....,loIy A
E.....""ion In.....,t<>:y SlJmm8ry' AIr To"",,, and SO.

-_._..- .._--_.._......_..._"- ,~ -_'__'._...-""_"'-

• EqulprMnlCategory PM Akj""ydes Benz..,. 1,3EM. Gat. V"". So..- .._•...__..__._-_._.__•.._-._---------_.._..._.._-.---.._•....._..__.-
lawn &. Garden '" '" '" '" '''' '"Altpon s.Moe ." " " • • '"Aoa...rnonal "

, " " ,~ ,
Aacrutlonal Manne '" .. ~ '" '" "UgM Cornmaroilll m .. '" " no ,~

IJldIJstrllll '"' .. ~ " '" ,..
CO"''''''OOIIon 4.51lJ '" ". ~ '" 3,370
Agri<:ultur. '" " ro " " '"'Logging " • • ,

" "M'Onp vn•• "H" Wl lI'l Wl '""Non"'" Enginos and Veh.,... 7.493 1,133 ~, ,.'" 9.464

HighwaY Vehicln "
,.,

" "' NO NO
9th" Artf tad polO! Souf991 Wl '" Wl Wl WlWl

All Sou..- NA NA NA NA NA N'

HOOJsIon CMSA l'worllOry A
• E""'""lon In...ntory Sum....ry. A~ To.los ""'" SO.

Paroent of Totllllnv_ry
----.-.-_.__._••_ ••__._ .... lotOllIpy _._••_ ••_._.'

Equipm'n1 category 'M ,-- Benz"'. 1.3 But. Gu. Vap. "".._-"--"--"_._.._.-"--"-"'--._._._-_._- '--'---'-_._.._...._-.-"-
Lawn & Gard«l NA NA NA NA NA NA
Alrpon $<lrVI<;, NA NA NA NA NA NA"-- NA NA NA NA NA NA
AlICI"MtIonaI Mwina NA NA NA NA NA N'
Ugnt Commardlll NA NA NA NA NA NA,-- NA NA NA NA NA NA
Consln,,:tloo NA NA NA NA NA NA
Agrictlllural NA NA NA NA NA NA

~-
NA NA NA NA NA NA

Maine Ven'" ~ '" '" '" ~ '"Nonruad Er>;In" BIId Vlhlcla NA NA NA NA

HlghwBY V.hjr;Ia. NA NA NA NA NA N'
Qlh", AM and P9!1I! i3?.... '" '" '" '" '" '"All Souroee NA NA NA NA NA NA

•
'~"'~""'N;;;:o.:.:",,",;;;;;C,",,",-------------------------------·'-1



M.....IOMSA In_ryA
Emlukm 1m/amory SumrTllll"f. vee, NO" 00

...__..__..- ., _._.._..- ,,., •Equipment Cat"ll"''Y '00 '0' OC '00 ,~_ ..._..-._.__..._..._..__.__...._.._..__.._.__..._...- ...- .....__._......_-
La..., & Gili'd"" 5,274 ", 48,109 '"

, ,"
Alfpon $0<\1",. 'M 1.239 1.501 , , ,
R........tional - " 2.414 , , ,
R........~OI1al M...m. ,~ ~. 20.920 ~

,
"LlgI1t Comm."cial 1,497 '" 19.562 • ,
~

Ind""trlaI M' 2.079 ,.~ , • "ODl'lslrucllcn 1,673 11,665 9.511 • ., "Agr1culMIli m '" '''' , , ,
eo"", "

,
"

, " "
Mw!!lIY~r* ... """OIl

, • OIl
Nonroad ng...... and Vehlcl... 18.138 18.426 112.421 " '" '00
Hlghwsy VMk:In '0 63.266ND "" '" "91her Art! !!!d poim Sourw OIl """OIl '" " "
A~ Sou,,,." "' 117.156 "' ". ~, "

!.Ii*", OMS" In,..,lory A •Emi..ion I"""nlory Summery· vee. NO" CO
P«08l\l 01 Tot... I"".ntety

-.---_lo!IIllpf ---- % 1t;Il'" 1ped % totel lpwd
Equipmem Category '00 ~ 00 '00 ~ 00
.._._..__._._._.._._....__.__.__.__._._- _.._._._-_._.__.-
La..., 3. G«d.n "' 0.27% "' 3.18% 0.34% "Airpon s.rvtce "' ,- "' ,- O_g]% "Recrestlonal "' ,.= "' 0.43% ,.= "F!«:rellllonlll MlU1ne "' 0.55'" "' ,.~ 0.97% "Ughl O_rdIIl "' ,.= "' '''"' '''''' ",...... "' "'" "' 0.31% 1,62% "000_ "' 9.1N5'" "' ,.~ ,,~ "-~ "" 0.67% "" 0.10% '''"' "Lcggirlg "' ,.~ "" 0,01% ,~ "MwlpsV=pd' .. l.lilI .. """ """ "'Nonroad Engine. ..... Vllhld.. "" 15.73% " 12.08% 18.06% "
Hlghwsy VIIh_ "" ...~ "' 49.78% ...""' "Otb!f Art! and po!m '2 rctt .. ""'" .. ""'" 2786% "
Ai Sou""," "" 100.00% "" 100.00% 100.00% "

•
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"'llWauk... C"'SA In"""tory A
Em;"'ion I.,...ntory Summary· vee, NO•. CO

---"--- '"
_..__..__..

,~. ,~.

E'I'JIPfM"1 eategolY """ '0' W 'OC ~ •-_..._....•...__...__.~----_._---_ ....._._._.._..._.. _._.._~._ ..__.._...-
La..., " Garden ',,," " 11,953 • 0
Airport Servi<>l '" 1.182 ,= °

,
R""",aUonal '" " '''' ,

° "R""",stio",,1 Martna 2.227 ,~ 4,472 "
,

"Llghl Comrn&1'cl8l no '" 8.832 ,
° "Indu_ ." 1.919 8,749 , ,

"~.~ '" 4.174 ''''' , ro •
"-'''''' ... 1,547 ',,," , • ,
L~g " 0 n ° 0 0
Mgrip' \In".. "'" '"WI 1 1 WI
Nonroad Engin.. and Veil.".. 7,467 9.857 41,746 " .. "
HlghwolY VeIlk:IM " 33,493 NO ,~ '" "O!b!r ArN ens! Ppjnl Soyf9!l WI 1i.WWI '" '" '"AI Soy",." '" 52.nt " "" "" "

t.lIIw&ukel C"'SA In"""lOry A
Emission l.,...nI<lfy S""''''''IY - VOC, NO•• CO •PI/<:&nt of TateoIlnvllllOry

- ..-._--0/0 lcrt.l tpy _.._..__..- %tollll ~ % t01altp.,
EqJlpmenl c.t.goIY """ '"' 0O 'OC ~ DC-----..-._.._..__._......-.__.__._-- _._._.__.._..__.._. .. -........
La..., &G&rd.... '" 0.10% " 2.31% 0,18% "Alrpcrl StrViot '" ,,- " 0,15% .- "R...._""I '" 0,= '" 0.18% 0.01% ,.
R...._""I MM1noI '" 0,"" '" 4.87"'- 0.57"'- "Light Com"""''' '" 0.1i% " 0.61% 0,17% ",...... " ',,,", '" 0,,,", 2.11% "
~""- '" 5.04% " 0,_ "'"' "AgrIcuitul'lll " U7% " 0_ ,~ "'..... '" 0,,,,", '" 0,= 0,,,,", "MgriD! Yrert' .. """ .. """ ...,. ,.
Nonrood In... and Vthlcl_ " 11.67"'- " 10.41% 16.06% "
Hlghw"Y Veil.,," " ..- '" 3'-'_ 40.45% "OUJtr Arti ens! pg!JI hI!!" .. ""'" .. ""'" ""'"

,.
",..., " 100.1)0% '" 100.00% 100.00% "

•
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Mllw",,~" CMS... In......tory ...
IOmiMkln Invemory Sum"""Y - AlrTexlos and SOx

• _..._.._'-'-_._......__.._'" '0, _.•.....__...._._..........,

IOqUlpmam Calegc<Y '" "'ldflhl'des ,-- '.3 8(1l Gas. Yap. ,~

--_....._._....~-- -_._.._._-_.__..__._-_...._....._._--_.._•........-..._...._--_..__.._..•.....•.,

La...., & Garden " " ~ " ~, ..
Alrpcrt s.n.;"" on • , , ,

"R....o>atlonal "
,

"
,

"
,

Rocraatic!1al !AlIIine '" " " " '" "Ught ecmmercial "
,

" • '" "Indu.uial '" " "
,

" ~

ConS\!'\l<llion '" n "
,

" ~,

"'gricultural '" " "
, ,

'"LeWing , • , • , •
Mer1ne ,,""., .. .. .. .. ....
Nen>O<ld Engln_ and VehOd_ 1,281 ~ '" ~ ". m

Highwa~ Vflhle.... " " NO " NDND
Olbc Attt !!r!!I P"'n! Soof991 .. .. "" '" "''''
All SCUI'OOlO '" '" '" "' '" "'

• !A11wau~... eMS'" "..-"
Eml..len lnv<lntoIy Su-n"",,., ....~ Toxl<:9 and SOx
P_lctTtllllllnv_ry

---'-.-.---._••_.- % tetlll II')" •••••---._.--.~.--

Eq~ CatotgCry '" ,"- ,.",- 1.3 Bul Gu. \lap. ,~

.._._..._.._--_._--_..__.-.._._----_._....._.._._-_.__._._-_.._,

Lawn & Gard.., '" "' '" '" "' "'AlrpcrlSflM"" '" '" '" '" "' '"R.....atlcnal "' '" "' '" "' '"R.....&tI<lnal MlIf1". '" '" "' '" "' "'Ugh! Canmerdal "' '" '" "' "' "'Indo.I$lriel "' "' "' "' "' "'eonslNcllon '" '" "' '" "' '""'grlcullUraI '" "' "' '" "' "'Legging '" "' '" "' "' "'Marine Y!!!tl! .. .. .. .. .. ..
Ncnrced Engln_ and \l811icIM "' '" '" "' "' '"
HIghway Vahle.... "' "' "' "' "' "'OIhll''''m and Pm S!?!!!5ft .. .. .. .. .. ..
All Soor<»s '" '" "' "' '" "'

•
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Lawn '" Garden 2,416 '" 18,235
Airport S.."."" '" 1,825 2.219
R8Cl'flational ,- "

,,,,
R"cr.""lo",,' Marlow n.410 .., 29,019
L19t1t Commercial ,~

'" 18,208
Indu"'~al 00' '.m 13,648

~-"
1,286 9.018 ,~

A¢t:ullu.... oro •.m 4,379
Logging « 0 '""11110' )'noels ... "" "Non",,,,, Eng"... and Ve/llcln 21.815 19,129 n""
Highwey Ve/llc," "0 "0 419,14O
9tll!r Ar!a !!lJd Point Souroe "" WIll 1iS.i11

All S<Jurcn "' "' 638.120

"llmeapollo "lSA InvenlOl'y A
Emi08ic>n Invwnl<lry Stmmouy • VOC, NOll, CO

Equipment Category co ''''' '.'00 ~-.-.--...,._._--_. ...........

"
, ,, , ,, 0 "'" • 0

• ,
~, • "• " •,

"
,

0 0 0

"" "" ,
'" M '"

'" '" 2.422

"" '" '".. "' 2.901

Minneapolis MSA -' •E_ic>n Inventcry &>-nm..ry • VOC, NOll. CO
P_( 01 ToItIIlnvenlory

_._._.,%_I 'PI' ._-_. % lo1t11 tF*! % to1,,1 tpwd
Equipment Gatagoty = "', 00 '00 ~ CO._..__._._._..__._- .__.__.

-----------.-
Lawn & Garden .. .. 2.86'1\. .. "' 0.26%
AI"",,, Sefvice .. .. 0.35% .. .. 0.21%

"- .. NA 0.31% NA "' 0.55%
R"cr"'lIo'llIl M.,-low .. NA ".55% NA NA 0,00'%,
Ughl CormI.rcIai NA NA 2.54% NA NA '.53%
,~- NA NA 2.14% NA NA 1.29%
Construction NA NA 1.13% NA NA 0,27"/,'...... NA NA 0.69% NA NA O.Hl',,"

"""'" NA NA 0.02% .. NA 0.0'%

t1:,1'C. and V....Icl_ ~ ~ """ .. .. 2.22:i
14.58% .. NA 4,23"0

HIghwayV""~ NA .. 65.68% .. ", 63 4(1%•
9lh!r Art. Me Ptlipl §g!tft .. .. ""'" .. .. 1230"/•

A"Souroe .. .. 100.00% .. "' 100 00"0

•
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Min""apclls MSA ,,""'\cry A
E"'oolon ~t"'Y S'""""''"'Y' A~ To""", and SOx

-----_.._-_..__........_._--- ,~ ....._._......_...._... -• Equipment C8I.ry 'N Aldol1ydH Ba"".n. 1.3 But. GIl!. lIap. ",.--_.__...._-_._..._.._---_.-._._._._..._....-_..__.---._..__.....•.-.._....._....__..--_.•..
l.a¥on & Gard"" " " " " '" "Alfpon SoM"" ro, • • , • '"R"""'atIonal "

, " " "
,

R_.allonal Morino ~. " m '" ." "Li~h1 Commercial " " " " ,~ ~

Industrial '" " " " " '"ConstnlCtlon 1.074 '" " " " ,~

A~ndul"mu ~. '" " " " ~.

Logging , 0 , , , 0
Mano' wa' ."" "" ~ """"Nonroad Engln.. and Vohld•• 3.270 '" .W , ,13ll3 1,524

Highway Vol1ldes 42.282 ND " " NDND
Qlb" A"1i and P2Im Sgurcu 2143@'.f:jg, "" "" """"Al SoufCl!S 25Q.lll50 ~ ~ ~ ~ ~

MlnneapoI" MSA 1,,,,_ryA• Emission I"".n\ofy S"",mI!lY' A!Jr TolCics and SOx
1'."""'1 of Tctoj In_ry

__••-._ % Ic!allpy _._••_ ••___._.__•.

Equlpmer>t CalSQO'Y 'N ,-- 8OO'1z..,. 1.3 But. a... VSI'- 00.
----_...._.._..__.._.._.-._..__.._-_.__._.._.__._._....__._.__.__..__...
La...., & Gard.., o.~ ~ ~ ~ ~ ~

Airport S.rvIc1t 0._ ~ ~ ~ ~ ~

Rscr.e!lonsl O~ ~ ~ ~ ~ ~

R-.atIo",,1 M.m. 0.31% ~ ~ ~ ~ ~

LIgI1! ComnsrdaJ O~ ~ ~ N' ~ ~

Induoltilll 0._ ~ '" '" ~ '"CcnOInJC1Ion 0.41% '" '" '" ~ '"Agrieullu"" 0.3\% ~ ~ '" ~ ~

~".. 0_ '" ~ '" '" ~

Martnt Y_M, .... .. .. lit .. ..
Nonmlid Engln-eil !!nd Vlthlcl_ .."" '" '" ~ '"
Highway lI.hicleo 16.27'% '" '" '" '" ~

Qlhtr Artf and Polm Sgurc!f .....,. .. .. .. .. ..
All Soumrs 100.00% ~ ~ '" '" '"

•
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New York t-ECt.4A Inverrt<lryA
EmisolCln lnv«ltory S.."rnary - VOC, NOll, CO

_._._.. ,~ ----_.- .., "IECfUll"'*'t C81.ry "'" "'" '0 '" "'"-_....._...-.-.-_._..__...-._._._._._._--_.__....._. "--"_.'_._..- .._, ............
!.aWn & Gerden 16,017 ~. 129,415 ~ , ,~

Airpcrt 5<l<vIce '" M18 4.634 ,
" "Rec...."~""al 5,521 " 10.()46 • ,

"R"""",tlooal t.4.,...,. 13,420 1,182 38,833 " • ,
Lighl Comm.relal 11.5'9 ,.- 138,9:36 " ,

'"Ir>du$lnel 5.632 17,507 79,724 " " '"Con.lnJ<:Ijon ".~ 56,517 45.182 " "" ;0
Agric\JIIu.... "" 2,747 2.732 • " ,
LOOO;ng 'M ,

~. , , ,
Madne ¥milo '" Wlll ..... ,

"
,

Non",,", Engin.. and V.h_ 62,322 98.230 452,512 m ..,
""

Highway V.hicle. "' 317,257 3,129.400 1.114 .., 7,373

9th!, Am oed poln! Sgyp "" 232 882 §46.500 l.Ol! '" '"AU Sgy",... '" 648.369 4.128,412 2.962 '''" 8,990

New York NECt.4A In....,toryA •emission IIl\'&IUOry Surrrnery • VOC. NO., CO
Percenl 01 ToteIln....,lOIy

-----.'ll, 101llilpy .._._.- , ... .., % tutallpwd
Equipm.nt CAtegory '" "", 00 '"' ~ W._--_.__.._..__._-_._.. ---_.- ..__.._._._"--' --------._...-
Lawn II< Garden '" 0.14% 3.13% V"" 0,25% .~

Airpon Service '" •.- 0.11% 0.06% •.- 0.14%
Recr.lltlonel '" 0.01% 0,204% 0.14% 0.01% 0,91"10
Racr_nal Maiot '" 0.18% O.~% 3.11% 0.44% 005%
Lighl Com.,..-rellII '" •.- 3.37% '''''' 0.34% 4,23%
Induelflal: '" V,," ,.- 0.54% 2.41% 243%

'""""""'" '" •."" '''''' 1.28% 13.38% 0.55%
Agric\JllIJrol '" ''''' 0.07% 0.11% 0.76% o02'.'0
Logging '" •.~ O.OW• 0"'" O~ 0.02"/0

Mrnlfm!!' Ilt """ """ """ 1~
0.07''io

Non.-oM Eng"'''' and V.... 15.15% 10.86% 9.10% 9.04%

Higt>wayV",,_ "' 48.ll3% 75.80% 37.$2% 48.04% 82 02"".

Other Are' «Jd egO! h=m .. """ ""'" ""'" ""'" 8 .9"",

A~ Sou""", '" 100.00% 100.00% 100.00% 100.00% 100.00"'0

•
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New Yorl< NEeM/\. '",",n"'ry A
Em/Sakln 1rlV«lltI'Y S""mary· Air Todc. _ SOx

• _.._._._.._._._----~._-_ .... ", ~._--_ ..--_.._._.---
Eqo.rtpm8nl Category ,.A~ydo. Bef\Z_ 1.3 Bul. Gu. Yap. '0..__.._-_._-_...__.

~._-----"-'-'-"-'-'--"_.._-"--"'-'-"------""-".
lawn & Garden '00 ". ." '" 3.547 '"Airport Service ". " " • " '"R8CI'<Ialk>n!l1 '" " '" .. ~, •R"""'alk>.... MlIr'tno> ~ " '" ". ,.~ '"Ligh! C"",merdal '" '" ,~ ". '.- ~.

Ind<JSlJ1al 1.399 '" ". '" ". ."(;Qn.lrU<:IIon 6.726 1.041 m '" '" 4,912
Agricullural ~. .. " • " '"Lol1llinll • , • , ~ •MerjDt Vaglo "'''' '" ~ '" "'"Non"'a:l Engln... ond Vania... 11.231 ,~ '.'" .~ 11,059

Highway VlltIIclH 232.769 NO "' "' NO NO
91hor Am, m Poi'" Soyrsp 119.m!:Q '" '" "''''All Sou..,.. 363.873 "' "' "' "' "'

• N_ Yorl< NECMA In_ryA
Emission In""ntofy Summary' AIr Tom _ so.
P"""",! of T<>tal Inv_ry

••---% 1l>tIIl tpy _.__._._••_._
EquIprNnl C111egory ,. ,"- Ban~""a 1.3 But Ga. Vap. ,~

..•_ .._._..__.._._.._-_._._-_._--_.._•._. •.._.._--
Lawn & Gard"" •.- "' "' "' "' "'AirportS......... 0.12% "' "' "' "' "'RacraOlllonlll •.- '" "' "' "' "'R."..odlonlll M8r1na 0.18% "' "' "' "' "'Ugh1 Corrtntrtilll 0.11% '" "' "' "' "'Industrilol •.""' "' '" "' ... "'ConSlrUC1kln 1.96% "' '" '" "' "'"""'M. 0.'.% "' "' "' "' ",
Logging 0""' ", '" '" "' '"M!!rIot Van". """ .. .. .. .. ..
Non",.. Engn... and V,.,_ ,.- '" "' '" '" "'
Highway Vatll<:ia. 93.97% "' "' "' "' "'OthtrAru Md p!lint h .... ""'" .. .. .. .. ..
""""" 100.00'% "' "' '" "' "'

•
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Phl,od.'e IdSA In"""lOry A
Eminlon Imr.......-y Sumnwy . VOC. NOx, CO

-~..__..
,~ ..--_..~--.- ,~.

IEquIpment Ceteq<>ry '"'' ~ '0 "" "'".._._..__.._._._-_.__._.._---_.._...._...._...._....~ ----..._~----------_.
l.oIwn &. Gerd«l 10.062 ~, 63.913 " , ••I\jrponSolMce m 1,938 2.352 , , ,
A"",rullonel 1,399 " 2.822 , ,

"A"",rutlo",,1 1d8l1n. 9.207 ~, 29,429 .. " ,
Light Commeo-cisl 2.874 ~ ".00< • ,

"',-- '.00< 5.563 25.392 ,
" '"Cons\nJction 2,934 20.4lXI 16.585 " .. "AgIicullur" M' 3.822 '.- ,
" •'- "0 , ... , , ,

MerlO! vf,':!e ... "'" "'" 1 "
,

Nor1mad l.elnft end VeI1ld.. 30,029 43.210 202.043 ,.. ,~ 'M
Hlghwa\tV_e '" 123.120 ~.... = '" "'Otb" Ar!l MY Ppint SoIIrgt til 137 579 J7BV2 ill '" ""....1SoIl..,. .. '"'.~ 949,703 1.472 - ..

Phlledtilphlol MSA -' •ErnIn"'" Inwmory &.mnwy. VOC, 00>;. CO
Percent 01 ToteIlnvenlory

~-~-~..."" ...__.__._,
% lot" Iped % 'olal 'owd

Equi~C8Ie\l<)ry "" ", CO '" ~ CO_.._.._.._.._._------- ._._--, -'--'-- -._.....-
Lnm &. Gan:len .. 0.18% 6,84% ,.~ 0.27% ....,.,- .. 0.84% 0,25% 0.06% 0.58% ..
,~- .. 0.01% O.~ 0.11% ,- ..
R...-..tlot-.l t.lllline .. 0= 3,10% 3.75% 0.67% "'""",....... .. 0.= •.- 0.5ot% ''''' ..
Induflrlal .. ''''' 2.67% 0.34% ''''' ..
""""""" .. •.- 1.75% ''''' ''''' ..
Agricullurlll .. ''''' ,.- 0,25% 1.85% ..'- .. ,.- 0.04% 0.02% ,- ..
IdpdO! Vf,"" .. """ """ ~ """ "'Nonro.:i f,glnee and Vehldee .. 14-.19"'- 21.27% 17.42% "'
Hlgrn."l'VehIc.. ... .,."" 59.90% ".= 4-1.07% ..
9llltr At" kld Pg!nt ,....... .. ""'" ""'" 81,11% 41'52% "
"""""" .. 100.00% 100.00% 100.00% 100,00% 'M

•
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-I, 1661 ';>qw>AON • 'TVNH

•
" " ... ... ... "

..,..,,,.. .. .. .. .. .. 116JK6S jUlbd pU& illl} JitliO... ... " ... ... ... .8P!~IIIi"",,"S.H

" ... ... " ... ... "~A pull ..U!6u3 pot<>J""N.. .. .. .. .. .. liiWlllUjliIVi

" " ... ... " ... 6Y!8601... " " ... " ... "'Mllr>"fJ6y... ... ... ... ... " uO!JONIouoO

" ... " " ... " 1""leOpoul

" 'N ... 'N ... ... "''''WWOO 1~!1... 'N ... 'N ... ... ........ ",u"""~1:1... ... ... 'N 'N ... IDU0p8aJO<1l:1... " ... ... 'N ... D:J!AJQS~Y

'N ... ... ... " " UDIl'D~ , ClMrj--_.._.__._.._._.._...__..__._---_._._.__._._._-_.._.--..__...__.._..---

"" 'dull '-..;l ·ltIil t'I .~... D*PIi<IDPly I'ld IiJO&OI"O 1..-wd,rb3
--.-••--.---.--.-.-•• MlII"l"I % ..._.-- ._-

1iJ00",""UII"l"J.10 lue:>JDd
>uS pUll *"I"oJ. ~Y -1iJIlwlln$ IiJOIU8IlU! UOI8D!uJ3 •

y.l./oweA"l YSI'lDI'ldlDPl'll4d

" 'N ... ... 'N " stIOJr>05 IIY

'""" '" '" '" '" iiil/lD§ lulbd PII! 'All} 1Ii4iO
ON ON 'N '" 'N ON "'''!4811·~H

811'! 101 '~ ~ ~, '" 6~I'S ""P!4811 pue MlJ!6U3 p.mlUt>N

"'" '" '" '" "'''' IIIRiX iOJ»1Il
0 "

, , , , 6ul660 1." " " " '" ,~ IDJIlII,,,,u6y
£a!'1 " " ~ ." ZZP'Z u"Ipnuuoo

." m " " ~ '" IlI\lleopu!

" '" " " ~ 00' IDP............"O l46n
~ ZIP', '" '" U '" 8U~I'II·UOI_""'1:I,

" " " • " 18U"lI"0"""1:I

." • , ,
" m ""INI'S uo<U'y.. ""... 00' '" '" '" UDPJI'tI , UNo.'....._._._.__.._.__.._...._--._._..~..__._.._..._-._..- ..__.__....._..- --.._..._._._...---

'" 'dull '.DEl -1I18t'1 _l""8 .0p.\48I'1Y I'Id .uo6oo1~ wDwdl"b3 •.._._._....__.._.__._.
~, ....__.._._.._...-._.._-_..-

"OS pull SOI"OJ. J!\I • liJlIwuJllS .\.IOWDAUI ~SSiW3
Y .\.IOIU""UI YSj\j B\4dIl'....'4d



Pro..,.Ofem MSA In_ryA
Emlsolon Irlv.mory Summa<y' VOC. NO•• CO

_.._..._..-
'"

---_..._... "., •Eqyipm..,t C.t.gory '00 '0' CO '00 '0'.._...__...._._.._..__.__.__..~.._...__._._._.__...__...__... _.._..__.•.._.._.._, ------ ...-
Lawn & Ger<l"" '" " 4,732 , 0
Ai<pcn SfI<\fk:. 0 0 0 0 0 0
Recr...ticmd '"

, ~, 0 0 ,
R"""'eadonel Menne " • 'M 0 0 0
Llg/lt Cmnmertial " " ". 0 0 ,
'M_ " '" ... 0 0 ,
ConStr'tIClh:m " '" - 0 , ,
Agncullu,aI '" '" ~, , , 0
L<>w1ng • 0 " 0 0 0
Moeh. 'fns!jJ '" '" '" '" '" 1
Nooroad Eng.......nd Yehlc:JM 1.329 '.~ 8,561 • • "
Highway Yehtc"'" ~ ~ 73,904 " ~ '"9tIJ" Arn .,s! Pgint SOy!!?!! '" '" """ '" '" ~

All Soufca ~ ~ 120.&38 " " '"

P",..,.Or.m MSA InwntoryA •Emission I"",,"""'Y Sum"",ry • YOC. NOx. CO
P_01 TOlIi Inwntllry

- ..-.---'1'. klt1lllpy ---- --"., % tal.. Ipwd
Equipment Cet"I!"'Y '00 ~ CO '00 ~ CO
.._-_._-----------_.__._-_._._--_._.__._. _._._------ ---._...... -
L_n&GIwd.., ~ ~ 3,92% ~ " 0.2E1%
Airport ServI<=e ~ ~ O.~ ~ " 0,00%

"~- ~ ~ 0"'" ~ " t.1Z%
R__atklnlll Mlll'lnt ~ ~ 0.14% ~ " 0.00'''-
Ugh! Conm.....al ~ ~ 0.'" ~ ~ 0,52%
Insluolrilol ~ ~ 0._ ~ ~ 0.39"/.
o..w_" ~ ~ 0.41% ~ ~ 0,11%
AgrlcuUu'" ~ " 0.31% " " O.De%

"'""' ~ ~ 0.1)1% " " 0,01··..

MarintV" .... Ilt m """ .. .. ~
Nooroad Engln... end ...ehid_ 7.10% ~ ~ 267"',

Hpay VeI!IcIft " " 81.18% " ~ 69.53%
O!h!!f Art' msI fSl!n! f'9'v= .. .. 31.73% .. .. ~

All S<lurces ~ " 100.00% ~ ~ 'OO.W.

•
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Provo-O....., MSA InV«lto<y A
EmiM"" Inlltl"""Y Surr",""'11 - AIr Taxica an<! SO.

• _.._.._._- ----_..._----_.... '" ._----_.-.._.....•.-----
E'l"lpmam GaI8gCr')l 'M AId8hyd8S ".,,~ 1.3 Sur. Goo... Vap. ""---_._..__.._.-.._.__._.._---_..._.....---- -- - - _._.....•.....__._..__.._.
Lawn & GIIrd.., "

, " ,
'" •Alrpcn Servlaa 0 , 0 , 0 ,

RIICI"......,al "
,

"
,

"
,

RocrlNltlcr1Bl Manna , , , ,
'"

,
L1g~1 Ccrrrm8rcilll , , , ,

"
,

InWslrilll "
, , , , •Ccn.lnJr:licn " "

, , ,
"AgrlctJllurai " "

, , ,
'"la!1l1ing , 0 0 0 , 0

MerjD! 'iM!!I' til .. .. .. ....
Ncnrced E"IIIn.. and V.t1Icl.. '" '" " " on ,~

Hlghwllll' Vel1Icl.. 3.6l!8 NO " "0 NO NO
Olbtr Af!' and Point SsrYts!! """.. .. .. ....
AI S."",.,.. 49,482 ~ "' ~ ~ '"

• Provo-Dram MSA 1nV«l1Cry A
E_n Invarrto<y Su""",,,,, • Air Tom and SOlI
Parcant of TclIIlnvanto<y

-------••- •••••••-.- % 10lII tpy _______._._
EqulprrNom Cl1IgCry ..... ..~- Banz_ 1.3 But. Gas. Vap. ,~.._.__.._.._..__. _._._--_._..__._._._._._..__.._.
l....., & Gard.., 0.02"- ~ "' ~ ~ ~

Alrll':II'l s.Moo 0._ ~ "' '" ~ ~........... 0.03'1'0 '" ~ ~ ~ ",RIa'_ MllIiD! 0._ '" ~ ~ ~ "'Ught Comrntrr::!<ll 0.01'1'0 '" '" ~ '" ~,-- ''"'' ~ '" "' ~ ~

000""""'" 0.15'1'0 ~ ~ '" ~ '","""'.. 0.17% ~ ~ '" ~ ~Co,,,.. 0._ ~ "' '" "' ~

Marlna Y?7S''J .... .. .. .. f1t ..
Non","; Engln.. 'nd VahIdM 0._ '" ~ ~ "'
Hlghwllll' V8hicla 7.41'1'0 ~ ~ ~ ~ ~

Olbtr AM pnd N1 'err """ .. .. .. .. ..
AU ScuI'ClS 100.00'1'0 ~ "' ~ ~ ~

•
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Saini LQlJls MSA In_ryA
Emission InwnlolY summary· VOC, NOx, CO

_..._....__..
,~ ..~-..-_._, ... •EqulFJ'Mn\ Cat89O'Y "" 00, '0 '" '".._..._..__..._._..__.__..__.__._-_.._..._...._--_..- ....._._.._.~-_._ ..

lawn & Gsrd8l1 2,759 '" 20.723 "
,

"Airport Ss"""" '" j,321 1.007 , , ,
Rec",.monal '" " 1,780 , ,

"R.ocr....'in"'" Marina 4,592 '" 11,564 D , 0
Ught Commareal 1,199 ~ 14,326 , , "lnd\Joolrial '" '.m 13,138 , • "Con.lnJctlon ..- ,.~ 7.761 , .. ,
A9r1cultural '" 3.637 3,620 , ro ,
Loggine " 0 ,~ , 0 0
"'wi.. Vf!""'s ..... l.Iil1l'" Z ,

'"NcnrOl.d 1lein.. and Vel1!cl.. 15.370 20.054 74,675 n " '"
HlghwayVel1ldas "'" 62.039 NO "" '" 1,710
9lholr Am god Pm §g I'f" til 15Ml0Wl.

'" '" #,

All Sou..,... "' 240.603 "' ~ ro, 2,265

Salntlools MSA Invantory A •Emiseiorl I"".ntory su"nwy . VOC, NOll. co
Percent of TetIIIlnvan"'ry

-.-.-.-'l\o_I tpy '-'-" % tetlll tped % lotallpwd
~pmente.t.gcry """ """ 00 '00 '" 00_.._---_._._-_._._._._. -----_._._.._. -_._-------
lawn &. Gsrd.., "' ,.- "' 2.17"fo 0,11% 0.31l"!'.
Alrporl SarvIc<t "' 0.55'1(, "' 0._ 0.51% 0.1 !lo/.
R~ional "' 0.01'1(, "' 0.12% 0_ 0.63"!.
Racrn!1onaI Mann. "' 0.11% "' ,."" 0._ 0,00".
llgMl cem"""ctal "' 0.11% "' 0.52% 0.10% 1 73%
Indust....1 "' ,.- "' 0.41"" 1.12% 1.59%,-" "' 4.lM% "' ,."'" 6.4N 0,36%
Agrleullu... '" 1,51% '" 0_ ''''' 0.11%_..

'" 0.... '" 0."'" 0.... 0.02"'.
MOOn, ya... lit """ .. """ """ ~
Ncn"'Bd Enelnal and V.nIcIaa •."" "' 11.31% 12.13% 5.03%

Hlghw"l' Vahlclaa '" 25,78% '" 32.46% 26.45% 75.49"'_
Olbtr Arg god Pgln\ 57.... .. 65.18% .. ""'" 61m li..m

" ""'"'"' '" 100.00% "' 100.00% 100.00% 100.00"'>

•
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S"nl LOY", MSA InvtlnlOry A
Emiss"" Invtlmory Sum"",fY - AIr Toldcll ...-.d SO.

• _..._...-----_..__...._..--_.. ,~ _.._..._......_...._....,

Equlpmel1\ calegory ,. Aldehyd•• 8«1z...,e 1,3 But. GM. Yep. 'lli--_...__......- .•._.._.._._.._--_.._...._---- -_....__.. -_...__._.._.__.._...,

Lawn & Garden " " ro " ,~ "Air~ SanoiC& '" , • , ,
"R""'Nticnal "

,
" " ~

,
R""'eallcnal MlIIin. ,,,

" ,ro " '" "Ughl C<llTWTHtrcilii ~ " ~ " m ~

Ir>du.trlal ,~

" " " ~ '"Conalruclk>r1 1.156 '" .,
" " ~

Agricunu'" ~. '" " " " ,,,
LOWing , , , , • ,
MMP' va.' JiO" .. I!l ....
Ncnro<Jd E""",.. and VoI1k:l.. 2.761 ." ~, 1,58S1 L_

Hlghw"l'VoI1lc1e, 38.099 NO "' " " ""9l!l!r Are, ond Poln! 59urp!! ........ .. .. ....
All Sou",," 130,496 ~ ~ ~ ~ ~

• S<II11\ Leu", MSA Invenl<lty A
Emieek>r1ln.....nlcry SU""""fY· Ai' Tom MId so.
P....,..,I ot Tctalln"*""'<y

.•_.__._••__••__••__••_ % 1_ tpy •____ ------_...
Equipmel1\ Category ,. A1dol1yd•• 8«1..... 1,3But Gu. Yap. >lli
._----_.__._..__._-_.__._-----_.._.._. -._._._._.._--
Lawn &. Gw'den 0.04% ~ ~ ~ ~ ~
Alrpcn ge<vIce 0.11% ~ ~ ~ ~ ~
,~...... D."'" ~ ~ ~ ~ ~

R<Ict_~ Merip' 0.1g%, ~ ~ ~ ~ ~

Lighl Comn'NOtdlll '"'" ~ ~ ~ ~ ~,-- 0,18% ~ ~ ~ ~ ~

~- D."" ~ ~ ~ ~ ~

Agricultural 0.51% ~ ~ ~ ~ ~eo.,,,, D."" ~ ~ ~ ~ ~

M!lin. Va"" """ .. .. .. .. ..
~rOlod Engln.. and Vlllldeo 2.12% ~ ~ ~ ~ ~

Highway Vehicletl 29.20% ~ ~ ~ ~ ~

O!hc Aru epd PgIn! !i2"W 68.!!9'lft .. .. .. .. ..
All SClJr<:eI 100.00% ~ ~ ~ ~ ~

•
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San Oleqo AS Inv..,lOry A
ErrOsslon Invlln!Ory SUlMlllry· '1OC, NO., CO

.._._._--- ,~ ..._.__..-
'''''' '•Equlpmllm C8l8qOry '00 ~, 00 '00 'lli-_..__._.._.-._._-_.._..__.--_..._..- ....__...._..- .._._.._...__._...._..

Lawn & G.-.l,"" 6.829 ~, 56.927 " ,
"Airport Sarv\cQ '" 1,439 ,."" , • ,

AIlCfefllkmlll 1,197 " 4.161 , 0 ,
RIlCf.....lonaI Men.... 3,662 '" 14.993 "

,
"U9'" Commllrelfll ,~ '" 12.316 , ,
~

Indusln,,1 '" ,.~ ,~ , ,
"COI'IOQ'U<:Iion 2.076 14,363 11.1168 ,

" '"Agrlc:ultIJrel ", 1,215 1.197 , , ,
eo,,", '" 0 '" 0 0 0
MadneY."'" till till till ,

" ,
NonJOBC! Eng;"... Brd '1ehicl." 15.600 19,998 119,223 " '"

,,,
HIgnwIoyV""Ie"'s NO 47.136 570,100 "0 '" , .343
9th_ Artg and polm Swrm t!ll till W!I!! '" " ".
,,~ " " 777.323 ~. 'M '"W

S8n Diego AS
_A •Emlssion Inv«lIory S-.ttmary • VOC, NO•• CO

P.."..,t 01 Tot8lln_ry
----.--.-"k lOtaI tpy --_._... % tot8l t~ % 10101 IF"""'

Equipm.n1 C8tllOOry 'OC "" 00 '0O "" co.._---_.._..__._._.__._._. -_._..- --_._..._...._-- ............--
Lawn l Qan:I... " '" ,- ,- 0._ 2,51%
AI""," Servi<:e '" '" 0.23% 0.13'% 1.37% 0.29"1.
R...._N11 '" '" 0.54% 1.05% 0.05% 0.36%
R.....fIIIoNlI Ma1rNo '" '" 1.93% •.~ 1.08% 0.70'''0
Ught Com"",,.,;.. '" '" ,- 0._ 0._ 2,05%

'''''''''' " '" ,~ 0.34% ,~ 1.30%

'"""'''"' NA NA "'''' ,"", tll.08% 1,5S"!0
Agrtcuhur. NA NA 0.15% 0.21% 1·57% 0.05%,- NA NA O.~ 0.04% O.~ 0,03%
Mwln. V""',, ! .. """ """ ~ 0.41%
Nonread Eng",," _ V.... NA 14.57% 13._ = 9.26%

Highway "'''''iclBe " NA 73,34% 27.87% 49.38"4 a1.43"'0
Q!hI' Art" and f'2ln! Be.... .. .. ""'" 58 Wl!. ll.wI ~

M So<J""," NA " 100.00% 100.00% 100.00% 1110.00"'0

•
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San O'-gD AB Inwmory A
E",;...len I"".ntory SIJmmery • Air Toxies ....-id SO"

• _..._..._-_...._..__._..~..__..
,~ .._._._....__.._....•..

E.....lpment CAtegory eM Ald.hJ'de! Ben,.". 1,3 Bul. 0.... V.p. ,~

----------_.._.._._.__..- _._.._..- --_....._.._-..._..__......._._-----_..__._.
Lawn '" Gar<J9I1 '" n ,~ " 1,16e "AIrpor1 Se<\01"" '"

, • , ,
~

R""'.....tlenal "
,

" " ,~ ,
R....o>atlcnel Maline '" ~ .. ~ ,~ "Ught Com....relal " " ~ " '" "Ir>dustriaj '" " "

,
" ..

Con.otnJctlen 1,698 ". "' " M 1.252
Agrlculturlll '" " • • ,

"Logging , , , , , 0
MMio. Yr. ..."" "" "" "" "'"Nooroad Engin... And V.hlcles 3.418 '" .~ '" ,.'" 8.652

Hjghway """"lea 8,935 NO " " " ,.~

91hor Aru .,d Pg!n1 '221f9!!! 17j 215 t:!2 "" '" "" '"",,""'- 189,568 ~ '" '" '" 14,784

•s.. DiegO AB tn_ryA
Emislllof1 lovenlory Sunmery· AIr To"... ....-id SOx
Port:IInt ot Totalloventory .._._...._._._.._._._- -. % t<l1a1 tpy _.___._.__._._•.

EquIJlf'Oent CIlIegory eM ,""',.,.. ,.,,- 1.3 But Gall. V9Il. ~
----_._._.__._.__...._.._-----_.- ._---_._-_..__.._....__...
Lawn '" Gan:I.... 0.07% '" "' "' '" 0.46%
AJrporl SorvIce 0- '" "' '" '" 0.64%R....__

0.01% ~ ~ "' "' 0._
R....1HIIlonld Marlo. 0._ "' '" "' "' 0.31%
Ugh! eom.....d. 0_ "' "' ~ "' 0.19%
locIuO\liai 0.07% ~ "' '" "' 0.58%

"""""- 0."'" ~ "' ~ "' 8.47%
Agricultural 0.12% ~ "' "' ~ 0.84%

""'"" 0.00" '" "' "' '" 0."'"
MMine V."" """ .. .. .. .. ""'"Nonroad Engm.. And V.tdcIee .."'" ~ '" '" "' 58.52%

Highway """,,1... ''''' "' "' "' '" 18.29%
OUm Art! and pm '.,.,r ""'" .. .. .. .. ...",.

An Sou",," 100.00% '" "' "' ~ 100.00%

•
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San Joaquin AS InV..,lOry A
EmiNlon 1""""""Y Summll'Y • VOC. NO•• CO

-.._._... ,~ ----_..__... ... •EqulF'"'enl eategory "'" "'" W 'W "'"..__....._---_.._._._.__.._-- --_..__.._..__...__.._----_....... -_._._.-..__..__.._.....
Lawn & Gard.... 4,728 ~. 35,057 " • "Airport S8/\Ik:oI " '" ro, 0 0 ,
AecrNlIo.....1 ,~

, ~, , 0 ,
A<IO"Hliornll Marl"" '"

,~ 4.374 , , ,
Ught CommerOel - ,~ 12.969 , ,

'"Indu.ltI<O ~, 1,387 6.358 , • "Calo1rocllon 1.633 11,303 9.326 " .. '"Agri<:lJlllJfoj 3,636 16,706 16.452 " "' "L"9Illng "" ,~ .ro 0 0 ,
M«tot YflUI. "" "" "" , , ,
Nonro.... Engln.. and V.t1ldes 12.757 30,""'0 96,1(19 ~ '" ""
HIghway Vahlcles ~ ~ "' "" ,~ 1,100
OIhtr Art' and egio! Soursp "" "" "" "'" ... '"~~ ~ ~ ~ 1,219 ~ '.903

s...Jo-.ulnAB In....moryA •Em_ion I....nloty Summary· VOC. NO" CO
PfII'CIIr11 01 TotaIln_ry

~~ lOtaI1p)I ----- , ...... % tOIBllpwd
EqujprMnl eat.gcry '00 "'" CO '00 "'" CO._...__.~-_._._ .._._---_._.---_.__.._. . __.__...-
Lawn & G&rd... ~ ~ ~ ,.- 0.14% 1,49"'.
Airport s..vice ~ ~ ~ 0.01% 0.07% 0,03%
,~..... ~ ~ ~ 0._ 0,01% 0.00%
R""",,_nal Marin' ~ ~ ~ 0,37% 0.= o.,g%
Ughl C"",.".rdal ~ ~ ~ 0.'" 0.12% 1.a7%,....... ~ ~ ~ 0.10% 0._ 0.92"·'.
Con.n.ctIon ~ ~ ~ 0,49% ."" 1.07%- ~ ~ ~ 1.11% 10.M% 0,57°'0
Logging ~ ~ ~ 0.'" 0.07% 0.07'"
Mwlne VUf!!' ! .. .. """ """ 0.0z:-.
Nonro'" Eng"'" end V..... ~ ~ 3.91% .,.,. 6.28"'0

Hlgflway V...,le.... ~ ~ ~ 12,31% 3997% 57.82"';'
9th". Am .,d f?n! '2 .. .. .. .. 83'88% 4131% ~

A~ Sou,,- ~ ~ ~ 100.00% 100.00% l00.{j,r.

•
M.., FiNAL • Nov.mber 19'1 [



San Jo"'luin All In"""t",y A
Emisoion m....nIo<y Svrnrn8ry. Air To~ and SO.

• ---...-.-.._.._.-. --_...._•... ,~ .._...__._.~------

Equlpmont~ry ,. Aldehyde. 9onzone 1,39111. Gao. Vep. ~

----_._.........._.--_.._.._..~---- _._.._._. -----_...__.._....._..__.....__..._.. -_..._.--
L_n & Gar<lon " " '" " '" "Airport S......,., " , , 0 0 "Rocr""lionai , , , ,

"
,

Rocnndional MBr1ne " " "
, - "Light Commordal " " " " ,~ ~

IndLISbial '" " "
,

" "Con,\l'UCIion 1.335 ". .. " ~ -A~!lJr'" 3.066 ,~ '0' ~ M ,-
~".. " , , ,

" "Meri0' ymp!o .... .. .. .. ..
Nonroad Engin... ond VoI1ld.. 4.765 ." ", '" 1.488 2.870

HIghwIoy V.....ict<ls 13.505 NO "' "' NO 9.125
OU!!! Art' md Pgln! Soyrw l3J 73ll W '" .. .. """All Sou"'.. 750,Cl59 .. .. .. .. 28,785

• SMJoequioAB lo"""tofy fit
Em_ion InvenlOr)' Surrrnary· Aif Tom _ SO.
POfCtIflI 01 TotaIln"""tofy -_.__.- ._-•••, % loto11py ._.________..

EqJipment Category 'M ..,"'..... ._- t,3 Bul. Qu. Vep. ~----_._._._.__..__._.__.._------_._-_._._-_._-._._--.
-~..~....

Lawn " GBrtI"" 0.01% .. .. .. .. 0,14%
AIrpon Service 0.- .. .. .. .. 0.04%
R"""lI1io"",1 0.- .. .. .. .. 0-
Rocr....tkJ""'l M"oe 0._ .. .. .. .. 0.06%
Ughl Comrnercilll 0.01% .. .. .. .. 0.10%

'"""""" 0,01% .. .. .. .. 0,24%

"'"~-
0.18% .. .. .. .. '''''AgrlculllJral OA1% .. .. .. .. ,~

logging 0.- .. .. .. .. 0.04%
Mtjrrt V-!!I' """ ~

,. ,. .. """Nonroad Eng.... and VIIh_ 0.84% .. .. .. 9.97%

HIg!Iway Vehicl•• ,- .. .. .. N' 31.70%
9th.,. A",! and poipt §m'!!jM ""'" .. .. .. .. ..",... '""""' 100,00% .. .. .. .. 100,00%

•
FINAL· Nov....ber 1991



Seomle·Taeom. MSA In..-ryA
EmiS:lkm Inventory Sum...-ry • VQC. NOx. CO

---- ., ------". "., '.Equlpm.", CshIgory """ 'o. = '00 '0'---------_...__._---_.__._._------- ------_. --._.._....._._..__._..
LawnlGanleo:'1 4.935 "" 39.1lll3 '"

, ,-
Airpon s.m.,. '" 1.295 1.577 , , ,
Recrn.rtcnel '" " 2.525 , , ..
Aecrullonal Manne 5.478 m 17.250 " , ,
Liglll C"."."...cllli 1.086 m 14.140 , ,

"Indu.bial "'" , .91 5 8.781 , ,
"CO<1S1nJClIcn .."" 12.\158 10.571 " M "Agricultural '" 1,232 1,191 , , ,

Legging '" 1.511 ,- , , ,
Mat1ne VU'e1' '"'" """ """ • " ..
Nonrolld Engln.. and '/lthld... 17.735 37.443 129.804 ~ '" m

Hp"Y VehiclN " .. 267.670 " " 1,515
O!t!!f Aru and P9inl SQUI'!2!!I "" "" 199 9n! "" "" ...
All SCu",.. .. .. 597.453 .. .. 2.293

sunr.TlIalITIlI USA InvenlOry A •ElTOnion In--.lOry SUn'nIary • VOC. NO., CO
P""""'l of Tol.. lnvenlOry

--~ ...., ._-_..__. % tolIli lped % 'c'allpwd
Equlpmenl Ca1egory '00 "" = '00 ""' co
._..._-._--- -------- ---- -_._..- ............--
Lawn 5 Gard.., .. .. 8.e7'fo .. .. 0,82%
Alrpcn Service .. .. 0.26% .. .. 0,19%,-- .. .. 0.42% .. .. 0.29"'•
Ae,nallonlll Mari.,. .. .. ,-"" .. .. 0.41"-U""_ .. .. 2.37'fo .. .. 1.69'"·'•
Indu_1 .. .. 1.47'fo .. .. 1.05"-
ConslrUction .. .. ,~ .. .. 0,76%
Agric:ullurlli '" .. .- .. .. 0,03"-
Legging '" '" .= .. .. 0,23"-

Mmn,Vi, 'n I! ~ """ .. .. 3.82'?
Nonrcllll ng.... an! V_ 21.73% .. .. 9.29"/•

Hlghofay V.hld" .. '" U'"" .. .. 66 07"'•
O1ner Art! and Point SgyrsM .. .. WllI .. .. ~

An Sou",.. '" .. 100.00% .. .. l00.(\C"",

•
M·42 FINAL· Nov..n""t j\N1



s ....trte·T!lCOIl'II. "'SA InvtH1!Ory A
Emls!lion InvtH1!OfY Surm'lery' Ai, Toxi<:s and SO.

Lawn &. Geld""
Airpcrl SflM""
R...".....ticn81
R.......tlcn81 Marine
Ughl Ccmm<>rcial
Indusl",,'
Ccn.tnJeticn
Agriculbmd
LO\Plllng
"'gOot lf9.stI.
Nc<1rcad Engine. and VeIlid..

Highway V""ide.
Other Art. and Pein! Soom

M

'""'""'"1.524".'M
WZtlll,=

30,151 M)

"""till
71.662

..,,
"""m
"~
."

'"•
~

'"'""~••
III

"'till

"'

",
'"""•
",,

ll'1

"'till

M',
"1,569

'""",
"till

2.887

NO NO

tIlltlll

..
",
"""1.128

"'""'"9.245

SMttle·TacomaMSA InvtH1!Ory A•E......icn Inv.ntery Summ&!)" Ai, Toxlel and SOx
P,,"",'Il of Tollollnvontery

________••_ •••_ ••••__•___ % total tpy ••__•___•__

Equipment~ry 'M Aldellydon ,~- 1,3 Bul. Gu.V~. ,~

"-"'-"---~"-"-"_._--'-"--'-'--'------'--'-'--".- ..._._----_.._._._.....
Lawn &. GaniM 0.12% "' "' '" "' "'Airpurl S8rv1.,. ,.- '" "' '" "' "'R..,-_!Io<1a1 ,.~ "' "' "' "' "'R8<:reatlcn<ol Martne 0._ "' "' "' "' '"Ughl Ccmmercilol 0."'" "' '" "' '" "',........ 0.2\% "' '" "' '" "'Ooo~_ 2.13% '" "' "' '" "'Agncultur&l ,.= '" "' '" "' '"Logging 0."" "' "' "' "' '"Maline Veu,l, '""'" .. .. ~ .. ..
Ncnrclld Erogin... end VehlcIH 5.07% '" '" '" "'
High_y Vehiclft 42.07'llo '" "' '" "' "'oth!I" A!]. and pgtnt "'z!!!M ..... .. .. .. .. ..
A~ Soo"'*' 100.00% "' "' "' '" "'

•
FINAL· November 1991 '.' " '



South C""", AS In_ryA
Emlnion l"""ntory S....",ary • VOC, NOll, CO

_.._._---
'" -~-- "., ".Equipment Clt"9"ry '''' '0' 00 '''' -e,---_....- ....~..__._.._-..._..._..-._...._._- .~.__•... ..---_..._-----_..-•.... ...........

Lawn & Gard.., 33,568 1.929 2S2,968 ". , ".
Airport~"" '" 5.447 6,818 ,

" "Reerntlanel 4.322 '" 15,009 " 0 "Reer....ttcnel Menne 18,126 ,~. 66,521 ~ " "U9ht Commercial 7.532 ,~ ~.164 " , 2'72
Induslrtel 5.530 18,S17 77.518 " .. '"Can.truclicn 9.911 68.586 56,599 ~ ~ '"Agricultural 00' 2.761 2,719 ,

"
,

eo"". ,~ " .~
, 0 ,

Mepn, Yms '" '"100,455 t:!Q618,OO2
Z " 12

Nan",,,,, EnSIn. and Vehicla 78,882 "" ..., 917

H~nweyVfilicl... "' "' " ~ .., 9.7~2

O!bpr Am pod Pg"" 521f!i" ". '" '" """ '"
,~

All SoIJrcn '" '" '" ,.m ,~ 10,914

,..,_.. In_ryA •Eml$$icn invtonlcry Summery· VOC, NOll. CO
Percenl al TeteI In_ry

_.._.~~tpy -_._.. % tcltll ll*I % lolal tpwd
Equipment Cllegcry ~ "" 00 '''' '''' 00
._.----~.._..._._._._~._-_._._----_ .._._.- .__._.--~-._ .. ---_....-.......
La"", & Gerd.., '" '" '" 5.2e% 0.51% ,-
AO'pcn Servl.,. '" '" '" 0.10% 1.06% o j 7"!.
Re"r....llcnel '" '" '" 0.75% 0= 0.2IJ'\'.
Recreetlanel Menne '" '" '" 3.49% ''''' 0,47%
Lighl COOYTIerci.el '" '" '" ''''' ,.- 2.49"1.
Induetrlel '" '" '" 0.86% ,.= 1.95%
Ccnotrvc:llcn '" '" '" ''''' 17,61% 1.14%

,-""' '" '" '" 0.10% 0.73% 0,02%
Legging '" '" '" ,- 0.01"" 0.02%
Marl"! Vmpll lit .. .. """ """

0.11)"/.
I'lc>nfo«j Engln... end Vfilicla '" '" 13.08%- 29.47% i'4(i%

Highw<oy V""iclee '" '" '" 27.56% 46.84% 89.1 !%
goo Artt pod PqlM Sgyr!M .. .. .. 5i,m 23,62% ;,9"'·

An SoIJ""", '" '" '" 100.00% 100.00% 100.00%

•
FINAL _ Nav.mber l'l'! 1



South Coasl liB lrw...,t",y II
Emmien Inv«!ICtY SI.onmlllY' II~ Tcl<k:l ond SOX

• --_.__...__......._..---_._......_-

'"
.•...__._......._.._•.........

Equlpmm CIll.ry 'M IIldol1ydft Benz_ 1.3 Bul. Ges. Yep. 00>-_..__._. _.._-"~-.-_._ ..._.-------_...._....__.._-_.._.._._._.-.._.•....._..
Lawn & GNdIlfl ,~ '" ." '" '''' '"IIlrpcn Service 0" " " " " ".
RecreatlcnsJ .. " '" '" ... "Recrell\icnsJ Marl"" n. '" '" ,.. 3.262 ~

LfgI1t C<>mmerdal '"" .. ~, "" 1,21 9 '"Indus..",1 1.392 '" '" ro ,.. ..,
eon._n 9.099 1,265 '" '''' ~ 5.972
IIgrtcultlJrlll '" " "

,
" '"~".. "

, , ,
"

,
MadDt 'i!wilS ""''''' "" '" '" """NonmodEnglnesandV..nid.. 13.803 2.310 2.115 ~ 11.567 2O.985

Hlghw10y Vol1_ 34.67SND "' "' "' 11,6IlO
OlhM Arpa W1d Pglm Sou!'!1!f 166 m t:!!. '" '" '"

,..,.
An SCIJ"," 914,979 '" '" '" '" 50,979

•...~ .. Inventory A
Em_kin Inwnlory SUmmery· Air Toxlc9 end SO~

p....,.m <>! Tetel InvenlO<y
__.____._.____ % IctIIlIpy .-••_.-•••_ •••_ •••.

E"flllpmem Cllegcry PM Ald..nydQ BIKll!"". 1,3 But, Gu. Yep. ""._._-_._-_.__.__._---- ._-
Lawn&~.... 0._ '" '" '" '" 0.67%

A~"s.mc. 0,07% '" '" '" "' 0.71%
,~- 0.01% '" "' '" "' 0.02%
Roanlioo!ll Marl". •.- '" '" '" '" 0,41%

Ughl~ 0.04% "' '" "' '" 0.45%,- 0.17% '" '" '" '" 167%,...",.,., 0_ '" "' '" '" 11,74%
Agooutlural 0._ '" '" '" "' 0.42%'- 0."'" '" '" "' "' 0.01%

Marin. YR. """ ... ... ... ... jt.~Nonmlld Engjn.. and V...... ,.- '" "' '" '"
HlghwllY Yehle"'" 4,25% "' "' "' '" n.96%.
OlhM Aru!!Od pPim ",..,. 94," ... ... ... ... ""'"'",00- 100.00% '" '" "' "' 100.00%

•
FINAL· November 1991



Springl""'l MSA Inv..,lory A
EmlNlon Inv.ntory Sum"",ry - vee, NO., CO

...__..__....
'" ---_._--- ,~, '.EqulplMm C8l'"llO'Y '00 '0' co '00 "',.._..._.._----_.._-- - ..- .._._--_.._-._.._~--------- _..._...._....._..._..-

Lawn &. Gard.., ." " 4,838 , 0

A""rl .s..rvi""
, 0 0 , 0 "R..".utIonal ". • ~, , 0 •R.."..etIonal Marin. ." " 2,147 , , ,

Ugtl1 Ccnxn_rcial '" " '''' , 0 •tnduotrilot '" = ,.- , , •c""struetk>n '" ,~ 1.' Z2 , , ,
AiPOullUral n '" '"

, , 0
Logging "

,
"

, 0 0
MadO· yp"" , , , , , tlIl
Nonroad Engin.. and V.t1Ic1.... 2.550 '.~ '5,680 " " "
H"nwar V.t1icl8' '" '" " " 00 "9th'" Art!! end P<>jm SSu'.... '" '" "" " " ""All Sou""'" .. .. .. '" " ..

SpringlIek! MSA !nv!f1lOry A •Emission Inventory Sunmary' VQC. NOx. CO
P.."..,l 01 T01BIln"""lory

--.-----"" IOIllI IllY --_._.. "110 k>101 tptd "/; total lpwd
Eq,""",,,rrt eat.go<y """ """ DC '00 """ CO......_..._._--_._---- --_.__._...

'-'-'-~--'-
.................

Lawn&Gen:lor> .. .. .. ,- 0,25"110 ..
AIrponS"""'" .. .. .. 0.00% 0.00% ..
R.croolllionlll .. .. .. 0.34% 0.02'% ..
R8cr8_n.1 "'''';ne .. .. .. 3.4'% 0.74% ..
Ugh! Conrn.n::toi .. .. .. ,.- 0.23% ..
Industrllol .. .. .. 0.47% ''''' ..
~"""

.. .. .. O.~ 9.26% .."....... .. .. .. 0.34% 2.65% ..
~".. .. .. .. 0._ 0.00% ..
"'orInty..d- .. ilt .. """ """ ..
Nonroad Engln.... and VatD:t. .. .. '.00% 15.57% ..
Highway V8hk:l8S .. .. .. 50,92'% 42.43% ..
Olh!r Aru and Palm Ss::rr .. .. .. WIll ""'" ..
A~ Sou,,*, .. .. .. 100.00% 100.00% ..

•
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5plin~eld MSA InwntcryA
E.....icn l"""nlO/)' Summary A~ To."'.-1d SO.

• _.-~_.~._..._....~_. -_.....•., ,~ "--'-'--~--~-""""-

Equlpmenl cal~ '" Aldehyde. Son,,,,,e 1,3 But. a.... Vap. ~._.......•._...__..._-_..-._..._.._..._..- -_..._~-.~-._ ......•..•-- --_......_...._-~
Lawn &. Gard.., " • "

, 'M •Airport S<lrvloe 0 0 0 0 0 0
Aocr....tlon.1 "

, " , " ,
A~nal Marine " ; " • ,~ •UgMt CO""""",,.. "

, , ,
~ ,

Indust""l " " • ,
" "ConolNet.,., '" '" • , • '"AgricYllUr&l " " , , ,

",.- 0 0 0 0 , 0
ManDt Yrtd' , ,

'" '" '"
,

Non"'" Engln••nd V.....I01"" M' ~ M ~ ,~ ~

Hlghwory VehlcI.. ~ ~ ~ ~ ""~O1ber M@WJd Point Sou!'99l! til '" '" '" "'''',,--. ~ ~ ~ ~ ~ ~

• 5plin~.1d MSA In.,."uny A
Emission ""'-nlory $UnYIIlIry Ai- Tol<ic:lllllld SOx
P....,.nlot Toll1l Inventory

- •••- ••- ••--.--.__•____ % lotallpy •____••••••_ •••_._.

Equipment Cat~ '" Ald.....ya. ,~- 1.3 But. Gu, Vap. ""..-...--.._.~-~~---.-.-- ..._..._..__._._---~---~_ .._...-......_._.._..._._---~-~--
lawn &. Gsrd.., ~ ~ ~ "' ~ ",
Airport Serv\oo ~ "' ~ ~ ~ "'Recr.ldlonlll ~ ~ ~ ~ ~ "'Roocr&ldloDtI Marin. ~ ~ ~ ~ "' ~

Ughl Cornmerd. ~ ~ ~ ~ ~ ~
Indu.triIoI "' ~ ~ ~ "' ~
ConOlnJctIon ~ ~ ~ "' ~ "'AgricYlIu•• ~ ~ ~ ~ ~ ~
eo,,", ~ "' ~ ~ ~ ~

Mfdpt Vaul' .. ~ .. .. .. ..
Non",.. E.-.gln... and V....... ~ "' ~ "' ~

Highway V.....icl•• ~ ~ ~ ", ", ",
Q!!J1f A!J!a and Po!nl 'm'T" .. .. .. .. .. ..
A! Sou""", ~ ~ ~ ~ ", ",

•
FINAL· No_embe' 1991



Spck..... MSA "'v"""'ry A
EmilIsIcn Invemory SU""",,ry - VOC, NO., CO

--------- '"
_...._----- ,~, •Equl!'fMnt c.''"9'''Y woe '0' CO 'OC ""-----_._--_..__._.._.._----_._--_.._._--_..._.._.-.. ._.._---_._..__..._...-

L....n & Gsrd"" ,.. " 3,926 , 0
Airport 5<1",;"" " no '"

, 0
R.."...~onal ... • ." 0 0
R"""ell1k>",,1 Man"" M' " ro, , , ,
Li~ht CommerciAl ". " 2,107 0 , ,
Inctu8tJ1'" " '" ~ 0 , ,
C"n.lnJ<:Ilon 'W 1.049 ~ , , ,
A~J1cullU'a1 '" ." on , , 0
LOWing " 0 M 0 0 0
Mwlot Ytns" "" .. '" "" "" 1
NMrcedEngin.. end \lonld.. ,~ 2.123 10.034 • " "
Highway V...,lcI.. '0 '0 9.026 ~ '0 '"9lhv ern OOd Poi'" Sourm "" "" """ "" "" ill

,,"'- " " 96.808 " " '"

S\lok"". IlISA In_ryA •Emission Inventory SUn'lmllry • VOC, NO>.. CO
P~t"'T~'n"",,~

-----'l'.1Ilbll1l7f _._._..- ..... .., % ,,,'aI tpw<!
Equl~ C<otegory '00 '0' 00 '00 "" co
.._.._._.._.._--------- ._.._--- ------------- .........._.....
Lawn 05 Garden " " 4,06% " " 0.02"'.
Airport Strvk:e " '" 0.23%- " " 0.'2%
RecnlIl1lo",,1 '" '" 0.45% " " 0,2''''
R"",.8Iio",,11lIann. '" '" 0.82% " " O.~.

Light C"m.,.."h.1 '" '" 2.11'% '" '" ,,~

IncluomaJ '" '" 0.82% '" " 0.45%0,,-- '" '"
0__

'" '" 0':9""0
Agrlcuhul1ll '" " 0.64% '" '" 0.08'%,- '" '" 0.04% '" '" 0.D2%
Mart!!! Y!!!!I! .. .. """ .. ~

0.T4%
Nonrc«l Engin...nd V....1cIeI '" '" 10.36% '" 2.43%

Highway Ve/11d1te '" '" 9,32%- " " 5'.60"',
9th". A'''!!!d Point 'mrra .. .. ""'" .. .. 45.97"•

,,"'- '" '" 100.00% '" '" TOO 00"'.

•
RNAL· N"."",be, 19'11



$pokG.... MSA lr",...,Iot)' A
E",","",n Inw<l!ooy S,-",mGry· A~ T<>>:lcG and SOx

• --_...._..__._.__...._-_.__....
,~ ---_._-----_.._---_.

EqulpITMnl car.gory '" Ald8l1y<l.... B.nz..... 1,3 Bvl. Gq,lIap. '0..._..._.--_._..._....__._.-_.__.__...__.------...-_.._-.._..__..._..- --.._......._.-_.....
Lawn &. Gard.... • ,

"
,

~
,

Airpon S• ...,;"" "
, , 0 ,

"A""",,,,",nal , , , ,
" 0

A&er<I~o",,1 Manne "
,

"
,

~
,

U9h1 Comm.rd<ll • , , ,
~

,
Industrial "

, , , , ,
Con_on '" " • , , "Agrk:c;lUr'" '" "

, , , ro
L09\!ing 0 0 0 0 , 0
MMOG vWej& .. "" "" "" """"Nonroad Engin" Gnd 118l11dM ". " ~ " 'M m

HIgl1woIy lIohIci<ls 3.8111 NO " '0 NONQ
9th!!" A'!I md pOlm Sou!p!S Wl" "" "" ""'"
All Sou""'" 14.O:W ~ ~ ~ ~ ~

• Spokane MSA 1n.-t9l'Y A
Em..."" InWnlory SU""""'Y. Air Toxlcs and SOx
P""""'l 01 T<>taIlnwntc<y

____•___ 'Yo t<>1Gl tpy •••____•••••_ •••_._.

Equlpm.m C8teg<>ry '" - -- 1.3 But. Ga. Yap. ,0.._.....•.._.__._._._._---- .__....._._._.__._.__._--------- -

Lawn &. Gan:l.... 0.06% ~ ~ ~ ~ ~

Alrpln S<IrvIc8 0,14% ~ ~ ~ ~ ~

A..._el 0.02% ~ ~ ~ ~ ~

R..-NtloMl Marins 0.17% ~ ~ ~ ~ ~

Ught C<>rnmen::lal 0.(14% ~ ~ ~ ~ ~

IrDJstnGI 0.1(1% ~ ~ ~ ~ ~

""'''"''''' 0._ ~ ~ ~ ~ ~

AgrI<>uIIu.-.l 0."" ~ ~ ~ ~ ~

Logging 0._ ~ ~ ~ ~ ~

MNlot Vnn" .... .. .. .. ~ ..
Nonroo<! Engln.. _ V_.. '-"% ~ ~ ~ ~

Highway VolIic,,"s 27.66% ~ ~ ~ ~ ~

9lb" Af9, pi PQlm ae..... ZllJIIlI .. .. .. .. ..
AI Sou"," l00.(lO'lI, ~ ~ ~ ~ ~

•
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WashiJ'I9ICn DC t.4SA InV9lrtofY A
EmlHlen In""nIOfy summary· VQC, NO., CO

--_.__._,
'"

....._..-. ,~.

''6Equlpmotlll cat.'Y "'" NO. '0 "'" 'lli-_..._.._...__.._._._.-.-.._-._...._.--.- -'-'-"- ..._"-_.._.-'---'" --._....--
Lawn & G8f<j.., 6.612 '" 53.073 "

, ,
AfporI So<Yi<a ,.. 2.5119 3,148 , , ,
R0>cr8l11io",,1 "" " 2.312 , , ,
R"""'8!ional Marina '-'" '" 6.013 "

, ,
Ught Comme"';" ,."'" '" 15.084 , ,

"Induslrial "" 1,158 '.m , ,
"ConslnJd/On ''''' 17.885 14.470 " " "Agr1cuUurol '" 2.372 2.362 ,

'"
,

Co.... '"
,

"" 0 0 ,
Mwkley•• '" '" "'"

, 1 ,
NonroBd Engln.. and V.....idn 15.300 25.062 104,941 " .. '"
Highway Vehle.... "' 83,061 :39a.896 '" ~O 2,161
O!tlWAlJ. and P9!0! SO'l'S" "" ...... """ '" '" lIZ
AI Sou,coo. "' 196,466 562.&51 .. ,.. 2.462

Wuhlngton DC MSA In"",,1orY A •Em_Ian InY«liOry Summary· VOC, NO•• CO
P_t 01 Tetal In"""tory

__._.--'l(, _Itpy .._._-'-' .... .., % tol" 10"'<:1
Equipment CaI"ll"'Y "'" "'" = ,= "" co
.._._..._--_..__._-._._._---_.-.-._.- .-._- ....-_......--
Lawn & Gsnl8n "' 0.18% 9.43'% 4.40% "."" 1.06%
~r1 S«vioo "' ,= "."" 0.18% ,- 0.35%
R""'_.... .... 0.01% 0.41% 0.37% 0.01% 0.34%
Racre8!io",,1 M...... .... ".- 1.07% ,."" 0.19% 0,05%
LI1jhI CornMrdlll "' 0.14"'- ,."" 0.... 0.13% , .68"/.

In<:Iustr11l1 .... 0."" 0.94% 0.17% 0,54% 059%

".,""""'" .... 9.10% 2,57% 1.75% 12.59% 0.97'%
AgrioulbJrol "' 1.21% 0.42% ,,- \.76% 0,06"'0

""".. .... 0.= 0.06% 0.05% 0.00% 0.1)1%

i1:i%'Jr:::n .nd V.tlidM ~ lHsa;: """ lS:R """ !U.l.:a
18.65% 16,7_ 5.48".

HlghWe:y Vahidn .... 42.28"'- "'... ...= 42.31% 67.n'''0
9F!I!r A(!, fIJd PgIm h«",! .. ..... ""'" ""'" ""'" 6,1'\

AI Sou"," .... 100.00% 100.00% 100.00% 100.00% 100.0C"'.

•
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Washington DC MSA Inventory A
Emission Inventory Summary' Air Toxlea and SOx

• _..._-_._-----_._--_._---------------_.. tpy ._-------------.---.-------_.
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
------------_••_----------------------------------------------_.-._------------------------------------_•••-____e.

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
Ught Commercial 44 15 33 13 185 33
Industrial 93 20 11 5 34 58
Construction 2,113 328 75 39 80 1,555
Agricultural 435 72 15 8 11 185
Logging 3 1 3 1 13 0
Marin, y.s,I. W W W W WW
Nonroad Engines and Vehicles 3,210 532 397 174 1,838 2,083

Highway Vehicles NO NO NO NO NO NO
Other Art! and Point SaYfC!! W W W W WW
An Sources NA NA NA NA NA NA

•Washington DC MSA Inventory A
Emission Inventory Summary· Air Toxies and SOx
Percent of Totallnventory

_ ••_ ••••_ ••_.-_•••_ ••_ •.•_-.•__.. % 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
Ught Commarclal 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

Martn. V.."" t:I6 t:I6 t:I6 t:I6 t:I6 t:I6
Nonroad Engines and Vehicles NA NA NA NA NA NA

Highway Vehicles NA NA NA NA NA NA
9ther A,.., and pam Spy". t:I6 t:I6 !:la !:la !:la !:la

An Sources NA NA NA NA NA NA

•
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.._---_....._-...-.--------------------------_..._-----_..---------_.

tpsd

.__._---_:~VOC NOx
....._.._-_.-....._---...._.....

3.365 59 4.42~

47 286 415
781 5 9.255

9.558 547 1.007
461 83 10.122
276 652 3.819
889 4.268 1.641
960 4.101 705

81 213 522
JAlIi ~ ~

17.686 10.813 36.905

16.996 19,733 84.904
llJ2l ~ 87.207

72.173 88.780 209.015

13,758 6,761,335
104.233 151.433

5,208 1.374.127
87,573 4,593,912
30.233 3,694,644

237,897 1,393,952
1.024.797 998,354

935.457 1.072.551
77,830 190.494

218 Zig "822527
2.735,785 22,053,329

865,540
17,046

726.252
1,551.131

165,960
98.824

160,554
219,061

29,450
543W

4.377,082

23,700.899 23,238.881 82,548,486

5,639.454 6,547.76336.034.743
13,884.16313'955'33324'48°,414

USA Inventory A (In-use est.)
Emission Inventory Summary - VOC. NOx. CO

---------_. tpy --------------.
VOC NOx COEquipment Category

lawn & Garden
Airport Service
Recreational
Recreational Marine
U9ht Commercial
Industri.'
Construction
AgricUltural
logging
Medal YaM"
NonroadEnginesandVehlcles

All Sources

Highway Vehicles
9th. Art. and point Soure!!

USA Inventory A (In-UN est.) •Emission Inventory Summary - VOC. NOx. CO
Percent of Totlll Inventory

----"4 tofaI tpy ----- %tot81 !pad % total tpwd
Equipment Category VOC NOx CO VOC NOx CO-----_.._----_.--------_.._--- ------- -------.-_..:-
lawn & Garden 3.85% 0.06% 8.19"1. 4.88% 0.09% 2.12%
Airport Service 0.07% 0.45% 0.18% 0.06% 0.42% 0.20%
Recreational 3.06% 0.02% 1.88% 1.08% 0.01% 4.43%
Recreational Marine 6.54% 0.38% 5.57% 13.24% 0.80% 0.48'%)
Ught Commercial 0.70% 0.13% 4.48% 0.64% 0.12% 4.84%
Industrlal 0.42% 1.02% 1.89% 0.38% 0.95% 1.83%
Conslructlon 0.88% 4.41% 1.21% 0.93% 8.20% 0.79%
Agrlcutturlll 0.92% 4.03% 1.300/. 1.33% 5.96% 0.34%
logging 0.12% 0.33% 0.23% 0.11% 0.31% 0.25%
Mad",V!!!!I, i.D ~ ~ ~ ~ 2.39%
Nonroad Engines and Vehicles 18.47% 11.77'Y. 26.72% 24.51% 15.72% 17.66%

Highway Vehicles 23.79% 28.18% 43.85% 23.55% 28.69"1. 40.620/
0

9ther A'll and Potnt §SUnw 57,74% 69.95% 29'630/, 51.950/. 55.590(, 41.72"'0

All Sources 100.00% 1oo.00'l'. 100.00% 100.00% 100.00% 100,000/
0

•
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USA Inventory A (In-use est.)
Emission Inventory Summary - Air Toxies and SOx

• Equipment Category
------------------------------. tpy ------------------.------.--.

PM Aldehydes Benzene 1.3 But. Gas. Vap. SOx

Lawn & Garden 14.677 4,459 24.289 10,159 84.326 4.161
Airport Service 11,679 529 S06 252 315 6.892
Recreational 13,239 1,481 21,415 9.217 17.275 579
Recreational Martne 73,714 8.840 44.103 18.969 92.718 9.146
Ught Commercial 4.518 1,468 4.602 1.851 24,424 4,366
Industrial 19.065 4.037 2.808 1.246 7,081 11,901
Construction 121,417 18.844 4.733 2.403 4.578 89.303
Agricultural 172.194 28.257 6,469 3.343 4.441 73,063
Logging 10.689 1.522 858 376 1,889 6.481
MariO' v·,et, ~W W W W ~
Nonroad Engines and Vehicles 457.396 69.438 109.783 47.816 237.048 230,495

Highway Vehicles 1.397.738 NO NO NO NO 652.572
9th!! Art' and point Sources 8:384:620 tB2. W W W2. 22,311 998

All Sources 8.239.754 NA NA NA NA 23.195.065

• USA Inventory A (In-UlI8 est.)
Emission Inventory Summary - Air Toxles and SOx
Percent 01 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"1.
Airport Service 0.14% NA NA NA NA 0.03%
Recreational 0.16% NA NA NA NA O.OO'Y.
Recreational Martne 0.89% NA NA NA NA 0.04%
Ught Commerclel 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%
Agricuiturlll 2.09% NA NA NA NA 0.31%
Logging 0.13% NA NA NA NA 0.03%

Marin. V!"" ll.D & & & & 2J.1.!s
Nonroad~Ines and Vehlcl_ 5.56% NA NA NA NA 0.99%

Highway Vehicles 16.96% NA NA NA NA 2,81%
9th. Acta and Pojnt SgsgsM 77,49% & !:l6 & & 96,190/0

All Scurces 100.00% NA NA NA NA 100.00%

•
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Manta MSA Inventory A (In-use est.)
Emission Inventory Summary· voe, NO" CO

_.._--------_. tpy ----------_. tpsd
t_Equipment Category VOC NO. CO VOC NO.

..--------._...._----_._-_._-_.._._._-_.-..__._-----_.-----_.._----_..•. ---.__.._---.....-_.._-----_. ---._-----_.-
Lawn & Garden 12,439 188 96,594 44 1 h
Airport Service 339 2,073 3,009 1 6 8
Recreational 730 5 2,603 3 0 5
Recreational Marine 6,513 354 18,470 34 2 14
Ught 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
Agricultural 363 1,559 1,786 1 6 1
Logging 308 1 869 , 0 2
Medn've.... S! S!~ S! I' I:Q
Nonroad Engines and Vehicles 25,850 20,196 178,132 100 70 250

Highway Vehicles NO 69,146 NO 319 208 NO
Otb,r Area and foint Sourctl ~ ~~ m ~ !::!.Q

All Sources NA 181,895 NA 706 527 NA

Manta MSA Inventory A (In-use esl.) •Emission Inventory Summary - VOC, NO., CO
Percent of Total Inventory

------"" total tpy ------ %tol81 tpsd % lotal tpwd
Equipment Category VOC NO. CO VOC NO. CO
..__.._.._----------_..._-------------- --...--_..._--- --------- -.-------.-------
Lawn & Garden NA 0.10% NA 6.17% 0.13% NA
Airport SeMce NA 1.14% NA 0.13% 1.08% NA
Recreational NA 0.00% NA 0.40% 0.00"1. NA
Recreational Marine NA 0.19% NA 4.63% 0.35% NA
Ught Commerd81 NA 0.14% NA 0.88% 0.14% NA
Industrtal NA 0.87'0/. NA 0.26% 0.82% NA
Construction NA 7.79% NA 1.15% 9.73% NA
Agricultural NA 0.86% NA 0.19% 1.10% NA
Logging NA 0.00% NA 0.12% 0.00"1. NA
Madn, y"",, tI6 ll.Sll!!I ria ll.Sll!!I ll.Sll!!I NA
Nonroad Engines and Vehlclae NA 1'.1O'Y. NA 14.13% 13.35% NA

Highway Vehicles NA 38.01% NA 45.19% 39.54% NA
9th!!' Am and Point h'", ria 59,88% ria 40,68% 47,10% tl8

All Sources NA 100.00% NA 100.00% 100.00% NA

•
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Adanta MSA Inventory A (In-use esl.)
Emission Inventory Summary - Air Toxles and SOx• _..~_..-.-._._----------------_.._--_._. tpy .._---...._-----------------_.
Equipment Category PM Aldehydes Benzene 1,3 But. Ges. Vap. SOx
---_...._-----------.._-_._--------....------_.._----------------------------_.._------._----------._---_.._.
Lawn & Gerden 209 64 354 148 1.068 58
Airport Service 232 11 10 5 6 137
Recreadonal 7 2 21 9 43 1
Recreational Marine 316 36 186 80 34S 38
Light Commercial 55 16 65 27 209 38
Industrial 127 27 19 8 46 79
Construction 1.671 260 66 33 63 1.236
Agricultural 287 47 11 6 7 122
Logging 12 1 9 4 17 0
Mada' v-nl' W W W W WW
Nonroad Engines and Vehicles 2.917 464 740 320 1.807 1.709

Highway Vehiclee NO NO NO NO NO NO
9ther Arta and Point Soure!! Ii1. Ii1. Ii1. Ii1. Ii1.Ii1.
All Sources NA NA NA NA NA NA

•AdantaMSA Inventory A (In·use e.l.)
Emission Inventory Summary - Air Toxles and SOx
Percent of Total Inventory

--._•••-_•••- ••--_••_ ••- .......... % total tpy .-.----•••- ....- ••••.
Equipment Category PM Aldehyde. Benzene 1.3 But. Ges. 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
Ught 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

Madn' Y!!!!fJ ti6 ~ ti6 ti6 ti6 ti6
NonroadEnginesandVehlcl_ NA NA NA NA NA

Highway Vehicle. NA NA NA NA NA NA

9th" ACta and Pqlnt 5s:rrr ti6 ti6 t:Ia l:l6 t:Ia l:l6

All Sources NA NA NA NA NA NA

•



Baltimore MSA Inventory A (In-use eat.)
Emission Inventory Summary - VOC, NOx, CO

_..__._._.... tpy --...._-----_... tpad
t.

Equipment Category VOC NOx CO VOC NOx
---_.._----_.__._...-_..._-_._._-._-_._---_..._..._...._-- ....__..._..._---_.. -......._....__........_---_._.._- -----------
Lawn & Garden 7,4lJ7 120 59,199 29 1 3,
Airport Service 321 1,962 2,855 1 5 8
Recreational 1,304 9 2,468 1 0 17
Recreational Martne 2,614 250 9,730 16 2 2
U9ht Commercial 1,819 192 24,055 5 1 66
Industrial 575 1.387 8,122 2 4 22
ConS1l'Uction 1,452 9.288 9,029 6 39 15
AgricUltural 479 2,044 2,343 2 9 2
Logging 159 0 460 0 0 1
Marin. v-ut' .l.W ~ ~ ! ~ ~
Nonroad Engines and Vehicles 17.833 21,203 148,593 67 76 252

Highway Vehicles NO 54,317 NO 200 164 1.328
Other Art' and Point Sources W §i..iZ§ ~ iii l§! ~

All Sources NA 135,496 NA 493 404 1.805

Baltimore MSA Inventory A (In'lJH est,) •Emission Inventory Summary - VOC, NOx, CO
Percent of Total Inventory

-----"10 tolal tpy ------- % total tpsd % total tpwd
Equipment Category VOC NOx CO VOC NOx CO
.._----_..__......_-....._-----_..._- ----- ---.-------.----.
Lawn & Garden NA 0.09% NA 5.96% 0.13% 2.03°/0
Airport Service NA 1.45% NA 0.18% 1.33% 0.43%
Recreational NA 0.01% NA 0.28% 0.00% 0.92"/,
Recreational Mart". NA 0.18% NA 3.18% 0.39% 0.12"/,
Ught Commercial NA 0.14% NA 1.02% 0.13% 3.65%
Industrial NA 1.02% NA 0.33% 0.94% 1.23%
Cons1nJction NA 6.84% NA 1.23% 9.56% 0.82"/,
Agrioultural NA 1.51% NA 0.43% 2.22% 0.09%
Logging NA 0.00% NA 0.09% 0.00% 0.07%
Marin. y""" tl6 ~ tl6 Ul2'I !.WI 4.60%
Nonroad Engines and Vehlclee NA 15.65% NA 13.59% 18.75% 13]6%

Highway Vehicles NA 40.09% NA 40.57% 40.55% 73.53%
Otblf Art' and Point SourcM tIA 44,26% tIA 45·81% 49.79% 12.51%

All Sources NA 100.00% NA 100.00% 100.00"10 100.000/0

•



Baltimore MSA Inventory A (In-use est.)
Emission InventOfY Summary - Air Toxles and SOx

• Equipment Category
--------..._-----_._-_._--------.-._.. tpy --.----_..._-----._-----_..

PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
--_•••-_•••_------------------------------_.------------_._-----._------------------------._-----------._---__e.

Lawn & Garden 128 39 210 88 734 36
Airport Service 220 10 10 5 6 130
Recreational 24 3 38 17 31 1
Recreational Marine 104 19 68 29 384 21
Ught Commercial 43 13 52 22 156 28
Industrial 111 24 16 7 41 69
Construction 1.098 170 43 22 41 808
Agricultural 376 62 14 7 10 160
Logging 6 1 5 2 9 0
Made. V,sats ~t:W. t:W. t:W. t:W. J...Zli
NonroadEnginesandVehlcles 2,412 340 458 198 1,412 2.971

Highway Vehicles NO NO NO NO NO NO
Oth.r Art' and point Soutc!S t:m. t:m. t:m. t:m. t:W.t:m.
All Sources NA NA NA NA NA NA

•Baltimore MSA Inven10ry A (in-uee est.)
Emission InventOfY Summary - Air Toxles and SOx
Percent ofTotallnventory

------------------------. % total tpy -----------------_.
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
-------------_.._------------------------------------------------.-------
Lawn & Garoel1 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
Ught 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
Marin. V"",, ~ !::Ia ~ !::Ia !::Ia ~
Nonroad Engines and Vehlclee NA NA NA NA NA NA

Highway Vehicles NA NA NA NA NA NA
Other Arta and pg;m -reM f:la f:la !::Ia !::Ia !::Ia f:la

All Sources NA NA NA NA NA NA

•



Baton Rouge CMSA Inventory A (In-use est.)
Emission Inventory Summary - vee. NOx. co

-~-_...__...... 1py -....._--_._-_.._. tpad IP.
Equipment Category vee NOx CO vee NOX_____________..__.._________________..____•____......._..._ ...___a. ---_..- .._-_....._--.------....-_. --_.._------
Lawn & Garden 1.983 34 17.256 7 0 1.

Airport Service 247 1.510 2.190 1 4 6
Recreational 624 4 2.225 3 0 3
Recreational Menne 3.276 108 7.064 17 1 5
Light Commercial 908 106 12.658 3 0 35
Industrial 165 3~ 2.313 0 1 6
Construction 1,116 7,061 6.986 4 26 15
Agricultural 120 518 593 0 2 0
Logging 42 129 307 0 0 ,
Mad°' YUH" J.Il§ ~ 2 !l i 1
Nonroad Engin. and Vehlcl. 8.588 11,713 51,987 35 39 85

Highway Vehicle. NO 14.555 NO 64 44 NO
9ther Art' and eolm Sourpe W ~W m m !:!Q

All Sources NA 109.012 NA 389 310 NA

Baton Rouge CMSA Inventory A (In-.... est.) •Emission Inventory Summary· Vee. NOx. CO
Percent of TotaJ Inventory

-----% total tpy -----. % tol8l tpsd % total tpwd
Equipment Category vee NOx CO vee NOX CO
._------------ -_..._..----....
Lawn & Garden NA 0.03% NA 1.~% 0.04% NA
Airport Service NA 1.39% NA 0.18% 1.34% NA
Recreational NA 0.00% NA 0.69% 0.01% NA
Recreational Martne NA 0.10% NA 4.64% 0.18% NA
Ught Commercial NA 0.10% NA 0.68% 0.09% NA
Industrial NA 0.36% NA 0.12% 0.35% NA
Construction NA 8.48% NA 1.09% 8.25% NA
Agricultural NA 0.47% NA 0.12% 0.62% NA
Logging NA 0.12% NA 0.03% 0.11% NA

Mart"' VaSIl' ~ J.Zll:l!l tlA ~ um NA
Nonroad Engln. and V.nlcI. 10.74% NA 9.59% 12.63% NA

Highway Vehicle. NA 13.35% NA 17.32% 14.17"1. NA
Oth!f Arts and potm Sgunw tlA 75,90% tlA 73.99% 73,21% ~

All Sources NA 100.00% NA 100.00% 100.00% NA

•
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Baton Rouge CMSA Inventory A (In·use est.)
Emission Inventory Summary· Air Taxies and SOx

• Equipment category

-~~~-~_._-...-....__.._-..__.-_.._."_._""_' tpy .......__.....__...__..__.__.__......
PM Aldehydes Benzene 1,3 But. Gas. Yap. SOx

--_......__...._------_....__....._ ......- .._.._-_...-._-_.....__......__....__..-.._-----.__...._--_.._----_...._----------_...-----_.-_.-
Lawn & Garden 37 11 56 23 179 11
Airport Service 169 8 7 4 4 100
Recreational 6 2 18 8 37 1
Recreational Marine 170 14 95 41 134 15
Light Commercial 22 7 26 , 1 84 15
Industrial 32 7 5 2 12 20
Construction 832 130 33 17 31 616
Agricultural 95 16 4 2 2 40
Logging 17 2 1 , 3 11
Marin' YU",s .lll2W W W W m
Nonroad Engines and Vehicles 1,491 195 245 107 486 1.568

Highway Vehlclas NO NO NO NO NO NO
Other Arta and Point Soutc!! W W W W WW
An Sources NA NA NA NA NA NA

• Baton Rouge CMSA Inv....tory A (In-use est.)
Emission Inventory Summary· Air Taxies and SOx
Percent of Total Inventory

----.----------.--.-. % totlll tpy -------------.....
Equipment category PM Aldehydes Benzene 1.3 But. Gas. Yap. SOx----_.._-_.----_._....._-_...._....--------.._---..--------......-..__._-_....._--_..__.._----...__...------_...._........
Lawn & Garden NA NA NA NA NA NA
Airport SeMce 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
Agriculturlll NA NA NA NA NA NA
Logging NA NA NA NA NA NA
Marin. y"uf' f! tla tla tla tla tla
Nonroad Engines and Vehlclee NA NA NA NA NA

Highway Vehicles NA NA NA NA NA NA
Other Area and potnt SqurcR tla tla tla tla tla tla
All Sources NA NA NA NA NA NA

•
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Boston CMSA Inventory A (In-use est.)
Emission Inventory Summary· VOC, NOx, CO

Lawn & Garden 7.337 135 59.922
Airport Service 409 2,496 3,630
Recreational 6,051 44 10.220
Recreational Mar1ne 2.446 134 6.907
Ugh! Commercial 4,389 423 55.357
Industrial 1.802 4,400 25.659
Construction 1.825 11.786 11.235
Agricultural 129 546 626
Logging 117 0 339
MariO! YustIs l:Q l:Q l:Q
Nonroad Engines and V.hlcles 24,505 19.964 173.896

Highway Vehicles NO NO NO
9th. Art. and point Sourcts W l:Q W
An Sources NA NA NA

Equlpm.nt Category

- •••_ •••_••- tpy •••••_•••-.--.
VOC NOx CO

tpsd
t~VOC NOX

~...__._-_._----._-_...-. ------------
37 1 <

1 7 10
4 0 84

17 1 1
12 1 152

5 12 70
9 56 12
1 3 0
0 0 1

II i 1
86 85 357

415 207 1,470
Ei m §22

llO6 461 2,425

BostonCMSA Inventory A (In·use ..I.) •Emission Inventory Summary· VOC. NOX, CO
Percent of Totallnventory

--.--'%0 total tpy -_••- ••- ,.. total tpsd % total tpwd
Equlpm.nt Category VOC NOx CO VOC NOX CO
--_...---------------------------------..._----_.-._------- ----._---------- ------_..-------
Lawn & Garden NA NA NA 4.ss,-. 0,16% 1.06e/o
Airport Service NA NA NA 0.14% 1.46% 0.41%
R......tIonal NA NA NA 0.52% 0.01% 3.46%
R.....ational Mar1ne NA NA NA 2.12% 0.22% 0.03°/0
Ught Commercial NA NA NA 1.50% 0.25% 6.25%
Industrial NA NA NA 0,63% 2.62% 2.90%
Construction NA NA NA 1.07% 12.05% 0.51%
Agricultural NA NA NA 0.09% 0.65% 0.02%
Logging NA NA NA 0.04% 0.00% 0,04°/0

Mad"' Y!!HI' ~ ~ ~ ll.ID ~ 0.03%
Nonroad Engin.. and Vahlclaa NA NA NA 10.71% 18.51% 14.70%

Highway Vehlcl•• NA NA NA 51.50% 44.90% 60.62"'0
9th!! Art' and Point Souni" ~ ~ & 37,79% 36.59% 2468"'0

All Sources NA NA NA 100.00% 100.00% 100.()()C'lO

•
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BostonCMSA Inventory A (In-use est.)
Emission Inventory Summery' Air Toxles and SOx

• Equipment Category

_...-...._...__..- ...._..._-.----_.-_..-. tpy -------------------------.-.
PM Aldehydes Benzene 1.3 But. Gas. Vap. SOx

----------------------------------------------_.-_._------------_.-----------._---_._._..._-------------_._.------
Lawn & Garden 128 39 201 84 884 38
Airport Service 280 13 12 6 8 165
Recreational 117 12 179 n 108 4
Recreational Martne 101 13 62 26 411 13
Ught Commerciel 100 30 126 53 351 62
Industriel 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 0
Mwin! V,ss,!, mw W W WW
Nonroad Engines and Vehicles 2,760 415 692 300 1.956 1.572

Highway Vehicles NO NO NO NO NO NO
9tb!f Am' and Pojnt Sources W !':& W !':& WW
An Sources NA NA NA NA NA NA

• Boston CMSA Inventory A (In·use est.)
Emission Inventory Summary· Air Toxles and SOx
Percent of Total Inventory

--.-.-••--.--------•. % total tpy -----.--------••-
Equipment Category PM Aldehydes Benz_ 1,3 But. Gas. Vap. SOx
---------------------_.._--._-----------------------------------------------._---------_.
Lawn & Garden NA NA NA NA NA NA
Airport Servk:e NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Martne NA NA NA NA NA NA
Ught 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
Marin. y""" tI6 tI6 tI6 tI6 tI6 tI6
Nonroad Engines and Vehicles NA NA NA NA NA NA

Highway Vehicles NA NA NA NA NA NA
9th!! ArM and Point SgyrcM tI6 tI6 tI6 tI6 tI6 tI6
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

Lawn & Garden 13,248 251 110,726
Airport Service 828 5,063 7,355
Recreational 9,009 65 15,216
Recreational Marine 3,384 131 7,698
Ught Commercial 7,409 714 93,402
Industrial 3,466 8,447 49,307
Construction 3,743 24,167 23,030
AgricUltural 807 3,406 3,912
Logging 168 0 485
Madotymtl· ~ §lIJ~
Nonroad Engines and Vehicles 42,061 42,852 311,131

Highway Vehicles NO 153,215 NO

Other Art' and Point Soutc!S W 392,197 tm

All Sources NA 498,174 NA

Equipment Category

_•••_••__•••. tpy ...__••__....

VOC NOx CO
lpad

t
p
•vee NOx

...._---_....-...._--.__.-_. --.--.._---_.
66 1 4,

2 14 20
7 0 122

24 1 0
20 2 256
10 23 135
18 114 25
4 19 3
0 0 1

1 ~ ~
154 200 611

588 462 NO

!.Qii S tlQ

1,no 1,266 NA

Chicago CMSA Inven10ry A (In·use est.) •Emission Inventory Summery· vee, NOx, CO
Percent of Total Inventory

--_._._••-% tol8l tpy -'-'-'-" % tot8l tped % total tpwd
EqUipment Category vee NOx CO vee NOx co
..._---------_._...----_._.....---.._...._._.. -._.- -_......-----_.---
Lawn &Garden NA 0.05% NA 3.75% 0.11% NA
Airport Service NA 1.02% NA 0.13% 1,10% NA
Recreational NA 0.01% NA 0,38% 0.00% NA
Recreational Martn. NA 0.03% NA 1.37% 0.08% NA
Ught Commercial NA 0,14% NA 1.18% 0.15% NA
Industrial NA 1.70% NA 0.55% 1.83% NA
Cons1nJetion NA 4.86% NA 1.00% 9.00% NA
Agricultural NA 0,88% NA 0.25% 1.47% NA
Logging NA 0.00% NA 0.03% 0.00% NA

MariO! vU"" t:I6 ~ t:I6 ~ 6.D ~
Nonroad Engln.. end Vehlclee NA 8.60% NA 8.88% 15.84% NA

Highway Vehicles NA 30,78% NA 33.20% 36.50% NA

9th• Art' and Pgtnt §o"D?" t:I6 60'§!% & 58,'2% 47.68% ~

All Sources NA 100.00% NA 100.00% 100.00% NA

•
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Chicago CMSA Inv""tory A (In-UM e.l.)
Emission Inventory Summary - Air Toxles and SOx

• Equipment Category

_.__.._------_...._---_....._...--_.... tpy ......_.._--_._-..._..---_..._.
PM Aldehyde. Benzene 1,3 But. Gas. Vap. SOx

••_ •••_ ••••_ ......_-_._...._----_._._--------_._-----------------------_..---_.._------------------_.._ .._---------___a.

Lawn & Garden 237 71 360 151 1,658 71
Airport Service 567 26 25 12 16 335
Recreational 174 17 267 115 164 7
Recreational Marine 148 15 86 37 546 16
Ught Commercial 168 51 213 89 596 105
Industrial 674 143 98 44 260 421
Construction 2,885 446 110 56 110 2,104
Agricultural 626 103 24 12 20 266
Logging 6 1 5 2 9 0
Marin, YUill' ~I::Q I::Q I::Q I::QI::Q
Nonroad Engines and Vehicles 5,786 872 1,187 518 3,378 3,325

Highway Vehicles 113,525 NO NO NO NO NO
Other Aria and Point Sources 181,246 W W W WW
All Sources 300,557 NA NA NA NA NA

• Chicago CMSA Inventory A (In·use est.)
Emission Inventory Summary· Air Toxles and SOx
Percent of Total Inventory

------- -----_••- % tote! tpy ---.--•••-•••-------.
Equipment Category PM Aldehyde. Benzene 1,3 But. Ga•. Vap. SOx
----------------------------------_...------------_.._----------------------------------_.._.--_.
Lawn & Garden 0.08% NA NA NA NA NA
Airport ServIce 0.19% NA NA NA NA NA
Recreational 0.06% NA NA NA NA NA
Recreational Marine 0.05% NA NA NA NA NA
Ught Commercial 0.06% NA NA NA NA NA
Industrial 0.22% NA NA NA NA NA
Constructton 0.96% NA NA NA NA NA
Agricultural 0.21% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
Mad"' Va,., llJ.lD'a £:16 £:16 £:16 £:16 £:16
Nonroad Engines and Vehlcl.. 1.93% NA NA NA NA NA

Highway Vehicle. 37.TT% NA NA NA NA NA
9th!!' Art. and foint 's!rsr 80,3Q% £:16 £:16 £:16 £:16 £:16
All Sources 100.00% NA NA NA NA NA

•



Cleveland CMSA Inventory A (In-use est.)
Emission Inventory Summery - vee, NOx, CO

----------_. tpy ...._---------. tpsd
t
p
•

Equipment Category vee NOx CO vee NOx
-------------_.._-_._-_...----------------------------------------....-----. ----._....------------------_. ..._....----
Lawn & Garden 4,989 94 41,586 25 1

"Airport Service 352 2,151 3,118 1 6 9
Recreational 1,364 10 2,305 1 0 19
Recreational Marine 1,496 110 4,424 11 1 0
Light Commercial 2,970 286 37,440 8 1 103
Industrial 1,619 3,945 23,028 5 11 63
Construction 1,285 8,298 7,908 6 39 9
Agricultural 367 1,550 1,781 2 8 1
Lagging 65 0 187 0 0 1
Marin' VU'eI' ~ l5li uaz ~ 2 ~
Nanraad Engines and Vehicles 15,510 16,554 125,533 61 67 221

Highway Vehieles NO 64,808 412,340 242 195 2,360
9ther Arta and Point Scurc!! W ~ ~ ~ lZ1 ~

All Sources NA 143,663 826,274 672 433 2,833

Cleveland CMSA Inventory A (In-use est.) •Emission Inventory Summary - VOC, NOx, CO
Percent of Total Inventory

------------% total tpy -------- % tallll tped ''Ie total tpwd
Equipment Category VOC NOx CO vee NOx CO
----------------------------------------------------- ----...-------_..
Lawn & Garden NA 0.07% 6.64% 3.72% 0,12"/. 0.64%
Airport Service NA 1.50% 0,50% 0.14% 1.36% 0.30%
Recreational NA 0.01% 0.37% 0.15% 0.00"1. 0.65%
Recreational Marine NA 0.08% 0.71% 1.58% 0.2O'Y. 0.00%
Ught Commercial NA 0.20% 5.98% 1.22% 0.18% 3.62%
Industrial NA 2.75% 3.68% 0.87% 2.50% 2.23%
Construction NA 5.78% 1.26"- 0.90% 9.04"1. 0.31%
Agricultural NA 1.08% 0.28% 0.30% 1.96% 0.04%

Lagging NA 0.00% 0.03% 0.03% 0.00% 0.02%
Marintymtfs ~ 2.D 2.m ~ l2.2aI 0.00%
Nanraad Engines and Vehicles NA 11.52"10 20.04% 9.13% 15.42"10 7.8'o~

Highway Vehieles NA 45.1t% 65.84% 36.97% 45.13% 83.31 %

Other AW' Md Point SouP' ~ 43,37% 14"2% 54,90%' 39+4% ~

All Sources NA 100.00% 100.00% 100.00% 100.00% 100.00"/.

•



Cleveland CMSA Inventory A (In-use est.)
Emission Inventory Summary - Air Toxics and SOx

• Equipment Category

_e___•••__...._ •••______........___••____•· tpy _._----.._---_.._------------_.
PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx

••- •••_ •••__..._--_...-_...------------_•••_--_•••_ ••••_ ••__ • __._....-_••••••••_-----_•••••••_-••__•••_-----.---___a'

Lawn & Garden 89 27 136 57 623 27
Airport Service 241 11 10 5 7 142
Recreational 26 3 40 17 25 1
Recreational Martne 60 9 37 16 277 10
Ught Commercial 67 20 85 36 239 42
Industrtal 315 67 46 20 121 197
Construction 990 153 38 19 38 723
Agricultural 285 47 11 6 9 121
Logging 2 0 2 1 4 0
Marin. yuu" W W W W WW
Nonroad Engines and Vehicles 2,077 336 405 177 1,342 1,262

Highway Vehicles 46,729 NO NO NO NO NO
Other Art' and point Bouret! ~W W W WW
All Sources 113,093 NA NA NA NA NA

• Cleveland CMSA Inventory A (In·use est.)
Emission Inventory Summary - Air Toxics and SOx
Percent of Tolallnventory

------------.-------- % totellpy --'------------'-'
Equipment Category PM Aldehyde_ Benz_ 1,3 But. Gas. Vap. SOx
------------------------------. -------------..----------------------------_...
Lawn & Garden 0.08"10 NA NA NA NA NA
Airport Service 0.21% NA NA NA NA NA
Recreational 0.02% NA NA NA NA NA
Recreational M8Ifne 0.06% NA NA NA NA NA
Ught Commercial 0.08% NA NA NA NA NA
Industrtal 0.28% NA NA NA NA NA
Construction 0.88% NA NA NA NA NA
Agricultural 0.25% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
Mari"' VU"" Q.Z & & & & &
Nonroad Engines and Vehicles 1.84% NA NA NA NA NA

Highway Vehicles 41.32% NA NA NA NA NA
9th. Art' and eoim Sgyrs!I 56,M'" & & & & &

All Sources 100.00% NA NA NA NA NA

•
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DenverCMSA Inventory A (In-use esl.)
Emission Inventory Summary - vee. NO., CO

-_._-------_. tpy ------------- tpad •EquiprMnt Category VOC NO. CO vee NO.
----------_...._-------------------------------------------------- -------_..------------_. ---~--------

Lawn & Garden 6.942 133 61,571 36 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 Commerdal 3,600 380 47,518 10 1 130
Industrial 920 2.217 12.983 3 6 36
Construction 1.925 12.353 12,005 9 58 13
Agricultural 208 895 999 1 5 1
Logging 61 0 176 0 0 0
Mede. yuill, W W !2 W W II
Nonroad Engines and Vehicles 19.118 17.674 148,844 73 78 255

Highway Vehickls NO NO 417,408 NO NO 2,371
Other ArIa and pgtm Sources W W iUZ!2 W W ~

An Sources NA NA 624.920 NA NA 2.794

DenverCMSA Inventory A (In-use est.) •Emission Inventory Summary - vee, NO., CO
Percent of Total Inventory

----------'Yo tol8l tpy ----------- % tot8l tpsd ''to total tpwd
Equipment Category vee NO. CO vee No. 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 Marina NA NA 0.88% NA NA 0.00%
Ught Commard" NA NA 7.80% 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%
Marin. y""', I ~ ll.!mI I ~ ~
Nonroad Engines and Vahtcl. NA 23.79% NA 9.12%

Highway Vehickls NA NA 68.79% NA NA 84.88%
Other Art. and Point §g'3" ~ ~ ~ ~ ~ ~

All Sources NA NA 100.00% NA NA 100.00%

•
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OenverCMSA Inventory A (In-use esl.)
Emission Inventory Summary - Air Toxles end SOx

--.--...-.-._..._...._---_....-...._•... tpy -.-.._-.._.--...-.--...-.....

• Equipment Cetegory PM Aldehydes Benzene 1,3 But. Gas. Vep. SOx
~-_........__.._-_..-----.------------------_.-----------.--------..---------._------.--._..---------------------..------
Lawn & Garden 129 39 191 80 790 39
Airport Service 178 8 8 4 5 105
Recreational 73 8 114 49 n 3
Recreational Marine 60 8 37 16 132 8
Ugh! Commercial 84 25 103 43 310 55
Industrial 178 38 26 12 67 111
Construction 1.464 227 57 29 55 1,On
Agricultural 165 27 6 3 4 70
Logging 2 0 2 1 3 0
Marjn. Ytss,l, tQ tQ tQ tQ t:IQt:IQ
Nonroad Engines and Vehicles 2.333 380 544 236 1,444 1.467

Highway Vehicles 32.716 NO NO NO NO NO
Other Are, and Point Sourti!! 14§.677tQ t:IQ t:IQ t:IQt:IQ

All Sources 181.726 NA NA NA NA NA

OenverCMSA Inventory A (in-use eat.)
• Emission Inventory Summary - Air Toxles and SOx

Percent of Total Inventory
------------.---------. % totaltpy ----------------------.

Equipment Cetegory PM Aldehydes Benz_ 1.3 But. Ges. Vep. SOx
--_.._---------------_._---.------.-------------------.----------------------------_.-._-_.----_._..__.
Lawn & Garden 0.07"1. 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
Ught Commercial 0.05"'- NA NA NA NA NA
Industriel 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
ManDl Yuw ~ & & !::!A & &
Nonroad Engines and Vehicles 1.28% NA NA NA NA NA

Highway Vehicles 18.00% NA NA NA NA NA
Other Area and Point Soyrpe 89,71% & & & & &
All Sources 100.00% NA NA NA NA NA

•
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EI P8llO MSA Inventory A (In-use est.)
Emission Inventory Summery· vee, NOx, CO

----._- tpy ...._--_..-..-. tpad IP•
equipment Category vee NOx CO vee NOx
._-_..-_...._-------------------------------------...------------_. ..._-_..._-_..........----------_. -----.---_.-
Lawn & Garden 1.533 28 13,791 6 0
Airport Service 77 470 688 0 1 2
Recreational 562 4 1,985 2 0 3
Recreational Martne 0 0 0 0 0 0
Ught Commercial 888 107 12,471 2 0 34
Industrial 332 795 4,668 1 2 13
Construction 524 3,288 3,295 2 12 7
Agricul1ural 41 179 201 0 1 0
Logging 9 0 26 0 0 0
Marin. YU'eI' S! S! S! S! S! S!
NonroadEnglnesandVehlcles 3,966 4,870 37,126 14 16 68

Highway Vehicles NO 11,156 320,700 36 34 756
Other Art' and Pgfnt Soure!! 1m ~ 1!.QllS! §S! ~ ~

All Sources NA 36,408 375,826 110 75 848

EI P8llO MSA Inventory A (In-UM est.) •Emission Inventory Summary - vee, NOx, CO
Percent of Total Inventory

--------"'- total tpy -----.---- % totlll tpsd % total tpwd
Equipment Category vee NOx CO vee NOx co
----------------------- ----_....._----
Lawn & Garden NA 0.08% 3.67% 5.15% 0.14". 1.11'%
Airport Service NA 1.29% 0.18% 0.19% 1.72% 0.22%
Recreational NA 0.01% 0.53% 2.08% 0.02% 0.31%
Recreational Martne NA 0.00% 0.00% 0.00% 0.00% 0.00%
Ught Commercial NA 0.29% 3.32'% 2,23% 0.39% 4.03°/0
Industrial NA 2.18% 1.24% 0.84% 2.91% 1.51%
Construction NA 9.03% 0.88% 1.73% 15.87% 0.85%
Agricultural NA 0.49% 0.05% 0.14% 0.89% 0.02%
Logging NA 0.00% 0.01% 0.02'% 0.00% 0.01'10
Marin. V..... t:ta 2.m 2.m 2.m 2.m ~
Nonroad Engln.. and VehIcI.. NA 13.38% 9.88% 12.38% 21.93% 8.06%

Highway Vehicles NA 30.64% 85.33% 33.03% 44.87% 89.08"'.
Other Art' and Point 59'". t:ta 55."" ~ 54,59% 33·'D 2.87%

All Sources NA 100.00% 100.00"1'. 100.00% 100.00% 100.00%

•
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EI Paso MSA Inventory A (In-use esl.)
Emission Inventory Summary - Air Toxies and SOx

• Equipment Category

_..__._-._---_.----_.._...--...-_..._-...- tpy ...------_._--._--_...--_..-.
PM Aldehydes Benzene 1.3 But. Gas. Vap. SOx

--_........-._-_.--_._-_._----_._----_._--_..-_._-------.-----------------------------------------------------_...
Lawn & Garden 31 9 43 18 142 8
Airport Service 53 2 2 1 1 31
Recreational 6 2 16 7 34 1
Recreational Marine 0 0 0 0 0 0
Light Commercial 22 6 25 11 81 15
Industrial 64 14 9 4 23 40
Construction 389 61 15 8 15 287
Agricultural 33 5 1 1 1 14
Logging 0 0 0 0 0 0
Mwjo'Yn"" ~ ~ ~ ~ ~ ~
Nonroad Engines and Vehldes 597 99 114 49 296 396

Highway Vehicles 7.278 NO NO NO NO NO
Other Are' and Point §gYre!! 129,939 W tm tm tmtm
All Sources 137.814 NA NA NA NA NA

• EI Paso MSA Inventory A (In-usa est.)
Emission Inventory Summary - Air Toxies and SOx
Percent of Totallnventory

------------------. % total tpy- -_._._---_.
Equipment Category PM Aldehydes Benzene 1.3 But. Gas. Vap. SOx
._--------------_.._---_.-----------------------------------------------------_.
Lawn & Garden 0.02% NA NA NA NA NA
Airport Service 0.04% NA NA NA NA NA
Recreational 0.00% NA NA NA NA NA
Recreational Marina 0.00% NA NA NA NA NA
Ught Commercial 0.02% NA NA NA NA NA
Industrial 0.05% NA NA NA NA NA
Construction 0.28% NA NA NA NA NA
Agricultural 0.02% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
Marin, Ves"', ~ t:l! t:l! t:l! t:l! t:l!
Nonroad Engines and Vahlclae 0.43% NA NA NA NA NA

Highway Vehicles 5.28% NA NA NA NA NA
Oth,r Area and palm Spurge 94,29% t:l! t:l! t:l! t:l! t:l!
All Sources 100.00% NA NA NA NA NA

•
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Hartford NECMA Inventory A (In-use est.)
Emission Inventory Summery - vee, NOx, co

_..._.....- ..... tpy ......_....._..... tpsd tPIEquipment category vee NOx CO vee NOx
--_..-_......._.-_._...-_......--------_....._..._-_.._.--------._-----..-..__......_--_. ....---......_--.._---.---_...._. -----------.
Lawn & Gerden 2,825 45 20,741 14 0
Airport Service 294 1,800 2,615 1 5 7
Recreational 2,611 19 4,410 2 0 36
Recreational Maline 2,294 122 6,036 16 1 1
Li9ht Commercial 1,074 104 13,549 3 0 37
Industrial 660 1.612 9,402 2 4 26
Construdlon 675 4,362 4,158 3 21 5
Agricultural 111 470 540 1 3 0
Logging 77 0 222 0 0 1
MsriOf yu"" J.l ~ 6i ~ 1 ~
Nonroad Engines and Vehicles 10,633 8,796 61,702 42 35 121

Highway Vehicles NO 29,311 108,380 189 88 590
Otbtr Area and Point Soure!! W ~ §.l.m 11. l§ lli
All Sources NA 49.757 222,079 3lJ7 141 921

Hartford NECMA Inventory A (1n-\a8 est,) •Emission Inventory Summery· vee, NOx. CO
Percent of Total Inventory

------% total tpy _.------ %total tpsd % total tpwa
EqUipment Category vee NOx CO vee NOx CO._--.._----------------------- ---_...-. -----....__..------..... ------_._-------
Lawn & Gerden NA 0.09% 9.34% 4.88% 0.17% 0.93%
Airport Service NA 3.62% 1.18% 0.26% 3.50% 0.78%
Recreational NA 0.04% 1.99% 0.59% 0.01·/0 3.93%
Recreational Maline NA 0.25% 2.72% 5.24% 0.65% 0.07'%
Light Commercial NA 0,21% 6.10% 0.96% 0.20% 4.03%
Industrial NA 3.24% 4.23% 0.80% 3.13% 2.80%
Construdlon NA 8.77% 1.87% 1.03% 14.57% 0.49'%
Agricultural NA 0.95% 0.24% 0,20% 1.83% 0.04'%
Logging NA 0,00% 0.10% 0.07% 0.00"10 0,07%
Madn, VU",' I 2.D ~ ~ ~ ~
Nonroad Engines and Vehlclee 17.88% 27.78% 13.65% 24.56% 13.15~';'

Highway Vehicles NA 58.91% 48.80"10 61.34% 62.62% 64.06''%,
Oth!! Arta and Point Sou". tI! 23.41% 23,41% 25,91% 12,1120/, 22.8<r'o

All Sources NA 100.00% 100,00% 100,00% 100.00% 100.000/0

•
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Hartford NECMA Inventory A (In·use est.)
Emission Inventory Summery· Air Toxies and SOx

• Equipment Category

_.a.___________________________.._____.
tpy --_.._---..._-------.-----_.

PM Aldehydes 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 25 352 13
Light Commercial 24 7 31 13 86 15
Induslrial 129 27 19 8 49 80
Construction 520 80 20 10 20 380
Agricultural 86 14 3 2 3 37
Logging 3 0 2 1 4 0
Marin! YUH!s ~ ~ ~ ~ ~~
Nonroad Engines and Vehicles 1,159 169 298 130 883 659

Highway Vehicles NO NO NO NO NO NO
Other Area and Polnt Sources ~ ~ !:& !:& !:&~

All Sources NA NA NA NA NA NA

• Hartford NECMA Inventory A (In·use est.)
Emission Inventory Summary· Air Toxies and SOx
Percent of Totallnventory

_.__._._-_._-••_.__•__•.•. % 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
Ught 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
Marin, V.",, ~ ~ ~ ~ ~ ~
Nonroad Engines and Vehicles NA NA NA NA NA NA

Highway Vehicles NA NA NA NA NA NA
Other Are' and Pojnt SourPII ~ ~ ~ t:!A t!a ~

All Sources NA NA NA NA NA NA

•
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Houston CMSA Inventory A (In-use est.)
Emission Inventory Summary - VOC, NOx, CO

------------_. tpy ------------_. tpad tpwd
Equipment Category VOC NOx CO VOC NOx

---------_.-------...._-------------------------------------------.._------------.. --_._---._...._-------_._-_.
Lawn & Garden 19,757 343 171,863 72 1 1.
Airport Service 448 2,739 3,982 1 8 11
Recreational 1,825 12 6,446 7 0 8
Recreational Marlne 12.319 582 35,799 64 3 27
Ught Commercial 8,004 963 112,459 22 3 308
Industrial 1,568 3,755 22.040 4 10 60
Construction 6,153 38,629 38.708 22 140 85
Agricultural 709 3,078 3.464 3 11 2
Logging 228 255 988 1 1 3
Mid". Va'.' W ~ J.Zl§ 4 ~ ~
Nonroad Engines and Vehicles 51,697 62,818 397,465 199 211 631

Highway Vehicle. NO 100.865 NO 442 304 NO
Other Art. and Point Souf'C!! W 440.925 tm .Lm m t:!Q

An Sources NA 604,608 NA 2.032 1,374 NA

Houston CMSA Inventory A (In-use est.)
Emission Inventory Summary - VOC, NOx, CO •Percent 01 Talai Inventory

------% to~ tpy
____wee.

% tohll tpsd % total tpwd
Equipment Category VOC 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
R8a'8ational NA O.CJO% NA 0.36% O.CJO% NA
Recreational Marlne NA 0.10% NA 3.17% 0.22% NA
Ught Commardal NA 0.16% NA 1.09% 0.19% NA
Industrial NA 0.62% NA 0.22% 0.75% NA
Construction NA 8.38% NA 1.10% 10.17% NA
Agricultural NA 0.51% NA 0.13% 0.83% NA
Logging NA 0.04% NA 0.03% 0.05% NA

Mada. """'. ! ~ ~ ~ ~ ~
Nonroad Engines and Vehicles 10.39% NA 9.80% 15.34% NA

Highway Vehicles NA 16.88% NA 21.77% 22.12% NA
9th!!' Art! and Point 5s!'W ~ 72.93% & 68.44% 8654% ~

All Sources NA l00.CJO% NA l00.CJO% l00.CJO% NA

•
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Houston CMSA Inventory A (In·use est.)
Emission Inventory Summary· Air Toxles and SOx

• Equipment Category

_..._...._..._-.__...._------.-....-.... tpy -_..._..._...._..._...-.---_..
PM Aldehydes Benzene t,3 But, Gas. Vap. SOx

-------...------------...-------------------.-----------.-----------------.----_..._-_._------------------------.
Lawn & Garden 382 111 559 234 1,798 105
Airport Service 307 14 13 7 8 181
Recreational 18 6 53 22 109 2
Recreational Martne 592 68 354 152 612 65
Ught Commercial 198 58 229 95 729 138
Industrial 302 64 45 20 107 188
Construclton 4,574 713 182 92 172 3,370
Agricultural 587 93 21 11 12 240
L099lng 40 6 7 3 13 21
Marin, Vee' IDlQ tQ tQ tQ ~
Nonroad Engines and Vehlcfes 7,721 1,133 1,462 635 3,560 9,464

Highway Vehicles NO NO NO NO NO NO
Other Art. and Point Sources W W tQ !::lQ !::lQW

All Sources NA NA NA NA NA NA

• Houston CMSA Inventory A (In·use est.)
Emission Inventory Summary· Air Toxles and SOx
P"""",t of Tofallnventory

---.-•••-----•••••••--••- •••. % tolal fpy •••••-._-_.--••--.--.--••-.
Equipment Cafegory PM Aldehydes Benzene 1,3 But. Ges. Vap. SOx
..._-.__..------------------------_._------------------------_.......--..-----_._-----_.._-
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreetlonal NA NA NA NA NA NA
Recreational Marina NA NA NA NA NA NA
Ught Commercial NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construclton NA NA NA NA NA NA
Agricul1ural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
Marin, V"", ~ ~ ~ ~ ~ ~
Nonroad Engines and VehlcHe NA NA NA NA NA NA

Highway Vehicles NA NA NA NA NA NA
9th!! Area and Point Sounw ~ ~ ~ ~ ~ ~

All Sources NA NA NA NA NA NA

•
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MlamlCMSA Inventory A (In-use est.)
Emission Inventory Summery - vee, NOx, co

---------_. tpy _.-----------_. tpad tPIEquipment Cetegory vee NOx CO vee NOx
--------------------_._----------------------------------_._._--------_. --------.._-------------_. ------------,
Lawn & Garden 9,803 183 90,734 38 1 6,
Airport Servtce 202 1,239 1,794 1 3 5
Recreational 1,277 8 4,552 5 0 8
Recreational Marine 8,438 646 26,130 44 3 20
Ught Commercial 2,651 309 36,972 7 1 101
Industrial 871 2,079 12,221 2 6 33
ConstnJctton 1,838 11,631 11,507 7 42 25
Agricultural 182 783 897 1 3 1
Logging 53 0 154 0 0 0
Marin. Yaa' ~ ~W ~ ~ W
Nonroad Engines and Vehlctes 26,258 18,188 184,982 105 63 256

Highway Vehicles NO 63,268 NO 307 191 NO
Oth!r Area and Point Sources W ~W m iZ t!Q

All Sources NA 116,918 NA 647 350 NA

MlamlCMSA Inventory A (In-use est.) •Emission Inventory Summary - vee, NOx, CO
Percent of Total Inventory

% total tpy -------. % total tpsd % tolallpwd
Equipment Cetegory vee NOx CO vee NOx co
---_._--_.._----------------- -------- ------_. ...._...._---_.
Lawn & Garden NA 0.16% NA 5.60% 0.19% NA
Airport Service NA 1.08% NA 0.09% 0.97% NA
Recreation" NA 0.01% NA 0.76% 0.01% NA
Recreallon" Marine NA 0.55% NA 6.78% 0.97% NA
Ught Commercial NA 0.26% NA 1.13% 0.24". NA
Industrial NA 1,78% NA 0.38% 1.830/. NA
ConstnJctfon 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
Marin. V"HI, t:IA ~ t:IA ll.m lD NA
Nonroad Engines and VehlcIee NA 15.58% NA 16.28% 17.87". NA

Highway Vehicles NA 54.11% NA 47,41% 54.41% NA
Other Are, and poim §mmr t:IA 30,33% & 36,31% 27,73% t:!6

All Sources NA 100.00% NA 100.00% 100.00% NA

•
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MlamiCMSA Inventory A (in-use est.)
Emission Inventory Summary - Air Toxies and SOx

• Equipment Category

_..._---_..._-.._-..._...._----._.----_. tpy --_.._.._---..__.._--------_.
PM Aldehydes Benzene 1,3 But. Ges. Vap. SOx

.._----------------------._---------_._--.._----.----------...------_..__..._...._----_.--_........._-------_..
Lawn & Garden 194 57 277 116 908 56
Airport Service 139 6 6 3 4 82
Recreational 13 4 37 16 76 2
Recreational Marine 391 51 234 101 707 60
Ught Commercial 64 19 76 31 246 44
Industrial 167 35 25 I I 61 104
Construction 1,371 213 54 27 52 1,014
AgricUltural 144 24 5 3 3 61
Logging 2 0 2 I 3 0
Marin. V.o•• f:Q f:Q tm tm tmtm
Nonroad Engines and Vehicles 2,485 410 715 308 2,059 1,424

Highway Vehicles NO NO NO NO NO NO
Other Area and Point Sources W W tm tm Wtm

All SoUrctt8 NA NA NA NA NA NA

Miami CMSA Inventory A (In-use est.)
• Emission Inventory Summary - Air Toxies and SOx

Percent of Total Inventory
---------------------------- % tol8l tpy -------------------------.

Equipment Category PM Aldehydes Benz_ 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 Marina NA NA NA NA NA NA
Ught Commercial NA NA NA NA NA NA
Industriel 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
Marin. V"", t:Ja t:Ja t:Ja t:Ja t:Ja t:Ja
Nonroad Engines and Vehicles NA NA NA NA NA NA

Highway Vehicles NA NA NA NA NA NA
Other Ar., and Point SguISM t:Ja t:Ja t!6 t!6 t!6 &

All Sources NA NA NA NA NA NA

•
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Milwaukee CMSA Inventory A (In-use est.)
Emission Inventory Summary - VOC, NOx, CO

_....__._._w_... tpy -----_..._---_. tpad tpwd
Equipment Category VOC NOx CO VOC NOx

----------_..._-_._-...-_._-._----------_...._------_._-.....----_...---.---_.._-.._----------_. ------------------------_.
Lawn & Garden 2,790 50 22.453 14 0 1,
Airport Service 193 1,182 1,715 1 3 5
Recreational 1,525 11 2,575 1 0 21
Recreational Marine 2.632 184 5,453 19 1 0
Light Commercial 1,325 128 16,700 4 0 46
Industrial 787 1,919 11,204 2 5 31
Construction 645 4,166 3,970 3 20 4
Agricultural 366 1,546 1,n6 2 8 1
Logging 47 0 136 0 0 0
Marin. V-stf, ~ mtm 1 1 tm
Nonroad Engines and Vehicles 10,767 9,585 65,982 47 40 117

Highway Vehicles NO 33,493 NO 106 101 NO
9th... Art. and point SourC!S ~ ~tm 1Z .1.ll2 !::!Q.

All Sources NA 82,699 NA 346 249 NA

Milwaukee CMSA Inventory A (In-use est.)
Emission Inventory Summary - VOC, NOx, CO •Percent of Total Inventory

-----'Yo totlll tpy -------- % total tpsd % total tpwd
EqUipment Category VOC NOx CO VOC NOx CO
---------------------.._---------------- ----- .._-------_._ ..
Lawn & Garden NA 0.06% NA 4.04% 0.11% NA
Airport Service NA 1.43% NA 0.15% 1.30% NA
Recreational NA 0.01% NA 0.30% 0.00% NA
Recreational Marine NA 0.22% NA 5.59% 0.57% NA
Ught Commercial NA 0.15% NA 1.06% 0.14% NA
Industriat NA 2.32% NA 0.63% 2.11% NA
Construction NA 5.04% NA 0.87% 7.88% NA
Agricultural NA 1.87% NA 0.5'7"1. 3.40"1. NA
Logging NA 0.00% NA 0,04% 0,00% NA
Mada·yu"', tI6 ~ tI6 ~ ~ NA
Nonroad Engines and Vahlclea NA 11.59% NA 13.61% 15.94% NA

Highway Vehleles NA 40.50% NA 30.37% 40.!iO". NA
Other AN' and poim §m.... tI6 47,9'% !:la 56,02% 43,58% ~

All Sources NA 100.00% NA 100.00% 100.00% NA

•
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Milwaukee CMSA Inventory A (In-use est.)
Emission Inventory Summary - Air Toxles and SOx

• Equipment category

-----_.....- .._----_...--..._....-_...._--_. tpy -...._..._......-----.__.--_.
PM Aldehydes Benzene 1,3 But. 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 71 31 267 19
Light Commercial 30 9 38 16 107 19
Industrial 153 32 22 10 59 96
Construction 497 77 19 10 19 363
Agricultural 284 47 11 6 9 121
Logging 2 0 1 1 3 0
Marin, Y.uts W W W W WW
Nonroad Engines and Vehicles 1,310 200 290 127 835 710

Highway Vehicles NO NO NO NO NO NO
9th- Ar•• and Point SaYre!! W W W W WW
All Sources NA NA NA NA NA NA

• Mllwauk.. CMSA Inventory A (In-use est.)
Emission Inventory Summary - Air Toxles and SOx
Percent of Total Inventory

-------------------•••----- % total tpy ----.------------.---
Equipment category PM Aldehydes Banz_ 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
Ught Commercial NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Conslructton NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
Marin, Y!!S!I' ~ ~ tlA tlA tlA tlA
Nonroad Engines and Vehicles NA NA NA NA NA NA

Highway Vehicles NA NA NA NA NA NA
9th" Are' and Point 's:"rtr ~ ~ ~ ~ ~ t:l6
All Sources NA NA NA NA NA NA

•
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Minneapolis MSA Inventory A (In·use esl.)
Emission Inventory Summary· vec, NOx, co

--..__.-_..- tpy ._----_..._•... tpsd te
Equipment Category VOC NOx CO VOC NOx
.._.__...._.._---_._--_.._--_.._.._---_._...._--_._-_....-....._...... --_._---_...__.._------_.._. ------._---_.
Lawn & Gllrden 4,377 76 34,257 22 0 1~

Airport Service 299 1,825 2,653 1 5 7
Recreational 2.238 16 3,780 2 0 30
Recreational Marine 16,019 460 35,468 121 4 0
Light Commercial 2,431 234 30,644 7 1 84
Industrial 1.228 2.994 17,478 3 8 48
Construction 1.394 9.002 8.579 7 42 9
Agricultural 1.041 4.396 5.049 6 24 3
Logging 87 0 252 0 0 1
Marlo' YUill, W W 61 W W II
Nonroad Engines and Vehicles 29,114 19.005 138,187 168 84 197

Highway Vehieles NO NO 419,140 NO NO 2.422
Other Art. and Point SoufC!! W am 125,911 W m ill
All Sources NA NA 683.238 NA NA 2.976

Minneapolis MSA Inventory A (In·use est.) •Emission Inventory Summary - VOC, NOx. CO
Percent 01 Total Inventory

--••- ••,% total tpy ._---------_.. % total tpsd % total tpwd
Equipment Category VOC NOx CO VOC NOx CO--_....__._----.------------------------------_._-._--- .._-_._----.._----- ----_.._-_._.-
Lawn & Gllrden NA NA 5.01% NA NA 0.49%
Airport ServIce NA NA 0.39% NA NA 0.24%
Recreational NA NA 0.55% NA NA 1.02%
Recreational Marine NA NA 5.19% NA NA 0.00%
Ught Commercial NA NA 4.49% NA NA 2.82%
Industrial NA NA 2.56% NA NA 1.61%
Construction NA NA 1.26% NA NA 0.32%
Agricultural NA NA 0.74% NA NA 0.11%
Logging NA NA 0.04% NA NA 0.02%
Marin, V"...' tI6 tI6 ll.lll!:!I tI6 tI6 ~
Nonroad Engines and VehlcIM NA NA 20.23% NA NA 6.63%

Highway Vehicles NA NA 61.35% NA NA 81.38%
9th" Art. and Point &!I!SP tI6 tI6 18,43% tI6 tI6 ~

All Sources NA NA 100.00% NA NA l00.00e:~

•



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

• Equipment category

_..._...._...-..._...._........_..._..•. tpy ....__.._-----._-_...-----_.
PM Aldehydes Benzene 1.3 But. Gas. Vap. SOx

.__._------_.._--_..-_..------------------------_..._-----------_.._-._._._-------_.._-_._-----_.._-----------_."
Lawn & Garden 74 22 120 50 525 22
Airport Service 205 9 9 4 6 121
Recreational 43 4 66 29 41 2
Recreational Marine 806 68 456 196 933 68
Ugh! Commercial 55 17 70 29 195 34
Industrial 239 51 35 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
Marin, Ves", U& t:lI2. t:lI2. t:lI2.t:lI2.
Nonroad Engines and Vehlcl.. 3.316 471 829 362 1.863 1.524

Highway Vehicles 42.282 NO NO NO NO NO
9th!! Aria and Point SouI'C!! 214'398 1:& t:!I2 t:lI2. t:!I2t:!12

All Sources 259.996 NA NA NA NA NA

• Minneapolis MSA Inventory A (in·use est.)
Emission inventory Summary· Air Toxics and SOx
Percent of TolaIlnvenlory

--------••------.-. % total tpy --------------_.
Equipment calegory PM Aldehyde. Benzene 1.3 But. Gas. Vap. SOx
---------------------------------------------------------._-----------_._---------------
Lawn & Garden 0.03% NA NA NA NA NA
Airport Sarvlce 0.08% NA NA NA NA NA
Recreational 0.02% NA NA NA NA NA
Recreational Marine 0.31% NA NA NA NA NA
Ughl Commercial 0.02% NA NA NA NA NA
Industrial 0.09% NA NA NA NA NA
Con.truction 0.41% NA NA NA NA NA
Agricultural 0.31% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
Marin. V,,",, ~ ~ ~ ~ ~ ~
Nonroad Engines and Vehicles 1.28% NA NA NA NA NA

Highway Vehicle. 16.26% NA NA NA NA NA
9th. Area and Point §m1Djll 82,46% ~ ~ ~ ~ ~

Ail Sources 100.00% NA NA NA NA NA

•
J:OTN A I .. Nn",pft'lNor I QQ I \1 -'I



N_ York NECMA InvlIfltory A (In·use est.)
Emission Inventory Summery· vee, NOx, co

--------_...... tpy ._---------_..-. tpad t.Equipment Category vee NOx CO vee NOX
---_._----_...._--_.--------------_...._..._---------------..._-_.._---_. ---_ .._-.._.._------.----_. -----.-------
Lawn & Garden 28,875 550 243,074 145 3 105
Airport Service 624 3,818 5,539 2 10 15
Recreational 11,280 82 19,054 7 0 1SS
Recreational Marine 15,919 1,182 48,730 111 9 5
U9ht Commercial 20,831 2,008 262,706 57 6 720
Industrial 7,171 17,507 102,092 20 48 280
Construction 8,735 56,417 53,n9 41 266 59
A9ricultural 649 2,745 3,150 4 15 2
Logging 364 1 1,051 1 0 3
Madn, v-gil m .ww. 24a ~ a z
Nonroad Engines and Vehictes 95,237 97,300 741,633 390 392 1,351

Highway Vehicles NO 317,257 3,129,400 1,114 956 7,373
9ther Area and point SoYrct! ~ 232'882 §48'500 10m m ~

All Sources NA 647,439 4,417,533 3,Q82 1,986 9,528

New York NECMA InVllfltory A (In·... est.) •Emission Inventory Summery. vee, NOx, CO
Percent of Total Invllfltory

-----'Yo totel tpy ----------_. % total tpad %, fotal lpwd
Equipment Category vee NOx CO vee NOX co..._-...._......-_.......__.._------_._._-----_.._._------ ....._---------_.
Lawn & Gardllfl NA 0.08% 5.50% 4.70% 0.15". 1,10%
Airport Service NA 0.59% 0.13". 0.06% 0.53% 0.16'%
Recreational NA 0.01% 0.43% 0.24% 0.00% 1.63'%
Recreational Marine NA 0.19% 1.10% 3.59% 0.44% 0.06%
Ught Commercial NA 0.31% 5.95% 1.87% 0.29% 7.55%
Industrial NA 2.70% 2.31% 0.65% 2.41% 2.94'%
Construction NA 8.71% 1.22% 1.33% 13.39% 0.62%
Agricultural NA 0.42% 0.07% 0.12% 0.78% 0.02%
logging NA 0.00% 0.02% 0.03% 0.00% 0.03%
Martn. YUHls ~ iJl.m !!.WI ~ .1.mI 0,07%
Nonroad Engines and Vehtct_ NA 15.03% 16.79% 12.65% 19.75% 14':'i'B%

Highway Vehicles NA 49.00% 70.84% 38.15% 48.13". 77.380/..
Other Art' and Point SgurcM ~ 35,91% 12,37% 51,WI 32"2% ~

All Sources NA 100.00% 100.00% 100.00% 100.00% 100.00'''.

•
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New York NECMA Inventory A (In·use esl.)
Emission Inventory Summery· Air Toxles end SOx

• Equipment Category

_..._....-..._..._....-.......-_...._--_. tpy -_.._-----_._._-----.---_....
PM Aldehydes Benzene t,3 But. Gas. Vap. SOx

--_.._-_..._-----------.------------_..-.-------_...-.-------------------_._-------.-...._-----------------------
Lawn & Garden 518 156 787 329 3.547 156
Airport Service 428 19 19 9 12 252
Recreational 217 22 334 144 201 8
Recreational Marlne 644 95 397 171 2.803 107
Li9ht Commercial 473 142 599 250 1,664 295
Industrial 1.399 296 204 90 528 874
Construction 6.731 1.041 257 131 254 4.912
Agricultural 505 83 19 10 15 214
L099in9 14 2 11 4 20 0
Made' VIS'''' mw W W W ~
Nonroad Engines and Vehicles 11,548 1.856 2.627 1,139 9,044 11.059

Highway Vehicles 232.769 NO NO NO NO NO
9th. Art. and Point SourC!l 119,873 t:I2. ~ ~ tmtm
All Sources 364.190 NA NA NA NA NA

• New York NECMA Inventory A (In·usa est.)
Emission Inventory Summary· Air Toxles end SOx
Percent of Total Inventory

-"-"'"'--'---'-'--''-''' % tolallpy .....- ...__...- ....- ....
Equipment Category PM Aldehydes Benzene 1,3 But. Gas, Vap. SOx
---_.._----_.---_.._----._.--------._--------------------------------------------_._------.._----_.
Lawn & Garden 0.14% NA NA NA NA NA
Airport Service 0.12% NA NA NA NA NA
Recreational 0.06% NA NA NA NA NA
Recreational Marlne 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 1.86% NA NA NA NA NA
Agricultural 0.14% NA NA NA NA NA
Logging 0.00'% NA NA NA NA NA
Marin. y""l, 2JZJl ~ ~ ~ ~ ~
Nonroad Engines and Vehlclee 3.17% NA NA NA NA NA

Highway Vehicles 63.91% NA NA NA NA NA
9ther Area and potnt SgyfSM 32,91% ~ ~ ~ ~ ~

All Sources 100.00'% NA NA NA NA NA

•
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Phlledelphla MSA Inventory A (In-UlKI est.)
Emission Inventory Summary' VOC, NO., CO

_.._---_.. lpy ...._-_..-..-. lpsd IP•
Equipment C8legory VOC NO. CO VOC NOx
..._---------_...--------------------_..---------------.-------_.._----- ---_._.._---------_. -...._------_.
Lawn & Garden 18,553 327 158,071 75 1 94
Airport Service 317 1,938 2,812 1 5 8
Recreational 2,828 20 5,347 3 0 36
Recreational Marine 11,059 987 38,981 87 8 8
Light Commercial 5,147 544 68,084 14 1 186
Industrial 2,301 5,553 32,517 8 15 89
Construction 3,205 20,460 19,932 13 85 33
Agricultural 895 3,820 4,380 4 17 3
Logging 239 1 689 1 0 2
Made. yugI' ~ i.W J.m 1 ~ i
Nonroad Engines and Vehicles 45,038 42,809 330,169 185 157 463

Highway Vehicle. NO 123,720 588,888 432 373 NO
Other Art' and Point Sourcn !::Q 137579 178,n2 ill m !::!.Q

All Sources NA 304,108 1,077,829 1,528 908 NA

Philedelphla MSA Inventory A (in·use e.t.) •Emission Inventory Summary - VOC, NOx. CO
Percent of Total Inventory

-.---.JYo toteI tpy ••--•••. % total tpsd % total tpwd
Equipment C8tegory VOC NO. CO VOC NOx CO
----_..--------------------------------. --------- ---------_.---_ ..
Lawn & Garden NA 0.11% 14.87% 4.89% 0.18% NA
Airport Service NA 0.64% 0.28% 0.08% 0.59% NA
Recrestlonal NA 0.01% 0.50"1. 0.20% 0.00% NA
Recreational Marine NA 0,32% 3.43% 4.37% 0.87% NA
Ught Commercial NA 0.18% 8,31% 0.93% 0.18% NA
Industrial NA 1.83% 3,02% 0.42% 1.68% NA
Construction NA 8,]3% 1.85% 0.87% 9.40% NA
Agricultural NA 1,28% 0.41% 0.28"- 1.85% NA
Logging NA 0.00% 0.08% 0.04% 0.00% NA
Martn. V"s", ~ ~ 2.ma ~ 6.ZD: ~
Nonroad Engines and Vehlcl_ NA 14.08% 30.63% 12.13% 17.28% NA

Highway Vehicle. NA 40.68% 52.78% 28.24% 41.140/. NA
Other Art. and Point Squnw !::lA 45 2+% 1652% 59·63% 4159% ~

All Sources NA 100.00% 100.00% 100.00% 100.00% NA

•
CTN At. r _ NnuprnhPr I c.N I



Philedelphia MSA Inventory A (in·use est.)
Emission Inventory Summary· Air Toxles and SOx

• Equipment Category
~.-.._.._-----------_._------..---_._----_. tpy -----------_.._------------_.

PM Aldehydes Benz_ 1.3 But. Gas. Yap. SOx
----------------_.._---------------------------------------------_••---------------------------------------_._-__e'

Lawn & Garden 341 102 518 217 1.890 98
Airport Service 217 10 9 5 6 128
Recreational 52 6 83 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 91 1,783
A9ricultural 703 115 26 14 18 298
Logging 9 1 7 3 13 0
Marjn. v.,•• mtll2. l:m l:m l:m ~
Nonroed Engines and Vehicles 5.337 813 1.244 538 4,104 7.118

Highway Vehiclas NO NO NO NO NO NO
Oth... Art' and Point Sources tlI2. l:m l:m l:m l:mtll2.

All Sources NA NA NA NA NA NA

• Philedelphla MSA Inventory A (In·use est.)
Emission Inventory Summary· Air Toxles and SOx
Percent of Total Inventory

--.---.---••_-_.-••- ••- % total tpy _.__•••_--•••_••••-._.-
Equipment Category PM Aldehydes Benzene 1.3 But. Gas. Yap. 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
Ught 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
Marin, Vess!l' ~ ~ !:la !:la ~ ~
Nonroed Engines and Vehlclee NA NA NA NA NA NA

Highway Vehicles NA NA NA NA NA NA
Other Arta and Pojnt hire- !:la ~ !:la !:la !:la !:la
All Sources NA NA NA NA NA NA

•
ANAL • November 1991 '. 1 ~,



Provo-Orem MSA Inventory A (in-use est.)
Emission Inventory Summary - VOC. NO,. CO

------------_. tpy ----._------.-. tpad IP.
Equipment Category VOC NO. CO VOC NO.
------.------------------------_.._---------._---------------------------.-. ---------------------------_. -----------_.
Lawn & Garden 1,015 19 8,900 5 0
Airport Service 0 0 0 0 0 0
Recreational 803 6 1.424 1 0 11
Recreational Marine 67 8 209 0 0 0
Light Commercial 134 14 1,775 0 0 5
Industrial 63 152 892 0 0 2
Construction 95 611 593 0 3 1
Agricultural 107 461 515 1 3 0
Logging 10 0 30 0 0 0
Marin' V.eel' W W m w w 1
Nonroad Engines and Vehicles 2,295 1,271 14,652 8 6 22

Highway Vehicles NO NO 73,804 NO NO 440
Other Art! and Point §ourC!! W W ~ W W ~

All Sources NA NA 126,729 NA NA 501

Provo-Oram MSA Inventory A (In-use est.) •Emission Inventory Summary - VOC. NO., CO
Percent of Total Inventory

--------"4 total tpy ---------- % total tpad % total tpwd
Equipment Category VOC NOx CO VOC NO. CO
----------------_.._-----_....._-------------------------------._------_. -----------._- ---------------.
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%
Recreational Marine NA NA 0.17% NA NA 0.00%
Ught Commercial NA NA 1.40% NA NA 0.97%
Industrial NA NA 0.70% NA NA 0.49%
Construdlon 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%

Mad"' VB'''' tlA tlA ~ & & Q.J..Z:!
Nonroad Engines and Vehicles NA NA 11.56% NA NA 4.46%

Highway Vehiclas NA NA 58.24% NA NA 87.88%
9thIC Area and Point Sgyrsw tlA tlA 39,20% tlA & 7.66%

All Sources NA NA 100.00% NA NA 100.0Cf'/o

•
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Provo-Orem MSA Inventory A (In-use est)
Eml9slon Inventory Summary· Air Toxies and SOx

• Equipment Category

_...._....--._--_.-----_...__.._---------_. tpy --.-----------------.._----_.
PM Aldehydes Benzene 1,3 But. Ges. Vap. SOX

_.-----_.._-_.-----------------------_.._--------------.._-----------_..._------------------------_.._---------_..-_.
Lawn & Garden 19 6 28 12 115 6
Airport Service 0 0 0 0 0 0
Recreational 15 2 24 10 16 1
Recreational Marine 2 0 1 1 20 1
Li9ht 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 0 0 1 0
MWio, yus,ls I::W. I::W. I::W. I::W. I::W.I::W.
Nonroad Engines and Vehicfes 209 36 65 28 172 106

Highway Vehicles 3.668 NO NO NO NO NO
Other Area and Point Sources ~I::W. ~ ~ I::W.I::W.
All Sources 49.492 NA NA NA NA NA

• Provo-Orem MSA Inventory A (In-use est.)
Emi9slon Inventory Summary - Air Toxies and SOx
Percent of Total Inventory

-----..-- ---. % total tpy ---
Equipment Category PM Aldehydes Benzene 1,3 But. Ges. Vap. SOX
----------------------------------- ------_.._--------.__._-------------------_.
Lawn & Garden 0.04% NA NA NA NA NA
Airport Service 0.00% NA NA NA NA NA
Reaeattonal 0.03% NA NA NA NA NA
Recreational Marine 0.00% NA NA NA NA NA
Light Commercilll 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
Marfn,VuS!l' ~ !:l6 !:l6 tl6 !:l6 !:l6
Nonroad Engines and Vehlcl_ 0.42% NA NA NA NA NA

Highway Vehicles 7.41% NA NA NA NA NA
Other Araa and Poim 's!'m 92,17% !:l6 l:!6 ~ ~ ~

All Sources 100.0ll"'• NA NA NA NA NA

•
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Saint Louis MSA Inventory A (In·use est.)
Emlsslon Inventory Summary - VOC. NO,. CO

Lawn & Garden 5.001 87 38.932
Airport Service 216 1.321 1.921
Recreational 1.999 14 3.377
Recreational Marine 5.458 271 14.345
Light Commercial 2.149 207 27.086
Industrial 1.183 2.882 16.825
Construction 1.501 9.691 9.235
AgricUltural 861 3.635 4.175
Logging 102 0 295
MarjotV.'· ~ J..§ill I:W.
Nonroad Engin... and Vehlcl... 20.957 19.929 116.191

Highway Vehicles NO 62.039 NO
Othtr Art' and Pgfm Sourct! I:W. 158.510 I:W.

All Sources NA 240,478 NA

Equipment category
----------_. tpy ...._--------..

VOC NO. CO
tpad t.VOC NO.

~...._..-_....-..._.._--.-._. --_..-.._--_.
25 0 1c

1 4 5
1 0 27

40 2 0
6 1 74
3 8 46
7 46 10
5 20 3
0 0 1
Z ~ I:W.

96 85 183

208 187 1.710
~ ~ ill

663 706 2.333

Saint Louis MSA Inventory A (In-use est.) •Emission Inventory Summary - VOC. NO•• CO
Percent of Total Inventory

--------'Yo toI8l tpy -- %tot" tped % total tpwd
Equipment Category VOC NO. CO VOC NOx CO
.._.__..._...._._-_.._------------------- -------------- ._-------------
Lawn & Garden NA 0.04% NA 3.81% 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°/.
Recreational Marine NA 0.11% NA 8.05% 0.30% 0.00%
Ught Com_rci.. NA 0.09% NA 0.89% 0.08% 3.18"1.
Industrial NA 1.20% NA 0.50% 1.12"10 1.98"/.
Construction NA 4.03% NA 1.07% 6.48% 0.43%
Agricultur" NA 1.51% NA 0.71% 2.62"10 0.12%
Logging NA 0.00% NA 0.04% 0.00% 0.03%

MariO! Y!!!!I' ~ g.zD ~ .l.D 2.mJ Q.m
Nonroad Engin... and Vehlcl_ NA 8.29% NA 14.40% 12.06% 7.83%

Highway Vehicles NA 25.80% NA 31.32"10 26.47% 73.26·/~

9ther Art' and poim §Pmr ~ 85,91% ~ 54,21% 61,47% ~

AN Sources NA 100.00% NA 100.00% 100.00"'. 100.00'%

•
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Saint Louis MSA Inventory A (In·use ast.)
Emission Inventory Summary' Air Toxles and SOx

• Equipment category

_..__..__._-..__.-_...-_...__._-_.... tpy ..._-_.._..._...-....-•..•.
PM Aldehydes Benz_ 1,3 But. 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 89 144
Construction 1,157 179 44 23 44 644
Agricultural 668 110 25 13 21 284
Logging 4 0 3 1 6 0
Mwjo' Y.'.' ~W tm tm tmtm
Nonroad Engines and Vehicles 2.811 416 516 226 1,589 1,445

Highway Vehicles 38,099 NO NO NO NO NO
Oth" AW' and Point Sourct! ~w. tm w Wtm

All Sources 130.546 NA NA NA NA NA

• Saint Louis MSA Inventory A (In·use est.)
Emission Inventory Summary· Air Toxles and SOx
Percent of Total Inventory

--_._--._--•••••- ••••_ •••. % total tpy .-.-••-------.---.....
Equipment category PM Aldehydes Benz_ 1,3 But. Gas. Vap. SOx----_._...._-_.._.---_.__.__._...._---------_...__...----_.__.._------_._-_.._.__.__.__..__.....
Lawn & Garden 0.06% NA NA NA NA NA
Airport s.rvtce 0.t1% 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
Industrial 0.18% NA NA NA NA NA
Construction 0.89% NA NA NA NA NA
Agrlcultunll 0.51% NA NA NA NA NA
Logging 0,00% NA NA NA NA NA
MariO! Vu"', ~ ~ ~ ~ ~ ~
Nonroad Engines and Vehlclee 2.15% NA NA NA NA NA

Highway Vehlcl.. 29.18% NA NA NA NA NA
alb. Art. and Point 5s:rrr 6',88% ~ ~ ~ ~ ~

All Sources 100.00% NA NA NA NA NA

•
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S"" Diego AS Inventory A (In-use est.)
Emlsaion InV8l'llory Surnm8ry • VOC. NOx. CO

_._-- tpy ..._..._-_.... tpsd tpwd •Equipment category VOC NOx CO VOC NOx CO
_.._--- ---------_._--......_-- ----------_...._-------- ..._----.._----_.
Lawn&GWan 12.712 222 llt.081 46 1 78
Airport SaMca 235 1,439 2.092 1 4 6
Recreational 2.234 15 7.883 9 0 11
Recreational M8I'fna 4.437 593 19.056 23 3 15
Light Commercl. 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 1
Logging 118 0 342 0 0 1
Marig.V-.... tQ tQ tQ ~ ~ Z
Nonmad Engln.. and Vahlcl.. 24.871 19.741 189.461 98 111 241

Highway Vahlcln NO 47.138 570.100 130 142 1.343
9th" AM and Point Sgurce tQ tQ ~ m ~ ~

All Sourcas NA NA 853.581 498 287 1.738

I

I
San Diego AS Inventory A (In·..... MI.) •Emlsaion InV8l'llory SumlMl)' • VOC. NOx. CO
Percent of TotaIlnventory

"" total tpy 'Y. total tpad % total Ipwd
Equipment category VOC NOx CO VOC NOx CO
_.._------ ....._--_.._-_.--
Lawn&GW.., NA NA 13.01% 9.32% 0.290/. 4.49%
Airport SaMoa NA NA 0.25% 0.13% 1.37% 0.33%
Recreational NA NA 0.92% 1.82% 0.02% 0.86%
.acreational M8rine NA NA 2.23% 4.57% 1.09% 0.84%
ght Comrnan::iIoI NA NA 2.73% 0.92% 0.19% 3.67%
dustrial NA NA 1.17% 0.40% 1.83% 1.58%
onstruction NA NA 1.88% 1.88% 18.10% 1.81%
gricultural NA NA 0.18% 0.21% 1.58% 0.05%
)gglng NA NA O.IM% 0.07% 0.00% 0.05%

"larin, y...., tlA tlA gJmI ~ 14,33% 2..m&
Nonmad Engin.. and Vahlcl.. NA NA 22.20% 19.80% 38.59% 13.86%

Highway Vahlcln NA NA 68.79% 26.03% 49.52% 77.30%
9th" Art! IOd ram SouI'Cll tlA tlA 1',01% §i,3De ,,'"' W:t:
All Sourcas NA NA 100.00% 100.00% 100.00% 100.00"1.

•
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San OlegoAB Inventory A (In·use est.)
Emission Inventory Summary· Air Taxies and SOx

• _..._---_.._----------------.--_.---... tpy ----------------------------.
Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vep. SOx
------_.._--------------------_._--------_.._---------------------_.-_.---------------_._-.._-------_...-------------,
Lawn & Garden 246 72 359 150 1,166 68
Airport Service 161 7 7 3 4 95
Recreational 22 7 65 27 134 3
Recreetional Marine 167 38 113 48 725 46
U9ht Commercial 41 12 47 20 151 29
Industrial 137 29 20 9 49 86
Construction 1,700 265 67 34 64 1,252
A9ricultural 224 37 8 4 5 95
Logging 5 1 3 1 6 0
Madg, y.slt. ~WI. WI. WI. WI. UZi
Nonroad Engines and Vehictes 3,557 467 691 298 2.305 8,652

Highway Vehicles 6,935 NO NO NO NO 2,409
9th!! Ar•• and pOint Sourcn 179.215 til t:& t:& t:& ~

All Sources 189,707 NA NA NA NA 14,784

•San OlegoAB Inventory A (In·use est.)
Emission Inventory Summary· Air Taxies and SOx
Percent of Total Inventory

------•••- ••------.-.--------.-. % tolal tpy .-.----------.---.....
Equipment Category PM Aldehydes Benz_ 1,3 But. Gas. Vap. SOx
.._----_._----------_....-.---_..._----------------_.--_...---------------------------------
Lawn & Garden 0.13% NA NA NA NA 0.460/.
Airport Service 0.09% NA NA NA NA 0.64%
Recraatlonal 0.01% NA NA NA NA 0.02"1'.
Recreational Marine 0.09% NA NA NA NA 0.31%
Ught 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 0,64%
Logging 0.00% NA NA NA NA 0.00%
Madn, V,,",, ~ & & & & 472Q%
Nonroad Engines and Vehlcl_ 1.87% NA NA NA NA 58.52%

Highway Vehicles 3.66% NA NA NA NA 16.29"1.
Other Arta and Point Sw!'9!t 94,47% & & & & 25"8'1
All Sources 100.00% NA NA NA NA 100.00%

•
C'lllo.lAt JrrJ IOOI \ 1 ••



San Joaquin AS Inventory A (In-usa est.)
Emission Inventory Summary - VOC. NOx, CO

----------_._. tpy ------..---_... tpsd _________:~tEquipment Category VOC NOx CO VOC NOx
..-...-.__._.....-._-_...-------.._-----_..__.._--.....__....-...._-_.._-._----_.. -------------_.._--------_..__.
Lawn & Garden 8,897 128 66,112 31 0 5,
Airport Service 27 163 241 0 0 1
Recreational 455 3 1,606 2 0 2
Recreational Marine 1,090 254 5,622 5 1 4
Ught 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
Agricultural 3,846 16,697 18,786 14 62 12
Logging 257 145 928 1 0 3
Mario, YUM' l:jg, l:jg, l:jg, ~ ~ 12
Nonroad Engin... and Vehicles 18,693 30,268 137,247 67 113 190

Highway Vehicles NO NO NO 150 240 1,100
Othtr ArU and Point SouCCff !:Q !:Q !:Q J..l166 ~ ~

All Sources NA NA NA 1,239 601 1,973

San Joaquin AS Inventory A (In-usa eat.) •Emission Inventory Summary - VOC, NOx, CO
Percent 01 Totlllinventory

--------% totallpy ----------- % total tpsd % total tpwd
Equipment Category VOC NOx CO VOC NOx CO
---..._------------------- -------_. ----------------_. .._.._---------
Lawn & Garden NA NA NA 2.50% 0,080/. 2.71 %

Airport Service NA NA NA 0,01% 0.07% 0.030/0
Recreational NA NA NA 0.17% 0.00% 0,12%
Recreational Marine NA NA NA 0.44% 0.22% 0.22<'/0
Ught Commercial NA NA NA 0.311% 0.10% 3,40%
Industrial NA NA NA 0.13% 0,63% 1,13°/"
Construction NA NA NA 0.53% 6.78% 1.26%
Agriculturlll NA NA NA 1.18% 10.34% O.63~/o

Logging NA NA NA 0.06% 0.07% 0,13%
MariO! y"",, t:I! t:I! t:I! ~ ~ 002''10
Nonroad Engines and VahlcIaa NA NA NA 5.39% 18.74% 9.64%

Highway Vehiclas NA NA NA 12.11% 39.91% 55.74%
9th!! Art' and Point §gUS" t:I! t:I! ~ 82,59% 41'35% 34.62%

All Sources NA NA NA 100.00% 100.000/. 100.00'%

•
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San Joaquin AB Inventory A (In-use est.)
Emission Inventory Summary· Air Toxles III'ld SOx

• Equipment Category

----_...---..._---------......_-------_... tpy ._.._.._----_ ..__ .._---_..__.-_.

PM Aldehydes 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 Martne 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
Agricultural 3,075 504 114 59 66 1,304
Logging 28 4 8 3 14 12
Marin, y"",, iiW W W W ~
Nonroad Engines and Vehicles 4,855 810 530 238 1,488 2,870

Highway Vehicles 13,505 NO NO NO NO 9,125
Other ANa and Point SourctS 731,789 W W W W ~
All Sources 750,149 NA NA NA NA 28,785

• San Joaquin AB Inventory A (In·~ nt.)
Emission Inventory Summary - Air Toxles III'ld SOx
Percent 01 To1aIlnventory

--------------------------- % total tpy ---------------------.
Equipment Category PM Aldehydes Banz_ 1,3 But. Gas. Vap. SOx
_.._-------------------_.--------_..----_... ..---------,
Lawn & Garden 0.02"1. 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 Martn. 0.00% NA NA NA NA 0.06%
Ught Commercial 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%
Agricultural 0.41% NA NA NA NA 4.53%
Logging 0.00% NA NA NA NA 0.04%
Marin. V"",, 2.WI !:IA !:IA !:IA !:IA ~
Nonroad Engines and Vehlcl_ 0.85% NA NA NA NA 9.97%

Highway Vehicles 1.80% NA NA NA NA 31.70%
9th. Art' and point §? '!CM 97,55% !:IA !:IA !:IA !:IA 58,33%

All Sources 100.00% NA NA NA NA 100.000/.

•
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Seattle-Tacoma MSA Inventory A (In-use est.)
Emission Inventory Summary· VOC. NOx. CO

----------_. tpy _._..-....--_._. tpsd tpwd
Equipment category VOC NOx CO VOC NOx

.........._...--_.._...._..-..-._----_..----_..__...._-----_._......_-----_..._-_.._---_. ..._------------_._---------_.
Lawn & Garden 9.149 164 75.041 37 1
Airport Service 212 1.295 1.885 1 4 5
Recreational 1.591 11 4.767 6 0 12
Recreational Marine 6.450 723 21.814 37 5 12
Light Commercial 1.923 224 26.721 5 1 73
Industrial 803 1.915 11.246 2 5 31
ConstruClion 2.025 12.932 12.749 8 64 21
AgricUltural 282 1,231 1.349 1 5 1
Logging 390 1.507 3.112 1 4 9

Madn, va"" ~ ~ ~ ~ ~ ~
Nonr'Oad Engines and Vehicles 25.018 37.245 190.824 105 125 287

Highway Vehicles NO NO 267.670 NO NO 1.515
Other ACH and Potnt SouCC!! W W 199,979 W W ill

All Sources NA NA 658.273 NA NA 2.367

Seattle-Tacoma MSA Inventory A (In-usa eat.)
Emission Inventory Summary - VOC, NOx. CO •Percent of Total Inventory

------~ total tpy -------_. % total tpad %Iolal tpwd
Equipment category VOC NOx CO VOC NOx CO
-------_..----------------------------------------- ------------_..---_. ----......_._-----
Lawn & Garden NA NA 11.40% NA NA 1.51%
Airport SaMCB 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 Commerd81 NA NA 4.06% NA NA 3.09%
Industrial NA NA 1.71% NA NA 1.30%
ConstruClion NA NA 1.94% NA NA 0.89%
Agricultural NA NA 0.20% NA NA O.04~/o

Logging NA NA 0.47% NA NA 0.36''10
MariO! V,,",, tlA tlA ~ tlA tlA 3.70%
Nonroad Engines and Vehlcl_ NA NA 28.96% NA NA ,213%

Highway Vehicles NA NA 40.66% NA NA 64.000/
0

9th!! Art' Wld Point SWISII tlA tlA 30:38% tlA tlA 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 - Air Toxles and SOx

- •••- ••••- •••- •••- •••---•••--••----.----. tpy ----.-------. _

• =~~~~~~~~-~-_._-_._----------~~._~~~~~~._-_.~~~~~ ~.~.~~:._.~:_~~~:._ _---_:~_.
Lawn & Garden 153 48 257 107 891 46
Airport Service 145 7 6 3 4 86
Recreational 21 4 46 20 79 2
Recreational Marine 233 43 147 63 1,589 58
Ught Commercial 47 14 55 23 178 32
Industrial 154 33 23 10 57 96
Construction 1,525 237 60 30 57 1,128
Agricultural 226 37 8 4 5 96
Logging 200 29 11 5 26 125
Marlo' yus,l, .1.Wl t& ~ t:W fig, ~
Nonroad Engines and Vehicles 3.721 452 614 266 2,887 9.245

Highway Vehicles
Other Art' and Point Sources

All Sources

30,151 NO
ll.m.t:m
71.750 NA

NO

.t:m
NA

NO
.t:m
NA

NO NO
.t:m.t:m
NA NA

Seattle-Tacoma MSA Inventory A (In·use est.)
• Emission Inventory Summary· Air Toxles and SOx

Pereant of Total Inventory
--.--.-----------.----- % total tpy ••---------.---••---.

Equipment Category PM Aklehydas Benzene 1.3 BUl. Ges. 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
Ught Commercial 0.07% NA NA NA NA NA
Industrial 0.21% NA NA NA NA NA
Construction 2.13% NA NA NA NA NA
AgrtcuIturai 0.32% NA NA NA NA NA
Logging 0.28% NA NA NA NA NA

MadO! V"HI' ~ & & t:I6 t:I6 &
Nonroad Engln.. and Vehicl_ 5.18% NA NA NA NA NA

Highway Vehicles 42.02% NA NA NA NA NA
Other Art. and Pm", 'P'3" 52.71% t:I6 t:I6 t:I6 & &

All Sources 100.00% NA NA NA NA NA

•
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South Coast AB Inventory A (in·..... est.)
Emission Inventory Summary' VOC. NOx. CO

NA NA NA

-._••••-.... tpy .•.••_•.••- •...
VOC NOx CO

NO NO NO

tw. !:m !:m

tpad t.VOC NO.
....._.._-_...._---_..._-_.__. -------...--

229 4 384
2 15 22

33 0 41
100 14 65
37 4 513
20 46 272
39 248 150

2 10 2
1 0 4
Z §1 J.2

472 410 1.463

650 660 9,732
~ ~ 265

2,522 1,404 11,460

552,244
7,911

28,465
84,583

187.411
99,269
68,586

3,104
1,540

62.428
890

8,066
19,534
13,340

7,068
10,905

636
500

1,107
5,447

53
2,668
1,605

16,917
68.455

2,759
75

tw. tw. tw.
123,365 99,086 1,033,114

Equipment Category

All Sources

Lawn & Garden
Airport Service
Recreational
Recreational Marlne
Light Commercial
Industrial
Construction
Agricultural
Logging
Madol y.U"
Nonroad Engines and Vehicles

Highway Vehict.s
Other Art' and point Sourcu

South Coast AS Inventory A (in·..... est.) •Emission Inventory Summary· VOC. NOx, CO
Percent of Total Inventory

------% total tpy % tot. tpsd % total tpwd
Equipment Category VOC NOx CO VOC NO. CO
.._....-....-.._----_._----_..- ..__.- ...-----_......_---- ........._---_._----_..._. ----_..-------_.
Lawn & Garden NA NA NA 9.080/. 0.29% 3.35%
Airport Service NA NA NA O.tO% 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 Commercl. NA NA NA 1.46% 0.31% 4.48%
Industrial NA NA NA 0.78% 3.30% 2.37%
Construction NA NA NA 1.57% 17.63% 1.31°/0
Agriculturlll NA NA NA 0.09'Y. 0.73% 0.02%
Logging NA NA NA 0.05% 0.01% 0.04''10
Marin' Vessel' tl6 t!6 tl6 g,m. ~ 0.09%
Nonroad Engines and Vehicl. NA NA NA 18.70% 29.23% 12.77c/o

Highway Vehicles NA NA NA 25.78% 47.00% 84.92%
Other Art' and Point 5sl' 'I'SM tl6 tl6 t!6 55,52% 23,77% UU

All Sources NA NA NA 100.00% 100.0001. 100.(){)"l;/o

•



South Coast AB Inventory A (in-usa ast.)
Emission Inventory Summary - Air Toxlcs and SOx

_..._...-.._...__....-_.....-_....--...._-...---_.. tpy -......_...--_..-....._.......--....
Equipment Category PM Aldehydas Benzene 1,3 But. Gas. Vap. SOx• ..-.._--_..._-_..__.....--....---...--._....__....- ...._...-_.----.....-....._---_._..-.__...._...._......_.......__..._..._.-...._--_.._----_.
lawn & Garden 1,224 356 1,764 737 5,756 339
Airport Service 610 26 26 13 16 360
Recreational 80 25 233 99 484 10
Recraatlonal Marina 730 167 494 212 3,262 206
Ught Commarcial 329 98 382 158 1,218 230
Industrial 1,362 288 202 90 486 849
Construction 8,106 1,265 322 163 306 5,972
Agricultural 508 83 19 10 11 215
logging 28 4 15 6 27 7
Marin, VUH!s J..W~ ~ ~ ~ ~
Nonroad En91nes and Vahlcles 14,493 2,310 3,456 1,487 11,567 20,985

Highway Vahlclas 34,675 NO NO NO NO 11,680
Other Are' and Point Sources 766'500~ ~ ~ ~ 1Uli
All Sources 815,668 NA NA NA NA 50,879

South Coast AB Inventory A (In·use est.)
Emission Inventory Summary· Air Taxies 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 0.670/.
Airport Service 0.07% NA NA NA NA 0.71%
Recraatlonal 0.01% NA NA NA NA 0.02%
Recreational Mart". 0.09% NIl NA NA NA 0.4",.
Ught 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%
Marin, V"",, gJD & ~ & & 25,15%
Nonroad Engines and Vehlcl. 1.78% NA NA NA NA 41.25%

Highway Vahlcles 4,25% NA NA NIl NA 22.96%
Other Area and Point Sgyrce 93.91% !:l! !::l6 !:l! !:l! 35,80%

All Sources 100,00% NA NA NA NA 100.00%

•
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Sprln!Jfl-1d MSA Inventory A (in·use est.)
Emission Inventory Summary - VOC, NOx, CO

_._-------....- tpy ..._------_.. tpad .__..._..:JEquipment category VOC NOx CO VOC NOX
----_.._-----_.._------------------------------_.._--------------------_. ._.._----------------_.._-_....

Lawn & Garden 1.162 20 9,089 6 0
Airport Service 0 0 0 0 0 0
Recreational 1.080 8 t.825 1 0 15
Recreational Martne 738 70 2.720 5 1 0
Ught Commercial 503 49 6.350 1 0 17
Industrial 259 633 3.691 1 2 10
Construclion 217 1,401 1.336 1 7 ,
Agricultural 82 345 396 0 2 0
Logging 24 0 70 0 0 0
Marin, VU",. ~ ~ ~ II ~ t&
Nonroad Engines and Vehldes 4.066 2.526 25,475 15 11 49

Highway Vehldes NO NO NO 62 30 NO
9th!! Are' and Point SouCC!! t& !i1 !i1 i2 ~ t:!Q

An Sources NA NA NA 127 71 NA

Springfield MSA Inventory A (in·.... est.) •Emission Inventory Summary· VOC, NOx. CO
Percent 01 Total Inv."tory

----••"10 total tpy -----_. % total tpad % total tpwd
Equipment category VOC NOx CO VOC NOx CO
--------------------------------------- -_._------- ----------------_.._--_..... ............_...-.-
Lawn & Gard." NA NA NA 4.61% 0.15% NA
Airport Service NA NA NA 0.00% 0.00% NA
Recrestional NA NA NA 0.59% 0.01% NA
Recreational Martne NA NA NA 3.97% 0.74% NA
Ught CornmerciaJ NA NA NA 1.09% 0.19% NA
Industrial NA NA NA 0.57% 2.43% NA
Construction NA NA NA 0.80% 9.26% NA
Agricultural NA NA NA 0.35% 2.65% NA
Logging NA NA NA 0.05% 0.00% NA
Madn,yU"" tI6 tI6 f:la l!.m l!.m NA
Nonroad Engin.. and Vehld_ NA NA NA 12.03% 15.43% NA

Highway Vehicles NA NA NA 49.01% 42.50% NA
9th!! Aria and Point §prmr tI6 f:la f:la 38'96% 42,07=1, t!6

All Sources NA NA NA 100.00% 100.00% NA

•
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Springfield MSA Inventory A (In-use est.)
Emission Inventory Summary - Air Toxles and SOx

--------------------------------------_. tpy _.._------------------------_.•EqulprMnt Category PM Aldehydes Benzene 1.3 Bul. 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 6
Light Commerclal 11 3 14 6 40 7
Industrial 51 11 7 3 19 32
Construction 167 26 6 3 6 122
A9ricultural 63 10 2 1 2 27
Logging 1 0 1 0 1 0
Marin. y.sll. II II tw tw tw II
Nonroad Engin.... and Vehicle. 360 64 113 49 380 200

Highway Vehicles NO NO NO NO NO NO
9th. Arta and Point SouI'C!t W 1'& 1'& 1'& 1'&1'&
All Sourcea NA NA NA NA NA NA

Springfield MSA Inventory A (In-use ..I.)

•Emission Inventory Summary - Atr Toxles and SOx
Percent of Total Inventory

---------------------------------. % total tpy -------------------------.
Equipment Category PM Aldehyde. Benz_ 1,3 Bul. 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 Commerdal NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricul1ural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
Marine VesHls tI! tI! tI! tI! l::Ia tI!
Nonroad Engin.. and Vehlc:t_ NA NA NA NA NA NA

Hl9hway Vehicle. NA NA NA NA NA NA
Other Aft. and Point &l!rrsr tI! & !::!A !::!A & !::!A
All Sources NA NA NA NA NA NA

•
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SpokaneMSA Inventory A (in-use est.)
Emission Inventory Summery - vee, NO., CO

_..._....__... tpy ....._.._---_.. tpsd lpwd
Equipment Category vee NO. CO vee NO.

----------•.__.---_.__......_-_...._----------_..._-_.__._------_._------------_.. _._--_._..._---------------_.
Lawn & Garden 948 16 7,385 5 a
Airport Service 29 178 265 a a ,
Recreational 284 2 817 1 a 2
Recreational Marine 461 15 968 3 a 0
Light Commercial 302 32 3.983 1 a 11
Industrial 72 175 1,023 0 a 3
Construction 163 1,047 1,017 1 5 1
Agricultural 148 636 710 1 3 0
Logging 25 a 71 a a 0
Marjn. Yu"" tQ tQ ~ til. til. 1
Nonroad Engines and Vehlctes 2,432 2,101 16,485 12 10 19

Highway Vehicles NO NO 9,026 NO NO 251
9th. Art. and potnt Sourcn W W zz.m til. W lli.

All Sources NA NA 103,259 NA NA 494

SpokaneMSA Inventory A (In-use est.)
Emission Inventory Summary - VQC, NO., CO •Percent of Total Inventory

-----"/0 total tpy -------- % total !pad % total tpwu
Equipment Category vee NO. CO vee NO. CO
-------------------------------------------------- -----------------_. ...._..._--_...-
Lawn & GlII'den NA NA 7.15% NA NA 0,04%
Airport Service NA NA 0.26% NA NA 0.15'%
Recreational NA NA 0.79% NA NA 0.40"%
Recreational Marine NA NA 0.94% NA NA 0.00%
Light Commercial NA NA 3.88% 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%
MarJn.y..... tl6 tl6 ~ tl6 tl6 ~
Nonroad Engines and Vehlctee NA NA 15.96% NA NA 3.86<:1/0

Highway Vehicles NA NA 8.74% NA NA 50.84%
9th!!' Art. and potm '9'-. ~ ~ 75.29% t!6 ~ 45.29%

All Sources NA NA 100.00% NA NA 100.00%

•
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Spokane MSA Inventory A (In-use esl.)
Emission Inventa<y Summary - Air Taxies and SOx

-_._...._..._...__....-_...-......._..._---_.. tpy ..._---..----------------..--_.
• EquiprMnt Category PM Aldehydes Benzene 1,3 But, Gas, Vep. SOx

..__.-._-----_..--------------------------------------------_.._----------_...._----------_.._---..------..---------___we_e.

Lawn & Garden 15 5 26 11 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 91
Agricultural 117 19 4 2 3 50
Logging 1 0 1 0 1 0
MariO! V"s,!, W W W W WW
Nonr'Qad Engines and Vehlctes 325 52 69 30 164 173

Highway Vehicles 3,661 NO NO NO NO NO
Other Are' and Point Sourc!! 2.mW W W WW
All Sources 14,043 NA NA NA NA NA

Spokane MSA Invenl'Ory A (In-use est.)•Emission Inventa<y Summary - Air Taxies and SOx
Percent of Total Inventory

----•••-._-------------------•. % total tpy .--.--------------.-.--_.
Equipment Category PM AldehydM Benz_ 1,3 But. Gas, Vap. SOx-----------------------------------------------------------------------_._----._---_._-_._--_....--...._-
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
Ught Commercial 0.05% NA NA NA NA NA
Industrial 0.10% NA NA NA NA NA
Construction 0.66% NA NA NA NA NA
Agricultural 0.83'lCt NA NA NA NA NA
Logging 0.01% NA NA NA NA NA

Marln, VH'''' l!Jma & & & & &
Nonroad Engines and Vehicles 2.32"- NA NA NA NA NA

Highway Vehicles 27.84% NA NA NA NA NA
Other ArIa and Point §m'!'CII 70.06% 1':16 1':16 1':16 1':16 1':16
All Sources 100.00% NA NA NA NA NA

•
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Washington DC MSA Inventory A (In-use esl.)
Emission Inventory Summary - VOC. NOx. CO

-~.._..__.._. tpy ......_------- tpad IIEquipment Category VOC NOx CO VOC NOx._------_.._------_..--_.._----------_.._-----_.._--_._-----_.._--------_.. .._.._------------------_... ----------_.
Lawn & Garden 12.255 206 99.980 49 1 ,
Airport Service 423 2.589 3.763 1 7 10
Recreational 1.697 12 4,371 4 0 16
Recreational Marine 2.218 181 7.554 13 1 2
Li9ht 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

Mart"· Va'''' .Il§ 66Z 6&f,\;l ~ 1 ~
Nonroad Engines and Vehlctes 23.626 24.822 174.584 92 98 214

Highway Vehleles NO 83.068 398.686 345 250 2.161
9th• Art. and Pojot §gyre!! !::lI2. am ~ 6S!6 ~ ill
All Sources NA 196.226 632.294 639 591 2,541

Washington DC MSA Inventory A (In-use est.) •Emission Inventory Summary - VOC. NOx. CO
Percent of TotaJ Inventory

-----% total tpy ------_. % totaJ tpsd % total tpwd
Equipment Category VOC NOx CO VOC NOx CO
----_.._--------------------- ----------- ----------_. ---------------
Lawn & Garden NA 0.11% 15.81% 7.72"1. 0.15% 1.94%
Airport Service NA 1.320/0 0.6O'Yo 0.180/0 1.20"10 0.41%
R_eational NA 0.01% 0.690/0 0.86% 0.000/0 0.63%
R_eatlonal Marine NA 0.090/0 1.190/0 2.11% 0.190/0 0.07%
Light Commercial NA 0.120/0 4.51% 0.93% 0.11% 3.07%
Industrial NA 0.590/0 1.07% 0.21% 0.54% 0.73°/0
Construction NA 9.10"4 2.75% 1.82% 12.590/0 1.12"%
Agricultural NA 1.21% 0.43% 0.380/0 1.76% 0.07%
Logging NA 0.000/0 0.11% 0.10"4 0.000/0 0.07%
Marin' V...., 1:16 2.mI ~ 2.m ~ ~
Nonroad Engines and Vahlclea NA 12.85% 27.61"1. 14.480/0 16.84% 8.420/0

Highway Vehleles NA 42.33% 63.05% 53.95% 42.380/0 85.02<%
9th!! Artl and Poim SgyrpM 1:16 45,92% ~ 31,59% 49,97% ~

An Soure.s NA 100.000/0 100.00"1. 100.000/0 100.000/0 100.00"1"

•
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Washington DC MSA Inventory A (In·use est.)
Emission Inventory Summary· Air Toxles and SOx

• Equipment Category

_w.~__._._.._._._...._...______....____· tpy ....._..._--_...__..._.--_.
PM Aldehydes Benzene 1.3 But. Gu. Vap. SOx

------_...._...._--_.-..-_._.__._._--------------_.__..._-----------------_...----.._-------_.._----..._._--------_."
Lawn & Garden 213 65 344 144 1,201 62
Airport SaMee 290 13 13 6 8 171
Recreational 25 4 50 21 69 2
Recreational Martne 96 15 60 26 237 16
Ugh! Commercial 50 15 62 26 185 33
Industrial 93 20 14 6 34 58
Construction 2.115 328 82 42 80 1.555
Agricultural 436 72 16 8 11 185
Logging 9 1 7 3 13 0
Marin. vlSstt, W. W. W W WW
Nonroad Engines and Vehicles 3.328 532 647 282 1.838 2.083

Highway Vehicle. NO NO NO NO NO NO
Oth" Am' and Point SoUfC!S W W W W WW
An Sources NA NA NA NA NA NA

• Washington DC MSA Inventory A (In·use est.)
Emission Inventory Summary· Air Toxles and SOx
Percent of Total Inventory

.........---••- ...-------........- % total tpy .............._ ...-_.-.....
Equipment Category PM Aldehydes Benzene 1.3 But. Gas. VlIp. SOx
-----------------------.-------------_..--.._-------------------_..._-._------_.._----
Lawn & Garden NA NA NA NA NA NA
Airport Servtce NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Merina NA NA NA NA NA NA
Ught Commercial NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
ConslrlJction NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
Marin. Yu"" tI6 tI6 tI6 tI6 tI6 tI6
Nonroad Engines and Vehicles NA NA NA NA NA NA

Highway Vehicles NA NA NA NA NA NA
Other AI''' and Point Source tI6 t::I! t::I! t::I! !::l! t::I!

All Sources NA NA NA NA NA NA

•
t:Tllo.l A r 1'U....~.__~. lOCo. \1" I



•

•

•

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 I

is a general overview of the data supplied by manufacturers and used by EPA in constructing

Inventory B. Patt 2 contains more detailed adjustments made to the data for use in the

inventory.

1. General Overview

1.1. Equipment Manufadurers Institute (EMI)

EMI provided population data for several types of agricultural and construction

equipment. These equipment types are listed in Table N-Ol. Estimates of average engine

rated horsepower, annual use, and load factors were also 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"l, mobile

elevating wolk 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, mi1ling machines, horizontal eatth borers.

forage harvesters, augers, and cranes.

Additional adjustments to EMI data are detailed below in Patt 2.



Nonroad Eogine and Vehicle Emission Study

Table N·Ol. EMI Agricultural and Construction Equipment Data

Equipment Type EMI Data

Crawler tractors Crawler tractors
Crawler loaders

Rubber tired loaders Wheeled loaders

Scrapers Scrapers

Graders Motor graders

Off-highway trucks Dumpers

Excavators Crawler excavators
Wheeled excavators

Tractorsl1oaderslbackhoes Backhoe loaders

Skid steer loaders Skid steer loaders

Skidder (logging) Log skidders

Rollers Rollers and Compactors

Asphalt pavers Pavers
Concrete pavers

Other Agricultural Equip. Cotton pickers

1.2. Outdoor Power Equipment institute, Inc. (OPEl)

OPEl provided data on nonhandheld equipment types shown below in Table N-02.

EPA combined OPEl's separate estimates for lawn tractors and garden tractors to replace the

data for lawn aDd garden tractors from Inventory A.

OPEl supplied test data which were used to calculate load factors for lawrunowers.

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

types. EPA used the CARB load factors in Inventory B.

Because OPEl reponed separate annual hours of use estimates for commercial and

consumer use, EPA used OPEl's reponed percentages of such use to construct weighted

•

•

•
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EPA Use of Manufacturer Data In Inveotorv B

average annual hours of use estimates. These and other adjustments to OPEl data are detailed

in a later section.

Table N·02. OPEl Nonhandheld Lawn and Garden Equipment Data

Equipment Type OPEl Data

Lawnmowers Walk behind mowers

Rear engine riding mowers Riding mowers

Lawn and garden tractors Lawn tractors
Garden Tractors

Tillers < 5 hp Walk behind tillers

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

Leaf blowers/vacuums (2-stroke) Backpack blowers
Hand blowers

Trinuners/edgerslbrush cutters (2-stroke) Hedge trimmers
Trinuner/brush cutter

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.

FINAL - November 1991



Nomoad Eosine 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 forldifts. which were used in Inventory B as provided.

1.5. International Snowmobile Industry Association (ISlA)

ISIA 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 Manufadurers 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 nonattainrnent area

from the ffi&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 nonattainrnent area for the eight surveyed areas.

Equations of the form Y = I - exp (U))_ 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 nonattainrnent area) to total fuel used by boats registered in
nonattainment area (includes fuel used outside the nonattainrnent area)

X = local water surface area/registered boat in nonattainment area
k and m are coefficients

•

•

•
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EPA Use of Manufaetwer Data In Inventory B

The value of m was used to calibrate the fonnula such that the highest i 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:

______:--_---l[water surf;: :;:tnla area JL(_3_84_) ----,

(summer usage) [E (# nla boats) (hours) ( fuel used in nla area ) ]
fuel used by boats registered in nla area

The dermition of the above terms and the derivation of this fonnula are discussed in

Appendix K, Section 6.

The value of k was detennined by the regression. The final fonnula developed was:

Y = I - exp(23••).....

This fonnula 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 I 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 area were used in the inventory

calculations. For the nonsurveyed areas, NMMA submitted a national average fuel use

estimate for outboard motors of 91 gallons/year. 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 gallons/year. 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 aDd Vehicle Emission 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 sununer 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 local 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 (EMIl

EMI supplied load factor, horsepower, annual hours of use, national and CMSA-Ievel

population data for various types of construction equipment. The data supplied and the

adjustments made to the data are detailed below.

•

•

Letter 10 Jobn Gennan (EPA) &om J.C. Delaney, Manager of Te<:lmical Programs, M1C, June 6, 1991.

N-6

Egujpment Type

Crawler Tractor

EM! Data and Adjustment

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 EM! 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

J:lTNAf _ N ...u .............. 1001
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Equipment Type

Rubber Tired Loader

Scraper

Graders

Off-Highway Trucks

Excavators

EPA Use of Manufacturer Data In Inventorv B

El'vU 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.

For wheel loaders EMI supplied national population, horsepower,
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 nonattainrnent areas.

For scrapers, El'vfI supplied data as for rubber tired loaders.

For motor graders, El'vU supplied data as for rubber tired loaders.

For dumpers (off-road haulers), El'vfI supplied data as for rubber
tired loaders.

El'vU supplied national horsepower and load factor, as well as
CMSA level populations and hours/year separately for crawler
and wheel excavators. El'vU 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 El'vU over all 24 areas. To estimate aggregated hours/year for
all excavators at the regional level, EPA population 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) (hourslyear)
and (population) (hours/year) (horsepower), respectively.

Tractor/Loaders/Backhoes EM! supplied data for backhoe loaders as for rubber tired
loaders.

Skid Steer Loaders El'vU supplied data for skid steer loaders as for rubber tired
loaders.

Skidder (logging) El'vfI supplied data for log skidders as for rubber tired loaders.
except that national populations were not provided.

Rollers El'vU supplied data for rollers and compactors as for rubber tired
loaders.

• Asphalt pavers

RNAT • Nnv"""lvo,l' IQQ.

El'vU supplied data for asphalt pavers as for rubber tired loaders
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Nooroad Engine and Vehicle EmilI8ion Study

Equipment Type

Concrete pavers

Cranes

Trenchers

Rough Terrain Forklifts

Other Agricultural
Equipment

Balers

Aerial Lifts

EM! Data and Adjustment

EM! supplied only a national population estimate for concrete
pavers.

EM! supplied only a national population estimate for cranes.

EM! supplied only estimates of the national population, average
rated horsepower, and load factor for trenchers.

EM! supplied data for rough terrain forklifts as for trenchers.

EM! supplied data for cotton pickers as for rubber tired loaders.

EM! 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.

EM! 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 EM[ 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

[mal version of Inventory B uses the same data as Inventory A for these two types of

equipment.
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EPA Use of ManufaetuJer Data In Inventorv B

2.2. OPEl Data

Population Data -- CMSA population data for lawnrnowers, riding mowers, lawn

tractors, garden tractors and tillers were supplied by OPEr. 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 CMSA1 as shown below.

Tillers < 5 hp and Tillers > 5 hp

For each tiller type, the following calculation was made:

(
Pops,..,..",. Fwl.",. HP ....)

• , x (nlkr Total Pop)OI'I![ CMSA
TIller Total Pop u:.t C.IISA

t "Information ReganliDg Sele<:ted Outdoor Power Equipment", ptepaRd by OPEl for EPA, April 25. 1991. plus
addendwn. According to Ma1y Wasbbume Ibis data includes diesel as well as gasoliDe equipment (conve".lJoo 01

Sept. 9, 1991).

• Two EPA CMSAs (i.e., South Coast and San Joaquin) don't match OPEl'. regions. For the San Joaqwn
Valley, EEA population DWllbers were used and fortbe Soud1 Coast Air Basin CMSA, OPEl'. L.A. populations ....ere
used.
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Nonroad Engine and Vebicle Emission Study

Lawn and Garden Tractors •
(

(L"'G Population)s".."., /'1101)
Lawn ... GarMn total E&t CMU

x (Lawn Pop'" GartUn Pop)Ol'EI CMU

= «L"'G Population)s"., P'-)Ol'EI eMU

Front Mowers and Rear Engine Riding Mowers

(
Srrog~, Fuel ~, Equip, Type )

x (Riding Mower Tot.)Ol'EI CMU
Front ... &ar EngiM Ridi1lfl Mower Tot. UA CMM

= (Strog ~, Fuel ~, Equip, Type)Ol'EI CMM

In some cases OPEl did not provide data for a particular CMSA, and EPA used data

from Inventory A. These cases are identified below:

Walk Behind Lawnmowers
Fresno, CA
Provo-Orem, UT

Riding Mowers
Bakersfield, CA
Fresno, CA
Provo-0rem, UT
San Diego, CA

Lawn Tractors
Bakersfield, CA
Fresno, CA
Provo-0rem, UT
San Diego, CA

Garden Tractors
Bakersfield, CA
El Paso, Tx
Fresno, CA
Miami, FL
Provo-Orem, UT
Spokane, WA

Walk Behind Tillers
Bakersfield, CA
Baton Rouge, LA
Miami, FL
Minneapolis-St. Paul, MN
Provo-Orem, UT
Springfield, MA

•

Hours of Use -- Hours of use data were taken from the OPEl repon to EPA'.

Additional assumptions specific to the equipment type are described below.

, The average of Bakersfield aDd F1esao values _ takeD for tile San Joaquin VaDey aDd L.A. values were •
assumed for tile South Coast Air Basin CMSA.
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Lawn and Garden Tractors

Hours of use for lawn tractors and garden tractors were population weighted based on OPEl

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 tracrors x 41 hrs
+ 29,326 garden tractors x 56 hrs

40,000 + 29,326
47.3 hrs

Tillers < 5 hp and Tillers> 5 hp

Hours of use for tillers were weighted by conunercial and consumer populations provided by

OPEl in the addendum to their report. OPEl suggested that 18% of all tillers are used

commercially and that 82% are used by consumers. Conunercially used tillers are assumed to

operate 4 times as much as consumer tillers. Thus, the local consumer hours of use reponed

by OPEl for each area was multiplied by 1.54 to obtain overall hours of use, as follows:

• 0.82 x (# cOllSUlller hollIS)
+0.18 x (# cOllSUlller hoUIS x 4)

(.82 + (.18 x 4) (# cOIISUIIler hollIS)
= (1.54) (# consumer hoUIS)

•

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 OPEl 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 OPEl, 94.8% of alllawnmowers are consumer and 5.3% are
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conunercial, with conunercial mowers operating 16 times as much as consumer mowers. Of

the consumer lawnmowers, 90% are 4-sttoke and 10% are 2-sttoke. Of the conunercial

lawnmowers, 85% are 4-sttoke and 15% are 2-sttoke. Thus, the local consumer hours

reported by OPEl 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 OPEl for each area was multiplied by 1.75 to

obtain overall average hours of use for 4-sttoke lawnmowers, as follows:

0.948 x 0.90 x (# consumer hours)
+0.053 x 0.85 x (16 x # consumer hours)

(0.948 x 0.90) + (0.052 x 0.85)
=(1.75) (# COIISUIIlet hours)

Horsepower -- Horsepower data for "Lawnmowers", "Rear Engine Riding Mowers",

"Lawn and Garden Tractors", and tillers were calculated from the OPEl report by weighting •

population only, as hours of use were not available. The calculations are shown below:

Walk-Behind Lawnmowers

3.0(+ las) x 0.08
+ 3.5 x 0.60
+ 4.5 x 0.20
+ 5.0 (+ mon) x 0.12

3.84 HP

•
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Rear Engine Riding Mowers and Front Mowers

8.0 (+ less) x 0.13
+ 9.0 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 - 13.9 13 x 0.30
+ 14 - IS.9 IS x 0.08
+ 16 - 17.9 : 17 x 0.11
+ 18 - 19.9 : 19 x 0.21
+ 20 (+ more) : 20 x 0.11

lS.44 HP

Lawn Tractors:

12 (+ less ) : 8.0 x 0.33
+ 12 - 13.9 12.3 x 0.42
+ 14 - IS.9 IS.0 x 0.05
+ 16 - 17.9 17.0 x 0.07
+ 18 (+ more) : 19.0 x 0.13

12.4 HP

Usage
Lawn and Garden Tracton Population Ratio hp

Lawn Tractors 7S% 3 12.40 2.790

Garden Tractors 2S% 4 lS.3S 1.535

32S.00 4.325

Average horsepower = 13.31
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Tillers < 5 hp

Tillers below 5 hp had to be disaggregated as follows: •
3.9 (+ less ) x 0.14

+ 4.5 x 0.77
2

0.14 0.77
+--

2

= 4.34 HP

Tillers > 5 hp

Tillers above 5 hp had to be disaggregated as follows:

Commercial Turf Equipment

The population weighted average horsepower of multi-spindle walk behind mowers was

assumed for the "Commercial Turf Equipment" category:

6.0 (+ more ) x 0.09

+ 5.5 x 0.77
2

0.09
0.77

+ --
2

= s.59 HP

•
8.0 (+ less) x 0.04

+ 10.5 x 0.58
+ 13.1 (+ more) x 0.38

11.4 HP

Data for weighting the horsepowers by usage was not available.

Load Fador Data -- In a letter to EPA dated September 9, 1991, OPEl 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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EPA Use of Manufacturer Data In Inventory E

to decrease the applicable load factor. Based on data included in this letter, the following

load factors were calculated for use in Inventory B:

Lawnrnowers - 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 nata

Population data -- Population data were taken from a Heiden report' for 2-stroke

gasoline ''Trimrners/Edgers/Brush Cutters"", "Leaf BlowersNacuurns", "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 Aasociates, Inc. Estimat~s of 24 Nonattainmtnt Ar~a Portabl~ Two-Strolc~ Pow," EqUlI,menr

Populations Bas~d on Actual Industry Shipm~lIt Data and Four Alt~rnativ. Activity Moods. sponsored by the
Ponable Power Equipmtfit Manufacturers Association. October 30. 1991.

•• Quotes (" ") identify equipmem types whicft are included in EEA's fiDaI equipme.. list. Equipment types np,
written in quotes are manufacturer or otberwiae defined.
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Usage Data -- Usage data for hand blowers. back blowers. trimmerslbrush cutters,

hedgetrimmers, chain saws and cut off saws for commercial (professional) and consumer were •

supplied by PPEMA in an earlier Heiden report.1f That data was population weighted to

obtain average annual hours of use values for "Trimmers/Edgers/Brush Cutters", "Leaf

BlowersNacuums", "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 BlowersNacuums

62,114 Comm Hand Blwrs x 197 hrs
+ 3,134,445 COlIS Hand Blwrs x 9 hrs

+ 154,052 Comm Back Blwrs x 293 hrs
+ 25,815 COlIS Back Blwrs x 12 hrs
62,114 + 3,134,445 + 154,052 + 25,815

25.4 hrs

TrinunerslEdgers/Brush Cutten!

695,274 Comm L Tl'inuMrslB C~rs x 170 hrs
+ 12,.531,475 COlIS L TrimmerslB CutttJrs x 10 hrs

+ 179,259 Comm HqtJtrimmtJrs x 75 hrs

__--=+-=-:-=-:-4""7"",64'-::-'-9::-::':C-'-ollS=-:"'J{,:..;tJ.::dB=:tJ:-'trl:-"."m:..m.:.:tJ'-,rs'::-:x'-:7=-'"hr...:s_ - 19.1 hrs
695,274 + 12,531,475 + 179,259 + 47,649

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.

•

II "A 1989 Calilomia Basetine EmissiOllllnwoDlory for Total Hydnx:arboo &: Cubon Monoxide Emissioos from •
Ponable Two-Stroke Power Equipment" prepued by Heiden Associales, Inc. for PPEMA, July 24, 1990.

N-16 FINAL - November 1991



•
EPA Use of Manufactwer Data In Inveutorv B

From PPEMA data:

Population Usage hp Product

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

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:

• hp-hrs hrs
651,757,306 - 0.0032 x 7,920,853 x 405 - x 6.4 hp ~ 586,057,882

yr yr

Solving for average horsepower:

hp-hrs
yr

hp-hrs586,057,882 =....=
yr

182,330,838 hrs
yr

Solving for average hours of use:

~ 3.21 hp

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 repol1 (page 18)
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The horsepower for chain saws over 4 hp has been provided by EEA (6.4 hpj. 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 "Trinuners!Edgers!Brush Cutters" and "Leaf

BlowersNacuums" as shown below:

TrimmerslEdgers/Brush
Cutters Population Usage hp

Conun. Trim/Brush Cut. 695.274 170 1.9 224.573.502

Conun. Hedgetrinuners 179,259 75 1.9 25.544,408

Cons. Trim/Brush Cut. 12,531,475 10 .7 87,720,325

Cons. Hedgetrinuners 47,649 7 .7 233.480

257,289,298 338,071,715

Average horsepower = 1.31

Leaf BlowersNacuums Population Usage hp

Conun. Hand Blowers 62,114 197 .8 9,789,166

Conun. 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 3.0 929,340

85,893,479 168.698,168

Average Horsepower = 1.96

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 BlowersNacuums",

"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 Cn Only where OPEl or PPEMA have not submitted values has CARB

data been used, when available, for lawn and garden equipment.

Hours of Use

Shredders> 5 hp and Shredders < 5 hp

All shredders are assumed to have the same usage rate, regardless of horsepower. The usage

has been weighted by consumer and commercial populations:

Cons:
Comm:

.64 x 16.5 hrs
+ .34 x 190 hrs

75.2 hrs

• Snowblowers

Snowblowers are assumed the same as snowthrowers.

Cons:
Comm:

.90 x 10 hrs
....10 x 60 hrs

15 hrs

•

Commercial Turf Equipment

The specialized turf care value supplied by CARB is utilized since both categories are

predominately wide area walk behind mowers. The value is 800 hours per year.

It California Air Resources Boud. Technical Support Documents for CaUfornio Exhaust Emission Standardr
and Test Procedures for 1994 and Subsequenr Model rear Utility and Lawn and Garden Equipment £nRlnes
Attacbment C to CARS Mailout 1190-64. El MOde, CA:Stale of California, December 1991.

FINAL - November 1991 ". - ,



Nomoad Engine aDd Vebicle Emission Study

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 fmd the average 4-cycle

horsepower for snowblowers£!:

Cons: .90 x 10 hrs x 4.S HP
..:C..:o.:;,ln;;,;m.:;,:_+-:.:.Ie:,0_x...:....:60..::,-:/u;.::..::..'S_x~6•..:0....:H:.:.P::,. = 5.1 HP

(.90 x 10) + (.10 x 60)

2-Cycle Engines:

The average 2-cycle horsepower for snowblowers was provided by LAWN-BOY""":

•

•
Tecumseh Eng:
Suzu/ci E",

.75 x 3.0 HP
+ .10 x 4.5 HP

3.7S HP

u. Note: TIle CARB data does contain S% 2-cycle engines. TIlelefore, the weigbiDJ is sligbtly understated.

•- Letter to Kevin Gteen (EPA), from Bob Carlson, Vice-Ptesident of Research and EngilWering. BrigSS & •
StnlltOD. 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 Summery' VOC, NOx, CO

..--_.....__..-----_...._----_...._----..--_.__...__......_---_.-

21.827.72622.988.300 72.251,937

--_.-.- tpy .....-._...
VOC NOx CO

5.639•.e4 6.547.76336,034.743
liJ'684,183 13,955'33324'480,414

tpsd lP;.VOC NOx......_-..--_._--.._........ --.---------_.- .

1,543 68 1.990
43 286 347

304 6 4.896
4,276 292 424

288 102 5.355
195 463 2.715
486 3.689 999
854 4.108 559

31 172 153

Jai iii ~
9.509 9,785 22.431

16,998 19.733 84.904
~ ~ 87207

63,998 67.752 194.542

15,751 2,806,402
104.233 128.673

5,659 608,482
46.724 1,934,235
37,255 1,954.589

168,934 990.935
885.926 607,593
937,142 849,397

62,781 55,947
218,799 1 §22 527

2.483,204 11,756.780

401,453
15.657

343.626
705.977
102.917
68,125

116,538
194,906

11.448
543 1'1

2,504.109

Equipment Category

All Sources

Lawn & Garden
Airport Service
Recreational
Recreational Marine
U9ht Commercial
Industrial
Construction
A9ricultural
Logging

MMn' YU''''
Nonroad Engin.. and Vehlcl..

Highway Vahlcles
Other Ar" and Point Sourct!

USA Invenlmy B •Emission Inventory Summary • VOC, NOx. CO
Percent of Totellnventory

....J'/e totel tpy ---_.- %tol81 tpsd % total tpwd
Equipment Category voc NOx CO VOC 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%
Recrea1loMlll 1.57% 0.02% 0.84% 0.47% 0.01% 2.52%
Recrea1loMlll M.nne 3.23% 0.20% 2.68% 6.68% 0.43% 0.22%
Ught eommerclBl 0.47% 0.18% 2.71% 0.45% 0.15% 2.75%
Industrtal 0.31% 0.73% 1.37% 0.31% 0.68% 140%
Cons1lUCllon 0.53% 3.86% 0.84% 0.76% 5.45% 0.51%
Agricultunll 0.8ll% 4.08% 1.1ll'Y. 1.34% 6.06'0/. 0.29%
Logging 0.05% 0.27% 0.08% 0.06% 0.25% a.os%
Mwto! y""', i.D ~ i.D 20m 2.D 2.57%
Nonroad Engln.. and V........ 11.47% 10.80% 16.27% 14.86% 14.44% 11.53%

Highway Vehicles 25.84% 28.49% 49.81"1. 26.56% 29.t3% 4364%

Othtr AM and Point 5mtmr 82,"" eg,Zlo/, 3385% 58,58% 56'430/· ~

An Sources 100.00% 100.00% 100.00"10 100.00'0/. 100.00"10 100 000'.

•
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USA Inventory B
EmisSion Inventory Summary· Air Taxies snd SOx

• Equipment Category PM Aldehyde. Benz_
tpy •••.•- •••- ••••••••_•.••_••...
1.3 But. Gas. Yap. SOx

Lawn & Garden 5.984 3.596 10.592 4.288 71.703 2.976
Airport Service 7.542 529 464 234 315 6.892
Recreational 12.678 1.325 9.848 4.236 17.772 509
Recreational Marlne 38.557 4.635 18.871 6.104 83.076 4.844
Li9ht Commercial 2.551 1,468 2.711 1.032 24.424 4.366
Industrial 6.807 2.901 1.840 800 8.873 6.647
Construction 72.702 17.284 3.431 1.772 3.631 77.443
Agrlcul1ural 105.151 28.259 5.762 3.044 3.310 73.117
Logging 5,423 1.190 331 152 877 5.193
MMe. V.s", ~W W W W ~
Nonroad Engines and Vehlct.. 273.599 61.188 53.848 23.882 213.981 206.592

Hlghw"Y Vehlctes 1.397.738 NO NO NO NO 652.572
Otb!r Art! and Point §gyreM §,3§4,829 W W tm tm 22 311,998

All Sources 8.055,957 NA NA NA NA 23.171.162

• USA Inventory B
Emission Inventory Summery - Air Taxies snd SOx
Percent of Total Inventory

- % totailpy ---._-_._--
Equipment Category PM Aldehydn Benz_ 1.3 But• Gas. VBf'. SOx
.._------_._--_..._-- -_._------~._-- ....-
Lawn & Garden 0.07% NA NA NA NA 0.01%
Airport Service 0.09% NA NA NA NA 0.03%
Recreational 0.16% NA NA NA NA 0.00%
Recreational MlII1ne 0.46% NA NA NA NA 0.02%
Ught Cornrnerci. 0.03'1(, NA NA NA NA 0.02%
Industrial 0.08% NA NA NA NA 0.03%
Construction 0.90% NA NA NA NA 0.33%
Agrlcul1ur. 1.31% NA NA NA NA 0.32%
Logging 0.07% NA NA NA NA 0.02%
MariO! V,,",, 20m ~ ~ ~ ~ 2JJ1I
Nonroad Engln.. and VehlcIee 3.40% NA NA NA NA 0.89%

Highway Vehlcte. 17.35% NA NA NA NA 2.82%
9th. Art. and Point Sgume 79'25'" ~ tia tia tia 96.29%

All Sources 100.00% NA NA NA NA 100.00%

•
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Adanta MSA Inventory B
Emlsalon Inventory Summary - VOC. NOx. CO

_e••_ ••••_ ..... lpy ...._--_...-_._. tpad t.
Equipment Category VOC NOx CO VOC NO.
---_...__....._----------_..._-------------_...- ...----------_....._-------_. ......._-------....__..._--_... -------------.
Lawn & Garden 5.884 271 48,154 21 1 38
Airport Service 311 2.073 2.518 1 6 7
Recreational 232 5 718 1 0 1
Recreational Marine 1.474 84 3,628 8 0 3
Ugh! Commercial 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
Made, y••tI. II lltQ II II tQ
Nonroad Engines and Vehlctes 12.340 20.232 96,516 44 69 '55

Highway Vehlcte. NO 69.146 NO 319 208 NO
Other Art' and Point SoufC!! tQ ~tQ m ~ t:!Q

All Sources NA 181.931 NA 650 526 NA

AdantaMSA Inventory B •Emission Inventory Summary· VOC. NOx. CO
Percent of Tot. Inventory

------% total tpy ------- % total tped % total tpwd
Equipment Category VOC NOx CO VOC NOx CO
------------------------- --._----------- ..
Lawn & Garden NA 0,15% NA 3,20% 0,19"1. NA
Airport Service NA 1.14% NA 0.13% 1.08% NA
Recreational NA 0.00% NA 0.14% 0.00% NA
Recreational M.-lne NA 0.06% NA 1.17% 0.08% NA
Ugh' Commerci. NA 0.18% NA 0.55% 0.17% NA
Industrial NA 1.1D% NA 0.42% 1.13% NA
Construction NA 7.48% NA 1.00% 9.36% NA
Agricuttural NA 0.87% NA 0.19% 1.12"/. NA
Logging NA 0.08% NA 0.04% 0.08% NA
Mada, yestl' tl6 ll.m tl6 ll.m ll.m ~
Nonroad Engines and VehIc:l. NA 11.12% NA 8.84% 13.20% NA

Highway Vehicles NA 38.01% NA 49.02% 39.61% NA
9th• Art. and Point fkl!"7" tl6 50,87% tl6 44,'ft 47,'9% ~

All Sources NA 100.00% NA 100.00% 100.00% NA

•
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AU.,ta MSA Inventory B
Emission Inventory Summary· Air Toxles and SOx• -~-~---~-~..__._-.._-_._-._.__.._._--_. Ipy ...._---_..__......._._-_._---.....
Equipment Calegory PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
.__....- .._.._--.._----_..-------_.._------_.._--_...__...-._----..._...-_._-_..._-............-------------_._---..-..
Lawn & Gsrden 86 56 154 62 1,127 51
Airport Service 150 11 9 5 6 137
Recreational 2 1 6 3 29 1
Recreational Marine 83 9 39 17 171 9
Ught Commercial 38 16 35 14 209 38
Industrial 62 36 25 11 142 62
Construction 1,115 267 53 27 51 1.192
Agricultural 177 48 10 5 17 124
Logging 11 3 3 1 9 9
Meriot v.1!f' W W W W WW
Nonroad Engines and Vehicles 1,724 448 334 144 1.761 1,623

Highway Vehicles NO NO NO NO NO NO
9th!!' ArU and potm Sou!'C!f W W W W WW
All Sourcas NA NA NA NA NA NA

•AUantaMSA Inventory B
Emission Inventory Summary· Air Toxles and SOx
P_I of TotaIlnvenlOry

----------- _ •••_-- % lot. tpy -_..- .._ ...- ...._ ....
Equipment Category PM Aldehyda8 Banz_ 1,3 But. Gas. Vap. SOx---_...- .._-----------....------_. ------_._---._-------_.
Lawn & Gsrden NA NA NA NA NA NA
Allport Service NA NA NA NA NA NA
Reaeallonsl NA NA NA NA NA NA
Reaeatlonal M.nna NA NA NA NA NA NA
Ught Commarci81 NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Constnlcllon NA NA NA NA NA NA
Agricultur81 NA NA NA NA NA NA
Logging NA NA NA NA NA NA
MariO! yauet, tI6 tI6 tI6 tI6 tI6 tI6
Nonroad Engln.. and Vahicl.. NA NA NA NA NA NA

Highway Vehicles NA NA NA NA NA NA
9tbtr Arta and point Sgynw tI6 tI6 tI6 tI6 tI6 tI6
All Sourcas NA NA NA NA NA NA

•
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BalUmore MSA Inventory B
Emission Inventory Summary' VOC, NOx, CO

-~..-_...._.._. tpy .-...__...__... tps<! lpwd
Equipment Category VOC NOx CO VOC NOx ...........•_.-----_..- ..._----_.-----------_.._..._--.--_..- .._--..._.---------_.. .._---------------._-----_..
Lawn & Garden 3,313 149 25,464 13 1 1
Airport Servtce 295 1,962 2,388 1 5 -
Recreational 617 10 1,093 1 0 9
Recreational Marina 2,216 351 8,349 13 2 2
Ught 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
Agricultural 429 2,065 1,750 2 9 1
Logging 51 8 158 0 0 0
MariO! vMsII' J...W i.m ~ ~ .l1 ~
Nonrcad Engines and Vehicles 11,254 20,856 96,249 43 74 185

Highway Vehicles NO 54,317 NO 200 164 1.328
9th. Art' and Point SoufC!! W am ~ ~ 1§:i ~

An Sources NA 135,149 NA 469 403 1.739

BallImore MSA In_ryB
Emission Inventory Summ8IY • VOC, NOx, CO

%lotal'
Percent of Total Inventory

-.------•.0;. tom! fpy ----_. % tot. tped
Equipment Category VOC NOx CO VOC 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"/,
Recreattonal NA 0.01% NA 0.12% 0.00% 0.51°/0
Recreatlonal M8rine NA 0.26% NA 2.83% 0.54~. 0.1 t%
Ught Commerci. NA 0.17% NA 0.60% 0.16"- 2.01"1"
Induslrtlll NA 0.98% NA 0.34% 0.90% 1.27%
Construction NA 6.50% NA 1.02% 9.09% 0.56%
Agriculturlll NA 1.53% NA 0.40% 2.25% 0.070/"
Logging NA 0.01% NA 0.03% 0.01% 0.02%
Marjaly..... I ~ f:IA g.u ~ ~
Nonrcad Engines and Velllclee 15.43% NA 9,18% 18.51% 10.66%.

Highway Vehicles NA 40.19% NA 42.64% 40.67% 76 35'''"
Otbtr Art. and point §g'. f:IA 44,38% f:IA 48,lft 49,82% 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· Air Toxies end SOx

• --..---_.._.--_._------_......-._-----.... tpy ...-..._----.._-.----.._----_..
Equipment category PM Aldehydes Benzene 1.3 But. Gas. Vap. SOx
------_...._------------_._-------_....-...--_..__.._-----_..------_...._.._--..._...-..---_...._..._......__._...._.......
Lawn & Garden 47 30 87 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 Commarcial 30 13 28 11 156 28
Industrial 45 22 15 6 79 44
Construction 721 171 34 17 33 764
Agricultural 231 62 12 7 15 161
Logging 2 1 1 1 5 1
Marin' V."ls mtm tm tm tm l.Z12
Nonr'Oad Engines and Vehicles 1,655 332 261 114 1.278 2.902

Highway Vehicles NO NO NO NO NO NO
Other Art' and Point Sourc!! !:ill. !:ill. !:ill. !:ill. !:ill. !:ill.
An Sources NA NA NA NA NA NA

• Baltimore MSA Inventory B
Emission Inventory Summery' Air Toxicll end SOx
Percent of Total Inventory

--------------------- % total tpy ----------------
Equipment category PM Aldehyde. Benz_ 1.3 But. Gu. V8f'. 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
AgricutlUrai NA NA NA NA NA NA
Logging NA NA NA NA NA NA
Madne Va"'.

~ tl6 tl6 tl6 tl6 tl6
Nonr'Oad Engines end Vehicles NA NA NA NA NA

Highway Vehicl.. NA NA NA NA NA NA
9ther Art' and Point Be,... tl6 tl6 tl6 tl6 tl6 tl6
All Sources NA NA NA NA NA NA

•
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Baton Rouge CMSA Inventory B
Emission Inventory Summary' vee, NOx. CO

_..._....---_. tpy ....._._.-_.--. tps<! tpwd
Equipment category vee NOx CO vee NOx ...........•_.__..--.._.-------..-_.-.._---------------_.-....._-----..--_..._----_....-----. -_._-_...__..__.__...-_.....
Lawn & Garden 1.094 66 11.012 4 0
Airport SaMee 227 1,510 1,833 1 4 5
Recreational 198 5 615 1 0 1
Recreational Marine 1,166 41 2.325 6 0 2
Ught Commercial 513 129 6.698 1 0 '8
Industrial 135 331 1,962 0 I 5
Construction 444 2.599 2,610 2 9 6
Agricultural 109 520 492 0 2 a
Logging 15 95 76 0 0 a
Mwin'v.... .lQI J..I!i ~ " i l
Nonroad Engines and Vehicles 4.009 7.145 28.016 16 23 46

Highway Vehleles NO 14,555 NO 64 44 NO
9th!! Art. and Point SouI'C!f W ~W m. 6U !::!Q.

All Sources NA 104.444 NA 350 293 NA

Baton Rouge CMSA Inventory B
Emission Inventory Summery - vee. NOx. CO •Percent of Total Inventory

--------"10 total lIlY -_._------ % total tpeel % total tpWI..
Equipment category vee NOx CO vee NOx CO---_._-..-_...._...------------_._-------_.._......_--- ....._-------_._._--- ._---~-._._ .... _-
Lawn & Garden NA 0.08% NA 1.18% 0,08% NA
Airport SaMca NA 1.45% NA 0.18% 1.41% NA
Recreational NA 0.00% NA 0.23% 0.01"_ NA
Recreational Marina NA 0.04% NA 1,73% 0,07% NA
Ught Commercial NA 0.12% NA 0.41% 0,12% NA
Industrial NA 0.32% NA 0.11% 0.31"_ NA
Construction NA 2.49% NA 0.48% 3,21"_ NA
Agriculturlll NA 0.50% NA 0.12% 0.68% NA
Logging NA 0.09% NA 0.01% 0,09% NA
Mad"' Vmtl, ti6 .l.ZZ:2I ~ 9.JlI1I J..ma ~
Nonroad Engines and Vehicles NA 8.84% NA 4.49% 7,89% NA

Highway Vehleles NA 13.94% NA 18.30% 14.97'l'_ NA
9th. Art. and Point §grr tI6 79,22% tI6 V,21% 7731% ~

All Sourcae NA 100.00% NA 100.00% 100.00% NA

•
0-8 FINAL - November 199 I



Baton Rouge CMSA Inventory B
Emission Inventory Summary' Air Toxlea and SOx

• -~.._...._..._..._...._-_._...._...._.•.. tpy ....__..__....._-..._------_.-.
Equipment Category PM Aldehydes Benzene 1.3 But. Gas. Vep. SOx......._....._...._...-...._...._------_..._-_.._-..._...._..._-......--_.....__._-...._...._.....-_......_....- ......__.._--.-._.........
Lawn & Garden 16 11 27 11 254 12
Airport Smce 109 8 7 3 4 100
Recreational 2 1 5 2 25 0
Recreational Marine 70 5 32 14 94 6
Light Commercial 15 7 14 6 84 15
Industrial 12 6 4 2 19 12
Construction 223 51 13 6 24 226
AgricUltural 58 16 3 2 3 41
Logging 8 2 0 0 1 8
Marin, Yu'II' ~~ ~ ~ ~ m
Nonroad Engines and Vehicles 624 106 106 46 508 1.159

Highway Vehicles NO NO NO NO NO NO
9th!! Art' and Point SolJrct! t:Q W W W WW
All Sources NA NA NA NA NA NA

Baton Rouge CMSA Inventory B• Emission Inventory Summary· Air Toxlea and SOx
Percent of Totellnventory

------------------- % tot8l tpy -------------------.
Equipment Category PM Aldehydes Benz_ 1.3 But. Gu. Vep. 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 Marlne NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
Industrlal NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agrtcuttural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
Marin. v-ut. I ti6 ti6 ti6 I ti6
Nonroad Engines and Vehicles NA NA NA NA

Highway Vehicles NA NA NA NA NA NA
Oth. Area and Point SsypM ti6 ti6 ti6 ti6 ti6 ti6

All Sources NA NA NA NA NA NA

•
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Boston CMSA Inventory B
Emission Inventory Summary· VOC. NOx. CO

Lawn & Garden 4,377 164 31.832
Airport S.rvIce 375 2,496 3,038
Recreational 2,203 35 3.769
Recreational Marine 6.913 1.059 31.237
Ugh! Commercial 2.427 519 29.277
Industrial 1.029 2.690 14,782
Construction 2.606 19.407 13.064
Agricultural 156 596 1,000
Logging 56 133 200
Mario. ya",' tQ tQ tQ
Nonroad Engines and Vehicles 20, t44 27,120 128.218

Highway Vehicles NO NO NO
9th!! Art. and Point Sourcw W tQ W
All Sources NA NA NA

Equipment category
_•••- ••••-.... tpy •.•••- ••••- ....

VOC NOx CO
tpad lpwd

VOC NOx ...........•-*•••- ....._ ••••_ •••_ ....._ •••••

22 1 1
1 7 8
2 0 32

48 8 3
7 1 80
3 7 40

12 91 14
1 3 1
0 0 1

2 i l
97 125 191

415 207 1,470

~ l§i ~

816 500 2.260

BostonCMSA Inventory B
Emission Inventory Summary • VOC. NOx. CO •Percent of Total Inventory

------% to'-l tpy 0/. totlll tl*l % totallpwu
Equipment category VOC NOx CO VOC NOx CO
---....--._----.._---------------------- .__.__...-----_....- -----..-------_ ..
Lawn & Garden NA NA NA 2.76% 0.200/. 0.47%
Airport Service NA NA NA 0.13% 1.37% 0.37'='/0
Reaeatlonal NA NA NA 0.22% 0.01% 1.43%
Recreational Marine NA NA NA 5.920/0 1.58% 0.15%
Ught Commerei" NA NA NA 0.83% 0.28% 3.55%
Industrial NA NA NA 0.36% 1.47% 1.7g<J/o

Construction NA NA NA 1.50% 18.28% 0.63°/0
Agricultural NA NA NA 0.10% 0.85% 0.03'%:1
Logging NA NA NA 0.020/0 0.07% 0.02"'/0

Marin, Ya"" l:l6 l:l6 l:l6 g.m 2.D 0.03%
Nonroad Engines and Vehicl_ NA NA NA 11.87% 24.91% 8.47"/0

Highway Vehicles NA NA NA 50.83% 41.37% 65,04°'0
9ther Art' and Pm", kuw l:l6 l:l6 !::Ia 3739% 33,71% 26.48"'.

All Sources NA NA NA 100.00% 100.00% 100.000'.

•
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Boston CMSA Inventory B
Emission Inventory Summary - Air Taxies and SOx

-~...._..._..._-_.-.._--...._.__._.._._-_.- tpy ......-.._...__..........._......- ......-.•Equipment Category PM Aldehydes Benzene 1.3 But. Gas. Vap. SOx...._._--_._--_...._...__._-----_.._--_...._--_..__.._-_....__..............__...__......_.._------_........--_._-_....__..__....__.....---....__.....
Lawn &Gardan 68 40 112 45 905 34
Airport Service 181 13 11 6 8 165
Recreational 83 8 63 27 116 3
Recreational Marine 307 77 174 74 1.198 82
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
Marin. Y.'II' mw ~ ~ ~~
Nonroad Engines and Vehicles 2.753 595 538 235 2.775 2.199

Highway Vehicles NO NO NO NO NO NO
9th!!' Art' and Point SoureR tjg, tjg, tjg, tjg, tjg,tjg,

All Sources NA NA NA NA NA NA

BostonCMSA Inventory B• Emission Inventory Summary - Air Taxies and SOx
Percent of Total Inventory

------- . % totaltpy ------------------
Equipment Category PM Aldehydes Benz_ 1.3 But. Gas. V8fJ. SOx------_._--_...._------_.._----_..._------------------------------------------------_....-----_...---._-_.._.
Lawn & Garden NA NA NA NA NA NA
Airport StIfVica NA NA NA NA NA NA
Recreational NA Not. NA Not. NA NA
Recreational Marine Not. Not. Not. Not. NA NA
Ught Commardlll Not. Not. Not. Not. Not. Not.
Industrial Not. Not. Not. Not. Not. NA
Construction Not. Not. Not. Not. NA NA
Agriculturel Not. Not. Not. Not. NA Not.
Logging Not. Not. Not. NA Not. NA
Marto! V..glI tI6 tI6 tI6 t:I6 tI6 tI6
Nonroad Engines and Vehicles Not. Not. Not. Not. Not. Not.

Highway Vehicles Not. Not. NA NA NA NA
9th. Art' and Point 52'S" tI6 t:I6 t:I6 tI6 tI6 t:I6

All Sources Not. Not. Not. NA Not. Not.

•
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Chicago CMSA Inventory B
Emission Inventory Summary' VOC. NO•• CO

•••.•---------. tpy ...--_•..-_.-•.
vee NO. CO

NA 485.111 NA

153,215 NO

392107 tm

tpsd tpwd
Vee NO. ...........•-------._--.._--------_..._.

39 2 "2 14 17
3 0 49

17 2 0
11 2 135
6 15 89

10 64 12
4 19 2
0 0 1
1 ~ ~

93 144 324

588 462 NO

U22 §la ~

1,710 1.209 NA

52,394
6.153
5.638
5.940

49,400
32.387
11,167

2.941
208

300
5.063

53
205
876

5.608
13,567
3.508

1

SW
29,789 166.226

7.579
76t

3.350
2.432
4.099
2.214
2,021

730
69

W
23,255

Equipment Category

All Sources

Lawn & Garden
Airport Servica
Recreational
Raereatlonal Martne
Light Commercial
Industrial
Construction
Agricultural
Logging
Mario, Y"SIf!
Nonroad Engines and Vahlctes

Highway Vahieles
Om" AwS and Psziot Sourca

Chicago CMSA Inventory B
Emission Inventory Summary - vee. NOx, CO •Percent of TotallnvenlOry ---_IO... tpy ------ % totlll tpsd % total tpWd
Equipment Category vee NO. CO vee NOx CO
.._...-.---_...._..._._-.__..__._------------ ----._-----..._--
Lawn & Garden NA 0.06% NA 2.28% 0.13% NA
Airport Servlce NA 1.04% NA 0.120/. 1.15% NA
Recreational NA 0,01% NA 0.18% 0.00"1. NA
Recreational M..t.,. NA 0.04% NA 1.00% 0.13% NA
Ught Commercial NA 0.18% NA 0.67% 0.20% NA
Industrial NA 1.16% NA 0.37% 1.27% NA
Construction NA 2.80% NA 0.58% 5.29% NA
Agricultural NA 0.72% NA 0.23% 1.59% NA
Logging NA 0.00% NA 0.01% 0.00% NA

Marin. V-"" ~ ll.ma ~ ~ ~ NA
Nonroad Engines and Vahlclea NA 6.14% NA 5.46% 11,95% NA

Highway Vshielss NA 31.58% NA 34.37% 38.18% NA
Other Art, and rot", §p'," ~ 622!?Cr ~ 89.17% .9,87% ~

All Sources NA 100.00% NA 100.00% 100.00% NA

•
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Chicago CMSA Inventory B
Emission Inventory Summary • A~ Taxies end SOx

_...._......_..._....-...........-_....._......-.... tpy ......._-.._....._----_._-_.......
• Equipment Cetegory PM Aldehydes aenzene 1.3 But. Gu. Vap. SOx--_.....__..-......_._-_.......- ......-.._..-._---_.._-_...._.._------._..-_.._.------.----_.._----------_._.._-_.._--------------oo--

Lawn & G8n:len 124 70 197 80 1,432 56
Airport Service 366 26 23 11 16 335
Recreational 128 13 96 41 174 5
Recreational Marine 124 15 59 25 491 19
Light Commercial 122 51 114 46 596 105
Industrial 232 96 60 26 284 227
Construction 1.168 267 59 30 85 1.160
Agricultural 390 105 21 11 30 274
Logging 2 1 2 1 7 0
Marin' y.,et, mw W W WW
Nonroad Engines and Vehicles 2.956 843 630 272 3.115 2.201

Highway Vehicles 113.525 NO NO NO NO NO
9th• AM and point Sgurctl 181,246 W W W W!:&
An Sources 297.727 NA NA NA NA NA

Chicago CMSA Inventory B•Emission Inventory Summary· Air Taxies and SOx
Percant of Total Inventory

--.---........---......--....--. % total tpy _.--....._._.._ ....
Equipment Cetegory PM Aldehydes Banz_ 1.3 But. Gas, Vap, SOx----------_._..__ ....---------------------_.._----------...•------------_.._-------_.-----._--_..
Lawn & GlII'dan 0,G4% NA NA NA NA NA
Airport Se<vica 0,12% NA NA NA NA NA
Recreational 0.G4% NA NA NA NA NA
Recreational Mart". 0,04% NA NA NA NA NA
Ught Commercial 0,G4% NA NA NA NA NA
Industrial OJ)8% NA NA NA NA NA
Construction 0.39% NA NA NA NA NA
Agriculturel 0,13% NA NA NA NA NA
Logging 0,00% NA NA NA NA NA
MariO! Vn"" 2JD ~ ~ & & ~
Nonroad Engines and Vehlclee 0.9ll'llt NA NA NA NA NA

Highway Vehicles 38,13% NA NA NA NA NA
9th. Art' and Point 57 '"W 6Q.'D & & ~ & &
All Sources 100.00% NA NA NA NA NA

•
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Cleveland CMSA Inventory B
Emission Inventory Summary - VOC. NO•• CO

_..._...._.-_. tpy ....._...._--_. tpad tpwd
Equipment category VOC NO. CO VOC NO•

.............._..._.-----_.._-_.-...._.._...._--_._...._--_._----..--_.........._--....._..._. -_..._-------------------_..
Lawn & Garden 4,098 163 29.523 21 1
Airpor1 SeMce 323 2.151 2.608 1 6 7
Recreational 507 8 854 0 0 7
Recreational Marine 1.050 111 3,147 7 1 0
Light Commercial 1,643 351 19.802 5 1 54
Industrial 954 2.470 13.755 3 7 38
Construetton 733 5.169 3.989 3 24 4
Agricultural 338 1.576 1,371 2 9 1
Logging 27 8 84 0 0 0
Marjo' V_s", ~ m UU ~ Q ~
Nonroad Engines and Vehlcl.. 10.876 12.117 78.890 45 49 119

Highway Vehicle. NO 64.808 412.340 242 195 2.3609m- Aria and Point Sourctl W ~ BJl!l m 1ll ill

All Sources NA 139,226 579.631 658 415 2,731

Cleveland CMSA Inventory B
Emission Inventory Summary· VOC. NO•• CO •Percent of Total Inventory

'Y.to'-l tpy % total tpsd ~.~ total tpwu
EqUipment category VOC NOx CO VOC NOx CO-----_.._--------------_......_----- -----______0 ------._--_..-
Lawn & Gardan NA 0.12% 5.09% 3.25% 0.21% 0.27%
Alrpor1 SeMca NA 1.54% 0.45% 0.14% 1.420/. 0.26%
Recreational NA 0.01% 0.15% 0.06% 0.00% 0.2]'01"
Recreational Marine NA 0.08% 0.54% 1.11% 0.21% 0.00%
Light COfTl<T1erclai 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% 0.89% 0.53% 5.87% 0.16%
Agricultural NA 1.13% 0.24% 0.28% 2.08% 0.03%
Logging NA 0.01% 0.01% 0.01% 0.01% 0,01''10

MariotV" at ~ g.u 2JA 2.llZ2I ~
Nonroad Engines and Vshlcl.. 8.70% 13.61% 6.90% 11.74% 4.37°/"

Highway Vehicle. NA 48.55% 71.14% 38.86% 47.10% 86.41"'0

9th" AI'!' and Point §Slime ~ "75% 1525% 56,24% 41,11% 9.21 0/
"

All Sourcee NA 100.00% 100.00% 100.00% 100.00% 100.00e/"

•
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Cleveland CMSA Inventory B
Emission Inventory Summary - Air Taxies and SOx

• _..._....._..._..._...- ....-._-_....__..-. tpy -_.__..._._--..._...__.....
Equipment Category PM Aldehydes Benzene 1.3 But. Gas. Vap. SOx--_..---------_._-------------------_._--.._--------------------------_..__._-----_...._-_.__..".._-.-_..._-_..---.__....-
Lawn & Garden 68 39 105 42 854 31
Airport Service 156 11 10 5 7 142
Recreational 19 2 15 6 26 1
Recreational 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 11 29 449
Agricultural 176 47 10 5 16 123
Logging 1 0 1 0 3 1
Marin' yu,et. W W W tm tmtm
Nonroad Engines and Vehicles 1.057 270 256 110 1.549 899

Highway Vehicles 46.729 NO NO NO NO NO
9th!! Art. and Point SouI'C!l ~W W W WW
All Sources 112.073 NA NA NA NA NA

• Clevelend CMSA Inventory B
Emission Inventory Summary - Air Taxies and SOx
Percent of Total Inventory

---------- ------- % tot" tpy
_..........__.__.

Equipment Category PM Aldehydes Benz_ 1.3 But. Gu. Vap. SOx
---..._-_....._..__.._._-_........_--_.._---_.._---_._._-------------------------------------._.._.-_..
Lawn & Garden 0.06% NA NA NA NA NA
Airport Service 0.14% NA NA NA NA NA
Recre8tional 0.02% NA NA NA NA NA
Recreation" Marina 0.04% NA NA NA NA NA
Ught Commarcilll 0.04% NA NA NA NA NA
Industrial 0.0i% NA NA NA NA NA
Constnlctlon 0.39"- NA NA NA NA NA
Agricuttur. 0.18% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
Marin. yr'e!' g.m ~ ~ ~ ~ ~
Nonroad Engln" and Vehicles 0.94% NA NA NA NA

Highway Vehicles 41.70% NA NA NA NA NA

9ther Art' and fotm Bernw 57iD ~ ~ ~ ~ ~

All Sources 100.00% NA NA NA NA NA

•
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OenverCMSA Inventory B
Emission Inventory Summary - VOC. NOx, CO

__~~e_ •••__••_. tpy ------...-----_. tpad

------_._:~~.Equipment Category VOC NOx CO voe NOx
---..--------_._-----_...-_.-----------------------..---......_--- ....-----------_. --_..._---_...-...._...--_..- ....---
Lawn & Garden 2.490 170 23.512 13 I
Airport Service 239 1,591 1,931 1 4 5
Recreational 1.480 24 2.542 I 0 21
Recreallonal Marine 765 82 2.298 5 1 0
Light Commercial 2.010 465 25.138 6 I 69
Industrial 445 1.182 6.209 1 3 17
Construction 896 5.689 5.032 4 27 6
Agricultural 208 1,020 798 1 6 1
Logging 19 1 58 0 0 0
Marin,V-. W W 2 W W 2
Nonroad Engines and Vehicles 8,553 10.225 67,515 32 43 126

Highway Vehicle. NO NO 417,406 NO NO 2.371
9th. Arts and Point SautS!! W W am w w ~

All Sources NA NA 543.791 NA NA 2.665

OenverCMSA Inv_ryB
Emission Inventory Summary • VOC. NOll. eo •Percent 01 Totallnventory

_.-_.-~to" tpy -------....- % total tpad % total tpwa
Equipment Category VOC NOx CO VOC NOx CO---_._------_.._..__.._-_.._---------._..-.. -----_._- ----..-------- -----------------
Lawn & Garden NA NA 4.32% NA NA O.2~/..
Airport Service NA NA 0.36% NA NA 0.20%
Recreational NA NA 0.47% NA NA 0.80'%1
Recreational Marlne NA NA 0.42% NA NA 0.00%
Light Comfnerclal NA NA 4,82% NA NA 2.58%
Industrial NA NA 1.14% NA NA 0.64%
Construc1lon NA NA 0.93% NA NA 0.2"%
AgrIcuI1ural NA NA 0.15% NA NA 0.02%
Logging NA NA 0.01% NA NA 0.01'%)
Marin'V.... f! tI6 g.m tI6 tI6 ~
Nonroad Engines and V..icI_ NA 12.42% NA NA 4.73%

Highway Vehicle. NA NA 78.78% NA NA 88.98'''0
9th. AM and Point §P'a- tI6 tI6 ' 0,83% tI6 tI6 ~

All Sources NA NA 100.00% NA NA 100.000'0

•
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Denver CMSA Inventory B
Emission Inventory Summary' Air Toxics and SOx

_..._._.._..._.---...._._-_...._...._--_. tpy ,.._-_.._--..__...._...._.....

•Equipment Category PM Aldehyde. Benz.ne 1,3 But. Gas. Vap, SOx
--_...__._--..._----------------------------_.._-------.---------------------------------------------------_._.
Lawn & Garden 39 26 63 25 537 29
Airport Service 115 8 7 4 5 105
Recreational 56 6 42 18 76 2
Recreational Marine 40 6 20 8 114 7
Light Commercial 60 25 56 22 310 55
Industrial 56 20 12 5 52 54
Con.truction 490 111 26 13 42 498
Agricultural 110 30 6 3 16 80
Logging 0 0 1 0 2 0
Mario' yaSlt. t:II2. t:II2. t:II2. t:II2. t:II2.t:II2.
Nonroad Engines and Vehlcfes 967 232 232 100 1,154 830

Highway Vehicle. 32.716 NO NO NO NOND
Other Are. and Pofn! Sourct! 146,677W t:II2. t:II2. t:II2.t:II2.
All Sources 180.360 NA NA NA NA NA

DenverCMSA Inventory B
Emission Inventory Summary· Air Taxa and SOx

• Percent 01 Total Inventory _,__,_"__,__,_,___"_,,,__,_,, % total tpy .._.___._.._._..._.._.__....

Equipment Category PM Aldehydes Benz_ 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
Ught Commercllll 0.03% NA NA NA NA NA
Industrial 0.03% NA NA NA NA NA
Construction 0.27% NA NA NA NA NA
Agriculturlll 0.08% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
Mwi"' y."', g.m l:l6 l:l6 l:l6 l:l6 l:l6
Nonroad Engines and Vehlcfee 0.54% NA NA NA NA NA

Highway Vehicle. 18.14% NA NA NA NA NA
9ther Art' and Point 'err 81,32% l:l6 l:l6 l:l6 l:l6 l:l6

All Sources 100.00% NA NA NA NA NA
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EI Paso MSA Inventory B
Emission Inventory Summary· vee. NO•• CO

....._..•.•...•. tpy -...._--.---.-. tpsd lpwd
Equipment Category vee NO. CO vee NO•

_._.._-----~.._----_...._....__..__...__.._..._---..._...._..._...-.._-------..•...•.•_.... ....._--._........_....-.....
Lawn & Garden 595 38 5,679 2 0 4
Airport Service 71 470 575 0 1 2
Recreational 178 4 548 1 0 ,
Recreational Marine 0 0 0 0 0 0
Light Commercial 501 129 6,598 1 0 18
Industrial 212 537 2.997 1 1 8
Construction 258 1,730 1.444 1 6 3
Agricultural 48 205 232 0 1 0
Lo99in9 3 4 9 0 0 0
Mario' vugl' 2 2 2 2 2 2
Nonroad Engines and Vehicles 1,863 3.117 18.082 6 10 36

Highway Vehicles NO 11,156 320.700 36 34 756
Other Arts and Point Sources !:!Q ~ Wl22 §2 ~ ~

All Sources NA 34,655 358,782 103 69 816

E1 PasoMSA Inventory B
Emission Inventory Summary· vee, NO•• CO •Percent of Total Inventory

-----·pJ.to!al tpy - %total tpad % total tpwd
Equipment Category vee NOx CO vee NO. CO.._...._----_..._..._...._...._...._.-...__.... .._---------_...._..•.. ---------._------
Lawn & Garden NA 0.11% 1.59% 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 Mllrina NA 0.00% 0.00% 0.00% O.OO'Y. 0.00%
Light Commercial NA 0.31% 1.86% 1.36% 0.51% 2.22%
Industrial NA 1.55% 0.84% 0.59% 2.14% , .01%
Construction NA 4.99% 0.40% 0.91% 9.10% O.3~/o

Agricultural NA 0.59% 0.07% 0.11% 1.11% 0.02%
Logging NA 0.01% 0.00% 0.01% 0.01". 0.000/0
Marin. Va"" t:t6 2.m 2.m 2.m 2.m !2.m
Nonroad Engines and V....IcI_ NA 8.99% 5.07'Y. 6.09% 14.91% 439"',

Highway Vehicles NA 32.19% 89.89% 35.40% 48.87'Y. 92.63%
Oth. Area and Point Ss:rrrr t:t6 5"'% ~ 58,51% 38,15% 298"'.

AIlSou~ NA 100.00% loo.00'Y. 100.00% 100.00% 100.000/0

•
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EI Puo MSA Inventory B
Emission Inv.ntory Summary' Air Toxles and SOx

•••••- •...- •••- •••- ••••- •••-••••- ••.•-.... tpy •••••---.-•••-••••_••••_...•.

•
Equipm.nt Category PM Aldehyd.s Benz.n. 1.3 But. Gas. Vap. SOx
••_ •••_ ••••__•••_ ...._ ....__.... .... ....._ •••--_..-------. .... • • .. .. .a__·

Lawn & Garden
Airport Service
Recr.ationai
Recr.atlonal Marin.
Ught Comm.rcial
Industrial
Construction
Agricultural
logging
Marin, Yu'II'
NonroadEnginesandVehicles

Highway Vehicl.s
Other Aft. and Po;nt SaYrE!!

All Sources

10
34

2
o

15
22

145
22
o
II

251

7.278 NO
129939 tQ

137,488

6
2
1
o
6
9

36
6
o
II

67

NA

15 6 116
2 1 1
5 2 23
0 0 0

14 6 81
6 2 27
8 4 12
1 1 3
0 0 0
~ ~ ~
51 22 262

NO NO NO NO
t:!Q t:!Q t:!Qt:!Q

NA NA NA

7
31
o
o

15
21

154
16
o
II

245

NA

EIPuoMSA Inventory B•Emission Inv.ntory Summary· Air Toxies and SOx
Percent of Total Inv.ntory

-.----•••-.-------.---.-----. % tot. tpy .------.---.-.--••-
Equipm.nt Category PM Aldehydu Benz_ 1,3 But. Gas. V8fJ. SOX
...--------------------_.---._--------------------------------------.._--_._----------_..._---_.....
lawn & Garden 0.01% NA NA NA NA NA
Airport Service 0.02"10 NA NA NA NA NA
R.....ational 0.00% NA NA NA NA NA
Reer.atlonal Marine 0.00% NA NA NA NA NA
Ught Comm.rcial 0.01% NA NA NA NA NA
Industl1a1 0.02"10 NA NA NA NA NA
Construction 0.11% NA NA NA NA NA
AgrJcuttural 0.02"10 NA NA NA NA NA
logging 0.00% NA NA NA NA NA
MMo. V.."" ~ ~ t.:l6 t.:l6 t.:l6 t.:l6
Nonroad Engines and Vehicles 0.18% NA NA NA NA

Highway Vehicl.s 5.29% NA NA NA NA NA
9th!! Area and Poin15?". 94,53% t.:l6 t.:l6 t.:l6 t.:l6 t.:l6

All Sources 100.00% NA NA NA NA NA

•
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Hartford NECMA Inventory B
Emission Inventory Summary - VOC, NO" CO

_...._...._--_.. tpy .....__...-..... tpsd lpwd
Equipment Category VOC NO. CO VOC NO. ._._.--_._.•---...--.....--...-------_._......_-_.-......_.._--_..- ...._..---_.....-----------_.... ...-.__._........_-_._......._..-_...
Lawn & Garden 2,435 77 14,964 13 0
Airport SeMC4I 270 1,800 2,188 1 5 6
Recreational 951 15 1,629 1 0 14
Recreetlonal Marine 1,779 147 5,214 13 1
U9ht Commercial 594 127 7,165 2 0 20
Industrial 320 860 4,525 1 2 12
Constructeon 856 7,529 4,447 4 35 5
Agricultural 115 490 624 1 3 0
Logging 33 33 106 0 0 0
Mario, Vesel' 11 ~ ~ Il 1 ~
Nonroad Engines and Vehicles 7,363 11,339 40,890 34 48 62

Highway Vehicles NO 29,311 108,380 189 88 590
Other At" and Point Sourcn t:IQ ~ am II 11 ill

All Sources NA 52,300 201,267 300 155 862

Hartford NECMA Inventory B
Emission Inventory Summary - VOC. NO., CO •Percent of Totlllinventory

-%totmtpy % totlll tped % total tpwu
Equipment Category VOC NO. CO VOC NO. CO
•••-....._-......_-....__..._ .....__....__.....- .._-----_._-----_••--....oo. ----_....__. ._-_......_--_ ...
Lawn & Garden NA 0.15% 7.43% 4.27% 0.27"1. O.41 Q/e

Airport s.rvice NA 3.44% 1.09% 0.25% 3.19% 0.700/03

Recreational NA 0.03% 0.81% 0,26% 0.01% 1.62%
Recreational Marine NA 0.28% 2.59% 4.23% 0.71% O.07a~

Ught Comman::ial NA 0.24% 3.58% 0.58% 0.23% 2.28%
Industrial NA 1.84% 2.25% 0,30% 1.52% 1.44%
Construction NA 14.39% 2.21% 1.36% 22.96% 0.57%
Agricultural NA 0.94% 0.31% 0.21% 1.74% O.05~/Q

Logging NA 0.06% 0.05% 0.03% 0.06,.. O.OJOJo

Marin. y.", ~ g.m w:tI w:tI Ilom 091%
Nonroad Engines and Vehlcl. NA 21.68% 20.32% 11.45% 31.14% 7.16"1"

Highway Vehicles NA 58.04% 53.85% 82.g1% 57.18% 68,47°'0
9th. Am' and Pgtnt §PIT" U6 22,28% 25,&1% 25M'" 11·lQ% 24,3;-"'0

All Sources NA 100,00% 100.00% 100.00% 100,00% 100.00"'0

•
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HBrlford NECMA Inventory B
Emission InvantCllY Summary' Air Toxies and SOx

----------•••- •••- •••---•••••••- ••••---.. tpy .-•••- •••--••••--•••--- •••.

•
Equipment Category PM Aldehydes Benz_ 1.3 But. Gas. Vap. SOx
.._-.-_ -..__.__..-._._ ---.._ _ _ - _ __ -.--_ _ _--_._--_._ _ _------._ .
Lawn & Garden 40 21 64 26 455 15
Airport Service 130 9 8 4 6 119
Recreational 36 4 27 12 50 1
Recreational Marine 95 13 47 20 227 14
Light Commercial 18 7 17 7 86 15
Industrial 41 15 9 4 38 39
Construction 627 138 25 13 16 640
Agricultural 54 15 3 2 8 38
Logging 3 1 1 0 3 3
Marlne V".' t:Q t:Q t:Q t:Q t:Q t:Q
Nonroad Engines and Vehicles 1.044 223 201 88 889 885

Highway Vehleles NO
9th!! Area and Point Sourcv tQ

An Sources NA

NO
!:!l2.

NA

NO
!:!l2.

NA

NO

!:!l2.

NA

NO NO
!:!l2.!:!l2.

NA NA

HBrlford NECMA Inventory B•Emission InvantCllY Summary· Air Toxies and SOx
Percent of Total Inventory

-.-.-.-.-.----••--.-.- % totlll tpy .----••- ••--.-----.
Equipment Category PM Aldehydes Benzene 1.3 But. Gas. Vap. SOx
.._...------.._----_...._--------------------_..------------..-------------------------------_.
Lawn & Garden NA NA NA NA NA NA
Airport Servica NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marina NA NA NA NA NA NA
Ught Commercial NA NA NA NA NA NA
Indu.trial NA NA NA NA NA NA
Construetton NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
Madn. Va.... t:l6 t:l6 !::l6 t:l6 t:l6 t:l6
Nonroad Englnasand Vehlcl_ NA NA NA NA NA NA

Highway Vehlele. NA NA NA NA NA NA
9th!! Ar•• and Point 52"" t:l6 t:l6 !::l6 t:l6 t:l6 I::I!

All Sources NA NA NA NA NA NA

•
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Houston CMSA Inventory B
Emission Inventory Summary· vee, NOx. CO

_..._...._.... tpy -...._....- .... tpad lpwd
Equipment Category vee NOx CO vee NO.

••••••••••••
-------------_.._--_..-----------_..._..._------------._........_.......... ....._.__...._-.._....- .....
Lawn & Garden 6.523 334 55.672 24 1
Airport Service 411 2.739 3.331 1 8 s
Recreational 579 13 1.778 2 0 2
Recreational Marine 11.387 441 26.260 60 2 20
Light Commercial 4.518 1.166 59.504 13 3 163
Industrial 1,143 2.833 16.449 3 8 45
Constructlon 2.606 15.852 15.198 9 57 33
Agricultural 650 3.237 2.623 2 12 2
Logging 69 188 271 0 1 1
Marje, v-el' W .l.6.W J.Zl1 ~ ~ ~
Nonroad Engines and Vehicles 28.575 39.285 182.801 118 126 321

Highwey Vehicles NO 100.885 NO 442 304 NO
Otbtr Art. and Point Sourcu W 440.gg5l:Q J..m ~ t:!Q

All Sources NA 581.055 NA 1.950 1.289 NA

Houston CMSA Inventory B
Emission Inventory Summary - vee. NOx, CO

%totaIIP.
Percent of Tolallnventory

----.._--% tolal tpy ..._---_. % tallll lpsd
Equipment Calegory vee NOx CO vee NOx co
-...-----...__.---_._-_..._-._---_.._--_..._.._----------_...-----_....._-_... ..._-.._- .._-----_....-.-....--_.... ------------_._ ..
Lawn & GlItden NA 0.08% NA 1.21% 0.10% NA
Airport Service NA 0.47% NA 0.08% 0.580/. NA
Recreational NA 0.00% NA 0.12% 0.00"1. NA
Recreational Mllrina NA 0.08% NA 3.05% 0.18% NA
Light Commarcilll NA 0.20% NA 0.84% 0.25% NA
Industrial NA 0.49% NA 0.17% 0.80% NA
Construction NA 2.73% NA 0.48% 4.45% NA
Agricultural NA 0.56% NA 0.12% 0,94% NA
Logging NA 0.03% NA 0.01% 0.04% NA
Marin. Y!!!!I' t:I6 iJ£(a ~ l!J!aI 6.WI NA
Nonroad Engines and Vehlcl.. NA 6.76% NA 5.97% 9.78% NA

Highway Vehicles NA 17.36% NA 22.68% 23.570/. NA

9th!! Art' and Point h'rsM t:I6 75,88% t:lA 71,31" 66§S% t:l6

All Sources NA 100.00% NA 100.00% 100.00% NA

•
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Houston CMSA Inventory B
Emission Inventory Summary - Air Toxles and SOx

• Equipment Category

-~..-.._--------------_._-_._--_..__.__. tpy ._._-----------------------_.
PM Aldehydes Benzene 1.3 But. Gas. Vap. SOx

.._._--....- ....._--_._._----------._-_.__..._---------..__..--..._---._----------_.------------_._------..----_.--.---
Lawn & Garden 108 67 174 70 1.106 61
Alrpon Service 198 14 12 6 8 181
Recreational 6 3 15 7 75 1
Recreational Matine 690 61 326 140 624 62
Li9ht Commercial 137 58 124 50 729 138
Industrial 110 48 31 13 151 107
Construction 1.351 314 76 38 134 1.380
Agricultural 359 97 19 10 18 253
Logging 17 4 2 1 6 16
Marin. Yaat. mw W l:W. l:W. ~
Nonroad Engines and Vehicles 3.717 666 780 335 2.850 7.350

Highway Vehicles NO NO NO NO NONO
9th« Are. and Poim Sourcn W W W W l:W.W
All Sources NA NA NA NA NA NA

•Houston CMSA Inventory B
Emission Inventory Summary - Air Toxles and SOx
Percent of Total Inventory

----------------------. % totlll tpy -- --------_.
Equipment Category PM Aldehydes Benz_ 1.3 But. Gu. VlIp. SOx
-----------_.._-------._-----------------..._-------._--..._------------------------------------_...
Lawn & Garden NA NA NA NA NA NA
Airpon Service NA NA NA NA NA NA
Recreatlonal NA NA NA NA NA NA
Recreatlonal M.nne NA NA NA NA NA NA
Ught 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

Mart"' y""" ~ ~ ~ ~ ~ ~
Nonroad Engines and VahlcIes NA NA NA NA NA NA

Highway Vehicles NA NA NA NA NA NA
Osh!! Art! and Poins 'm'U" tlA tlA tlA tlA tlA tlA
All Sources NA NA NA NA NA NA

•
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MlsmiCMSA Inventory B
Emission Inventory Summary - VOC. NO,. CO

_..._....-.•.. tpy .....__.._.__.
tpad tpwd

Equipment Cetegory VOC NO. CO VOC NO.
.._......•.._-----------_.---------.-_...-.-----_...._......-.-----_...._..__.-_._.....-.... ....._..._...._------_.-_..-.

Lawn & Garden 3,612 244 35.678 13 1
AlrpoM Service 186 1.239 1,501 1 3 4
Recreational 405 9 1,255 2 0 2
Recreational Marine 2.598 212 6.710 13 1 5
Ught Commercial 1.497 376 19.562 4 1 54
Industrial 807 1,941 11,826 2 5 32
ConslnJcllon 1.297 10,164 6,938 5 37 15
Agricultural 192 819 1.075 1 3 1
Logging 14 0 43 0 0 0
Marin. Yeatt' ~ J..mlm ~ ! 1m
Nonroad Engines and Vehicles 11.552 16.314 84.590 43 55 138

Highway Vehicles NO 63.266 NO 307 191 NO
Oth,r Art' and Point Soutcft t& ~Im m iZ t:m
All Sources NA 115.044 NA 585 343 NA

MlsmiCMSA InventoryB
Emission Inventory Summary - VOC. 00.. CO •Percent of Tolalinventory

------'Ye tot8l tpy _._-- %tol. tpsd % total tpwu
Equipment Celegory VOC NO. CO VOC 00. CO---_..__.---_..._-_..__.-----_.._------------------------.- -.-....._-_...._-_..._-....----- _.e._. ____.____.
Lawn & Garden NA 0.21% NA 2.29% 0.26% NA
AlrpoM 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 2.27% 0.33% NA
Ught eommerci. NA 0.33% NA 0.71% 0.30% NA
Industrial NA 1,69% NA 0.40% 1.55% NA
ConSInJcllon NA 8.84% NA 0.80% 10,72% NA
Agrtcuttural NA 0.71% NA 0.12% 0.69% NA
Logging NA 0.00% NA 0.01% 0,00% NA
Marin, V",''' I:f6 ~ I:f6 ~ l.WI NA
Nonroad Engines and Vehicles NA 14.18% NA 7,40% 18.09% NA

Highway Vehicles NA 54.99% NA 52.44% 55,58% NA
9th• ACII and poim Sgyn;e tI6 39""" tI6 49,'7% 28,32% t!e.

All Sources NA 100.00% NA 100.00% 100.00% NA

•
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MlamiCMSA InY""tory B
Emission Inyentory Summary· Air Toxies end SOx

• -~..__._._._._._.-._._-----_._._._._-.... tpy -._----._--._-----_..._----_.
Equipment Category PM Aldehydes B""z""e 1.3 But. Gu. Vap. SOx
.__..------------_..-------------.--._..._....--.._..-_._---.--------_...•...-_...------..---_..._-..-......--_...--_....
Lawn & Gard"" 61 40 95 38 682 42
Airport Sarvice 90 6 6 3 4 82
Recreational 4 2 11 5 52 1
Recreational Marina 132 16 64 27 497 20
Light Commercial 45 19 41 16 246 44
Industrial 67 33 22 9 114 66
Construction 838 203 38 20 41 888
Agricultural 90 25 5 3 15 64
Logging 0 0 0 0 2 0
Marin' Y.U" W W W W WW
Nonroad Engines and Vehicles 1,327 344 281 121 1,651 1.207

Highway Vellieles NO NO NO NO NO NO
9th" Art' and potnt Sourcu W !:Q W !:Q WW
All Sources NA NA NA NA NA NA

•MlamlCMSA InY""tory B
Emission InYentory Summary· Air Toxies and SOx
PerCtHlt of Total Inventory

-.-----.-. % total tpy
Equipment Category PM Aldehydes B""z_ 1,3 But. Gu, Vep. SOx--_..-_....-....- ....._....__...--.--._._--------_..._._-_.--_..._-----_...--------_....__..._.._--_...-_.
Lawn & Gerd"" NA NA NA NA NA NA
Airport Servlca NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Metina NA NA NA NA NA NA
Ught Commarcilll 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
Marin. Valli' ~ ~ ~ ~ ~ ~
Nonroad Engines and Vahlc:lae NA NA NA NA NA NA

Highway Vehicles NA NA NA NA NA NA
9th!! Art. and point 'S'". ~ ti! t:la ti! tI6 tI6
All Sources NA NA NA NA NA NA

•
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Mllwauk.. CMSA Inventory B
Emission Inventory Summary· VOC. NO•• CO

_..._---_....... tpy .._--_......_..... tpad tpwd
Equipment Category vee NO. CO vee NO.

...........•...-----_.......-........_......- ..._--_._....._._...__..._....._...._-.....-...._.......__...._...... ......._......_.............._--.._......
Lawn & Gan:I"" 2.317 97 17.330 12 1
Airport Service 178 1,182 1.435 0 3 4
Recreational 572 9 969 0 0 8
Recreational Marine 1,199 41 2.175 8 0 0
Light Commercial 733 157 8,832 2 0 24
Industrial 537 t.358 7,830 2 4 21
Construction 408 2.974 2.285 2 14 3
Agrtcultural 329 1,580 1.373 2 9 1
Logging 19 0 58 0 0 0
MadeIY·. ~ mt:m 1 1 !:Q
Nonroad Engines and Vehicles 6.748 7.n6 42.286 30 32 65

Highway Vehicles NO 33.493 NO 106 101 NO
9th" Art' and poim SoufC!! t:m ~t:m li§ 122 !:Q

All Sources NA 80,890 NA 331 241 NA

Mllwauk.. CMSA Inventory B
Emission Inventory Summary • vee, NO., CO •Percent of Total Inventory

--~ totll tpy "I. tm.! tped % total tpwd
Equipment Category vee NOx CO vee No. co
..._....._.......-..__...._--------_........_......_...- ..._.._------------_. ..._......-..... ---_.
Lawn & Gan:I"" NA 0.12% NA 3.64% 0.22% NA
Airport Service NA 1.46% NA 0.15% 1.34"1. NA
Recreational NA 0.01% NA 0.13% 0.00% NA
Recreational Marine NA 0.05% NA 2.64% 0.13% NA
Ught eommercl. NA 0.19% NA 0.62% 0.16% NA
Industrial NA 1.88% NA 0.47% 1.64% NA
Construction NA 3.88% NA 0.56% 5.81% NA
Agrtcuttul'lll NA 1.93% NA 0.64% 3.64% NA
Logging NA 0.00% NA 0.02% 0.00% NA

Mario' Yu"" tI6 llJD tI6 o~ ~ NA
Nonroad Engin.. and VehIcIee NA 9.61% NA 9,07% 13.21% ITA

Highway Vehicles NA 41.41% NA 31.96% 41.62% NA

9th!! Art_ and Point %"5" tI6 48,"", t:IA 5',P7% 449N NA

All Sources NA 100.00% NA 100.00% 100.00% NA

•
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Mllwauk.. CMSA Inventory B
Emission Inventory Summary - Air Toxlca lII1d SOx

• -~..__._._-------------_._----_.--_._. tpy _._._-----------------_.....
Equipment Category PM Aldehydes Benzene 1,3 But. Gu. Vap. SOx
--------------------------_._---------------------_._.._._---.---_._.-----------------------------------_..
LBwn & Gsrden 37 22 59 24 498 18
Airport Service 86 6 5 3 4 78
Recr.stlonal 22 2 16 7 30 1
Recreational M,,"ne 61 5 29 12 256 6
Li9ht Commercisl 22 9 20 8 107 19
Industl1al 54 23 14 6 72 52
Construction 259 58 12 6 15 258
A9ricultursl 175 47 10 5 9 122
Logging 0 0 1 0 2 0
Mwjn. Ya"" W W W W WW
Nonrosd Engines and Vehicles 715 172 166 72 992 554

Highway Vehicles NO NO NO NO NO NO
Otblf Art' and Point Sourcn W W W W WW
All Sources NA NA NA NA NA NA

Milwauk.. CMSA Inventory B•Emission Inventory SummlllY • Air Toxlca 8nd SOx
Percent 01 Tota/lnventory

- % tot. tpy --------••••--.-
Equipment Category PM Aldehydes Benz_ 1,3 But. Ges. Vep. SOx
----------------------------_.--------_.._---_._-------------------._--------_.
LBwn & Gsrden NA NA NA NA NA NA
Airport Servtce NA NA NA NA NA NA
Recreattonal NA NA NA NA NA NA
Aecrsstlonal Marina NA NA NA NA NA NA
Ught Commerd. NA NA NA NA NA NA
Industrtal NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agricullu" NA NA NA NA NA NA
Logging NA NA NA NA NA NA
MIriD! yerst' I I t:la t:la t:la t:la
Nonrosd Engines and VehlcIee NA NA NA NA

Highway Vehicl.. NA NA NA NA NA NA
Otbtr Acta and Point 's!nrr t:la t:la t:la t:la t:la t:la
All Sources NA NA NA NA NA NA

•
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MlnneajlOlls MSA Inventory B
Emission Inventory Summary' VOC, NO" CO

Lawn & Garden 3.435 143 25.418
Airport Service 274 1.825 2.219
Recreational 839 13 1.424
Recreational Martne 6.089 237 13,544
Ught Commercial 1,345 288 16.208
Industrtal 600 t.607 8,523
Construction 879 5,810 4.715
Agricultural 925 4,408 3,869
Logging 36 5 109
Marin. Ye.' ~ ~ aI
Nonroad Engin.. and Vehlcl.. t4.424 14,336 76,057

Highway Vehicles NO NO 419,140
Other Art' and point §oufC!! ~ W2Z 125,911

All Sources NA NA 621,t08

Equipment Category - VOC
tpy

NO, CO
Ips<! tpwd

VOC NO. ...........•~...._-_._....-...-._-.__..-.
18 I t

t 5 6
1 0 12

46 2 0
4 I 44
2 4 23
4 27 5
5 24 3
0 0 0

~ ~ 2
80 64 100

NO NO 2.422
~ .lll ill

NA NA 2.878

Mlnne"ll0U. MSA Inventory B
Emission Inventory Summary· VOC, NO" CO •Percent of TotaIlnventory

------% to.- tpy ------ % totlll tped % total tpWd
Equipment Category VOC NOx CO VOC NO. CO
..__..__.-----------------------------------------------_. --------._------_.--. --------------_.
Lawn & Garden NA NA 4.09% NA NA 0.21%
Airport Service NA NA 0.36% NA NA 0.2'%
Recreational NA NA 0.23% NA NA 0.42%
Recrelltlonal Martne NA NA 2.t8% NA NA 0.00%
Ught Commerdlll NA NA 2.61% NA NA 1.54%
Industrtal NA NA 1.31% NA NA 0.81%
Construction NA NA 0.78% NA NA 0.18%
Agrlcutturlll NA NA 0.62% NA NA 0.09%
Logging NA NA 0.02% NA NA 0.01%,

MadOtV..... I I ~ l:i6 l:i6 ~
Nonro8d Engines and Vehicles 12.25% NA NA 3.48%

Highway Vehicles NA NA 67.48% NA NA 84.13%

Otbs AW' and Point 'Prmr l:i6 tIa 29,27% l:i6 tIa ~

All Soureee NA NA 100.00"4 NA NA 100.000/0

•
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Minneapolis MSA Inventory B
Emission Inventory Summary - Air Toxics and SOx

-----...._-------------------------_.__. tpy ------------_._---_...._---_.•Equipment Category PM Aldehyde. Benzene 1.3 But. Gas. Vap. SOx-------_._._-----_._..._---------_....._.._..._---_....__....---_..._..---_._-_.....-......_-_.__..._--_.._-_.._---_..._..._..._--.....
Lawn & Garden 53 32 87 35 739 27
Airport Service 132 9 8 4 6 121
Recreational 32 3 24 10 44 t
Recreational Marine 364 32 171 73 444 33
Light Commercial 40 17 37 15 195 34
Industrial 75 28 16 7 72 73
Construetion 509 113 26 13 32 508
Agricultural 494 133 27 14 20 344
Logging 1 0 1 0 4 0
Marin. Yugl' UQ t:Q t:Q t:Qt:Q
Nonroad Engines and Vehicles 1.708 366 398 173 1.556 1.141

Highway Vehicles 42.282 NO NO NO NO NO
~h~A~,wpP9m&wrou 214r3!8~ tm tm tmtm
All Sources 258.388 NA NA NA NA NA

Minneapolis MSA Inventory B
• Emission Inventory Summary - Air Toxlcs and SOx

Percent of Totailnventory
%totlll tpy

Equipment Category PM Aldahydee Benz_ 1.3 But. Gas. Yap. SOx
..__._........_........_-..--..-_........._- ---_..---
Lawn & Garden 0.02% NA NA NA NA NA
Airport Sarvice 0.06% NA NA NA NA NA
Recreational 0.01% NA NA NA NA NA
Recreatlonsl Marin. 0.14% NA NA NA NA NA
Ugh! Commardlll 0.02'% NA NA NA NA NA
Industrial 0.03% NA NA NA NA NA
Construe:llon 0.20% NA NA NA NA NA
A9rtcuIlUrlil 0.111% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA

MpjO!Y"MI' llJIlZ2k ! I:l6 ! I:l6 I:l6
Nonroad Engines and Vahlclaa 0.88% NA NA NA

Highway Vahlctas 16.38% NA NA NA NA NA

9th". Art' and Point '2'5" 82,"'1 I:l6 I:l6 I:l6 I:l6 I:l6

AN Sources 100.00% NA NA NA NA NA

•
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N_ York NECMA Inventory B
Emission Inventory Summary· vee, NO., CO

-_..._--_.-- tpy ------..---..-. tpsd

...._-_.~~.Equipment Category vee NO. CO VOC NO•
.._....._...__...._------------_..--_._-----_....._-_._...---.------_. ------------..._-----_..._--_..
Lawn & Garden 12,391 546 89,652 63 3 4:;
Airport Service 573 3,818 4.634 2 10 13
Recreational 4,110 66 7.044 3 0 60
Recreational Marine 13,389 1,429 41.293 91 11 5
Light Commercial 11.519 2,464 138.938 32 7 381
Industrial 4.212 10.809 61.373 12 30 168
Construction 4.665 32,185 25,301 22 152 28
Agricultural 758 2.974 4.761 4 16 3
Logging 148 64 459 0 0 1
MariO! """', ZIll J.6.ai1 ~ 6 ~ Z
Nonroad Engln.. and Vehlcl.. 52,552 67,348 375,911 231 264 708

Highway Vehicles NO 317,257 3,129.400 1.114 956 7.373
9th" Am'n Point SquCC!! W 232882 548:SOO ,W§ m ~

All Sourcaa NA 817,485 4,051,811 2,923 1.858 8.885

New York NECMA Inventory B
Emission Inventory Summery· VOC, NOx, CO •Percent of TotlII InvanlOry

"" total tpy ----- %tot. \pad % total tp'Ntl
Equipment Category VOC NO. CO vee NOx co.--------._--------_._- ._--- ---------_.-------, -..----_.._-..---
Lawn & Garden NA 0,09% 2.21% 2,14% 0.18% 0.49%
Airport Service NA 0.82% 0.11% 0.05% 0.58% 0.14%
Recreational NA 0.01% 0.17% 0.11% 0.00% 0.67%.
Recreational M8rina NA 0.23% 1.02% 3.11% 0.57% 0.05%
Ugh! eomm.rcl. NA 0.40% 3.~· 1,09% 0.38% 4.28%
Industrial NA 1.75% 1.51% 0.41% 1.5K 1.89%
Construction NA 5.21% 0.82% 0.75% 8,18% 0.31%
AgrtcuItu.. NA 0.48% 0.12% 0.14% 0.88% 0.04%
Logging NA 0.01% 0.01% 0.01% 0,01% 0.0'%
MadDlYr'd' fI iJ.ll:i ll.llDI gJlZ%a J.D ~
Nonroad Englnaa and VaIlIcMe 10.91% 9.28% 7.90% 14,22% 7.97'%

Highway VeIllc* NA 51.38% n.23% 38.11% 51.45% 82.98%
9tb!! AfI'PJd Pgint ftcps ~ 37,71% 13,49% 53''"' 31,"'" 9.05%

All Sourcaa NA 100.00% 100.00% 100.00% 100.00% 100.()Q0/..

•
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N_ York NECMA Inventory B
Emission Inventory Summary' Air Toxles and SOx

• _.••- ••._.••- ••._••..- •••-••••- ••••-.... tpy ••-••- •••- .•••..•••••••--••••.
Equipment category PM Aldehydes Benzene 1,3 But, Ga•. Vap, SOx

- ••_ ••__••••__•__••__•••_.________•__•••_ •••_______._•••_._--._----_._----_••.••••••••••__••_--••••••_ ••••_ ••_e.

Lawn & Garden 193 115 324 131 2,290 100
Airport SeMce 276 19 17 9 12 252
Reaeatlonal 155 16 118 51 216 6
Recreatlonai Marine 614 102 311 134 3,129 121
Ught Commercial 343 142 320 129 1,864 295
Industrial 471 186 115 50 516 459
Construction 2,706 633 136 70 195 2,788
A9ricultural 322 90 20 10 83 231
Logging 8 2 4 2 15 6
Made. Vbgl, ~two two two W ~
Nonroad Engines and Vehicles 5,710 1,306 1,365 585 8.121 8,497

Highway Vehicle. 232.769 NO NO NO NO NO
9th" Am' and Point Soup 119,873l:Q W W WtIQ
AM Sources 358,352 NA NA NA NA NA

New York NECMA InventoryB• Emission Inventory Summary - Air Toxles end SOx
P_t of Tot8llnventory

% tot" tpy .---------.--•••.
Equipment category PM Aldehydes Benz_ 1.3 But. Ga. Vap. SOx
---._-_..._--------------------_. ---------_._----------
Lawn & Garden 0.06% NA NA NA NA NA
Airport Servtce 0.08% NA NA NA NA NA
R_elltional 0.04% NA NA NA NA NA
R_.attona! M.nne 0,17% NA NA NA NA NA
UghtCommarcl" 0.10% NA NA NA NA NA
Industrtal 0.13% NA NA NA NA NA
Construction 0,78% NA NA NA NA NA
Agricultu... 0,011% NA NA NA NA NA
Logging 0,00% NA NA NA NA NA
Mid"' VS?7,I. ~ ~ tlA tlA tlA tlA
Nonroad Engines and Vehlclee 1.5ll% NA NA NA NA

Highway Vehicles 64,ll8% NA NA NA NA NA
Otbtr Art! and Point f'9''F" ",16'" tlA f:l6 f:l6 f:l6 tlA
An Sources 100.00% NA NA NA NA NA

•
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Phlledelphia MSA Inventory B
Emission Inventory Summary· voe. NO•• CO

-~~._...._.... tpy -----_..._----." tpsd tpwd
Equipment Category VOC NO. CO VOC NO.

·········f··-.-..._....__...-.----_._--_....__..._------_._-_.------_...--------_.._---._-_.. ......._---------_..-----_.
Lawn & Garden 7.935 392 65,719 32 2
Airport Service 291 1.936 2.352 1 5 t-
Recreational 1.337 22 2.365 1 0 19
Recreational Marine 3.578 338 10.163 21 2 2
Ugh! Commercial 2.874 664 36.004 8 2 99
Industrial 1.592 3.985 23.041 5 11 63
Construction 2.177 15.289 11.215 9 64 18
Agricultural 805 3.867 3.266 4 17 2
Loggin9 77 10 234 0 0 1
Made' V."I. ~ i.W J..m 1 ~ :1
Nonroad Engines and Vallk:l.. 21.158 35.685 155.738 81 128 256

Highway VaIllcles NO 123.720 568.688 432 373 NO
9th. Art. and Point SoufC!! W 137,579 178,U2 ill m tiQ

All Sources NA 298.984 903,396 1,424 877 NA

Philadelphia MSA Inventory B
Emission Invantory Summary - VOC, NOx. eo

%,total'
Percent of Total Inventory

.._-------_..0/0 total tpv ------- % total tped
Equipment Category VOC NO. CO VOC NOx CO
--_...._---_.._--------------------------------.._--.._-------_. --------------- .----.-.-.------
Lawn & Garden NA 0.13% 7.27% 2.22% 0.19% NA
Airport Service NA 0.65% 0.26% 0.06% 0.80% NA
Recreational NA 0.01% 0.26". 0.08% 0.00% NA
Recreational Marine NA 0.11% 1.12% 1.48% 0.24% NA
Ught Comman::lal 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% 0.38% 0.25% 1.93% NA
Logging NA 0.00% 0.03% 0.01% 0.00% NA

Mad"' YUill' tI6 ~ 2..W:I gJ£lI 6.mI ~
Nonroad Engines and Vehlcl.. NA 12.02% 17.24% 5.71% 14.55% NA

Highway Vehicles NA 41.68% 62.97% 30.31% 42.49% NA

9th. Art' and Point 5s: 'CW tI6 +833% 19,79% 83,98% 42,98% NA

All Sources NA 100.00% loo.~. 100.00% 100.00% NA

•
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Philedelphia MSA Inventory B
Emission Inventory Summary' Air Taxies and SOx

• ----_...._-.._..-_....-........__..._.•.. tpy ....-_._-_...._---_...._--_..
Equipment Category PM Aldehyde. Benz.", 1,3 But. Gas, Vap. SOx
..----_...._--_._...__..._--_...-._------.._-.-_.-----._----------_._--.._-------------------------------------_._.-
Lawn & Garden 119 77 202 82 1,666 71
Airport Service 140 10 9 4 6 128
Rea.attonal 49 5 38 16 69 2
Recraational Marine 172 25 85 37 769 30
Li9ht Commercial 86 36 79 32 441 79
Industrial 158 68 43 19 210 154
Construction 1,250 288 64 33 72 1.324
A9ricultural 433 116 23 12 31 302
Logging 2 1 2 1 8 1
Mado, v-e' WtQ 1m 1m 1m ~
Nonroad Engin.. and Vehicl.. 2.962 626 546 236 3.272 6,458

Highway Vehicla. NO NO NO NO NO NO
Other Art. and Point Soure!! W. W. W. W. w.w.
All Sourt:8S NA NA NA NA NA NA

• Philadelphia MSA Inventory B
Emission Inventory Summary· Air Toxics end SOx
Percent of Total Inventory

._-- % totlll tpy -. --------
Equipment Category PM Aldehydes Benz_ 1.3 But. Gas. Vap. SOx
---_.-------..-----------._---------_._---_._.--------------------_.._-------....
Lawn & Garden NA NA NA NA NA NA
Airport Sarvica NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Marina NA NA NA NA NA NA
Ught Commarcllll NA NA NA NA NA NA
Indu.triaI NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agriculturlll NA NA NA NA NA NA
Logging NA NA NA NA NA NA

Mad"' V"HI' aa aa aa aa aa aa
Nonroad Engin.. and Vehlclae NA NA NA NA NA NA

Highway Vehicla. NA NA NA NA NA NA

Othtr Art' and Point '2== aa & ~ aa ~ &

All Sources NA NA NA NA NA NA

•
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Provo-Or.m MSA Inventory B
Emission Inv.ntory Summary· VOC. NOx. CO

----_.~.._•.•. tpy .....__...-.... tpsd \pwd
Equipm.nt Cetegory VOC NOx CO VOC NOx ..........•..__.._...._...._.__._--_._..._-._._-_._-_...._......_--...- .._--_....-......._...... ......._....._......__....__._----_...
Lawn & Garden 486 28 4,201 3 0
Airport Service 0 0 0 0 0 0
Recreational 309 5 530 0 0 4
Recr.ational Marin. 86 12 229 1 0 0
Light Comm.rcial 75 17 939 0 0 3
Industrial 28 76 386 0 0 1
Construction 73 588 396 0 3 0
Agricultural 101 478 405 1 3 0
Logging 3 0 10 0 0 0
Marin' Ya'" W W m w w 1
Nonroad Eng;n. and Vehicl.. 1.161 1,205 7.409 4 6 11

Highway Vehicles NO NO 73.804 NO NO 440
9th!! Art. and Point Sourctf W W am w w ~

All Sources NA NA 119.486 NA NA 490

Provo-Orem MSA Inventory B
Emission Inventory Summ8ry • VOC. NOx. CO •Percent 01 To1al Inventory

-----_total tpy --_..._-- %101a1 tped % total tp~_
Equipm.nl Cetegory VOC NOx CO VOC NOx CO
----_.._.......-..._-_....._-..-_....._--------------------_. ._----_..._---._-_._.. -------_._-----
Lawn & Garden NA NA 3.52'% NA NA 0.220/0
Airport Servtce NA NA 0.00% NA NA 0.00%
R.....atIonai NA NA 0.44% NA NA 0.91%
Recreational Marine NA NA 0.19% NA NA 0,00'%,
Lighl Commercial NA NA 0.79% NA NA 0.53"10
Industrial NA NA 0.32'% NA NA 0.2;20/"
Conllll'UClion 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 0/

0

Marin. V-"', fI t:I6 ~ t:I6 t:I6 ~
Nonroad Engin.. and Vehlclee NA 6.20% NA NA 2.' go/a

Highway Vehicles NA NA 61.77% NA NA 89.97"'0
Oth" Art. and Pgim hrrr t:I6 t:I6 3293% t:I6 t:I6 ~

An Sources NA NA 100.00% NA NA 100.000/
0

•
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Provo-Crem MSA Inventory B
Emission Inventory Summary' Air Taxies and SOx

• --~-~--.__._..-.__._..__._..-.-.._--_. tpy -_..--.._-----_..._...._---..
Equipment Category PM Aldehydes Banzene 1.3 But. Gas. Vap. SOx
..-..._...._-_.._.--_....-.._--_._-._-----..._--_...-._.__...-...-------_._...._-----------_..-..._-----_._-_.------..
Lawn & Garden 8 5 12 5 104 5
Airpon Service 0 0 0 0 0 0
Recreetlonel 12 1 9 4 16 0
Recreational Martne 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 0 0 0 0 0
Marto. ypsstls W W W W WW
Nonroad Eng;n.. and Vehlel.. 132 35 31 13 177 101

Highway Vehicles 3.668 NO NO NO NO NO
9th!! Aft. and point Soul'C!' ~W W W l::!I2l::!12

All Sources 49.415 NA NA NA NA NA

•Provo-Orem MSA Inventory B
Emission Invantory Summary· Air Taxies and SOx
Percent of Total Inventory

-.--.---------% total tpy. ._---._-_._--
Equlpmant Category PM A1dehydQ Benz_ 1.3 But. Gu. Vap. SOx--_._-.....__.._-----_._-------_...-.--_._- .----- --_..._---------
Lawn & Garden 0.02% NA NA NA NA NA
Alrpon Service 0.00% NA NA NA NA NA
Recraatlonal 0.02% NA NA NA NA NA
Reaaational Martna 0.01% NA NA NA NA NA
Ught Commarclal 0.00% 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
Marin. V.,,,, l!.D ~ ~ ~ ~ ~
Nonroad Engin.. and Vehlcl_ 0.27% NA NA NA NA NA

Highway Vahlelas 7.42% NA NA NA NA NA
9th!! Acta and Point §p'.,. 92,3'% ~ ~ ~ ~ ~

AN Sources 100.00% NA NA NA NA NA

•
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Saint Louis MSA Inventory B
EmisSion Inventory Summery' VOC, NO•• CO

Lawn & Garden 4.341 158 29,456
Airport Service 199 1.321 1.607
Recreational 750 12 1.271
Recreational Marine 2.406 164 6.364
Ught Commercial 1,189 254 14,326
Industrial 699 1.807 10,102
Construction 927 6.548 4.872
AgricUltural 753 3.648 3.111
Logging 42 1 126
Marin, V_qt. ~ .l.§6ll tQ
Nonroad Engln.. and Vehlcl.. 13.793 15.733 71,224

Highway Vehicles NO 62.039NO
9th!f Are. and Point Saute!! W 158,519 tQ

All Sources NA 236.282 NA

EqUipment Category
------.-.-.... tpy - ..

VOC NO. CO
tpod Ipwd

VOC NO.

----------_.-----_..__...._-...._-----_..__.
23 1 7

t 4 4
1 0 '1

17 1 0
3 1 39
2 5 28
4 31 5
4 20 2
0 0 0

Z i
62 67 97

208 187 1.710

~ ~ ill

630 688 2,247

Saint Louis MSA Inventory B
Emission Inventory Summery· VOC. NO,. CO •Percent of Total Inventory

---.--% to1lIl tpy ._--- % t018l lped % total tpwo
Equipment Category VOC NO. CO VOC NOx CO
..._------------------ ...._-------------------------_..-- ..._-----------_._- ....--------_.__.
Lawn & Garden NA 0.07% NA 3.81". 0.12% 0.300/"
Airport Service NA 0.56% NA 0.09% 0.53% 0.200/"
Recrealiona' NA 0.01% NA 0.09% 0.00% 0.480/"
Recrealional Marina NA 0.07% NA 2.78% 0.18% 0.00%
Ugh! Commercial NA 0.11% NA 0.52% 0.10% 1.75°/"
Indus1lial NA 0.78% NA 0,32% 0.72% 1.23%
ConS1nJclion NA 2.77% NA 0.69% 4.48% 0.24"1"
Agricultural NA 1.54% NA 0.85% 2.90% a,ogo/"
Loggi!ig NA 0.00% NA 0.02% 0.00% 0.02%

Marin. V-"" I ~ t!A l.llD ~ 0,00%
Nonroad Engin.. and Vehicles 6.88% NA 9.86% 9.76% :r3O%

Highway Vehicles NA 26.26% NA 32.98% 27.18% 76.0/0'0
9th" Aft! and Po;n1 hrrrr t!A 87'("% t!A 571ft 83,9l% ~

All Sources NA 100.00% NA 100.00% 100.00% 100.000/"

•
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Saint Louis MSA Inventory B
Emission Inventory Summary· Air Taxies and SOx

• --.._--.._-_._.--_.-_._............._-.... tpy -_._-_...-........_...._.-_..
Equipment Category PM Aldehyde. Benzene 1.3 But. Gas. Vap. SOx
--_...-_...-._._-----_._--_.._------------_..__._-----------.._----_...._---------_._-------..._------._._._-----_.-_.-
Lawn & Gardan 71 40 113 46 833 30
Airport Service 96 7 6 3 4 87
Recreational 28 3 21 9 39 1
Recreational Marine 129 15 63 27 339 17
Li9ht Commercial 35 15 33 13 173 30
Industrial 77 31 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
Marin. y"",. ~W W W WW
Nonroad Engines and Vehicles 1,575 349 305 132 1,532 1,097

Highway Vehicle. 38,099 NO NO NO NO NO
9th. Aru and Point SoureR amw W W tmw
All Sourcas 129,310 NA NA NA NA NA

•Saint Louis MSA Inventory B
Emission Inventory Summary· Air Taxies and SOx
P_t 01 Tolailnventory

------------------•. % lotlll tpy ----.----.--.-••-.
Equipment Category PM Aldehydes Benz_ 1,3 But. Gu. VSf'. SOx
.._-_.._..---._--_...__....._--_.._-_...._----_._._-----_.._--_._------------_.....__.._..
Lawn & Garden 0.06% NA NA NA NA NA
Airport Service 0.07% NA NA NA NA NA
Recreattonet 0.02% NA NA NA NA NA
Recreattonet MaJina 0.10% NA NA NA NA NA
Ught Commarcilll 0.03% NA NA NA NA NA
Industrial 0.06% NA NA NA NA NA
Conatruclion 0.42% NA NA NA NA NA
Agrlcultural 0.32% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
Marin. Y=rd' llJA I:l6 I:l6 I:l6 I:l6 I:l6
NonroadEnginesandVahld_ 1.22% NA NA NA NA NA

Highway Vehicles 29.46% NA NA NA NA NA
9th• Art· and point"'=- 8932% I:l6 I:l6 !:Ia !:Ia I:l6
All Sourcas 100.00% NA NA NA NA NA

•
ANAL - November 1991 , ,



San Diego AS Inventory S
Emission Inventory Summary - VOC, NO., CO

-"'-""-'--' tpy -------••--•••.
VOC NO. CO

tpod

--------_:~.VOC NO•
....._..__._-.._-----------_.

11 1 2c
1 4 5
3 0 3
9 1 5
3 1 34
1 3 18
4 24 13
1 5 1
0 0 0
~ II Z

35 80 111

130 142 1,343
m ~ .lli

436 256 1.608

33,444
1.750
2,235
6,419

12,318
6,661
6,111
1,409

101

734,568

570,100

~

255
1,439

17
270
241

1,181
6,556
1,247

o
~

11 ,207 70.468

2,924
216
730

1,899
936
469

1,056
277
33

~
8,540

NO 47,136

~ ~

NA NAAll Sources

Equipment Category

Lawn & Garden
Airport Service
Recreational
Recreational Marine
light Commercial
Industrial
Construction
Agricultural
Logging
Marin. YU'eI'
Nonroad Engines and Vehicles

Highway Vehicles
9th. Art' and Point Sourca

San OiegoAS Inventory S
Emission Inventory Summary· VOC, NO., CO •Percent of Total Inventory

-----'Yo total tpy ---- % total tped % total tpwd
Equipment Category VOC NO. CO VOC NOx CO_._...._....- ......._..----_.._-_.._-_....---- -_...._--_ ...._. --_........_---_.
Lawn & Garden NA NA 4.55% 2.41% 0.37% 1.53"/0
Airport Service NA NA 0.24% 0.14% 1.54"10 030%
Reaealtonal NA NA 0.30% 0.66% 0.03% 020"10
Reaeational Mllrine NA NA 0.87% 2.17% 0.58% O.31~/1:t

light Commerdal NA NA 1.66% 0.60% 0.26% 2.10%
Industrial NA NA 0.91% 0.31"10 1.26% 1,14%
Construction NA NA 0.83% 0.66% 9.27% 0,83%
Agncui1ural NA NA 0,19"'- 0.24% 1.82% 0.06%
Logging NA NA 0.01% 0.02"'- 0.00% 0.02"/0

Mari"' Va",' tI! tI! 2.Sl!iCI ~ 16,98'" 0.42%
Nonroad Engines and Vehlcl_ NA NA 9.59"'- 8.02"'- 31.16% 6.89%

Highway Vehicles NA NA n.81"1o 29,77'0/. 55.510/. 83.55'%.

9th!! Art' and Point ftzcr tI! tI! 1289% §2,2'''' 1333% ~

All Sources NA NA 100,00% 100.00% 100,00% 1oo.()()O~

•
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San DlegoAB Inventory B
Emission Inventory Summery· Air Toxlea and SOx

•
• __________________________w ________••_____

tpy ..._-_..._-----_._-----------
Equipment Category PM Aldehydes Benzene t.3 But. Gas. Vep. SOx
--_••-_••••- ••••_-_••-_._.__._--_••_------..-------.....--••••••--_•••_ ...._----_••• - ..._----_._-----...._-_.-_._--___e.

Lawn & Gard." 41 32 75 30 586 42
Airport Service 104 7 6 3 4 95
Recreational 8 4 19 8 95 2
Recreational Marine 73 16 38 16 637 21
Light Commercial 28 12 26 10 151 29
Industrial 48 20 13 6 60 47
Construction 566 129 31 16 50 570
Agricultural 138 38 8 4 14 97
Logging 1 0 1 0 4 0
Marlo. YUMa ~I:Q I:Q I:Q tm UZi
Nonroad Engines and Vehicles 1.861 259 218 94 1.602 7.881

Highway Vehicles 6.935 NO NO NO NO 2.409
9th!! Art. and Point SourS!! 179,215 tQ tm tm tm 1m

An Sources 188,011 NA NA NA NA 14.013

San OlegoAB Inventory B•Emission Inventory Summary· Air Taxies and SOx
Percent of Total Inventory

---.-••-.--------- % total tpy ----.-••- ••••- •••.
Equipment Category PM Aldehyde. Benz_ 1.3 But. Gas. Vep. SOx-----.------......_-------.._-------------_._--_._._---_.----------------_....._.
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%
Ught Commercial 0.02'% NA NA NA NA 0.20%
Indu.trlal 0.03% NA NA NA NA 0.33%
Construetlon 0.30% NA NA NA NA 4.07%
Agricultural 0.07% NA NA NA NA 0.89%
Logging 0.00% NA NA NA NA 0.00%

MadntV.....' ~ ~ ~ ~ ~ 49,89%
Nonroad Engines and Vehlclaa 0.99% NA NA NA NA 56.24%

Highway Vehicle. 3.89% NA NA NA NA 17.19%
9th!! Art. and Pot", 57ran 95:32% ~ t:l! ~ ~ 26 57%

All Sources 100.00% NA NA NA NA 100.00%

•
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San Joaquin AB Inventory B
Emission Inventory Summary· VOC. NO•• CO

Lawn & Gard"" 3,402 162 24.984
Airport Servi"" 25 163 202
Recreational 149 3 455
Recreational Marine 372 78 1,257
Ugh! Commercial 985 254 12.969
Industrial 297 1,008 3,664
Construction 988 6.605 5,452
Agricultural 3.608 17.948 14,620
Logging 73 73 248
Mad0' y_ut. W W W
Nonroad Engines and Vehlcl.. 9.899 26.294 63.853

Highway Vehicles NO NO NO
Otb,r Are' and eotot Souf'CII .!:::W. .!:::W. .!:::W.

All Sources NA NA NA

Equipment Category
--•••_-----_... !py --_._-••••__•••.

VOC NO. CO
tpsd to.VOC NO.

------------..-..._-...-•.... ._---------_..
12 1 2'-
0 0 ,
1 0 1
2 0 1
3 1 36
1 3 10
4 24 12

13 67 10
0 0 1

" li II
35 99 92

150 240 '.100
~ ~ §.Ill

1.207 587 1.875

San Joaquin AS lnVlll1tory B •Emission lnYlll1tory Summary. VOC. NO,. CO
Percent of Total Inventory

'" total tpy ---_..- 'lI.lot. tped % total tpwd
Equipment Category VOC NO. CO VOC NO. CO-._..._...._..__.._-_...- ....._......- --_.__._--------_. -_.-..._._--_._ ..
Lawn & Garden NA NA NA 0.97% 0.10% 1.15%
Airport Servi"" NA NA NA 0.01% 0.08% 0.03%.
Recreational NA NA NA 0.06% 0.00% 0.03'%,
Recreational Marina NA NA NA 0.15% 0.07'\1. 0.05%
Ught Commen::i. NA NA NA 0.23% 0.12% 1.9QO;"
Industrial NA NA NA 0.07% 0.47'\1. 0.54'%
Construction NA NA NA 0.30% 4.07% 0.64%
Agricultural NA NA NA 1.12% 11.39% 0.51%
Logging NA NA NA 0.02% 0.03'\1. 0.04"/0

Mada. ""HI! tI6 tI6 tI6 llJal ~ 0.02%
Nonroad Engines and VehlcIee NA NA NA 2.92% 16.78% 4,~!o

Highway Vehicles NA NA NA 12.42% 40.87% 58.66°/0
9th!! Art. and poim §gar tI6 tI6 tI6 HTM'" i2r3§" 36.44'''0

All Sources NA NA NA 100.00% 100.00% 100.00'%
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San Joaquin AS Inventory B
Emission Inventory Summary· Air Toxa end SOx

• ----_...--_..__.._...._........-...._.... tpy ....__...-........._...._.....
EqUipment Category PM Aldehydes Benzene 1,3 But. Gas. Vep. SOx--_..._...._...._.__...._--_._---_._-_....__...-..._......_....._------_.._...._----_...._..._---_..._--.._.......-...._-_.-_.....
Lawn & Gerden 49 30 91 37 580 29
Airport Service 12 1 1 0 0 11
Recreationai 2 1 4 2 19 0
Recreational Manne 9 3 5 2 207 5
Li9ht Commercial 30 13 27 11 159 30
Industrial 54 16 8 4 32 50
Construction 555 128 29 15 40 576
Agricultural t.976 536 106 56 90 1,404
Logging 8 2 2 1 8 6
MariO! V.qt. §6W W W W :Ill6
Nonroad Engines and Vehicles 2.756 730 273 127 1.135 2.513

Highway Vehicle' 13.505 NO NO NO NO 9,125
Ottttr Are. and pent SoureR 731,789W !:!Q !:!Q !:!Q l.§..m

All Sources 748.050 NA NA NA NA 28.428

• San Joaquin AS Inventory B
Emission Inventory Summary· Air Toxles end SOx
Percent of Totlllinvenlory

- •••--.------••••- ••••-- % totel tpy -------••--.-••-.-
Equipment Category PM Aldehydes Benz_ 1.3 But. Gas. Vep. SOx
..._--_....-..--_..._-----_..._---_..- .__._.. --------
Lawn & Gerden 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 O.<lO".
Recreational Marine 0.00% NA NA NA NA 0.02%
Light Commerei" 0.00% NA NA NA NA 0.11%
Indu,trial 0.01% NA NA NA NA 0.17'l'.
Construction 0.07% NA NA NA NA 2.03%
Agriculturlll 0.28"'- NA NA NA NA 4.94%
Logging 0.00% NA NA NA NA 0.02%

Marin. V.."" ~ & & !::l6 & lJ.l:tI
Nonroad Engin.. end Vehlcl8l 0.37% NA NA NA NA 8.84%

Highway Vehicle' 1.81% NA NA NA NA 32.10%
9ther Art. and Pgi", §err 9],8.T)i & !::l6 & & 59,98%

All Sources too.OO% NA NA NA NA 100.00%

•
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Seanle·Tacoma MSA Inventory B
EmisSion Inventory Summary· VOC, NOx. CO

-._------.-_. tpy ....._._--_.._. lpsd tpwd
Equipment Category vee NOx CO vee NO. ...........•.--.--------_._-------_.-----------------...---.---------...-------.._-.----.-. ---------------------------..
Lawn & Garden 5.055 216 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
Ught Commercial 1,086 272 14.140 3 1 39
Induotrial 665 1.617 9.675 2 4 '0.,
Construction 946 6.135 5.463 4 26 9
Agricultural 265 1,276 1,059 , 6 1
Logging 104 587 572 0 2 2
Madn'YUeI' ~ lLW ~ §. ~ ~
Nonroad Engin.. and Vehict.. 15.357 29,068 114.244 64 92 196

Highway Vehiel.. NO NO 267,670 NO NO 1,515
9th!! Art' and point Souf9!l tQ t:lI2. 199.979 t:lI2. t:lI2. ~

All Sourcao NA NA 581.893 NA NA 2,276

Seattle·Taooma MSA Inventory B
Emlsoion Inventory Summary· vee. NOx. CO •Percent of Totallnvantory

-------PIo total tpy ._------_. %tot. tpad '%, total tpWQ
Equipment Category vee NOx CO vee NO. CO
--------._--._---.--..._.-----_...----------------------_. ----------_...-------._-_.. ..----_.----_.-..
Lawn & Garden NA NA 6,82% NA NA 0,7SOl o

Airport 5arvica NA NA 0.27"10 NA NA 0.' 9":/0:»
Recreational NA NA 0.24% NA NA 0.200/0
Recreational Marina NA NA 1,69% NA NA 0,24"/"
Ught Commarel. NA NA 2.43% NA NA 1,70"/0
Induslf1a1 NA NA 1.66% NA NA 1.16°/.,
Construction NA NA 0,94% NA NA 0_3go~

Agricultu" NA NA 0.18% NA NA 0.03<'/"
Logging NA NA 0.10"10 NA NA O,070/

Q

MariO! y"et. t:l6 t:l6 ~ ~ t:l6 3;85~lo

Nonroad Engin.. and VahlcI_ NA NA 19.63"10 NA 8.61'~1I0

Highway Vehictas NA NA 46.00% NA NA 66.56"""
9ther A(f'1Od PoInt 3m,," t:l6 & 34.37% & & ~

All Sourcao NA NA 100,00% NA NA 100.00""'0

•
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Seattle-Tacoma MSA Inventory B
Emission Inventory Summary· Air Taxies and SOx

• _...-...._.._------_._.._---.------_.-.. tpy ....._...- ......_--_.._- ..--_._-_.
Equipment Category PM Aldehydes Benzene 1.3 But. Gas. Vap. SOx
.._..-_....._......_....._....._----_....._.._-----_...._...---_.._------_........._--_......_--.--------._.._....__.._-------...._----------_..
Lawn & Garden 84 49 134 54 893 40
Airport Service 94 7 6 3 4 86
Recreational 12 3 15 7 60 1
Recreational Martne 215 24 100 43 994 37
Light Commercial 33 14 30 12 178 32
Industrial 59 27 18 8 92 58
Construction 521 118 28 14 44 528
Agricultural 142 38 8 4 12 100
Logging 51 11 3 1 9 49
Marin. V."I, J..mW W W W Lm
Nonroad Engines and Vehicles 2.226 289 341 145 2.285 8.506

Highway Vehicles 30.151 NO NO NO NO NO
Other Art. and Point Soum ll.mW W W WW
All Sources 70.255 NA NA NA NA NA

• SeaIt1e-Tacoma MSA Inventory B
Emission Inventory Summary· Air Taxies and SOx
Percent of Total Inventory

-------------••- % totlll tpy -----.-.-----.--
Equipment Category PM Aldehydes Benz_ 1.3 But. 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 Martne 0.31% NA NA NA NA NA
Ught Commerellll 0.05% NA NA NA NA NA
Industrial 0.08% NA NA NA NA NA
Construction 0.74% NA NA NA NA NA
Agricul1ural 0.20% NA NA NA NA NA
Logging 0.07% NA NA NA NA NA
MariO! y."', l.D tI6 tI6 tI6 tI6 tI6
Nonroad Engin.. andV"~ 3.17% NA NA NA NA NA

Highway Vehicle. 42.92% NA NA NA NA NA
Other Art' and Point *n=r 53,9''1 tI6 t:lA t:lA tI6 t:lA
All Sources 100.00% NA NA NA NA NA

•
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South Coast AS Inventory B
Emission Inventory Summary' VOC. NO•• CO

NA NA NA

NO NO NO
tQ W tQ

tpsd lpwd
VOC NO•

----------_..~.._--.._-..._..._--_._.--_.
37 3 c

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 9 ~

138 245 599

650 660 9.732
1&!!2 m ~

2.188 1,239 10,596

CO

107.890
6,618
8.101

19.498
99.164
46.018
27,579

4.702
438

tpy
NO.VOC

10.386
818

2.642
5.734
7,532
3,690
4.789

749
141

745
5.447

61
835

1.944
12.389
28.719

2.979
29

tQ tQ tQ
36,481 53.148 320.004

Equipment category

All Sources

Lawn & Garden
Airport Service
Recreational
Recreational Marine
Ught Commercial
Industrial
Construction
Agricultural
Logging
M"in. YM''''
Nonroad Engines and Vehicles

Highway Vehicles
9tb!! Art. and Point Saute!!

South Coast AS Invenlory B
Emission InventOfY Summery· VOC. NO•• CO •Percent of Total Inventory

----%Iotal tpy ----_. 0/. total tped % totaltpwd
Equipment category VOC NOx CO VOC NOll CO
.._----_.---_.-.-..._.-._----------- ------._..- -------_.._------- ----..---_.---_ ..
Lawn & Garden NA NA NA 1.68% 0.22% 0, i7"/o
Airport Servtca NA NA NA 0.10% 1,20% 0.17':1/0
Recreational NA NA NA 0.49% 0.02% 0.11°/0
Recreational Marine NA NA NA 1.30% 0,35% 0.14%
Ught Commercial NA NA NA 0.96% 0.43% 2.56%
IndustT1al NA NA NA 0.48% 2.74% 1.19"'/0
Construction NA NA NA 0.79% 8.38% 0.57'/0
Agricultural NA NA NA 0.13% 0.90% 0.03%,
Logging NA NA NA 0.02% 0.01% 0.01°/0
MariO! Y""" tI6 tI6 tI6 ~ ~ 0,100/

0

Nonroad Engines and Vehlclee NA NA NA 6.29% 19.78% 5.65°/0

Highway Vehicles NA NA NA 29.71% 53.29% 9185°/"

9th. AW' and Point §gu!'Sll tI6 tI6 tI6 MOO'! 2894% 2,50''',

All Sources NA NA NA 100.00% 100.00% 100,~'

•
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South Coast AB Inventory B
Emission Inventory Summary - Air Toxies and SOx

....._--._-_..__.-.....__.._...--...._.•.. tpy •••••--••--••••_._____._._••.

• Equipment Category PM Aldehydes Benzene 1.3 But. Gas. Vap. SOx._-..__......-...----_.-_...._..--_.._-.._----_._.._-----.----...- ....__......- ........_.........---_.---------------_.-._---_..-_.....-
Lawn & Garden 145 112 282 115 1.551 128
Airport Service 394 28 24 12 18 360
Recreational 27 14 71 30 344 6
Recreational Marine 215 49 114 49 1.980 64
Ught Commercial 229 96 207 83 1.218 230
Industrial 659 202 102 46 391 612
Construction 2.441 564 140 70 239 2.495
Agricultural 324 90 20 10 81 231
Logging 5 2 4 2 15 3
Madn,y?ats l.WW W W W ~
Nonroad ngines and Vehicles 5,955 1,158 964 417 5,835 16.925

Highway Vehleles 34.675 NO NO NO NO 11.680
9th. Art' and Point §gYre!! 766590W W W W ~
AH Sources 807,130 NA NA NA NA 46,818

South Coast AS Inventory B•Emission Inventory Summary - Air Toxies and SOx
Percent of Total Inventory

---.-••----.-••••••-.---.-. % total tpy .---.-----••••---•••-
Equipment Category PM Aldehydes Benz_ 1,3 But. Ga. Vap. SOx
..- ....._-----------_.._-_...._-------_.._------------------_..._---------------------..__....._-----------_.
Lawn & Garden 0.02% NA NA NA NA 0.27%
Airport Sarvice 0.05% NA NA NA NA o.n%
Recreational 0,00% NA NA NA NA 0.01%
Recreational Marine 0.03% NA NA NA NA 0,14%
Ught 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 "I.
Marine V..,,,, 2JD tl6 tl6 tl6 tl6 27,m.
Nonroad Engines and Vehlcl. 0.74% NA NA NA NA 36.15%

Highway Vehieles 4.30% NA NA NA NA 24.95%
Other Are. and Point Sourse 94,97% tl6 tl6 tl6 tl6 3',90%

All Sources 100,00% NA NA NA NA 100.00%
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Springfield MSA Inventory B
Emission Inventory Summary • VOC. NOx. CO

--.._...._.... tpy -...__.-_.-.-.. tpsd Ipwd
Equipment Category vee NO. CO vee NO. ...........•._--- ..-_.-.-_.-..---------_.-.._-------- .._--.._---.-_..------_..._--_ ..-------._.. .....__..._---..-..._------_..
Lawn & Garden 913 36 6.145 5 0
Airport Service 0 0 0 0 0 a
Recreational 393 6 673 0 0 6
Recreational Marine 471 60 1.719 3 0 a
Ugh! Commercial 278 60 3.358 1 0 9
Industrial 161 413 2.341 0 1 6
Construction 186 1,450 966 1 7 1
Agricultural 79 353 385 0 2 a
Logging 12 31 43 0 a a
Madn,V-. Q Q Q Q Q t:III.
Nonroad Engines and Vehicles 2,494 2.409 15.630 11 11 25

Highway Vehicles NO NO NO 62 30 NO
Oth" Ar•• and Point SourC!! W W W §2 ~ t!2
All Sources NA NA NA 123 71 NA

Springfield MSA Inventory B
Emission Inventory Summary - vee. NOx. CO •Percent of TotaJ Inventory

------"4 total tpy ------ 0/. tot" tpad % total tpwo
Equipment Category vee NOx CO vee NO. CO
-..__..._....._--------..---_.._-_._-------------------_.. ------------ ---------.-----
Lawn & Garden NA NA NA 3.87% 0.270/. 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
Ught Commarc:iaJ 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
Agricultural NA NA NA 0.35% 2.72% NA
Logging NA NA NA 0.03% 0.12% NA

MariO! Yu"" f! 1::16 1::16 ~ ~ ~
Nonroad Engines and Vehlcl_ NA NA 8.79% 15.19% NA

Highway Vehicles NA NA NA 50.62% 42.62% NA
9th. Art. and Point Sgyn;e 1::16 1::16 1::16 40,49% 42'9% t:!e:

All Sources NA NA NA 100.00% 100.00% NA

•
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Springfield MSA Inventory B
Emission Inventory Summary' Air Toxica and SOx

• .....__..__..._-.._.-._-_._------...__.... tpy .--------------..._..-------_.
Equipment Category PM Aldehydes Benzene 1.3 But. Gas. Vap. SOx
•• - •••____________•••_ •••____._._______••_ •••_______••--------._____________ • __••________ • ______________••__••_ •••__w ••·_

Lawn & Garden 15 8 23 9 185 7
Airport Service 0 0 0 0 0 0
Recreational 15 1 11 5 21 1
Recreational Marine 19 4 11 4 126 5
U9ht Commercial 8 3 8 3 40 7
Industrial 17 7 4 2 21 17
Construction 121 27 5 3 5 125
A9ricultural 39 11 2 1 4 27
Logging 3 1 0 0 1 3
Mario' Yu'eI' 2 2 tm tm tm 2
Nonroad Engin.. and Vehicles 237 63 65 28 402 191

Highway Vehicles NO NO NO NO NO NO
9th!! Art' and Point Sourctl ~ ~ ~ ~ tm~

An Sources NA NA NA NA NA NA

Springfield MSA Inventory B• Emission Inventory Summary· Air Toxica and SOx
Percent of Total Inventory

---.-.-----.-.-.-.- % totallpy ----•••••- •••--.-
Equipment category PM Aldehydes Benzene 1.3 But. Ga. 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 Marina NA NA NA NA NA NA
Ught Commarclal NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
ConslJUctIon NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA

MI1D! V-"" tlA tlA tlA tlA tlA tlA
Nonroad Engines and Vehicles NA NA NA NA NA NA

Highway Vehicles NA NA NA NA NA NA
0th. Art. and foint 'PH" tla tla tla tla tla tla

An Sources NA NA NA NA NA NA

•
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Spokene MSA Inventory B
Emission Inventory Summary· VOC. NO., CO

---------_•.. tpy --..._...._..... tpad t.Equipment Category VOC NO. CO VOC NO•
._.._-_.._----.._----_.-_..__......_------------_..__..----------------...__.._..__.._. -----_....._-_._-----_.._-_...... .-..-oo_-------
Lawn & Garden 955 35 6,400 5 0 0
Airport Service 27 178 221 0 0 1
Recreational 104 2 254 0 0 1
Recreational Marine 270 12 549 2 0 0
Ught Commercial 169 39 2,107 0 0 6
Industrial 55 136 7gg 0 0 2
Construction 100 694 533 0 3 1
Agricultural 137 644 575 1 4 0
Logging 9 16 31 0 0 0
Mad"' V_MIs W W ~ W W 1
Nonroad Engines and Vehicles 1.824 1,756 11.714 9 6 11

Highway Vehicles NO NO 9.026 NO NO 251
9th. ACtIn point Soure!! W W ZLm 1m W ~

All Sources NA NA 96.488 NA NA 486

SpokanaMSA Inventory B •Emission Inventory Summary - VOC, NO•• CO
Percent of TotaIlnventory

-----"4 total tpy -------- %tollll tpeel % total tpwd
Equipment Category VOC NO. CO VOC NO. 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 M..-tna NA NA 0.56% NA NA 0.00%
Ught Commardlll NA NA 2.14% NA NA 1.19'%
Industrial NA NA 0.81% NA NA 0.4501

0

Construction NA NA 0,54% NA NA 0.12%
Agricultural NA NA 0.58% NA NA 0.08"/0
Logging NA NA 0.03% NA NA 0.020/0

Marto! Va"'. ti6 tI6 2.a tI6 tI6 0.14%
Nonroad Engines and VahIcI_ NA NA 11.69% NA NA U9%

Highway Vehicles NA NA 9.16% NA NA 51,670/
0

9th!! Art. and Point Smrr tI6 tI6 78,91% tI6 tI6 ~

All Sources NA NA 100,00% NA NA 100.00"/0
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Spokane MSA Inventory B
Emission Inventory Summary· Air Toxies and SOx

• Equipment Category

_...-...._..._..._.....-..._----_....._..... tpy ._.._--_...-._._._.._-_.._----_.
PM Aldehydes Benzene 1.3 But. Gas. Vap. SOx-------...-----._---_...._-----------......._...._...---...--------------------...._-----_...._--..__.....-._.._--_..__..---.....

Lawn & Garden 17 9 25 10 175 7
Airport SaMee 13 1 1 0 1 12
Recreational 2 0 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
Agricultural 72 19 4 2 4 60
Logging 2 0 0 0 1 1
Marin. Vevl, W W W W WW
Nonroad Engines and Vehicles 190 49 49 21 256 142

Highway Vehicle. 3,881 NO NO NO NO NO
Olb,r Art! and Point Sourc!l ioWW W W WW
All Sources 13,908 NA NA NA NA NA

•SpokaneMSA Inventory B
Emission Inventory Summary· Air Toxies and SOx
Percent of Total Inventory

------ ••- % tot81 tpy ---------
Equipment Category PM Aldehyde. Benz_ 1,3 But. Gas. Vep. SOX
...__..--...--_._-..- ......_-....------_.-----------------_._..------_..._--_..._------------_...
Lawn & Garden 0.12% NA NA NA NA NA
Airport SeMce 0.09% NA NA NA NA NA
Recreaticnel 0.02% NA NA NA NA NA
Recreaticnal Marine 0.11% NA NA NA NA NA
Light Commercl. O.IM% NA NA NA NA NA
Industrial O.IM% 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
Mwin, V"SII' ~ ~ ~ ~ ~ ~
Nonroad Engines and Vehicl_ 1.37% NA NA NA NA NA

Highway Vehicle. 27.90% NA NA NA NA NA
Other Art• .,d fofpt Sgur. Zo'Z3'?St ~ ~ 1:16 1:16 1:16
All Sources 100.00% NA NA NA NA NA

•
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Washington DC MSA Inventory B
Emission Inventory Summery' vee. NO., CO

_..._....__.. tpy -...._-_.._..•. tpsd IP.
Equipment Category vee NO. CO vee NO•
.._---_...._...._..-_...._.._....._._....__...._-..-----_._---_._-------_.----_. -----_...._-----...- ...._--..... --------.._--
Lawn & Garden 9.877 729 114,627 41 3 4b
Airport Service 389 2.589 3.148 1 7 9
Recreational 722 13 1.594 2 0 8
Recreational Marine 1.555 143 4.603 9 1 1
Li9ht 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 '5
Agricultural 534 2,422 2,639 2 11 2
Logging 78 25 241 0 0 1
Mad°.yn.". g 66Z ~ ~ 1 ~
Nonroad Engin.. and Vehicl.. 17,347 19.551 160,415 69 76 148

Highway Vehicle. NO 83.068 398.686 345 250 2,161
Othlf Art' and Point Sourcn !::Q am ~ m ~ .lE

All Sources NA 190.955 618.125 616 569 2.475

Washington DC MSA Inventory B •Emission Inventory Summery' vee. NO•• CO
Percent of Total Inventory

% total tpy ._----- % tol8I tped % total tpwd
Equipment Category vee NO. CO vee NO. CO
.._-------------------_.- ------------ ----------------
Lawn & Garden NA 0.38% 18.54% 6.64% 0.56% 1.S!'%'
Airport s.rw:. NA 1.36% 0.51% 0.17% 1.25'Y. 0.35%1
Recreational NA 0.01% 0.26% 0.25% 0.01'Y. 0.31'%
Recreational M8rine NA 0,08% 0.74% 1.49% 0.18% 0.04'%
Ught Commercl81 NA 0.15% 2.44% 0.54% 0.13% 1.6T%,
Industrial NA 0.55% 1.04% 0.20% 0.51% 0.71%,
Construction NA 6.32% 1.49% 1.18% 8.84% 0.61%
Agrlcul1ural NA 1.27'Y. 0.43'Y. 0.38% 1.87% O.O~/O

Logging NA 0.01% 0.04% 0.03% 0.01'Y. 0.03%

Madne vr."'. tt6 ~ ~ 2.D ~ ~
Nonroad Mgin.. and VehlcIee NA 10.24'Y. 25.95% 11.25% 13.44% 5.98'%

Highway Vehicle. NA 43.50% 64.50% 55.97% 44.01% 87.Zgo/o
9th. Art! and Point's::mr tt6 48,28% ~ 327N 42,56% ~

All Sources NA 100.00% 100.00% 100.00% 100.00% 100.00%
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Washington DC MSA Inventory B
Emission Inventory Summary - Air Toxa and SOx

_...-...._..._...__..._...-....---.._--.. tpy -----_..._--._----_...._.....• Equipment Category PM Aldehydes Senzen, 1,3 But. Gas. Vap. SOx
.._.._--_._._--_._...._--_._--.--.._....._..._--_.....-_.----_..._----------------------------...._-----_.__._._---...
Lawn & Garden 116 103 222 89 3,045 127
Airport Service 187 13 12 6 8 171
Recreational 20 3 20 9 60 1
Recreational Marine 76 11 38 16 300 13
Ught Commercial 36 15 33 13 185 33
Industrial 37 18 12 5 61 36
Construction 1,006 234 51 26 62 1,050
Agricultural 269 73 15 8 24 189
Logging 4 1 2 1 8 2
Marin! y"., t:Q t:Q t:Q t:Q t:Qt:Q
NonroBd Engines and Vehicles 1,751 472 405 173 3.754 1,623

Highway Vehicles NO NO NO NO NO NO
Oth,r ArPI and Point Sourgt W t:Q t:Q t:Q WW
AN SourCllS NA NA NA NA NA NA

Washington DC MSA InventoryB

• Emission Inventory Summary· Air Toxic8 and SOx
Percent of Total Inventory

- •••---•••---••---••••••-.-----•. % total tpy ••••----••••••---••••---..
EqUipment Category PM Aldehydee Benz_ 1,3 But, Gas. V8fl, SOX
..-....._....__._------_...-------------_...._-_.._--------_.-_._-_._.._--------_._._--_...._.....__..._.
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Reereational M8rtne NA NA NA NA NA NA
Ught Commerei. 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
MariO! V"",, ~ !:16 ~ ~ ~ ~
NonroBd Engines and Vehlclee NA NA NA NA NA

Highway Vehicles NA NA NA NA NA NA
9th. Art. and Point 'a'S" ~ ~ t:Ia t:Ia t:Ia t:Ia

All SourCllS NA NA NA NA NA NA

•
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USA Inventory B (In-use est.)
Emission Inventory Summery - vee. NOx. CO

22.772.930 22.969.423 77.991.379

5.639.454 6.547.763 38.034.743
13,884,163 13.955:333 24'480,414

8.564 5.277.532
104.233 151 .433

4.905 1.153.782
46.724 2.407.446
30.233 3.694.644

168.934 1,277.124
884.373 722.204
936.809 909.196
62.752 80.333

218799 , 822527
2.466.327 17.496.221

tpad
t~vee NOx....._..._........_...-_..... -----------_.

2.848 37 3,76-
47 286 415

536 3 9.300
5.149 292 528

461 83 10.122
252 463 3.499
530 3.683 1.187
872 4.107 598

49 172 220
J.ai ~ ~

12.232 9.724 34.626

16.996 19.733 84.904
iLm ~ 87207

66.719 67.690 206.736

CO
tpy

NOxVOC

747.762
17.046

696.6t2
845.721
165.960
88.909

127.179
198.900
17.761

543 '484
3.449.313

Equipment Category

Lawn & Garden
Airport Service
Recreational
Recreational Marine
LI9ht Commercial
Industrial
Construction
Agricultural
Logging

MadO'Y-""
Nonroad Engines and Vehicles

An Sources

Highway Vehicles
9ther Art' and point S9U'S"

USA Inventory B (In-use ....)
Emission Inventory Summary • VOC. NOx. CO •Percent of ToIlIIlnventory

% tot8l tpy ---- % totlll !pad % total tpwd
Equipment Category vee NOx CO VOC NO. CO
.._----...._-------------- --_...._-_. -----...-------
Lawn & Garden 3.28% 0.04% 6.77% 4.27'Y. 0.05% 1.82"'..
Airport Service 0.07% 0.45% 0.19% 0.07% 0.42". 0.20%
Recreational 3.06% 0.02% 1.48% 0.80% 0.00% 4.50%
Recreational Marine 3.71% 0.20% 3.09% 7.72% 0.43% 0.26%
Ught Commercilll 0.73% 0.13% 4.74% 0.69% 0.12% 4.90'%
Industrtal 0.39% 0.74% 1.64% 0.38% 0.68% 1.69%
Construction 0.56% 3.85% 0.93% 0.79% 5.44% 0.5]11/..
Agriculturlll 0.87% 4.08% 1.17% 1.31% 6.07% 0.29%
Logging 0.08% 0.27% 0.10% 0.07% 0.25% 0.11 "-0

Marin. y""', a.z ~ i.W's i.m 2-D 2.42%
Nonroad Engin.. and Vehlcl_ 15.15% 10.74% 22.43% 18.33% 14.36% 16.75%

HighWay Vehicle. 24.76% 28.51% 46.20"1. 25.47% 29.15% 41 07°'0

9th. Art. and Point 5s: 'S" 69,on, 69,78% 31 .36'(, 56,12% 56,4fr. 42. 18";

An Sources 100.00% 100.00% 100.00% 100.00% 100.00"1. 100.00"'0

•
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USA Inventory B (In-use est.)
Emission Inventory Summary - Air Toxies and SOx

• Equipment Category

-~.._...._...-._-_...._-_._...- ...._._-. tpy .....- ...- ...._..._.. ..
PM Aldehydes Benzene 1.3 But. Gas. Vap. SOx

Lawn & Garden 10,490 3.596 20.981 8.790 71.703 2,976
Airport Service 7,542 529 506 252 315 6,892
Recreational 13.096 1.325 20,436 8.825 17,772 509
Recreational Marine 38.557 4.635 23.063 9,920 83,078 4,844
Light Commercial 3,407 1.468 4,602 1,esl 24,424 4,366
Industrial 6.807 2.901 2.464 1,070 8.873 6,647
Construction 72,787 17,284 3,751 1,911 3,631 77,443
Agricultural 105.246 28.259 5,882 3.096 3.310 73.117
Logging 5.766 1,190 520 234 877 5.193
Marin, y"••• ~tm tm tm tm ~
Nonroad Engines and Vehicles 279.901 61.188 82.205 35.949 213.981 206.592

Highway Vehicles 1,397,738 NO NO NO NO 652.572
9th" Art' and Point SourCR 6,384.629rQ t& t& tQ 22,311 ,998

All Sources 8.062.259 NA NA NA NA 23.171,162

•USA Inventory B (In-use ..t.)
Emission Inventory Summary - Air Toxies and SOx
Percent of Total Inventory

-. % total tpy
Equipment Category PM Aldehydes Benz_ 1.3 But. Gas. Vap. SOx
.._.._....__..._---_.._--_._---_..._-.__._--------..-_.._-------_._..._--_..._...._-
Lawn & Garden 0.13'Y. NA NA NA NA 0.01%
Airport Service 0,09% NA NA NA NA 0,03%
Recreational 0.1S% NA NA NA NA 0,00"10
Recreational Marine 0.48% NA NA NA NA 0.02%
Ught 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%
Agricultural 1.31% NA NA NA NA 0.32%
Logging 0.07% NA NA NA NA 0,02%
MIiDtV.....' g.m tl6 tl6 tl6 tl6 ~
Nonroad Engines and Vehlcl_ 3.47% NA NA NA NA 0,89%

Highway Vehicles 17.34% NA NA NA NA 2.82"1.
Other Art' and Point §e''P'' 79,'2% tl6 !::l6 !::l6 !::l6 96 29%

All Sources 100,00"10 NA NA NA NA 100.00%

•
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"

Manta MSA Inventory B (in-use est.)
EmisSion Inventory Summary· VOC. NOx. CO

-~..__...- ...... tpy .......-......__... tpod IPWd.
Equipment Cat89"ry VOC NOx CO VOC NOx C._--....-_....-......-.....-.....-....._...._.._....._...__.._--_...- ..-.-_..--....._...._.... --.....__._---_.._.....-...-.._........ --------_...
Lawn & Garden 10.870 137 90.840 38 1 ,..'"
Airport Service 339 2.073 3,009 1 6 8
Recreational 433 2 1.358 2 0 3
Recreational Marine 1,758 84 4,488 9 0 3
Ugh! Commercial 2.258 263 31.480 6 1 86
Industrial 1,238 2.168 18,127 4 6 50
ConstrUction 1.959 13,594 10.833 7 49 24
Agricultural 345 1.584 1,470 , 6 1
Logging 172 111 524 0 0 1

Madn
, V-"" ~ ~f:IQ ~ ~ ~

Nonroad Engines and Vehicles 19.371 20.015 162.130 68 69 248

Highway Vshicl.. NO 89.146 NO 319 208 NO
Oth,r Art' and Point Soursn tQ 26.Wl::& m ~ tlQ

All Sources NA 181.714 NA 674 525 NA

AUanta MSA InVen1llry B (In-use est.) •EmisSion Inventory Summary· VOC. NOx. CO
Percent of Total Inventory

-------'%0 tola! tpy ----- % tollll lped <:I/o total tpwd
EqUipment Cat89"ry VOC NOx CO VOC NOx CO
..._...._......-....---..._..-..- ........_-_..._-.--_. -----_.._-..-. --------_.-.._---... .--.--.--..----_.
Lawn & Garden NA 0,06% NA 5.84% 0,10% NA
Airport Service NA 1.14% NA 0.14% 1,06% NA
Recreational NA 0.00% NA 0.25% 0.00% NA
Recreational Marine NA 0.06% NA 1.35% 0.06% NA
Ughl Commercilll 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% 9,36% NA
Agricultural NA 0.87% NA 0.19% 1,12% NA
Logging NA 0.06% NA 0.07% 0,06% NA
Madn. V,,",, M ~ !:loa ~ ~ NA
Nonroad Engin.. and V....icl.. 11.01% NA 10,14% 13.07". NA

Highway Vehicl.s NA 38.06% NA 47,29% 39.67". NA

ath!! Art' and Point SWI'SjM UA 59,93% !:loa 4257% 4726% !:J8

All Sources NA 100.00% NA 100.00% 100.00% NA

•
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Atlanta MSA Inventory B (in-use as\.)
Emission Invantory Summary' Air Toxice and SOx

• Equipmanl calegory

--.._....- ..._..-_...._...__.._----.._.... tpy -_.---_.._........__...._--_ ..
PM Aldehydas Banzena 1.3 But Gas. Yap. SOx----_..-_...-.....-..._...-_.....__...._._..._...._---_..--_..._-.._..._--...__......-_..._....-----------_._---.._-...__..-_.

Lawn & Garden 164 56 303 127 1,127 51
Airport Service 150 11 10 5 6 137
Recrealional 4 1 12 5 29 1
Recreational Marine 83 9 48 21 171 9
Light Commercial 45 16 65 27 209 38
Industrial 62 36 34 15 142 62
Construction 1,116 267 58 30 51 1,192
Agricultural 178 48 10 5 17 124
Logging 16 3 5 2 9 9
Mario, yus,ls W W W W WW
Nonroad Engines and Vehicfes 1,816 446 545 236 1,761 1,623

Highway Vehicles NO NO NO NO NO NO
Other Art' and Pgmt SourC!! .w .w w w WW
All Sources NA NA NA NA NA NA

• ManIa MSA Inventory B (in·use ast)
Emission Invamory Summary· Air Taxies and SOx
Percenl of Talai Invantory -_._---_.. .-••. % tolllllpy ••--------.--•••-
Equipmam Calegory PM Aldehydes Benzena 1.3 But Gas, Yap. SOx._--...- ...._---_.....__..._---------_..--------..------------------------------_.....-.
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Racraalional NA NA NA NA NA NA
Racraalional Marina NA NA NA NA NA NA
Ughl Commercial NA NA NA NA NA NA
Induslrial 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
Marin, V.",, ti! ti! ti! ti! ti! ti!
Nonroad Engines and Vehlcl. NA NA NA NA NA NA

Highway Vehiclas NA NA NA NA NA NA
9th!! Art. and Point 59'mw ti! tla tla tla tla tla

All Sources NA NA NA NA NA NA

•
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BaI1Imore MSA Inventory B (In-use est.)
Emission Inventory Summary' VOC. NOx. CO

_._----_....... tpy .....-....----_. tpad tpwd
Equipment Category VOC NOx CO VOC NO.

......._._.•---_.._----_......_..._._--_...._-_..._--_..._-_._.._...._...--_.__.---_...__....-.... .._---_._--_.._-----_._-_......
Lawn & Garden 6.140 80 47.901 23 0
Airport 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
Ught Commercial 1.819 192 24.055 5 1 66
Industrial 720 1.321 10,431 2 4 29
Construction 1,242 8.771 6.950 5 37 11
Agricultural 435 2.065 1.840 2 9 1
Logging 101 8 294 0 0 ,
Marin, vu'II, J..m UZll ~ i ~ ~
Nonroad Engines and Vehicles 16.338 20.729 137.288 60 74 250

Highway Vehicles NO 54.317 NO 200 164 1.328
Other Area and Point Sourcn W am ~ m .l§! m
All Sources NA 135.022 NA 488 402 1,803

Baltimore MSA Inventory B (In-use eat.)
Emission Inventory Summary - VOC. NOx. CO •Percent of Total Inventory

-------"/0 total tpy ._------ % tot. tpad % total tpwa
Equipment Category VOC NOx CO VOC NOx CO
---_..__..._------------_...._-------._-----_.._------------- ._--_..----.._-------- ..---.----------
Lawn & Garden NA 0.06% NA 4,82% 0.09'% 1.76%
Airport Service NA 1,45% NA 0.18% 1.34% 0.43'%
R.creatlonal NA 0,01% NA 0.20% 0.00"1. O.93~/"

Recreational Marina NA 0,26% NA 3.34% 0,55% 0.13%
Ught Commercial NA 0.14% NA 1,03% 0.13% 3.66%
Industrial NA 0.98% NA 0.42% 0.90% 1.59%
ConstnJctton NA 6.50% NA 1.08% 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%
Mario' y"gI, ~ ~ ~ ~ i.llaI 4.61 0/

"

Nonroad Engines and Vehicles NA 15.36% NA t2.42% 18.41% 13.84%

Highway Vehicles NA 40.23'% NA 41.12% 40,72% 73,63°/0
Other Ar•• and Point ,..,.... ~ 44:~2% I::!A 40,48% 40,87% 1253".

All Sources NA 100.00% NA 100.00% 100.00% 100.00"10

•
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Baltimore MSA Inventory B (In-usa ast.)
Emission Inventory Summary· Air Toxies and SOx

• _..._....__._-_.__..._........_--.-_.... tpy ._----_._-------------------_.
Equipmant Category PM Aldehydas Benzena 1,3 But. Gas, Vap. SOx
..__.._...._...._-----_.._----------------..._..-_...-...__...•........_-_..-....._-_._.........-..._....•...-_..._--_..
Lawn & Gardan 83 30 171 72 616 28
Airport Sarvica 142 10 10 5 6 130
Recreational 24 2 37 16 32 1
Recreational Marine 112 21 71 31 337 28
Light Commercial 35 13 52 22 156 28
Industrial 45 22 20 9 79 44
Construction 722 171 37 19 33 764
Agricultural 231 62 13 7 15 161
Logging 5 1 3 1 5 1
M'dOlYMU" ~tQ tQ tQ tQ l.Z.li
Nonroad Engines and Vehicles 1,700 332 413 180 1,278 2,902

Highway Vehiclas NO NO NO NO NO NO
9th. Art. Md Point SoureR tQ ~ ~ tm tQ~

All Sources NA NA NA NA NA NA

• Baltimore MSA Inventory B (In-use ast.)
Emission Invantory Summary - Air Toxies and SOx
Percent 01 Totallnvanlory

-------------------- % totellpy --'-------""----'
Equipmant Category PM Aldehydes Benz_ 1,3 But. Gas. Vep, SOx
-------_.------_.---------------.---------------------._----------------._-----_.
Lawn & Garden NA NA NA NA NA NA
Airport Sarvtca NA NA NA NA NA NA
Recraational NA NA NA NA NA NA
Recreational Marina NA NA NA NA NA NA
Ught Commarciel NA NA NA NA NA NA
Industr1el NA NA NA NA NA NA
Construction NA NA NA NA NA NA
Agriculturel NA NA NA NA NA NA
Logging NA NA NA NA NA NA
MariO! Yu"" tlA tlA tlA tlA tlA tlA
Nonroad Engines and Vehicl_ NA NA NA NA NA NA

Highway Vehiclas NA NA NA NA NA NA
9th!! Art. and Point §p'!'SM tlA tlA tlA tlA tlA tlA
An Sources NA NA NA NA NA NA

•
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Baton Rouge CMSA Inventory B (in-use est.)
Emission Inventory Summary - VOC. NO•• CO

-_..__..._-_.. tpy --------------_. tpsd tpwd
Equipment Category vee NO. CO vee NO.

.._..._----.-----------------_._.--_.._-------------------_._------..__._..-..---_._---.. ------_._----------------_..
Lawn & Garden 1.967 33 20.801 7 0
Airport Service 247 1,510 2.190 1 4 6
Recreational 371 2 1.164 2 0 2
Recreational Marine 1.387 41 2.826 7 0 2
Light Commercial 908 106 12.658 3 0 35
Industrial 178 33t 2.531 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
Marin, VMstt. ~ loW ~ II ~ 1
Nonroad Engines and Vehicfes 5.820 7,075 46,649 22 22 75

Highway Vehicles NO 14,555 NO 64 44 NO
Other Art' and Point Sourct! t& ~t& m ~ til'
All Sources NA 104.374 NA 358 293 NA

Baton Rouge CMSA Inventory B (in-UH est.)
Emission Inventory Summary - VOC. NO•• CO •Percent of Total Inventory

------% tollll tpy -------_.. % totlll tpad % total tpwa
Equipment Category vee NO. CO vee NOll co
----------------_..._--.._--..--------- ------- ---_.._---------- -----------_..._"
Lawn & Garden NA 0.03% NA 2.02% 0.04% NA
Airport Service NA 1.45% NA 0.19"'. 1.41"10 NA
Recreational NA 0.00% NA 0.42% 0.00% NA
Recreational Marine NA 0.04% NA 2.03% 0.07% NA
Ught Commercial NA 0.10% NA 0.70% 0.10% NA
Industrial NA 0.32% NA 0.14% 0.31% NA
Construetlon NA 2.48% NA 0.53% 3.20". NA
Agricultural NA 0.50% NA 0.12% 0.66% NA
Logging NA 0.09% NA 0.02% 0.09% NA

Marin, v-HI' ti! ~ ti! llJllDk J..Za NA
Nonroad Engines and Vehicf_ NA 6.78'% NA 6.25% 7.62% NA

Highway Vehiel.s NA 13.95% NA 17.96% 14.98'% NA
9ther Art' and Point Sgurce tl! 79,21% tl! 7S,zrr. 77,41% ~

All Sources NA 100.00% NA 100.00% 100.00% NA

•
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Baton Rouge CMSA Inventory B (In-usa est.)
Emission Inventory Summary· Air Taxies and SOx

• Equipment Category
---~._....__.._.-._...._._---------------. tpy ._.---._._----..._---------_.

PM Aldehydes Benzene 1.3 But. Gas. Vap. SOx-----------_._---...-------...__._---_.._--------------.-.._...•....__..._._--.--------------_..- ..._._--...._....- •....
Lawn & Garden 33 11 53 22 254 12
Airport S8!VIce 109 8 7 4 4 100
Recreational 3 1 10 4 25 0
Recreational Martne 70 5 39 17 94 6
light Commercial 18 7 26 11 84 15
Industrial 12 6 5 2 19 12
Construclion 224 51 15 7 24 226
AgricUltural 58 16 3 2 3 41
Logging 9 2 1 0 1 8
Madn. V"",, J.SlUQ l:Q l:Q l:Q m
Nonroad Engines and Vahicl.. 646 106 160 70 508 1,159

Highway Vahiclaa NO NO NO NO NO NO
Other Art' and point Sou!'C!! W. W. W. W. w.w.
All Sources NA NA NA NA NA NA

• Baton Rouge CMSA Inventory B (In-usa est.)
Emission Inventory Summary· Air Taxies and SOx
Percent of Tolallnvenlory

---------.------- % total tpy -----------------.
Equipment Category PM Aldehydes Banz_ 1,3 But. Gas. V8fJ. SOX._-_.--._--------_._-----_... --------..
Lawn & Garden NA NA NA NA NA NA
Airport S8!V1ce NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational Martna NA NA NA NA NA NA
Ught Commercial NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construdlon NA NA NA NA NA NA
Agricuttural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
Marin. VU",'

~ tI6 tI6 tI6 tI6 tI6
Nonroad Engin.. and Vehlclaa NA NA NA NA NA

Highway Vehicles NA NA NA NA NA NA
9th!! Am' and Point 'e'S" tI6 tI6 tla tla tla tla

All Sources NA NA NA NA NA NA

•
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Boston CMSA Inventory B (In-use est.)
Emission Inventory Summary - VOC, NO', CO

_..._--...._-_... tpy ......._-_._...... tpsd
t•Equipment Category VOC NO. CO VOC NO.

..._....._.....-..._-_...-_._--_....-._..__..._-_.._-_._......_------------_... ........_-_......-_.--_....__..•. .._--------.

Lawn & Garden 7,989 100 59,813 41 1 2"
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 60 8 4
Light Commercial 4,389 423 55,357 12 1 152
Industrial 1,335 2,690 19,026 4 7 52
Constructton 2.716 19,390 14,295 13 91 16
Agricultural 167 595 1,186 1 3 1
Logging 101 133 325 0 0 1
Marin, V.ut. W W W 2 i 1
Nonroad Engines and Vehlctes 30,045 26,919 200,575 136 124 317

Highway Vehlctas NO NO NO 415 207 1.470
9th!! Art. and Point Soo!'C!! W W W ~ m ~

All Sources NA NA NA 855 499 2.386

Boston CMSA Inventory B (In-use ast.) •Emission Inventory Summary - VOC, NO" CO
Percent of Total Inventory

------'% tolal tpy ----- % total tpsd % total tpwd
Equipment Category VOC NO. CO VOC NO. CO
..._------------------ ------._---------
Lawn & Garden NA NA NA 4.83% 0.11% O,85~1"

Airport Service NA NA NA 0.13% 1.37% 0.42%.
Recraational NA NA NA 0.37% 0.00% 2.57%,
Recraational Marine NA NA NA 7.01% 1.58% 0,18'%.
Ught CommarclBl NA NA NA U2% 0.23% 6.36°/0
Industrial NA NA NA 0,44% 1.48% 2.18"10
Construction NA NA NA 1.50% 18.30% 0.66%
Agricultural NA NA NA 0.10% 0.85% 0.03%
Logging NA NA NA 0.03% 0.07% 0.04%
MariO! y."" m ~ ~ ll.m 2.D ~
Nonroad Engines and VehlcIea NA NA 15,86% 24.79% 13.31°0

Highway Vehielas NA NA NA 48.53% 41.44% 61.61"1"

9th" Art' and Point '2".. ~ ~ ~ 35,1'% 33,m, 2509"'0

All Sources NA NA NA 100.00% 100.00% 100.000/
0

•
0-60 FINAL - November 19'i I



Boston CMSA Inventory B (In-use est.)
Emission Inventory Summary· Air Taxies and SOx

• _.._..._...._.--_.....-.._--------_._-_.. tpy --------------------_.._..
equipment Category PM Aldehyde. Banzena 1,3 But, Gu. Yap. SOx
...- ....-----_......_....._------_..-.._....._.....----_._----_.-..-------------------------_.._--.._.._--------_.._-_....--_....
Lawn & Garden 128 40 220 92 905 34
Airport Service 181 13 12 6 8 165
Recreational 85 8 131 57 116 3
Recreational Marina 307 77 221 95 1.198 82
Light Commarcial 84 30 126 53 351 62
Industrial 118 48 37 16 131 112
ConstnJCllon 1,878 360 81 42 44 1,683
Agricultural 64 18 4 2 18 46
Logging 15 3 3 1 5 11
Madn.yeMf· mw W W WW
Nonroad Engines and Vehicles 2,830 595 836 364 2,775 2,199

Highway Vehlclas NO NO NO NO NO NO
Other Art' and Point SoureM W. W. W. W WW
All Sources NA NA NA NA NA NA

• BostonCMSA Inventory B (In-.... est.)
Emission Invantory Summary - Air Taxies and SOx
Pereant of Total Inventory

--- % total tpy -----------.
Equlpmant Category PM Aldehydes Benzene 1.3 But. Gu. Yap. SOx----_..__.._--_..._-------------- -----------.._----------_.
Lawn & Garden NA NA NA NA NA NA
Airport Sarvica NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational M&1na NA NA NA NA NA NA
Ught Commarcilll NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
ConstnJctIon NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
Madp'V....' ~ ~ ~ ~ ~ ~
Nonroad Engines and Vahlc:l. NA NA NA NA

Highway Vehicle. NA NA NA NA NA NA
9th• Art' and pgOS 'Prrr ~ ~ ~ ~ ~ ~

All Sources NA NA NA NA NA NA

•
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Chicago CMSA Inventory B (In-u.e e.t.)
Emission Inventory Summary' Vee. NO•• CO

NA 484,n8

153.215 NO
302,10Ztm

tpsd to.vee NO•
..----....-...__._._------_...... ......._-_ ...

72 1 30
2 14 20
5 0 93

21 2 0
20 2 256

8 15 114
11 64 15
4 19 2
0 0 1
1 ~ tQ

144 143 539

sea 462 NO

1m §llJ tQ

1.781 1,208 NANA

CO

98.297
7.355

10.696
7,385

93.402
41.722
13.649
3.094

394

168
5.063

48
205
714

5.608
13.533
3.505

1

SW
29.454 275.994

tpy
NO.vee

13.975
828

6.806
2.865
7,409
2.861
2.245

740
136

W
37,885

NO

W

Equipment Category

All Sourc..

Highway Vehicle.
alMr Art' and Po;nt SourClf

Lawn & Garden
Airport Service
Recreational
Recreational Marine
Light Commercial
Industrial
Construction
Agricultural
Logging
Marin. y,s,",
Nonroad Engin.. and Vehicl..

Chicago CMSA Inventory B (In·use ..t.) •Emission Inventory Summary - voe. NO., CO
Percent of Total Inventory

------'Yo total tpy ----- % total tped % total tpwd
EqUipment Category vee NO> CO vee NO. CO
-.--.._....__.._--_...-......_-----_..._._------_..._----------_. -------------_.. ------.-_... _-_ ..
Lawn & Garden NA 0.03% NA 4.1~. 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 Marina NA 0.04% NA 1.18% 0.13% NA
Ught Commen:lal NA 0.15% NA 1.18% 0.18% NA
Industrial NA 1.18% NA 0.48% 1.27% NA
Con.tructlon NA 2.79% NA 0.60% 5.28% NA
Agricultural NA 0.72% NA 0.23% t.59% NA
Logging NA 0.00% NA 0.02% 0.00% NA
MMe. V"",,

~ ~ ~ ~ 2..WI ~
Nonroad Engln.. and Vehlclae 8.08% NA 8.20% 11.85% NA

Highway Vehicle. NA 31.81% NA 33.37% 38.23% NA
9th!! Art. and Point 'sum. ~ 82FY=t ~ 58,43% 49,92% ~

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 Toxies lIt1d 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 16 335
Recreational 131 13 200 86 174 5
Recreational Marlne 124 15 72 31 491 19
Light Commercial 142 51 213 89 596 105
Industrial 232 96 80 35 284 227
Construction 1,170 267 66 33 85 1,180
Agricultural 390 105 21 11 30 274
Logging 5 1 4 2 7 0
MArin' y.s,l, mw W W WW
Nonroad Engines and Vehicles 3,088 843 1,069 482 3.115 2.201

Highway Vehleles 113.525 NO NO NO NO NO
9th!! Art' and Pojot Sourcn 181,246 W W W WW
All Sources 297.859 NA NA NA NA NA

Chicago CMSA Inventory B (In·use eat.)• Emission Inventory Summary' Air Taxies lIt1d SOx
Percent of Totlllinventory

- •••-.-.-••----.--.---••••-.---•••. % totaJ tpy - •••_-_•••_••••- ••••.
Equipment Cetegory PM Aldehydes Benz_ 1.3 But. Gu. Vap. SOx-------------------------_...._------_....--....._----_.._-----------_..--_....._-----_...._---_.....
Lawn & Garden 0.08% NA NA NA NA NA
Airport Serviea 0.12". NA NA NA NA NA
Recreetionlll 0.04% NA NA NA NA NA
Recreational Mar1ne 0.04% NA NA NA NA NA
Light Comrnerellll 0.06% NA NA NA NA NA
Industrial 0.08% NA NA NA NA NA
Construction 0.39% NA NA NA NA NA
Agrleultur. 0.13% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA

Mart"' V"e' ~ t:IA t:IA t:IA t:IA ~
Nonroad Engln.. and Vehicles 1.04% NA NA NA NA NA

HighWay Vehicles 38.11% NA NA NA NA NA
9th. Art. and Point '?"S" 60,85% t:IA t:IA t:IA t:IA t:IA
All Sources 100.00% NA NA NA NA NA

•
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Cleveland CMSA Inventory B (In-use est.)
Emission Inventory Summery - vee. NO•• CO

----_..._.- tpy -------_.._--_.- tpad 10.
Equipment Category vee NO. CO vee NO.--_..-_...._----_...._.....__....._----_..._-_._...._..__......_.__......._....._..... ---_.._...._.........._-_._---_... ------------
Lawn & Garden 7.486 85 55.623 39 0 14
Airport Servtce 352 2.151 3.118 1 6 9
Recreational 1.031 7 1.620 1 0 14
Recreational Marine 1.242 111 3.962 9 1 0
Ugh! Commercial 2.970 286 37.440 8 1 103
Industrial 1.238 2,470 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 8 158 0 0 0
MariO' YIISII' lS .llli UU ~ 2 ~
NonroadEnginesandVehicles 18.530 11.961 129.698 70 48 195

Highway Vehicles NO 64.808 412.340 242 195 2.360
Othtr Art. and Point Sources W §i.m ~ • Jll ill

All Sources NA 139,070 630,439 681 414 2.806

Cleveland CMSA Inventory B (In·UM eat.) •Emission Inventory Summary - vee, NO" CO
Percent of Totlll Inventory

-_••- ••-.-% totlll tpy ----- % totlll tpad % total tpwd
Equipment Category vee NO. CO vee No. co
_.._.----------------------------. ------ --------------- --------------_.
Lawn & Garden NA 0.08% 8.82% 5.76% 0.11'1'. 0.50%
Airport Sarvk:a NA 1.55% 0.49% 0.14% 1.42% 0.30%
Recreational NA 0.01% 0.26% 0.10% 0.00% 0.500/0
Recreational Marina NA 0.08% 0.83% 1.29% 0.21% 0.00%
Ught Commerdlll NA 0.21% 5.94% 1.20% 0.19% 3.66%
Industrial NA 1.78% 2.81% 0.52% 1.83% 1. 7~!a
Construction NA 3.71% 0.77% 0.58% 5.87% 0.19%
Agriculturlll NA 1.13% 0.23% 0.28% 2.09% 0.03%
Logging NA 0.01% 0.02% 0.02% 0.01% O.OZO/o

Marin, V-"" tI! ~ 20m g.m ~ ~
Nonroad Engin.. and Vahk:lea NA 8.60% 20.57% 10.27% 11.60% 6.93°-0

Highway Vehicl.. NA 46.60% 65.41% 35.52% 47.17% 8410%

9th" Art! and Point ",..... tI! 44,'9'J 14,92% 5~l,21:y, 41,2D Ul::2

An Sources NA 100.00% 100.00% 100.00% 100.00% l00,OO"'Il)

•
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Cleveland CMSA Inventory B (In-use est.)
Emission Inventory Summary - Air Toxlea and SOx

• Equipment category

_...-...._..._..._......_----_...__...__.•. tpy ..._-----------_._---------_.
PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx

.__..._.._-_...__..._-_._-------------_._-----------------.-_...__.--_.._-------------------_.-_.-_._._----.-.._..
Lawn & Garden 132 39 206 86 854 31
Airport Service 156 11 10 5 7 142
Recreational 20 2 30 13 26 1
Recreational Martne 48 8 30 13 252 9
Light Commercial 57 20 85 36 239 42
Industrtal 105 42 34 15 123 102
Construction 435 101 24 12 29 449
Agricultural 176 47 10 5 16 123
Logging 3 0 2 1 3 1
Marjn,yuut' W W W W WW
Nonroad Engines and Vehicles 1,132 270 432 186 1,549 899

Highway Vehicles 46,729 NO NO NO NO NO
9ther Area and Point Sourcu ~tQ tQ tQ tQtQ

An Sources 112,148 NA NA NA NA NA

•Cleveland CMSA Inventory B (In-use est.)
Emission Inventory Summary· Air Toxlea and SOx
Percent of Total Inventory

.- 0/. total tpy -----------
Equipment category PM Aldehydes Benz_ 1,3 But. Gas. Vap. SOx
------------._.--------------- ------- -------------------
Lawn & Garden 0.12"10 NA NA NA NA NA
Airport Service 0.14% NA NA NA NA NA
Recreational 0,02"10 NA NA NA NA NA
Recreational Mart". 0.04% NA NA NA NA NA
Ught Commercial 0.06% NA NA NA NA NA
Industrtal 0.09% NA NA NA NA NA
Construction 0.39% NA NA NA NA NA
Agricultural 0,18'% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
Marin. ya.... g,m ~ t:l6 t:l6 t:l6 t:l6
Nonroad Engines and Vehiclee 1.01% NA NA NA NA NA

Highway Vshicles 41.81% NA NA NA NA NA
9ther ArIa and Point Sgyrce 57,8" ~ l:la l:la l:la l:la

An Sources 100.00% NA NA NA NA NA

•
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OenverCMSA Inventory B (in-use est.)
Emission Inventory Summary - vee, NOx. co

_....._..._-- tpy .-_...-.-_...-... tpod
IP•Equipment Category vee NOx co vee NO.

..-.--_...._.--.-_.__._---_._-----.-----_._----------------------.._----_. -------------...._-----------_. .._---.-----
Lawn & Garden 4.473 t02 44.042 23 1 14
Airport Service 260 1,591 2.309 1 4 6
Recreational 3,007 21 4.823 2 0 40
Recreetional Marine 916 82 2.879 7 1 a
Light Commercial 3.600 380 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 211 1.020 840 1 6 1
Logging 38 1 109 0 0 a
Mado' V·alt' W W 2 W W 2
Nonr'Oad Engines and Vehicles 14,096 10.051 116.880 50 42 221

Highway Vehicles NO NO 417.406 NO NO 2,371
9th" Art' and point Saure!! W W am w w ~

All Sources NA NA 593.156 NA NA 2.760

OenverCMSA Inventory B (In-..... est.) •Emission Inventory Summary· vee. NOx. CO
Percent of Total Inventory

% tol8l tpy % tottII tped % total tpwd
Equipment Category vee NOx CO vee NO. co
------------_......_-------------- ..__..---_. -----------_.-_ ..

Lawn & Garden NA NA 7.42% NA NA 0.510/0
Airport Service NA NA 0.39% NA NA 0.23°/0
Recreational NA NA 0.81% NA NA 1.46~~

Recreational Marine NA NA 0.49% NA NA 0.000/0
Ught Commarci81 NA NA 8.01 % NA NA 4.7'2,010

Industrial NA NA t .36% NA NA O.79Oi o

Construction NA NA 1.08% NA NA 0.25%
Agricutturlll NA NA 0.14% NA NA 0.02%
Logging NA NA 0.02% NA NA 0.01°/0
MariO! y""" tI6 tI6 20m tI6 tI6 a.O(JI/o
Nonr'Oad Engin.. and Vehicles NA NA 19.70% NA NA ~

Highway Vehicles NA NA 70.37"1. NA NA 85.93°'0
9th. Art! and foint '?'fFM tI6 tI6 iJi:'tI tI6 tI6 ~

All Soureas NA NA 100.00% NA NA 100.00'%
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DenverCMSA Inventory B (In-use est.)
Emission Inventory Summery' Air Toxics and SOx

• Equipment Category

_.__....._--_...- ......_--.-...._-_.._..-... tpy .-....-..._.............._-_...._.......
PM Aldehyde. Benzene 1,3 But. Ges. Vap. SOx

...-_...- ......._....-._-_......._..... ......_......._...._----......_..-_........_-_.._--------_.-.-....._--..._-......__....._....__....._..--...
Lawn & Garden 76 26 122 51 537 29
Airport Service 115 8 8 4 5 105
Recreational 57 6 88 38 76 2
Recreational Marlna 40 6 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
Agricultural 110 30 6 3 16 80
Loggirtg 2 0 1 0 2 0
Msript yesll' IiI. IiI. IiI. tQ tQIiI.
Nonroad Engines and Vahicles 1,019 232 398 172 1,154 630

Highway Vehicles 32.716 NO NO NO NO NO
Other Art' and Point SourC!! 146,677 W W W tmtm
All Sources 180,412 NA NA NA NA NA

•DenverCMSA Inventory B (in·... ellt.)
Emission Inventory Summary - Air Toxics and SOx
Percent of Totellnventory

--- % total tpy -------------•.
Equipment Category PM Aldehydes Benz""a 1,3 But. Ges. Vap. SOx
------------_..-----------------_. -_._----------
Lawn & Gard"" 0.04% NA NA NA NA NA
Airport Service 0.06% NA NA NA NA NA
Recraatlonal 0.03% NA NA NA NA NA
Recraatlonal Marlna 0.02% NA NA Nil NA NA
Ught Commarctel 0.04% NA NA NA NA NA
Industrial 0.03% NA NA NA NA NA
Construction 0.27% NA NA NA NA NA
Agricultural 0.01% NA NA NA NA Nil
Logglrtg 0.00% NA NA NA NA Nil
Marin. VmtI, goD

~ tI6 tI6 tI6 tI6
Nonroad Ertgines and Vehlc:laa 0.56% NA NA NA NA

Highway Vehicle. 18.13% NA NA NA Nil NA
9tb!r Art! and poim h=r 81,;py. riA tI6 riA riA riA
All Sources 100.00% NA NA NA NA NA

•
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EIPuoMSA Inventory B (In-usa ast.)
Emission Invantory Summary - VOC, NO., CO

----_....-•... tpy ....._._-._--_. tpsd
1•Equipment Category VOC NO. CO VOC NO•.._-.._...._----_..._..._-----_.._---_._-_._-----_._-----_._-------------_. .__.__..._-_._---------....-_. ....---_...-

Lawn & Gar<lan 1,086 22 10,682 4 0
Airport Servica 77 470 688 0 1 2
Recraational 333 2 1,036 t 0 1
Recraational Marina 0 0 0 0 0 0
Ught Commarcial 888 107 12.471 2 0 34
Industrial 278 537 3,880 1 1 11
Construction 296 1,725 1,846 1 6 4
Agricultural 47 205 262 0 1 0
Logging 5 4 16 0 0 0
Mario'V"eI. 2 2 2 2 2 !2
Nonr'Oad Engin.. and Vehlct.. 3,009 3,070 30,859 10 10 60

Highway Vahlclas NO 11,156 320,700 36 34 756
Other Art' and Point Sourc!l t:!I2. ~ WlS!2 E ~ ~

All Sources NA 34,608 369,559 108 69 840

EI Paso MSA Invenl'Ory 8 (In-use est,) •Emission Invantory Summary - VOC, NO., CO
Percant of Tollllinventory

------'l\. totaltpy ----_. % tot.l tped '% total tpwd
Equipmant Category VOC NO. CO VOC NO. CO
--_..----_....__.._-_....._----_.._-------- ------_... ----------_.-..-
Lawn & Gar<len NA 0,08% 2,89% 3,78% 0,12". 0.88%
Airport Service NA 1,36% 0,19% 0,20% 1.87% 0.220'0
Recraational NA 0,01% 0,28% 1,28% 0,01% 0.16%
Recreational Mart". NIl 0,00% 0.00% 0.00% 0.00% O. ()()G:/O

Ught Commarcilll NIl 0.31% 3,37% 2,30% 0,43"- 4,07%,
Industrial NIl 1,55% 1.04% 0.74% 2.14% 1,26°/

0

Construction NIl 4,98% 0,50% 1.01% 9,09% 0.48%
Agricultural NIl 0,59% 0,07% 0,17% 1,11% 0.0;2010

Logging NIl 0,01% 0.00% 0.01% 0,01% 0,01°/0
MariO! V_III. ti6 ~ ~ ~ ~ ~
Nonroad Engln.. and VahIcIee NIl 8.87% 8,35% 9,48% 14.79% 710"'0

Highway Vehlclas NIl 32.24% 86,78% 34.13% 48,98'l'. 90.000/
0

9th. AM and poim 's"mr t:I6 58.,""" UZ!J 56,11% 38 23" 290'''0

All Sources NIl 100,00% 100,00% 100,00% 100,00% 100. ()(Y'/~

•
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EI PasoMSA Inventory B (In-use est.)
Emission Inv.ntory Summery - Air Taxies and SOx

• _...__..._..._....-...._..._.._-_....-.-.. 1py ...._-._--....._--_...- ..-_.
Equipm.nt Category PM Aldehyd.s Benz_ 1.3 But. Qu. Vap. SOx
..__.._...._....._-------------._...._...._....-.-.._-.....-....._------_....-....---_..__...._-...._----......_----_.-.--_...._-.....
Lawn & Garden 20 6 30 13 116 7
Airport Service 34 2 2 1 1 31
Recreational 3 1 9 4 23 0
Recreational Marine 0 0 0 0 0 0
Ught Comm.rcial 18 6 25 11 81 15
Industrial 22 9 8 3 27 21
Construction 145 36 9 4 12 154
Agricultural 22 6 1 1 3 16
Logging 0 0 0 0 0 0
MeriO'y....' 2 2 l:Q l:Q l:Q 2
Nonroad Engines and Vehicles 285 67 85 37 282 245

Highway Vehlcl.s 7.278 NO NO NO NO NO
Other Art. and Pgint Saute!! 1?9.939 l:Q l:Q !:Q !:Ql:Q

All Sources 137,482 NA NA NA NA NA

• EIPasoMSA Inventory B (In-use ••t.)
Emission Inv.ntory Summary - Air Toxica and SOx
Percent 01 TomIlnventory

--••-.--•. % totel tpy
Equipm.nt Category PM Aldehyde. Benz_ 1.3 But. Qu. Vap. SOx
..._...._-_...._---_..._---------_.---------- .._-- -._---------.....
Lawn & Garden 0.01% NA NA NA NA NA
Airport S.rvlce 0.02% NA NA NA NA NA
R.....atIonai 0.00% NA NA NA NA NA
R.....atIonal Menn. 0.00% NA NA NA NA NA
Ught Commerclel 0.01% NA NA NA NA NA
Industrtal 0.02% NA NA NA NA NA
Construction 0.11% NA NA NA NA NA
Agrlcul1ural 0.02% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
MariotV..... UZ%I tt6 tt6 tt6 tt6 tt6
Nonroad Engln.. and Vehicles 0.19% NA NA NA NA NA

Hl9hway V.hlcles 5.29% NA NA NA NA NA
9th. Art' and potm 'm=r H S,,,, t:I6 t:I6 t:I6 t:I6 t:I6

All Sources 100.00% NA NA NA NA NA

•
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Hartford NECMA Inventory B (In·use est.)
Emission Inventory Summary - VOC, NOx, CO

_..._...-_..•. tpy .....__.__.... tpsd
IP•

Equipment Category VOC NOx CO VOC NOx
.._..._......_....__..-_....------_._........_-._--_._......-...-----_....._........ --------._.-..._..._--_...._---.- _...--.--_.--
Lawn & Garden 4,523 41 28.208 24 0
Airport Servics 294 1,800 2.615 1 5 7
Recreations' 1,929 14 3.088 1 0 26
Recreational Marine 2,135 147 6.516 15 1 1

Light Commercle! 1,074 104 13,549 3 0 37
Industrial 412 860 5.816 1 2 16
Construction 897 7,522 4,895 4 35 5
Agriculture! 120 490 713 1 3 0
Logging 62 33 187 0 0 1
Mario. V.stt. 11 ~ 6i Q 1 !2
Nonroad Engines and Vllhlcles 11,458 11,271 65,615 51 48 101

Highway Vllhlcle. NO 29,311 108,380 189 88 590
Olh!! Art! and Point Squm t:& ~ ~ 11. .a lli

An Sources NA 52.232 225.992 316 154 901

Hartford NECMA Inventory B (In-use eat.) •Emission Inventory Summary· VOC. NOx, CO
Percent of Total Inventory

%totaltpy ----- % total tpsd % totat tpwd
Equipment Category VOC NOx CO VOC NOx CO
--_....._-----------_._--------- ---- --_.....-._-_.-
Lawn & Garden NA 0.08% 12.48% 7.57% 0.14"1. 0.75°/0
AirportSarvica NA 3.45% 1.18"1. 0.28% 3.2O'Y. 080%
Recreational NA 0.03% 1.37% 0.43"10 0.00% 2.94%
Recreational M.-Ina NA 0.28% 2.88% 4.86% 0.71% 0.08%
Ught Commercial NA 0.20% 8.00% 0.94% O.t8% 4.12'%
Industrial NA 1.86% 2.57% 0.37% 1.53% 1.77%
Cons1nletlon NA 14.40% 2.17% 1.34% 22.98% O.6()O/e

Agricultural NA 0.94% 0.32% 0.21% 1.74% O.OSa:!C.
Logging NA 0.06% 0.08% 0.06% 0.06% 0.06%,
Mpjn,Vn"" tI6 ~ w:. w:. ~ O.01~/O

Nonroad Engines and Vahlclae NA 21.58% 29.03% 18.01% 31.01"1. 11.16%

Highway Vllhlcle. NA 58.12% 47.98% 511.88% 57.27% 65.52"/0
Other Art, and Point §mrsr tI6 22''"'' 23,91% 2i32% 11,72% ~

All Sources NA 100.00% 100.00% 100.00% 100.00% 100.000/
0

•
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Hartford NECMA Inventory B (In-use est.)
Emission Inventory Summary - Air Toxlcs and SOx

• -~~._...._..._.._-_...--_._.-.----_._.._. tpy -..._-._----------_..-----.-
Equipment Category PM Aldehydes Benzene 1,3 Bul. Gas. VBf'. SOx
..__._------_....-...._---------._---------_...-.-.._._.----------_.---------------------------------_.._--_..__.
Lawn & Garden 74 21 126 53 455 15
Airpor1 Service 130 9 9 4 6 119
Recreational 37 4 57 24 50 1
Recreational Marine 95 13 58 25 227 14
Light Commercial 21 7 31 13 86 15
Industrial 41 15 12 5 38 39
Construction 627 138 27 14 16 640
Agricultural 54 15 3 2 8 38
Logging 5 1 2 1 3 3
Marin, YUU" W W W W WW
Nonroad Engines and Vehicles 1,084 223 324 141 889 885

Highway Vehicles NO NO NO NO NO NO
9th" Art. and point Soyrct! W W W W WW
All Sources NA NA NA NA NA NA

•Hartford NECMA Inventory B (in-usa e.t.)
Emission Inventory Summary • Air Toxlcs and SOx
P_t of Total Inventory

-.--------------- % tot81 tpy -------------
Equipment Category PM Aldehydes Benz_ 1,3 Bul. Gu. VBf'. SOx
-------......._.---------_..---
Lawn & Gwen NA NA NA NA NA NA
Alrpor1 SeMce 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
Industri8l NA NA NA NA NA NA
Cons1r1Jctlon NA NA NA NA NA NA
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
Marin. y"",' fI !::l6 !::l6 !::l6 !::l6 !::l6
Nonroad Engines and Vahlclaa NA NA NA NA NA

Highway Vehicles NA NA NA NA NA NA
9th. Art' and Pgfm 52== !::l6 t:l! !::l6 t:l! t:l! t:l!

All Sources NA NA NA NA NA NA

•
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Houston CMSA Inventory B (In-use est.)
Emission Inventory Summary - VOC, NO•• CO

----~_._~_. tpy ...-_...._.... tpsd '.Equipment Category VOC NO. CO VOC NO.
..'--_._._-_....--_...--_...._------------_._._-----_..._--_.._-_..------_..-_. _.._...._----_..-..._--------_... ------......_-,
Lawn & Garden 12,107 181 104,467 44 1 76
Airport Service 448 2,739 3,982 1 8 ,,
Recreational 1,082 6 3,362 4 0 4

Recreational Marine 13,663 441 32,207 71 2 25
Light Commercial 8,004 963 112,459 22 3 308
Industrial 1,496 2,833 21,205 4 8 58
Construction 3,053 15,789 19,917 11 57 44
Agricultural 656 3,236 2,725 2 12 2
Logging 123 188 437 0 1 1
Marin, V","· W ~ l.Zl1 6 ~ ~
Nonroacl Engines and Vahlclas 41,319 38,836 302,479 163 125 534

Highway Vehicle. NO 100,865 NO 442 304 NO
Othtr Art' and PojoS Sourct! !:Q 449,925 r::m. U2l § ~

All Sources NA 580,626 NA 1,996 1,288 NA

Houston CMSA Inventory B (In-use est,) •Emission Inventory Summary - VOC, NO•• CO
Percent of Totlllinventory

-------% tolal tpy - % totlll tped % total tDwd
Equipment Category VOC NO. CO VOC NO. CO
...._--------------------.__._--- -----.._------_. -------_....... _--
Lawn & Garden NA 0.03% NA 2.t8% 0.05% NA
Airport SeMca NA 0.47% NA 0.08% 0.58% NA
Recreational NA 0.00% NA 0.22% 0.000/. NA
Recreational Menna NA 0.08% NA 3.58% 0.18% NA
Light Commen:IeI NA 0,17% NA 1.11% 0.20% NA
Industrial NA 0.49% NA 0.21% 0.80% NA
Construction NA 2.72% NA 0,56% 4.43% NA
Agricultural NA 0.56% NA 0.12% 0.94% NA
Logging NA 0.03'%0 NA 0.02% 0.04% NA

Marin. Va",' I 6.Wi f:I6 2.lD 6.D ~
Nonroacl Engines and Vahtdas 8.69% NA 8.15% 9.68% NA

Highway Vahlcla. NA 17.37% NA 22.18% 23.80% NA
9th. AM and Point §q'3" f:I6 75,91% ~ al,an. 68,72% ~

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 Taxies IItld SOx

• Equipment Category

-_.......__..._...-_......-.....__..--_....._....- tpy --.....__.._.....__....._......_........
PM Aldehydes Benzene 1.3 But. Gas. Vap. SOx

.--...._._---_....-_.._-_....-._---.._....._......._...._.....-..._--._-_....--_....----------_...._....._...__...._---._..._----_.......
Lawn & Garden 207 67 342 143 1.106 61
Airport Service 198 14 13 7 8 181
Recreational 10 3 31 13 75 1
Recreational Marlne 690 61 394 170 624 62
Ught 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
MMe, Y_glI Z!lW W W W ~
Nonroad Engines and Vehicfes 3.851 666 1.162 501 2.850 7.350

Highway Vehiclee NO NO NO NO NONO
Othlf Art' and Point Soutc!l W W W W WW
All Sources NA NA NA NA NA NA

•Houston CMSA Inventory B (In·UH ....)
Emission Inventory Summary· Air Taxies IItld SOx
Percent of Total Inventory

--.-•••-----.--.-••••--•. % total loy ----------.-------.
Equipment Category PM Aldehydes Benzene 1.3 But. Gu. VBf'. SOx
---..._........_.-_..__..._-------------------_._-----------._._----._--_...__...-.
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreetional NA NA NA NA NA NA
Recreational M8rtne NA NA NA NA NA NA
Ught Commarclal 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
Mwin.y"', tlA tlA tlA & tlA &
Nonroad Engines and Vehlcl. NA NA NA NA NA NA

Highway Vehicles NA NA NA NA NA NA
9th!! Art. and Point Sgynw tlA & tlA & & &
All Sources NA NA NA NA NA NA

•
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Mh.mi CMSA Inventory B (in·use est.)
Emission Inventory Summary - VOC, NOx. CO

Lawn & Garden 6.620 139 67,127
AilJlOrt SeMce 202 1,239 1.794
Recreational 757 4 2.375
Recreational Marine 3.072 212 8.363
Light Commercial 2.651 309 36.972
Industrial 1.062 1,941 15.267
Construdlon 1.427 10,146 8.316
Agricultural 202 819 1.235
Logging 29 0 82
Marin, V-SIl' ~ J..m~
Nonroad Engin.. and Vehicl.. 16.965 16.119 141.532

Highway Vehicles NO 63.266 NO
9th. Art' and Point Sourpn !:& ~~

All Sources NA 114.849 NA

Equipment Category
- •••-.------.. tpy ..•--------•••.

VOC NOx CO
tpad tpwd

VOC NOx
_.........-.--_..- .._........_..-._..•..

24 1
1 3 ,
3 0 4

16 1 6
7 1 101
3 5 42
5 37 18
1 3 1
0 0 0
~ ~ ~

63 55 224

307 191 NO

m iZ t!Q

604 342 NA

MlamiCMSA Inventory B (in-lIM e-'.)
Emission Inventory Summary· VOC. NOx. CO •Percent of Total Inventory

_..._----% to~ 1py ._-- "t. totlll tped % total tp"h_
Equipment Category VOC NOx CO VOC NOx CO
.._..._...._...._..._----_.._-------._--. ..__._-------_. ....----_.------
Lawn & Garden NA 0.12% NA 4.03% 0.15% NA
AIrpOrt SeMce 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 Commerdel NA 0.27'% NA 1.21% 0.25% NA
Industr1al NA 1.69% NA 0.50% 1.55% NA
Construction NA 8.83% NA 0.86% 10.72% NA
Agr1culturel NA 0.71% NA 0.13% 0.8ll% NA
Logging NA 0.00% NA 0.01% 0.00% NA
Mart", V_III, ua ~ t:J,6 2.m .lJUI ~
Nonroad Engln.. and Vehicles NA 14.03% NA 10.35% 15.93% NA

Highway Vehicles NA 55.09% NA 50.77'% 55.69% NA
9tb!! Art' and Potnt 59' 'S" ~ 39,sry. ~ 38.89% 28,38% ~

All Sources NA 100.00% NA 100.00% 100.00% NA

•
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MlamiCMSA Inventory B (In·use est.)
EmisSion Inventory Summary· Air Toxles and SOx• _.~._~._.-_..._....-..._....-..._•... tpy ...•._..._---...._...._•....
Equipment Category PM Aldehydes Benzene 1,3 But. Ges. Vap. SOx
.._.._-_..._...._..._-_._------------_..------------------------------_..._------------------------_..-
Lawn & Garden 123 40 185 77 682 42
Airport Service 90 6 6 3 4 82
Recreetional 7 2 21 9 52 1
Recreational Martne 132 16 78 34 497 20
Light Commercial 53 19 76 31 248 44
Industrial 67 33 29 13 114 66
Construction 839 203 42 21 41 888
Agricultural 90 25 8 3 15 64
Logging 1 0 1 0 2 0
Marint y."" ~ ~ ~ ~ ~~
Nonroad Engines and Vehicles 1.402 344 444 192 1,651 1,207

Highway Vehicles NO NO NO NO NO NO
9th. Art. and Point Sgurct! W W W W ~~

All Sources NA NA NA NA NA NA

•MlamiCMSA Inventory B (In·use est.)
EmisSion Inventory Summary· Air Toxles and SOx
P_t of Totellnventory

--.-•••- •••- •••----••-.--••- •••. % totel tpy ••-.---••••••- •••- ••••.
Equipment category PM Aldehydaa Banz_ 1,3 But. Gu. Vap. SOx
-------------------------------------------------_._.-_.._---------_.._-----_..._-
Lawn & Garden NA NA NA NA NA NA
Airport Sarvlca NA NA NA NA NA NA
Recreational NA NA NA NA NA NA
Recreational M.nne NA NA NA NA NA NA
Light Commercial NA NA NA NA NA NA
IndustrtaJ 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

Me' Y!",' & & l:!! l:!! l:!! l:!!
Nonroadf,gines and Vahtcl. NA NA NA NA NA NA

Highway Vehlclas NA NA NA NA NA NA
9th" Art. and Point Sourpe & & l:!! & & l:!!
An Sources NA NA NA NA NA NA

•
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Mllwauk.. CMSA Inventory B (In-use est.)
Emission Inventory Summary - vee. NOx. CO

Lawn & Garden 4,218 50 32.674
Airport Service 193 1,182 1,715
Recreational 1.161 8 1,838
Recreational Marine 1.395 41 2.656
Ught Commercial 1.325 128 16.700
Industrial 700 1,358 10.091
Construction 446 2.968 2.712
Agricultural 338 1.560 1,482
Logging 38 0 110
Made.y....' ~ mtiC.
Nonroad Engines and Vehlcfes 10.272 7,693 69.979

Highway Vehicles NO 33,493 NO
Otb!!' Art. and Point Soul'C!! W RWW
All Sources NA 80.807 NA

Equipment Category vee
tpy

NO. CO
tpsd •vee NO. (

-_...__..._-_...._...._.....
._~.._--------

22 0 8
1 3 5
1 0 16

10 0 0
4 0 46
2 4 28
2 14 3
2 9 1
0 0 0
1 1 tiC.

44 32 106

106 101 NO

.lZ .uli t:I.C.

345 241 NA

Mllwauk.. CMSA Inventory B (In-use est.) •Emission Inventory Summary - vee. NO,. CO
Percent of Total Inventory

-------"/0 totllllpy 0/. tote! tpsd % lotallpwd
Equlpl'Mnt Category vee NOx CO vee NO. co
--_..._..._-_.._-----_.._-_.--_..-------------- ------.__..__. -----_.-,._._---
Lawn & Garden NA 0,06% NA 6.41% 0,11% NA
Airport Service NA 1,48% NA 0.15% 1,34% NA
Recreational NA 0.01% NA 0.22% 0,00% NA
Recrealtonal M.nne NA 0.06% NA 2.88% 0.13% NA
Ught Commarcilll NA 0.16% NA 1.06% 0.15% NA
Industrial NA 1.88% NA 0.56% 1,54% NA
Construction NA 3.67% NA 0.81% 5.80% NA
Agriculturlll NA 1.93% NA 0.53% 3.55% NA
Logging NA 0.00% NA 0.03% 0.00% NA
MariQlyn.... ~ ~ ~ g.m ~ NA
Nonroad Engines and V....lcf. NA 9.52% NA 12.84% 13.06% NA

Highway Vehlclea NA 41,45% NA 30.84% 41.88% NA

9th- Art' and Point SguISM tI6 49"),1'" tI6 58,53% :\6'04% ~

All Sources NA 100.00% NA 100.00% 100.00% NA

•
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Mllweuk.. CMSA Inventory B (In-use est.)
Emission Inventory Summary' Air Toxles and SOx

• ---_...._..._..._...._._-_...._-_..---_. tpy --_.._.__....•..._--_._.....
Equipment Category PM Aldehydes Benzene 1.3 But. Gas. Yap. SOx
-.__.._-_...-_....__....._...._---_..._-----------_.._-------------_._---_..--_.-----_.._..__....._.._------_.._-_..._-----.-...
Lawn & Garden 71 22 116 48 498 18
Airport Service 86 8 6 3 4 78
Recreational 22 2 34 15 30 1
Recreational Marine 81 5 34 15 258 6
Li9ht 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
MariO! Ytml' W W W W WW
Nonroad Engines and Vehicles 756 172 272 117 992 554

Highway Vehicles NO NO NO NO NO NO
Other Are' and Point SouI'C!! W W W W Wf:il2

All Sources NA NA NA NA NA NA

• Mllwauk.. CMSA Inventory B (In·usa est.)
Emission Inventory Summary· Air Toxles and SOx
Percent of Total Inventory

-.-.-.-.---••_ •••_.-••••- ••- % total tpy .-------.-••••- ••••.
Equipment Category PM A1dahydaa Banz_ 1.3 But. Ga. Vap. SOX
---------------------_.._--------_.- ..._----------------------
Lawn & Garden NA NA NA NA NA NA
Airport Sarvlca NA NA NA NA NA NA
Reaaational NA NA NA NA NA NA
Reaaational M.nna NA NA NA NA NA NA
Ught Commard. NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construction NA NA Nil NA Nil Nil
Agricultural NA NA NA NA NA NA
Logging NA NA NA NA NA NA
MadD!Yu"" tl6 tl6 tl6 tl6 tl6 tl6
Nonroad Engines and V8hlclae NA NA NA NA NA NA

Highway Vahicl8s NA NA NA NA NA Nil
9th!!' Arta and Point §9'mr tl6 ~ ~ tl6 tl6 tl6

All Sourcae NA NA NA NA NA NA

•
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Minneapolis MSA Inventory B (In-use e"t.)
Emiuion Inventory Summary - VOC. NO,. CO

----------_.•. tpy -------..._--.. tpsd IP.
Equipment Category VOC NO. CO vee NO•.._----...._...._..._...._-_..._-._..._.._-_...__.--...__..._--._..._---.- ...._---_...__...__..-_..... ..-----------
Lawn & Garden 6.260 75 47.913 33 0 ,,
Airport SlIfVice 299 1,825 2.653 1 5 7
Recreational 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 5.640 5 27 6
AgricUltural 948 4.406 4.153 5 24 3
Logging 71 5 206 0 0 ,
Marin. Vend' ~ ~ 61 ~ ~ !2
Nonroad Engln.. and Vehlcl.. 20,727 14.199 121.482 108 64 165

Highway Vehicle" NO NO 419.140 NO NO 2.422
Other At!! and Point Sourctl ~ ~ 125,91 , l::m m ill

All Sources NA NA 868,533 NA NA 2.944

Mlnnaapolls MSA Invantory B (In-uae est.) •Emission Inventory Summary - VOC. NO•• CO
Percent of Tot8Ilnventory

---""to1aI tpy ------ % total !pad "/. total tpwd
Equipment Category vee NO. CO vee NOx co
._-_._---------------------- ------_. -----...._--_ ..
Lawn & Garden NA NA 7.19% NA NA 0.39%
Airport SlIfVica NA NA 0.40% NA NA O.25~/..
Recreational NA NA 0.41% NA NA 0.78'%.
Recreational Mertne NA NA 2.49% NA NA 0.000/0
Ught Commercial NA NA 4.80% NA NA 2.65%
Industrial NA NA 1.64% NA NA 1.02"/0
Construetlon NA NA 0.86% NA NA 0.21%
Agricuttural NA NA 0.82% NA NA 0.09":/0
Logging NA NA 0.03% NA NA a.oz%
Mwtn,y·'. I I 20m f:I6 f:I6 ~
Nonro8d Engln.. and VahlcIea 18.23% NA NA 5.61%

Highway Vehlcl.. NA NA 62.88% NA NA 82.2/"'0

9thtr Aru and Poi'" §Pram f:I6 f:I6 18,1'D tl6 tl6 ~

An Sources NA NA 100.00% NA NA 100.00""0

•
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Mlnn.epoIls MSA Inven1Dry B (In-us••st.)
Emission Inventory Summery - AIr Taxies and SOx

• --------------------------------------.. tpy .._--_..._-------------_.....
Equipment Category PM Aldehyd.s B.nz.ne , ,3 But. Gas. Vap. SOx
..__.._---------------------------------._--------------------..-_._-----_.._----------------.._-------._---._----.-
Lawn & Garden 99 32 172 72 739 27
Airport Service 132 9 9 4 6 121
Recreational 33 3 50 22 44 1
Recreational Marine 364 32 206 89 444 33
Light Comm.rcial 47 17 70 29 195 34
Industrial 75 28 22 9 72 73
Construction 509 113 28 14 32 508
Agricultural 495 133 28 15 20 344
Logging 3 0 2 , 4 0
Marin. V-"" §tQ t:U:l. t:U:l. t:U:l.t:U:l.
Nonroad Engines and V.hlcles 1,765 368 587 255 1,558 1,141

Highway Vehicles 42,282 NO NO NO NO NO
9th!! Art' and point SouI'C!! 214398tm t:U:l. t:U:l. t:U:l.t:U:l.

All Sources 258,445 NA NA NA NA NA

•Mlnn.epoIls MSA Inv....tory B (In-uaa nt.)
Emission Inventory Summary - Air Toxlea lind SOx
P.rc....t of Totallnven1Dry

------ % totlll tpy ----------
Equipm.nt Category PM Aldehydes Benz_ 1,3 But. Gu. Vap, SOx._------------------......_----_.__..- ----- --------
Lawn & Gard.... 0.04% NA NA NA NA NA
Airport Servic:a 0.05% NA NA NA NA NA
Recreational 0.01% NA NA NA NA NA
Recreational Marine 0.14% NA NA NA NA NA
Ught Commarcilll 0,02% NA NA NA NA NA
Industrial 0.03% NA NA NA NA NA
Construction 0.20% NA NA NA NA NA
Agricultural 0,19% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
Mwin, y"",, g.m ~ ~ ~ ~ ~
Nonroad Engln.. and Vahlclaa 0.88% NA NA NA NA NA

Highway Vehicles 18.38% NA NA NA NA NA
9th" Art. and Point Berr= 12"" ~ ~ ~ ~ ~

All Sources 100.00% NA NA NA NA NA

•
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New York NECMA Inventory B (In-use esl.)
Emission Inventory Summary' vee. NO., CO

_...- ....._-_. tpy -......._......_....... tpad t4
Equipment Category vee NO. CO vee NO. C
...__..__......._-_...._.....- ......-----_......__...._-_...._--_.-_...-.----_.._---_.. ---...._.._---_...__..__.....- ........ .----------- ".-
Lawn & Garden 22,825 3t7 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 Commercial 20,831 2.008 262,706 57 6 720
Industrial 5,467 tO,809 79,009 15 30 216
Construction 5,189 32, 106 31,096 24 151 34
Agricultural 804 2,973 5,589 4 16 4
Logging 288 64 846 1 0 2
Marin. Va"" ZD l6.W. 6aI 4 ~ L
Nonroad Engines and Vehicles 81,030 66,574 620,232 337 261 1.200

Highway Vehicles NO 317,257 3,129,400 1,114 956 7.373
Other Arta Md Paim Source W 232,.2 546,509 W1 g §2i

All Sources NA 616,713 4.296,132 3,029 1,855 9.377

New York NECMA Inventory B (In-use est,) •Emission Inventory Summary· vee, NO., CO
Percent 01 TOI8Ilnventory

_.•- ••_--'Yo tollll tpy '--'-"- % total tped % total lpwd
Equipment Category vee NO. CO vee NOx co
--------_.._......._-------_._.._----._--_..---- -------_._----_.._-_. -...----_.....--. -
Lawn & Garden NA 0.05% 3.90% 3.83% 0.090/. 0.88%
Airport Service NA 0.62"'- 0.13"'- 0.06% 0.56% 0.16°/0
Recreational NA 0.01% 0.31% 0.18% 0.00% 1.21°/"

Recreational M8rine NA 0.23"'- 1.21% 3.81% 0.57"'- 0.06%
Light Commercl81 NA 0.33"'- 8.11% 1.90% 0.30% 7.68%
Industrial NA 1.75% 1.84% 0.51% 1.80% 2.31%
Construetlon NA 5.21% 0.72"'- 0.81% 8.15% O.36~/o

Agriculturlll NA 0,48% 0.13"'- 0.14% 0.88% 0.04%
Logging NA 0.01% 0.02"'- 0.03% 0.01% 0.02'%,

MariO! V""" tl6 iJ.m 2.D ~ .l.D 0.07%
Nonroad Engines and Vehicles NA 10.79% 14.44% 11.13"'- 14.08% 12.80''/0

Highway Vehicles NA 51.44% 72.84% 38.78% 51.53"'- 78.63%
9th. Art. and Point Sgunw tl6 37,78% 12,72% 52,01% 34'3fW, ~

All Sources NA 100,00% 100.00% 100.00% 100.00% 100.~/"

•
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N_ Yort< NECMA Inv..,tory B (In-use est.)
Emission Inventory Summery· Air Toxlea and SOx

• .~..._...._..._----..--_.-..--_...-----.._. Ipy --_..-.__.-..-..._-.----_....
Equipment Cetegory PM Aldehydes Benz_ 1.3 Bul. Gas. Vep. SOx.._..._...._.._-_..._...---------------_..._-----_.._.--_.-..._...._..._....._...._.....__.__.._...........__..__....-
Lawn & Gard.., 344 115 637 267 2.290 100
Airport Service 276 19 19 9 12 252
Recreational 159 16 244 106 216 6
Recreational Marine 614 102 386 166 3.129 121
Ughl Commercial 399 142 599 250 1.664 295
Industrial 471 186 152 66 516 459
Construction 2.710 633 152 77 195 2.768
Agricullural 322 90 22 11 83 231
Logging 16 2 8 4 15 6
Merie, v.s., ~!::Ill. !::Ill. !::Ill. !::Ill. ~
Nonroad Engin. and Vehlcl. 5.932 1.306 2.219 955 8.121 8,497

Highway Vehicles 232.769 NO NO NO NO NO
Othw Art.1Od Potnt Sourctl 119,873 !::Ill. !::Ill. !::Ill. l:11ll:11l
All Sources 358.574 NA NA NA NA NA

•N_ Yort< NECMA Invllntory B (in·use est.)
Emission Inventory Summery· Air Toxlea end SOx
Percent of TotaIlnv..,tory

-.__•••_ •••--._-_._.-••••--_. % total tpy -.-.-••••----.....
Equipment Cetegory PM Aldehyde. B..,z..,e 1.3 Bul. Gas. Vap. SOx--_...._----_.._--_.._-_..._-._..._----_.. ._-_._----_...._....._-_.._.......
Lawn & Garden 0.10% NA NA NA NA NA
Airport Service 0.08% NA NA NA NA NA
Recreational 0.04% NA NA NA NA NA
Recreational Mllrine 0.17% NA NA NA NA NA
Ught Comrnen:iel 0.11% NA NA NA NA NA
Industrial 0.13"110 NA NA NA NA NA
Constructton 0.78% NA NA NA NA NA
Agricultural 0.09% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA

M!dDtV'" ~ tla tla ~ tla tla
Nonroad Engln. and Vehlclee 1.85% NA NA NA NA

Highway Vehtc:t.s 64.92% NA NA NA NA NA
9th- Art! and Point hram ~3"" tla tl6 tl6 tla tl6

All Sources 100.00% NA NA NA NA NA

•
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Phlledelphia MSA Inventory B (In-use .st.)
Emission Invantory Summary - vee. NO•. CO

_..._....__.•. lpy ....._...._.•.. lpad
t•Equipm.nt Category vee NO. CO vee NO.

--_..__..---...__.._---------------._---------------------------------_.. --_..----------._._---------_. --------------
Lawn & Garden 14.438 210 123.549 57 1 77
Airport SaMe. 317 1.936 2.812 1 5 8
Recr.ational 2.710 19 4.485 2 0 36
Recr.atlonal Marin. 4.236 338 t2.748 25 2 3
Ugh! Comm.rcial 5.t47 544 68.064 14 1 186
Industrial 2,078 3.985 29.695 6 11 81
Construction 2.389 15.258 13.503 10 64 22
Agricultural 815 3.866 3.427 4 17 2
Logging 152 10 440 0 0 1
Marin, V•• ~ iJ11 UZZ 1 ~ ~
Nonroad Engines and Vehicles 32.n6 35.347 260.099 121 126 421

Highway Vehlcfas NO 123.720 566.886 432 373 NO
Otbtr Art' and Point Soutc!! ~ 137,579 17a,n2 ill m t:!Q

An Sources NA 296.646 1.007.759 1.483 876 NA

Philadelphia MSA Inventory B (In-use 881.) •Emission Inventory Summary - vee. NO•• CO
Percent of Tol8Ilnventory

-"4 total tpy ----- % tot. !pad % lotal tpwd
Equlpm.nt Category vee NO. CO vee NO. co
---..-------------------------- ----------------_. ------------_.--
Lawn & Garden NA 0,07% 12.26% 3.90% 0.10% NA
Airport Sarvtca NA 0.85% 0.26% 0.06% 0.61% NA
Racraatlonal NA 0.01% 0.48% 0.14% 0.00'l'. NA
R.....atIonal M.nna NA 0.11% 1.26% 1.72"- 0.24% NA
Ught Commarcl81 NA 0.16% 6.75% 0,97% 0.17% NA
Industrial NA 1.34% 2.95% 0.40% 1.25% NA
Construction NA 5.14% 1.34% 0,66% 7.25% NA
Agricul1ur81 NA 1.30% 0.34% 0,24% 1.93"- NA
Logging NA 0.00% 0.04% 0.03% 0.00% NA

MKin·Y."" tl6 ~ g.wa 2.D i.ma NA
Nonroad Engines and Vahk:laa NA 11.92"- 25.81% 8.24% 14.43"- NA

Highway Vehiclas NA 41.71% 58.48% 29.49"- 42.55% NA
Othtr ArM and Point SqurpM tl6 46,38% 17:74% 8227% 4302'% t:l6

All Sources NA 100.00% 100.00% 100.00% 100.00% NA

•
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Phlledelphia MSA Inventory B (In.use est.)
Emission Inventory Summary - Air Toxles and SOx

• _..._..__.---..._..----_..--_.-...._._-. tpy .....-...- ..._---_...._...._.
Equipment Category PM Aldehydes Benzene 1.3 But. Gas. Yap. SOx
--_..---------------_.._----------------_._---------_..._--_..--...__._..-----_._.._------------------_....-
Lawn & Garden 222 77 397 166 1.666 71
Airport Service 140 10 9 5 6 128
Recreational 51 5 79 34 69 2
Recreational Marine 172 25 105 45 769 30
Ught Commercial 100 36 148 61 441 79
Industrial 158 68 58 25 210 154
Construction 1.251 288 70 36 72 1.324
Agricultural 433 116 24 12 31 302
Logging 7 1 4 2 8 1
MariO! y.,tI, ~~ ~ ~ ~ ~
NonroadEnglnesandVehlctes 3.088 628 894 387 3.272 6,458

Highway Vehicles NO NO NO NO NO NO
Othtr Art. ansi Point Sourcn W W W W WW

All Sources NA NA NA NA NA NA

• Philadelphia MSA Inventory B (In-use est.)
Emission Invantory Summary • AIr Toxles and SOx
Percent 01 Total Inventory

--.-----.--.-.-.---•. % total tpy ••••----••- •.---
Equipment Category PM Aldehydes Benzene 1.3 But. Gas. Yap. 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
Ught 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
Marin, y""'. I ~ ~ ~ ~ ~
Nonroad Engines and Vahictee NA NA NA NA NA

Highway Vehlclas NA NA NA NA NA NA
9th- Art. and PoInt 5?ur ~ ~ ~ ~ ~ ~

AU Sources NA NA NA NA NA NA

•
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Pltlvo-Orem MSA Inventory B (In-use est.)
Emission Inventory Summary· voe, NOx, CO

_..__...._..- tpv ~...._----_..•. tpad '.Equipment Category voe NOx CO voc NOx
..-...-_....._--_..._...---_._--._..._----_...__.._-_.-_._-----._--_..•. -_...-..--_......__...__.....

._-----~---_.

Lawn & Garden 877 16 7,891 5 0 2
Airport Service 0 0 0 0 0 0
Recreational 627 4 1,006 0 0 8
Recreational Martne 99 12 289 1 0 0
Ught Commercial 134 14 1,775 0 0 5
Industrial 36 76 495 0 0 ,
Construction 79 587 482 0 3 1
Agricultural 103 478 431 1 3 0
Logging 6 0 18 0 0 0
Madn,y" W W m w w 1
Nonltlad Engines and Vehicfes 1,962 1,188 12.683 7 6 18

Highway Vehicle. NO NO 73,804 NO NO 440
Qtbtr Art. aod Point Soutc!f W W am r:m w ~

All Source. NA NA 124,760 NA NA 497

Pltlvo-Orem MSA Inventory 8 (In-use est.) •Emission Inventory Summary - VOC. NOx, CO
Percent of Total Inventory

'Yo to'-l tpy ------- % total tped % total tpwd
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'%
Recreational NA NA 0.81% NA NA 1. 700/~
Recreational Mart". NA NA 0.23% NA NA 0.000:'...
Ughl Commerci. NA NA 1.42% NA NA 0.98%
Industrial NA NA 0.40% NA NA 0.27%
eon.lrUCtion NA NA 0.37% NA NA 0.10"10
Agricultural NA NA 0.35% NA NA 0.06%
LOgging NA NA 0.01% NA NA 0.01%,
Madn'V..... tl6 tl6 ~ tl6 tl6 0.1 r%
Nonltlad Engines and V.tllclee NA NA 10.17% NA NA 3.70%

Highway Vehicle. NA NA 59.16"'- NA NA 88.58'''.
9th... Art. and Point SgyrpM tl6 tl6 39,68% tl6 tl6 7.7Z:/o

All Sources NA NA 100.00% NA NA 100.000/
0

•
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Provo-Orem MSA Inventory B (In·use est.)
Emission Inventory Summary' Air Toxies and SOx

• Equipment Category

-_..._...-_.__..._...._---_.-_._...._.... tpy -_..._.._---.._--------_..-_.
PM Aldehydes Benzene 1.3 But. Gas. 'lap. SOX

..._-_._...._..--_..._.._-----_.-.-...__...__....__.._--_..--._----_..- ...----.--_.._--_...__._-------------.._-------.__......
Lawn & Garden 16 5 24 10 104 5
Airport Service 0 0 0 0 0 0
Recreational 12 I 18 8 16 0
Recreational Marine 3 1 2 I 34 1
Light Commercial 3 I 4 2 12 2
Industrial 4 I 1 0 3 4
Construction 50 , 1 2 , 2 52
Agricultural 53 14 3 2 5 37
Logging 0 0 0 0 0 0
Mario, V!at. W W W W WW
Nonroadngines and Vehicles 141 35 55 24 177 101

Highway Vehleles 3.668 NO NO NO NO NO
9ther Ar" and Point Soure!! W.l2W W W WW
All Sources 49.424 NA NA NA NA NA

•Provo-Crem MSA Inventory B (In-use est.)
Emission Inventory Summary· Air Toxles end SOx
Percent of Total Inventory

--- % total tpy --------------.
Equipment Category PM Aldehydes Benz_ 1.3 But. Gas. 'lap. SOX
---_.._----------------------------- --------------_.._---------------
Lawn & Garden 0.03% NA NA NA NA NA
Airport Service 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
Agricul1ural 0.11% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA

MMe. V!'''' 20m tl6 tl6 tl6 tl6 tl6
Nonroadngines and Vehicl. 0.28% NA NA NA NA NA

Highway Vehleles 7.42% NA NA NA NA NA
Other Art· and fojot §p'", 92.29% t:I6 t:I6 t:I6 t:I6 t:I6
AM Sources 100.00% NA NA NA NA NA
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Saint Louis MSA Inv....tory B (In-un e.t.)
Emls.ion Inventory Summary - VOC, NO., CO

Lawn & Garden 8,030 82 55,534
Airport Service 216 1,321 1,921
Recreational 1,522 11 2.411
Recreational Marine 2,869 164 7.904
Light Commercial 2,149 207 27.086
Industrial 908 1,807 13,008
Construction 1.017 6,535 5,867
Agricultural 763 3,646 3.265
Logging 83 1 239
Madaly....' 6JB ~t:m
Nonroad Engines and Vehicles 20,043 15,594 117,234

Highway Vehicl•• NO 62,039 NO
9th. Art. and Point SoufC!! W 158,510 til.

An Sources NA 236,143 NA

Equipment Category voc
tpy

NO. CO
tpsd Ievoc NO.

---~~_...__.._..__...__.__.. -------_.----
42 0 13

1 4 5
1 0 21

21 1 0
6 1 74
3 5 36
5 31 6
4 20 2
0 0 1

Z i !::II'
89 67 158

208 187 1.710
B ~ ill

657 688 2.309

Saint Louis MSA Inventory B (In-uu ••t.) •Emission Inv.ntory Summary - VOC. NO•• CO
PsrClII'lt of Totallnv....tory

_._--~total tpy %101" tped % total tpwd
Equipment Category VOC No. CO VOC No. CO
.._....--_..- ...-_.--_..._---_...- ------ -------------_ ..
Lawn & Garden NA 0.03% NA 8.44% 0.06% 0.56'%1
Airport Service NA 0.58% NA 0.09% 0.53% 0.23%
Recreational NA 0.00% NA 0.15% 0.tX!". 0.89%
Recreatlon.1 M.nne NA 0.07% NA 3.20% 0.18% 0.00%
Ught Commercial NA 0.09% NA 0.90% 0.08% 3.21%
Industrial NA 0.77% NA 0.39% 0.72% 1.54%
Constru<:llon NA 2.77% NA 0.73% 4.48% 0.28%
Agricutlural NA 1.54% NA 0.63% 2.90% 0.09%
Logging NA 0.00% NA 0.03% 0.00% 0.03%,

Marfn.V..... fJt 2.miI ~ .1.WI 2.mI Q..QQ:.:
Nonroad Engln.. and VehIc:Ies 8.80% NA 13.82% 9.68% 6.84%

Highway Vehicl•• NA 28.27% NA 31.80% 27.18% 74.0Sa,o

9th. AM and Point em.. ~ 87"2% ~ 51,lft 83 'D 19.11<)/Q

All Sources NA 100.00% NA 100,00% 100.00% 100.000/
0

•
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Saint Louis MSA Inventory B (In·use est.)
Emission Inventory SUmmery - Air Toxics III1d SOx

• _..._-.._..._...._-...._....._....._-_..._.... tpy ....._--..__...._----_..._._-_.
Equipment Category PM Aldehydes Benzene 1.3 But. Gas. Vap. SOx
___•••_ •••• _ ......._.__••••_.________...._ •••___••__••_ ..... _ •••_ ••••_-_••_._-----------..._.-...._--_._-_..._-_.----____ea.

Lawn & Garden 131 40 224 94 833 30
Airport Service 96 7 6 3 4 87
Recreational 29 3 45 19 39 1
Recreational Maline 129 15 77 33 339 17
Ught Commercial 41 15 62 26 173 30
Industrial 77 31 25 11 90 75
Construction 546 129 30 15 34 572
Agricultural 409 110 22 12 15 285
Logging 3 0 2 1 4 0
Meriot V.aI, lti~ ~ ~ tQ~
Nonroad Engln.. and Vehlcl.. 1.645 349 493 214 1.532 1.097

Highway Vehicles 38.099 NO NO NO NO NO
9th!! AM and Potnt SgufC!! ~!:Q tIQ tIQ tIQtIQ

An Sources 129.380 NA NA NA NA NA

•Saint Louis MSA Inventory B (In·... est.)
Emission Inventory Summary· Air Toxics III1d SOx
Percent of Totlllinventory

. % totlll tpy .-----•••- ••••--.
Equipment Category PM Aldehydes Benz_ 1.3 But. Gas. Vap. SOx
------------------------ -_....._..--
Lawn & Garden 0.10% NA NA NA NA NA
Airport SeMce 0.07% NA NA NA NA NA
Recreational 0.02% NA NA NA NA NA
Recreational Malina 0.10% NA NA NA NA NA
Ught Commercilll 0.03% NA NA NA NA NA
Industrial 0.08% NA NA NA NA NA
Construction 0.42% NA NA NA NA NA
Agricultural 0.32% NA NA NA NA NA
Logging 0.00% NA NA NA NA NA
MartO!V"",, ~ ~ ~ ~ ~ ~
Nonroad Engin.. and VehIclee 1.27% NA NA NA NA NA

Highway Vehicles 29.45% NA NA NA NA NA
9ther Art. and potm 'm ... 69,28% ~ ~ ~ ~ ~

All Sources 100.00% NA NA NA NA NA

•
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San Diego AS Inventory S (In-use 8st.)
Emission Inventory Summary' VOC, NOx. CO

_..._....-._. tpy -_..-_...._.•.. tps<! to.Equipment Category VOC NOx CO VOC NOx--_..._....__...------..-----_._----...- ..__.-.__...__.-_...._..__.-.. ....._-.._.._-_._...._._-.. ----------_..
Lawn & Garden 5,284 154 62,675 19 1 4~

Airport Service 235 1,439 2.092 1 4 6
Recreational 1,363 8 4,225 6 0 6
Recreational Manne 2.230 270 8.157 11 1 6
Light Commerdal 1,657 199 23.281 5 1 64
Industrial 613 1.181 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 0 191 0 0 1
Marin, VU"" W W W ~ !l Z
Nonroad Engines and Vehicles 12.957 11.031 118.663 51 79 177

Highway Vehicles NO 47.136 570.100 130 142 1.343
0th" Art. and Potnt SoureR W W ~ ill ~ lli

All Sources NA NA 782.763 451 255 1.674

San Diego AB Inventory B (In-UH est.) •Emission Inventory Summary - VOC, NOx, CO
Percent 01 Total Inventory

---~toWtpy % tollll tpad % total tpwd
Equipment Category VOC NOx CO VOC NOx CO
.__....-----_._-.----------- ._------_....- ._--------------
Lawn & Garden NA NA 8.01% 4.15% 0.22"1. 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 Mari". NA NA 1,04% 2.48% 0.56% 0.37'%
Ught Commarcial NA NA 2.97% 1.01% 0.21% 3.81%
Industrial NA NA 1.10% 0.38% 1.2~. 1.41"/0
Construction NA NA 1.00% 0.98% 9.25% 1.03~!CI

Agriculture! NA NA 0.20% 0.24% 1.82% 0.06'%,
Logging NA NA 0.02% 0.04% 0.00% 0.03%

Mwin• V"SII' It t:I! 2-D ~ 18,19% ~
Nonroad Engines and VehIcI_ NA 15.16% 11.22% 31.00% 10.57"/0

Highway Vehicles NA NA 72.83% 28,74% 55.65"1. 80,250
'0

Othtr Arta and Point '=== t:I! t:I! 12,91% 6O,O£Ia 13,36" ~

All Sources NA NA 100.00% 100.00% 100.00% 100.00'''.

•
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San DlegoAB Inventory B (In-use ast.)
Emission Invantory Summary - Air Toxlcs and SOx

• _..._..__._-_.__...._...._------------.. Ipy ._.._.._---------------------_.
Equipmant Category PM Aldehydes Benzene t ,3 But. Gas. Vap. SOx-.------------------------_.._------------------------------_..------_._------.._.._-------_..-----.._--------_..--_..---
Lawn & Garden 77 32 146 61 586 42
Airport Service 104 7 7 3 4 95
Recreational 13 4 38 16 95 2
Recreational Marine 73 16 48 21 637 21
Li9ht Commercial 33 12 47 20 151 29
Industrial 48 20 17 7 60 47
Construction 568 129 36 18 50 570
Agricultural 139 38 8 4 14 97
Logging 3 0 2 1 4 0
Marin. v.sll' ~W W W W 2.iZi
Nonroad Engin.. and Vehicles 1.911 259 350 152 1,602 7,881

Highway Vehicles 6,935 NO NO NO NO 2.409
9ther Art. and point Sourcn 179.215 W W W W ~

All Sources 188.061 NA NA NA NA 14.013

• San Diego AB Inventory B (1n-\lH est.)
Emission Inventory Summary - Air Toxa and SOx
Percant of Total Inventory

% total tpy
Equipment Category PM Aldehydes Benz_ 1.3 But. Gas. Vap. SOx
..._------_._--_._.....- ..--_......._._------ ------------------------..----------...
Lawn & Garden 0.04% NA NA NA NA 0.30%
Airport Service 0.06% NA NA NA NA 0.68%
Recreational 0.01% NA NA NA NA 0.01%
Recreational Marina 0.04% NA NA NA NA 0.15%
Ught Commercial 0.02% NA NA NA NA 0.20%
Industrial 0.03% NA NA NA NA 0.33%
Constructlon 0.30% NA NA NA NA 4.07%
Agricultural 0.07% NA NA NA NA 0.89%
Logging 0.00% NA NA NA NA 0.0lW.
Marin, V•• ~ fI & & & 49,,",
Nonroad Engines and Vah~ 1.02% NA NA NA 56.24%

Highway Vehicle. 3.89% NA NA NA NA 17.19%
9th... Art. and Point Be'$" 9S,3Q% & & & & 2857%

All Sources 100.00% NA NA NA NA 100.00%
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S"" Joaquin AB Inventory B (In-use est.)
Emission 'nventort Summary - vee, NO., CO

Lawn & Garden 6,366 96 46,980
Airport Service 27 t63 241
Recreational 278 2 861
Recreational Marine 423 78 1.614
Light Commercial 1.745 210 24.511
Industrial 376 1.008 4,673
Construction 1.119 6.586 6,830
Agricultural 3,664 17,943 15,411
Logging 140 73 442
Mario' y-et' W W W
Nonrcad Engines and Vehicles 14,137 26,158 101,583

Highway Vahlcles NO NO NO
9th!! Are' fOd polm SotJCC!! W t:Q t:Q

All Sourcae NA NA NA

Equipment Category
-.----------. tpy ••------------.

vee NO. CO
lpad '.vee NO.

.....__.-....-...-..__..... ---------_...
22 0 41
0 0 1
1 0 1
2 0 1
5 1 67
1 3 13
4 24 15

14 67 10
0 0 ,
II ~ II

49 98 150

150 240 1.100

l.ll66 ~ ~

1,221 587 1.934

San Joaquin AS Inventory B (In-use est.) •Emission Inventort Summary - vee, NO., CO
Percent 01 Total Inventory

--__ totallpy ------. % lOtal tped % total tpwd
Equipment Category vee NO. CO vee NO. CO
--_..._...---..-.-..._----_.._--- ---- ...._._- .....-.---------
Lawn & Garden NA NA NA 1.77"1. 0.06% 2.100/

0

Airpon Service NA NA NA 0.01% 0.08% 0.03%.
Recreational NA NA NA 0.11% 0.00% 0.06°/0
Recreational Marine NA NA NA 0.17"- 0.07"- 0.06%
Light Commerd81 NA NA NA 0.39'J(, 0.10% 3.47%
Industrial NA NA NA 0.09% 0.47'Y. 0.66%
Construction NA NA NA 0.33% 4.06% 0.77%
Agricultural NA NA NA 1.12"- 11.39"- O.5;2C'/o
Logging NA NA NA 0.03% 0.03% 0.06°/"
MariO! y""', I l:l6 l:l6 !2.a ~ 0.02%
Nonrcad Engln.. and VahIcIea NA NA 4.03% 16.71% 7.77%

Highway Vehicles NA NA NA 12.28% 40.90% 56.8~/o

9th.. Art. and Point 'm"5" l:l6 l:l6 l:l6 §3JJD 42.38% 35}3"10

All Sources NA NA NA 100.00% 100.00% , 00 ,000'"

•
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San Joaquin AS Inventory B (In-use ••t.)
Emission Inv.mary Summary· Air Toxlea and SOx

---_...---.._-._--._._------------_...- tpy -._-------------_.---------_.• Equlpmem Category PM Aldehyd•• Benzene 1.3 But. Gao. Vap. SOx
--_..._...._----_...._-_._-_...-._---_.---_..._-----....._.._-----_._--_.......-_....__.........-..._....•..-------_._.
Lawn & Garden 83 30 180 75 580 29
Airport Service 12 1 1 0 0 11
Recreational 3 1 8 3 19 0
Recreational Marine 9 3 7 3 207 5
Ught Commercial 35 13 50 21 159 30
Industrial 54 16 11 5 32 50
Construction 556 128 33 16 40 576
Agricultural 1.978 536 107 57 90 1,404
Logging 11 2 4 2 8 6
Marin. V.'eI' ~tQ t:lI2 t:lI2 tQ ~
Nonroad Engines and Vehicles 2,803 730 400 182 1,135 2,513

Highway Vehicl•• 13,505 NO NO NO NO 9,125
9th!! Art. and Point Sourctl 731,789tQ t:lI2 t:lI2 tQ .!UiQ

All Sources 748,097 NA NA NA NA 28,428

San Joaquin AS Inventory B (In-use ••t.)• Emis.ion Invemary Summary • Air Toxlea and SOx
Percent of Total Inventory

% tOlIll tpy •
Equlpmem Category PM Aldehydes genz_ 1,3 But. Gu. 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%
Recr.atIonal Mwtne 0.00% NA NA NA NA 0.02%
Ught eomrnereilll 0.00% NA NA NA NA 0.11%
Industrial 0.01% NA NA NA NA 0.17%
Construetlon 0.07% NA NA NA NA 2.03%
Agrlculturlll 0.26% NA NA NA NA 4.94%
Logging 0.00% NA NA NA NA 0.02%
Madn,V". ~ ~ ~ ~ ~ lJ.1%a
Nonroad Engln.. and Vehicl_ 0.37% NA NA NA NA 8.84%

Highway Vehicles 1.81% NA NA NA NA 32.10%
9th. Art. and Point '7'3" 97 R'" ~ & & & Sinon·

All Sources 100.00% NA NA NA NA 100.00%

•
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S88II'e·Tacoma MSA Inventory B (In·u.. est.)
Emission Inventory Summary' VOC. NOx. CO

_e••_ ••_ •••. tpy -----......_...... tpsd

...._...:~-Equipment Category VOC NO. CO VOC NOx..._.__........__._---_......._-_...-.._....-....---_....--_..__......_--.._-....__.__. --....._-....__........_-_._-_.........
Lawn & Garden 9.396 113 72.556 38 0 3.
Airport Service 212 1.295 1.885 1 4 5
Recreational 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
Canstrudlan 1.078 6.115 6.942 4 25 11
Agricultural 268 1.275 1.110 1 6 1
Lagging 157 587 844 0 2 2
Mede , v-gl' ~ ~ ~ ~ £ §§
Nanraad Engines and Vehicles 22.194 28.891 169.403 92 92 263

Highway Vehicles NO NO 267.870 NO NO 1.515
9th!! Art. and Point Soure!! t:!I2. W '99,979 W W ~

An Sources NA NA 837.052 NA NA 2.343

Saattta·Tacoma MSA Inventory B (In·usa 881.)
Emission Inventory Summary· VOC. NOx. CO •Percent at Tatlllinventory

-_._-_.~total tpy % tat. tpad 0/" total tpwa
Equipment Category VOC NOx CO VOC NOx CO
...__..._---_.._----------_....._-_.__... .._-_..__....._.....- ...----------_._.
Lawn & Garden NA NA 11.39% NA NA 1.420/0
Airport Sarvlca NA NA 0.30% NA NA 0.22"',
Recreational NA NA 0.42% NA NA 0.37%
Recreational MlIIina NA NA 1.92% NA NA 0.29%
Light Cammer";. NA NA 4.19% NA NA 3.12"1,

Industrial NA NA 1.96"- NA NA 1.46%1

Canstrucltan NA NA 1.09% NA NA 0.490/"
Agrtcutturlll NA NA 0.17% NA NA 0.03%
Lagging NA NA 0.13% NA NA 0.100/"

Mario' Y-u" ~ ~ ~ ~ ~ 3.73%
Hanraad Engines and Vahlclaa NA NA 26.59% NA NA 11.24%

Highway Vehicle. NA NA 42.02% NA NA 64.65 11/
"

Otblf Art. and Point 'am & & 31,39% & & 24.11 0
'0

An Sources NA NA 100.00% NA NA , 00.00·"0

•
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Seattle-Tacoma MSA Inventory B (In-use est.)
Emission Inventory Summary - Air Taxies and SOx

_._-_...._...-..----_.-...__.---_..._-•... tpy ..._----.._._---------.._-.-_.• Equipment Category PM Aldehydes Benzene 1,3 But. Gas. Vap. SOx
••_ ••-_....._.-...-_.__._--_......._-...._ ......_ ......_ ••-_..._--.----------_.._ ....__..-_.__...._ ........_-_....- ...__........._...._--.-____a.

Lawn & Garden 182 49 284 111 893 40
Airport Service 94 7 8 3 4 88
Recreational 14 3 31 13 80 1
Recreational Marine 215 24 122 52 994 37
Light Commercial 38 14 55 23 178 32
Industrial 59 27 24 10 92 58
Construction 522 118 32 18 44 528
Agricultural 142 38 8 4 12 100
Logging 53 11 5 2 9 49
Marj"' y."I, l.WlW W W W uza
Nonmad Engines and Vehicles 2,318 289 548 234 2,285 8,506

Highway Vehicles 30,151 NO NO NO NO NO
Other Area and Point Sourctl ll.mW W W WW
An Sources 70,345 NA NA NA NA NA

Seattle-Tacoma MSA Inventory B (In-use est.)• Emission Inventory Summary - Air Taxies n SOx
Percent 01 Total Inventory

---------------------------_. % total tpy ----------------------
Equipment Category PM Aldehydes Benz_ 1,3 But, Gas. VlIp. SOx
---_...._......_-------------_.._--_.._-----------------_.._-------------------_.._-----..._---
Lawn & Garden 0.23% NA NA NA NA NA
Airport Service 0.13% NA NA NA NA NA
Reaeatlonal 0,02% NA NA NA NA NA
Reaeatlonsl 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
Mada.ynut, Ja2I ~ ~ ~ ~ ~
Nonmad Engines and Vehicles 3.211% NA NA NA NA NA

Highway Vehicles 42,88% NA NA NA NA NA
9th. Ar" and Point '2== 53,1S'" ~ ~ ~ ~ ~

All Sources 100.00% NA NA NA NA NA
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South Coast AS Inventory B (In-use est.)
Emission Inventory Summary' VOC. NO'. CO

_...-...._--_. tpy ....._...._••.. tpsd .........:iEqulpment Category VOC NO. CO VOC NO.--_...-....__..._..._._-_._---._..._...__...-.--------.._-._...__..._.-_. ---_.-..._......_-_.._--_.__.
Lawn & Garden 19.230 438 200.769 67 2 10
Airport SeM.,. 890 5.447 7.911 2 15 22
Recreational 4.932 28 15.313 20 0 22
Recreational Marine 6.729 835 24.793 34 4 19
Light Commercial 13.340 1.605 187.411 37 4 513
Industrial 4.680 12.369 58.709 13 34 161
Construction 5.582 28.606 35.942 20 103 79
Agricultural 794 2.979 5.504 3 11 4
Logging 277 29 816 1 0 2
Marin, Va"" t:lI:l. t:lI:l. t:lI:l. Z a .!.2
Nonroad Engines and Vehicles 56.453 52.355 537.189 205 242 984

Highway Vehicles NO NO NO 650 660 9,732
9th. Art. and Point SouI'C!! t:lI:l. !:Q t:lI:l. 1.&ll ~ ~

An Sources NA NA NA 2.255 1.236 10,981

South Coast AS Inventory B (In-UN HI.)
Emission Inventory Summery - VOC. NO,. CO •Percent of ToteIlnventory

%tomltpy % totel tplId % total tpwd
Equipment Category VOC NO. CO VOC NO. CO
--_.._....-----------------_.- ._-_._---_..-.. -_..-.....--_...
Lawn & Garden NA NA NA 2.98% 0.13% 1.38"':/0
Airport Servtc:e NA NA NA 0.11% 1.21% 0.20%
Recreationsl NA NA NA 0.89% 0.01% O.2Q0/"
Recreationsl Menne NA NA NA 1.50% 0.36% 0.17%
Light Commerc:illl 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"',
Agrlcutturlll NA NA NA 0.13% 0.90% 0.030;/0
Logging NA NA NA 0.03'% 0.01% 0.020/0
Marin, y.rd' f! tl6 tl6 ~ ~ ~
Nonroad Engines and Vehicles NA NA 9.09% 19.81% 8.96Olo

Highway Vehicl.s NA NA NA 28.83% 53.39% 88.63"'0
9th!! Amen Pgtnt 5snrrrr tl6 tl6 & 82,OD 27,90% ~

All Sources NA NA NA 100.00% 100.00% 100.000/
0
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South Coast AB Inventory B (in-usa asl.)
Emission Invantory Summary - Air Toxa and SOx

• --.._-_.._..-_..._..._---.-----._--_.----.. tpy ---------------------------..
Equipmant Category PM Aldehydas Benzena 1.3 But. Gas. Vap. SOx-----------------------------------------_.-_._._.._--...__..-......_...._...._---_....-...-_...-..._---_....-.....
Lawn & Garden 266 112 548 230 1.551 128
Airport Service 394 28 26 13 16 360
Recreational 46 14 139 60 344 6
Recreational Marine 215 49 144 62 1.980 64
U9ht Commarcial 270 96 382 158 1.218 230
Industrial 659 202 132 59 391 612
Construction 2.447 564 163 81 239 2,495
Agricultural 324 90 21 11 81 231
Logging 13 2 8 3 15 3
Marin' y_p'" .L.WW W W W ~
Nonroad Engin.. and Vehlcl.. 6.148 1.158 1.563 676 5.835 16.925

Highway Vehlclas 34.675 NO NO NO NO 11.680
atb" Art' and Point Sou!'C!! 7§6'500tQ r:m r:m r:m ~
AH Sources 807.323 NA NA NA NA 48.818

SoU1h Coast AS Inventory B (In-usa est.)• Emission Invantory Summary· AIr Toxlca n SOx
Percent of Total Inventory

---------------- % total tpy ------_.-._---_.
Equipmant category PM Aldehydes Benz_ 1.3 But. Gas. Vap. SOx
.__...-----._--------_.._-------------._------------------------------------_.
Lawn & Garden 0.03% NA NA NA NA 0.27"1.
Airport Sarvlce 0.05% NA NA NA NA c.ne/.

Recraatlonal 0.01% NA NA NA NA 0.01%
Recreational M8rine 0.03% NA NA NA NA 0.14%
Light COIllrI18fCiIll 0.03% NA NA NA "- 0.49%
Industrial 0.08% NA NA NA NI\ 1.31%
Constructlon 0.30% NA NA ~ No\ 5.33%
Agricultural 0.04% NA NA NA NA 0.49%
Logging 0.00% NA NA NA NA 0,01%
MmiQ! yr., 2JD t:IA fI I t:IA 27,33%
Nonroad Engln.. and Vahld_ 0.78% NA NA 36.15%

Highway Vehlcl.. 4.30% NA NA NA NA 24.95%
9tb. Aft. and poim 3eM' 91"'" t:IA t:IA t:IA t:IA 38.99%

All Sources 100.00% NA NA NA NA 100.00%
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Springflald MSA Inventory B (In-usa ast.)
Emission Invantory Summary - VOC, NO., CO

-~._---_.._.... tpy ------_.__•... tpad Ipwd
Equipmant Category VOC NO. CO vee NO.

...........•.._.--_.-_.-...._-_....-_._--......- ...._..._--_..- ....._-._....---_... ......._...__........._-.._..-.....
Lawn & Gardan 1,676 20 11.574 9 0
Airport Sarvice 0 0 0 0 0 0
Recraational 798 6 1.278 1 0 11
Recreational Marina 581 60 2.183 4 0 0
Li9ht Commarcial 503 49 6,350 1 0 17
Industrial 210 413 3,015 1 1 8
Construdion 199 1,448 1,110 1 7 ,
A9ricultural 82 352 431 0 2 0
L099in9 21 31 69 0 0 0
MAdn' YUill. 2 2 2 2 2 tlI2
NonroadEnglnasandVshlclas 4,OSO 2,379 26,008 17 11 42

Highway Vshielas NO NO NO 62 30 NO
Other AI'!' and Point Soutc!! tQ tQ tm ~ Jl t!Q

All Sources NA NA NA 129 71 NA

Springflald MSA Inventory B (In·.... ast.)
Emission Inventory Summary· vee, NO" CO •Percenl of Total Inventory

%to"'tpy %tm.! tp8d % total tpwo
Equipment Category vee No. CO vee No. co
..._...__.....-......._...._-......_---_._------ ---.._-_...... ............-. __.
Lawn & Garden NA NA NA 8.83% 0.16"'. NA
Airport Service NA NA NA 0.00% 0.00% NA
Recraatlonal NA NA NA 0.43% 0.00% NA
Recraatlonal Marina NA NA NA 2.97% 0.84% NA
Light CommerciaJ NA NA NA 1.08% O.t9% NA
Industrial NA NA NA 0.48% 1.59% NA
Cons1rUctton NA NA NA 0.73% 9.82% NA
Agricultural NA NA NA 0.34% 2.72% NA
Logging NA NA NA O.OS% 0.12% NA

M!dntV"ItI' I ~ !:l6 g.m g.m NA
Nonroad Engines and Vehk:les NA NA 12.90% t5.03% NA

Highway Vshielas NA NA NA 48.53% 42.70% NA
Other Art' and Point '9"", ~ !:l6 !:l6 .,58% .2,28% NA

An Sources NA NA NA 100.00% 100.00% NA

•
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Springfleld MSA Inventory B (In-use est.)·
Emission Inventory Summery - Air Taxies and SOx

• _··___••_______________•••_______0 __•

tpy ._-.._-._---._-_._-----.......
Equipment Category PM Aldehyde. Benzene 1.3 But. Gas. Vap. SOx._----_..._-----_.._------------------------------------------.----------------_..._-._---.._-------------------
Lawn & Garden 28 8 46 19 185 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 6 3 21 17
Construction 121 27 6 3 5 125
Agricultural 39 I 1 2 I 4 27
Logging 3 I 1 0 1 3
MariO! Yegl' ~ ~ W W W 2
Nonroad Engin.. and Vahicles 253 63 112 48 402 191

Highway Vahicle. NO NO NO NO NO NO
9th. Art' and pajnt Sourctl W W W W WW
All Sourcas NA NA NA NA NA NA

• Springfield MSA Inventory B (In-use est.)
Emlsaion Inventory Summary - Air Taxies and SOx
Pat'ClInt of Total Inventory

% teM! tpy -----_.
Equipment Category PM Aldehydes Benz_ 1.3 But. Gas. Vap. SOx---_._--_...__.._------------------------- -------------_._-_.._-----
Lawn & Garden NA NA NA NA NA NA
Airport Service NA NA NA NA NA NA
Recreatlonel NA NA NA NA NA NA
RecreBllonel Marine NA NA NA NA NA NA
Ught Commen:lal NA NA NA NA NA NA
Indu.trial 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
Mar!O! Y,,",' I I & & & &
Nonroad Engin.. and VahIclee NA NA NA NA

Highway Vahicle. NA NA NA NA NA NA
9th• Art' IOd Point 52urn & & & & & &

An Sourcas NA NA NA NA NA NA

•
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Spokane !oISA Inventory B (In·use est.)
Emission Inventory Summery' VOC, NOx, CO

_...__._._-_.
tpy --_.._-_.._.•.. tpsd tpwd

Equipment Category VOC NOx CO VOC NOx ...........•..__.__....--_..._....-._._-----------------------_.._---._..----------._. .....----------------------_.
Lawn & Garden 1,773 18 12,087 10 0
Airport Service 29 178 265 0 0 1
Recreational 199 1 480 1 0 1
Recreational Marine 321 12 669 2 0 0
Li9ht Commercial 302 32 3,983 1 0 11
Industrial 72 136 1.030 0 0 3
Construction 110 693 848 1 3 1
Agncullural 141 644 628 1 4 0
Logging 17 16 52 0 0 0

Mad"' Yu'''' 1m 1m ~ 1m 1m 1
Nonroad Engines and Vehlctes 2,984 1,730 20,087 15 8 18

Highway Vehlctes NO NO 9.026 NO NO 251
9th!! Art. and Point Saute!! 1m W ~ 1m 1m lli

An Sources NA NA 106,861 NA NA 493

Spok_MSA Inventory B (In-use eat.)
Emission Inventory Summary - VOC, NOx, CO •Percent 01 Tot. Inventory

%totmtpy % tobll tped % total tpwo
Equipment Category VOC NOx CO VOC NOx CO
._--._-_.------------_._-------- ._------_.--_. ..._-----------
Lawn & Garden NA NA 11.31". NA NA 0,03%
Airport Service NA NA 0.25% NA NA 0.15%
Rea-eational NA NA 0.45% NA NA 0.29%
Rea-eational M8ri". NA NA 0.83% NA NA 0.00%
Light eommen:illl NA NA 3,73% NA NA 2.21%
Induatrlal NA NA 0.96% NA NA O.5~/O

Construction NA NA 0.61% NA NA 0.14%
Agncultur81 NA NA 0,59% NA NA 0.08%
Logging NA NA 0.05% NA NA 0.03%
Martn. V"",, tI! tI! 2.mI tI! ~ 0.14'%.
Nonroad Engines and VehIcIee NA NA 18.80% NA NA i65%

Highway Vehicles NA NA 8.45% NA NA 50.95'%

9th!! Art' and Point "'... ~ ~ 7276'" ~ ~ ~

An Sources NA NA 100.00% NA NA 100.00°/"

•
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Spokane MSA Inventory B (In-use est.)
Emission Inventory Summary - Air Toxles and SOx

• _..._...._...-.--_...._...__...._.-_.-.-.. tpy .....-_...---.._---..._--------_.
Equipment Category PM Aldehydes Benz_ 1.3 But. Gas. Vap. SOx
•• _ •••__•••_-_••_ ••-_.-_._••_ ...._---......_-_••_ ••__...._ ...._----_••••_ .....-.-..__•••_-••_----_..._ .. _ .....--_...........- .....__oo•••

Lawn & Garden 34 9 50 21 175 7
Airport Service 13 1 1 0 1 12
Recreational 3 0 6 2 12 0
Recreational Martne 16 1 9 4 26 2
U9ht Commercial 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
Meet". V-,,,, t:Q t:Q tm tm tmtm
Nonroad Engines and Vehicles 209 49 84 36 256 142

Highway Vehicles 3.881 NO NO NO NO NO
0tb'r Art' and Point SouCC!! YllW W tm WW
All Sources 13.927 NA NA NA NA NA

• Spok_MSA Inventory B (In-use est.)
Emission Inventory Summary - Air Toxles and SOx
P_t of Total Inventory

% totlll tpy ----------_.
Equipment Category PM Aldehydaa Benz_ 1.3 But. Gu. 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 Martne 0.11% NA NA NA NA NA
Ught Cornmerd81 0.04% NA NA NA NA NA
Industrial 0.04% NA NA NA NA NA
Cons1rucllon 0.42% NA NA NA NA NA
Agriculturlll 0.52% NA NA NA NA NA
Logging 0.01% NA NA NA NA NA
MIriP! Vcrd' 2.D t:I6 t:I6 t:I6 t:I6 t:I6
Nonroad Engines and V.tllctee 1.50% NA NA NA NA NA

Highway Vehicles 27.87'% NA NA NA NA NA

9thtr Art· and Pofgt Soyn;w 79,83% & & & & t:la

An Sources 100.00% NA NA NA NA NA

•
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Washington DC MSA Inventory B (In-usa ast.)
Emission Invantory Summary - vee. NO•• CO

---------_. tpy _...-----_...... tpad tpwd
Equipment Category vee NO. CO vee NO•

.._..__._..•._-----_..._--.---_.._..._----_...._...__.._-_.._...._---...._---._-_.._. --_._-----------_.._-----_..-_.
Lawn & Garden t6.969 360 216.929 70 2
Airport Servtce 423 2.589 3.763 1 7 lU

Recreational 1.421 9 3.016 3 0 15
Recreational Marine 1.860 143 5.777 11 1 1
Light Commarcial 2.156 226 28.516 6 1 78
Industrtal 572 1.054 8.288 2 3 23
Construction 1.932 12.043 11.235 8 50 18
Agricultural 552 2.421 2.935 2 11 2
Logging 153 25 446 0 0 1
Marin. v-gil .Ili W 6.SU • 1 §
Nonroad Engines and Vehicles 28.634 19.099 283.726 105 75 244

Highway Vahlel•• ND 83.068 398.688 345 250 2.161
9th!! AM and Point SOYrctI W Ham ~ m oW ill

All Sources NA 190,503 741,436 862 587 2.572

Washington DC MSA Inventory B (In-uaa a8l.)
Emission Invantory Summary - vee, NOx, CO •Percent of TotallnvenlOry

------"1. total tpy ------- % totlll tpIId % total tpy.,\.1

Equipmant Category vee NO. CO vee NOx CO
..._----_.._-.._.._----------_..._------ --------_..._._- _.._--------.._--- --------------
Lawn & Garden NA 0.19% 29.26,.. 10.8i'% 0.28% 3.42%
Airport Servtce NA 1.38% 0.51% 0.18% 1.25% 0.40%
Recraational NA 0.00% 0.41% 0.43'% 0.00% 0.5J'O/0
Recraational MarIna NA 0.08% 0.78% 1.8i'% 0.18% 0.05%
Ught CommarcIIII NA 0.12% 3.86% 0.91% 0.11% 3.04%
Industrtal NA 0.56% 1.12% 0.25% 0.51% 0.880/•
Cons1ructlon NA 6.32% 1.52% 1.23"- • 8.86% 0.72%
Agrlculturlll NA 1.27% 0.40% 0.37% 1.87% 0.08%
Logging NA 0.01% 0.08% 0.08% 0.01% 0.05%
Marin. y""" JI gJA 2.D ~ ~ !2.m
Nonroad Engln.. and Vahtdae 10.03% 38.27% 16.18% 13.15% 9.50%

Highway Vahlel.s NA 43.80% 53.77% 52.88% 44.16% 84,OZOfQ

Otbtr Art· and Point "'''" ~ :18,37% LD 30,'" 42,61% ~

AM Sources NA 100.00% 100.00% 100.00% 100.00% 100,00C" o

•
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Washington DC MSA Inventory B (in-use est.)
Emission Inventory Summary - Air Toxlea and SOx

• -._---.._--_......__.._------_..---.._-----_. tpy ......_--..._--.._-----------_...
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 60 1
Recreational Marine 76 11 47 20 300 13
Ught Commercial 42 15 62 26 185 33
Industrial 37 18 16 7 61 36
Constructton 1,007 234 57 29 62 1,050
Agricultur" 270 73 16 8 24 189
Logging 8 1 4 2 8 2
Marin. YUel' tQ tQ tQ tQ tQtQ
Nonroad Engines and Vehicles 1,895 472 690 297 3.754 1.623

Highway Vehicle. NO NO NO NO NO NO
9th!f A.... and point SoufC!! tQ W W W WW

An Sources NA NA NA NA NA NA

• Washington DC MSA Inventory B (In-use est.)
Emission Inventory Summary - Air Toxlea and SOx
Percent of Tot.. Inventory

----.--. % lot'" 1py
Equipment Category PM Aldehydes Benz_ 1,3 But. Gas. Vap. SOx
._----------------------------------_.._-------_.._------------------------_.
Lawn & Garden NA NA NA NA NA NA
Airport Servlce NA NA NA NA NA NA
Reereationel NA NA NA NA NA NA
Reereatlonel M..m. NA NA NA NA NA NA
Ugh! Commercl. NA NA NA NA NA NA
Industrial NA NA NA NA NA NA
Construdlon NA NA NA NA NA NA
Agricutlurlli NA NA NA NA NA NA
Logging NA NA NA NA NA NA
Ml1otY"",, t:lA t:lA t:lA t:lA t:lA t:lA
Nonroad Engines and Vehicles NA NA NA NA NA NA

Highway Vahlcles NA NA NA NA NA NA
O1hw Acta and Point '=== & & & & & &
An Sources NA NA NA NA NA NA

•
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Transport and Nooroad EnusslOns

Chart P·Ol. The ROMNET Region and the Northeast Corridor.

NOR'H[AST
CORRIDOR•

•

•
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Nonroad Engine and Vehicle Emission Study

To detennine the ozone-fonning 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

nonartainment areas in the Northeast Corridor. One applied maximum control technology for •

NOx and VOC to the 2005 inventories over the entire 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. A3 an example of how these scenarios compare to the

version modeled in the Oem Air Act, the maximum control technology was assumed to

reduce, on average, overall VOC emission by 63% and NOx emission by 57% from the 2005

baseline level. 1be CAA version would reduce VOC emission by 32% and NOx 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 levels. 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. A3 can be seen from these

•

•
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Transpon and Nooroad EmissioDS

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 polluted 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 poOl and P-02. Table poOl shows the impact of reducing only non-Corridor

emissions on ozone concentrations in Corridor 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 NOx 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 western-most

nonattainment areas of Washington/Baltirnore and Philadelphia. Very roughly, this implies

that 1% of the non-Corridor VOC and NOx 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

levels 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 NOx' Neither

measure alone could reduce emissions enough to bring the Corridor into attairunent.

FINAL - November 1991 p- ~



Nonroad EngiDe and Vehicle Emission Study

Chart POOZ. Path of Air Packet from West Virginia to Massachusetts

)

•

•

•
P-6 FINAL • November 199 L



•
T!lIIISpOrt aod Nomoad EmissiollS

Chart P·03. Differences in Ozone and Precunor Concentrations in
Air Packet Along Trajectory from West Virginia to Massachusetts
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Nooroad Engine and Vebicle Emission Study

Table P-01. Reductions in Corridor Ozone from Uncontrolled
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 7

New Yorlt City 123 118 4

Boston 113 107 5

Note: National Ambient Air Quality Standard (NAAQS) for Ozone = 124 ppb

•

•

•
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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-ll)

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 NOx emissions that are predicted to result from implementation of the minimum

requirements of the Clean Air Act. The report goes on to warn: "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/NOx!reactivity strategy simulated." (ES-ll)

1.2. Transport in California

Section 396lO(b) of the California Oean 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 California 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 nonattainrnent episodes, the timing

of downwind ozone peaks relative to peak. precursor-generating periods upwind (e.g., morning

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

FINAL - November 1991 p.
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Nonroad Eosine and Vehicle EoIission Study

CARB report as situations in which "ozone exceedances in the downwind area (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," (1.2) 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."(1.2)

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

meteorological conditions that typically prevailed during ozone exceedances. Transported

ozone and ozone precursors have an "overwhelming" impact on nonattainrnent in five

California nonattainrnent areas under some conditions and a "significant" effect in ten

nonattainrnent 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 areas also may contribute to downwind nonattainment.

The proportion of VOC and NOx 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.

•

•

•
polO FINAL • November 1991



•

•

•

Traospon and Nonroad Enussiooo

Table P-63. 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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Nooroad Engine and Vehicle EmissioD Study

Table P-04. South Coast Air Basin Summary

The South Coast Air Basin is an extreme ozone nonanainment area.
Under some conditions, emissions from the South Coast
overwhelmingly or significantly contribute to ozone levels in the
San Diego nonanainment area. Under some conditions, the South
Coast contributes significantly to ozone levels in the South Central
Coast nonanainment area.

I Category I VOC tpd I NOx tpd I
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

Nomoad Mobile Sources(*) 65.58 199.53

•

•
~ All Area and Point Sources I 2,138.88 1 1,174.23 II

% Total % Total
Category VOC NOx

Farm Equipment 0.02 0.52

Nonfarm Equipment 1.33 10.53

Lawn and Garden Equipment 1.37 0.12

Off-Highway Vehicles 0.00 0.00

Marine Vessels 0.34 5.82

Nomoad Mobile sources(*) 3.07 16.99

Notes: (*) excluding railroad locomotives and aircraft. •
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Table P-05. San Joaquin Valley Air Basin Summary

The San Joaquin Valley is an ozone nonattairunent area. Under some
conditions, the Valley significantly contributes to ozone levels in the
Sacramento nonattairunent area. Under some conditions, emissions in the San
Francisco Bay Area or Sacramento significantly affect ozone levels in the
Valley.

I I
VOC

I
NOx

ICategory 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 1,194.34 555.011 II

•

% Total % Total
Category VOC NOx

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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Nomoad Engine and Vehicle Emission Study

Table P-G6. 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 significandy contribute to ozone levels in the
Broader Sacramento and San Joaquin Valley nonattainment area. Ozone levels
in the Bay are significandy affected by emissions from Sacramento under some
conditions.

Category VOC tpd NOxtpd

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 Sources 1,556.12 659.69

% Total % Total
Category VOC NOx

Farm Equipment 0.08 0.77

Nonfarm Equipment 0.74 7.43

Lawn and Garden Equipment 0.96 O.ll

Off-Highway Vehicles 0.00 0.00

Marine Vessels 0.45 12.35

Nonroad Mobile Sources(*) 2.23 20.64

Notes: (*) excluding railroad locomotives and aircraft •
P-14 FINAL • November 1991
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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 NOx 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

lib1 =All=Are==a=an=d=P=o=in=t=s=our=ce=s===b=4=1=2.=29=d=I=64=.2=2====,~

'.If, Total '.If, Total
Category VOC NOx

Farm Equipment 0.57 5.74

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.

FINAL • November 1991 Pi "



Nonroad Engine and Vehicle Emission Study

Table P-oS. Sacramento Valley Air Basin Summary

The Sacramento Valley Air Basin is an ozone nonatlainrnent area. Under some
conditions. emissions from the Sacramento Valley significantly contribute to
ozone levels in the San Joaquin Valley and San Francisco Bay nonattainment
areas. Under some conditions. these areas significantly contribute to ozone
levels in Sacramento.

Category VOC tpd NOx 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 3.41

Nonroad Mobile Sources(*) 15.12 49.20

•

•
All Area and Point Sources 364.02 264.30

% 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

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

•
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Table P-69. San Diego Air Basin Summary

San Diego is an ozone nonattaitunent area. Under some conditions. emissions
from the South Coast Air Basin overwhelmingly or significantly contribute to
ozone levels in San Diego.

Category VOC tpd NOx tpd

Farm Equipment 0.15 0.58

Nonfarm Equipment 6.86 29.71

Lawn and Garden Equipment 5.40 0.25

Off-Highway Vehicles 0.00 0.00

Marine Vessels 2.50 41.11

Nonroad Mobile Sources(*) 14.91 71.65

1.\,11=All==Are=a=an=d=P=0=in=t=S=0=u=r=ce=s==="==4=9=8=.7=1=="==2=4=5=.7=5==,11

% Total % Total
Category VOC NOx

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 krn (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 pattems 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 southern

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 krn 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 southern 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 vessels. Their proportions of the inventory are shown in Table polO.

Table P·IO, 1985 Nonroad Proportion of Non-Corridor Base Year Inventories (%)

VOC NOx

lNonroad diesel 0.24 3.01

1N0nroad gasoline 1.51 0.94

Ivessels

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
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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 NO" 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 Oean Air Act mandates modeled by ROMNET. As shown in

Table poll, 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-ll. Clean Air Ad Scenario •

Post·CAA % from
Ozone Level Noncorridor

Nonroad

lJaltimore 134 0.45

1Philadelphia 135 0.44

New York City 184 0.27

iBoston 131 0.38

• One percent of noD-Cotridor emissions roughly account for 0.14 ppb of !be peat ozone coooemation in the •
cotridor cities on average, and about 0.18 ppb of !be peat ozone coooemation of !be WasbingtonlBaitimore and
Pbiladelpbia areas.
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3. Transport Conclusions

An analysis of ROMNET study fmds the following:

1. 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 NOx non-Corridor inventory

(see Table P-IO).

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. Airborne 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 Stattdards (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 model to the Southeast and Midwest, in addition to modeling

the effect of the Oean 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 help 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 nooroad 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-O1 and Q-02 illustrate the effect these changes had on the inventory results for the

tmal report.

Chart QoOl. Median Contributions • Draft Inventory A and B
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Comments relating to the development of activity levels, emission factors, and

additional considerations are slJJlUDllrized and addressed below. Written comments received

from Briggs and Stratton, Engine Manufacturers Association, Equipment Manufacturers

Institute, International Snowmobile Industry Association. Industrial Truck Association. OMC,

Outboard Power Equipment Institute, National Marine Manufacturers Association, and

Payhauler are available in the public docket.

1. Activity LeyeII

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 (ffi&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), detennine

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 following

technical revisions be made to activity levels:

•

1.

2.

3.

4.

5.

Use an alternative methodology to determine boat usage based on the concept
of "saturation boating".
A methodology to extend the saturation boating concept to the 16 unsurveyed
areas.
Use fuel based activity levels (Le., gallons/year) and emission factors (Le.,
grams/gallon), rather than using horsepower-hour based factors.
Use national average fuel usage estimates, based upon the sales of a unique oil
formulation used to mix with 2-slroke outboard motor fuel.
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 methodology

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 WC!e 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 = I _ exp ~23. A) •• 0.66)

Overall, both fonnulas yielded similar results (the average ratio for all 24 areas was

39% using NMMA's formula and 39.5% using EPA's). EPA's fonnula was used in

developing Inventory B for the following reasons:

EPA's formula yielded better r values when regressed against the reported

usage ratios from the 8 surveyed areas (.32 vs..26 for NMMA's fonnula).

EPA's formula generated ratios closer to the calculated saturation limits for

those areas with high boat densities per nonattainrnent 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 estimate 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

•

•

•
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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 (i.e., 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 m&A survey results).

5. Error in fuel usage calculations - The error reported by NMMA in calculation

of fuel usage from the m&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 nwnerous comments from OPEl and PPEMA. The following comments

were all incorporated into Inventory B and, as noted, into Inventory A.

1. Annual hours of use adjustments for commercial use - OPEl 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 conswner annual hours of use to reflect the much higher annual usage of

commercial equipment:

Lawnmower (2-stroke)
Lawnmower (4-stroke)

Tiller

Draft Final

x2.5 x2.17
x2.5 xl.75
x2.2 xl.54

•
These corrections apply to both Inventory A and Inventory B.

2. Load factors for lawn and garden tractors - OPEl 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 repon.
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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 - OPEl 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 OPEl, Inventory B horsepower

estimates for lawn 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 (Le., 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 (Le., 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, OPEl 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 OPEl 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 OPEl generated similar population estimates. There is no available 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

infonnation either supported the CARB estimates or has been incorporated into Inventory B

•

•

•
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load factoI1l. 'The exception was tiller load factoI1l. CARB estimated a load factor of 40% for

tilleI1l. The data submitted by Briggs and Stratton was intetpreted 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 galloll/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

ISlA conunented that there are no 4-stroke gasoline snowmobile engines in operation

in the United States. In response to this conunent, the fmal repon assumes that all

snowmobiles use 2-stroke gasoline engines for both Inventory A and Inventory B, despite the

fact that EPA contractOI1l reported a very small 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 conunents 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 conunented 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.

1.5. Agricultural Equipment

EMI submitted data for combines and agricultural tractOI1l 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 EM! has stated may include seldom-used

equipment. EM! has cautioned that, in constructing an emission inventory. appropriate

corrections should be made to either the operative population estimate or the estimate of

average armual usage. EMI's submitted data contained no such correction. In comment on

the draft veI1lion of this study, EMI stated that the Inventory B results for agricultural

equipment are significantly oveI1ltated 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 fmal report.

1.6. Construction Equipment

Payhauler commented that the draft report contains large distortions in the construction

equipment/mining category populations in nonattainment 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 fmal 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 Fadors

EPA received comments from several industry associations, including OPEl, NMMA,

EMA, PPEMA, and ITA, regarding the emission factors used in the study. One of the

common concerns 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. TIle 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 collected.

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

fmal study report. This is discussed in greater detail in Section 2.2.3. of Appendix 1. 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 fmal

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. OPEl was concerned 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 fmal study report. For commercial turf care equipment, the emission

factors for lawn and garden tractors were used.

OPEl 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 concern 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/lndustry program to assess test cycles for nonroad equipment be used to revise the

particulate emission factors as well as NOx, 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/1ndustry 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 concern for EMA related to the adjustment factor used to

conven 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 should 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. 1berefore, the fmal 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 ConsicleratiOllllOtber Comments

This section sutJUllllrizes comments received that were not directly related to activity

levels or emission factors.

•

•

3.1. Use of Equipment Categories

EPA received comments from EM! and NMMA requesting clarification of EPA's use

of equipment categories in constructing emission inventories. Both were concerned 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 local 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 concern about data on which Inventory A is based.

ITA expressed concern about lack of access to PSR data and methodology and uncertainty

about what is included in Inventory A populations. EM! expressed concern about the method

used in Inventory A of estimating equipment populations using engine shipment data.

PSR is a commercially available 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 fust set of inventories. In general, EPA regards both inventories as being

equally appropriate estimates of noncoad populations and activity rates, and has learned 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 noncoad emissions inventory. It is

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 Air

Act. EMA states further that EPA can only make a determination to regulate engines used U1
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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 also is not

included in the study. Transponable 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 detennined 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 detennination 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 used 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.

3.4. Z-Stroke Marine VOC Emission Reactivity

NMMA submitted the claim that VOC emissions from 2-stroke marine engines are

less photochemically 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 will

it be arbitrarily excluded. However, EPA agrees with the statement that any subsequent

regulatory 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 wban 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 relatively distant emission sources on any

particular nonattainment area. EPA did not include estimates of the impact of transported

emissions on wban nonattainment in the fmal 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 UIban air quality. The principal conclusions of the impact of

all nonroad sources on urban nonanainment contained in this report are based solely on

emissions inside the nonattainment areas studied.

In its comments, EM! asserts that transport from more rural areas to UIban areas

cannot be considered to contribute to urban nonattainment because the concentration of ozone

and ozone precursors is generally lower in rural areas. EM! states: The common-sense

observation is that if 'Air Mass B' moves into an airshed, then 'Air Mass A', the 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 UIban area. However, the effectiveness of this

mixing in lowering the concentration of ozone in the UIban 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

MassA.

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 UIban air quality by reducing the ability of prevailing winds from rural

areas to dilute the pollution in UIban air.

These conclusions were borne out by the EPA study entitled "Regional Oxidant

Modeling for Northeast Transport", or "ROMNET". 1bis 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. EM! 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 the 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

actual 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 II

northeastern 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 fairness 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 01 Sipilicanc:e/Air Quality Analysis

EM! suggested that the October draft does not provide sufficient information for a

determination of significance. EM! believes that:

"In order to meet the requirements of Section 213(a)(2) the CAA with respect
to a determination of significance, an air quality analysis which takes into
account heterogeneity in the geographical distribution of nonroad enginesl
vehicles, seasonal factors, transport and other atmospheric variables, and which
includes photochemical modeling, is required."
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As EM! 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 NOx 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 NOx 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 NOx' 1be 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 NOx, and 1.3 percent of total hydrocarbons." 1be 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. 1be Regional Oxidant Model for Northeast Transpolt

(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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