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INTRCDUCTIION

T™his document officially revises previous mckile source
emission factors which were presented in Supplement ¥co 5 to
AP-42, Corpilation of Air Pollutant Emission
Factors (Decerber, 1975}. In mid-1978 +this document will be
published as a Supplement to AP=-42, at which time additicnal
explanatory material, revised +typeset, renumbered tables,
and other format changes will be made.

“"his dccument does nct revise all information in
Supplement Nc. 5. In particular, updated factcrs are not
included for 1light-duty diesel automobiles, 1light-duty
diesel trucks, cff-road sources, or aircraft; muncr is any
information included on particulates.

AP-842 will te revised pericdically via new supplements
if measured emission factor values, as determined through
in-use vehicle testing Erograms (assembly line and
surveillance testing), and projected emission factors, as
estimated from testing of prctotype vehicles and from
changes to statutory motor vehicle emission standards vary

from the estimates contained in this document.

A. Data Scurces. To answer +the gquestion of how well

vehicles perform in actual wuse, EFA has administered a
series of exhaust emissicn <surveillance progrars. Test
fleets of consumer-owned vehicles within varicus major
cities are selected by model year, make, engine size,
transmission, and carburetor in such proportion as to be
representative of both the ncimal production of each model

year and the ccentributicn c¢f that model year to total
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vehicle miles traveled. In the case of heavy-duty vehicles,
fuel type and gross vehicle weight were also key items in
the stratification scheme.

The data collected in these programs are analyzed to
provide mean emissions by mcdel=-year vehicle 1in each
calendar year, change in emissions with the accumulation of
mileage, change in emissions with the accumulaticn of age,
percentage of vehicles complying with standards, and effect
on emissions of vehicle ©parameters (engine disrlacement,
vehicle weight, etc.). These surveillance data, along with
prototype vehicle test data, assemtly 1line test data, and
technical judgment, form the tasis for the existing and
projected motile source emission factors presented in this
document.

T"he most recently published results of the emission
factor program are available in a summary report,
'Automobile Exhaust Emissicn Surveillance Analysis of the FY
1974 pProgram', EPA-460/3-76-019, Envircnmental Protec{ion
Agency, OMSAIC/ECTD, Ann Arbor, Michigan 4810E%. Both the
EPA emission factor surveillarce program and the EPA
regulatory program depend on a valid +test procedure over
which representative wurban emissions c¢an be measured. At
the present time, EPA has twc test procedures: one for
light-duty vehicles (LDVs)~--including cars, light trucks,
and motorcycles--and one for heavy-duty vehicles (HDVs).
"hese procedures are discussed in subsequent chapters.

For localized pollutants such as CO, the ability of the
test procedure to predict changes in emissions depends on
the similarity of the 1lccalized driving pattern and
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associated cperating conditions to those in the test
procedure. The EPA therefore has developed a series of
correcticn factors to expand wupon the 1DV and HDV test
procedures and tc predict emissions frcm a large number of
user-specific scenarios. Data required to develcp these
correction factcrs have been generated using carefully
designed statistical studies which test ccnsumer-owned

vehicles.

B. Purpose. This current revisicn to previous mctile source

emission factors is necessary for several reasons:

1« "hese numbers reflect test data from a much larger
samgle of in-use vehicles in all vehicle categories
than was available previously.

2. New data on catalyst-equipped (pcst=19874)
automotiles are available, requiring significant
revisicn of previously projected emission factors.

3. Additicnal correction factors and revised
correction factors for a wider range of conditions
are now available.

4. EPA has promulgated new standards for 1light-duty
trucks, heavy-duty vehicles, motorcycles, and
light-duty vehicle ard light-duty truck evagcrative
emissicns,.

5. Vehicle emission standards for several vehicle
categories have been revised by the Clean BAir Act
Amendments of *977 (Pubklic law 95-9%5).
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incipal Changes. Both the format and +the content of

o

document differ from AP-42, Supplement VNc. 5,
1 ways:

Both actual and projected emission factcrs are
presented in one table for all calendar years for
each pcllutant. Previously, this information was
presented 1in separate taktles for each calendar
vear. The revised tables shculd be easier tc use.

ITn addition to tabled emission values, the
equaticns used to generate the tables are included
to increcase the ease of autcrating the erission
inventCry rrocess.

A11 vehicles are no lcnger assumed to travel 10,000
miles per year. Instead, +the national average
mileage accumulaticn rates are used, resulting in
vehicle miles traveled (VMT) greater than 10,000
miles per year for newer vehicles and decreasing
mileage accumulation as vehicles age.

Detericration of exhaust emissions is assumed +to
continuve teyond the first ten years cf the
vehicle's c¢perating life.

The emission standards for each model year vehicle
and the dJderivation of aprrorriate emissicn rates
are given in appendices.

Emissicn factors specific tc California and high-
altitude areas are contained in separate rarts of
this dccument.

"he previous equation for computing a light-duty
vehicle conposite exhaust emission factor (E) given
by

E = SUM(CMVZR)

where +the notation SUM(..}) represents surmation
over mcdel vyear, has remained basically the c=anme
(as defined in AP-42, Supplement VYo. 5} with the
additicn of several (opticnal} correcticn factors
and a singile correctiocn factor relating speed,
arbient temperature, and hot/cold vehicle

in
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10.

11,

12,

operation. The revised eguaticn is given ty:

E = SUM(CHMEALUR)

where

the 1975 Federal Test Frocedure mean emission factor
fraction of total mileage

temperature, speed, hot/cold correcticn factor
air-conditioning correction factor

vehicle load correcticn factor

trailer towing correcticn factor

- humidity corracticn factor

XA g0
L2 T | B { I (T [ | I

The revised equation is described fully in Chapter TI.

™he gereral equation format also has changed for
each of the other motor vehicle categories. These
revised equations are discussed in each chagter.

A single correction factecr (F) relates ambient
temperature, vehicle speed, and the hct/cold
operating mode mix fcr 1light-duty vehicles, light-
duty trucks, and motorcycles.

Correction factors are now available for a wider range
of speed and temperature ccnditions.

Tdle emission rates are given for all vehicle
categories.

The mcdal emission model (which is discussed in

Supgrlement No. 5) is nct treated in this document, but
is treated in other ELR rerorts. (1)

S BB WR Dr T VRO A % W M O W AR S A M S VT A

&

) Automokiie f..avus:t Emissicn Modal Rnalysis Model,
nited 3tates Env.iccnmental Frot=sction Agercy, Office
»f  Mobkile Sonrce Rir Pelluticn Centrol, Feport VNo.
PA-L4AC/3=T4=-005, snuary v974:; and

Guidelines for 2i. 0Quality Maintenance Planning and
Analysis, Volume 9: [Evaluating Indirect Sgurces, U.S.
E.P.A., Office of Air Quality Planning and Standards,
RPepcrt No. EPA-450/4-75-001, January 9975. An update
report on the modal model is availatle from
CAR/CMSAPC, Envircnusntal frotectlion Rgency, 2565
Plywouth Pde, Anu Airvor, Fichigan U4B89GS.
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Da Organization. Chapters T through V provide emission
factors for each vehicle categcory: 1light-duty, gasoline-
powered wehicles (automobiles); light-duty, gascline-rowered
trucks; heavy-duty, gasoline-powered vehicles (trucks and
buses); heavy-duty, diesel-powered vehicles (trucks and
buses) ; and motorcycles.

Each chapter provides inforraticn for use in all areas
except Califcrnia and high-altitude; ¢those emissicn factors
are contained in separate parts cf this document.

"he equations fcr computing a composite emission factor
and for ccmputing dindividual cecrrection factors are
presented in each chapter.

Computation of all correction factors and conposite
emission factors is sufficiently complex and time-consuming
that a computer program should te used. A computer gprogram
for using these emission factors <c¢an be obtained from the
Nffice of Transportation and land Use Policy, AW-445, EPA,

407 M St., SaWe, Washington, DeC. 2060,

Be

o
[Tt

lation to Vehicle InspectionsMaintenance. If a motor
vehicle inspecticn/maintenance (I/M) program is in effect in
the area for which emissions are being calculated, emissions
reduction credit can be taken.

A methodology for determining I/M credit was contained

in the ©propcsed revision ¢f Appendix ¥ to 40 C¥P Fart 51

(see 42 TFederal fegister 2277, May 2, “97). Bppendix %

gives credits for all gasoline-fueled sources (light-duty

-f



vehicles, 1light-duty trucks, heavy-duty vehicies, and
motorcycles). A final ©revision +tc¢ Appendix N will Dbe
published in early 1978,

Emission reduction credit attributable tc an I/M
program will vary according tc¢c the +type of ¢program in
effect, depending on: the stringency factor for determining
the emission level for passing or failing tested vehicles;
the calendar year of interest and calendar year when I/M wvas
first implemented; the presence of an adegquate ¢frogram of
mechanic training; subsequent years of I/M rrogram
operation; and frequency of inspections.

The computer program available from EPA includes the

capability tc apply I/M credits tc emissions estirmatese.

F. Peactive ¥s. Non-reactive Hydrocarbon Emissicns.
Available scientific evidence indicates +that methane and a
few other ncn=-reactive organic compcunds do not ccntritute
to violations of ambient oxidant standards. EFa's Volatile
Nrganic Compcund policy, published in the Federal Pegister
on July 8, 1977, allows a liwmited number of <ompounds,
including methane, ethane, Freon 1*2, and methyl chlorofcrnm,
to be excluded from control actions. States havs been
advised that they should exclude <+hesge compounds from the
baseline emission inventories thait are to hre used for
control strategy development for photochemical oxidants.

Although motor vehicles are regulated directly Lty the Clean

Air Act on a total thydrocarbon kasis (rather +than on a

U]

"reactive®™ hydrccarbon  basisy, it i appropriate when

I
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estimating ambient oxidant 1levels to consider cnly those
motor vehicle emissions which will react to form oxidants.
However, consideration mus*t be given +to¢ the fcrmat of any
associated stationary source emission inventory so that
mobile source and stationary source emission inventories are
consistent.

Prior to the introduction cf catalyst technology, virtually
all (95% or greater) mobile source emissions were considered
reactive., With present and future catalyst technclogy, the
methane (i.e., non-reactive) fraction of total hydroccarbon
emissions is increasing significantly. The best estimates
0of the methane percentages argrlicable +to each vehicle

category are as follows:

LDV Exhacst, pre-=-19¢75 %
1DV Exhaust, post-1974 1%
LDV Exhaust, Diesel 2%
DT Exhaust, pre-1975 5%
0-6K 1DT Exhaust, Post=-1974 8%
6-8.5K LLT Exhaust, 1975-%078 t%
6-8.5K LLT Exhaust, post=-197¢ 15%
Gasoline HDV Exhaust, pre=-19£3 c%
Gasoline HDV Extaust, post-1882 189
Diesel HLV Exhaust, all vears Z

Evaporative Emissicns, all vears and sources 0%
Crankcase Emissions 0%
Motorcycle Emissions -~ 27 strcke 1%
Motorcycle Emissions = 4 strcke R
Gas Turbine Ekmizsions °%

While the ccmputer rprogram available from EPA rpermits the
calculation of either total c¢r ren-methane hydrceccarbon
emissions, all HC emission factors ars presented in this
document as tatal bwdrnocarsone,

-8=



Ae Introduction. Because cf their widespread wuse, light-

duty vehicles (automobiles) are responsible fcr a 1large
share of air pollutant emissions in many areas cf the United
States. Substantial research effort has been expended to
accurately characterize emissicns from <these vehicles.
EPA's Emissicn Factor Program (EFP) was instituted a number
of years ago in order to estimate emission levels of in-use
vehicles for area-wide urban scenarios.

In addition to the methodologies presented for
calculating CO, HC, and NCx exhaust emissions, data are
given later in this chapter for emissions in the idle mode
and for crankcase and evaporative hydrocarbon emissions.

The method for determining composite automobile
emission factors, based on the Federal Test Procedure (FT™D),
is a modification of the procedure that was discussed in
earlier editions of AP-42. Emissions testing of light-duty
vehicles currently is performed according to the “975 F™P as
stipulated in the ederal Register (Vol 137, No. 2°%,
November 115, 1972). The FTF ccnditions under which light-

duty vehicles were tested are as fcllows:

1. Ambient temperature = 750F average (680F-E£€0F)
Ze« Absoclute humidity = 75 grains

3. Bverage speed = 79,6 mph, 8% idle operaticn
4, Average cold operation = 21%

5. Average hot start oreration = 27%

-9=-



Chapter

6o

T light-Duty Vehicles

Average stabilized operation = 52%

Air-conditioning not in use

Car contains driver only; no passengers, luggage, etc.
Car is nct pulling a trailer

Vehicles are not in an Tnspection/Maintenance prcgram
Vehicles receive typical in-use maintenance

FTT for light-duty vehicles can ke triefly

described by the following:

2.
‘3.

“ay.

Determine weight of vehicle.

Determine road-load (assuming level road, nc curves,
no wind) - function of weight and frontal area.

Preccndition vehicle (i.c., vehicle is ‘triefly
driven).

"Soak" vehicle for 12 hours at 680F-860F,
Push vehicle onto a dynamometer.
Start test.

First 505 seconds ccllected in bag #7. Mileage =
3.59 miles. Average speed = 25.6 mph.

Next 870 seconds collected in bag #2 (Engine is not
turned off). Mileage = 2,9% miles. Average speed =
1€ mrhe

Motcr is turned off.

Car is "soaked" 10 minutes.

Car is restarted and the first 505 seconds are rerun
and collected in bag #3.

The grams of pollutant are determined fcr each bag.
NOx is corrected for humidity.

The FTP gm/mile value is computed.

-10-



Chapter T

light=Luty Vehicles

B. As mentioned in the Introducticn, the calculaticn of

composite exhaust

emissicn factcrs using the ccrplete FTP

method is given by:

Enpstwx =

where all lower

SUM( )

Enpstwx

Cipn

Min

Dipstwx

Aip

lp

Hip

SUM( Cipn*Min*Ripstwx®*Aip*lp*Uipw*Hip )

case letters are sultscripts and:

1}

summation cver mcdel year (i), frcm the
calendar year for which emissicn factors
are being calculated (i=n) to the calendar
year 1¢ years previous (i=n-19y),

Composite emission factor in gm/mi for
calendar vyear n, pollutant ¢, average
speed s, ambient temperature t, fraction
cold operation w, and fraction hot start
operation x.

The FTP (1975 Federal Mest Procedure) mean
emission factor for the 1ith mcdel year
light-duty vehicles during calendar year
n, and fcr pollutant p.

The fraction c¢f annual travel ty the ith
model year LDVs during calendar year n.

The temperature, speed, and hot/cold
correction factor for the ith mcdel year
ILDVs for pollutant p, average speed s,
ambient temperature t, fraction cold
operation w, and fraction hot start
operation x.

The air~ccnditicning correcticn factor for
the ith mcdel year 1DVs, for pcllctant p.

The vehicle 1load correction facter for
pollutant p.

The trailer +tcwing correction factor for
the ith mcdel year 1LDVs, for pcllutant p,
and for fracticn c¢f cold operaticn xa

The humidity ccrrecticn factor fcr the ith
model year 1LDVs, fcr pollutant r.

Computation of all factors for the <complete composite

exhaust emission factor equation shculd be computerized for

-11-



Chapter T Tight-Duty Vehicles
all practical purposes. A computer program is available
from EPA's Office of Transpcrtation and land Use tclicy, 401

M Stesr SeWe., Washington, D.C. 20460,

C. DPollutant emission factors fcr light-duty vehicles. The

FTP mean emissicn factors are given in Tables I-2 through
I-4. These emission factors represent average erission
factors for July of the calendar year.

The two emission values needed to estimate the emission
rates--the zero mileage emission rate and the detericration
rate (per 10,000 miles)--are 1listed in Tatle 7T=-1 for
different emissicn control technclegy categories.

Fach LLV emission rate is «calculated frcm a linear
mathematical function:

Cipn = Aip + Eip*Yin
where all lower case letters are sulkscripts and:
Cipn = the FTP (1975 Federal mest Procedure) mean
emission factor, in gm/mi, fecr ith model

year LDVs in calendar vyear 1, and for
pollutant p.

Aip = the zero mileage exhaust emissicn rate of
pollutant ¢, in gum/mi, for ith mcdel year
LDVs.

Bip = *te emission detericration rate per 10,000
miles, of pollutant p, for ith rcdel year
LDVs.

¥Yin = tke cumulative nmileage of ith mcdel vear
LDVs din calendar year n, divided by
10,000.

Explanations of the appropriate vehicle emission
standards and of the derivation of emigssion rates cah be

found in Appendices D and E, restectively.

~12-



Chapter I light-pDuty Vehicles

mable I-5a presents the average cunmulative mileages for
1LDVs by age, on July 1. The numbers in this table are
derived from the mileages presented in Table T=-5, using the

methodology rresented in Appendix G.

De Travel Weighting Factor. A sample calculaticn of this

variable 1is ©presented in Table I-5. In this sanrle,
nationwide statistics, averaged cver five years ketween 1970
and *976, are used and the fracticn of in-use vehicles by
model year (vehicle age) is weighted on the basis ¢f annual
miles driven. The calculaticn may be "localized" to reflect
local (county or state) vehicle age2 mix, annual miles
driven, c¢r toth. Otherwise, these national data may be
used, Table I-5 is assumed aprlicable +to projecticns as

well as existing situations.

Ee Speed-Temperature-Hot/Cold Correction Factcr. "he

emission factors found in Takles I-2 through I-4# may te used
directly in calculating emissicns for scenarice mwatching
those in +the Federal Test Frocedure (FTP). BAs described
earlier, the FTP describes an average ambient temrerature of
750F, a particular mix of <cold, hot stabilized, and hot
transient operation, and specific average speeds associated
with each of these modes. Tf emission calculations are
desired for scenarios matching these FTP conditions, no
correction wculd be necessary, i.e., a value of 1.0 can be

used for any correction factor if better information is not

-1
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Chapter T light-Duty Vehicles
available.

For scenarios which vary from the FTP ccnditions,
correction factors are desirable. The correcticn factor for
ambient temperature, average speed, and percentage hot and
cold operaticn represents a majcr change from the previous
treatment in Supplement 5 to AP-#42, The interderendence of
these variatles has 1led to their expression as a single
correction factcr, rather than as separate correction
factors. The new factor is identified by the term Pipstwx
in the composite exhaust emission equation.

The FTE measures emissions during three rghases of
operation. A cold transient trhase 1is representative of
vehicle start-urg after a lcng engine-off reriod; a
stabilized rhase is representative of warmed-ur engine
operation; and hot-start vehicle operation occurs in the
first 505 seconds of vehicle start-up after a shcrt engine-
off period. The <cold, hot, and stabilized phases are 27%,
27%, and 52%, respectively, of the total FTP mileage.

For non-catalyst vehicles, the cold vehicle cperation
rhase is defined as the first 505 seconds <c¢f vehicle
operation fcllowing a U4-hcur engine off periocd. For
catalyst vehicles the cold operation rhase is defined as the
first 505 =<seconds of vehicle orperation following a *-hour
engine-off period. If the engine-off period ('scak timet)
is less than 4 hours for non-catalyst vehicles cr less than
4 hour for catalyst vehicles, the restarted vehicle |is
considered to be in a hct orerating mode. Mcre specific
information on the relationship between celd vwehicle
operation, '*soak time', and amtient temperature wmay be

-1l-



Chapter T . Tight-Duty Vehicles
obtained fromw EPA's Office of Transportation and Land Use
Policy.

Tn those situations where the percentage of ccld,
stable, and hot vehicle operaticn do not wmatch the FTP
percentages (i.e., 2%, 52%, and 27%), emission factors may
be corrected to account for the actual percentage of tctal
mileage in each operating mode. Knowledge of the percent
YMT in each wmcde 1is especially useful for wmicroscale
analyses in which these percentages can vary greatly within
any urban area as well as diurnally. One methcdclogy used
to determine the appropriate cold mode percentages may be

found in the EPA report: Determination of Percentages of

o ——t e e — 3 o —— s o ———— . ——

S e ke e am e e - e w—

August “977, Office of Air Cuality Flanning and %tandards,
U.S. Envircnmental Protection Agency, PFesearch Triamngle
Park, North Carolina 27711.

During the FTP emissions are collected in tags
according tc these three ©phases of operaticn. Bag 1
represents the emissions sampled under cold start conditions
with an average speed of 26 mph: Fag 2 represents emissions
sampled under stabilized conditions with an average speed of
16 mph; and Bag 3 represents emissions sampled wunder hot
start conditions with an average sveed of 26 mph.

In those situations where +the bag-specific average
speeds do nct match those of the FTP, it is rnecessary to
correct the average speed. The speed correction factors are
incorporated intc the correction factors for temperature-
hot/cold weighting rather <+than being given as separate

factors. The reason for this incorporation stems from the
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Chapter I Tight-Duty Vehicles
assumption that the effect of speed on emissicns is bhag-
specifice T™he resulting formulas for HC, CC, ard NOx are
presented in Table T-6.

Although the speed correcticn factors are incerporated
into the ®ipstwx formulas, selected speed correciicn factors
are given in Appendix A: (1) for general information, and
(2) to peimit ccmparison with speed corr:ction factors which
can be generated for an& speed from the normalized equations
given in Appendix B.

Data used tc develop the Ripstwx values were provided
by five sources:

(1) the study Ambient Temperature and Vehicle Emissions
(EPA  460/3-"4-028, Octcker 1971 in which FTP
emissions <tests were perfocrmed on 1967-1¢75 model
year non-California <cars at ambient temperatures of

200F to 1700F;

(2} data from the Envircnmental Protecticn Service,
Ottawa, Canada, on FTP tests of 1975 cars meeting
cither the federal standards or the mcre stringent
Califcrnia emission standards;

(3) ETA's annual Emission Factor Program, which tests -
in-use vehicles in seven cities across the ccuntry;

(8) the 1970 vVehicle Operaticns Survey; and,
(5) the 1974 GM Chase Car Survev.

Applicability of correction factors. The general correction

factors are applicable to ambient temperatures c¢f 0OF to

1100F, speeds of 5 %o 60 wph, 2nd all combinatiocns of

tors should nonl

hot/cold driving. Also, *he £fa ¥ te applied

(¢]

to transient driving situatiorns. To pTedict the emissions
of a steady-state (i.e., <constant speedy driving seqguence
such as constant 20 mph operaticn, the modal aralysis model
should be aprlied t2 the specific speed of interest end/or
EPA surveillance reports should be referenced. “he
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Chapter T Tight~-Duty Vehicles
difference retween emissions wmeasured o»ver steady state and
transient cycles 1is <considerakle at 1low average speeds
{greater than 20%) and Dbecomes negligible at srpeeds of
approximately 45 mph. For further information cn the mocdal
analysis model, see the footnote on r. S.

For regional modeling, urktan and rural emission
projections should be perfermed separately to wmirimize the
chance of introducing ma-jor errcrs which might result from
incorrectly applied speed correction factors. Cbhbviously,
every vehicle on a road link will not have the same average
speed; there will be a range c¢f speeds. If (1) a speed
correction factor is applied to model the average emission
on a road 1link, {(2) the correcticn factor is linear within
this range, and (3) traffic 1is symmetrically distributed
around the average speed, then the application <¢f a single
correction factor is appropriate. The same situvation exists
in modeling regional emission levels. However, the extent
to which this assumption of symmetry is satisfactcry is not
known at the present time. Thus, it would ke trrudent to
apply separate models to project urkan emission levels and

rural emissicn iesvels.

Copparisons wit

b

Supplement ° Factors. <Supplement 5
ambhient temperature-hot/cold correctien factors for pre-1975
and '°975 model year cars, respectively, were ccrrared with
the revised factors for pre-controlled 1968-1¢74, 1975
Federal, and 7975 California model year vehicles. For these

comparisons, average speed was assumed equal to F"P average

spaed conditions. Compariscns indicate thdt urnder severe

[N B



Chapter T Tight=-Duty Vehicles
temperature-%hot/%cold conditions, Supplement & correction
factors for HC and CO are sukstantially higher than <the
revised factcrs, and that wunder mild conditions, Supplement
5 factors are sutstantially lower <than the revised numbers.
For WOx the correction factors are on the same order of

magnitude.

F. 1DV Correcticn Factor for Air Conditioning.

"he use of air conditionirg <can have a significant
effect on enmissions. The fcllowing correction factors may

be applied tc¢ all model years:

T i
{ {
|Air Conditioning Correction Factors for A1l Model Years|
i |
t T T -4
{ HC l co { NOx |
+ 4 - + —-— 4
( 1.12 { 1.18 { 1.18 i
L A A J

Tn order to apply the air conditioning cocrrection
factors, it is necessary to kncw the percentage cf vehicles
in the population that are equipped with air ccnditioning.
Data from EPA's FY 74 Emission Factor Program irdicate the
following percentage by mcdel vyear. These values include
both factory installed and customer installed air
conditioning systems. City-stecific values may vary

considerably from these estimatesa
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Chapter T Tight-Tuty Vehicles

L N
| Percentage of Vehicles with A/C by Model Year |
t ~ -~—9
{ Pre-1966 { S54% |
{ 1966-1968 | 66% i
| 1¢69-1972 { 5% |
i 1¢73+ { 8% {
L AL J

Tn addition, any specific application of air ccnditioning
correction factors should consider the percentage (cf time
that the air conditioning is in use. Adjusted fcr the lcocal
situation, the following eguation should be employed:

A= (u) (v} (cf - 1.0) + 1.0

where:

A = correction factor adjusted for usage level,

u = fraction of wvehicles equipped with air
conditioning,

v = fraction of vehicles which are ecuipped with
air conditioning, and which have the A/C
system in operation, and,

cf = tabled A/C correcticn factor.
"his calculation assumes that vehicles with A/C installed

travel the same average mileage vper year as dc vehicles
without A/C installed.

Ge Vehicle loading Correction Factore The FTE emission

mElammIs S Saxl

factors found in Tables I-2 thrcugh I-U4 assume an average
vehicle loading of 200 pounds, which acccunts fcr the weight
of a typical driver, vehicle fuel, and cther liquids., There
are, however, situations in which vehicles have higher
passenger/luqggage ioading.

To apply the vehicle loading correcticn facters ronnd
in Table 7T-¢ to a specific situaticn, it is ©necessary to

have an estimate of the percentage of total vehicles which



Chapter T Iight~buty Vehicles
are operating wunder an additicnal 500 pcunds condition
because they are heavily cccupied with people c¢r baggage.
The actual correction factor adiusted for the usage level
also is given in Table I-29.

Although these factors are specific to the 500 pound
weight load, interpolation between 300 pounds and 800 pounds

is acceptable.

H.  Trailer Towing Correction Factocrs The FTE erission
factors found in Tfables T=2 *hrough I-4 represent
circumstances in which the vehicle is not towing a trailer.
"his section discusses the correction factors fcr vehicles
which are towing trailers.

A discrete weight point was <selected for testing the
influence of trailer towing on vehicle emissicns. "his
point is 100C pounds of additional weight. Extrarpclation or
interpolation of +trailer towing «correction factcrs is not
appropriate. Table I-10 rresents the values fcr trailer
towing correction for all mcdel vears prior to *1975. These
values result frem +the averaging cf test tcesults for mcdel
years 1967 tc 1974,

For 797% and later model years, the correcticn factor
value must te Jetermined by using the equaticrs in Table
I-10. The distinction between pre=*1975 models and 1later
models is due to the assumption +that a large increased load
on 4 catalyst vehicle wi1ll result in greater enpissions
juring hct operation +than during cold operation. The

additional lcad is expected +to result in rich crperation,
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Chapter T Iight=Duty Vehicles
reducing the oxygen available tc the catalyst and thereby

increasing erissions.

Te Humidity Correction Factor. The ©NOx tabled emission

factors are normalized to 7% grains of water per pcund of
dry aire. In order to correct NCx emissions under different
humidity conditicns, +the formula for the correcticn factor

is given belcw, and is applicable for all mcdel years:

Humidity Correction Factor for NOx

CaFa = 1.0 - .00“7(}! - ‘75-)

where: H = humidity(gr/1lb)

(o e g o —
N U g T U S

Tf the agpprcpriate humidity dinfcrmation is nct available,

the correcticn factor defaults tc a value of 1.,0.

J. Idle Emission Factors for 1LVs. Estimates c¢f emissions

during a vehiclet's idle operating mode may be appropriate at
trip attractions such as shcpping centers, airpcrts, sports
complexes, etce Because idle emission factors are expressed
in units of emissions per unit time, emissions at idle are
estimated using vehicle operating minutes Tather than the
conventional vehicle-miles-cf-travel,

Light-duty vehicle idle emission rates are calculated
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Chapter I Iight-Duty Vehicles
from the initial emission rates and deterioration rates
given in Table 1I-7. The enmissicn rates in grams/minute at
age Y are given by the tabled values; where the first term
of any gquantity of the form a + kY is the initial emission
rate (at age 2zero), and the coefficient of <the second term
is the deterioraticn, expressed in units of grams per minute

per *0000 miles.

K. Crankcase and Evaporative Emission Factors. In addition

to exhaust emission factors, the calculation of hydrocarbon
emissions frcem gasoline vehicles involves evaporative and

crankcase hydroccarbon emissicn factors. The two major

sources of evaporative hydrocarbcn emissions frcm light-duty
vehicles are the fuel tank and the carburetcr systen.
Diurnal changes in ambient temperature result in expansion
of the air-fuel mixture in a partially filled fuel tanke AsS
a result, gasoline wvapor ig expelled +to the atmospheres.
Punning 1losses from the fuel tank occur as the fuel |is
heated by the road surface during driving, and hct-soak
losses from the carburetor system occur after engine
shutdown at the end of a trig.

Previous editions of AP-#42 contained several equations
and emission factors for computing crankcase and evapcrative
hydrocarbon emissions. Since crankcase hydrocarbon
emissions frecm post-19€6323 vehicles are negligible, only one
emission factor and one equaticn are presented. "hese
values are determined from data collected in the emission
factor programs. Future rates are based on the assumption
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Chapter T light~Cuty Vehicles
that standards currently in the regqulatory process will be
implemented and +that the vehicles will meet +the standards
throughout their useful 1life. Crankcase and evaporative
emissions are not assumed tc detericrate as vehicles age.
Composite evaporative and crankcase emissicns can be

determined using:

Fn = SUM( Hi*Min )

where all lower case letters are subscripts and:

Fn = The composite crankcase and evaporative
hydrocarbon emissicn factor for calendar year
n,

Hi = The crankcase and evaporative emissicn factor

for the ith mcdel year, and
Min = The weighted annual travel of the ith model

vear during calendar year n.
Crankcase and evaporative hydrocarbon emissicn rates by
model year are summarized in Takle 1I-8, The exhaust
emission factors in Tables I-1 and 7I-2 do prpct include

crankcase or evatrorative emissicns.
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GASCLINE-POWEREL LIGHT-LUTY TRUCKS

A. Introduction. This vehicle <category consists of trucks

used chiefly fcr personal transgertation which are powered
by gasoline-fueled, spark-ignited internal comtustion
engines., Twc sub-categories of 1light-duty trucks are used:
trucks having a gross vehicle weight (GVW) in the range
0-6000 pounds, and trucks with GVW in the range 6001-2500
pounds. Trucks in these twc categories are essentially all
two-axle, four tire trucks. Trucks and buses having a GVW
above 8500 pcunds are defined as heavy-duty vehicles and are
discussed in Chapters III and 73IV. These definiticns of
light-duty trucks and heavy-duty vehicles are identical to
those in AF-42, Supplement 5,

The testing conditions used for the 1light-duty trucks
in the 0-6000 pound range are the same as thcse in the
Federal Test Procedure (FTE) for 1light-duty vehicles, as
discussed in Chapter TI. Until +the 1979 model year, the
trucks 1in the 6001-8500 pound ©range are +to be certified
under the less stringent Heavy=-Luty Truck Procedures. In
1979 the testing conditions for both weight ranges will be

the same as those currently in effect for light-duty trucks.
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Chapter 1T Light=-duty Trucks

B. Composite Exhaust Emission Equation. The composite

exhaust emission factor for gascline-powered LD7Ts is given

by:

Enpstw = SUM( Cipn*Min*Ripstwx*Aip*Lp*Hip )

where all lower case letters are sukscripts and:

"

SUM( ) summation over mcdel year (i), frem the
calendar year for which emissicn factors
are being calculated (i=n) to the calendar

year 19 years rrevious (i=n-19).

Enpstwx Composite emission factor in gm/mi for
calendar year n, pollutant ¢, average
speed s, ambient temperature t, fraction
cold operation w, and fracticn hot start

operation x.

The FTP (1975 Federal Test Procedure) mean
emission factor for the ith mcdel vyear
light-duty trucks during calendar year n,
and for pcllutant p.

Cipn

Min = The fracticn c¢f annual travel ty the ith
model year LDTs during calendar year n.

Ripstwx The temperature, speed, and hct/cold
correction factor for the ith mcdel year
LbTs for pollutant ©p, average speed s,
ambient temperature t, fraction cold
operation w, and fraction hot start

operation x.

Aip = The air-ccnditioning correcticn factor for
the ith model year 1DTs, for pcllutant p.

ip = The vehicle load correction factor for
pollutant pa

Hip = The humidity ccrrection factor for the ith
model year 1LDTs, fcr pollutant rp.
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Chapter IT Light=-duty Trucks

Ce Pollutant emission factors for light-duty trucks. The

zero mileage emission rates and deterioration rates (per
10,000 miles) used to generate the tabled emissicn factors
are listed separately in m™ables IT-1, TII-1a, and II-1b for
the 0-6000 pcund category, the 6001-8500 pound category, and
the combined categorye. Emissicn factors for each weight
cateqory are given in Tables II-2a through II-d4a, and Takles
II-2b through II-4b, and composite emission factors which
combine the two weight categories of light-duty trucks using
the national sales weighting statistics have been calculated
for each calendar year by model vyear and are given by
pollutant in Tables IT-2 through 1I-4,

Tables TI-Sc and II-5d present the average cumulative
mileages for 1DTIs by age, on July 1. The numbers in this
table are derived from the mileages presented in MTables
II-5a and ITI=-5b, using the mpethcdology presented in Appendix

Ge

D. Weighting Factors for LDTs. 1. Sales Weighting Factors

for 1DTse Table II-10 presents the percentage cf 0-8500
pound ILDTs in each of the weight categories 0-€000 pounds
GVW and 6001-8500 pounds GVW. These percentages may be used
to weight the two sets of emission factors in Takles TI-2a
through TIT-4b, This weighting was used +to generate the
emission factors in Tables II-2 through IT-4, The
percentage distribution by sales is based on naticral data.

2. Travel Weighting Factor. A sample calculaticn of this

variable is presented in Table II-5. Tn this samrple,
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Chapter 77 Light-duty Trucks
nationwide statistics are wused, and the fracticn o¢f in=-use
vehicles by model vyear (vehicle age) is weighted on the
basis of the annual rate cf gwileage accrual. "he
calculation wmay ke "localized' to reflect local (county or
state) vehicle age mix, annual rate of mileage accrual, or
bothe Tn situations where lccal data are not available, the
national data may be used. Talkle IT-5 is assumed argplicable

to projections as well as existirg situations.

E. <ctpeed-Temperature-Hot/Cold Correction Factcr. Iimited
data are available for the develcpment of correcticn factors
for 1light-duty trucks (LD7T). Due to the similarity of
engine designs and emissicn ccntrol designs, 1D"s are
expected +o0 behave similarly to 1IDVs under c¢ther than
standard FTF conditions. Therefcre, +the discussicn of
Pipstwx in Chapter I is applicable to I1D7Ts as well, with the
following modifications:

Tables TI-6a and II-6b contain the general fcrmulas

for calculating ®ipstwx. The twec tables differ 1in

that 1LD7's less than 6000 lks. have three arprlicable

Pipstwx equations while 1D7T's greater than 6000 1bs.
have only two applicable equaticns.
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F. Air Conditicning Correction Factor. Correcticn factors

for air~conditioning, Aip, in 1light-du*ty trucks are assumed
to be equivalent to the 1DV air-conditioning correction

factors, as discussed in Chargpter 7.

Ge Vehicle 1Loading Correction Factcr. Correcticn factors

for additional load (passenger and/or 1luggage) of 500
pounds, designated by the term lr, are assumed to be

equivalent tc those indicated in Charter I for IDVs.

H. Humidity Correction Factor. The user is again reminded

that this correction factor is only relevant +to MOx
emissions. The correction factor and methodology discussion

for 1DVs in Chapter T is assumed aprlicable to ID7s,

To ITdle Emission Factors for LDTs. As discussed in Chapter

T, there are occasions which arise in which +the emissions
estimate must reflect the idle operating rwcd=. Idle
emission factors are expressed in terms of elagsed time of
vehicle orerating minutes.

0-6000 1lbe Trucks. Tdle emission rates fcr this truck
waight categcry car be calculated from the initial emission
rates and detericration rates in Table TI-7a, The erission
rates, in gm/minute, are given ty the <tabled values; where
the first +term cf any quantity of the form a + kY is +he
initial emission rate (at zero mileage), and the ccefficient
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Chapter I~ Tigh+~duty Trucks
nf the second term 1is the deterioratiecr in gm/minute per
vyear. Y is *he cumulative mileage divided by 70,000 miles.

600*-8500 1b. Trucks. Similarly, the emission Tates

th

for +*his category can be calculated from the initial

amission rates and detericraticn rates in Table TT-7b.

Je Crankcase and Evaporative Emission Factcrs. For a

discussion of this topic, refer to Section K in Chapter Z.
"able TT-2 identifies crankcase and evaporative hydrocarbon

amission factors by model year.



Chapter IIZ

L wam

A. Introduction. This vehicle category consists of trucks

and buses having gross vehicle weights (GVW) of over 8500
pounds and which are powered bty gasoline~fueled, spark-
ignited internal combustion engines.

EPA test programs for determining in-use heavy-duty
vehicle (HDV) emission factors use both the heavy-duty
Federal Test Procedure (FTP) and an actual urban road test,
the San Antcnio Rcad PFoute (SARF). The SARR is run under
the following conditions:

1. Ambient temperature = 750F

2. Absolute humidity = 75 grains

3. Average sreed = 20 rgh

4. Average stabilized cperation = 100%

5. Average operating weight = *7K-20K pounds for gas,

UOK=~S50K pounds for diesel.

6« Average weight/CID = U47-54 for gas, ©E7-67 for

diesel.

7. All testing performed in one low-altitude city.

8. Vehicles receive tyrical in-use maintenance.

3. No I/M program in effect.

The FTE is 1un at a series of steady-state engine
speeds and loads with a ho* start and a hot stabilized
phase. Since emissions from these tests are not equivalent
to on-the~road emissions, Tregression equaticns were
developed sc that on=the-road emissions (SARF) could be
predicted.

-30-



Chapter ITI Heavy-duty Gas "rucks
T"he <Sar Antonio Fcad Poute (SATT) located in San
Antonio, Texas, 1is 7.24 miles lcng and includes freeway,
arterial, and local/collectcr highway segments. A constant
volume sampler is carried c¢n board each of the test vehicles
for collecticn c¢f a proporticnal rart of the exhaust gas
from the wvehicle. This sample is later analyzed *to yield
mass emission rates. Because the “aT? is 4n  actual toad
route, *+he averaqge speed varies depending <c¢n traffic
conditions at the time of the test. The average speed tends
to be around 20 mis/hr, with about 20% of the time spent at
idle. The test procedure egissicn factecr 1is ccmpcesed
entirely of warmed-up vehicle cperation. Fased on
preliminary analysis of vehicle cperation data, almcst all
heavy-duty vehicle operation is under warmed-up ccrnditicns.
At this time, it is nct known whether +the Sp™?®
accurately represents average urban HDV driving patterns.
Preliminary analysis of 1os Angeles urban truck cperation
data indicates an average speed of around 26 wmrh, 6 mph
higher than the SAP® average speed. Data from cther sites
have not been analyzeds ™he —rcad route does have similar
characteristics to the representative light-dvty driving
schedule with respect to average road speed and percent time
at idle. Sirnce traffic is likely tc be the ma-cr ccnstraint
within the urban environment, it 1is not surprising that the
truck and car schedules are similar. However, the SATF (and
the current 1TDV FT™P) makes no attempt +to acccunt for the
time that trucks spend 1idling as a result of deliveries,
special orperations (buses, garbage +trucks), auxiliary power

equipment, etc.
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Chapter ITI Heavy-duty Cas "rucks
™hus, it is possible that the <final HD cycle that is
developed ir future rulemaking will have a higher idle
percentage and a lower average speed than +the SATP®, Since
the operational data have not yet been completely analyzed
and +trucks have not been tested on transient cycles
developed from the operational data, +the tabled emission
factor estimates are based on the SAFF driving schedule.
Data were assembled frem twc major sources:
‘e The emission factors contracts involving testing of
35 gasoline and ten diesel in-use heavy-duty trucks
by chassis dynamometer versicns of the Federal Test
Procedure {(FTP) as well as over the San Antonio Toad
Poute (SAPR).

2. The emission factors (sensitivity study) of *8
gasoline and 12 diesel 1in-use heavy-duty trucks.
"hese vehicles were also tested by chassis versions
of the F7TP and over various experimental sequences
(koth steady state and +<transient <cycles). SA®?®
estimates vere obtained ty wusing linear regressions
based on data source ‘.

Other ir-use heavy-duty vehicle and engine data which
are available were not incorporated kecause they were either
not sampled using current testing methcdolcgy (e.g.,
gasoline 9-mcde concentraticn data which are nc* directly
convertible to mass emissions) c¢r were ccllected on
potentially non-representative engines (e.g., engines with
experimental emission contrcl modifications)e.

The tabled emission values are tased on all available

mass emissions data measured over the FTF and ccnverted to

SA®R estimates by using regressicn equations.
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B.  Compgsite

Heavy-duty CGas Trucks

Exhaust Emission Eguation. ™he composite

exhaust emission

by:

Enpsoq

where all lower

SoM( )

Enpscqg

Cipn

Min

Vips

Pipncg

factor for gascline-powered HLVs 1is given

= SUM( Cipn*Min*Vips*Pipnoq )

case letters are subscripts and:

1}

summation over mcdel year (i), frem the
calendar year for which emissicn factors
are being calculated (i=n) to the calendar
year *9 years rrevious (i=n-"9).

Composite emission factor in gm/mi for
calendar vyear =n, pollutant 1, average
speed s, truck weight o, and weight/pcwer
ratio q.

The Federal Test FProcedure mean emission
factor for the ith model year BELG vehicle
in calendar vear n, and for pcllutant r.

The fracticn c¢f annual travel ty +the ith
model year HDG during calendar year n.

the speed correcticn factor fcr the ith
model year HDG vehicles, for ©pcllutant p
and average speed s.

the truck characteristic correcticn factor
for the ith mcdel vyear HDG vehicles for
pollutant p, calendar year n, truck weight
o, and weight/power ratio gq.

-33-



Chapter I7T Heavy-du+y Gas "rucks

Tatle TI7-°

C. Pollutant emission fac*ors for HDG

includes +he zero-mileage emission rates and the
deterioratior rates (per 0,000 miles) used *o gererate *he
amission factors given in Tables ITT-? through TTI-4,

Table TTI-5a presents the average cumula*ive wmileages for
HDG +*rucks by age, on July *. The numbers in *his tatle are
derived from the mileages presented in Table I77-5, using

the methodolcgy presented in Appendix G.

D. "ravel %eighting Factcr. The raticnwide fraction of
gasoline~powered, HDV annual +¢ravel by mcdel year is shown
in m™able TII-5. 1localized data, if availakle, should be
substituted when calculating the variable ™ir for a sgecific

area under study.

Fe Speed Ccrrection Factor for BHIG. Tr part kecause *he

SA®® may nc* te representative c¢f an average na*ticnal
driving schedule and in part tecause a need may exist %o
determine emissicns over localized driving conditions which
differ sianificantly from the average naticnal driving
schedules, a correction factor has been develcped for
average sreed. The speed correcticn factors can te appli=d
between 5 and 55 mphe

As in previous editions of Ar-42, the speed correc*ion
factors for hvdrocarbons and carton monoxide are ccrputed by

Vips = exXxp(A + E*S 4 C*xS*c)
where e is +he base of *he natural logarithms (2.7 °%),
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S is the sgeed, and A, B, and C are coefficients whoss
values for various model years are given in Table T77T-€.
"he speed ccrrection factcr for KOx is given ty:
Vips = A + B*S

with A and B values alsc given in Tatle ITI-€.

Fe Zruck Characteristic Correction Factor for EDG.
Adjustment factors also have teen develored fcr heavy-du*y
vehicle weight and the weight/pocwer ratice (Tha
surveillance data samples used +to generate these ccrrection
factors attempt to represent the national distribu+ion of
vehicles and therefore represent the raticnal average w=2igh+*
and weight/power values. However, +*he sample sizes are
small, VWa+icnal averaqges are difficul+ to determine =ince
they involve a knowledge of actual truck cfperatirg
w2ight--not rTegistered weight--and engine disrlacement*.
Al*houagh the Derartment of Transrcrtaticn perfcrrs w=ight
surveys, cubic inch displacement (CTD) informaticr has not
been recorded.

fince the basic heavy~duty vehicle emissicn factor
assum=2s that +he trucks are at half load, +this ccrrection
factor has been designed to adjust fcr empty trucks cr fully
loaded trucks. The weight and weight/CIC correc*icn factor
was develcped for weights ranging frem 12000 +o 79000 pounds
and a CID cf 330 to 32°0 for gascline-powered vehicles,
Correction factors for vehicles beyond these ranges shculAi

not te computed unless an engineering evaluaticn indicates
1
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that the form of the equation is appropriate.
The truck characteristic correction factor is ccmputed
from the focllowing equaticn:
Pipnog = b0 + b1 (WT7/1000) + b2 (WT/CTD)

where:

W vehicle weight

@]

1~

[w)
"

engine's cubic inch displacement
b0, b1, and b2 are coefficients given in ™makle TTIT-G,
When HDV weight and power information is not available
(as usually will be the case), this correction factor value

should be set equal to one.

G. Idle Emission Factors for HLG. Estimates of gasoline-

powered, heavy-duty vehicle idle emission rates fecr HC, CO,

and NOx can be calculated frcm the informaticn in ™able

He Crankcase and Evaporative Emissicn Factors. Hydrocarbon

evaporative and crankcase emissicn rates are given in Mable
TTT-8. The EDV evaporative emission rate was determined by
assuming that HDVs travel an average of 0.2 +trirs per day

and accumulate an average of 62,€ miles per dava.
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Chapter IV

HEAVY-DUTY, DIESFI-PCWEFFD VEHICLES

A. Introducticen. The discussicn c¢f heavy-duty, gasoline-

powered vehicles in Chapter TII is generally apglicable to
diesel-powered Heavy-duty vehicles.
As in Chapter ITII, the equaticn for calculating the

composite emissicn factor is given ty:

Enpsoq = SUM( Cipn*Min*Vips*Pipnoq )

B. Pollutant Emission Factors for HDD The first year

emission rates and deterioration rates {per *0,C00 mpiles)
used to generate the tabled emissicn factors are given in
Table TV-7,

The mean emission factors feor diesel-powered heavy-duty
vehicles are given in Tables T¥-2 through 1IV-4,

Table TV-5a presents the a&average cumulative mileages
for HDD vehicles by age, o¢n July “« The numkters 1in this
table are derived from the mileages presented in Table TV-5,

using the methodclogy presented in Appendiz G.



Chapter TV Heavy-Duty Diesel Vehicles
Ce Weighting Factors for HDD. The discussicn of the
weighting factor in Chapter IIT is applicable tc diesel=-
powered HDVs as well as to gascline-powered HDVs. mable
TV-5 gives the fraction of annual travel by vehicle age for

diesel-powered HLVs.

De

ln

peed Correction Facter for

LL. Table 7TV-€ gives the

three coefficients needed to compute the speed correction
factors for diesel-powered, heavy-duty vehicles. The

correction factor can be applied between 5 and 55 mph.

E. Truck Characteristic Factc

L]

for HDDs As discussed in

Chapter IIT, a correction factor has been develored to
account for heavy-duty vehicle weight and ©pcwer. This
correction factor is applicable to diesel-powered HDVs fron
19,000 to 55,000 pounds with wengines ranging frcm 540 cubic
inch displacement to 600 CILD. This correction factor has
been designed so as to adjust the tabled exhaust emission
factors {assumed to be at half lcad) for empty trucks or for
fully loaded truckse. Table 7IV=6 gives the ccefficients
ne=ded to compute the truck characteristic correction
factor.

When weight and power infermation is not availakle, the

correction factor value should ke set equal to cne.
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Chapter IV Heavy-Duty Diesel Vehicles

F. Idle Emission Factors for HED. "he idle emission rates

for diesel-pcwered HDVs are given in Table 7IV-7, The idle
deterioration rates are assumed +tc be zero for all mcdel

yearse.
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Craprer ¥V

MOTOFRCYCIES

A. Intrcduction. Motorcycles, which are nct generally
considered an irgportant source of air peollution, have become
more popular, and their nuobers have been steadily
increasing in the last few vyears. The majcritv of
motorcycles are rpowered by either 2= or U=-stroke air-cooled
engines; however, water=-cooled motorcycles and Wankel-
powered mctorcycles have recently teen introduced. Until
recently, the predominant use of U-stroke motecrcycles was
for oun-highway use, while the 2-strcke motorcycles were
predominantly for off-highway use. This difference in use
was primarily a reflection cf significant weight and power
variations between available 2- and U-stroke vehicles. As
light~weight U-strokes and more pcwerful 2-strckes bhecome
available, the relative number cf mctorcycles in each engine
category may change. Currently, the naticonwide pcpulation
of motorcycles Is approximately ua% 2-strcke and 5%
4=-strokes. Although separate emission rates previcusly wvere
given for 2-stroke and H4-strcke engines, the emission ratss
given here are ccrposites c¢f six different categories of
motorcyvcles ¢(small, medium, and larqge engines fcr 2-stroke

and for 4-strokel.
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Chapter V

¥ctorcycles

B. Composite

Exhaust Emission Equation. ™he composite

exhaust emission factor for motorcycles is calculated using:

Enpstwx = SUM( Cipn*Min*Fipstwx )

where all lower

SUM( )

Enpstwx

Cipn

Min

Pipstwx

case letters are subkscripts and:

summation over model year (i), frcm the
calendar year for which emissicn factors
are being calculated (i=n) to the calendar
year 79 years rrevious (i=n-19).

Composite emissicn factor in gm/mi for
calendar vyear 1n, pollutant ¢, average
speed s, ambient temperature t, fraction
cold operation w, and fraction hot start
operation x.

The FTP (7975 Federal Test Procedure) mean
emission factcr for the ith mcdel year
motorcycles during calendar year n, and
for pollutant .

The fracticn c¢f annual travel ky +the ith
model vyear mctorcycles during calendar
year n.

The temperature, speed, and het/cold
correction factor for the ith mcdel year
motorcycles for pcllutant p, average sgpeed
s, ambient temperature t, fraction cold
operation w, and fraction hot start
operation Xx.
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Chapter Mctorcycles

v
C. Pollutant emission factors for motorcycles. Zero

mileage emission rates and deterioration rates are given in
Table V-1, The mean emission factors for motorcycles are
given in Tables V-2 through V-4. The emission factors are
assumed to represent the average emissions for July of that
calendar year. These factors are for +the same FTP
conditions (temperature, speed, etc.) as are arplicable to
light-duty vehicles (see discussion in Chapter I).

mable V-5a presents the average cumulative mileages for
motorcycles tky age, on July ‘. The numbers in this table
are derived from the mileages presented in Table V-5, using

the methodolcgy presented in Appendix G.

D. Travel Weighting Factcer. The fraction «c¢f annual

motorcycle travel by model year is shown in Table V-5.

E. Temperature-Speed-Hot/Cold Ccrrection Factor. This new

correction factor takes inte account the ambient
temperature, hot/cold weighting, and vehicle sgeed. The
correcticn factor descripticn in Chapter T for light-duty
vehicles is equally applicable tc motorcycles. TFre=1968 1DV
factors are aprlicable tc pre-1978 motorcycles, while
1973-74 1DV factors are applicakle to 1978 and later model

year motorcycles.



Chapter V Mctorcycles

F. Idle Emission Factors. Motcrcycle idle emission rates

are given in Table Vv-7.

Ge Evaporative missicn Factcrs. The pctcrcycle
hydrocarbon evaporative emission rates were determined by
assuming that motorcycles travel 2,2 trips/day and have an
average mileage of 5.2 miles per urtan trip. The rumber of

trips per day and mileage per urkan trip were taken from the

1974 Gallur Yotorcycle Surveye.
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TARLE T-1%
EXHAUST EMISSIOK RATES
LIGHT-DUTY VEHICLES

FOR AMLL AREAS EXCEPT CALIFOEMIA AKD HIGH-KLTITUDE
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. e i _A__{(GR/RILE) | __B__(GH/BILE) ____|
R BEW VYEHYICLE { DETERIORATION RATE |

§
POLLUTANT | MODEL YERE (| EMISSION HKATE | (PER 10,000 BILES) |
““““““““““ [ e ] e = |
¢ i f i
RC i PRE-19068 b i 4,485 i 0.58 |
HC { 1968-197u i 2.h43 } 0,53 i
HC § 1975-1979 | 1,13 i 0.23 }
HC i 1960+ b 0,13 § 0,23 i
i L } I
Cco { PRE-1968 i} 68, 30 i 3.06 {
co | 1968-1974 ¢ Ji. i 6,15 §
Co | 1975-1979 | 18,50 § 2,80 i
co i 1980 b 3,00 ! 2.30 i
co i T98 i ] 140 ! 2,00 !
{ ti i {
NGx i PRE-T968B {§ 3.58 H 0,00 i
¥0x P 1968-1972 1} b, 63 { 0.00 )
NOx PO1973-1974 4 2,98 § 0,00 |
XOx i 1975-1976 4 2.82 H 0.08 t
BOx P 1977-1980C 1t 1,50 § 0.16 }
RO x ¢ 198 1+ i 0,29 i 0,22 i
i 1B i I

e e s e e e i Sloibin SV A S ik A by e R Ry o L i i i S b L s e Ot e o ¥ i S A e i e S o S e b O Sl e S SR mlr

The Exhaust Emission FPactor is calculated from
the linear equation ¢ = a + bY, uhere £ is the
erhaust emission tactny for a vehicle with
cumulative mileagqe M, s and b are the tactors
listed 1n the abowvwe tablie, and Y = R/7Y0000,



TRBLE I-2
AID-YEAR EXHAUST EBISSIOX FACTORS FOR LIGHT-DUTY VERICLES

HYDROCARBONS (GH/KI}
FPOR ALL REGIONXS EXCEPY CALIFORNIA AND HIGH-ALTITUDE

e S e G - —— A T L N - v . G G TR M 4 G S 0 W W e TR e B W W W S T S OV W S G W - ——— i <3 o ire A S A - eSS R ar d A

§HODEL} CELENDAR YEAR - July 1

§YEAR J 1970 1971 1972  ¥973  I974 ¥97% 1976 1977 197 1979 1980 1981
’---«.* ........................................................ A a5 o i e A N S AV e e WK e wren e
19511 14,2 s

119521 14,0 18,2 {

13953 3.7 15,0 14,2 {

§1954) 13,4 ¥3.7 14,0 14,2 i

j19%51 ¥3.% 3.4 13_.7 14,0 4.2 §

F1956) 12.8 13,1 13,8 13,7 4.0 16_2}§

11957 12.5 12.8 13.t 13,4 13.7 4.0 4.2

119581 12.% 12,5 12.8 13,1 13,8 ¥3.7} W, 0 14,2

{19597 11,7 12,1 2.5 12,8 13,1 13,4} 13.7 14,0 4.2

j19601 11,3 11,7 12,1 12,% 1Z.8 ¥3.V} 13.4 13,7 14,0 4.2

{1963%¢ 10,9 t¥.3 31,7 2.1 ¥2.5 12.8p 13.1 13.4 13.7 4.0 14,2
119623 10,4 10,9 11,3 1,7 ¥2.1 32,5 2.8 13.1 13.8 13.7 14,0 142
0.4 10,9 ¥1.3 V.7 12.%§ 2.5 12.8 13,1 13.4 3.7 V4.0
10,5 10,9 11,3 ¥1_7§ 2.1 12.5 12.8 13,1 3.4 13,7
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SEMISSIOF FACTORS FOR VEHICLES THROUGH RODEL YEAR 1975 AND THROUGH
CALENDAR YEAR 1975 MBE BASED OB ARCTUAL TESTS OF IK-USE VEHNICLES,
PUST- 1975 CALENDAR YEAR ENISSION FACTOERS FOR ALL VERICLES ARE PROJECTED,



TABLE I-2 (FOR CALEEDAR YEARS 1982-1991)

RID-YEAR EXHAUST ERISSION FACTORS FOR LIGHT-DUTY VEHICLES
HYDROCARBONS (GH/BI)
FOR ALL REGIONS EXCEPT CALIFORWIA AND HIGH-ALTITUDE

}MODEL} CALENDAR YEARR - July 1§
IYEAR 11982 1983 1984 1985 1986 1987 19588 1989 1990 1591 31992 1993
‘_4-.-..| .......................................................................... P

j1963; 14,2

{1964} 16,0 14,2

11965 13.7 14,0 14,2
119661 3.8 13,7 1.0 w2
119671 13.1 13,6 13.7 14,0
0.8 10.6 10,9
50,6
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BEKISSIOR FACTORS FOR VYERICLES THROUGH HMODEL YERR 1975 AND THRBOUGH
CALEXDAR YEAR 1975 ARE BASED OW ACTUAL TESTS OF IN-USE VEHICLES,
POST- Y375 CALENDAR YEAR ERISSION FACTORS FOR ALL VERICLES ARE PROJECTED,



TARLE 1-3

BID-YEAR TXHARUST ENISSICGR FACTORS FOR LIGHT-DLUTY VENICLES
CARBOR HOROXIDYE (CH/HI)
FOR ALL REGIYONS EYCEPT CALIFORBIK ARD HIGH-ALTITUDE

JEODFL} CHLENDAR YEAR - July 1
IYEAR 11970 131871 1972 1S73 197 1975 1976 977 1978 1979 1980 1981 }
i........_i ............................................................................... '
119511 119.9 g I
{19521118.5 113.9 § {
119537 117.1 118.5 119.9 { i
PI9SLEL115.6 117.1 118.5 119.9 i I
§1955§114.0 1315.6 117.1 118.5 119.9 ; ‘
119565 112,48 1#4,0 115.6 117,31 118.5 139,94 i
{1957(110.6 112,.8 18,0 115.6 1¥7.1 118.51119.9 i
J19581108.7 110.6 132,86 314,00 35,56 V17,16116.5 1179 {
1719591 106,7 108,7 1306 132,45 14,0 TE5.6§017_.1 }i8.S 119.9 |
11960§104.7 106,7 108,7 1106 ¥12.8 116,0:115.6 17,1 118.5 119.9 i
§19611102.8 1048,7 106.7 1W08B.7 110.6 112.41174,.5 115.6 117.% 118.5 119.9 i
11962) 99.9 102.4 104,.7 06,7 103.7 1T0.61113.4 104,06 15,6 117.% $18.5 119.9 |
j19631 97,1 99,9 102.4 1W0a_.7 06,7 108,74 °.0.6 112.4 114.0 115.6 117.% 118.5 |
{1964] 94,0 97,1 39.9 102.% 104,7 106.7;106.7 110.6 1t12.4 116.0 ¥15.6 117.1 |
{1965} 90.6 94,0 97.1 99,9 ¥02.4 i0G,71106.7 108.7 116.6 1312.4 114.0 15,6 |
j1966] 87,0 90.6 94,0 97.1 99.9 10°.4{i04,7 106.7 108.7 110.6 1312.6 114_0 |
§1967) 83,0 87,0 90,6 94.0 97.1 99.9{102.6 106,7 06,7 108.7 110,.6 112.4 |
(1968§ 52,3 60,8 68,7 V6.L $2.8 89,01 4.7 99.8 4.3 108.8 112.4 116.2 |
j1969) 3.2 52.3 60.8 68,7 76.0 42,8¢ 89.0 94.7 99.8 104.3 108.4 112.4 |}
§1970) 38.8 &3.2 52,3 KO8 68,7 76,0% 87.8 @%.0 94,7 99.8 104.3 10B.4 |
!
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1
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§
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|
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|
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H
i
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i
i
i

1197 ¥ 34,8 93,2 %%,% &G.B &B.7; 76,0 82,8 ©9.0 9&.7 99.8 1083
§1972} 36,8 43,2 S2.3 60,84 5.7 76,0 BZ.8 B9.0 94,7 99.8
119734 36,8 k3.2 52.3j 6U.5 68,7 T6.0 €2.8 89.0 94,7
[ 1974} 3.3 43.2f 2.3 60.8 68,7 76.0 82.8 89.0
11975} 20,033 26,1 28,2 32,1 35,7 39,0 42,1
11976} 1 20.3 264.% 28,2 32,1 35.7 39.0
119771 : 20,3 24,1 28,2 32.1 35.7
11978 26,3 24,1 28,2 32,1
11979} 20,3 24,1 28,2
119601 6.8 7.5
j 198 1} 2.6

119€2)
j 3983}
§ 1984}
j1985§
19861
119871}
]11988(§
11969 §
§1990%
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#ERTSSION FACTORS FYOR VERICLES THROUGH RODEL YEARR 1975 AND THROUGH
CALFEDAR YEAR 1975 ARE BASED OX ACTURL TESTS OF TIN-USE VERICLES,
POST-—-1975 CALEWDAR YEAR ERISSYON FACTORS FOR ALL YEHICLES ARE PROJECYTED.



TABLE I-3 (FOR CALEFDAR YEARS 1982-1993)

BRID-YEARR EXHAUST EMISSION FACTORS FOR LIGHT-DOTY VEHICLES
CARECN MONOXIDE (GH/HI)
FOE ALL REGIONS EXCEPT CALIFORNIRM AND HIGH-ALTITUDE

A e G e A Ot v i S o e W G S N HAn . OO n e W S W O3 W AL G G A W Y W S W n A e R W T A s G e R O G - Y A . G s o -

{BODYLY CALENDAR YEAR - July 1

§YEAR (1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
b o e e e e e e e e e e e e e e )
119631 1199 }
1196483 118,.5 119.9 i
§1965 1171 118.5 119,.9 )
{19661 15,6 17,1 T18_5 119.9 !
196713180 115.6 TE7.1 11B.S 119.9 i
113968 119,7 123,11 126.2 129.2 132.1 34,8 i
} 19693 116,2 $19.7 1231 126.2 129.2 132,1 13a.8 i
1319703 1812.8 116,2 119.7 123.1 126,2 129,2 132,11 1348 1
131973 108,8 112,48 116,2 1¥9.7 123,71 126,.2 329.2 132.1 1364.8 i
§19721164,3 108,48 T12_.8 116.2 119.7 123.1 26,2 129,2 132_.1 134.8 i
§19731 99.8 104.3 1084 132,464 36,2 119.7 123.1 126,2 129.2 132.1 134.8 {
11974 94,7 99.8 04,3 108.8 112,85 V16,2 119,.7 123,71 126.2 129.2 132,71 134.8 |
1975 45,0 47.5 49,8 S51.9 53.8 55.6 57.3 58.9 6€0.8 61.9 63.3 64,5 |
131976y 2.1 45.0 47,5 49.8 51,9 53.8 55.6 57.3 %8.9 0.4 6£1.9 63.3 1}
y1977) 39.0 42,1 45,0 47,5 49.8 5%.9 53.8 S5.6 57.3 58.9 60,4 61.9 |
JY976§ 35,7 39,0 42,1 45,0 &7.5 49,8 51,9 53.8 55,6 87,3 58,9 60,4
§1979¢ 32.,% 35,7 39,0 42,% &5.0 47,5 49.8 51,9 53,8 55.6 57.3 58.9 }
{1980} 10,9 18,1 7.0 19,8 22.3 26,6 26,8 28,7 30.& 31,9 33.4 34.8 j
PI981F 5.3 8.3 {
19827 2.6 5.3 |
139831 2.6 i
§ 1984 § !
{1985 i
19861 i
119874 i
11968 {
F19R 9| i
1990} i
5‘3997; }
3992} i
§ 1993y I

S i i 2~ - T W it - W —— s - o W4 oy S T - o S e e - T L s rw on — Wn —  — WR n v v Vam o o - v " a0 - -

11,0 13,6 16,0 8,2 20,2 22,%Y 23,7 25.2 26,5 27.8
1.0 13,6 16,0 18,2 20,2 22,1 23,7 25.2 26,5
1.6 13,6 16,0 18,2 20,2 22,1 23,7 25.2
11,0 13,6 6,0 18,2 20,2 22, 23,7
11,0 13.6 16,0 8.2 20,2 22.1
1.0 13,6 16,0 18,2 20.2

SENISSION FACTORS FOR VERICLES THROUGH MODEL YEAR 1975 AND THROUGH
CALENDAR YEARR 1975 ARE BASED ONF ACTUAL TESTS OF IN-USE VEHICLES,
POST~ 1975 CALEWDAR YEAR ENMISSYOW FACTORS FOR ALL VEHICLES ARE PROJECTED,
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1976 1977 1978 1379 1980 1981 |

FACTORS FOR LIGRT-DUTY VYEHICLES

1975

TABLE I-4
CALENDAR YEAR - July 1

RITROGEN OXIDES (GH/MI}
1974

FOR ALL REGIONS EXCEPT CALIFOREIA AND HIGH-ALTITUDE
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BID-YEAR EXHAUST ERISSIONH
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THROUGH MODEL YEAR 1975 AND THROUGH

CALENDAR YEAR 1975 ARE BASED OF ACTUAL TESTS OF IX-USE VERICLES,
POST- 1975 CALENDAR YEAR EHISSION FACTORS FOR ALL VERICLES ARE PROJECTED,

#ERYSSIOR FACTORS FOR VEHICLES



1987 1988 1989 1990 1991 1992 1993

CALENDAR YEAR - July 1

(FOR CALENDAR YEARS 1982-1993)
1986

KITROGEN OXIDES (GH/NI)
FOR ALL REGIONS EXICEPYT CALIFORNIA AND HIGH-ALTITUDE
1988 1985

TABLE 1-A

BID~TEAR EXHAUST EBISSION FACTORS FOR LIGHT-DUTY VEHICLES
1983
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THROUGH NODEL YEAR 1975 AND THROUGH

CALEEDAR YEAR 1975 ARRE BASED OF ACTUAL TESTS OF I1IK-USE VEHICLES,
FOST- 1975 CALENDAR YEAR EMISSICH FACTORS FOR ALL VESICLES ARE PROJECTED,

SERISSION FACTORS FOR VEHICLES



TABLE I-5
TRAVEL WMEIGHTIRG FACTOR CALCULATION

LIGET-DUTY VEHICLES

(a) (b)
¥Yehicle Fraction Total Annual NMileage ((a) 2 (b)/SUN)
__kge__ _Registration Accumulation Rate f{a}*(b} ITravel Fraction
1 0.075 15900 1192.5 0.106
2 c.107 15000 1605 .0 0,187
3 0,107 14000 1498 .0 0.133
4 0,106 13100 1388 .6 0,123
5 0,100 12200 1220 .0 4,108
6 0.092 11300 1039 .6 G.092
7 0,085 10300 875.5 0,077
8 0,077 9400 723.8 2.064
9 0.066 8500 561.0 0.050
10 0.052 7600 39% .2 0.035 a0
17 0.039 6700 261.3 /—0.023
12 0.027 6600 178 .2 [ 0,016
i3 0.018 6200 111.6 | 0.010
L1 0,014 5900 2.t , 0.007
15 0,009 5500 49.5% 0,008
16 0.006 5100 30 .6 . 0.003 ,
17 0.005 5000 25,0 . 0,002 v
18 0,005 4700 23.5 - 0,002
19 0.005 4400 22,0 0,002
20 0.00u Q400 37,6 0,002

: 113¢1.,90 -
SUH 13¢ .51)



TABLE 1I-54

RVERAGE CUMULATIVE MILEAGE
RY VFHYFL¥ AGE - Joly 1

Age_(Years) Cusulative Bileage

1 89627
2 196 52
3 34369
4 K147
5 § U2
5 F2997
7 Ba0uy
8 94122
9 103297
10 111571
11 118946
12 125646
13 132137
14 138284
15 WMa062
16 Thay6 2
17 Thub%ub
18 159465
19 16080
20 IhELDD

The methodology for calculating average cumulative mileage
is presented in Rppendix 6,



TRBLE I-6
General Forwmula for Bipstwx

The genexal formula for the speed-temperatuore-hots/cold correctieon
factor, Ripstwx, for LIGHT-DUTY VEHICLES is given by:

Ripstvx = (BAGITERN &+ BAG3TERM ¢+ BAG2TERN)
DENOR

vhere (using * for multiplication and exp for exponential fuaction}:

BAGITERE = w # (exp (a-b3T) ¢ ¢ ¢ dSA) % (v(2,81)/v(2,26))
BACITERE = x % e 1 E%R) * (v (g,s3)/v(g,26))
BAG2TERB = (V-w-x)}#( h ¢« j%a)%(v(g,s2)/v(9,16))
DENOA = (d0 + dizp)

fraction of total miles which are drivep in cold start condition
fraction of total miles which are driven in hot start condition
ambient temperature (F)

vehicle age minus 1, in years

index for model-year/region groups; see Table I-ba

s1,82,83 = average speeds (miless/hour} for bags 1, 2, and 3

v{g.,s53) = bag-specific speed correction jactor; see Appendix B

- el M €
o % on o

¥ -1

ard where:
a,b,c,d,e,f,b,j,40, and d1 are constant coefficients which are
functions of model-year group and pollutant, as follows:

tPoliBgni a | b | € t a §{ e 1 t 1 hn 1 3 140 jav |

iuv“mm’!‘wwv‘mm'm’wmm‘—imw_mnw‘wmmm—'—m--w-'o@uu-g‘ﬂ_aﬂo'_”---!‘-‘-_‘uco‘l

§ HC§ 1 | 2.93101.014779Ft .673f .569f 8.75 | .393| 5.69 | 471 S.671 .47}
§ BCY 2 | 2.9210(.014779] ~2.61} .863) 2.43 [ .555] 2.6 | .597{ 2.80f .68
{ HC) 3 | 2.8339§1.023591) .6233 307} V.11 | .288) 1,05 | .270f 1.38[ .28)
f BC} & | 1.9938j.022269} ~.032) .6445) .497 | .357] 243} .175] .58 .28}
Rl B Sty fm fmmmme fommm = h---=- f~--=-- h-==-=- I ~--== ====1
} COJ T | S.65881.015965( 14,741 9.62) 42,847 5.76§ 57.57) 7.76156.4317.5%9}
{ CO} 2 | S.65481,015965(-33.89) 9,77 25.261 4,71} 35.90] 6.70136.8016.79}
{ €Ol 3 | 5.5460].028945( 11,29§ 4,.24) 15.85f] 2,34} 21,174 3.13§23.70)3 .14}
f cof 4 { 6,2391¢4,017522¢ -,20 | 6.99] 4121 2.20f 3.96j§ 2.12§ 6.98(3, 1]

'__“Eqn_im__«ww—!w-o_mm-'-w--m-'wuw~~'no_-—ﬂt-m—-al--_-u_!-_‘—-'—-——-'n-..'

ENOX} ¥ f -100, } 0.0 ¢ 1,38 ) 0,0} 1,25 p OC,0 1 O.8BF } OO0 § 1,0 ] 0,0)

Fomg- 5979 Post- 19746

&<

INOx} 2§ 100, 1 0.0 i 1,16 4§ 6.0 | .26 § G0 § 0,80 } O, 0} 1.0 1 0.0}
jHOxy J 1 —-190, 3 0.0 P 2,26 § L23%; 2,.%9 @ 184§ 1.89% | 116y Z.87% .18
[Nox§ & § ~¥O0, 1 0.0 1 3,0% § L3181 2,88 3 L3B0p 2.0% § L4126 2.467 . WY
b1 N | RS SR | § i - S, | i | I |

g‘ { Csed for Model rea}s: - i

! Egn ﬂ-m%‘mwmwwam«uwﬂwﬁwmwmﬂwwmwmvﬁmmuwnﬁml

5 } Foi HC and CO Foxr BOx i

‘m»_w SWMﬂMmmmmmmmwwnmm-mo*_nmmwmﬁmwwm—w—@—'

| T | Pre-1968 i Pre-1968

i 2 ¢ 1968~1978 1968-1970

i 3 i 197%- 9379 1975~ 1976

3

i
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TABLF I-6a

Specification of Speed Texrms (Vg)
Used in the General Forwmulas for Ripstwx

LIGHT-DUTY VERICLES

FOR ALL AREAS EXCEPT CALIFORNIA AND HIGH~ALTITUDE

Vehicle Group Group Reference_(g)
low-Altitude Pre-1968 Group 2
Low-aititude 1508 Groep O
Low-Altitude 1969 Group S
low-Altitude 1970 Group 6
Low-Altitude 1971 Group 7
lLov-Altitude 1972 Group 14
Low-Altitude 1973-1974 Group 17

Loe-kltitude 1975+ Group 18
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FOR RLL

IbLt

FOLLUTANT

— . e et A ——— -

HC
HC
RC
HC

co
co
€O
Cco
co

NOX
NCX
NOZX
NOX
ROX
NOX

——— i S o it 3 stire e A

The Idle Emission Factor is calculated from
the linear equation C

WD IS W SRR G A WD W R WWGE EeE WP WD AP WENR cman AR WA SR Sy e e

—— o e

PRE-1968
1968-1974
1975-1%79

1980+

PRE-1968
19681974
1975-1979

t9B8D
1G98 1+

PRE~1568
1968-1972
19731974
19751976
1927-~1980

T9RTe

o s i ot < S e A s TSR S e

TABLE 1-7

EMISSYOF ERATES

LIGHT-DUTY VEBICLES

BREAS EXICEPT CALIFOENIA AND HYIGH-ALTITUDE

B i T e B L T T Nyt P e —

A__(GN/RIN,) & __B__(GH/HIN,) __ |

W NS N S TN NS EA WS Gark MG oee mwra NUSM  GDW AR RO wiie e s

idle emission factor

cumylative mileage N,
listed in the ahove table, and Y

e WS e WALe UMGO gEor OWE WWR S WG wA. M WRI NG NN IR WRR WG

NEW VEHICLE
EBISSIOK RATE |

e — ——— -~

2,01
0,68
0.27
e.03

16,42
12,73

0,68
0.&%

U,16
0. 26
0. 16
0.36
0,22
D.0n

l
|
I
|
i
!
§
i
!
5.63 i
1
i
!
s
i
}
i
i
d
£

= a +

by,

vhere € i%

tor a vehicle with
a and b are the faclors

= MAYQ000,

the

0,18
0.20
0.07
0.07

2.55
2.52
G083
Q.E7
B.5%

0,00
0.00
0.90
0,03
.06
0.08

L WP e T PRIV —

| DETERIORATION RATE |
(PER 10,000 MILES)

. I 4D —— S re " - s - —

A T e e W WA SO0 N wEe R B wpee W GG A0 MY SR Wy R e



TABLE I-8

Crankcase and Evaporative HC Emission Factors
(ga/mi)

LIGHT-DUTY VEHICLES

FOR ALL AREAS EXCEPT CALIFORNIA AFD HIGH-ALTITUDE

Bodel Year Hydrocarbon Emissions(qm/mi)
Pre—-1963 6,63

1963-1967 3.33

1968-1970 2.53

1971-1977 1,76

1978-1979 0.60

1980+ 0.15



TABLE I-9

LDV Loading Correction Factor
(hdditzonal 500 Pounds, All Hodel Years)

The lLoading Correction Factor, l(p), is given by:
1(p) = us{ct(p) - 1,0) ¢+ 1.0

vhere:

u = fraction of vehicles with additional load of 500 pounds

cf {(p) = correction factor values selected from table below

L(p) = Loading Correction Factor

Pollstant(p) ct(p)
HC 1.06

co .20
1.03

0x



TABLE I-10

LDV Trailer Towing Correction Factor

The Trailer Towing Correction Factor, L(p), is given by:
Uipv = us(cf(p) - 1,0} + 1.0
where:

fraction of vehicles towing a trailer (1000 pounds)

cft (p) = corxrection factor values selected from below

Uipw Correction Factor adjusted for usage level

A, cf(p) correction factor values for pre-1975 Model Years
(additional 1000 pounds)

Pollutant ct(p)
HC 1.32
co 2.15
ROXx 1. 16

B, cf(p) correction factor values for 1975 and later Nodel Years
(additional 1000 pounds)

cf(p) = wea(p) * (1-w)2b(p)
v ¢ (1-v)sc(p)

Pollutant a(p)_ b(p) c{p)_

BC 1.32 0,75 0.43
co 2,15 1.55 0.39
L 11} 1.16 1.28 0.92

and where v = fraction of total ¥YNT imn cold operation,
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TABLE 1X-1

EXHAUST EMISSIOR RAYES

LIGHRT~-DUTY TRUCKS: BOTER WEIGHT CATEGORIES

FOR ALL AREAS EXCEPT CALIFORNIA AND HIGH-ARLTITUDE

———— -

I__A__(GB/BILE) | __B__ (GM/RILE} _
it NEW VEHICLE DETERIORATIOR RATE
i

! I
POLLUTANT | NODEL YEAR EMISSION RATE { (PER 10,000 RILES)
"""""" Rt el B e et e s
! it i
HC | PRE-1968 |1 .76 |} 0.58
HC { 1968-1969 { 3.25 | 0.54
HC | 1970-1974 {j 2.5 | 0.53
HC { 1975-1978 §} 1.92 0.46
HC | 1979-1982 i 0.9% | 0.81
HC {1983+ i 0.31 ¢ 0.23
{ b i
co { PRE-1968 |} 70.38 | 3.06
co i 1968-1969 || 42,08 | 5.04
co { 1970-1976 {} 3r.e8 6.15
co | 1975-1978 }} 23,84 5.70
co | 1979-1982 |} 14,50 | 5.34
co | 1983+ i 3.87 2,00
I it i
HOx } PRE-1968 || 416} 0.00
ROX | 1968-1969 || 4.90 | 0.00
NOX { 1970-1972 | 8,59 0.00
NOX | 1973-197a  §} 3.% | 0.00
¥Ox | 1975-1978 |f 3.62 | 0.00
NOX | 1979-1984 || 1,73} 9.1
¥Ox { 19854 i o.81 | 0.22
I H i

e e e i St s e iy o et & e s -— v

{

The Exhaust Emission Factor is calculated from
the linear equation € = a ¢+ bY, where C is the
exhaust emission factor for a vehicle with
cunulative mileage B, & and b are the factoys
listed in the above table, and ¥ = BAW000,

W SN G AT g W RN WEum SRR G A SR N geye SV BOGR RN  cmgy BN gu W W A
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TABLE II-12

EXHAUST ERISSIOR RATES

LIGRT-DUTY TRUCKS (0-6K GVW)

FOR ALL AREAS EXCEPT CALIFORNIA AND HIGH-ALTITUDE

|
|
|
|
|

FOLLUTANT

———— - — o~ ———

HC
HC
BC
HC
8C

co
co
co
Cco
€o

¥0ox
¥0x
ROX
BOx
EDx
HOx

1
|
|
|
!
|
|
!
i

N L SN R APYR weep TR NS GAD aam P RS AT G TR W YOV SN VIR AWy e W qume

— - e e . i XA o S 404 . b TR S AP BEPAS Y AP T, s R

A__(GH/RILE) §___B__(GA/RILE} ___ |

k|
I} MEW VEHICLE
MODEL YEAE |§{ ERISSION RATE
———————————— ' ' -y o o ot
i
PRE-1968 |} 4,45
1968-1976 || 2.43
1975-1978 |} 1,11
1979-1982 {1 0.94
1983+ ¥ 0.31
1]
PRE~1968 || 68,30
1968-1978 31,14
1975-1978 )| 16,10
1979-1982 |} 14,50
1983+ " 3.87
i
PRE~1968 }} 3.58
19681972 | n. 43
1973-1974 |t 2,98
1975-1978 || 2,45
1979-1984 || 1,73
1985+ T 0.a1
t!

s . o - o i S

- i~ i 00 o s e Lo P e S, S

{ DETERIORATION RATE |
{ (PER 10,000 BILES) |

- A . —— gt v

0,58
0,53
0.48%
0,41
0.23

3.06
6,15
5.38
5.34
2,00

0.00
0,00
0,00
0.00
0,11
0,22

At S - o S St T . s A P R S b

P W N G G gt W RN e g TR TAEE SR QWS SRR GO G A W e
G GRS GEER Gm R WS G NS s GRS N SR e RS QIR YN GINT W GOR

The Exhaust Emission Pactor is calculated froa
= a ¢+ bY, where C is the
exhaust emission factor for a vehicle with

cunulative nileage 1,

the linear egquation C

a and b are the factors
listed in the above table, and Y = R/10000,



TABLE 1X-1B

EXHAUST EBISSION RATES

LIGRT-DUTY TRUCKS (6-8,5K GVW)

FOR ALL AREAS EXCEPT CALIFORNIA ARD HIGH-ALTITUDE

I__A__(GN/BILE) | B__(GE/ZHILE) )
{ WEW VEHICLE | DETERIORATION RATE |
!

———

i
{ POLLOTABT | NODEL YEAR EMISSIOR BATE | (PER 10,000 MILES) |
e - Ht~—-- e f e —— e ———— i
i i H i |
i HC | PRE-1970 i 5.99 |} 0.58 !
i BC [ 1970-1978 |} 2.90 | 0.53 {
i RC { 1979-1982 |} 0.9 | 0.41 i
i HC I 1983+ i 0.31 0.23 i
i i i i i
{ co { PRE-1970 {| 78.70 t 3,06 {
i co | 1970-1978 || 32.40 | 6.15 i
i co | 1979-1982 |} 18,50 | 5.34 i
i co i 1983+ i 3.87 2.00 {
] ¢ it ] i
t wox { PRE-1970 |} 6.89 | 0.00 i
I ®Oox { 1970-1978 || 5.00 | 0.00 i
] EGXx j 1979~1984% it 1.73 ] a,11 (]
] 20 x { 1985+ it 0.41 t 0,22 i
i 1 It ! I

The Exhaust Emission Factor is calculated froa
the linear equation C = a ¢« bY, where C is the
exhaust emission factor for a vehicle with
cumulative mileage B, 3 and b are the factors
listed in the above table, and ¥ = K/10000,



TABLE II1-2
Y3~YERE EXHAUST EMISSION FACTORS FOR LIGHT-DUTY TRUCKS: BOTH WRIGHT CATEGORIES

HYDROCARBONS (GB/MI)
FOR ALL REGIONKS EXCEPT CALIFORNIA AND HIGH-ALTITUDE

— > s K2t o T G0 W — o P Y o S . U o o — - " W . ——— . —— - U . —— i - —n . -

|RODEL | CALENDAR YEAR - July 1%

[YEAR §1970 1871 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981
= o o e e e e e e i e e -~
{1951) 14,5 I

}19521 18,2 18,5 b

11953 18,0 14,2 14,5 1

11958 13,7 18,0 14,2 (v % i

{19551 ¥3.4 13,7 18,0 5.2 1.5 i

119564 13,1 13.4 13,7 W0 18,2 14.5%
11957 12.7 13.% 3.4 13,7 16,0 14,2} 1,5

|

!

i

!

i

!

i

t

|

!
11958f 12,84 12,7 13,1 13.& 13,7 14, 0§ WM, 2 6.5 i
$1959¢ 12,0 12,84 12,7 13,1 3.4 13.7] 14,0 14,2 18,5 i
p1960Q1 V1.6 12,0 12,4 12,7 v3_,v 13,43 13.7 ¥a.0 1,2 1.5 i
11961 11,2 11,6 2,0 2.4 12,7 13,1} 13.4 13,7 1&.0 14,2 W5 i
{19624 0.7 11,2 11,6 12,0 12,4 V2.7 13.1 13,4 13,7 w0 14,2 4.5 |
1963 10,2 10,7 1.2 V1.6 ¥2.0 s2.4} 2.7 3.t 3.4 13,7 w40 18,2
j1se68y 9.6 10,2 0.7 11,2 11,6 12,0} 12.% 2,7 ¥3.%v 3.8 13,7 18,0 }
§1965F 9.0 9.6 10,2 10,7 17,2 *#1.6] 2.0 i2.& 32,7 13.% 3.4 13,7 |
{7966 8.3 9.0 9.6 1W0.2 10,7 11,2} ¥1.6 12,0 12,4 12,7 13,1 13,4 |
11967F 7.6 8.3 9.0 9.6 10,2 ¥0.7§ ¥1_.2 11,6 12,0 V2.8 2.7 3.V ¢
19681 5.1 5.9 6.6 7,2 7.8 8,31 8.8 9.2 .6 10,0 0.8 10,7 |
199691 @.3 5.1 5.9 6.6 7.2 7.84y 8.3 8.8 3.2 9.6 0.0 10,4 )
j1970) 2.9 3.6 4.4 5.1 5.8 5.8y 7,0 7.5 8,0 2.4 8.8 9.2 }
{19714 2.9 3.6 8.4 5.1 5.8} 6.4 7.0 7.5 g, ¢ 8.4 8.8 §
119724 2.9 3.6 5.4 5.1 5.8 6.4 7.0 7.5 8.0 8.4
19731 2.9 3.6 4.4y 5.7 5.8 6.4 7.0 7.5 8.0 §
1¥9704 2.9 3.61 &4 5.7 5.8 6.4 7.0 7.5 |
11975} 2.2F 2.8 3.5 Q.2 8.7 5.3 5.8 |
119761 I 2,2 2.8 3.% Q.2 8.7 5.3 §
11977} i 2.2 2,8 3.5 4.2 4.7
IRENE T § 2,2 2.8 3.5 8,2 §
§3979¢ H .2 1.7 2.4 §
119804 ] 1.2 1.7 )
§ 198 1§ t 1.2 |
11982 i )
§1983j§ } i
11984} ! |
1985 i i
11986} ] !
EONNT I B i i
LY i }
11989} | [
114990 { ]

G ar T R AN S TR T e WU 4TS T E R S O G GAw %an G Gl S . S e e VR R W K e o S B e R . e G A O A Ve M Y Y W A i A W S S W e R W N S . e Vo A S -

«ERISSTOR FACTORS FOR VEHICLES THROUGH NODEL YEARR 13975 AND THROUGH
CALERDAR YEAR 1975 ARE BASED OR ACTUAL TESTS OF IR-USE VERICLES,
FOST- 1975 CALENDAR TEAR ENISSION FPACTORS FOR ALL VENICLES ARE PROJECTED,



TABLE II-2 (FOR CALERDANR YEARS 1982-19913)

BID~-YEAR EXYHAUST ENISSIOR FACYORS FOR LIGHT-DUTY TRUCKS: BOTH WEIGHT CATEGORIES
HYDROCARBONS (GR/KIX)
FOR ALL REGIOWS EECEPT CALIFOREBIA ARy HIGH-ALTITUDE

o ———————— ————— T — " " - T SN Y o e o o P o G e e - i7e W M e e i D (e YR e Wk R S T R A e A mm M e G D e

IBODEL | CALENDAR YEAR - July 1
IYERAR (1982 1983 1984 198% 1986 1987 1988 1989 1990 %331 1992 1993
'—-_.—' ........................................................ D i e A s o o o T i O o o 2
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TRBLE Yi-3

BID-YEAR EXHAUST ERISSIOF FACTCRS FOR LIGHT-DUTY TRUCKS: BOTH WEIGHT CATEGORIES
CARBOE ACHWCIIDE (GR/%I1)
FOR ALL REGIONS EYCEPT CALIFORNIA A¥D FIGE-ALTITUDE
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BID-YEARE EXHAUST ERISSIOR
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I1-3

(FOR CALENDAR TEARS 1982-1991)

FACTORS FOR LIGHT-DUTY TRUCKS:

CARBON MONOXIDE (GH/MI)
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BOTH WEIGHT CATEGORIES
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BID-YEAR EXYHAUST EBISSION FACTORS FOR LIGRAT-DUTY GAS TRUCKS < 6000 LBS,

HYDROCARBONS (GH/KI)
FOR ALL REGIONS EXCEPT CALIFORNIA AND HIGH-ALTITUDE
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SERISSION FACTORS FOR VERICLES THROUGH MODEL YEAR 1975 AND THROUGH
CALENDAR YEAR 1975 ABRE BASED OR ACTUAL TESTS OF IN-USE VEHICLES.
POST-1975 CALENDAR YEAR ERISSION FACTORS FOR ALL VEBICLES ARE PROJECTED,



TABLE IX-2a (FOR CALEMDAR YEARS 1982-1993)

BID-YERR EXHAUST EMISSION FACTORS FOR LIGHT-DUTY GAS TRUCKS < 600C LBS,
HYDROCKRBOKS (GH/KI)
FOR ALL REGIONS EXCEPT CALIFORNIA AND HIGH-ALTITUDE
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SENISSION FACTORS FOR VEHICLES THROUGH BODEL YEAR 1975 AMD THROUGEH
CALENDAR YEAR 1975 ARE BASED OF ACTUAL TESTS OF 1IN-USE VEHICLES,
POST- 1975 CALENDAR YEAR EMISSION FACTORS FOR ALL YERICLES ARE PROJECTED,



TABLE II-3R
BEID-YEABR EXHAUST ENISSION FPACTORS FOR LIGHT-DUTY GAS TRUCKS < 6000 LBS,

CARBOR HOROXIDE (GB/NI)
FOR ALL REGIONS EXCEPT CALIFORNIA AND HIGH-ALTITUDE

-~ A s - — i Y . . W e G R W A S A A o " e o > - G A W -

JMODEL] CALENDAR YEAR - July 1

IYEAR [1970 1977 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981
| Bl Rttt maiiabetatey - ———— e e e e s S sms s e
{19511 119.9 §s

[1952¢118.5 119,9 H

{1953 117, 18,5 119.9 {

119581 115.6 1%¥7.1 118,55 119.9 ]

119551114,.0 115.6 1%¥7.1 118.5 119.9 { ]

11956 112,48 1t4,.0 115,6 ¥17_.%1 118.5 119.9¢§

JI9S71110.6 112.4 18,0 195.6 1v7.% 118,51 119,.9

119581108, 7 110.6 112,48 114,.0 115.6 V17,1 p118.5 119.9

§19591106.7 108.7 110,.6 112,48 134,.0 115.6)137,.1 318.5 119.9

119601 104,7 106,.7 108.7 130.6 132,68 1Y4_04115,6 ¥I7,.% 118.5 119.9

{19613102.8 WH,7 106,7 08,7 110.6 112.4§118,0 135.6 197,11 118,.5 119.9
{1962} 99.9 102.4 104,7 06,7 108,7 110,6§112.4 114,.0 135,.6 3117,1 118.5 119.9
{19631 97,% 99,9 102,48 W04_.7 106.7 W08 _71110,.6 112,48 it0.0 115,86 137.1 118.%
11968} 94,0 97,1 99.9 102.8 104.7 106,71108.7 3110.6 12,4 114,00 1i5.6 117.1
{1965 90,6 94,0 97.,t 99,9 1W02.4 W& 731%06,7 108,7 110.6 132,58 114.0 115.6
ji1966§ 87.0 90,6 98,0 97,1 99,9 102,41105,7 W6.7 ¥WB,7 10,6 112,84 1140
§1967¢ 83,0 87.0 90,6 9%.0 97,7 99.9}1102.4 1W0&_,7 W6_.7 08,7 110.6 1124
§1968) 52.3 60.8 68,7 76,0 82,8 89.0] 98,7 99.8 W04_.3 108.4 112,84 116,2
§1269¢ 43,2 52.3 60.8 68,7 76,0 82,81 89,0 9a_.7 99.8 108_.3 108,48 112.4
{19701 33,8 43,2 52.3 60.8 68,7 76,0) 82,8 89,0 94,7 99.8 104.,3 108.4

§197 1% 34,8 43,2 2.3 +60.8 68_.74 76,0 82.8 89,0 94,7 99.8 104,3
§Y972¢% 34,8 43,2 52.3 60,8} 68,7 76,0 82.8 89.0 94,7 99.8
§1973¢ 35,8 63,2 52,31 60,8 68,7 76,0 82,8 89.0 94,7
§1974a} In_.8 43,21 52.3 60.8 68,7 76,0 82.8 89,0
§ 79751 19,3 26,6 38,5 41,8 48,7 55,1 61,0
18761 § 9.3 26.6 38_.5 4§1.8 #a48.,7 55,1
11977¢ { 19,3 26,6 34,5 41,8 48,7
§1978¢ ] 19.3 26.6 3a.5 41,8
§1979§ ] 17.7 25.0 32.9
1198014 f 7.7 25.0
§ 3981} i 17.7
1982y i
£ 198 3} i
;1984 | !
§ 1985¢% !
[F9BG | i
13987¢ §
1988 i
1 19891 i
19901 i
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SEMISSION FACTORS FOR VEHICLES THROUGH MODEL YEAR 1975 ARD THROUGH
CALENDAR YEAR 1975 ARE BASED OF ACTUAL TESTS OF IN-USE VERICLES,
POST-1975 CALENDAR YEAR EMISSIONK FACTORS FOR ALL VERICLES ARE PROJECTED,



TABLE IX-34 (FOR CALEBDAR YEARS 1982-1993)

BID~YEAR EXHAUST EMISSION FACTORS FOR LIGHT-DUTY GAS TROCKS < 6000 LBS,
CRRBON BONOXIDE (GB/NI)
FOR ALL REGIONS EXCEPT CALIFORNIA AND HIGE-ALTITUDE

{BODEL| CALENDAR YEAE ~ July 1t

[YEAR {1982 1983 1988 198% 1986 1987 1988 1989 1990 199% 1992 1993
‘-_...._' ....................................................... A ——— —— -~ . . o— —
119631 119.9

119685 118.5 119.9

119651 117.1 118.5 119.9

119664 115,6 117.1 118.5 119.9

{1967§116.0 115.6 117,.1 118.5 119.9

119683 119,7 123,11 126.2 129.2 132.1 134.8

11969 116.2 119,7 123,71 126.2 129.,2 132.1 1348

{19707112.48 116.2 119.7 123.1 126.2 129,2 132.1 134.8

119711108.8 T12.4 116.2 119.7 123.1 126.2 129.2 132.1 134.8

§1972¢104.3 108, % 112,84 116.2 119.7 23,1 126.2 129.2 132.1 1348

{1973f 99.8 10u4.3 108.4 112.4 116.2 119.7 1231 126.2 129.2 132,171 134.8
§9976¢ 98,7 99.8 104.3 108.4 112,48 1¥6.2 119.7 123.1 126.2 129.2 132.1 138.8
j1975) 66.&8 TFt.3 75.7 79.6 83,2 B6.7 89.9 93.0 95.9 98,6 101.3 103.7
119761 61,0 66,4 71,3 75,7 79,6 83,2 86,7 89,9 93,0 95,9 98.6 1013
{1977 55,1 61,0 66.% 71.3 75.7 79.6 83,2 B6.7 89.9 93.0 95.9 98.6
{1978 48,7 S5.v 61,0 66.4 7%.,3 75.7 79.6 83,2 86.7 89,9 93.0 95,9
11979} 80,2 &7.% 53.5 59.4 648.8 69.7 74,1 78.0 S1.6 85.1 88.3 91 4
{1980 32.9 46.2 &7.1 53.5 S59.4 64.8 69.7 74,1 78,0 8.6 65,1 88,3
§196%; 25.0 32.9 40.2 &7.% 53,5 $9.4 64.8 69.7 7&.1 78.0 81.6 85,1
11982y 12,7 25.0 32.9 &0.2 &7.1 53.5 59.4 6&4.8 69.7 7u.t 78.0 81.6
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11983) s.1 7.8 0.7 13.% 16.1 18,5 20,7 22.7 24.5 26.2 27,7
j 1984 s.t 7.8 10.7 13,5 16.1 18.5 20.7 22,7 24,5 26,2
11985 5.1 7.8 10,7 13,5 1.1 18,5 20.7 22,7 28.5
1 1986 s.1 7.8 10.7 13.5 1.1 18.5 20,7 22.7
11987} 5.1 7.8 10,7 13,5 .1 18,5 20.7
11988 5.1 7.8 10.7 13.5 1.1 18.5
11989 5.1 7.8 10,7 13,5 16,1
11990} 5.1 7.8 10,7 13,5
11991 5.t 7.8 10.7
119924 5.7 7.8
§1993 5.1
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2ERISSIOR FACTORS FOR VEHICLES THROUGH MODEL YEAR 1975 AND THROUGE
CALENDAR YEAR 1975 ARE BASED OF ACTUAL TESTS OF IN-USE VEBICLES,
POST-1975 CALENDAE YEAR ENISSIOR FACTORS FOR ALl VEHICLES ARE PROJECTED,



TABLE II-4A

FID-YEAR EXHAUST EMISSIOR FACTORS FOR LIGHT-DUTY GAS TRUCKS < 6000 LBS,

RITHOGEN OXIDES (GM/MRI)
FOR ALL REGIONS EXCEPT CALIFYORKIA AND HICH-ARLTITUDE

- July 1

1976

CALERDAR YEAR

JPODEL]

1978 1979 1980 1981

1977

[1970 1971 1972 1973 1974 1975

{YERR
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#EMISSION FACTORS FOR VEHICLES THROUGH KODEL YEAR 1975 AND THROUGH

CALENDAR YEAR 1975 ARE BASED ON ACTUAL TESTS OF 1K-USE VEHICLES.

PCST- 1975 CALENDAR YEAR EMISSION FACTORS FOR KLL VEHICLES ARE PROJECTED,



(FOR CALENDAR YEARS 1982-1993)

TABLE II-uh

PID-YEAR EXHAUST ERISSIOF FACTORS FOR LIGHT-DUTY GAS TRUCKS < 6000 LBS,

NITROGEN OXIDES (GH/MI)

FOR BLL REGIORS EXCEPT

CALIFOENIR AND HIGH-ALTITUDE
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1993 |

CALENDAE YEAR - July 1

§MOLELY

1984 1985 1986 1987 1988 1989 1990 1991 1992
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ARD THROUGH

#ERISSION FACTORS FOR VEHICLES THROUGH MODEL YEAR 1975

CALEKDAR YEAR 1975 ARE BASED ON ACTUAL TESTS OF IK-USE VERICLES,

POST-1975 CALENDAR YERR ERISSIOE FACTORS FOR ALL VEHICLES ARE PROJECTED,



TABLE J1-2R

FID-YEAR EXHAUST EMISSION FACTORS FOR LIGHT-DUTY GAS TRUCKS 60071-8500 LBS,
HYDROCARRBORFS (GM/RM1)
FOR ALL REGIONS EXCEPT CARLIFORNIAN AFD HIGH-ALTITUDE

- - ———— = At " AR W . - T i - _—— = " e - —— A W = W - - e ae we e - - S e - — -

fRODELL CALENDAR YEAR - July 1
fYEAR §1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981

[*
11952] 15.3 15,6 I
119531 15.06 15.3 15,6 i
J1954) 14,8 15.0 15.3 156 |
F1955] 14.5 16,8 15,0 15.3 15.6 i

{1958 13.4 13.8 14,1 4.5 t4.8 15.0) 15.3 15,6

(1959 13,1 13.4 13,8 4_1 14.5 14.8] 15.0 15,3 15.6

[1960} 12,7 13.1 13,4 13.8 1a_1 14.5f 4.8 15,0 15.3 15,6

F19614 12.2 $2.7 13,1 13_.4 13,8 14t} 1,5 14,8 15,0 15.3 15,6
{1962y 11,8 12,2 12,7 13.1 13,4 13.8f 4.t 14,5 14,8 15,0 15,3 15.6
119635 11.3 11,8 12,2 12.7 13,1 13_4f 13.8 14,1 14.5 1.8 15,0 15.3
j196u 10.7 11,3 11.8 12.2 12,7 13.1p 13.6 13.8 14,1 1.5 14,8 15,0
(1965 10.2 10,7 11,3 V1.6 12,2 12,74 13,1 3.4 13.8 W1 4.5 14,8

(19665 9.5 10.2 10,7 11,3 11,8 12,21 12.7 13,1 13,4 13,8 14,1 14,4
j1967) 8,8 9.5 10,2 10,7 11,3 11,8} 12,2 12,7 13,1 13,4 13.8 14,1
11968} 8.0 8.8 9,5 0,2 10,7 11,3¢ 11,8 12,2 2.7 13,1 13,4 138
{19¢9y 7.1 8,0 8,8 9,5 10,2 10,7} 11,3 11,8 12,2 12,7 13.1 13,4
{19704 3.2 3.9 4,7 5.5 6,1 6,7} 7.2 1.7 8.2 8,6 3.0 9.4
11971 3,2 3.9 84,7 5., 6,1 6,7 7,2 1.7 8.2 8.6 9,0
11972} 3.2 3,9 4,7 5,51 6.1' e&,7 1,2 1,1 8,2 8.6
11973} 3.2 3,9 4,71 5. e,1 6,7 7.2 1.1 8.2
11974 : 3,2 3,94 &,7 5, 6,1 6,7 1.2 1.1
11975 3,21 3.9 4,7 5,5 e.1 6,7 1.2
11976} i 3.2 3.9 4,7 5,5 6.1 6.7
11977} I 3.2 3.9 4,7 5.5 6.1
11978 I 3.2 3.9 4.7 5.5
§1979§ i 1,2 1.7 2.4
{1980 | 1.2 1.7
11981} i 1.2
11982} {
[19e3} i
(1984 I
11985} t
119861 |
11987 i
1 1988 I
119891 t
11990} i
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*EMISSION FACTORS FOR VEHICLES THROUGH MODEL YEAK 1975 ARD THROUGH
CALENDAR YEAR 1975 ARE BASED ON ACTUAL TESTS OF IN-USE VENICLES,
POST- 1975 CALENDAR YEAR EMISSION FACTORS FOR ALL VEHICLES ARE PROJECTED,



TAELE 1I1-2B (FOR CALENDAR YEAKS 1982-1993)

PID-YEAR EXHAUST EMISSIONK FACTOKS FOR LIGHT-DUTY GAS TRUCKS 6001-8500 LBS,
HYDROCAREOKS (GM/MI)
FOR ALL REGIONS EXCEPT CALIFORNIA AND HIGH-ALTITUDE

. —— - —— _— - — T —— T - ——— i e W - - W - - —— - - . — - —

[PODFL] CALENDAK YEAR - July 1

[YEAR {1982 1983 1984 1985 7T¥986 1987 1988 199 1990 1991 1992 1993
e
119631 15.6

p1964| 15.3 15,6

j19651 15,0 15.3 15.6

[19661 14,8 15,0 15.3 15.6

£1967¢( 14.5 Tu.8 15,0 15.3 15.6

{196€8§ 16,1 14.5 14,8 15,0 15.3 15,6

119691 13,8 14,1 18.5 t4.8 15.0 15.3 15.6

10,0 10,3 10.9 11.2 11,4 11,6

10,9 11,2 11.4 11,6

10.6 10.9 11.2 11.4 11.6

10,0 10.3 10,6 10,9 t1.2 11,4 1.6

t0.0 10.3 10.9 11,2 11.4 11.6
0.9 11,2 11.4

.

—
o
.
o
-
c o
[}
w o
-k
o
L)
o«

10.0

-
[~
.

W

.

-t
[=]
.

o

i
(]
[}

(=]
-t
o
.

(9]

10.0

-t
[~}
]
[}
-
[~}
.
¥-]
b
-l
.

10.0 10,3

L]

—-—
-
¥ -1
-~
o
P LS B S I - AN - AN N R (s - IRV RV RN )
4 5 8 8 8 8 08 8 8 & @
NNEWVasNNNIN OO e
Qe NNWEeENNDERD O
e 9 0 0 & 8 8 0 e ¢
ENEVESNNNNOOE W
O ONNWWw D ® YW
e 2 0t 4 2 e s 8 s B 0
ERNEWVWEDBNNNDOOE-
DO N WWE=NE® OLBWY
2 2 & 0 o o 9 = 9 * a
B M w0 O w0 W
SO iy &8RS OV
s 2 s 8 & & 2 0 8 & @
E X0 e P OWW~SNNOCOE N
B QW8N E®ORL
e 9 85 o @ % 0 0 s * 2 0
0 m NP0 O RN
S & 8% 9 ¢ ® B ¢ 8 8 0@
£ 0 wd 82D NQWwO P~

QO Qe ammhNEEUVNOOY
P B I I L R T
B Ot BNONYDWD P

[« N~ NI SN NI T S NV Y. V. ]

- et b
OO s m =2 NNNOPOUUUVNUPELSOOO

e 9 2 & 2 8 & & ¢ 3 & 2

ER e B NONPFPOQWOIENOWR™
CQQmm=mNNNNUTLNTO
E R ENONETWEON

@ ¢ e * 8 92 8 2 8 ° 0

ODmwmuhNNNNNMNUOLONNSS®

" e e 6 9 % e % 8 8 9 2 s
£ X A P WONLESTTRITLENW
— ot
CQumma NNNNMNNWVOIROEOTTOO

E B &ENONEPTIXROONLNTON

- - - W . . - S 0 o S A g - . A - - " — - R e T e e W e . . ———— - ——

SENISSYON FACTORS FOR VEHICLES THROUGH BMODEL YEAR 1975 AND THROUGH
CALENDAR YEAR 1975 ARE BASED ON ACTUAL TESTS OF IR-USE VEHICLES,
POST- 1975 CALENDAR YEAR ENMISSION FACTORS FOR ALL VEHICLES ARE PROJECTED,



TABLE 11-3B

RID-YEAR EXHAUST EMISSION FACTORS FOR LIGHT-DUYTY GAS TRUCKS 6001-8500 LBS.
CARBON WONOXIDE (GN/NI)
FOR ALL REGIONS EXCEPT CALIFORNIA AKD HIGH-ALTITUDE

JEODEL] CALERDAR YEAR - July 1

JYEAR 1970 Y971 1972 1973 1974 1975 197¢ 1977 1978 1979 1980 1981
oo e e e e e e e e e T T S s e
j19511129.2 s

119521 127.8 129,.2 {

{19531126.8 127.8 129,.2 {

j195641124,.9 1264 127.8 129,2 [}

!

|

!

!

|

|

I
§19551123.3 124.9 26,4 127.8 129,.2 i !
P1956 121,77 123.3 1248,9 126 .4 127.8 129,2] §
F19571119.,9 121,.7 123.3 124,9 126,04 127.81129.2 i
]1958§118.0 119.9 121.7 123.3 124,9 126,4}3127.,8 129.2 i
119591 116,0 1318,0 V19,9 1217 123.3 124_,91126.4 127.8 129.2 i
119601 113,.8 116,0 18,0 119_.9 121,7 123.3)1124,.9 126,4 127.8 129,22 |
jise 1116 113.8 116,0 118,0 119.9 121_.7}3123,3 124,.9 126 .4 127.8 129,2 |
{19621 19,2 1116 t13,.8 116,0 118,0 119,91121_.7 123,.3 1264.9 126.4 127.8 129.,2 |
119631 106,6 109.2 111,.6 113.8 16,0 118,01 119,9 121,7 123.3 124,.9 126.4 127.8 |
{1968 103,8 106.6 109,.2 111.6 113.8 116,0)1118,.0 119,9 121,7 123.3 124.9 126.4 |
{19651100,7 t103.8 106,6 109_.2 1¥1.6 113_.8})1V16,0 118,0 119.9 121.,7 123.3 124,.9 |
{1966] 97.3 100.7 103.8 106_.6 109.2 111,.6}1113,8 116,.0 118,0 119,.9 121,.7 123.3 |
{1967§ 93.6 97.3 100.7 103.8 1W06.6 109,2¢111,6 113.8 116.0 118,0 119.9 121.7 |
11%68) 89,8 93,6 97,3 100,7 103.8 106_6§109_.2 1211 ,6 113.8 116,0 118,0 119,9 |
{1969} 88,7 89,4 93,6 97.3 100.,7 103.,81106.6 109.,2 111.6 113.8 116.0 118.0 |
t1970¢ 36,0 44,5 53.8 62.3 69.8 76.6| 82,8 88,4 93,6 98,5 103.0 107.3 i
{

I

i

|

i

|

I

I

{

i

|

{

|

{

l

|

{

I

!

I

11971} 36.0 44.5 53.8 62.3 69.8f 76.6 82.8 88.4 93,6 98,5 103.0
11972} 36,0 48,5 53.8 62,3} 69,8 76.6 82,8 88.4% 93.6 98.%
11973 36.0 44,5 53.8] 62.3 69.8 76.6 82,8 B88.4 93.6
11974 36.0 44_.5| 53.8 62.3 69.8 76,6 82.8 88,4
11975} 36.0f 48,5 53.8 62,3 69.8 76.6 82.8
11976 | 36.0 4u.5 S3.8 62.3 69.8 76.6
{1977} ] 36,0 44,5 53,8 62.3 69,8
{1978 36,0 44,5 53,8 62.3
11979 17.6 25,0 33,1
11980} 17,6 25.0
{1981 17.6
{1982]

{ 1983
{1984}
{1985
{1986}
11987]
11988}
1 19891
11990}
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*ERISSION FACTORS FOR VERICLES THROUGHE BODEL YEAR 1975 AND THROUGH
CALERDAR YEAR 1975 ARE BASED OR ACTUAL TESTS OF IN-USE VEHICLES,
POST- 1975 CALENDAR YEAR EMISSION FACTORS FOR ALL VEHICLES ARE PROJECTED,



TABLE II-3B {(FO=2 CALEWDAR YEARS 1982-1993)

NID-YEAR EXHAUST ERISSIOB FACTORS FOR LIGHT-DUTY GAS TRUCKS 6001-8500 LBS,
CARBON MONCGXIDE (GH/NI)
FOR ALL REGIONS EXCEPT CALIFORNIA AKD HIGH-ALTITUDE

—— o ——— ——— - — - — - —— = T A G Gne T W - AT e v T e - - " - e e e W A -

{MODEL| CALENDAR YEAR - July 1
JYEAR (1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993

|

}

i }
119631129.2 i
119681127.8 129.2 i
11965} 126.4 127.8 129,2 l
119661 1264.9 126.4 127.8 1292 i
{1967[123.3 12&.9 126.4 127.8 129.2 i
$19681121,.7 123.3 1204.9 126.4 127.8 129.2 i
119691119.9 121.7 123.3 126.9 126.8 127.8 129.2 i
j19703111.3 115,2 118.8 122.1 125.3 128.3 131.2 133.8 i
119791107.3 111,.3 115.2 118.8 122.1 125.3 128.3 131.2 133.8 I
11972§103.0 107.3 111,3 1152 118.8 122.1 125.3 128.3 131.2 133.8 i
$1973§ 98,5 103.0 107.3 111.3 115.2 18,8 122,11 125.3 128.3 131.2 133.8 i
[1974) ©3.6 98.5 103.0 107.3 1¥1.3 115.2 118.8 122.1 125.3 128.3 131.2 133.8 |
{1975f B8.4 93,6 98.5 103.0 107.3 111.3 115.2 118.8 1221 125.3 128.3 131.2 |
{19761 82.8 88.u4 93,6 98.5 103.0 107.3 111.3 115.2 118.8 122.1 125.3 128.3 |
11977] 76.6 82.8 88.4 93.6 98.5 103.0 107.3 111.3 115.2 118.8 122.1 125.3 |
119781 €9.8 76.6 82.8 88,4 93.6 98.5 103.0 7.3 111_.3 115.2 118.8 122.1 |
[1979f 40.5 47,0 52.9 58.2 63.2 67.7 71.9 75.8 79.6 83.0 86.4 89.5 |
§1980] 33.1 40.5 47,0 52.9 58.2 63.2 67.7? 71.9 75.8 79.6 83.0 B6.4 |
11981} 25,0 33.1 u40.5 47,0 52.9 58.2 63.2 67.7 71.9 75.8 19.6 83.0 |
{1982¢{ 17.6 25.0 33.t 40.5 47.0 52.9 58.2 63.2 67.7 71,9 715.8 79.6 |
{

{

|

§

I

i

|

|

|

]

i

j1983] 5.0 7.8 10.8 13.6 16,0 18,3 20.3 22.1 23.8 25,4 26.8
{1984 5.0 7.8 10.8 13,6 16.0 8.3 20,3 22,V 23.8 25.4
{1985 5.0 7.8 10.8 13.6 1.0 18.3 20.3 22.1 23.8
11986 5.0 7.8 10.8 13.6 16.0 18,3 20.3 22.1
11987} 5,0 7.8 10,8 13.6 1.0 18.3 20.3
§ 1988 5.0 7.8 10.8 3.6 16,0 18.3
11989 5.0 7.8 10.8 13.6 16.0
11990 5.0 7.8 10.8 13,6
1199 1§ 5.0 7.8 10.8
11992} 5.0 7.8
11993} 5.0

SEB1ISSION FACTORS FOR VEHRICLES THROUGH NMODEL YEAR 1975 AND THROUGH
CALENDAR YEAR 1975 ARE BASED OF ACTUAL TESTS OF IN-USE VEBICLES,
POST- 1975 CALENDAR YEARR EMISSION FACTORS FOE ALL VEHICLES ARE PROJECTED,



TABLE I1I-4B

Pil ~-YEAR EXYHAUST EMISSION FACTORS FOR LIGHT-DUTY CAS TRUCKS 6001-8500 LBS.

NITROGE¥ OXILES (GM/MI)
FOR ALL REGIONS EXCEPT CALIFORNIA AND HIGH-ALTITUDE
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FFISSIOK FACTORS FOR VEHICLES THROUGH NBODEL YEAR 1975 AND THBROUGH

CALENDAR YEAR 1975 ARRE BASED ON ACTUAL TESTS OF 1¥-USE VERICLES,

POST- 1975 CALENDAR YEAR EMISSION FACTORS FOR ALL VERICLES ARE PROJECTED,



1982-1932)

(FOR CALENDAR YEIARS

TABLE 11I-H4H

RIC-YEAR EXHARUST EMISSION FACTOKRS FOR LIGHT-DUTY GAS TRUCKS &001-8%u0 L1BS,

YITEOGEN OXIDES (GM/MI)
FOR ALL REGIONS EXCEPT CALIFORNIA AND HIGH-ALTITUDE
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*FHISSIOR FACTORS FOR VEHICLES THROUGHK BODEL YEARR 1975 RND THROUGH

CALENDAR YEAR 1975 ARE BASED OR ACTUAL TESTS OF IK-USE VEHICLES,

POST~- 1975 CALENDAR YEAR ERISSION FACTORS FOR ALL VEBRICLES ARE PROJECTED,



TABLE II-5R
TRAVEL VEIGHTIRG FACTOR CALCULATION

LIGHT-DUTY GAS TRUCKS < 6000 LBS,

(a) (b)
Vehicle Fractiom Total Annual Mileage ((a) ® (b) /SUN)
__Age _ _BRegistration  Accumulation Rate (a)#(b} Travel Fraction
1 0.061 15300 969 .9 0,093
2 0.095 15000 1425 .0 0,136
3 0.094 14000 1316,0 0.126
] 0,103 13100 1349.3 0,129
5 0,083 12200 1012 .6 0,097
6 0,076 11300 858 .8 8.082
7 0.076 10300 782 .8 0,075
8 0.063 9400 $92.2 0.057
9 0.054 8500 459 .0 0.044
10 0.043 7600 326 .8 0,031
11 0.036 6700 241 2 0,023
12 0,024 6600 158 .4 0,015
13 0,030 6200 186 .0 0,018
14 0.028 5900 165 .2 0.016
1S 0.026 5500 43,0 0.014
16 0,028 5100 122 & 0,012
17 0.022 5000 110 .90 0,011
18 0,020 4700 94 0 0.009
19 0.018 4400 19 .2 0,008
20 0.016 4400 ___70.8 0,007

sgn: 10662 ,2



TABLE II-5B
TRAVEL WEIGHTING FACTOR CALCULATION

LIGET-DUTY GAS_TRUCKS_6001-8500 LBS,

(a) (b)
Vehicle PFractiom Total Agnual Nileage {((a)=*(b)/sUn)
Age Regqistration_  Accumulation Rate (a)s(b) ZYTravel Fraction
1 0.037 15700 580.9 0.061
2 0,070 15700 1099 .0 0.116
3 0,078 14 100 1099 .8 0.116
4 0.086 12600 1083 .6 0.115
5 0,075 11300 847.5 0.090
6 0.075 10200 765 .0 0.081
7 0,075 9400 705.0 0.075
8 0.068 8600 584 .8 0.062
9 0.059 8000 472,.0 0.050
10 0.053 7500 397.5 0,042
1 0.044 7100 312,84 0.033
12 0.032 6600 211,.2 0.022
13 0.038 6300 239 .4 0,025
14 0.036 6000 216 .0 0.023
15 0.03s 5500 187.0 0.020
16 0.032 5200 166 .4 0.018
17 0.030 5000 150.0 0.016
18 0.028 4700 131.6 0.014
19 0.026 4400 114 .4 0,032
20 0,024 4100 38,8 0,010

SUM: 94619



TABLE 1I-5C

AVERAGE CUNULATIVE RILEAGE
BY VEHICLE AGE - July 1?

LIGHT-DPUTY GAS_TRUCKS_< 6000 LBS,

Age_ (Years) Cumulative Hileage

1 5962
2 19622
3 34369
[ 48147
5 61022
6 12997
7 840484
8 94122
9 103297
10 111571
" 118946
12 1256486
13 132137
18 138265
15 144062
16 149462
17 154546
18 159865
19 164090
20 168499

The methodology for calculating average cumulative mileage
is presented in Appendix G,



TABLE 11-5D

AVERAGE CUNMULATIVE KMILEAGE
BY VEHICLE AGE - July 1

LIGHT-DUTY GAS_TRUCKS 6001-8500 LBS,

Age_(Years) Cumulative Bileage

1 5888
2 19625
3 34875
4 48603
5 60884
6 71916
7 81925
B 91125
9 99581
10 107459
11 114862
12 121834
13 128365
14 134590
15 140459
16 145890
17 151043
18 155965
19 160590
20 164915

The methodology for calculating average cumulative mileage
is presented in Appendix G,



TABLE IXI-6A
General Formula for Ripstwux

The general formula for the speed-temperature-hotsceld correction
factor, Ripstux, for LIGHT-DUTY TRUCKS (0-6K 6V¥) 1is given by:

Ripstwx = (BAGITERN ¢+ BAG3TERM ¢+ BAG2TERMN)

DERON

vhere (using % for multiplication and exp for exponential functionj:

BAGITERM = w *(exp(a-b3T) ¢ c ¢+ dBA)% (v(2,51)/v(2,26))
BAG3TERMN = x % e + f2A)Y® (v(g,83) /v (g,26))
BAG2TERE = (l1-w-x) 6 ( h ¢+ j*A}$(v(g,s2)/v{g, 16))
DENON = (d0 + di%a)

v = fraction of total miles which are driven im cold start condition

x = fraction of total miles which are driven in hot start condition

T - ambient temperature (F)

A = vehicle age minus 1, in years

g = index for model-year/region groups; see Table 1-6a

s1,s2,s3 = average speeds (miles/hour) for bags 1, 2, and 3
v(g,si} = bag-specific speed correction factor; see Appendix B

and wvhere:
a,b,c,d,e f,h,3,d0, and d1 are constant coefficients which are
functions of model-year group and pollutant, as follows:

{Pol |Eqn | a | b { o I d ] e i £ i h I j ] 40 ] d1 ¢
b---l-—--——-- - -~ l-——-—- j-—m— f-——-- i~ - {-———=1-—-1
§f ROy vV | 2.,93101,.014779}) ,673F .569) 4,75 § .393] 5.69 | 471} S.07t 47}
f HC{ 2 | 2,93101.0%4779) -2.41) ,863§5 2,43 | .555] 2.6V | %971 2,801 .64
§{ BCt 3 | 2.43391.02359Y  .6237 301 Y. %1 | .28B4¢% .05 | 270} 1.38§ ,28)
{ BCI & § 1.99341.022269) —-,032) 445 497 | 357 . 243) 1751 .54} .281
| Rt Rl Rttt Bttt Rttt Rinbedubed Ratbuiated Bbatntedell Rebetef i Eatbebeid Babtabededl Bl |
{ Coj 1 | 5.6548,0159651-14_74) 9,621 42,841 5,76 S5T7T.57) 7,74456,4317,.991
{1 coy 2 | 5.,6548¢,015965¢-33,89¢ 9,77 25,264 4,71} 35,90} 6,70336 . 4016,.79}
[ €COf 3 | S.,5460(1.0289451 11,29 4,24} 15,85] 2,34 21,174 3,33§23,.7013_,wj
§ €Oy &8 § 6,.2391},.0175%22) -,20 | 6€,99% 4,124 2.,20F 3,961 2,.12) 6,983, ]
b | === - | - j-—- t-———-f-—p |
I80xj 1V | -100. | O, 0 § 1.%¥ | 0,0 } 1,251 0,0 1 CG.8Y 4 Q.0 ¢ V,0 ¢ 0,0]
f{NOxf§ 2 § -100, § 0.0 ¢ 1,16 § 0,0 | 1,26 | 0,0 { 0.80 | 0,0 § 1.0 | 0.0}
{Foxt 3 { -0, ¢t 0.0 § 3,26 § .335f 2.99 § 184} 1.89 § . 116] 2,471 .18}
{NOxt 8 § -100, § 0,0 ¢t 3,05 § 318} 2.88 | 180" 2,0 | 126§ 2,46} .18}
§ N DR ST SO SR S I__ f_ | N RSN ST JR |

i t Used for RNodel Years: i
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H { Fox HTC and CC 4 For NOx i
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(S Pre-19¢8 i Pre-1968 H

i 2 i 1968-1974 i 19681974 '

I 3 i Post-1974 } Post-1974 I

I & Kot Used § ot Used i
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TABLE I1-6B
General Formula for Ripstwx

The general formula for the speed-temperature-hot/cold correcticn
tactor, Ripstvx, for LIGHT-DUTY TRUCKS (6-8,5K GVW) 1is given by:

Ripstwx = (BAGITERA + BAG3TERM + BAG2TERA)
DENOR

vhere {(using 3 for multiplication and exp for exponential function):

BAGITERN = Ll 2 (exp (a~b%T) 4 c + d#p)o (v(2,81)/v(2,26))
BAG3TERE = x % ( e + [2A)#%(v(qg,s53)/v({q,.26))
BAG2TERM = (1-w-x)3%( h + jeA)*(v(g,s2)/v (g, 16})
DENOA = (40 + d1%A)

« = fraction of total miles which are drivem in cold start condition

x = fraction of total miles which are driven in hot start condition

T = ambient temperatuare (F)

A = vehicle age minus 1, in years

g = index for model-year/region groups; see Table I-éa

s1,s2,s3 = average speeds (miles/hour) for bags 1, 2, and 3
v(g,5i) = bag-specific speed correction factor; see Appendix B

and where:
a,b,c,d,e,f,h,j,d0, and d1 are constant coefficients which are
functions of model~year group and pollutant, as followvs:

{PolfEqn{ a | b | < t d | e 1§ t | h 1 3 160 §dt

'_-_ l - —— ' -—....-—--‘ -—--‘-‘-[-—-—-—' ..——..._.--—-._..' ..-_...-‘ - --..' -——_-' - - - t_-_..'

P HCF T § 2,93104.0% 779 .673) 5691 8,75 | 393 5.69 | 47214 5.7} 47}

} RCY) 2 | 2,.93105.0%779¢ -2, 4] _863) 2.3 | 5551 2.6% } 597§ 2.801 .¢6ay
§f HCy 3 | 2,43391.023591} _,623F .30ty t_®¥v t . 284} 1,05 | 270} .38 28}
| HCt & | 1,.9934}1,022269f -.032} .45} 497 | 357 .23} .175] <541 .28}
fi-——t-\--- [-=—=- {-—==~- t--—-- | R - | Rttt tiid ndabattl Bkt et |
{f COt 1 | 5.6548(,015965(--14 74 9,621 a2 84 5,761 ST.571 7,74156,.46317_59}§
t cof 21 5,65081.015965¢-33.89( 9,771 25.26] 4_71| 35,90 6,.70136,.4016.79]
}] COp 3} S5.5660}.028945) ¥1_.29) 4, 24) 15.85§ 2,364 21174 3,.13)23_.7013,14}
| COL & | §,23911.0175221 -.,20 { 6,997 4 12 2,20f 3,96 2,121 6.9813_ MW}
f-——t-f---- i~~~ f-————- {f-————- |- f——~=- oo - f-———- -1
j¥ox| Y { -100_, ¢ 0.0 | T %4 | 0.0 § V.25 0,0 { O.81 | 0.0} 1.0 | €.0}
jRox§ 2 | -100,. | 0,0 § 116 | 0,0} 1,26 } O,0 § 0.8 | 0,0 ¢ 1.0 ] 0.0}
I¥0xf 3 § ~100. 1 0.0 } 3,26 | .335] 2.99 | .14} 1,89 | .1'6§ 2,47 .18}
§¥Ox¢ 4 } -100, § 0,0 } 3.0% 1 318} 2,88 | .180] 2.01 |} .126] 2.46] .18}
bt _1 I b i t o i SN DR SN SR

i i Used for Bodel Years: i
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i } For HC and CO | For ¥Ox i

] Not Used ] Fot Used {
2 ¢ Pre-1979 i Pre-1979 t
3 Post-1978 | Post-~1978 H
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TABLE II-bc

Specification of Speed Terms (Vq)
Used in the General Formulas for Rapstux

LIGHT-DUTY TRUCKS (0-6K GVW)

FOR ALL AREAS EXCEPT CALIFORNIA AND RIGH-ALTITUDE

Vehicle Group Group Reference (q)
Lov-Altitude Pre-1968 Group 2
Low-Rltitude 1968 Group &
Low—-Altitude 1969 Group 5
Low-Altitude 1970 Group 6
Low—-Altitude 1971 Group 17
Lov-Altitude 1972 Group &
Lov-Altitude 1973-1974 Group 17

low-Altitude 1975+ Group 18



TABLE 1I-6d

Specification of Speed Terms (Vg)
Used in the General Formulas tor Ripstux

LIGBT-DUTY TBUCKS (b6-8.,5K GVW)
FOR ALL AREARS EXCEPT CALIFOENIA ARD HIGHE-ALTITUDE
Low-Altitude Pre-1979 Group 14

lLow-Altitude 1979+ Group 18
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TABLE 1II-7

IDLE EMISSION ERATES

LIGHT~-DUTY TRUCKS: BOTH WEIGHT CATEGOKIES

FOR ALL AREAS EXCEPT CALIFOREIA ARD HIGH-ALTITUDE

. iy e it A S et b e S

................... I__A__(GN/MIN,) | _B__(GH/ZRIN,) ___ |
ii NEW VEHICLE | DETERIORATION RATE |

I

FOLLUTANT | MODEL YEAR || EMISSION KATE ¢ (PER 10,000 RILES) |
---------- Rttt I R Bl bt b bbbt b bl |
| il | {
HC i PRE-1968 it 2,19 { 0.18 {
HC | 1968-1969 || 1.20 i 0.20 1
HC { 19701974 }} 1.00 } 0.20 }
BC | 1975-1978 || 0.99 { 0.19 {
HC | 1979-1982 |} 0.24 i 0.19 i
HC | 198 3+ 11 .08 t 0,06 i
| i | |
co } PRE-1968 || 16,58 1 2.55 §
co { 1968-1969 i 13,77 | 2,83 1
co I 1970-197a | 14 32 i 2.92 |
Cco ] 1975-1978 (] 9,49 i 2.17 |
€o 1 1979-1982 1| 1,82 1 1,56 1
co } 198 3+ H 0.49 i 0.25% i
I i | i
NOX { PRE-1968 || 0.16 { 0,00 I
NOX [ 1968~1969 || 0.24 i 0,00 }
NOX ] 1970-1972 i 0,26 } 0.00 }
NOX | 1973-1974 | 0,19 | 0,00 |
NOX | 1975-1978 |} 0.26 I 0.01 I
NOX { 1979-1984 il g.18 § ¢.01 i
XoX i 1985+ 1 0.04 } 0,02 i

{ il !

— -— s Y e e s — e et i s e s e s e e

The Idle Emission Factor 1is calculated from
the linear equation C = a ¢+ bY, wvhere C is the
idle emission factoxr for a vehicle with
cumulative mileage B, a and b are the factors
listed in the above table, and ¥ = K/10000,
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TABLE IX-7a

IDLE ENISSIOR RATES

LIGHT-DUTY TRUOCKS (0-6K GVW)

FOR ALL AREAS EXCEPT CALIFORNIA AND HIGH-ALTITUDE

|

_A__(GB/MIN,) | B__ (GB/MIK,)
NEW VEBICLE DETERIORATION RATE

1
{ ] !
POLLUTANT | MODEL YEAR |} EBISSION RATE | (PER 10,000 BILES)
"""""" | Bttt I Bt i el bt

! }) !
AC | PRE-1968 |} 2.0 0.18
RC [ 1968-1974 || 0.68 | 0.20
HC { 1975-1978 |} 0.28 | 0.19
HC I 1979-1982 || 0.20 | 0.19
fic i 1983+ T 0.08 | 0.06

t i |
co i PRE-1968 || 16.42 | 2.55
co I 1968-1971 }} 12,73 | 2,92
co j 1975-1978 ) 2.02 ¢ 1.56
co | 1979-1982 |} 1.82 | 1.56
co i 1983+ i 0.49 | 0.25

I i !
R0X | PRE-1968 |} 0.16 | 0.00
NOX [ 1968-1972 (| 0.26 | 0.00
NOX [ 1973-1974 |} 0.16 | 0.00
NOX | 1975-1978 |} 0.25 | 0.02
NOX | 1979-1984 || 0o.18 | 0.01
nox { 1985+ i 0.04 | 0.02

i H §

——

The Idle Emission Factor is calculated from
the linear equation C = a + bY, wuhere C is the
idle emission factor for a vehicle with
cumulative mileage B, a and b are the factors
listed in the above table, and Y = N/10000,
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IDLE EBISSION RATES

TABLE II-7B

LIGHT-DUTY TRUCKS (6-8.5K GVW)

FOR ALL AREAS EXCEPT CALIFORNIA AXD RIGHR-ALTITUDE

1__A__(GRZBIN,) |

B__(CH/nIN,)

- ———

POLLUTANT

-—— - ——- e wm— ——

BC
HC
RC
RC

co
Co
co
Co

¥ox
ROX
NOX
nox

TN WIS D SN AL SIS GINE GERY WD VNN G e Gen e NN W e S g

BODEL YEAR

- —— - —— " o —

PRE-1970
1970-1978
1979-1982

1983+

PRE-1970
1970-1978
19729-1982

1983+

PRE-1970
1970-1978
1979-1984

1985+

N GEm N AT Gwn A T e U GHD W AR AP R W e
DS PN SUM APND UM GEG TR Gus GER WS AR @GNy T TR Wy Ay

NEW

EBISSION RATE

- — - ——— g G - —-—

YEHICLE

2.93
1.86
0.24
0.08

17,24
18.62
1.82
0,49

0.18
0,27
0.18
0.04

I WA e S g G NP S D WER AR N SN SMR U GNP e

DETERIORATION BATE
(PER 10,000 MILES)

- G- W g WP e W . - —

0,18
0,20
0,19
0.06

2,55
2,92
1,56
0.25

0.00
0,00
0.01
0,02

The Idle Emission Factor is calculated from

= a + bY, where C 1s the
idle emission factor for a vehicle with
cusulative mileage H,

the linear equation C

a and b are the factors
Iisted in the above table, and ¥ = /10000,
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TABLE 11-8

Crankcase and Evaporative HC Emission Factors
(gn/m1)

LIGHT-DUTY TRUCKS: BOTH WEIGHT CATEGORIES

FOR ALL AREARS EXCEPT CMLIFORNIA AND HIGH-ALTITUDE

1963-1967

1268-1970

1971-1377
1978
1979
1980+

(1) Assumes
per day

(Z2) Assumes
per day

O—GOOQ lp. Ttucks‘l) 6001-8500 1b, Trucks(2)
HC_Emissions(gm/mi) HC Emissions(gm/mi)

6.63 7.70

3.33 7.70

2.53 2,53

1.76 2;53

.60 2.53

0,60 0.60

g.,15% 0.15%

that 0-6000 1b, trucks travel an averaqge of 3,3 trips
and accumulate an average of 29,84 miles per day,

that 6001-85%00 1lb, trucks travel an average of 10,9 trips
and accumulate an average of 63,6 miles per day,



TABLE 1I-9

LDT loading Correction Factor
(hdditional 500 Pounds, All Aodel Years}

The loading Correction Factor, L(p), is given by:
L(p)y = ux(ct(p) - 1,0) + 1,0
vhere:

traction of vehicles with additional load ot 500 pounds

il

u

1

cf(p) = correction tactor values selected from table below

]

L(p) Loading Correction Factor

s S e i e o

RC 1.0¢
co 1,20

NOx 1.03



Bodel
Year

Pre—-1968

1968-1969
1970-1972
1973-1974

1975+

TABLE II-10

SALES WEIGHTING DISTRIBUTION

0-6000 1b, Truck
Sales_Weighting

6001-8500 1b, Truck
Sales Weiqhting _

.80
.77
- 74
.72

«55

.20
«23
.26
.28

.Q!}



TABLE 1

EXKAUST ERIS

11-1

SIOCN RATES

HEAVY-DUTY GAS TRUCKS

FCE RALL AREARS EXCEPT CALIFORNIA AND

BIGH-ALTITUDE

! I {l NEW VERICLE
| POLLUTANT | MODEL YEAR )| EMISSION RATE

‘ ---—«----——‘—--_———--—-—l ' —-— .

- —— . = . - — -~ — ——

|

|

|
{ i
l RC I PRE-1970 | 23,90 | 0.58
i HC | 1970-1973 || 18.54 | 0.53
§ RC | 1974-1978 || 22.02 | 0.53
i HC | 1979-1982 5.22 0.53
§ RC ] 1983+ it 1.486 i 1,06
i § it i
i co I PRE-1970 i 272.90 3.06
i co [ 1970-1973 |1 212,70 6.15
i co [ 19764-1978 |} 218.80 | 6.15
i co | 1979-1982 | 191.90 | 6.15
i co I 1983+ i 15.38 | 10.54
§ | i {
{ ®ox | PRE-1970 |} 8.80 | 0,00
{ NOx i 1970-1973 |} 12.80 | 0.00
I Nox { 1978-1978 |} 10.50 | 0.00
| Xox | 1979-1984 | 9.10 | 0.00
I wox I 1985+ T 3.99 | 0.3
. { . | —

The Exhaust Emission Factor
the linear equation C = a +
exhaust emission factor for
cumulative mileage N, 2 and

is calculated froa
bY, where C is the
a vehicle with

b axe the facto:s

listed in the above table, and Y = Ns10000,

1 A (GR/BRILE) | B__(GH/BILE) |
DETERIORATION RATE |
(PER 10,000 NILES)
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TABLE IXII-2
¢ YEAR EXHAUST EBISSIOF FACTORS FOR GASOLINE-POWERED HEAVY-DUTY VEHICLES

HYDROCAREORS (GA/NI)
FOR ALL REGIONS EXCEPT CALIFORNIA AKD HIGH-ALTITUDE

A a8 D T e o g i i WO Ve i B U o B A S A i A - A T o — i S i i . - -

U

RN CALENDAR YEAR - July 1 }
o700 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981t |

~ .~,~_.—_-_.._-—..---_---....--_‘..-_o----_--_—-——----------_-_-u-...-.........--..-...--_...'

el i* i

Fiy o0 34,9 35,1 ] i
et i85 38,8 35,1 " I
’ .3 34,5 38,8 35,1 { §
L9 38,3 3u,% 38,8 35,1 { |

: 4,7 34,0 35,3 34,5 34,8 35,1} i
i #3.3 3.7 34,0 34,3 34,5 3u4,8}] 35.1 i
{3 33,00 33,3 33,7 34,0 34,3 34,51 3.8 35.1% {
£ Cori.% 33,0 33,3 33,7 34,0 34_.3) 3a.5% 38,8 35,1 }
FI 32, 32,6 33,0 33.3 33,7 34,0} 34,3 34.5 38,8 35,1 }
. 9.6 32t 32,6 33,0 33,3 33.7¢ 34,0 34.3 34.5 34.8 35,1 ]
i Si,1T 31,6 32,1 32,6 33,0 33,34 33,7 38,0 34,3 34,5 34,8 35,1 %
oo »4,4 31,1 31,6 32.%V 32,6 33,0 33,3 33,7 34,0 34,3 34,5 34,8 |
P %1 30,4 31,v 3t.6 32,1t 32.6¢( 33,0 33,3 33,7 34,0 34,3 34,5
poof 2.0 29,7 30,8 31,7V 31,6 32,11 32,6 33,0 33,3 33,7 34,0 34,3
g1 v3.% £3.,0 29,7 30.¢ 31,1t 3%.6f 32.%v 32,6 33,0 33,3 33,7 34,0 )
| 3 L 7Tet 26,1 29,0 29.7 30,4 31.1¢ 31,6 32,1 32.6 33,0 33,3 33.7 }§
p - 6,1 27,1 28,% 29,0 29.7 30,4} 31,1 31,6 32.1 32,6 33,0 33.3 )
oo 8,0 2.1 27.% 28,1 29.0 29,74 3.8 31,7 3t.6 32.t 32.6 33,0 i
§on a8 §9,5 20.,% 2%.,5 22,4 23,24 23.9 28,5 25.1 25.6 26,0 26.5 |
pi-r 8.8 19,5 20.5 2.5 22.4) 23,2 23,9 28,5 25,1 25.6 26,0 }§
5 18,8 19,5 20,5 21.5) 22.4 23,2 23.9 28,5 25.% 25_.6 |
8.8 19.5 20.%¢ 21,5 22,4 23.2 23.9 24,5 25,1}

- 22.3 23.0( 24,0 25,0 25.8 26.6 27.4 28,0 j
s 22.31 23.0 24,0 25,0 25,8 26.6 27,4 |
{ 22,3 23,0 24,0 25,0 25.8 26,6 }

t 22,3 23.0 23,0 25,0 25.8 |

i 22,3 23,0 24,0 25_.0 |

i %.5 6.2 7.2}

o I 505 6.2 }

| 5.5 |

. } i
- | {
T | }
i i i
pis { ¥
1 { i
R 2 i B
A | §
i i I

<.t TEEEa% FACTORS YOR VEHICLES THROUGH MODEL YEAR 1375 ABD THROUGH
“LLE%04% YERR 1975 ARE BASED O¥ ACTUAL TESTS OF IN-USE VEHICLES,
T %% CALEMNDAR YEAR EMISSION FACTORS FOR ALL VEHICLES ARE PROJECTED,



TABLE I11I1-2 (FOR CALENDAR YEARS 1982-1393)
PID-YEAR EXHRUST EMISSION FACTORS FOR GASOLIRE-POWERED HEAVY-DUTY VEHICLES

HYDKOCARBORS (GM/RI)
FOR ALL REGIONS EXCEPT CALIFORNIA AND MIGA-ALTITUDE

e h e v e v g o G s e W M o G e Sk A e A A e Wt S — L . i W o o - . - e e e G e R T W A S e W e -

JHODELY} CALENDAR YEAR - July 1 }
fYEAR 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 |
e

§1963F 35,1

jigca] 34.8 35,1

$1965) 34.5 34.8 35.1

11966 38,3 34,5 38,8 35,1

§1967¢ 34.0 38.3 34.5 38,8 35,1

{19¢8] 33.7 34.0 38,3 38,5 34,8 35,1

119691 33.3 33,7 38,0 34.3 34.5 34,8 35,1

{19701 26.8 27.2 27,5 27.8 28,0 28.3 28.5 28.7

{197 26.5 26,8 27,2 27.5 27.8 28,0 28.3 28.5 28,7

$19721 26,0 26.5 26.8 27,2 27.5 27.8 28.0 28.3 28,5 28.7

}1973§ 25.6 26,0 26.5 26.8 27.2 27.5 27.8 28,0 28.3 28.5 28.7
{1978 28.6 29,1 29,5 29,9 36.3 30.6 31.0 31,2 31.5 31.7 32.0 32.2
{1975¢ 28.0 28.6 29.1% 29.5 29,9 30,3 30.6 31.0 3t.2 331.5 31.7 32.0
11976f 27.4 28,0 28.6 29.1 29.%5 29.9 30.3 30.6 3%.0 31,2 31,5 31.7

W S WS SR S R G e P GEe G DY WG (U UMY GED G TP NDT (NR WER TR GWR TRR W e AW SR SR QW TR amen

§¥977p 26,6 27,4 28,0 28.6 29,1 29.5 29,9 30,3 30,6 31,0 3t.2 31.5
{1978 25.8 26,6 27.4 28,0 28.6 29.%v 29.5 29.9 30,3 30,6 31,0 31,2
11979 8,2 9,0 .8 0.6 1,2 ti g8 12,3 2,7 ¥i_1 13,5 13.8 4.2
F1980F 7.2 8.2 9.0 3.8 1W.6 11,2 11,8 12,3 2.7 13,1 13.5 13.8
11981 6,2 7.2 8.2 9.0 3.8 10,6 11,2 11,8 2.3 12,7 13,1 13,5
119821 5.5 6,2 1.2 8.2 9.0 9.8 1W0.6 11,2 1.8 12,3 2.7 13,V
j1983) 2.0 3.5 5.5 7.4 .t W0.,7 12,1 13.4 wWw.,5 15,5 16,5
fraaag 2.0 3.5 5.5 7.4 3.1 1W0.7 12,1 13.4 14,5 15.5
[ 1985 2,0 3.5 5.5 7.8 9.1 10,7 12,1 13,4 4.5
j 1986} 2.0 3.5 5.5 7.4 9.1 10,7 12,1 13,4
19871 2.0 3.5 5.5 7.4 9.7 0.7 12.1%
| 19881 2.0 3.5 5.5 7.4 9.1 10,7
{19891 2.0 3.5 5.5 7.4 9.1
{1990y 2.0 3.,% 5.5 7.4
11987} 2.0 3.5 5.5
§ 19924 2.0 3.°
119939 2.0

o A T s o o T~ - — v A D W — T o oy o - Sk e ot e v—— o - S A W 3t v e Se W A N e YR ES W i A e = A . - — - — T~

SENISSION FACTORS FOR VYEHICLES THROUGH MODEL YEAR 197% AND THROUGH
CRLENDAR YEAR 1975 ARE BASED ON ACTUMRL TESTS OF Iu-USE VEHICLES,
POST- 1975 CRLEWDAR VEKR EBNISSIOF FACTORS FOR ALL V¥EHICLES ARE PROJECTED,



TABLE III-3
PID-YEAR EXHAUST ERISSION FACYTORS FOR GASOLINE-POWERED HEAVY-DUTY VEHICLES

CARBON RONOXIDE (GRM/NI)
FOR ALL REGIONS EXCEPT CALIFORNIA AKD NIGH-ALTITUDE

o e o W S D e L A P . om e Sl . W At i e e s W gt s e O Gl e W A N S s — - T~ - - gl W W G e - - - Or o b, —— - -

{MODEL| CALENDAR YEAR - July 1
(YEAR 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981
l—--—‘ ——————————— - - ———— = - a A W o P — - "~ i Gt~ " —— - — - - T - -
119514331,.8 I

11952§330.5 331,.8 i

119531329.0 330.5 331.8 i

119541327,6 329,.0 330,.5 331.8 I

§1955¢1326,1 327.6 329.0 330.5 331.8 1

§19561324,5 326,1 327.6 329.0 330.5 331,.8¢

§19571322,7 324,.5 326,17 327,6 329,0 330,5(1331,8

$19581320,7 322.7 324,5 326,11 327.6 329,01330,5 331.8

§119591318.6 320,7 322.7 324.5 326,10 327,61329,0 330,55 33t.8

£19601376.2 38,6 320.7 322.7 32,5 326,11327.6 329.0 330_.5 331.8

119611313,.6 316,2 318.6 320,7 322.7 324,51326.% 327.6 329.0 330,5 331.8
f19621310.6 313,.6 316,.2 318,.6 320.7 322_,7}1324.5 326,11 327,6 329,0 330.5_331.8
j196231307.4 3106,6 313,6 316.2 318.6 320,.7)322.7 3284,.5 326.%1 327.6 329.0 330.,5
J¥9686}1303,7 307,48 310,66 313.6 316.2 318,6)320,.7 322,7 328_.5 326,% 327.6 3290
119653299.6 303.7 307.8 3%W_.6 313,6 316,21318,.6 320,.7 322,7 328,55 326, 327.86
§19661295,0 299.6 303.7 307.4 310.6 313,61316,2 318,.6 320,77 322.7 324.,5 326,1
§19674290.0 295,0 299.6 303_.7 307.4 310.61313.6 316.2 318_.6 320,7 322.7 324.,5
119681284.5 290,0 295,0 299.6 303.7 307.4§310,6 333_.6 316,2 318.6 320,7 322.7
119691278,.7 284.5 290,0 295,.0 299.6 303_,71307.% 310.6 313.6 36,2 318.6 320.7
P¥9701215.6 224,04 236,0 247,.0 257.%1 266.3127a .6 282,.0 288,56 29&,4 299.7 304.5

11971} 215.6 22a.4 236,00 287,.0 257,.11266,.3 274 ,.6 282_.0 288.6 294 .8 299_.7
119724 215,6 228 .8 236,.0 287,.01257,.1 266.3 274_.6 282,0 288 .6 294 4
fr973¢ 215,.6 228,84 236,0)287.0 257.1 266.3 274_.6 282.0 288.6
j1974a4 221,77 230.5¢1282,t 2531 263.2 2724 280,7 2881
§1975¢ 221,71230,.5 282,71 253, 263,2 272.% 280,7
11976 122%.,7 230,55 282,11 253,13 263,.2 272.4
119774 221.7 230.5 282,11 253,V 263,2

{1978}
11979]
11980
j19e 1y
11982
§1983}
11988
119851
{19861
11987}
11988
119891
11990}

e — by o —— by A T - S A T A Sy Y Y W o e W o o > - W —_ Y G - - Y " - - N .~ o - -~

221,27 230.5 242.1 2531
198 .8 203.6 215.2

¥94 .8 203.6

194 .8
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SERISSION FACTORS FOR VEHICLES THROUGE MODEL YERR 1975 AND THROUGH
CALEXDAR YEAR 1975 ARE BASED ON ACTUARL TESTS OF IB-USE VYEBICLES,
POST- 1975 CALENDAR YEAR ERISSION FACTORS FOR ALL VEHICLES ARE PROJECTED,



TABLE IXII-3 (YOR CALEMDAR YEARS 1982-1993)

SID-YEAR EXHAUSY ENISSIOR FACTORS FOR GASOLIMNE-POMERED REAVY-DUTY VEHICLES
CARBOR MONOXIDE (GH/RI)
FOR ALL REGIONS EXCEPT CALIFORNIA ARD BIGH-ALTITUDE

-k ane e  — —  — - ——— T ARt . A A A W - - W D Ao o W . - - A W T A A . g W S e e W W o — - . T o

IBODEL} CALENDAR YEAR -~ July 1
JYEAR 1982 1983 1984 1985 1986 1987 1988 1989 1990 199% 1992 1993

!
1396313318
§1964¢1330.5 3318
119654329,0 330.5 331.8
119661327,6 329.,0 330,5 3318
1¥9671326,1 327.6 329.0 330.5 331.8
119681324,5 326.1 327.6 329,0 330.5 331.8
1196913227 324,.5 326.1 327.6 329.0 330,5 331.8
|¥570¢4308.8 312,7 316,33 319,6 322.6 325.5 328.4 33131
119711304.5 308,.8 312.7 3%6.3 319,6 322.6 325.5 328.4 3331,1
1v9721299,.7 304.5 308,.8 312.7 316.3 319,.6 322.6 325.,5 328.4 331.1
118731294,8 299,77 304,.5 308.8 312.7 316.3 319.6 322.6 325.5 328.4 331.1
11974 §294,.7 300.5 305.8 310,.6 314_.9 318,80 322,64 325.7 328,7 331.6 334,.5 337.2
119751288, 294_.7 300.5 305_.8 310_.6 314_9 318,88 322_4 325,7 328,.7 331.,6 334.5
11976)280.7 288.1 2958,7 300.5 305.8 310.6 34,9 318.8 322.4 325.7 328,77 331.6
11977§4272.8 280.7 288, 29&4,7 300,5 305.8 310.6 314 .9 318.8 322.4 325.7 328.7
)19781263,2 272,48 280,.7 288,171 294,.7 300.,5 305.8 310,.6 314.9 38,8 322,48 325,71
119794226,.2 236,.3 245,% 253.8 261,.2 267.8 273.6 278.9 283.7 288.0 291,9 295.5%
1198048215,2 226,2 236,3 245,5 253,80 261,2 267.,8 273.6 278.9 283.7 288.0 291.9%
11981§203,6 2¥5,.2 226,2 236,3 245,5 253.8 26t.2 267,8 273.6 278.9 283.7 488.¢
1198217194.8 203,6 215,22 226,.,2 236.3 245.5 253.8 26%,2 267.8 273.6 278.9 i83.1?

T N W R R R N W s WU AL AW DO R a3 S Mok S MW s wes SOV 0T QU N GOB o BT SRS SRR TRID ouF WA D

11983¢ 20,4 35,8 55,3 T&_.% 91,5 07,3 121.,5 34,2 w5 .4 155.4 64,5
11984} 20,8 35,4 55,3 78,% 91.5 1W07.3 123.5 134_.2 85,4 1554
) 1985} 20,8 35,4 55,3 74,1 91,5 07,3 121.5 34,2 WS .4
1986} 20,4 35,4 55,3 74.% 9%.5 107.3 121.5 13a.2
11987} 20,8 35,4 55,3 7.1 91,5 107.3 121.5
119684 20.8 35,4 55,3 7.1 91.5% WQ7.3
11989} 20,8 35,8 55,3 74,1 91.%
11990} 20,4 35,4 55,3 74,1t
1799 ¢ 20,4 35,4 55,3
§1992¢ 20,86 35.%
11993} 20,8

. 2 o A D O e s L ot S e A e W S E Y - o —— W G ————  — i —— A > v - — - W - - - —— e - G b

SERISSIOF FACTORS FOR VERICLES THROUGR MODEL YEAR 1975 AND THROUGH
CALERDAR YEAR 1975 ARE BASED OM ACTUAL TESTS OF IN-USE VEHRICLES,
POST~ 1975 CALENDAR YEAR EBISSIOB FACTORS FOR ALL VEHICLES ARE PROJECTED,



TABLE IiXi-#&

MID-YEAK EXHAUST ENISSION FACTORS FOR GASOLINE-POMERED REAVY-DUTY VEHICLES
BITEOGEN OXIDES (GH/NI)
FOR ALL REGTONS EXCEPT CALIFORNIA AFD BICH~-ALTITOUDE

-y o — - v T A . —— A - . T W T - — . A s B At W it W e AT O o Y S W T e s S M o e Wn VS o TP har A NP E T D —

JEODEL] CALENDAR YEAR - July 1
JYERR {1970 197t 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981
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$EM1SSIOX FACTORS FOR VEHICLES THROUGH BODEL YERR 1975 AND TEROUGH
CALENDAR TEAR 1975 ABE BASED OF ACTUAL TESTS OF IN-USE YEHICLES,
POST~1975 CRLENDAR YEARR EBISSION FACTORS YOR ALL VEHICLES ARE PROJECTED,



TABLE IIY-4 (FOR CALENDAR YEARS 1982-1993)

EXHAUST ENISSION FACTORS FOR GASOLINE-POMERED HEAVY-DUTY
RITROGER OXIDES (GH/NI)
FOR ALL REGIONS EXCEPT CALIFORNIA AND HIGH-ALTITUDE

- .~ - - Y A W - - —. o G . ——— A —— - ——. o — - — ———— - ——— —— - —

CALERDAE YEAR - July 1

RID-YEAR
{RODEL}

IYEAR 11982
$1963} 8.8
j1964} 8.8
11965] 8.8
11966] 8.8
11967 8.8
11968] 8.8
11969] 8.8
11970] 12.8
11971} 12.8
119721 12.8

[1973] 12.8

1983 1984 1985 1986 1987 1988

8.8

8.8 8.8

8.8 8.8 8.8

8.8 8.8 8.8 8.8

8.8 8.8 8.8 8.8 8.8

8.8 8.8 8.8 8.8 8.8 8.8
12.8 12,8 12,8 12,8 12.8 12,8
12,8 12,8 12,8 12,8 12,8 12,8
2.8 12,8 2.8 12,8 12,8 12,8
12,8 12,8 12,8 12,8 12,8 2.8
10. 0.5 1.5 10,5 10,5 110.5

10,5 0.5 10,5 0.5 10,5 10,5
10.%5 W.5 10,5 10,5 10.5 10.5

10,5 0.5 10,5 10,5 10,5 10.5
10, 10,5 10,5 10,5 10,5 10,5
9.1 9.1 9.1 9.1 9.1 9.1
9.1 9.1 9.1 9.1 9.1 9.1
9.1 9.1 9.1 9.1 9.1 9.1
9.1 9.1 9.1 9.1 2.1 9.1
9.1 9.1 9.1 9.1 9.1 9.1
9.1 9.1 9.1 9.1 9.1

8,2 L 5.3 5.9

4.2 4.6 5.3

8,2 4,6

8.2

1989

12,8
12.8
12.8
12.8
10.5
10.5
10.5
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TABLE I1I-5

TRAVEL MEIGHTIRG FACTOR CALCULATION

GASOLINE-POWERED HEAVY-DUTY VEHICLES

(a) (b)
Yehicle Fraction Total Annual fileage {({a)* (b} #SUR)
__hkgqe__ _BRegqistration  ARccumulation Bate fa}s(b} Travel Fraction
1 0.037 19000 703 .0 0.061
2 0.070 19000 1330.0 0.116
3 0.078 17900 1396 .2 0,122
4 0.086 16500 1419 .0 0,128
S 0.075% 15000 1125,0 0,098
6 0.075 13500 1012 .5 0,088
7 0,075 12000 900 .0 0,079
8 0.068 10600 720 .8 0.063
9 0,059 9500 560 .5 0.049
10 0,053 8600 455 .8 0,040
11 0,084 7800 343 .2 0,030
12 0,032 7000 228 .0 0.020
13 0,038 6300 239 .4 0,021
14 0.036 5900 212 .4 0,019
15 0.034 5300 180 .2 0.01%6
16 0,032 4900 156 .8 0,018
17 0,030 4700 1.0 0.012
18 0.028 8600 128 .8 0,011
19 0.026 4400 1184 .4 0,010
20 0,024 4200 100,.8 0.009

sum: 11863.8



TABLE I1I-5A

AVERAGE CUBULATIVE BILEAGE
BY VEHICLE AGE - July 1

GASOLINE-PONERED HEAVY-DUTY VEEICLES

Age_(Years})] Cumulative HMileage

1 4750
2 19000
3 37862
4 55725
5 72212
6 87212
7 100712
8 112725
9 123362
10 132887
11 141500
12 149300
13 156312
14 162650
5 168525
16 173850
17 1787175
18 183487
9 188075
20 192474

The methodology for calculating average cumulative mileage
is presented in Appendix G,



TABLE 1II-6

SPEED CORRECTION FACTOR COEFFICIENTS

FOR

GASOLINE~-POWNERED HEAVYI-DUTY VEHICLES

FOR ALL REGIONS EXCEPT CALITORNIA AND BIGE-ALTITOUDE

=
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1970-1973}

}
1978-1978]

I
1979+ |
i

W G S D W RGN GRS S WS W

¥ = EXP(AIB8S#CISSS) —1___V_ =_haeBss
YDROCARBONS t CARBON MOKOXIDE __ {NITROGEN OKIDES
' B C__1___A B C__1___A B
i t
2.820 -0.153 0.0036) 1,760 -0.117 0.0015} 0.851 0.0074
] i
1,140 -0.065 0.0008f 1,540 -0.09? 0.0010§ 0.812 0,0094
! t
1.560 -0.096 0.0009) 1.240 -0.078 0.0008] 0.820 0,0081
i !
t.540 -0.071 -0.0003§ 0,620 -06.039 0.0006f 0.764 00,0820
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TABLE 1X1I-7

IDLE ENISSION RATES

HEAVY -DUTY GAS TRUCKS

FOR ALL AREAS EXCEPT CALIFOREKIA AND HIGH-ALTITUDE

-

- 1__A__(oH/mIR.) | B __(GH/MIW.} |
{ |1 NEW VENICLE | DETERIORATION RATE |

POLLUTANT | MODEL YEAR )| EMISSION BATE | (PER 10,000 MILES) |
——————————— jrommmm e [ e e e e e — e
{ il | I

HC | PRE-1970 |} 3.85 I 0.18 i

HC | 1970-1973 i 0.7% i 0.20 i

BC [ 1974-1978 |} 3.09 i 0.20 i

BC { 1979-1982 || 0.73 i 0.20 |

HC i 1983+ i 0.20 i 0.40 t

i ] § i

co { PRE-1970 (| 25,63 { 2.55% t

co I 1970-1973 || 15,70 t 2.92 I

co } 1978-1978 |} 21.92 | 2.92 1

co | 1979-1982 1 19.23 I 2.92 i

co 1 1983+ i 1.58 i 5.00 i

I I | i

nox i PRE-1370 i 0.02 i 0,00 i
¥OX { 1970-1973 |} 0.04 1 0.00 i
B0X } 1974-1978 1 B ] 0,02 i .00 ]
NOX [ 1979-1984 |} 0.02 i 0.00 i
noX { 1985+ i 0.0t ! 0.00 {

§ il ! {

The Idle Emission Factor is calculated fronm
the limear equation C = a + bY, where C is the
idle emission factor for a vehicle with
cumulative mileage M, a and b are the factors
listed in the abowve table, and Y = NH,/10000,



TABLE YIXI-8

Crankcase and Evaporative HC Emission Factors
(ga/ni)

HEAVY-DUTY GAS TRUCKS

FOR ALL AREAS EXCEPT CALIFORMNIA AND HIGHE-ALTITUDE

Hodel Year Hydrocarbon Emissions {(ga/ai)
Pre-13968 72.70
1968-1980 2.00

1981+ 0.30



TABLE IIXII-9

COEFFICIENTS FOR AVG, WEIGHT AND AVG, WEIGHT/CID
FOR GASOLIME-POWERED HEAVY-DUTY VERICLES

FOR RLlL REGIONS EXCEPT CALIFORNIA AND HIGH-ALTITUDE

{__HYDROCA
b0

ORsS BITROGER OXIDE

b0 b1 b

(BODEL YEAR}
i

BB _I_CARBON_MOBOXIDE ___| s __
b1 § 2

bz _|__bo b1 b2
i

§ PRE-1970 | 1.302 0.177
i i
{1970-1973 {-0.588 0.124
|
{ 0.762 0,131

|
} 19748
| i

I
-0.065§ 0,814 -0,036 0,016} 0,869 0,972 -0,054%¢
! I !
-0.010; 0,354 0,106 -0,024¢§ 0,883 0,016 -0,003}
I | |
-0,047¢ 0,320 0,149 -0_,085) 0,943 0,008 -0,002)
I i i

P (ipnoq)

= b0 ¢+ b1(¥T/1000) + b2 (NT/CID)

This correction factor is applicable only to gasoline-powered HDVs with
weights ranging froa 13000 to 29000 pounds and CID of 330 to 390,
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TABLE 1V-1
EXHAUST ENISSION RATES
HEAVY-DUTY DIESEL VEHICLES

FOR ALL AREAS EXCEPT CALIFORNIA AND HIGH-ALTITUDE

__A__(GA/MILE) | __B__(GHZRILE) ____|
NEW YEBRICLE | DETERIORATION RATE |

-

|
POLLUTANT | NODEL YEAR ENISSIOR RATE | (PER 10,000 NILES) |
““““““ | Sebetubutaiatetb st St 1 Bubuinieiihedindetubebaingt Rahabiheitdieh ettt §
I i I i
HC | PRE-197§ || 4.30 | 0.00 i
HC | 1974-1978 |{ 4,50 | 0.00 {
RC | 1979-1982 |} 4.50 | 0.00 i
RC I 1983+ i 2.85 | 0.00 i
I i i {
co { PRE-1974 |} 35.10 | 0.00 i
co { 1974-1978 || 27.00 | 0.00 i
co [ 1979-1982 |} 27.00 0.00 |
co | 1983+ T 27,00 ¢ 0.00 i
| 3] I i
NOX | PRE-1974 |} 21,80 | 0.00 1
NOX | 1974-1978 1} 20,10 | 0.00 |
NOX { 1979-1984 || 19,90 | 0.00 i
NOX {1985+ i 5.35 | 0.00 t
! i | |

The Exhaust Emission Factor is calculated from
the linear egquation C = a ¢+ bY, where C is the
exhaust emission factor for a vehicle with
cumulative mileage M, a and b are the factors
listed in the above table, and Y = K/10000,



TABLE 1IV-2

FOR DIESEL-POWERED HEAVY-DUTY VEHICLES

EID-YEAR EXHAUST ENISSION FACTORS

HYDROCARBONS (GHM/NI)
FOR ALL REGIONS EXCEPT CALIFORNIM ARD RIGH-ALTITUDE

1

- July

CALENDAR YEAR

{ KODEL |

1978 1979 1980 1981

1977

‘___-l - — o - . = A —n - = e e S G - Gm A v e M - et e e e A e T e e W T e e A e A '
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MODEL YEAR 1975 ARD THROUGH

CALENDAR YEAR 1975 AEKE BASED OX ACTUAL TESTS OF IN-USE YEHICLES,

3EMISSION FPACTORS FOR VEHICLES THROUGH

FOST-197% CALENDAR YEAR EMISSION FACTORS FOR ALL VEHICLES ARE PHOJECTED,
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(FOK CALENDAR YEARRS 1982-1993)

TABLE 1IV-/

HYDROCARBONS (GM/NI)
FOR ALL REGIONS EXCEPT CALIFORNIA AND HIGH-ALTITUDE
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CALENDAR YEAR - July
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FID-YEAR EXHAUST EMISSION FACTORS FOR DIESEL-POBERED HEAVY-DUTY VEHICLES
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POST- 1975 CALENDAR YEAR EMISSION FACTOKS FOR ALL YEHICLES ARE PROJECTED,

$EMISSION FACTORS FOR VEBICLES THROUGH MODEL YEAR 1975 AND THROUGH
CAL¥NDAR YEAR 1975 ARE RASED ON ACTUAL TESTS OF 1N-USE VEHICLES,



TABLE Iv-13
®ID-YEAR EXRARUST EMISSION FACTORS FOF DIESEL-POWERFD HEAVY-DUTY VEHICLES

CARBON MONOXIDE (GR/KI)
FOR ALL REGIONS EXCEPT CALIFORNIA AND HICH~-MLTITUDE

- R e A e e o R A W R e . e e e M e e A A e e e A e MR e A M e e e M YR M e e e e s e e M W S G e - -

[MOrF1 | CALENDAR YEAR - July 1 i
IYEAK J1970 1971 1972 1973 1974 1975 1976 1977 197% 1979 1980 1981 |
R I e it et b D S I
11951 35.1 | i
119521 3%.1 35,1 i |
119531 35.1 35,1 35,1 | i
1319561 35,1 35,1 35,1 351 ! i
119551 35.1 35,1 35,1 35.1 35,1 I I
(19561 35.1 35,1 35,1 35,1 35,1 351§ i
119571 35.1 35,1 35,1 35,1 35,1 35.1) 35,1 {
(19581 35,1 35,1 35,1 35,1 35,1 35.1] 35.1 351 I
119%91 35.1 35,1 35,1 35,1 35,1 35,1 35.1 35,1 35,1 I
119601 35,1 35,1 3%,1 35,1 35_.1 3%.%§ 35,1 35,1 35,1 35,1 i
119611 35,1 35,1 35,1 35,1 35.% 35,1 35.1 35,1 35,1 35,1 35,1 \
1719621 35.1 35,1 35,1 35,1 35,1 35,11 35,1 35,1 35,1 35,1 35,1 35,1 |
119€3] 35,1 35,1 35,1 35,1 35,1 35,1} 35,1 35.% 35,1 35,1 35,1 35,1 |
11964] 35.1 35,1 35.1 35.1 35,1 35.1) 35.1 35,1 35,1 35,1 35,1 35,1
F19651 35.1 35.1 35,1 35,1 35,1 35.%p 35,1 35,1 35,1 35,1 35,1 35,1 |
{1966 35.1 35,1 35,1 35,1 35,1 35,14 35,1 35,1 35,1 35,1 35,1 35,1 |
11967 35.1 35,1 35,1 35,1 3.1 351} 35,1 35,1 35,1 35,1 35,1 35,1 |
(196€) 35.1 35,1 3%.1 35.1 35,1 35.1) 35.1 3%.1 35,1 35,1 35,1 35,1 |
(1969} 35.1 3S_.1 35,1 3.1 35,1 3511 35,1 35,1 35,1 35,1 35,1 35,1 §
119704 35.1 35,1 35,1 35.1 35,1 35,14 35,1 3.1 35,1 35,1 35,1 35,1 |
11971} 35,1 35,1 35.% 35,1 35.1%f 35.71 35,1 35,1 35,1 35,1 35,1 |
11972} 35,1 35,1 35.% 35 1f 35,1 35,1 35,1 35,1 35,1 35,1 |
11973} 35,1 35,1 35.1) 35.t 35,1 3S.1 35,1 35,1 35,1 |
11974 27.0 27,0y 27.6 27.0 27,0 21,0 27,0 27.0 |
119751 27.0¢ 21,0 27.0 27.0 27.0 27.0 27.0 |
1197¢§ { 27.0 27.6 27.0 21.0 27.0 27.0 |
119771 ! 27.¢ 27,0 27,0 27,0 27,0 |
{19784 i 27.0 27,0 27,0 27.0 |
§1979% i 27.0 27.06 27.0 |
J19EC i 27.0 27.0 |
[ 198 1§ | 27.0 |
119824 i i
j 198 3 f [
11984 | i l
11965y 1 {
11986 i i
119€7] { t
J19¢€8 | i
RETLY I ]
11990} | !

- T G — e - A - A - o A S are A S A o - . A e e W e WD e e e v e e e e v . .. -

2FPISSTO¥ FACTORS FOR VEHICLES THROUGH PMODEL YEAR 1975 AND THROUGH
CALERDAR YEAR 197% ARE BASED ON ACTUAL TESTS OF 1IN-USE VEHICLES,
POST- 1975 CALENDAR YEAR EMISSION FACTCKS FOR ALL VERICLES ARE PROJECTED,



TABLE 1IVv-3

(FOR CALENDAR YEARES 1982-1991)

PID-YEAR EXHAUST EMISSION FACTORS FOR DIESEL-POWERED HEAVY-DUTY VEHICLES
(Gn/r1)
FOR ALL REGIONS EXCEPT CALIFORNIA AND HIGh-ALTITUDE

CARBON MNMONOXIDE

- -~ - .~ ——— -t P _ - — Y - - - - — " 0 — = . R - —— - W A - - g - e e -

CALENDAR YEAR - July 1

{MOLEL |
IYEAR 1982

}19€¢74 35,1

1969 35,1

11979 27,0

11982} 27,0

35.1

35.1

27,0

35,1

35.1

35,1

27,0

27.0

27,0

35.1
35,1
35,1
35,1
35,1
351
35.1
35.1
27,0
27,0
27.0
27,90
27.0
27,0
27,0
27.0
27,0
27,0
27.0
27,0

198¢

s
35,1
s
3.1
35 .1
35,1
35,1
27.0
27,0
27,0
27,0
27,0
27,0
27,0
27,0
27,0
27,0
27,0
27,0
27,0

1587

35,1
35.1
35.1
35,1

5.1
L1
27,0
27.0
27.0
27,0
27,0
27.0
27.0
27,0
27,0
27.0
27,0
27,0
27,0
27.0

1988

35,

27,0
27.¢
27,0
27,0
27.0
21,0
27,0
27,0
27.0
27,0
21,0
27,0
27,0

1969

is 1
35.1
35,1
35,1
27.0
27.0
27 .0
27.0
27.0
<1.0
7.0
27.0
27,0
47.0
27,0
21,0
27,0
27.0
27,0
27.0

1990

s 1
5
35,1
27,0
27,0
7.0
Z1,0
27,0
27,0
27.0
27,0
Z7.0
7.0
21,0
27.0
27,0
27,0
27,0
27,0
1,0

1991

35.1
35,1
27.0
27.0
27,0
27,0
27.0
27.0
27,0
27.0
27.0
27,0
27.0
27,0
27,0
21,0
21,0
27.0
27.0
27.0

1992

1993

A A ———— " = - e - - . ——— = W e G - e W e G e A W G Y W e e W e SR W e e -

*EMISSIOR FACTORS FOR VEHICLES THROUGH PKODEL YEAR 1975 AND THROUGH

CALFRDAR YEAR 1975 ARE BASED ON ACTUAL TESTS OF 1K-USE VEBICLES,

FOST- 1975 CALENDAR YEAR EN1ISSION FACTORS FOR ALL VERICLES ARE PROJECTED,



TABLE 1v-u

FID-YEAR EXHAUST EBISSIOF FACTORS FOR LIESEL-POWERED HEAVY-DUTY VEHICLES
KITROGEK OXXDES (Gm/MI)
FOR RLL REGIONRS EXCEPT CALIFORNIA AND HIGH-ALTITUDE

- — - ——— o —— ——— - - —_ _— o - = = e e e —— - e M MGl e e - A e S - - . - . W - - ———— - —

{HODYL} CALENDAR YEAR - July 1
{YEAE [1970 1977 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981

i

]

!

|

i

|
§3195af 21,4 21,4 21,4 21,4 !
{19551 21,6 21,4 21,4 21,4 21,4 )
[19%6] 21.4 21.4 21,84 21,4 21,4 21,4 i
(1957 21,4 21,4 21,4 21,4 21,4 2%.4f 23,8 !
(19561 21,8 21,6 21,4 21,4 21,4 21.4f 2%v,4 21,4 i
11959 21,4 21,6 21,4 21,48 21,4 21.4§ 21,8 21,4 21,4 i
[1960] 21.8 21,6 21.8 2T.4 21,4 21.4] 21,4 21,4 21,4 21.8 {
11961) 21,8 21,4 21,8 21,4 21,4 2v_4} 21,4 2%v.4 21,48 21,4 21,4 i
[1962] 21,4 21,4 23,8 21.8 21,8 21,4y 21,4 2v.4 21,4 21,4 21,8 21,4 |
J19631 21,6 21,8 21,8 21.& 21,4 21.4) 21,4 2v.4 21,4 2t.4 21,4 21,4 |
11964] 21,8 21.4 21,8 2v.4 2V.4 21,41 23,4 2v.4 21,4 21,4 21,4 21,4 |
[1965f 21,8 21,8 21,8 21,4 21,4 21.4] 21,4 21,6 21,4 21,8 21,4 21,4 |
(19661 21,8 21,4 21,6 21,4 21,4 23,8 21,4 21,4 2.4 2v.4 21,46 21,4 |
FT9€71 21,6 21,4 21,6 21,6 2%v.4 214§ 21.4 21,4 21,48 21,4 21,4 21,4 |
119681 21,4 21,4 21,4 21,4 21,4 21.4) 21.4 2t.8 21,4 21.&8 21,4 21,4 |
11969) 2t1.4 21,48 2%.4 2t.4 21,4 2%.8) 21,4 21,48 2%.4 21,8 21,4 21,4 |
11970F 21,48 21,4 21,86 21,4 21,8 2V,44 21,4 2%V,4 21,4 21,8 21.4 21,4 |
i

§

|

|

I

i

|

$

!

i

i

I

|

{

}

|

i

i

|

i

11971} 21,4 21,8 21,8 21,4 2%.4) 21,4 21,4 21.& 21,4 21,4 21,4
11972 21,4 2%,4 21,48 21,44 21,4 21,4 21,4 21,4 21,8 21,4
119731 21,4 21,8 Z1,4] 21,4 21,4 21,4 21,4 21,8 21,4
11974} 20,1 20,1} 20,1 20,1 20,1 20,1 20.1 20,1
11975} 20.4] 20,1 20.1 20,1 20,1 20,1 20,1
119761 } 2001 20,1 20,1 20,1 20.1 20,1
119771 i 20,1 20,1 20,1 20.1 20,1
11978 i 20,1 20,1 20.1 20,1
11979 i 19.9 19.9 19,9
119801 l 19.9 19,9
[198 1§ } 19.9
11982} I
{1 89834 §
j 1984 ]
11985 i
1 1986 § i
j1987¢ I

i

i

i

——————— —— -~ — T —— O h S - " ——— - — e " e A7 T~ " —— o, - —— i s - = - e n e 4 -

#EMYISSION FACTORS FOR VEHICLES THROUCH MODEL YEAR 1975 AND THROUGH
CALEFDAR YEAR 1975 ARE BASED OK ACTUAL TESTS OF IN-USE VEHICLES,
POST~ 1575 CALENDARK YEAR EMISSYON FRUTORS FOR ALL VEHICLES ARE PROJECTED,



TABLE Iv-4 {FOR CKLENDAR YEARS 1982-1993)

PID-YEAR EXHAUST ENISSION FACTORS FOR DIESEL-POWERED HEAVY-DUTY VEHICLES
HITKOGEN OXIDES (GB/N1)
FOR ALL REGIONS EXCEPT CALIFORNIA AKD HIGH-ALTITUDE

————— o ——— " A = ———— - A - G ——— — W —— = T - — e e S -

{MODEL] CRLENDAR YEAR - July 1
fYEAR (1982 1983 1984 1985 198€¢ 1987 1988 1989 19390 1991 1992 1993

|

{

i

I

}
119664 21,4 21,4 21,4 214 !
119¢71 21,4 21,4 21,4 21,4 21.4 i
(19681 2%.4 21,4 2t.4 21,4 21,4 21,4 |
f1969}) 21,6 21,8 21,4 27,4 21,48 21,4 21,4 \
{1970¢ 21,4 27,4 21,4 21,4 2t.4 21,4 21,4 21,4 l
139714 21,8 21,4 21,4 21,4 21,4 21,4 21.4 21.4 21.4 )
J1972¢ 21.4 21,4 2t.a 21,48 2t.4 21,6 21.4 21,4 21,4 21.4 i
199731 21,8 21,6 21,4 21,4 21,4 21,6 21,4 21,4 21,4 2v.4 21,4 i
{1974 20.1 20.1 20.%t 20,1 20,1 20,1 20.% 20,1 20,1 20.% 20.1 20.% {
{1975; 20,1 20.1 20.%t 20.% 20.1 20,1t 20,1 20.%1 20,1 20.% 20.% 20.1 §
{1976} 20,1 20,1 20,1 20.,% 20,1 20,1 20,1 20.% 20,1 20,1 20,%v 20.1%1 }
j1977¢ 20.1 20,1 20.% 20,1 20,1 20,1 20,1 20.% 20,1 20.1 20,1 20,1 j
{19784 20,1 20,1 20.% 20.t 20,1 20,1 20.% 20.1' 20,1 20.% 20.1 20.1 |
{1979 19.9 19.9 19.9 19.9 19.9 19.9 19.9 19.9 19.9 19.9 19.9 19.9 |
{t9e0p 19,9 19.9 19.9 19.9 19.9 19,9 19.9 19.9 19.9 119.9 19.9 19.9 |
[1981} 19,9 19.9 19.9 1%.9 19.9 19.9 19.9 19.9 19.9 9.9 19.9 19.9 |
{

!

i

1

i

t

i

|

i

§

{

|

f19€2( 19,9 19,9 19,9 19.9 19,9 19.9 19.9 19.9 19,9 19,9 19,9 19,9
11983} 19,9 19.9 19.9 19,9 19,9 19,9 19,9 19,9 19,9 19,9 19,9
| 1984 ) 19,9 19,9 19,9 19,9 19,9 19.9 19,9 19.9 19,2 1%,9
{ 1985} 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 53
19861 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3
§1987} 5.3 5.3 5.3 5,3 5.3 5.3 He3
§19€8] 5.3 5.3 5.3 5.3 5.3 5.3
{19891 5.3 5.3 5.3 5.3 5.3
11990 5.3 5.3 5.3 5.3
5.3 5.3 5.3

5.3 5.3

5.3

——— —— - —— A~ . —— ——— " - ot W A s o ———— ——— —— v — - W e - A — E— . e

SEMISSION FACTORS FOR VEHICLES THKOUGH PMODEL YEARR 1975 AND THROUGH
CALENDAR YEAR 1975 ARE BASED OM ACTUAL TESTS OF IN-USE VEHRICLES,
POSY- 1975 CALENDAR YEARR EMISSION FACTORS FOR ALL VEHICLES ARE PROJECTED.



TABLE 1IV-5
TRAVEL WEYGHTING FACTOR CALCULATION

DIESEL-POWERED HEAVY-DUTY VEHICLES

o . o, . S e o, S s St

(a) (b)
¥ehicle PFractiom Total Annual Mileage ((a) = (b) /sun)
__hge__ _Registration  Accumulation Rate (a)*(b) Travel Fraction
? 0.077 73600 5667 .2 0,102
2 0,135 73600 9936 ,0 0,178
3 0.13% 69900 9366 .6 0,168
q 0,131 63300 g292.3 0,149
5 0.099 %600 5603 .4 0.101
6 0.090 50000 4500 .0 0.081
7 0.082 45600 3739 .2 0,067
B 0.062 41200 255%4 4 0.046
9 0.045 38200 1719.,0 0.031
10 0.033 36000 1188 0 0,021
11 0,025 34600 865 .0 0.016
12 0.015 33800 507.0 0.009
13 0.013 33100 430.3 0,008
14 0,011 32400 356 4 0.006
15 0.010 30900 309 .0 0,006
16 0,008 28700 229 .6 0.004
17 0,007 25700 179.9 0.003
18 0.006 21300 127 .8 0.002
19 0.005 18400 92.0 0,002
20 0.004 15400 61,6 0.001

SUB: 55724 .6



TABLE IV-5&A

RVERAGE CUNULATIVE BILEAGE
BY VEHICLE AGE =~ July 1@

e S i e et s B . s . e e

Age_ (Years) Cumulative Nileage

1 ' 18400
2 73600
3 146738
4 216275
5 279562
& 3361175
7 3BeuSC
8 432050
9 873425
10 511725
11 547825
12 582500
13 616312
L] 649412
15 681712
16 112525
17 7841125
18 766650
19 788137
20 806525

The methodology for calculating average cumulative mileage
is presented in Appendix G,



TARLE JV-h

SPEEL COFRECTICN FACTOR COFFFICIFNTS
FOR UILSEL-POWLRED BEAVY-NLUTY VEAICLIES

FOR ALL REGIOKS FXCEPT CALIFORNIARA AND HIGH-ALTITUDE

e ot et - e e ——— o —— . o~ o S~ T — oV — . o " o 7 e e e SN o . o A e S S o o e ot

o s - —_— . —— — — - —— — ————— i . o O Oy e e - Y o G o

} HYDROCARHOX R f CAREGN MONOXIDE | MITROGEN GXITES

et e e i i T s e - e - - G - —— . | i - Y o s o —— e " — . o Ve e e " — s - — o — T o

e e s ot s o e ot e e o e A o . i v o T o  —

| I i
i PRF¥-TCT78} 0,940 -0,055 00,0008} T, 440 -0,092 OC.CCW} 0,623 -0,0u3 00,0006
| ! ! {
] 1974-1%9781 02,820 -0,051 C,.0C05¢ 1,200 -0,672 0.00Cet C.7:0 -0,0%8 0,004
| 1 } |
{ 1,200 -6_,072 0,.0006¢ T 440 -0,068 C,.00CE| 1.000 -G, 074 0,001

. v - ¥ - e e - —————— =
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o

i
| |f REV VEHICLE | DETERIOR
POLLUTANT | MODEL YEAER || EMISSION RATE | (PER 10,000 RMILES)

°°°°°°°°°°° il § Balatedetatidebledetedabad |
i it 1
HC } PRE-1974 {} 0.50 t
HC i 1974-1978 0.40 ¢
HC § 1979-1982 i 0,40 }
NC t 1983+ 1 0.25 ]
{ il I
Co ] PRE-1974 il 1.32 }
co { 1978-1978 | 0.66 i
Cco { 1979-1982 | 0,66 {
co i 198 3+ il 0,66 {
| i |
NOX }I PRE-1974 || t.11 i
NOX § 1974-1978 11 1.00 i
ROX f 1979-1984 |} 0.99 |
woXxX { 31985+ it 0,27 {
{ it |

TRBLE Iv-7

IDLE EMISSION EKATES

BEAVY-DUTY DIESEL VEHICLES

FCR ALL AREAS EXCEPT CALIFORNIA AKD HIGH-ALT

ITUDE

.

__A__(GM/mIN.) | __B__(GH/HIN,)

——

—— e

ATION

S S e Ay b - - — - ———— -

0.00
0.00
0.00
0,00

0.00
0.00
0,00
0,00

0.00
0,00
0,00
04,00

RATE

SR W e guan WS NI AN A SR GG e AN Sem SR R amy aAee G e

The Idle Emission Factor is calculated fronm
the linear equation € = a + bY, where C is the
idle emission factor for a vehicle with
cusulative mileage M, a and b are the factors
listed in the above table, and Y = RK/10000,



TABLE IV-8

COQEFFICIENTS FOR AVG, WEIGHT AND AVG, WEIGHI/CID
FOR DIESEL-POWERED HEAVY-DUTY VEHICLES

FOR ALL REGIONS EXCEPT CALIFORNIA AKRD HIGH-ALTITUDE

__________ |___NITROGEN OXIDES |
{BODEL YEAR} b0 b1 b2__|__bo b1 b2__{§__b0_ b1 b2 |

| i i i
{ PRE-1974 § 2.058 -0.005 -0.0t4}-0.533 -0.030 0,083} 0,085 0.020 0,002}
i { L 1 {
i 1974+ | 0.893 0.015 -0.0064-0.299 0.030 0.003] 0.138 0,023 0.0C01}
| [ N | S I |

| __BYDROCARBOMS _____|_CARBON MONOXIDE ¥_OXIDES _

P(ipnog) = bO + b1(NT/1000) + b2 (WT/CID)

This correction factor is applicable only to diesel-powered HDV¥s with
veights ranging from 19000 to 55000 pounds and CID of 5S40 to 600,
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TABLE v-1

EXHAUST ERISSION RATES

BOTORCYCLES

FOR ALL AREAS EXCEPT CALIFORKRIA AND HIGH-ALTITUDE

— - — — " o — o o

. 1__A__(en/BILE) |} B__ (GH/BILE} i
1 i1 BEW VEHICLE | DETERIORATION RATE |

POLLUTANY | RMODEL YEAR || ERMISSION RATE | (PER 10,000 MILES) |
“““““““ il I B Bttt it |
i i l l

HC I PRE-1978 |} 8.96 | 1.17 (

HC i 1978-1979 | 4.70 1,03 i

HC i 1980-1982 | 3.82 | 1.03 I

HC [ 1983+ i 0.29 | 0.23 |

| it | |

co { PRE-1978 (| 36,40 1.54 i

co | 1978-1979 || 20,27 &,00 i

co | 1980-1982 || .86 | 4,00 ]

co 1 1983+ i 2.71 2.00 t

! b i i

¥Ox | PRE-1978 || o.t8 | 0.00 i
NOx { 1978-1979 | 0.28 | 0.00 f
NOx | 1980-198a |} 0.5 0.00 i
XOx | 1985 T 0.04 | 0.22 i

¢ ' { 1

|
|
|
i
|
|
i

The Bxhaust Emission Factor is calculated fronm
the linear equation C = a ¢ bY, vhere C is the
exhaust emission factor for a vehicle with
cumulative mileage B, a and b are the factors
listed in the above tadble, and Y = n/10000,



TALLE V-2
®IC-YEAR EXHAUST EMISSION FACTORS FOUKR FMOTORCYCLES

HYDROCARKONS (GM/MI)
FOR ALL REGIONS bXCEPT CALIFOGHRFIAR AND RICH-ALTITUDE

{ oD} CRLENDAR YEAR - July 1 i
JYERER §1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 198G  1vt1 |
o S T e e e e e e e ee oo |

j19%1) 12,4 i
J1SC2) ¥2,2 12,4 !
J1952) 12,1 12,2 12.4 i
FTOSE) 11,9 12,1 12,2 12,4 j
FISSSE 11,8 11,9 12,1 12,2 12,4 |
F19S€) 11,6 11,8 11,9 12,1 12.2 12,4}

F19S71 #1.5  11.6 11,6 11.9 12,1 12,24 12.4

FI9SF] T3.3  11.% 1t.6 1l.& 11,9 12,3} 12.2 12.4

J1959) 11,2 11,3 11,5 11.6 11.8 11,94 12.1 12.Z 12.4

PI9ECTE 11,0 11,2 1.3 11.5 11,6 11.86) 11.9 1Z.% 12,2 12,4

JIYET 10,9 11,0 11,2 11,3 11,5 Vi.6) 11,6 11,9 2.1 12,2 12.4
11%€24 10.7 10,9 11,0 11.2 11.3 11,5} 1.6 11.& 11,9 2.1 12,2 12.4
J19€31 10.5 10.7 10.9 11,0 11.2 ¥1.3} 11.% 1.6 11,8 11.9 12,1 1..2
P1%6L) 10,3 10.5 10,7 10.9 11.C V1.2 11,3 11.% 11,6 Mi.6 11,49 1.1
(1965} 10,1 10.3 10,5 6.7 10,9 11.0) 11,2 11,3 11,5 11.6 11,68 11,9

l
)
|
|
}
|
|
i
i
!
|
|
|
|
i
j19e6) 3.9 10,1 10,3 10,5 10,7 1¢.%1 1.0 11, ¥1.3 11,5 11,6 11.¢ |
§19¢ 7)) 9.7 9.9 16, v 10,3 10,% YW TP 1.9 1,00 Yy 20 1y, t1.hy  til.e )
J19¢E) 9.5 9,7 $.% W1 1¢,3 10.%) 10,7 16, 11,0 11,2 11,3 11,9 |
11962 9.2 9.5 9.7 9.4 10,1 3,3 1w,y 10,7 10,9 tr.6 11,2 vi,.3
}167C | 9,0 9,7 Yeb S,.7 9,9 10,1y 1ww,3 10X 10,7 10.¢ 11,6 11,2 )
P1971} 5,0 9,2 9,*% q.7 9.9 1.1 10,3 10,5 1.7 1W.9 11,0 |
11972} Y,0 4, < Qs 9,7y 9%9.v 0.1 10,3 w..> V0.7 10,9 )
j197: 4 4,0 8,2 9.5y 2.7 S.9 10.v  W,3 TG,y 10,7
J1474y 9.¢C Y. 9.5 3,7 9.9 10,1 0.2 10,5 )
11975} “.Cy 9.2 a.s 9.7 8,9 10.,v 10.3 |
§19%¢ t 9.0 9,4 9.% S.7 9.9 10,1 }
f1977} { 4.0 9.2 9.5 9.7 4.9 |
[RENFAS] i 4.8 4.9 9.2 Yl |
f1e79] | 4.t 4,9 5e2 |
F198C { 3.9 4.0
IR I 3.y |
11962 } |
1198 3] I I
1ok uy i |
j1o9rty { t
FYURE | ! |
R L } i
ISR ! |
§ 1907 H !
$ 19704 1 \

S e e e em e e e e e R e e e A e B W S e e e e e e e M e v AR A S e o s . e e A e WE T G rm W S e e e A e e A W e - -

TEFISSTIUN FACTCERS FOR VEHICLES THROUGH MCDEL YEAR 1975 AND THROUGH
CRLENDAR YE¥RR 1975 ARE BASEL OB ACTUAL TESTS OF IX-USE VEHICLES,
FOST-187% CRLENDAR YEAR EMISSION FACTORS FOR ALL VEHICLES AKE PhOJECTED,



TABLE V-2 (FOFR CALENDAR YEARS 1982-1993)

MID-YEAR EXHAUST ERMISSION FACTORS FOE MOTOBCYCLES
HYDROCARBOXS (GH/NI)
FOR ALL REGIONS EXCEPT CALIYORNIRA ARD HIGH-ALTITUDE

- - W - e U W - v 4 A W W A S GRS M P e M G - T A W e T P A BeP i . W P W O - - v — - -

[MODEL{ CALENDAR YEAR - July 1
JYEAR }1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993

11967¢ 11,8 11,9 2.1 12,2 12,4

(19681 1.6 1.8 1.9 12,1 12,2 12.4

11969 11,5 11.6 1.8 ¥1.9 12,1 12,2 12.4

119707 1.3 1.5 11.6 ti.8 11,9 2.t 12.2 12.4

FI19734 11.2 11,3 11.5 31,6 11.8 11.9 12.% 12.2 12.4

[1972( 11,0 tt.2 t1.,3 11,5 11.6 V1.8 11,9 12,1t 12.2 12.4

§1973] 10.9 11,0 1¥.2 1.3 1.5 1.6 1.8 11,9 12,1 12,2 12,4
j3974) 10,7 10.9 11,0 11,2 11.3 11,5 11,6 11,8 11,9 12,1 12.2 12.4
12.2
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SENISSTION FACTORS FOR YERICLES THROUGH MODEL YEAR 1975 ARND THROUGH
CALENDAR YEAR 1975 ARE BASED ON ACTUAL TESTS OF IN-USE VEBHICLES,
POST~-1975 CALENDAR YEAR ERBISSION FACTORS FOR ALL VERICLES ARE PROJECTED,



TABLE Vv-3

BRID-YEAR EXBAUST ENISSION FACTORS FOR NOTORCYCLES
CAREON MONOXIDE (GB/NI)
FOR ALL REGIONS EXCEPT CALIFORNIA AND BIGH-ALTITUDE

- - W - O - — e e S s W G e S e e e Y e - T G e e e W W R e W W W S G W P S el @ R W R R W W L G W -

{BODELY CALENDAR YEAR - July 1 i
[YEAR [1970 1971 1972 973 974 3975 1976 1977 1978 1979 1980 1981 }§

119521 38.7 38.9 i

i

i

I

i
$¥954¢ 38,3 38,5 38,7 38,9 { {
} 1955 38.t 38,3 38,5 38,7 38.9 | |
j 19561 37.9 38, 38,3 38B.5 38,7 38.9) |
19571 37,7 37.9 38_.%t 38.3 38,5 38,7 38,9 {
1958y 37.5 37.7 37,9 38,1 38.3 38.5} 38.7 38.9 )
j19%9} 37.3 37.5 37,7 37.9 38.% 38_.3¢ 38,5 38,7 38.9 i
[1960¢ 37.% 37.3 37.5 37.7 37.9 38.1f 38,3 38,5 38,7 38,9 |
[1961 36.9 37.% 37,3 37.5 37.7 37.9¢ 38,1 38,3 38,5 38.7 38,9 |
[1962¢ 36,7 36,9 37,1V 37,3 37.% 37.7% 37.9 38.1 38,3 38,5 38,7 38.9 |
j1963 36.5 36,7 36,9 37,1 37.3 37.5¢4 37.7 37.9 38,1 38,3 18,5 38.7 |
f19648} 36,2 36.5 36,7 36.9 37.v 37.3) 37.% 3r.7 37.9 38,1 38,3 38.5 |
}1965) 36,0 36.2 36,5 36,7 36,9 37,%vy 37,3 37,5 37.7 37.9 38,1 38,3 |
119¢6f 35,7 36,0 3.2 36.5 36,7 36.,9¢ 37,1 37.3 37,5 37.7 371.9 38.1 |
11967} 35.% 3.7 36,0 36.2 36.5 36,7} 36.9 37.1 37.3 31,5 37.7 37.9 |
11968) 35.v 35,4 35,7 36,0 36,2 36,5} 36,7 36,9 37.1v 37.3 37.%5 37.1 |}
j1969} 34,7 35.1 35,4 35,7 36.0 36.2¢ 36.5 36,7 36,9 37,1 37,3 37.5 |}
11970 3.5 34,7 35,1 3%.4 35,7 36,01 36.2 36,5 36,7 36.9 37.1v 37,3 1
|

i

|

|

1

l

|

'

I

|

i

'

l

t

I

I

|

|

i

|

11971} 36,5 34,7 35.1t 35,4 35,71 36.0 36,2 36,5 36,7 36.9 37.1
11972% .5 36,7 35,1 35,44 35.7 36,0 36,2 36.5 36.7 36.9
11973} 38,5 34,7 35.tf 35.4 35,7 36.0 36.2 36.5 36.7
11974 38,5 34,71 35,1 35,4 35,7 36.0 36.2 36.5

11975] 36,54 38,7 35,1 35,4 35,7 36.0 36.2
119761 } 3.5 34,7 35,1 35,4 35,7 36,0
34,5 38,7 35,1 35,4 135.7
20.% 21.v 22,1 22.9

20,5 2t,.r 22.1

.Y 15,7

15.1
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SERISSIOR FACTORS FYoR VEHICLES THROUGH MODEL YEAR 1975 AND THROUGH
CALENDAR YEAR 1975 ARE BASED OR ACTUAL TESTS OF IN-USE VEHICLES.
POST- 1975 CALENDAR YEAR ENISSION FACTORS FOR ALL VEHICLES ARE PROJECTED.



JPOFEL}
{YEAR 1982

F1978) 213,46
19791 22.°
§I9€0) 16,06
jr98vy 15,7
PISR2ZY 15,1
£ 198 3¢
11988
F19EYy
1986
119874
{14968
f 1994
1 ¥99¢
Fi3914
RSP
19939

TAELE

¥-3  {FOR CRLENDAW YERRS 1982-131993)

BID-YEAR EXHAUSLT EMISSICON FACTORS YOR KOTORCYCLES
CARERON MONODXIDE (Gu/Ni)
FOB ALL REGIORS EXCEPT CRLIFOREIAR ARU HIGH-ALTITUDE

1933

38.9
g7
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37,17
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36,9
36,7
36,5
25,0
26,3
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17.5
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3.1

7.8
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TABLE V-4

BID-YEAR EXHAUST EMISSION FACTORS FOR ROTORCYCLES

NITROGEX OXIDES (GR/RI)
FOR ALL REGIONS EXCEPT CALIFORNIA AND HICH-ALTITUDE

1961 |

CALENDAR YEAR - July 1

|MODELY

1972 1973 1974 1975 1976 1977 1978 1979 1980
R i el
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{YEAR 11970
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*¥FISSIOR FACTORS FOR VEBICLES THROUGH MODEL YEAR 197% AKD THROUGH

CALENDAR YEAR 1975 ARE BASED ON ACTUAL TESTS OF IN-USE VEHICLES,

POST~- 1975 CALENDAR YEAR EMISSION FACTOKS FOR ALL VEHICLES ARE PROJECTIOD.



1987 1988 1989 1990 39971 1992 1993

CALENDAR YEAR - July 1
1986

(FOR CALENDAR YEARS 1982-1993)
NITROGEN OXIDES (GH/BI)
FOR ALL REGIONS EXCEPT CALIFORNIA AND HIGH-ALTITUDE
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THROUGE MODEL YEARR 1975 AND THROUGH

CALENDAR YEAR 1975 ARE BASED ON ACTUAL TESTS OF IK-USE VEHICLES,
POST- 1975 CALERDAR YEAR EMISSIOR FACTORS FOR RLL VEBRICLES ABE PROJECTED,

2FMISSION FACTORS FOR VEHICLES



TABLE ¥-5

TRAVEL NEIGRTIKG FACTOR CALCULATION

BOTORCYCLES
(a) (b)
Vehicle Fraction Total Annual Mileage ( (&) ® (b) /SUN)
Age Reciztration Accumulation Rate (a}$(b} Travel Fraction
1 0.10% 2010 2110 0.107
2 0.225 2510 564 ,7 0.286
3 0,206 2070 426 .4 0.216
4 0,149 1850 275 .6 0.140
5 0.097 1720 166 .8 0.085
6 0.062 1620 100 .4 0.051
7 0.04b 1550 71.3 0.036
8 0.033 1490 49,2 0.025%
9 0.029 1430 41.5 0,021
10 0.023 1390 32.0 0.016
11 0.008 1350 10 .8 0.005
12 06.00% 1320 6 .6 0.003
13 0.013 1290 16 .8 0.008
14 0.000 0 0.0 0.000
15 0.000 0 0.0 0.000
16 0.000 0 0.0 0.000
17 0.000 0 0.0 0.000
18 0.000 0 0.0 0.000
19 0,000 0 0.0 0.000
0 0.0

20 0,000 6  ___0 0 0.000
sum: 1973,

~N



TABLE V-5&

AVERAGE CUMULATIVE RILEAGE
BY VERICLE AGE - July 1

BOTORCYCLES

Age_(Years) Curulative Rileage

1 503
2 2073
3 4465
4 6563
S 8424
6 10147
7 11771
B 13322
9 g2
10 16285
11 17635
12 18986
13 20306
14 21597
15 22867
16 28117
17 25349
18 246569
19 27779
20 28979

the methodology for calculating average cumulative mileage
is presented in Appendix G,



TABLE V-6
Genegal Formula for Ripstwx

The general formula for the speed-temperature-~hot/cold correction
factor, Ripstux, for MOYORCYCLES is given by:

Ripstwx = (BAGITERFM + BAG3TERN + BAG2TERA)
DENOM

vhere (using * for multiplication and exp for exponential fumnction):

BAGITERM = ¥ %{exp(a-b®T) ¢ c + dRAjJR(v(2,s1)/v(2,26))
BAGITERN = X 2 ( e ¢+ £2R)B(V(G,S3)/V({g.26))
BAG2TERE = (V-w-x}%( h + j*A)*(v(g,S2)/v(g,16))
DENON = (d0 + d1%h)

v = fraction of total eiles which are driven in cold start condition

x = fraction of total miles which are driven in hot start condition

T = ambient temperature (F)

A = vehicle age minus 1, in years

g = index for model-year/region groups; see Table 1-ba

sl,s2,s3 = average speeds (miless/hour) for bags 1, 2, and 3
v{g,si} = bag-specific speed correction factor; see Appendix B

and where:
a,b,c,d,e, f,h,3,30, and d1 are constant coefficients wvhich are
functions of model-year group and pollutant, as follows:

- — ——— ——— — o

§Pol {Eqn | a i b { c | 4 4§ e §f £t ¢t &k H i | d0 Tan H
bkl Rl Bhtid |- - - f-——-=-- - Babataitted Tetebttel Rttt Rl |
HC§ 1 | 2.93103.0187279F .673F .569) 84,75 § 3931 5.69 | .47% 5,67 .47}
BC] 2 § 2.93101.0%4779F -2 4%} .863] 2.43 § .555f 2.6V § 5974 2,801 .64
RCf 3 | 2.843394.023591F .623f .307%p .11 § 284} 1,05 § 2705 1,381 .28}
HCE % § 1.9938] _.022269) -.032) .84S) 497 §} 3571 .243F . 175F .S54}p .28}
et Rehiel Sl - {i-——- - j-——m—-- j-—=-- -t
Coy ¥ 1 5.6548}1,0159651-18_78) 9,621 uz_. 84) 5,76} 57.57F 7. 74156, 43}17.591}
€0 2§ 5$.65483,.0159651-33,89F 9,77} 25,26 4_71} 3%.90( €.70136.,8016_.79}
Cof 3§ S5.5060(,028945) 11,29} 4,24} 15,851 2,34 21171 3.13123.7013,14}
cojp a4 § 64,2391 ,.017522¢4 -.20 ¢t 6.99% 4,121 2.2014 3,96} 2.12) 6,98 )13, W4y
[ Btk Subaiadt Salndedieti - f———- - === - -
j@oxg v §f ~100,. ¢y G.,0 { 1,14 § 0,0 4§ V,25¢1 0,0 § O.8Y (1 0,0} 1,0 ¢t 0,04
jBOx§ 2 § =100, §} O.0 § 1.16 } 0,0 ¢ 1,26 §j 0,0 } 0,80 ] 0,0 1 1.0 | C.0}f
(¥0xy 3 ~100, i Q.0 § 3.2 ¢ 335 2,99} 1841 1.89 ! V1161 2,471 18]
pBoxg & § 3100, ¢ 0.0 0§ 305 5 3By .88 f 180§ 2.0t t _126) 2.4861 .18}
L S DU I H I DU SN DI S | 1 ___1
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5 5 Used for FKcdel Years: i
{ Egn j-—>--mmroro o m s s e e s e e o i
1 §f For HC amnd CO | For NOx i
- o s e e s e e i
| B I Pre-1978 i Pre-1978 ]
| Y S | Post—- 1977 H Post-1977 i
| I B | Kot Used } Not Used $
i 4 § Kot Used | Kot Used i
i § | !




TABLE V-ba

Specification of Speed Terms (Vg)
Used in the General Formulas for Ripstwx

MOTORCYCLES
FOR ALL AREAS EXCEPT CALIFORNIA ARD HIGH-ALTITUDE

Vehicle_ Group Group_Reference_ (q)

lou-Altitude Pre-1978 Gioup 2

Lew-Altitude 1978+ Group 17
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IDLE ENYISSION RATES

TABLE V-7

MOTORCYCLES

FOR ALL ABEAS EXCEPT CALITOERNIA AND HIGB-ALTITUDE

1.

POLLUTAST

- e - ne - ——

HC
HC
RC
HC

co
co
co
co

NOX
NOX
¥OX
NOX

—— ———

R S SN PR WA G WO GMR G W WS PR GNS Pon TR e ey e e

i

BODEL YEAR ||
---------- -1

PRE-1978
1978~1979
1980-1982

1983+

PRE-1978
1978-1979
1980-1982

1983+

PRE-1978
1978-1979
1980-1984

1985+

)
}
{

e WBe W SN G G G WS SRR GES GER N G aue SN
e W YRR wwh Y GUD D Qe URP URE GNm WS e

4,05
2,12
1.72
0.13

8,27
4 .87
3.57
0.65

0,01%
0.02
0.045
0,01

A__(GR/MIN,) | B _(GH/BINK,) ____|
NEW VENICLE
EBISSION RATE

A Oy e Re wwn o - ——

| DETERIORATION RATE |
| (PER 10,000 mILES) |

0.36
0.62
0,62
0.10

1.28
1.12
1,12
0.u48

0,00
6.00
0.00
0.01

W e D TED R FWP R G G SR R SEe RER G GBS e e
T AR Sy N GuD GEm SR R W W T MR S Gme e W

|

The Idle Emission Factor 1is calculated from
the linear equation € = a + bY, vhere C is the
idle emission factoxr for a vehicle vwith
cumulative mileage N,

a and b are the factors
listed in the above table, and Y = B/10000,



TABLE V-8

Crankcase and Evaporative HC Emission Factors
{gm/m1)

NOTORCYCLES

FOR ALL AREAS EXCEPT CABLIFORHIR AKD HIGH-ALITITUDE

Bodel Yea:r Hydrocarbon Emissions (gm/mi)

Pre-1978 1.60



APPENDIX A

Selected Speed Correction Factors



Group Definitionms

Group Humber Group Definition
Group Pre-controlled, High-altitude
Group 2 Pre-controlled lLow-altitude
Group 3 1966-1967 California
Group & 1968 lLow-altitude
Group S 1969 Low-altitude
Group 6 1970 lLow-altitude
Group 7 1971 Low-altitude
Group 8 1968 High-altitude
Group 9 1969 High-altitude
Group 10 1970 High-altitude
Group 1% 1971 High-altitude
Group 12 1972 High-altitude
Group 13 1972 California
Group 14 1972 Low-altitude
Group 15 1973-1974 High-altitude
Group 16 1973-1974 Californaia
Group 17 1973-1974 low-altitude

Group 18 1975 and later, all areas



SELECTED SPEED CORRECTION FACTORS - v (qg,s)

SPEED (MPH)

POL GE 5,0 10, 15, 20, 25, 30, 35, 40, 4%, 50, %5, &0,
BC 1 3,%07 1,679 1,201 0,967 0,859 0,761 0.684 ©0.629 0.598 0,585 0.571 0.516
HC 2 3,297 1,749 1,224 0,986 0,844 0,740 0,659 0,600 0.564 0,547 0,530 0,481
HC 3 3,083 1,768 1,218 6.985 0.840 0,732 0_.6u% 0.590 0.553 0.531 0.500 0. 426
RC & 3,470 1,808 1,246 0,984 0,821 0.700 0.606 0.538 0. 497 0,472 0 445 0,381
HC % 3,419 1,773 1,231 0,985 0,838 0,720 0,630 0,565 0.526 0.504 0,479 0.u14
HC 6 3,123 1,694 1,208 0,987 0.6853 0,754 0,677 0.622 0,590 0,575 0.556 O 494
RC 7 3,160 1,709 1,215 0,986 0,845 0,740 0.658 0.600 0,567 0,551 0,.%28 0,459
HC & 2,700 1,548 1,160 0,991 0,890 0,813 0,750 0,706 0,685 0.683 0.678 0,622
BC 9 2,902 1,599 1,169 06,988 0,889 0,817 0,759 0.7 0,693 0,688 0.683 0,640
HC 10 3,040 1,650 1,191 0,990 0.870 0,778 0.705 0.653 0.625 0.615 0.603 0.546
HC 11 2,798 1,571 1,169 €¢.990 0,878 0,789 0,717 0.668 0,646 0,640 0.619 0,528
BC 12 2,928 1,624 1,186 0,990 0,873 0,785 0,714 0,664 0,639 0,632 0,622 0,563
HC 13 2,70% 1,547 1,164 0,987 0,869 0,770 0,690 0.636 0,611 0.604 0,561 0 t85
HC 14 3,276 1,726 1,217 0,986 0,845 0,736 0,651 0,590 0,555 0.539 0,520 0,457
HC 15 2,835 1,582 1,172 0,990 0,877 ©.789 0.71%19 0.671 0,648 0644 0.632 0.557
HC 16 2,763 1,576 1,181 0,989 0,849 6,731 0,637 0.575 0,546 0,534 0.501 0,387
e ¥7 3,963 1.931 1,285 0,981 0,784 0,635 0,523 0. 447 0,401 0,373 0.337 0.258
BC 18 3,%19% 1,708 1,228 0,984 0,803 0.653 0.580 0,468 0,433 0,416 0,375 0.261
co 12,389 1,463 %,142 0,991 0,889 0,803 0,733 0.686 0,666 0.664 0.648 0,559
€O 2 3.2%3 1,751 1,225 0,986 0.841 0,733 0,650 0.591 0,556 0,538 0.517 0,453

Co 3 3,656 1,8%7 1,451 0,985 0,838 0,738 0,664 0,609 0,574 0,555 0,544 0,517
Co &4 3.,62Y 1.845 1,253 0,984 0,824 0,707 0,619 0,55 0,517 0,493 0,465 0,399
co S5 4,554 2,120 1,329 0,979 0,780 O.648 0,543 0,469 0, 417 0,384 0,358 (0,323
Co 6 4,511 2,103 1,326 0,979 0,777 0,637 0,532 0,457 0,407 0,374 0,345 0,299
co 7 4_17& 2,003 1,299 0,975 0,776 0,633 0,527 0,453 0 406 0,376 0.34%Y 0,273
co & 2,385 1,418 1,12% 0,992 0,905 0,826 0,760 0,.71¢ O 702 O_.7%0 0,700 0,599

Co 9 2,277 1,.39% 1. %13 0,993 0,912 0,840 0,779 0, 74z 0,736 0,754 0,756 0,661
co 10 2,541 1,488 1,169 (0,990 0,873 0,769 0,684 0,628 0,607 0,607 0,588 0,477
co 1t 2,51 1,476 1,%08 0,989 0,863 0,746 0,650 0,590 0,566 0,564 0,531 0,394
co 12 7,885 1,540 1,149 0,991 0_.892 0,805 0,730 0,679 0,659 0,660 0,686 0 542
co 13 2,791 1,916 1,291 0,980 0,771 0,612 0,496 0,420 0,378 0,354 0,323 0,245
Co 14 4 _056 1,950 1,281 0,982 0,804 0,675 06,578 0,510 0,470 0,452 0,437 0.392
Co 15 2.599 1,459 1,927 0,992 0,900 0,861 0,739 0,690 0,675 0,681 0,660 0.529
co 16 3,386 1,746 1,239 0,965 0,797 0,643 0,529 0,460 0,428 0,452 0,361 0,228
Co 17 4,239 1,980 1,293 0,981 0,782 0,634 0,525 0,454 0,415 0,395 0,364 0 _ 279
CoO 8 2,988 1,58t 1,183 0,986 0,821 0,67Y 0,557 0,492 0,475 0,477 0,433 C. 264

1 1.505% 1,060 0,980 1,009 1,161 1,319 1,839 1,510 1,549 1,606 1,761 2,126

2 1,282 y_ 031 0_.976 1,004 71,073 1_.146 3,203 1,239 1,265 1,306 1,404 1_615

3 0,990 0,946 0,960 1,004 1,058 1,109 1,150 1,162 1,213 1,258 1,381 1,490

& 1,063 0,992 0,980 1,003 1,038 1,075 1,105 1,129 1,152 1,189 1,257 1,384
¥ox 5 0,978 0,970 0,98% 1,002 1,026 7¥,049 1,070 1,091 1. 135 1 _¥5%%1 1,208 1,298

6 0,927 0,928 0,956 1,004 7,056 1,102 1,10} 1,173 1,206 1,.2%0 ¥,323 1 _4u5

7 1,003 0,989 0,960 1,004 1_059 1,110 1.750 ®¥_180 1,207 1,250 7.33%1 1,483

8 1,284 1,006 0,944 1,008 Vv_128 1,255 1,3%9 1,429 1,477 1_.531 t_.641 1,877
Nox 9 1.%83 0,967 0,944 3,007 1_105 1,201 1,275 1,323 1,358 1,406 1,571 1,733
ROx 10 1.324 0,998 0,330 1,010 1,153 1,296 1.4ty 1 _ 4t 1,526 1,588 1,723 2,034
FOx 11 1.8t 0.98% 0,%4b6 1,007 1,109 1,214 1,300 1,361 1,407 1_ 463 1,570 1,787
NOx 12 1,014 0,860 0,887 %.07%2 1,174 1,330 1,450 1,542 1.606 1,678 1,810 2,070
¥0x ¥3 0,589 0,806 0,932 1,004 1,043 1,070 1,097 1,132 1,175 %¥,22% 1,258 1,268
BOx &8 0_.999 0.903 0,928 1,008 1,132 1,209 1.282 1,332 1.370 1,421 1,526 1,737
¥Ox Y5 1,082 0,907 0,.96G% +.070 71,148 1,28C 1,382 %, 451 1.50% 1,563 1,697 1,954
KOx 16 0 _.856¢ 0,943 (0.986 1,001 3,002 1,000 1,002 1,0%4 ¥,036 1,067 1,703 1,13%
¥O0x 17 0,808 0,864 0,938 1,006 1,069 ¥,12% 1,161 1,193 1,226 1.274 3,353 1_uB6
NCx 18 ¢_.816 0,819 0,897 1,009 1,124 1,222 1,294 1,344 1,386 1 4ue 1,560 1,777
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SELECTED SPELS CORFEUTLOLE FRAUTORS ~ ¥ {g,8)

SPEED {MPR;

POL GF  b,.0 1. 16, ¥, %, i3, 36, B,
HC 1 2,662 1,564 1, %26 C_.957 0,837 0, 744 0,67% 0,621
HC 2 2,816 1,601 1,763 0,95%3 0, 021 v, 722 0,868% 0,591
BC 3 2,662 1,572 1,959 0,951 0,836 0,733 0,635 0,587
HC 4 2,951 1_ 650 1,180 G, 967 ¢, 795 U . &67Y 0,590 0,528
KC 5 2,901 1,620 1,168 0_.9%0 9,809 0,700 0,615 0,555
HC & 2.680 1,558 1,151 0,°5%6 0,837 0,737 0,684 0,614
HC 7 2,709 1,571 1156 0,.%%8 0 _ 822 0,722 ¢ 644 0,592
HC 8 2.383 1,438 1,116 ©.9%68 Q8748 0,799 0,740 45,700
BC 9 2,897 1,477 1,%22 0,968 0 873 0,604 0,749 L, 210
HC 0 2,605 Y_520 1,139 G_,%62 0.85%0 0,762 0,633 U 64b

HC
HC
HC
HC
HC
HC
HC
B

11T 2,813 1,457 1,723 ©,.96&% 0,8%% 0,773 0.70% 0,662
12 2.523 1,500 1,135 0,963 0. .85%4 0,769 0,702 0,657
13 2, 3u2 t_ 439 1,%20 0,961 O BLB 0,753 0,677 0,629
4 2,788 1,582 1, 158 0,954 O, 8BSt 0,717 0,637 0,581
15 2,831 1,466 1,125 0, 4964 0 ,4%% 0,774 0,707 0,664
16 2,389 1 465 3,134 0,.9%6 © . 824 0,710 0,622 0,567
17 3,309 1,768 1,209 ©.937 0,75 0,610 0,505 0,435
18 2,717 1.573 1,169 0,945 0,771 0,627 0,.%22 0. 459

e S A s 4B A A e R S AMe s oy AR e Re ae e S VT G e R ek m VR A s W T S e e e e T G SRS e e e 30

co
co
co
Co
o
o
Co
co
o
o
co
Cco
Co
o
co
€O
co
Co

T 2,105 1,373 1.%04 O,u6B O, 6% G,TAB 0,721 0,680
2 2,829 1,602 1,163 0,952 0 812 0,715 0,636 0,582
3 3,096 1,685 1,18 06,950 U 815 0,722 0.6%% G,600
& 3,063 1,678 1,184 0,956 0,798 4,688 0,605 0,547
5 3,788 1,896 1,238 0,932 0,749 0,821 0,526 0,457
6 3,785 1,882 1,237 0,93% 0,6 0,613 0,%15 0, 4a%
7 3,482 1,808 ¥,.217 0,929 0,748 0,609 0,509 0447
8 2,054 1,333 1,088 0,973 0 _ 889 0,812 0,789 0,711
9 2,001 1_.313 3,082 0,.97% 0,898 0,827 0,770 0,738
10 2,208 1.392 1,110 0_.96% 0 ,8%2 0,750 06,670 0,622
11 2,183 1,381 1,170 0.963 0,839 0,724 0,63% 0,582
12 2.4887 1,825 31,307 0,969 O 80 0,768 0,717 0,677
13 3,196 1,782 1,215 0,933 0,735 0,585 0,437 G,009
W 3,383 1,759 1,208 Q0.94%Y O _TFiS 0.6%3 0,562 ¢ 500
15 2,228 1,367 1092 0,972 0,882 0.7%7 O,727 0,684
W6 2,850 1,603 1,178 0,988 G, %65 0,617 0,501 O, ,84%3
17 3,500 .78 1,214k 0,935 0,74y 0.609 0,508 €, biq
18 2.516 1,465 1. %37 0,452 0,789 0,648 0 540 [ _ 486

—————, o = - = iy W — O ¢ s W W M S i WS AS S A s W hm W A e R GA WL e e (e W AN G N ey K e o s

¥Ox
ROx
ROx
NOx
NOX
NOx
ROx
ROX
NOX
ROX
NOx
ROx
NOx
NOx®
Oy
RO x
NOx
KOx

1 ¥.382 1,015 0,983 1,036 1,193 1,347 1.4%8 1,520
2 1,184 3,.0%0 0,975 1,01 ¥,089 3,159 .28 T 244
3 0,975 0,945 G.9%67 1,01% 1,069 3,118 1,157 1,188
& 3,063 0,986 0,983 1,009 3. 06y ¥,08% 1,110 V1,133
S 0,975 0,971 ©0,98% 1,006 1,036 1,053 1,074 1,095
& 0,923 0,929 0,965 1,018 1t Ok% ¥,71% 3. 148 2 ,¥79
7 6.985 0,947 0_.967 T.071% P 070 ¥.118 1, i%7 o%3,.18%
8 1,206 0,380 0.96% 1,029 V_ha ¥ 078 1,376 o440
9 1,092 0,952 0,951 1,025 1,.32% 1.2%7 1,286 %,33%
10 1,232 0,967 0,937 1,036 ¥ _1£3 1.324 1 428 %.491
1T ¥.3128 0,968 0,953 1,025 ¥_ V30 1233 4. 3w 2,371
12 0,968 0,858 0,906 1,043 ¥ _207 1,358 1,475 1,556
130,682 0,837 0,951 1,018 1. 6469 1,075 1,303 1,140
1% 6.967 0,900 0,937 1,028 ¥, V13 3. 225 1. 2u8 ¥, 340
1S 1,028 0,896 0.924 1,036 ¥, i175 1,343 1,399 ¥V, 4n2
16 0,878 0,958 0,990 .00% 1,007 1.0G0 V1,008 3,017
17 €.817 0,877 0,909 1,019 3 _06¢ 1,330 1 Y8 7 199

R,

1. 56, 61,

G.5%0 0,583 0,565 0,496
G.560 0,544 0,528 0,464
0.5488 0,526 0,896 0,403
0.89% 0,868 0,430 0,361
0.520 0,580 0,871 0,393
0,586 0,573 0.549 0,473
0,563 0,548 0,520 0,436
t.683 0,683 0,673 0,599
0.691 9.688 0.679 0,622
0,622 0,614 0,597 0,524
0.644 0,638 0,609 0,496
0.636 0,631 0,6% 0. 541
0.608 0,602 0.570 0,452
0,551 0,536 0,512 ¢ 435
0,646 0,644 0,624 0,530
0,543 0,53 0,437 0,352

0.39% ¢,

368 2.326 0,235

0.429 0,81 0,.3%9 0,229
0.265 0.663 0,638 0,527
0,952 0,535 0,509 0,632
0,569 §,55%3 0,547 0,507
0,5%%% 0,489 0,456 0,379

0,409 ¢,

378 0 ,3%2 0,313

0.399 0,369 0,338 0,285
0.399 0,370 0,331 0,254
0.703 C. 711 0,690 0,562
6.73%9 0,758 0,747 0,623
0.606 0,607 0,576 0,440
0.56% Q,5%62 G.514 0,352
§,65%8 C.66% 0,635 0,505
0,372 0,350 0,312 0,222
0,485 0,489 0,432 0,376
0,675 0,681 0,645 0, 485
U b4z2% 0,800 Q302 0,194
.81y 0,39t 0,353 0,253
C.475% 0.87% 0,410 0,220

Bl T L L

1:,5%7 1,626 T.813 2,236

TeF0 1,

320 1.43% 1,677

1,220 1.271 1.364 1,530
1,458 1,199 1,277 1,419
1,421 ¥,160 1,223 1,321
1,213 1,262 1,383 1,478
1.214 1,262 1.351 1,525
1,486 1.546 1.675 1.947
1,365 1._42% 1,548 1_798
1.534 1,603 1,768 2.126
1,616 % 678 1,603 1,849
1,618 1,698 1,849 2,145
1,184 F,_229 1.263 1,265
$.378 1,836 1.558 1,797
1,511 1,582 1,730 2,030
1,042 1,078 9,110 §_181
1,236 1.2B7 1,375 1,521
18 0,808 0,830 0,918 1,033 1_%4% 1_238 1,306 1.3% 1.396€ T.963 1,594 1_838
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APPEEDIX B

Coefficients for the Normalized Equations

for Speed Correction Factors



Carbon Ronoxide:

Nitrogen Oxides:

Jormalized

Hydrocarbons:

where:

AC,A1,R2,A3,A4, and A5 are coefficients listed in table below
see Appendix R
exponential fumction

= speed correction factor for qgroup g at speed s

g = Group

exy =

v(g,s)

RO

GEROUPF 1
HC= 2,2661E+00
co= T1.,8198E+00
NOox= 2_48442E+00
GROUP 2
BC= 2,3103E+00
Co= 2.3399E+00
ROx= 1_,6863E+00
GROUP 13
HC= 2_1656E+00
Cco-= 2.8415E+00
¥ox= 1_,1265E+00
GROUP &
BC= Z.3973E+00
Co= 2.8655E+00
EOx= 1_,2268E+00
GROUP S
HC= 2,8087E+00
C0= 2_7780E+00
NOx= 1.0174E4+00Q
GROUP 6
BC= 2,.2322E+00
Co= 2.7890E+00
¥0x= 9,8760E-01
GROUP 7
HC= 2,.2522E+00
co= 2,7078E+00
NOx= 1. 1592E+00
GrROUP B
HC= 2.027BE+00
Co= 1.8692E+00
¥Ox= 1.8866E+00

Number;

v(g,s)
v{g,s) =

v{g,s) =

Al

-2,9097E-01
~2.5466E-01
-2.50 11g~-01

-2,8957k-01
-2,9698E-017
-1.1830E-01

-2.,6999e-01
-2.97E~-01
-3.9340E-02

~-2.9998E-01
-3,0502E-0 1
-4 QG 9BE-02

-3.,0819E-01%
-3,.1913e-01
-1,1896E-02

-2.,8499£-01
-3.271-01
-1.95%7-02

-2.8778E-01
-3.31312-01
-4,8654F~-02

-2.7305E-01
-2,7668E-01
~1.6129e-01

Equations_ftor Speed Correction Values v (g,s)

exp(AO + s (AT + sS(A2 + sS(A3 + s(A4 + s(A5))))))

exp (R0 + s(A1 ¢+ s(A2 + s(R] ¢ s(A4 & s(A5))))))

(MO + s(AT + s(A2 + s(R3 + s(R4)))))

A2

1.5889E-02
1.5235E-02
1,3829%¢-02

1.5299E-02
1.6007E-02
6.5497E-03

1.4820E-02
1. 4296E-02
2.6868E-03

1.6135E-02
1.6050E-02
2_,6248E-03

1.6817-02
1.5318E-02
9, 1437E~-04

1.,5383¢-02
1.6294£-0G2
1.6964E-03

1.5682E-02
1.7618E-02
2.9643E-03

1.5360E-02
1,72332-02
9,0a499E-03

A3

-4,72649E-04
-4 _8740E-04
-2.8703E-04

-4, &669E-04
-4, 7740E-04
-1.3714E-0N

~-4,3364E-08
-3,8785k-04
-6.0802E-05

-8,B8749E-04
-8,7397E-04
~5.67152-05

-5_068B4E-08
-4,2233E-04
~2.15742-05

-5,5674E-04
-8 _675TE-04%
-4,04002-05

-4 _7318E-04
-5.,3858x-04
-6_6899E-05

-4_,6030k-04
-5.56828E-04
-1,856 104

| 1]

6.9008E-06
7.5821E-06
2,0758E-06

6.4818E-06
7.0675E-06
1.,0085E-06

6.5070E-06
5«2978E-06
4,7729E-07

7.2909E-06
6.9908E-06
®,3429E-07

7.5385E-06
5.8695E-06
1.8230E-07

6.7389E-06
6,7T191E-06
3,2800E-07

7.0795e-06
8.1740E-06
5.2236E-07

6.7853E-06
8,7168E-06
1.32562-06

AS

~3.9280E-08
-4 4951508
0.00002+00

-3,6346E-08
-4,0398:-08
0.0000E+00

-3.7810E-08
-2.8244E-08
0.0000E+00

-4,1977k-08
-3,9976E-08
0.0000E+400

-4,.3160£-08
~3.,14971-08
0.0000E+00

-3.,7840-08
0.0000E+00

~4,0B86E-08
-&8.,7780¢-08
0.0000E+00

-3.8488E-08
-5.1698:-08
0.0000240C



AQ

GEQUP 9

HC= 272, 1506E+00
€Co= 1,8213E+00
¥0ox= 1_5578E+00Q
GROUP 10

BHC= 2,2302E+00
Co= 2,.0142F8+00
Kox= 2,0852E+00
GROUTF 11

BC= 2,1223E+00
co= 2.,0453E+00
¥Ox= 1_,6326E+400
GROBP 12

HC= 2.1536E+00
Co= 2,3187E+00
KOx= 1. 8482E+00
GROUP13

HC= 2,0735E+00
COo=  2.5752E+400
kOx= 2_.8597E-07
GROUP 14

HC= 2.,3895E+00
Co= 2.6885E+400
¥O0x= 1,2817E+00
GROUP1S

BC= 2,1134E+00
Co= 2,.1549£400
ROx= 1.5385E+00
GROUFP 16

RC=  2_1194E+00
CO= 2.5456E+00
NOx= 7.0481-01
GROUP 17

HC= 2,.6838E+00
co= 2,8393g+00
¥ox= 7.,8384E-01
GROUP1E

RC= 2,3954E+00
CO= 2.4B75E+00
NOx= 9,4213E-01

[

-2 ,8362E-01
-2,7205E~01
-1.1303~013

~2.,9365E~01%
~2.9519g~01
-1.940 1E~0 1

-2.,92107g~-01
-3,1062E-01
-1,2186E~01

-2 ,B3U4S5E~-Q1
-3.8115-01
-1,2284E-Q1

-2,8935E-01
-3.2889E~01
8,4195E-02

~-3.0496E-01
-3.3282E-01
-8, 008702

-2.8568E-01
-3,2912E-01
~1,2567E-01

-2,9863e-01
~-3,6285E-01
3.81532-02

~3 4463E-01
-3.68B76E-01
3.2855E-0%

-3.3578E-01
-3.9156E-01
-4 ,2324E-02

A2

1.5380E-02
1. 7030€-~02
6, 7183E-03

1,6240E-02
1.8635E-02
1. 1074E~02

1.6910E-02
2, 0UB5E-02
7.,0302E-03

1.5700E-02
<, 0945E-02
7.9502E-03

1.7300E-02
1.8975E-02
-3.408uE-03

1.6882E-02
1, 7628E-02
5.3574E-03

1,6320E-02
2, W11E-02
7,8592E-03

1.8450E-02
2.3277E-02
-1.7391E-03

1.9542E-02
2,1078E-02
1, 0603E-02

2.1161E-02
2,7072E~02
3.8625E-03

A3

~4,8210E-04
-5.5202e-04
-1, 434 1E-04

-4 BUISE-04
-6,2161E-04
~2,31T75E-04

-5.2615E-04
-7.,0853E-04
-1, 4629E-04

~4,6976E-04
-6,6589E-04
-1.7108E-0u

-5.,5u471E-04
-6.2826E-048
6&,.298B8E-0S%

-5.0962E-0C4
-5,2412F-04
-1_1889E-04

~-5.,0072E-04
-6,8906E-04
-1,6943E-04

-6,1650E-08
-8, 1504 E-04
3,26 W4E~-O5

-6.,2572E-04
-6.764ULE-O8
-3.1935E-05

~7.3155E-04
~9.,76 18E-04
-9.3985E-05

A4

6.2873E-06
8,6254E-06
1.0608E-06

7.115%E-06
9.9366E-06
1.6837E-06

6.0271E-06
1. 1621E-05
1.06 T4 E-06

6.9383E-06
1,0223E-05%
1,2578E-06

&,6420E-06
1.0092E-05
-4,1397E~-07

7.5952E-06
7.7222E-06
5.0106E-07

7.5507E-06
1.,0839E-05
1.2549E-06

9.9206E-06
1.3623E-05
-2.0385%E-07

9,784 E-06&
1.0627E-05
2,9039E-07

1.2072E-05
1,6527E-0S
1,5388E-07

AS

-3,4631E-08
-5, 1144 E-08
0.0000E400

-4,0286E-08
-5.9978E-08
Q0.0000F+00

-4,7012E-08
~-T.1569E-08
0.0000E+00

-3,94871E~-08
-5,9827£k-08
0.0000E400

-5.,1311e-08
-6.1273E-08
0,0000E+400

-4 ,3496F-08
-4 ,3702E-08
0.0000E+400

~-8,3719E~-08
-b 4712¥-08
0.C000E+00

-6.0402E-08
~-8,9591E-08
0.0000E+00Q

-5.8337E-08
-6 _,364 |E-08
0.0000E+00

-7.4857:-08
-1.,04325-07
0.0000E+00



APPENDIX C

Sample Calculation of Motor Vehicle Emissions




Sample Calculation of Motor Vehicle Emissions

Calculation of Reqional Hydrocarbon Emissions
from Notor Vehicles

This appendix to the revised gotor vehicles emission
factor document presents one procedure foxr calculating
regionwvide pollutant emissions 1in a step-by-step mannei,
Although most users of motor vehicle emission factors should
rely on computerized calculations, this sample calculation
may prove useful to those who are becrming familiarized with
the methodologies presented in this document,

For this sasmple calculation wve calculate 1light-duty
vehicle hydrocarbon emissions for a July éay im 1980, We
assume an asbient temperature of 80¢ F, ARlthough this HC
calculation is pot complete, 1t 1s designed to give the user
an understanding of the logical sequence of calculations,

An inventory of motor vebhicle sources of hydrocarbon
esmissions should include emissions from the four principal
vehicle categories: light-duty vehicles(automobiles); light-
duty trucks; heavy-duty gasoline-povered vehicles; and
hzavy-duty diesel-povered vehicles, For each vehicle
category the composite exhaust emission factor equation
presented in the corresponding chapter should be solved,
The resultant composite emission factors, multiplied by the
vehicles miles of travel (VAT) for the respective vehicle
categories, yield the hydrocarbon exhaust eaissions from the
vehicle groups., Yox total hydrocarbon eamission estimates,
the crankcase anmd evaporative HC emissions must also be
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calculated and added to the exhaust HC emissions estimates,

IXI. Data Requirements

Before determining what data are reguired, the user
should review the FIP conditions under which vehicles are
tested in order to ascertain whether these conditions differ
from the area-specific ambient temperature, average speeds,
and vehicle operating modes, (See Introductions toc Chapters
I, 11, 1X1, and 1V},

The user should determine the folloving area-specific
data:

1. Ambient temperature,

2. Rge-specific percent of annual travel for each

vehicle category,

3. The VBT or vehicle counts and 1link lengths by
various transient speed categqories (e.g., by 10
sph increments).

4, Percent of VBT in cold start and hot start modes
for light-duty vehicles and light-duty trucks.

S. Any other data required to utilize additional,
optional correction factols, {Foxr thais sample
calculation, all other factors are assumed to

match PTP conditionms.)



I1T. Dpata Used to Calculate Regionwide HC Emissions
For this sample calculation, the following conditioms
are applicable:
1. Ambient temperature is 809 Ff,_
2, Rationmal statistics on average annual mileage and
vehicle registration by model year will be used,
3. The hydrocarbon emissions will be calculated for
only one speed category (30 mph)., In actuality,
erissions should be calculated for selected speed
categories, each speed category having an
associated trip length, From transportation data
from our hypothetical region, the average trip
length for a speed of 30 mph is 6 miles,
4, The percentages of VET in the cold, stable, and
hot transient modes are assumed to be 40%, 30%,

and 30%, 1espectively, for 1light-duty vehicles,

both catalyst and non-catalyst,

IV, cCalculation of Composite Exhaust Emission Factor

The calculation of the coeposite exhaust hydrocarbon
emission factor for light-duty vehicles, as discussed in
Chapter 1, is given by:

Enpstwx = CipaMinRipstwxAipLlpUipw

since the correction factors for air-conditioning usage
(Aip), vehicle loading (Lp), and trailer towing (Uipw) are
assumed to be equivalent to the FTP conditions, they are set
equal to 1.0 (i.e,, they have no effect om the calculations

and may be disregarded}.



Only three factors are of comncern 1in this sample
calculation: (1) the FTP mean emission factor (Cipn); (2}
the fraction of annual travel (Min); and (3) the corgfection
factor for speed, temperature, and vehicle operating modes

(Ripstwx), Refer to Chapter I for a full explanation of the

composite emission factor equation,



Step 1, Cipn -- FTP Emission Factor

ey e s o e - vt . st

The FTP mean emission factors for 1light-duty vehicles

are the esission rates per unit wmile assuming
conditions, These values are given in Table I-2
hydrocarbons,

These Cipn values cam be listed as shown in
following table, which will be wused to calculate

composite exhaust emission factor,

FTP

for

the

the

The following steps, and subsequent completion of the

table, uill ad just the FTP mean emission factors for non-FTP

conditions.



Table C-1

Calculation of Composite Exhaust
Hydrocarbon Emission Factor for lLight-Duty Vehicles

Calendar Year 1980
Ambient Temperature 809 F Avg, Route Speed 30 mph
402 Cold Start/30% Hot Start

Hodel Year  Age Cipn Hin Ripstux {Cipn] (Min) (Ripstux})
1980 1 0.27
1979 2 1.58
1978 3 1.92
1977 4 2.24
1976 5 2.53
1975 6 2.81
1974 7 6.88
1973 8 7. 42
1972 9 7.90
1971 10 8.39
1970 11 8.73
1969 12 9.09
1968 13 9,43
1967 W 12,47
1966 15 12,81
1965 16 13.12
196% 17 13,41
1963 18 13.70
1962 19 13,97
1961 20 18 22



Step 2, Mim —- Fraction of Annpual Travel

In order to calculate the fraction of annual travel by
model year (Min), the fraction of in-use vehicles by model
year (vehicle age) are weighted on the basis of aanval rate
of mileage accumulation, 1In many cases, area-specific data
on automobile use and registration 1is readily available,
Whenever possible, lccal data should be used, However, for
purposes of this sample <calculation, the nationwide average
fraction of annual travel data from Table I-5 will be used.

The Min values are listed on the table to be used for

calculating the composite exhaust emission factorx.



Table C-2

Calculation of Composite Exhaust
Hydrocarbon Emission Factor for Light-Duty Vehicles

Calendar Year 1980
Ambient Temperature 80¢ F Avg. Route Speed 30 mph
40X Cold sStart/30% Hot Start

Hodel Year  Age Cipn Bin Ripstvx {Capn) (Bin) (Ripstwx)
1980 1 0,27 0,106
1579 2 1.58 0,142
1978 3 1.92 0,133
1977 4 2,24 0,123
1976 5 2.53 0,108
1978 G 2.81% 0.092
1974 7 & .88 0,077
1973 8 7.42 0,064
1972 9 7.90 0.0%0
1971 10 8,34 0,035
1970 11 €.73 0,023
1969 12 9,09 g0.016
1968 13 9,43 0.010
1967 14 12.47 0.007
1966 15 12,817 0.00u4
1965 16 13,12 0,003
1964 17 1341 0,002
1963 18 13,70 0,00z
1962 19 13,97 0.062
1961 20 w22 0.002



Step 3. Ripstux - Correction Factor for Speed,

Temperature, and Hot/Cold Mix,

Although the correction factor for speed, teamperature,
and hot/cold operating mode mix can be calculated manually
using the generalized equations in Chapter 1 (Table I-6),
the computer prograr available from EPAR was used to generate
the Ripstwx values for a cold/stableshot mix of 40%X/30%/30%X,
an ambient temperature of 808 F, and anm average route speed
of 30 mph,

The appropriate Ripstux values are 1listed in the

following table:



Table C-3

Calculation of Coamposite Exhaust
Hydrocarbon Emission Factor for Light-Duty Vehicles

Calendar Year 1980
Ambient Tesperature 800 F Avg, Route Speed 30 aph
0% Cold Start/30% Hot Start

el Year Age Cipn Bin Ripstwx {cipn) {Ain) (Ripstux)
1980 1 0.27 0.106 1,087
1979 2 1.58 0,142 0.907
1978 3 1,92 0,133 0.889
1977 4 2,24 0.123 0.877
1976 5 2,53 0,108 0.869
1975 6 2,81 0,092 0.863
1974 7 6.88 0,077 0.834
1973 8 7.82 0,064 0.83%
1972 9 7.90 0,050 0.881
1371 10 8.3¢ 0,035 0.883
1970 1 8.73 0,023 0.890
1969 12 9,09 0.016 0.875
1968 13 9,43 0,010 0.867
1967 14 12,47 0,007 0.841
1966 15 12,81  0.004 0.841
1365 16 13,32 0,003 0.861
1968 17 1341 0,002 0.842
1963 1] 13,70 0.002 0.882
1962 19 13,97 0.002 0.842
1961 20 Ww.22 0,002 0.882
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Factor

Step 8, Enpstex -- Composite Exhaust Emission
The final step 1in the calculatiom of the composite
exhaust emission factor for 1light-duty vehicles is to
multiply the amean emission factors and correction factors
for each mnodel year and then sua the products,
is shown 1in the cospleted table
2 composite exhaust emission
emission factor 1is

preocedure
The

This
calcuolation of
vehicles,.

depicting the
factor for light-duty
expressed in uaits of grams per vehicle mile traveled,



1976
1975
1974
1973
1972
1971
1970
1969
1968
1967
1966
1965
1964
19613
1962

1961

10

11

12

13

11

15

16

17

18

19

20

Table C

-4

Calculation of Composite Exhaust
Rydrocarbon Emission Factor for Light-Duty Yehicles

Calendar Year 1980
Ambient Temperature 809 F
Q0% Cold sStart/30X Hot Start

Avg., Route Speed 30 mph

ipstux
1,087
0,907
0.889
0.877
0.869
0,863
0,834
0,835
0,881
0,883
0.890
0.875
0.867
0.841
0.841
0.841
0.842
0,842
0,862

0,842

(Cipn} (Rin) (Ripstuwx)
0,031
0.204
0.226
0.241
0,238
0,223
0.a885
0,397
0,346
0,258
0.180
a.125
0,081
0.077
0.0u47
0.030
0.025
0,024
0,023
0.019

- e ——— A - —— - —

Enpstux = 3_237 ga/nmi



fable C-5

Calculation of Evaporative
Hydrocarbon Emission Factor for Light-Duty Vehicles

Calendar Year 1980

Bodel Year Age ¥i Bin {Bi) (B1 )
1980 1 0.150 0,106 0.016
1979 2 0.600 0,142 0.085
1978 3 0.600 0_133 0.080
1977 5 1,760 0,123 0.216
1976 5 1.760 0,108 0.190
197% 6 1,760 0.092 0.162
1974 7 1,760 0,077 0.136
1973 8 1,760 0,064 0.113
1972 9 1.760 0,050 0.087
1971 10 1.760 0.035 0.062
1970 n 2.530 0,023 0.058
1969 12 2.530 0,016 0.0a0
1968 13 2.530 0.010 0.025
1967 " 3,330 0,007 0.02a
1966 15 3.330 0,004 0.015
1965 16 3.330 0,003 0.009
1964 17 3.330 0,002 0.007
1963 18 3,330 0,002 0.007
1962 1} 6.630 0,002 0.013
196 1 20 6.630 0,002 0.010

Evaporative HC Emission Factoxr = 1,356 ga/mi
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V., Calcuvlate Regional] HC Epissions firom LDVs

(On the preceding pages a composite emission factor was
calculated only for a speed of 30 wmph, Composite emission
factors for additiosal speed categories should be
calculated, multiplied by ¥AT at each speed, and then summed
to represent regional emissions,)

Mow that a composite exhaust emission factor has been
calculated (ia grass/smile), we can determine the actual
hydrocarbon eaissions for the time period of concern as
follows:

Step 1, Determine the total regional vehicle miles of travel
(YMT is computed by multiplying the traffic volusme
on a given yoad segment by the length of that
segment), the appropriate percent of total VAT
represented by light-duty vehicle travel during the
July day, and the light-duty VMT for each speed
category. These cateqories could be by 10 wmph
increments between 5 mph and 55 asph in different
portions of the urban area (e.q., CBb, 10 mile ring,
the rest of the area),

Step 2. The daily total hydrocarbom emissions for each speed
category equal the sum of the coaposite exhaust
esission factor ({calculated for this example to be
3,237 gm/mile for 30 wmph)y and the composite
evaporative HC esmission factor (calculated to be
1.3% ge/ai in TYable C-5), multiplied by the daalv
VAT for that speed category for light-duty vehicles,

LDV evaporative epissions are calculated wusing the

c-15



Step 3,

BC emission rates in Table I-8, The table following
this section illustrates the procedure for coaputing
the evaporative HC emission factor,

The hydrocarbon emissions cosputed in Step 2 smay be
adjusted downward, as appropriate, if a wmotor
vehicle imnspection and wsaintemance program is in
effect for the region, Appemdix B tc &0 CFR Part
5%, as revised BRay 2, 1977, &2 Federal Register
22177, presents the procedures and factors to be
used in calculating emission reduction credit fros

1/8 prograss,

c-16



VI, Calculate Regional BC Emissions from Other Vehicle

e . o

Repeat the procedures givem in Sections 1V and V above
to calculate the regional hydrocarbor eaissions from all
other vehicle categories (light-duty trucks; heavy-duty
gasoline-porered vehicles; and bheavy-duty diesel-powvered
vehicles), wusing the appropriate tables aad equatioas in
Chapters 11, IXII, and 1V,

Note that the composite esmission factor equation for
heavy-duty vehicles differs from the 1light-duty vehicle

equation,

VII. ZTotal Regional HC Emjissions from HNotor Vehicles,

— < . o ———

The total regional hydrocarbon emissions are determined
by simply adding the HC enissions from each vehicle

category.
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APPENDIX D

VEHICLE EXHAUST EMISSION STANDARDS

Part One: Low-altitude, non-California Emission Standards

1. Light-duty Vehicles

Carbon Oxides of
Model Year Hydrocarbons Monoxide Nitrogen

Pre-1968 no standard no standard no standard

1968-1969 *410 ppm *2.3% mole volume no std.

*350 ppm *2.0% no std.

*275 ppm *1.5% no std.

1970- 71 1/ 2.2 gm/mi, 23 gm/mi. no std.

1972 2/ 3.4 gm/mi. 39 gm/mi. no std.

1973- 74 3.4 gm/mi. 39 gm/mi. 3 gm/mi.

1975- 76 3/ 1.5 gn/mi. 15 gm/mi. 3 gm/mi.

1977- 79 1.5 gm/mi. 15 gm/mi. 2.0 gm/mi.

1980 0.41 gm/mi, 7.0 gm/mi. 2.0 gm/mi.

1981+ 0.41 gm/mi. 3.4 gm/mi. 1.0 gm/mi.

*Emission standard varied with vehicle's cubic inch displacement; using
7-mode driving cycle test

1/ Using 7-mode test
2/ Using 1972 FTP (constant volume sampler)
3/ Using 1975 FTP (CVS)
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2. Light-duty Trucks

~a. LDT's less than 6000 pounds (gm/mi):

Model Year HC co NOx
Pre-1975 Same standards as LDV's (automobiles)
1975-1978 2.0 20 3.1
1979- 82 1.7 17.9 2.3
*1983- 84 0.99 9.4 2.3
*1985+ 0.99 9.4 1.4

b. LDT's between 6001 and 8500 pounds {(gm/mi):

Model Year HC co NOx
Pre-1979 Same standards as Heavy-duty Gas Vehicles
1979- 82 1.7 17.9 2.3

*1983- 84 0.99 9.4 2.3

*1985+ 0.99 9.4 1.4

*pPredicted standards
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3. Heavy-duty Gasoline Vehicles

Model Year Standards
Pre-1970 no standard
1970-1973 CO = 1.5% mole volume
HC = 275 ppm
NOx = no standard
1974-1978 1/ CO = 40 grams per brake-

horsepower-hour

2/ HC plus NOx

16 grams per bhp.-hr,

1979-1982 3/ CO = 25 gm/bhp.-hr.
4/ HC = 1.5 gm/bhp.-hr.
5/ HC + NOx = 10 gm/bhp.-hr.

1983- 84 *C0 =29.7 gm/mi.

*HC = 2.85 gm/mi.
1985+ *NOx = 5.35 gm/mi.

1/ g/mi. equivalent standard is 159 gm/mi. CO
2/ g/mi. equivalent standard is 12.4 g/mi. HC and 15.3 g/mi. NOx

-3-/ ] n " 1] ]40 g/m.' . co
-4—/ 1 u n 1} 3 . 2 g/m-i . HC
5 " " " " 13.3 g/mi. NOx

*Predicted standard
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4. Heavy-duty Diesel Vehicles

Model Year o HC plus NOx

Pre-1973 no std. no std.

1973 1.5% no std.

1974- 78 40 g/bhp-hr. 16 g/bhp-hr.

1979- 82 25 g/bhp-hr.  1.5g HC and 10g NOx or: 5g HC plus NOx
*1983+ Same as gasoline HDV's

5. Motorcycles

Model Year HC co _NOx
Pre-1978 no std. no std. no. std.
1980- 82 5-14 g/km 17 g/km no std.
1980- 5 g/km 12 g/km no std.

*1983 0.97 g/km 12 g/km no std.

*1985 0.97 g/km 12 g/km 0.14 g/km

*Predicted standards
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APPEMDIX F

o e ot v b e

Passenger cars, Iight trucks, heavy trucks, and
notorcycles comprise the four main categories of highway
vehicles, ¥ithin each of these categories, engine and fuel
variations result in significantly differeat emission
characteristics, For example, heavy trucks may be powered
by gasbline or diesel fuel or operate on a gaseous fuel such
as compressed natural gas,

It is important to note that highway vehicle emission
factors change with time and, therefore, must be calculated
for a specific time period, The major reason for this tinme
dependence is the gradual replacement of vebicles without
emission control equiprent Dby vehicles with control
equipment, as well as the gradual detericration of vehicles
with control equipment as they accumulate age and sileage,

This appendix contains average emission factors for
calendar years 1970 through 1999 for selected values of:
vehicle miles traveled by vehicle type (passenger cars,
light trucks, heavy trucks, and wmotorcycles), ambient
temperature, coldshot weighting, and average route speed,
This appendix includes one case that represents the average
national emission factors, as generated in the Federal Test
Procedure (Table F-3), as well as twenty other scenarios
that can be used to assess the sensitivity of the composite
emission factors to changing input copditions. All emission
factors are given in units of grams of pollutant per mile

traveled,



The emission factors given in preceding chapters are
for individual «classes of highway vehicles, and their
application is encouraged if specific statistical data are
available for the areas under study, The statistical data
tegquired include vehicle registration by model year and
vehicle type, annual vehicle mileage accumulation by vehicle
type and age, average ambient temperature, percentage of
cold engine operation by vehicle type, average route speed,
and other input data, if available, to determine additional
correction factors, When area-specific inputs are not
available, national valuwes (vhich are discussed in this
appendix} may be applied,

Emission factors presented in this section are intended
to assist those 1imdividuals interested 1in compiling
approximate mobile source emission estimates for large
areas, such as an 1individual air quality 1region or the
entire nation,

The emission factor calculation techniques presented in
the previous chapters are strongly recommended for the
formulation of localized emission estimates regquired for airx
quality modeling or for the evaluation of air pollutant
control strategies, Rany factors, which vary with
geographic location and estimation situation, can affect
emission estimates considerably, The factors of concern
include average vehicle speed, percentage of cold vehicle
operation, percentage of travel by vehicle category (as
listed above), ambient temperature, air conditioning usage,

vehicle load, trailer towing, and humidity, Clearly, the
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infinite nusber of variations in these factors make it
impossible to present composite mobile source emission
factors for each application, An effort has been made,
therefore, to present average emission factors for a range
of conditions, The following conditions are considered for

each of these cases:

Average vehicle speed, 1Tvo vehicle speeds are considered,

The first is an average speed of 19,6 mis/hr, which should be
typical of a large percentage of urbanm vehicle operation.
The second is an average speed of 45 mishr, which should be

typical of highway or rural operation,

Percentage of cold operation, Three percentages of cold
operation are comnsidered, The first (at 19,6 mi/hr) assumes
that 20% ot the automobiles and light trucks are operating
in a cold condition (representative of vehicle start-up
after a long engine-off period) and that B80X of the
automobiles and light trucks are operafing in a stabilized
condition (warmed—-up vehicle operation), with 27% having
started hot, 7This condition can be expected to assess the
engine temperature situation over a large area for an entire
day. The second situation assumes that 100% of the
automobiles and light trucks are operating in a stabilized
condition (45 mi/hr)}, This miqht be applicable to rural or
highway operation, The third situation (at 19,6 =ai/hr)
assumes that 100X of the automobiles and light trucks are

operating in a cold condition, This might be a vworst-case
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situation around an indirect source such as a sports stadiunm
after aﬁ esent lets out, In all three situations, heavy-
duty vehicles are assumed to be operating in a hot
stabilized condition.

Percentage of travel by vehicle type, Three situations are

considered, The first (at both 19,6 wmi/hr and 45 mi/hr)
involves a mnationwide wmix of vehicle miles traveled by
automobiles, 1light trucks, heavy gasolime trucks, heavy
diesel trucks, and motorcycles, The specific percentages
are 80.3%, tt_6%, 4_.5%, 3.1, and 0.5% of total vehicle
niles traveled, respectively. The second (at 19,6 mi/hr)
examines a mix of vehicle miles traveled that might be found
in a central city area, The specitic percentages are 63%,
Jan, 2.5%, 2.,5%, and 0.0% respectively. The third (at 19,6
#i/hr) examines a amix of vebicles that miqght be found in a
suburban location or near a localized indirect source where
no heavy truck operation exists, The specific percentages

88 .2%, ti.8x, 0.0%, 0,0%, and 0,0%, respectively.

Ambient temperature, Three situations are considered for

each scenario: an average ambient temperature of 759F, 509F,

or 25°F,

Each table presemts composite CO, HC, and ¥Ox factors
for one of the 21 cases discussed above for calendar years
1970~-1999, The table entries wvere calculated using the

techniques described and data presented in the chapters
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which preceded this appendix, Exapination of the tables can
indicate the sensitivity of the composite emission factor to
various conditions. A user who has specific data on the
input factors should calculate a composite factor to fit the
exact scenario. when specitic input factor data are not
available, hewever, it is hoped that the range of values
presented im the tables vill cover the ma jority of
applications, The user should be sure, however, that the
appropriate scemnario 1is chosen to fit the situation underx
analysis. 1In some cases, it is not necessary to apply the
various correction factoxrs because the basic emission
factors (75¢F, 19.6 mishr, 20% cold operation, nationwide
mix of travel by vehicle category, etc,) are reasonably
accurate predictors of motor vehicle emissions on a

regionwide (urban) basis,



Tabled Scenarios for Average Highway Vehicle

=4
i
-y
fmt
o

[

|

MNNT"H"QM’!"
] ]
WO w PV EWNw

!

t

F-10

Temp (OF) Speed {(mph) XCold Start
250 19,6 20.6
500 19.6 20,6
150 19,6 20,6
259 12,6 100.0
509 19,6 00,0
75¢ 19.6 100.0
259 19.6 20.6
500 19.6 20,6
150 19,6 20,6
250 19.6 100 .0
500 19.6 100.0
150 19,6 100.0
250 19.6 20,6
500 19.6 20.6
750 19,6 20 .6
250 19.6 00,0
500 19.6 100.0
750 13,6 100,0
250 45 .0 0.0
500 45 .0 0.0
750 45 .0 0.0

%1 represents 80.,3% autos, 5.8% for each
truck classes, 4.,5% heavy gas trucks,
diesels, and 0,50 motorcycle VAT,

%2

*3

represents 63% autos,

truck classes,

16% for each of
2,5% heavy gas trucks,
duty diesel vehicle VBT,

Emission Factors
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tvo light truck classes,
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TABLE F- 2

SPEED: 19.6 H,.P.H, TENP: 50, (F) % COLD START: 20,6%
ms: 0.803 0,058 0,058 0,085 0,033 0,005 X HOT START: 27.3%
AVERAGE VEBICLE ERISSION FACTORS (GH/MI)
cY HC co nox
1970 12,7 95,2 4.7
1971 12,0 92,2 6.8
1972 11.4 89.9 4.9
1973 10,9 88 .4 4,8
1974 10.5 87.4 4.7
1975 10,0 85.2 4,5
1976 9.4 82,2 4.4
1977 8.9 79.0 4.1
1978 8.3 75,7 3.9
1979 7.7 72.2 3.8
1980 6.9 67.0 3.6
1981 6.1 61.1 3.4
1982 5.4 55.6 3.2
1983 4.8 50.0 3.0
1984 a3 84,5 2.9
1985 3.9 39.8 2.7
1986 3.5 35,7 2.5
1987 3.3 32.4 2.4
1988 3.1 29,7 2.2
1989 2.9 27.5 2.1
1390 2.8 25.9 2.1
1991 2.8 28,7 2.0
1992 2.7 23,8 2.0
1993 2.6 23,0 2,0
1994 2.6 22.5 1.9
1995 2.6 22,1 1.9
1996 2.6 22,1 1.9
1997 2.6 221 1.9
1998 2.6 221 1.9
1999 2.6 22,1 1.9



TABLE F- 3

SPEED: 19.6 M.P.H. TERP: 75. (F) % COLD START: 20,.6%X
Ks: 0,803 0,058 0,058 0,045 0.03Y 0,005 X HOT START: 27.3%
AVERAGE VEHICLE ERISSION FACTORS_(GB/BI)
cy BC co 1}
1970 12.1 86 .9 §.7
1971 1.8 83.9 &8
1972 10.8 81,6 .9
1973 10.3 80.0 A8
1974 9.9 79.0 8.7
197% 9.8 77.0 8.5
1976 8.9 74 .3 8.8
1977 8.5 71.4 .1
1978 7.9 68.3 3.9
1979 7.3 65,2 3.8
1980 6.6 60 .5 3.6
1981 9.8 55.5 3.8
1982 S.t 50.6 3,2
1983 q.6 s .7 3.0
1984 L I | 80,9 2.9
1985 3.6 36,7 2.7
1986 3.3 33,0 2.5
1987 K N | 30,0 2.8
1988 2.9 27 .6 2.2
1989 2.7 25.6 2.%
1990 2.7 28,2 2.1
1991 2.6 23.1 2.0
1992 2.5 22.2 2,0
1993 2.5 21.5 2.0
19984 2.4 21,1 1.9
199S 2.8 20,7 1.9
1996 2.8 20,7 1.9
1997 2.5 20,7 1.9
1998 2.8 20.7 1.9
1999 2.4 20.7 $1.9



TABLE F- &

“SPREED: 19,6 B, P.H, TERP: 25, (F) % COLD STARY: 100,0%
as: '0.,803 0,058 0,058 0,045 0,037 0,005 X HOT START: 0.0%

AVERAGE VEHICLE ERMISSION FACIORS (GN/MI)

cx Ts co wox
1970 22.6 228 .7 5.0
1971 21,8 228 .7 5.1
1972 21,0 222.7 5.2
1973 20.4% 221.9 5.2
1974 19.9 222 .1% 5.1
1975 19.0 219.3 8.9
1976 181 21 .7 4.8
1977 17.2 209 .6 4.6
1978 16 .2 208 .0 8.8
1979 15.1 198 .0 8.3
1980 13.6 183,.2 4.1
1981 12,2 165 .3 3.9
1982 10.9 8 .6 3.7
1983 9.8 132.5 3.6
1984 8.9 117.6 3.8
1985 8.1 1048.9 3.3
1986 7.5 93,9 3.1
1987 7.1 85,2 2.9
1988 6.8 78.1% 2.7
1989 6.5 72.5 2.6
1990 6.4 68 .6 2.6
1991 6.2 65.7 2.5
1992 6.1 63.5 2.5
1993 6.1 61,9 2.5
1998 6.0 60 .8 2.4
1995 5.9 59.9 2.4
1996 5.9 59.9 2.4
1997 5.9 59.9 2.4
1998 5.9 $9.9 2.4
1999 5.9 $9.9 2.4



TABLE F- 5

SPEEL: 19.6 M.P.H. TEMP: 50. (F) % COLD START: 100.0%
ns: 0.803 0,058 0,058 0,045 0,037 0,005 X HOT STARTI: 0.0%

AVERAGE YEHICLE ENISSION FACTORS_ (GHM/M1})

cY He co nox
1970 18.3 168 .1 5.0
1971 17.% S { Y ) 5.1
1972 16.9 62,7 5.2
1973 16 .3 16t 7 S5.4
1974 5.8 1.5 5.1
1975 15,2 158.7 4.9
1976 14,4 154 .1 4.8
1971 13.6 19 .0 4.6
1978 12,86 143.3 4.4
1979 11.9 137.4 4.3
1980 10,7 127.1 4 1
198 1 9.5 115.3 3.9
1982 8.5 W08 .5 3.7
1983 7.6 94 . 1 3.6
1984 6.9 846 _6 3.4
1985 6.3 76 .6 3.3
1986 S8 69 .8 3.1
1987 $eD 68,5 2.9
1988 5el 60.0 2.7
19689 I 4 56.5 2.6
1990 4.9 54,0 2.6
1991 4.8 52.1 2.5
1992 4,7 50.6 2.5
1993 4.7 49 .4 2.5
1994 4,6 48 .6 2.4
1995 4.6 48,0 2.4
1996 .6 48 .0 2.4
1997 .6 48 .0 2.8
1998 .6 48 .0 2.0
1999 8.6 48 .0 2.1



SPEED ¢
ns:

19.6 B P R,

TA

TEN

0.803 0,058 0,058 0,045

AVERAGE VEHICLE

BLE F- &

P: 75. (F)
0.031 0,005

% COLD STARI:

-«
~»

EMISSION FACTORS (GP/BI)

cx

1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
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TABLE F- 7

SPEED: 19.6 M_P.H, TERP: 25, (F) % COLD START: 20,6%
ms: 0.630 0,160 0,160 0,025 0.025 0.0 % HOT STARY: 27.3%

AVERAGE VEHICLE EMISSION FACIORS_(GE/MI}

(]
pat
"
0
(=]
jm
[=]
™

1970 13.8 108 .0 4.7
1971 13,1 106 .4 4.8
1972 12.5 101.8 4.9
1973 11.9 100.0 8.8
1974 11.8 98.9 4.7
1975 10.9 96.6 4.5
1976 10.3 93,8 4.3
1977 9.8 90.9 9,1
1978 9.2 88,0 3.9
1979 8.6 84.8 3.7
1980 7.8 79.5 3.6
1981 7.0 73.5 3.3
1982 6.3 67.9 3.1
1983 5.7 61.9 3.0
1984 5.1 55.9 2.8
1985 4.6 50 .4 2.7
1986 4.2 45.3 2.5
1987 3.9 at 1 2.3
1988 3.6 37.5 2.2
1989 3.4 3u.5 2.1
1990 3.3 32.2 2.0
199 1 3.1 30.4 1.9
1992 EPR | 28.9 1.9
1993 3.0 27.8 1.9
1994 2.9 27.0 1.9
1995 2.9 26,2 1.9
1996 2.9 26,2 1.9
1997 2.9 26,2 1.9
1998 2.9 26 .2 1.9
1999 2.9 26,2 1.9



TABLE F-~ 8

SPEED: 19.6 N.P.H, TENP: SO0, (F) % COLD START: 20,6%
mS: 0,630 0.160 0,160 0,025 0,025 0,0 % HOT START: 27.3%

AYERAGE VEHICLE EMISSION FACTORS_(GR/BI)

< l
F
;

1970 12.9 94 .6 4.7
1971 12.2 91,2 4.8
1972 11.6 88 .8 4,9
1973 11.0 87.0 4.8
1974 10.6 85.8 4,7
1975 10.0 83.6 4.5
1976 9.5 80.8 4,3
1977 9.0 77.9 6.1
1978 8.4 74,9 3.9
1979 7.8 71.8 3.7
1980 7.1 67.2 3.6
198 1 6.4 62.1 3.3
1982 5.7 57.3 3.1
1983 5,1 52.4 3.0
1984 4.6 a7.4 2.8
1985 4.2 42,9 2.7
1986 3.8 38.7 2.5
1987 3.5 35.3 2.3
1988 3.2 32,4 2.2
1989 3.1 29.8 2.1
1990 2.9 27.9 2.0
1991 2.8 26.3 1.9
1992 2.7 25,1 1.9
1993 2.7 20,1 1.9
1994 2.6 23.8 1.9
1995 2.5 22,7 1.9
1996 2.5 22.1 1.9
1997 2.5 22.1 1.9
1998 2.5 22,7 1.9
1999 2.5 22.17 1.9



SPEED:
RS

9.6 n.P.H,

TABLE F- 9

TENP:

75,

(F)

0.630 0,160 0,160 0,025 0,025 0.0

% COLD START:
X HOT START:

AVERAGE VEHICLE EMISSION FACTORS_(GM/MI)

cx
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999

Be

12,2
11,5
10,9
10.4

-
[~
.

L= ]

NNNNNNNNNNNNWWWWEEONDOARDD o0 WY
SPRELLEPUVNONVONVOBLWODEONEONOW

S 8 % % 8 8 3 B & 2 8% 8 " S & B B B * B 8 0 0

co

85.6
82.4
80.0
78.3
77.13
75,1
72.5
69.9
67.1
68 .3
60.2
55.8
51.6
47,2
82.9
38.9
35.2
32,2
29.5
27.3
25,6
20,1
23.0
22,1
21.4
20,8
20.8
20,8
20.8
20,8

* T 9 ¢ @ 0 4 "8 e !§

* 0 90 0 2 s 0

e md okt ot bk W NNNONNNNWWWWWWEESFEERERDE

WOV OV ODRVIOIVO cd NN NDO ad W U0 i WO O wy

20,6%
27,3%



SPEED:
S :

19.6 KPR,

TABLE F-10

TEBP:

25,

(F)
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TABLE F-11

SPEED: 19,6 K,.P.H, TEBP: 50, (F) % COLD STAaRY: 100.,0%
ns: 0,630 0,t60 0,160 0,025 0.025 0,0 % HOT STARY: 0.0%

AVERAGE VEHBICLE EMISSION FACTORS_ (GH/MI)

iy e

cY 14 co 01
1970 19.0 78 .3 5.1
1971 18,2 169 .8 5.2
1972 17.5 166 .9 5.2
1973 16,8 165 .2 5.2
1974 16.3 64 4 5.0
1975 15.6 1614 4.9
1976 14_.9 57,0 5.8
977 18 .1 152.3 8.6
1978 13.3 7.3 9.4
1979 2.5 1.8 8.3
1980 11.4 132.8 8,1
1981 10.3 122.8 3.9
1982 9.3 113.6 3.7
1983 8.4 104 .3 3.6
1984 7.7 95.0 3.4
1985 7.0 86 .7 3.3
1986 6.4 79.2 3.0
1987 6.0 73,0 2.9
1988 5.7 67,7 2.7
1989 5.4 63.1 2.6
1990 5.2 59._.6 2.6
1991 5.1 56 .8 2.5
1992 4.9 54 .6 2.5
1993 4,8 $2.8 2.4
1994 4.7 51.5 2,4
1995 4.6 50.3 2,4
1996 8.6 50.3 2,8
1997 4.6 50.3 2.4
1998 4.6 50.3 2.4
1999 4.6 50.3 2.4



TABLE F-12

SPEED: 19.6 M. P_H, TENP: 75, (F) % COLD START: 100,0X
ms: 0,630 0,160 0,160 0,025 0,025 0.0 %2 HOT START: 0.0%

AVERAGE VEHICLE EBISSION FACTORS_(GB/RAI)

cr EC co ¥ox
1970 15.8 130.5 5.1
1971 15,1 126 .9 Se2
1972 4.8 126 4 5,2
1973 3.8 122 .8 5.2
1974 13.4 22,0 5.0
1975 12.8 120.0 8.9
1976 12.2 117.0 4.8
1927 11.6 13,5 4.6
1978 11.0 109.5 4.4
1979 10.3 105.2 8.3
1980 9.4 98.9 5,1
198 1 8.4 92,0 3.9
1982 7.6 85.6 3.7
1983 6.9 79.2 3.6
1984 6.3 72.8 3.4
1985 5.7 67.2 3.3
1986 5.3 62,0 3.0
1987 4.9 57.8 2.9
1988 4.6 54,0 2.7
1989 4.4 50.7 2.6
1990 4.3 48,2 2.6
1991 4,1 46 .1 2.5
1992 4.0 44 3 2.5
19913 3.9 83,0 2.4
1994 3.8 41.9 2.4
1995 3.8 51,0 2.4
1996 3.8 41,0 2.4
1997 3.8 41.0 2.4
1998 3.8 61,0 2.4
1999 3.8 41,0 2.4



TABLE F-13

SPRED: 19.6 M. P_H. TENP: 25, (F) % COLD START: 20,.6%
Bs: 0.882 0,059 0,059 0.0 0.0 0.0 % HOT START: 27,3%

AYERAGE VEHICLE EMISSION FACTORS_ (Gm/AI)

-—

cY BC co xox
970 12.8 100 .8 3.9
1971 2.1 97.7 4.0
1972 1.5 95.5% 4.1
1973 1.0 94 .2 4.0
1974 10.6 934 3.9
1975 10,0 91,2 3.7
1976 9.4 88 .0 3.5
1977 8.8 84 7 3.3
1978 8.2 81,1 3.1
1979 7.5 77.5 2.9
1980 6.7 71.0 2.7
1981 5.9 63.4 2.5
1982 5.2 56.1 2.3
1983 4.6 49,4 2.1
1984 8.0 43.4 2.0
1985 3.6 38 4 1.9
1986 3.3 34,0 1.8
1987 3.1 30.5 1.7
1968 2.9 27.6 1.7
1989 2.7 25 .4 1.6
1990 2,6 23.8 1.6
199 1% 2.6 22.6 1.6
1992 2.5 21,17 1.6
1993 2.4 21,0 1.6
1994 2.4 20,5 1.6
199% 2.4 20,2 1.6
1996 2.4 20,2 1.6
1997 2.4 20,2 1.6
1998 2.4 20,2 1.6
1999 2.4 20,2 1.6



SPEED :
ns:

19.6 n_ P H,
0.882 0,059 0,059 0,0

TABLE F-14

TERP: 50, (F)
0.0 0.0

% COLD STARTI:
% HOT START:
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TABLE F-15

SPEED: 19,6 n_.P.H, TEBP: 75. (F) X COLD START: 20.6%
ns: 0,882 0,059 0,059 0,0 0.0 0.0 % HOT START: 27.3%

AVERAGE VEHICLE EBISSION FACTORS_ (Gh/BI)

— At Sal -

2
5
©
2

—

1970 11,2 78,3 3.9
1971 10.5 75.3 4.0
1972 9.9 73.2 4.1
1973 9.4 71.17 4.0
1974 9.0 70.8 3.9
1975 8,5 68.8 3.7
1376 8.0 66,0 3.5
1977 7.5 62.9 3.3
1978 6.9 59.6 3.1
1979 6.3 56.3 2.9
1980 5.6 51.5 2,7
1981 8.9 46,2 2,5
1982 4.3 41,0 2.3
1983 3.8 36,3 2.1
1984 3.3 3z2.2 2,0
1985 3.0 28,7 1.9
1986 2.7 25.8 1.8
1987 2.5 23.4 1.7
1988 2.3 21,4 1.7
1989 2.2 19.8 1.6
1990 2.1 18,7 1.6
1991 2.1 17.8 1.6
1992 2.0 7.2 1.6
1993 2.0 16 .6 1.6
1994 .9 6.3 1.6
1995 1.9 16 .0 1.6
1996 1.9 16.0 1.6
1997 1.9 16,0 1.6
1998 1.9 16 .0 1.6
1999 1.9 16 .0 1.6



SPEED =
NS :

19.6 8P H,

TABLE F-16

TEN

0.882 0,059 0,059 0,0

P:
0.0

25, (F)
0.0

% COLD STARTY:
% HOT START:

AVERAGE YEHICLE EMISSION FACTORS (GR/NI}
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SPEED:
Bs:

19.6 B P.H,

TABLE F-17

TERP:

0.882 0,059 0,059 0.0 0.0

50,

(F)
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SPEED:
K52

9.6 n.P.H,

TABLE F-18

TEN

0.882 0,059 0.059 0.0

BP:
0.0

75. (F)
0.0

X COLD START:

-
~

AYERAGE VERICLE EMISSION FACTORS_ (GE/MI}

12
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TABLE F-19

SPEED: 45,0 m_P.H, TEBP: 25, (F) % COLD START: 0.02
ns: 0,803 0,058 0,058 0,045 0,037 0,005 X HOT STARZ: £.02

AVERAGE VEHICLE EMISSION FACTORS_(GR/MI)

cyY BC co ¥ox
1970 7.3 40,5 4.9
1971 6.8 37.9 5.0
1972 6.3 35.8 5.1
1973 5.9 33.9 5.1
1978 5.5 324 5.0
1975 5.2 30.8 8.9
1976 8.8 29.2 4.8
1977 5.5 27.8 4.6
1978 4.1 26.5 8.4
1979 3.7 25.4 4.3
1980 3.3 23.9 &1
198 1 2.8 22,2 3.9
1982 2.4 20,6 3.7
1983 2.0 8.8 3.5
1984 1.7 16 .8 3.4
1985 1.5 15.0 3.2
1986 1.3 13.3 3.0
1987 1.9 12.0 2.8
1988 1.0 10,8 2.6
1989 0.9 9.9 2.5
1990 0.8 9.3 2.5
199 1 0.8 8.8 2.8
1992 0.8 8.5 2.8
1993 0.7 8,2 2.3
1994 0.7 8.0 2.3
1995 0.7 7.9 2.3
1996 0.7 7.9 2.3
1997 0.7 7.9 2.3
1998 0.7 7.9 2.3
1999 0.7 7.9 2.3



TABLE F-20

SPEED: 45,0 B P_.B., TERP: 50, (¥} % COLD STARY: 0.0%
ns: 0.803 0,058 0.0%8 0,085 $,.031 0,005 % HOT START: 0.0%

AVERAGE VEHICLE EMISSIOF FACTORS_(GH/BI)
cy BC co xox
1970 7.3 K5 4.9
1971 6.8 7.9 %.0
197z &, 3%,.8 vt
1973 5.9 33.9 Bel
1974 5.5 37 .8 %0
915 S et 3¢ .0 8,.%
976 4.8 29.2 4.8
1977 k.5 27.8 8.6
1978 4.1 26.% g b
1979 3.7 25.4 9.3
1980 3.3 3.% g, 1
198 1 Z.8 2Z.2 3.9
1982 £.4 20,6 3,7
31983 2.0 18 .8 3.5
1984 1.7 6.8 3.4
1985 1.5 5.0 3.4
1986 tald 3.3 3. ¢
1987 1.7 4.8 2.8
1588 2.0 1G.8 2.6
1989 0.9 9.9 a5
1990 g.8 9.3 2.%
1991 0.8 £.8 2.8
1892 0.8 8.5 2.k
1993 6.7 8.4 2.3
1994 0.% 8.0 2.3
1995% 6.7 7.9 2.3
19%6 c.7 7.9 2.3
1997 0.7 7.9 2.3
1998 06,7 7.9 2.3
999 0.7 T7.9 2.3



TABLE F-21

/
SPEED: 45.0 M.P.H. TEAP: 75, (F) % COLD SY¥ART: 0.0%
®s: 0.803 0,058 0,058 0,045 0,031 0,005 % HOT START: 0,0%

AVERAGE VEHICLE ENISSION FACTORS, (GB/BI)

ot e e .

cY RC (o fot
1970 7.3 40,5 8,9
1971 6.8 37.9 5.0
1972 6.3 35.8 5.1
1973 5.9 33.9 Sel
1974 5.5 32,4 5.0
197S 5.2 30.8 4.9
1976 8.8 29.2 4.8
1977 4.5 27.8 4.6
1978 6.1 26,5 6.4
1979 3.7 25, 4 4.3
1980 3.3 23,9 4,1
198 1% 2.8 22,2 3.9
1982 2.4 20.6 3,7
1983 2.0 8.8 3.5
1984 1.7 16.8 3.4
1985 1.5 15.0 3,2
1986 1.3 13.3 3.0
1987 1.1 12.0 2.8
1988 1.0 10.8 2.6
1989 0.9 9.9 2.%
1990 0.8 9.3 2,5
1991 0.8 8.8 2.4
1992 ¢.8 8.5 2.4
1993 0.7 8,2 2.3
1994 0.7 8.0 2.3
1995 0.7 7.9 2.3
1996 0.7 7.9 2.3
1997 0.7 7.9 2.3
1998 0.7 7.9 2.3
1999 0.7 7.9 2.3



APPERDIX G



Sethodclogy

The tables aumbered -2, -3, and -4 in each chapter of
this document present the emission facters for <calendarx
years 1970 through 1995, For each calendar year, model-year
specific emission factors are presented for the 20 most
recent model ye®ars,

The emission factors for a given model year are assumed
to vary linearly with mileage, Since the emission factors
for a given model year vehicle are calculated for July 1 of
each calendar year it 1is necessary to know the average
cumulative mileage on July Y of each calendar year,

The cumulative wmileages are presented in Tables I-Sa,
I1-%¢, ¥1-5%4, YII-5Sa,iv-5a, and ¥-5a,

The methodology fer calculating average cumulative
mileage will be explained by reference to a specific
example: calculation of the average cumulative mileage for a
1978 model year vehicle or July 1 of 1978, 1979, 1980, and
later years,

First, uve will cajculate the average cumulative mileage
of a 1973 MY LDY on July Y of 1978, «he calendar year when
the vehicle age is defined as 1 year,

e assume that the vehicle sales distributien is
constant throughout the Yyear, that the rate of mileage
accrual is comstaat throughout the year, and that the 1978
sa@les yeax begins on October 1, 1977,

Gsing these assumptions, it 25 obvious that by July 1,
1973 {3r4ths of the way through the sales year}
approximately 75% of the 1978 model year vehicles have been

G-2



sold. These vehicles range in age from 0 to 9 wmonths,
Assuming a comstant sales distributioa, their average age is
4.5 months,

Therefore, the average mileage accrual for these 1978
BY vekicles which have been sold by July 1, 1978 is &,5/12,
or 375 times the annual rate of mileage accrual for the
first year. The annual rates of @mileage accrual are
presented in Tables I-5 through V-5 for each vehicle type,
For LDVs the annual mileage accrual rate for vehicles during
their first year is 159200 miles,

By July ¥, 1979, those vehicles that had been sold by
July 1, 1978 have been on the road for an additional year,
Therefore, those vehicles have accumulated wmileage for
1+ (8,.5,12) years, or 1,375 years, Referring to Table 1-5
for the annual rates of wmileage accrual, we can calculate
the average cumulative mileage of these vehicles as the sua
of the first year's mileage, 15900, plus ,375 times the 2nd
year annual rate of 15000 miles,

In addition to the 1978 model year vehicles sold before
July 1, 1978, vwe must consider those 1978 MY vehicles sold
between July 1, 1978 and Sept. 30, 1978. 1If we are again
assaming a uniform sales distribution, then by July 1, 1979
these vehicles range in age from 9 months to 12 months, and
they have an average age of 10,5 months, Since these
vehicles are still in their first year of use on July I,
1979, their average mileage accurulation on that date is
10,5712, ox 875, times 15900 miles,

The average cumulative mileage of all 1978 MY vehicles
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on July 1, 1979 is the vweighted average of the cumulative
sileages for these two gqroups of vehicles (those sold before
July ¥ and those sold after July 1},

Since the first group represents 9 moaths of sales and
the second group represents 3 months of sales, the weighted
average cunulative mileage of 1978 MY vehicles on July 1§,
1979 can be expressed as follows:

(3/8) (15900 + (.375)15000) + (V/4) ((.875)15900)

By exteasion, the formula for the cusulative mileage of

1978 model year vehicles on July 1, 1980 is givem by:

(3783 (15900 + 15000 + (,.375)14000) + (1/8) (15900 + (.875) 15000)
and so on,

Denoting the average rate of wmileage accumulation
during the first, second, and third years as v1!, v2, and v3,
we can generalize the equations for cumrulative mileage on

July ' as follows:
FIRST YEAR: (.375)v?
SECOND YEAR:z (3/8) (vV + (.375)v2) + (1/4) ((.875)v V)

THIRD YEAR: (3/Q) (vl + w2 + (.375)v3) + (1/4) (v? + (.BIS)v2})

and so on,

For vehicles wvhose sales year begins on Januvary 1

(heavy duty trucks and sotorcycles) the formulas are



modified as follows:

FIRST YERAR: (l/4)v?

SECOND YEAR:z(¥/2) (vl ¢ (1/8)}v2) + (W/2)((3/) v}

THIRD YEAR: (1/2) (vl + w2 ¢ (Y/8)vl) & (l/2)(vl ¢ (3/4)v2)
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