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IKTPODTCIION

™his document o:ficially‘revises previous mckile source
emiésion factors which were presented in Supplement Fo. 5 to
AP=42, Cogpilation of AMr Pollutant BEmission
FPactors(Decegber, 1975). In 0nid-1978 +thils document will be
published as a Supplement to AF-U42, at which time additional
explanatory material, revised typeset, renumbered tables,
and other format changes will be made.

This dccument does not revise all inforratior in
Supplement ¥Nc. S. In particular, updated factors are not
included for. liqht-dqty diesel automobiles, 1light-duty
diesel trucks, off-road sources, or aircraft; ncr is any
informaticn included on particulates.

AP-42 will le revised vpericdically via new supplements
if measured emission factor values, as determined through.
in-use vehicle testing Frograms (assembly 1line and
surveillance testing), and projected emission factors, as
estimated from testing of prctotype  vehicles and from
changes to statutory motor vehicle erission standards varf

from the estimates contained in this document..

A. Data Scurces. To ansvér the question of how well
vehicles perform in actual use, EFA has administered a
series of exhaust emissien surveillance prograss. :est
fleéts of consumer~owned ‘vehicles within varicu§ major
cities are selected by mcdel vyear, make, engine ‘size,
transmission, and carburetor in such proportion as to be
representativé of both the normal frcduction of each medel

year and the contribution of that mcdel year to <+ctal
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vehicle miles traveled., »fn.thé case of heavy-duty vehicles,
fuel iype” and gross vehicle ieighf'-iere*also‘key'fitems in
the stratification scheme.

"he data collected in these grograws are analyzed to
provide mean emissions by mcdel-year " vehiclé. in each
" calendar year, change in emissions with the accusulation of
mileage, change in emissions with the accumulaticn cf age,
percentage of vehicles complying with standards, and effect
on enissions of vehicle parameters (enginé displacement,
vehicle veight, etc.). These =surveillance ‘data, along with
profotvpe véhicle test data, assemkly 1line -test dafa, and
technical Jjudgment, form 'fhe'basiﬁ for the existirg and
projected moktile source emissicn factors presented in this .
document.

mhe moet recently published results of the epission
factor prdgran are -availaktle in a summary repcrt,
‘Automobile Exhaust Emission Surveillance Analysis of the FY
1974 pPrograr', EPA-460/3-7€-079, Envircnmental TFrotection
ngéncy, 6HSLPC/ECTD, Ann Arbor, Michigan 4870S. ' Both the
EPA emission factor surveillarce program and +the EPA
regulatory program depend cn a valid test procedure over
which representative wurban emissions can bgi neésured; At
the present time, EPA has twc test précedurgs: o£e for
lightjduty' vehicles (LDVs)--including cars, light tﬁucks,
and motorcycles--and one for heavy-duty vehicles |§bjs).
These procedures are discussed 1n subsequent chapteps;

For localized pollutante suﬁh as CO, the ability>of'the
test procedure to predict changes 1in emissions depends on
the similarity of the localized driving pattern and

-2=-



associated cperating coﬁéiti&ns to  those in the test
procedure. The EPA therefore has developed a éeries of
cor;ection factdrs to expand wugon the LDV and FDV test
procedures and tc predict emissicns frcm a large pumber of
user-specific scenarios. [Lata required to develop these
correction factors have been generated using carefully
desiqned statistical studies vhich test ccnsumer-ovwned

vehicles.

‘Be Purpose. This current revisicn to previous ocktile source

emissicn factors is necessary for several reasons:

. These numbers reflect test data from a much larger
samnrle of in-use vehicles in all vehicle categories
.than was available previcusly.

2. New data on catalyst=-equipped (pest=1974)
automotiles are available, requiring sigrificant
revisicn of previously projected eamission factors.

3. Additicnal <correction factors amd revised
correction factors for a wider range of ccnditions
are now available.

4L, EPA has promulgated new =standards for 1light-duty
+rucks, heavy-duty vehicles, motorcycles, and
light-duty vehicle ard light-dutty truck evagcrative
emissicns. ’ '

5. Vehicle emission <standards for several vehicle
categories have been revised ky the Clean -Air Act
Amendments of 1977 (Puklic law 9€5=95).



C. Principal Chapges. ~Both the format and the cabtent of
this document differ ffbilaé;uz,';Suppienentw&ﬁé;A‘S, in
several ways: I S

1, Both actual and projected emission ‘factcre are
presented in one table for all calendar. years fcr
"each pcllutant. Previously, this information wase
presented in separate taltles for each . calendar
vyear. The revised tables shculd be easier tc¢ use.

2 In additicn to tabled emission " values, the
equaticns used t¢ generate ¢the tables are includeg
to increase the ease of auytomating the eglscsion
inventcry process.

3. All vehicles are no longer assumed to travel 10,000
miles per year, Instead, the national average
mileage accumulation. rates are used, resuvlting in
vehicle miles traveled (VKT) greater than 10,000
miles per vear for newer vehicles and decreasing
mileage accumpulation as vehicles age,

4. Detericraticn of exhaust emissions ~is assumed ¢to
continve beyond the first ten vyears ¢cf the
vehicle's cperating life,

5. The emission standards for each model year vehicle
and the derivation of apprcgriate emissicn rates
are given in appendices.

6. Emicssicn factors specificA to California and high-
altitude areas are ccntained in separate tparts of
this. dccument. . .

7. The previbus .eqﬁaficn for 'combpting a'llight-duty
vehicle composite exhaust epission. factor (E) given
by:

_E = SUM{CHVZ?)

where the notation SUM(..) Trepresents csuzmation
over mcdel year, has remained tasically the same
(as defined in AP-42, Supflement V¥No. 5) with the
additicn of several (cpticnal) correcticn factors
and a single correction factor relating speed,
ampbient temperature, angd hotscold vehicle
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operation. The revised egua%tion is given ty:

E = SOY(CMEATUY)

4
o
®
-
@®
se

fraction of total mileage )
temperature, speed, hct/cold correcticn factor
air-conditioning correcticn factor

vehicle load ccrrecticn facte:o

*railer towing correcticn fac+or

humidity correcticn facter

T4 20
oo oun

The tervised equatior is described fully in Chagpter I,

The gereral equa+ticn format also has ckarged for
cach of the othar motcr vehicle categoriss, These
rovised equations are discussed in each chagpter.

A eingle correcticn factcr (%) <relates arhien+t
temperature, vaehicle sreed, and the hctrscold
operatirg mode mix fcr light-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 feor all vehicle
categories.

The wmcdal emission model (vhich is discuscsed in
Surplemrert No. 5) is nct treated ir this dccument, bucz
i1s treated in other EFA repcris, (1)

(*) Automobile Exhaust Emissicrh Modal Aralysis Model,
Tnited States Envircnmental Frotection Agercy, Office
of Mobkile Source Air Pclluticn Cen+trel, Fepert No.
ETA-U460/23-74-005, January 1¢74; and

Analysis, Volume ¢: Evaluatirg Indirect Scurggs, U.C.
E«P.A.,, Cffice of Air Quality ~larning ard €<tandaris,
Tepcr* Yo. EPA=-450,/4-75-00°, Jenuary 1975, An updaze
repcr* on the rcdal  rodel is availatle from
CAB/C¥<AFC, Environmerntal Trotection Agerncy, 25K5
Plyrouth =d., Ann Arbor, Michigan L8705, .

=5=
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D. drgqarization, - Chaptefs T through V provide ‘emission
fac;ors for =2ach vehicle categcry: 1light-duty, gasoline-
powered vehicles (automobiles); light-duty, gascline-powerad
‘t+rucks; heavy-duty, gasoline-powered vehicles (trucks and
buses) ; heavy-duty, dieSei-povered vehicles (trucks and
tuses) : ard motorcycles.

Each chapter provides irnfecrraticn for .use ir 2ll ar=as
2xcept Califcrnia and high-altitude; <+hose enmissicr factors
are contaired in separate garts cf this documert.

~ke equations for cqmbutinq a compcsite eamiseicn factor

[r]

and for cemputing individual  correction factcrs ar
presented ir each chapter.

Computation of all correcticn factors ard composi*ta
omission factors is Sufficiently compléx and time~ccnsuming
*hat a computer proqram.shculd te used. A computer grogran
for using these emission factcrs car te obtained from the
Nn€fice of Transpcrtation and Zand Use Folicy,' AW-L4S, E%a,

4¢* ¥ Se., S,W., Washington, D.C. 20460,

8. Ielaticp to Venicle Cnspecticn/¥azintenance. Tf a mctor

X3P PeOcs 3 9 9L-9 A

vehicls irnspection/mainterance (T/®) program is ir effect irn
the area for which emissicas are kzing calculated, =2missions
reduction credit car be <aken.

A me<hodologv for determirirg =, credit was ccrtain2a
in the crrcpcsed revision of Aprendix % to ul CE® . Tars 51
(ses U2 Federal fegister 22177, f-‘lav EQ.“%")- Apperdix ¥
gives credits tor all .gasoline;fueled écurces (light-2du*y

-f-
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v=2hicles, light-duty . trucks, heavy-duty vehicles, and
notorcycles), A final revisien +t¢ Appendix ¥ will b2
puﬁlished in early “¢78.

Emission reductior credit attributable +t¢ an I/
program will wvary according t¢ the type of prcgram in
affect, depending on: the s*ringency factor for determiring
*he emission level for rpassing c¢r failing <+“es*ted vehicles;
*he calendar year of in+terest and calzndar year when T/% was
fi-st iwmplemented; <*he presence of an adequate ygrograes of
mechanic tzainirg; subssquent years of T/¥ grogran
‘ope:ation: ard frequency cf inspecticns.

"he computer program availakle fror EPA includes the

cavabili«cy «c aprly /M cradits *c emissions estirates.

AvaliIlable scientific evidence indicatss that metkane and a
few o*her ncn-reactive orgaric comgcunds do . nct ccntritute
to violaticns of ambient oxidant standards. ETA's Vclatile
nrganic Compcund wvpolicy, oublished in the [Federal tcgiszor
on July &, “€77, allows a 1limited number of <ccerouris,
including me+*hane, sthane, Freon 1“2, and methyl chlorofcrm,
+0 be excluded from con*rcl acticnse States have E=2en
advised that they should 2xcludz these ccmrounds from *he
baselinre emissicr inventorias *hat ate‘ to Le used for
control s+*ra*egy devalopment feor photocherical cxidants,

Although mo*or vehicles are reqgulated directly ty ¢the Cl=an
Air Act or A tctal hydrocarktcn tasis (rather +than on a
Wreactive" hydrccarbon tasisy, it ie aprrcgriate wh=n
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estimating. ambient oxidaat levels tc cornsider c¢nly . those
notor vehicle emissions which will -react te fcro oxidants.
However, concideration . must be given to the fcrmat of any
associated stationary scurce erissich irventcry .sc  that
mobhile source and stationacy source erission invertcries are
consisten+,

Prior %o the introduction of catalyst technology, virtually
all (SS% or greatez) mobile source emissions were corsidered
reactive, With present arnd future catalys* *echrclogy, the
methane (i.e., non-reactivs) fractior of total hydrccarbon
emissions is increasing.significantly. The. best estimates
of the  methane op=rcentages .arprlicable to e€ach vehicle

cateqgorv are as follows:

TDV Exhaust, pre-*07S§ ok 4
20V Exhauyst, post-¢74. ] RS 4
DV Exhautst, Diesel ’ ' TR
1D” Exhaus%t, ore-"¢75’ Y
0-€K D" Exhaus+, Post=1¢74 . IR
6=-R.SK I~ Exhaust, 1¢75=-207¢ tg
€~8,5K LL7T Exhaust, pos+t-1¢74 R ;
Gasoline HDV Exhaust, ore-*9¢: ) v A
Gasolira HDV Lbxhaust, Dcg*-1¢€: 1c¢
Diecel H¥iV Exhaust, all vears %%

Tvaporative Emis
o

siors, all years and sources (4%
Crankcase Emissions

%
¥c+*orcvcle Erissicns - 7 strcke %
¥oteorcycle Emissions - 4 stzcke %
Gas “Turkine Emissions ’ c3

While the ccmputer . pregras availakle from EPA fperrits the

n
4]

calculaticr of ei*h .tc*al cr rcn=me*hane hydrccarkon

o

emissions, 2ll HC emissicn factors ar prasen<ed in this
Aocument as totzl hydrocarncns.

-Q



A. Introduction. Because of tﬂéir videspreaa .usé, 1i ght-
duty vehicles (automobiles) are Aresponsible fcrva large
sﬁare of air pollutant emiﬁsions in many areas of the Oniteq
States,. .Qubstantial reéea;ch effort has beeﬁ expendeq to
acéurately Eharaéterize epissicns from these  vehicles.
EPA's Emiseicn Factor Progqram (BF®) was instituted a numb=ar
of yvears ago in ordér to estirmate emission levels of in-use
vehicles fer area-uide‘urban scenarios.

Tr additior to the methodologies presentea for
calculétinq CO.‘HC, and VCx exhaust emissione, data are
given later in this chapter for eriscsions in the idle mode
and for crankcase and evaporative hydrocarbon emissionss

The method f£for d2termining composite autcoolkile
emission factors, based on the Federal Test Procedure (FTD),
is a modificaticn of the procedure thét wvas discussed in
sarlier editiéns of AP-U2. Emiesions testiﬁg of light~duty

vehicles currently is performed acccrding to the €75 F°T as

stipulated in the Federal fegister (Vol *?7, VNo. 73Z*4,

—_—m e m R em Mhedlaea-

bt ]

November 5, “972). The PTT conditions urder which light-

du+y vehicles were tested are as fcllews:

*. Ambtient tenperéture = T50F average (6BOF-£EOF)
2. Absolute humidity = 7?5 grains

3. Average speed = 1§;6 mrh, *8% i1dle operaticn
4. Average cold operat® . = 21%

S. Average hot start operation = 27%

-Qa
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Chapter I Iight-Duty Vehicles
6. Average stabilized operaticn = 52%
‘"« Air-conditioning not in use
8. Car contains driver only; no passengers, luggage, 2tc.
9. Car is nct pulling a trailer
"0. Vehicles are not in an Tnspection/Mainterance pfoqram
“1, vVehicles réceive tyrical in-use pmaintenance

The FT7

(42

for 1light-duty vehicles can te Ekriefly

described by the following:

‘. Determine weight of vehicle.

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

3. pPreccndition vehicle (i.e., vehicle is ‘triefly
driven).

4. "Soak'" vehicle fer *2 hours at 680F-860F,
5. Push vehicle onto a dynacoreter.
6. Start test.

7. First 505 seccrnds ccllected in tLtag #°. Mileage =
31.59 miles. Average speed = 25.5 mrt.

8. Vext 870 seconds collected in bag #?(Enginé is not
turned off). Mileage = 2.°%% miles. Average speed =
"€ mghe :

Q. Mctcr is turned off.

“0. car is "soaked" “0 minutecs.

14, Car is restarted and the first 50f secords are rerun
and collected in tag #2.

*2. The grams of pollutant are determined fcr each bag.
“2. N2x is ccrrected for humidity.

“U4e The F™F gm/mile value is computed.

-10-



Chapter T

Ltight=-puty Vehicles

B. 2As pentioned in +the Tntroducticr, <+the calculaticn of

composite exhaust

method is qgiven

Erpstux =

where all lower

SuUm( )

Enps twx

Cipn

®ipstux

Aip

Fif

emissich factcrs wusina the <c¢comglete F7P

ky:

SOM( Cipn®*Min®Ripstux®Aip*lo*Uipw®Rip )

cas= letters are sutséripts and:

sunpmaticn cver mncdel year (i), frcm *the
calendar year for which emissicn factors
are being calculated (i=n) to the calerndar
yecar *9 years grevious (i=n-1¢).

Compcsite emission factor in gmsmi  for
calendar year n, pollutant [, average
speed s, ambient temgperature ¢, fraction
cold operaticn w, and fracticn hot start
operation x.

The FTT (197F% Federal Test ®rocedure) mean
emission factcr fcr the ith mcdel year
light-duty vehicles during calerdar year
n, and fcr pcllutant p.

The fracticn c¢f arnual travel ky th= i*h
model year IDVs during calendar year n.

The temperature, spreed, and hct/cold
correcticnh factor for ¢the ith mcdel year
1DVs fecr pollutant™ p, average speed s,
ambient temperature ¢+, fraction cold
operaticn w, and <fraction . hot start
operation x.

The air-cenditicning cotrecticn factor for
the ith mcd=2l year 1DVs, for pcllctan+ vp.

The vehicle 1cad correction facter for
pollutant p.

The trailer +tcwing corcrection factor for
the ith mcdel year 1DVs, for gcllutant p,
and for fracticn cf coléd operaticn x.

The humidity ccrrection factor fcr the i*h
model year 1DVs, fcr pollutant r.

Computation of all tfactors fer the <complete composit=

exhaust emission factor equation shculd ke comgputerized for

-"'-
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Chapter 7 light-Tuty Vehiciés
all practical purposes. 2 computer proqram is avﬁilable

from ETA's Nffice of Transportation and land Use tclicy, u40*

4 St., S.W., Washington, D.C. 20460.

C. 2ollutant emission factors fcr light-duty vehicles. The
FT° mean emissicn factors are qiven in Tatles I-?'thfcudh
T-4. "hese emission facﬁc:s represenf average emission
factors fcr July of the caiendar year.

The two 2mission values needed to estimate the erission
rates--thes zero milesage emissicn rate and the detericration
rates v(per ‘0,000 miles)--are 1listed in Tatle T-1 for
differen* emissien ccntrol technclcgy categories.

Each LIV emission rate is calculated frcor a linear
mathematical function:

Cipn = Aip ¢ Eip*Yin

where all lower case letters are sutscrip*s and:

Cipn = the F™? (“975 Federal Test 2rccedure) mean
enission factor, in gm/mi, fcr ith medel
year I1DVs in calendar year r, and for
pollutant re.

Rig = the zero mileage exhaust emissicn rate of
pollutant 1, in go/mi, for ith mcdel year
DVs.

2ip = the emissic: lat2riora+tion rate per *° 3
miles, ¢+ rallutant p, for ith rcde’ yea
IDVs, "

Yir = the cum. ti: nileage of i*h mcde. year
iDVs in <calendar vyear ~, divided by
10,000.

Explarations of the apz3r : vehicle emiscsiorn
s*andards anéd .of th2 derivatior g £ssion rates car ha
found in Appendices D and E, resgec ly.

.19



Chapter T ’ light-Dputy Vehicles

Table I-S5a presents the average cumulative mileages for
1DVs by age, on July 1. The numkters in this table are
derived from the mileages presented in fable I-5, using the

methodolcgy rresented in Aprendiz G.

D. Travel Weighting Factor. A sample calculaticn of fhis
variable is presehted in Table I-S. In thisv sanotle,
nationwide statistics; averaged cvervfive years tetween 1970
and 1976, are used and the ‘fracticr of in-use vehicles.by
model vear (vehicle age) is weighted on the basis of annual
miles driven. The calcula%*icn may ke "localized" to reflect
local (ccunty or staté) vehicle age wmix, arnual miles
driven, cor ‘Yoth. Otherwise, these national data may .be
used. Table I-5 is assumed apglicakle +to projecticns as

vell as existing situations.

k. Speed=Temperature-Het/Ccld Cerrection Fac*cr. The

emissior factors fouﬁd in Tables T-¢ *hrough T-4 ray Lte usesi
difectly in calculating epissicns for scenafics matching
those in the Federal Test trocedure (FTP). As described
earlier, the FTP describes an average ambient temperature of
7507, a particular mix cf cold, hct stabilized, and hot
transient operation, and specific average speeds associated
vith each of these modes. Tf emission calculations are
desired for scenarios matching these FTP ccnditions, no
correction wcuald be npecessary, i.e., a valué of *.0 can be

used for any correction factor if ketter inforeation is not

-13_



Chapter f | i ' o Iight-Dutf Vehicles
available, | |

For scenarios whiéh vary froes the ffé §cnditigq§,
correcticn factofs are desirable. The correcticn factorc fér
ambient temperature, avéraqe speed, ard percertage hét and
cold operaticn represents a majecr change from the previcus
treatment in Supplement 5 tc AP-42. The interdependence o:
trese variatles has led to their expression as a singlse
correctioﬁ factor, rather +thar as sepafate ccrrecsion
factors. The new factor is idertified by thé term °ip§tux
in the compasite éxhaust emissiar eguation.

Thé FTT measures emissiors during ’three rhases of
operation. R cold +transient fhase is representative of
vehicle istart-up after a lcng engine-cff reriod; a
stabilized rhase 1is representative of warmed-uy engiﬁe
Opera£ion: and hot-start vehicle cpe;ation ocﬁurs in *he
first 505 seconds of vehicle s+tart-up after a shcert engiﬁe-
off period. The «cold, ho*, and statilized ©phases are ?2%7%,
27%, arnd S2%, respectively, cf thre tota; FT? mileage.

Fcr non-catalyst vehiclés, the cold vehicle cperatioﬁ
phase is defined as +the firs* S0% =seconds .cf vehicle
operation €fcllowing a M4-hcur engine off vfpericd. For
catalyst vehicles the cold cperaticn phase is defined as <the
first 505 seconds of vehicle operaticn following a “*-hour
engire-off period. Tf the engine-cff period ('scak time')
is less than 4 hcurs for non-catalyst vehicles cr less than
* hour for catalyst vehicles, the resfarted vehicle is
considered tc be in a hot operatirg mode. Mcre stecific
infornatiorn ecn the rél&:ionship between celd vehicle

operation, 'soak <time', and arktient <temperature may be

-y~



Chapter T light~-Paty Vehicles
obtained froe EBFA's Office of “Transportation and land Use
Policy.

In those situations vhere the percentage of cold,
stable, and hot vehicle ofperation do not mﬁtch the P™D
percentages (i.e., 21%, 52%, and 27%), emission factcrs may
be corrected to account for the actual rpercentage of tctal
mileage in each operating modee. Knowledge of the percent
YT in. each mode is especially wuseful for ~ricroscale
analyses in which these percentages can vary greatly within
any urban area as well as diurnally. one me+thcdclogy used
to determine the appropriate dold‘ ;bde percantages may be
found in the EPA report: Cetermination of Percentages of
Vehicles Operatirg in the Cold Star:t Fode, EPA-#5C/3-77-023,
August 1977, nffice of Air Cuality Flanning ard étandards,
N.5. Envircrmental Protection Agency, Research ™riangle
Park, Yorth Carolina 27?11.

During +he F°P emissions are collected 1in tags
according tc these three phases cf cperaticn. Bag *°
represents the emissions sampléd under cold start conditions
with an average speed of 26 fnph; Eag 2?2 represents emissions
sampled undey stabilized conditicns with an average sgteed of
6 mph; and Bag 3 rTepresents epissions sampled ‘under ho*
start conditions with an average speed of 26 mphe-

In those situations where the ©bag-specific average
speeds do rct match those c¢f the FTP?, it is necessary to
correct the averaqe speed. ' The speed correcticn factors are
incorporated inte <he correétion factors for tepperature-
hot/cold weighting rather ¢than teing aiven as separate
factors. The reason for this ircorgcration s*emes from the

_1‘:-
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Chapter T . ﬂ . light-Duty Vehicles
assumption that the effect of <speed on emissicns is Lkag-
~specific. The resulting fcrmulas fer PBC, CO, and NOx are
pre2sented in Table I-6.

Although the speed correcticn factors are incorporated
into the Ripetwx formulas, selected speed correcticn factors
are given in Appendix A: (1Y fecr general information, and
(2) to permit ccoparison with speed correction factcers which
can be generated for any steed from the normalized eguations
given in Appendiy B,

Data used to develop the Ripstwx values vere provided
by five sources:

(') the study Aanbient gggperatg;g‘ and vehicle Emissjions

(EPA 460,3-74-028, Octcbhber 1974) in wvhich PTP
emissions tests were vperfcrmed on *967-1975 mcdel

year non-California cars at ambient temperatures of
200F to 1109F;

(2) data frcm the Environmental Protecticn Service,
Ottawa, Canada, on FTP tests of 1975 cars meeting
either the federal standards or the nmecre stringent
Califcrnia emission standards;

{(3) EPA's annvual Emission Facter Program, whichk tests
in-use velticles in seven cities across the ccuntry;

{4y the *370 Vehicle Operaticns Survey; and,

{(5) the 9974 GM Chase Car Survey.
Applicability of correcticn factcrsa The general correction
factors are applicable to ambient temreratures c¢f 09F +o
14400F, speeds of 5 ¢to 60 wmph, and all comtinaticns of
hot/cold driving. Also, the fac;ors should only ke applied
to transient driving situations. To predict the emissions
of a steady-state (i.e€., ccnstant speed) driving sequence
such as constant 20 mph operaticn, the modal analysis model
should be aprlied +to the specific spced of ‘interest and/or

EPA surveillance reports. should be referenced. The

~16-



Chapter T light-Duty Vehicles
difference between emissions sneasured over steady state and
tfansient cycles is consideratle at 1lov :average speeds
(greater than 20%) and Dbecomes neqgligible at <cspeeds of
approximately 45 mphe For further information cn the modal
analysis model, see the footnote on f. S.

For regional modeling, urtan and rural emission
projections should be perfcrmed separately to 1sinimize %he
chance of introducing major errcrs which might result from
incorrectly applied speed correcticn factors. Cbviously,
every vehicle on a road link will not have the sape average
speed: there will be a range cf speeds. If (1) a sgead
correction factor is applied to model the average emission
on a road 1link, (2) the correction factor 4is linear within
.this range, and (3) tfatfic i= symmetrically distributed
around the average speed, then the Application .cf a single.
correction factor is appropriate. The same situation exists
in modeling regional emission levels, However, ¢he extent
to which this ;ssumption of syadetry is satisfactery is not
known at the present time, Thué. it uouid be fprudent to
apply separate nqdels to prcject urban emission levels anad

rtural emissicn levels,

Comparisons with Supplement = [Factors. <Supplement S
ambient temperature-hot/cold correcticn factors fcr pre-"975S
and *97S model vyear cars, respectively, were ccmpared with
the rtevised factors for pre-cecntrolled 1968-14¢?y, 1975
Pederal, and 975 California model year vehicles, For these
comparisons, average speed was assuméd egual tc FTP average

speed conditions. Compariscns indicate that under severe

-17-



Chapter I ' light-Duoty Vehicles
tenperature-%hot/fcold conditions, Supplement 5 correction
factors  for HC and CO. are sutetantially. higher than- the
revised factcrs, and that under 'wild conditions, Supglement
5 factors are sukstantially lewer than the revised numbers,
For NOx the correction factors are on the same order of

magnitude,

Fo 1DV Ccrrecticn Factor fcr Air Ccnditioning,

The use of air conditioning c¢an have a significant
effect on erissions. The following correction factcrs may

be applied tc all Bodel years:

) A 1
Air Conditicning Correcticn Factors for All Mcdel Years|
v (

]
Al

NOXx . |
-————
1.18 '

4

—

HC

e e el

== g -
e B

In ordér to apply the air conditibnihg cerrectior
factors, it ié necessafy to know the percentage cf iehicles
in thé population that are equipped with air ccnditioning.
Data from EPA's FY 74 Emission Factor Program indicate the
folloving percentage by model <year. These values include
both factory installed and custonmer installed  air
conditionirng systemss - City-srpecific values o@©ay vary

considerably from these estimates.

-18~



Chapter I light-Duty Vehicles

| Percentage of Vehicles with A/C by Model Year |
e J
| s RE L i
| Pre=-1966 1 Su% I
1 1065=-1968 1 66% |
| 1€69-1972 | 75% {
| 1€73¢ | 81% \
| A d

Tn addition, any specific aprlication of air ccnditioning
correction factors should ccnsider the percentage of time
that the air conditioning i€ in use. Adjusted fcr the lccal
situation, the following equation should be employed:

| A= (u) (V) (cf - 9.0) + 1.0

where:

A = correction factor adjusted for usage level,

u = fraction of wvehicles equipped with air
conditioning,

v = fraction of vehicles which are equipped with
air conditioning, and which hawe the A/C
syetem in operatior, and, ’

cf = tabled A/C correcticn factor.
"his calculation assumes that <vwehicles Wit h A/C installed

travel the same average mileage vper year as dc vehicles
vithout A/C installed.

G. Vehicle loading Correcticn Factor. The FTEF ewmission

- _—— il | e o

factors found in Tables I-2 <hrough I-4 dssupe an average
vehicle loading c¢f 300 pounds, which acccunts for the weight
of a typical driver, vehicle fuel, and cther liquids. ™here
ﬁre. however, situations in which vehicles have higher
[assenger/luggage¢ loading.

To apply the vehicle loading correction factors found
in Tablé I-¢ to é specific sitwaticn, it is necessary to

have an estirate of the percentage of total vehicles which

-19-



Chapter T . . light-Duty Vehicles
are operating wunder an additicnal 500 pounds ccndition‘
because they are heavily occupied with people cr baggage.
The actual correction factor adjusted for the usage level
also is given in Table I-9,

Although these factors are specific to the 500 pound
weigh+ load, interpolationvbetveen 300 pounds and 200 pounds

is acceptatle.

H. Irailer Towing Correctjom [Factor, The FTE evission
factors found 1in Tables TI-2 through 7T-4 represent
circumstances in which the vehicle 1is not towing a trailer.
"his section diséusses the correction factors fcr vehicles
vhich are towing trailers.

A discrete weight point was selected for testing the
influence of trailer towing cn vehicle emissicns. This
point is *000 pounds of additional ueight. Extrarclation or
interpolation of trailer towing correction factcrs is not
appropriate. Table T=-10 fresentz the values fcr trailer
towing correcticn for all model vyears prior to 1¢75., These
values result frem the averaging of test resulte for mcdel
years 1967 ¢tc 1974.

Por *97¢ and later mcdel years, the correcticn factor
value must te determined by using the equaticns in ™able
T-10. The distinction betwveen pre-1§’5 models and later
models is due to the assunptibn that a large increased load
on a cgtalyst vehicle will result in greater emissions
durirq hot operation than 'durinq cold operation. Thé
additional lcad is expected to result in rich cgeration;

-20-



Chapter T 1ight~Cuty VYehicles
reducing the oxygen available t¢ the catalyst ard therebdby

increasing erisesions.

Te Hupidity Correction Pactor. The NOx tabled emission
factors are nordalized to 75 grains of water per pound of
dry air. 1In order to correct NCx emissions under different
humidity conditicrs, the fcrmula fcr the correcticn factor

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

Humidity Correction Factor fer NOx

C.F. = 1.0 - .0047 (B ~ 75.)

where: H = humidity{(gqr/1}L)

o e - dan - — o — o— )
[ Rk N

Tf the afpprcpriate hﬁmidity information is nct availakle,

the correcticn factor defaults tc a value of 1.0.

J. Jdle Emissi Factors for 1LVs, Estimates cf emissiohs
during a vehicle's idle operating mode wmay be arpprcrriate at
trip attractions such as shooping centers, airpbrts, SpCcrts
complexes, etc. Because idle emissicn factors are exrressed
in units of emissions per unit time, emissions at idle are
estimated using vehicle operating wminutes rather <than the

conventional vehicle-miles-cf-travel.

Light-duty vehicle 1idle emissicn rates are calculated

-2-7-



Chepter T A light-Tuty Vehicles
from the initial emissicn  rates and deterioration rates
given in Table I-7. The emission rates 1in grams/pinute at
age Y are given by the tabled values; wvhere the first term
of any quantity of the form a ¢ LY is the initial emission
rate (at age zero{, and the coefficientbof the eecond ternm
is the deterioration, expressed in urits of grape per minute

per 10000 miles.

K. Crankcase and Evaporative Emissicn Factors. In addition

to exhaust emission factors, ¢the calculation of hydrocarbon
emissions frecm gasoline vehicles involves evapcrative and
crankcase hydro¢arbon emissicn factorsa The +two wmajor
sources of evaporative hydrccarktcn emissions from 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 tank. As
a result, gasoline vapor is expelled to the atmosphere.
Running 1lossces from the fuel tank occur as the fuel is
heated by tte road surface during driving, and hct-soak
losses from the carburetor system occur after engine
shutdown at the end of a trifg.

Previous editions of AP~42 contained several equations
and emission factors for computing crankcase and evapcrative
hydrocarbon emissions, Since crankcase hydrccarbon
emissions frcm post-1963 vehicles are negligible, only orne
emission factor and one equation are presented. These
values are determined from data ccllected in the emission

.Eactor programs. Future rates are tased on the assumption

22



Chaater T , light-puty Vehicles
that standards currently in the requlatery process will be
ipplemented and that the vebicles will wmeet the standards
throughout their useful 1life, Crankcase and evapcrative
eamissions are not assumed to deteriorate as vehicles age.
Composite evaporative and crankcase emissicre can be

determined ueing:
Fn = SUM( Hi*Mir )

where all lower case letters are sulscripts and:

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

Yi = The crankcase and evaporative emissicn factor

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

vear during calendar year n,
Crankcase and evaporative hydrocarbon emissjon rates by
model year are summarized in Table TI=8. The exhaust
emission factors in Tables I=1 and 3I-2 do pct include

crankcase or evagorative emissicre,

-23-
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GASCLINE-POWEREL 1ICHT=-LOTY TTUCKS

=Sl A4 A

used chiefly £fcr personal transgortation which are powered
by gasoline-fueled, spark-ignited internal ccmtustion
engines. T7Twc sult-categories of light-duty trucks are ucsed:
tTucks having.§ gross vehicle weight (GVW) in the —range
0-6000 pounds, and trucks with GV¥W in the range 600‘-8500‘
pounds. Trucks ir these two categories are essertially allj
two-axle, four tire trucks. Trucks and buses having a GVH?
above 8500 pcunds are defined as heavy-du;y vehicles and are
discusséd in Chapters IIT and IV. These definiticns of -
light-duty trucks and heavy-duty vehicles are identical to
those in A¥=-42, Supplement 5.

"he testing conditions used for the 1light-duty trucks
in +the 0-6000 rfpound range are the same as thcse in the
Federal Test Procedure (ETE) for 1light=-duty vehicles, as
discussed 1in Chapter T. Jntil the *97¢ model year, <he
trucks in thke 600°-8500 pcund range are 0 be «certified
under the less stringent Heavy=-Cuty Truck Procedures. In
18979 the testing conditions for koth weight =ranges will be

the same as those currently in effect for light-du*ty trucks.

-2l-
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B'

posite [Exhaust Emjissjopn GEgmatjon, The

exhaust emission factor for gascline-powered 1IIL7s

by:

Enpstv = SOE( Cipn*Min*Ripstwx*Aip*Lp®*Hir )

vhere all lower case letters are subecripts and:

sunmation over pmcdel year (i),

1}

son( )

light-duty Trucks

composite

i€ given

frem the

calendar year for vhich enmissicn factors
are being calculated (i=n) to the calendar

yearv*9 Years previous‘1i=n-‘9).

Enps twx

cold operation w, and fraction
operation 1x.

Composite emission factor in ge/mi for
calendar year un, pollutant §f,
speed s, ambient temperature ¢,

average
fraction
hot start

Cipn = The FTP (1975 Federal Test Procedure) mean
emission factor fcr +the ith mcdel year
light-duty trucks during calendar year n,

and for pollutant p.

Min = The fraction <¢f annual travel ty

the ith

model year LDTe during calendar year n.

Fipstwx The tenperature, speed, and

hot/cold

correction factor for the ith mcdel year

LDTs for pollutant p, average

speed s,

ambient temperature t, fractien cold
operation w, and fraction hot start

operation x.

Aip = The air-conditioning correcticn factor for
the ith mcdel year IDTs, fer pcllutant p.

Llp = The vehicle 10ad correction factor for

pollutant p.

Hip = The humidity ccrrection factor fcr the ith

nmodel year 1DTs, fcr pollutant .

-25-
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C. Pollutant emissjon factors for light-duty trugks. The

zero mileage enmission rates and deterioration rates (per
10,000 miles) used to generate the tabled emissicn factors
are listed separately in Tables I7-%, IT-“*a, and IT-1b for
the 0-6000 peund category, the 60C*-8500 pound category, and
the comtined category. Poissicn factors' for each weight
cateqory are given in Tables II-2a through II-d4a, and Tatles
TI-2b through II-4b, and composite emission factors which
combine the two weight categories of light-duty trucks using
the national sales veighting statistics have been calculated
for <cach calendar vyear by model vyear and are given by
pollutant in Tables IT-~2 through IT-d. |
Tables TI=-fc anrd TII-~5d present the average cumulative?
mileages for 1LDTs by age, on July ‘. The numters 1in this.
table are derived from the mileages presented in Takles
IT-5a and TI-5b, using the methcdology presented in Appendix

G

D. Weighting Factors for LDIs. ‘. £Sale

Table II-*0 presents the percentage cf 0-8500
pound ILDTs in each of the weight categories (0-€000 pounds
GVYW and 600*-8500 pounds GYW. These percentages may Le used
to weight the two sets of emissicn factors in Takles TI-2a
through IT-U4b. This weighting was used to gererate the
emission factors in Tables I11-2 through I1-4, The
percentage distribution by cales is based on naticnal data.

2. Travel Weighting Factor. A sasple calculaticn of this

" presented in Table TI-5, ITn thie ecample,

-26=



Chapter TI Light-duty Trucks
nationwide statistics are useqd, ana the fraction of in-use
vehicles by model year (vehicle age) is wveigbted cn- the
basis of the annual rate cf rileage accrual. The
calculation tay be “localized" to reflect local (county or
state) vehicle age w®ix, annuval rate of mileage accrual, or
both. In situations where local data are not available, the
national data may be used. Table ITI-S is assumed applicable

to projections as well as existing situations.

E. Speed-Temperature-Hots/Ccld Correctiorn Factor., limited

[Pt <P JN.. P23 PPy PSSR B P-4 .1

data are available for the develcpment cf correcticn factors
for light-doty trucks (1D7). Cue ¢to the similarity of
engine designs and ewmissicn control designs, 1IDTs are
expected to behave similarly %o 1DVs under <cther than
standard FTE conditicnos. Therefcre, the discussion of
Ripstwx in Chapter T is applicable to LDTs as well, with <%he
following modifications:

Tables TI=-6a and TI-6b ccntain the general fcrmulas

for calcvlating Pipstwxe. The two tables differ in

that LDT's less than 6000 lbs. have +three applicable

Ripstwx equations while 1D7T's greater than 6000 1lbs,
have only two applicatle equaticns.
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F. Air Cenditicning Correction Factor. Correcticn factors

T ——— i i o i, o~ ——

for air-conditioning, Aif, in 1light-duty trucks are assuamed
to be equivalent to the 1DV air-conditioning correction

factors, as discussed in Chapter I.

G. Vehicle 1loading Correction Facter. Correcticn factors

for additional 1load (passenqer and/or 1luggage) of 500
pounds, desigrated by the terp l1p, are assurmed to be

equivalent tc those indicated in Chagpter I for 1DVs.

He Eumidity Correction Factor. 7The user is again reminded
that this correction facter is only relevant +to NOXx
emissions. The correction factor and methodology discussion

for 1DVs in Chapter I is assumed applicable to 1lITs.

T. Idle Emission Factors for 1DIs. As discussed in Chapter
T, there are occasions which arise in which tbhe emissions
estimate must reflect the idle operating mcde. Tdle
emission factors are expressed in terms of elagsed time of

vehicle operating minutes.

0-6000 1b. Trucks. Idle emission rates for this truck

welqht categcry can be calculated from the initial emission
rates and detericration rates in Table TI-7a, The emission
rates, in gm/minute, are given by the tabled values; where
the first <term of any quantity of the form a ¢+ tY is the
initiai enmission rate (at zero mileage), and the coefficient

-28-
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Chapter IZ Ligh%-duty Trucks
of the second term is the deterioration in gm/minute per
year. Y is the cumulative mileage divided by *0,000 miles.

€00°-85C0 1lb. Truckss Similarly, the emission rates

-—————— - —

for this categcry can be calculated from the initial

emission rates and deterioration rates in Table IY-"b,

i s - ——— - -l

— i 22 i =

Je Crankcase and Evaporative Epission FactoIs. For a
discussion of this topic, refer to Section K in Chapter .
mable TI-8 identifies crankcase and evaporative hydrccarbon

emission factors by mcdel vyear.
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A. Introduction. This vehicle category consists of trucks
and buses having gross vehicle weights (GVW) cf over 8500
pounds and which are powered Lty gasoline-fueled, spark-
ignited internal combustion engines.

EPA +test programs for determining in-use heavy-duty
vehicle (4DV) emission factors use both the theavy-duty
Federal Test 2rocedure (FTP?) and an actual urban road tes+*,
“he San Antcnio Road Route (SART),. The SARP is run under
the following conditions:

9. Ambient temperature = 75QF

2. Absolute humidity = 75 grainms

3. Average speed = 20 nph

4. Average stabilized operaticn = 100%

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

UCK=-S0K pounds for diesel,

6. Average weight/CID = 47-54 for gas, &57-67 for

diesel.

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

8. Vehicles receive typical in-use maintenance.

@. Yc¢ I/M program in effect.

The F™F is run at a series of steady-state engine
speeds and loads with a hot start and a hot =statilized
phase. Since emissicns from these tests are nct equivalent
to on-the=-road emissicns, regression equaticns were
developed sc that on-the-road emicssions (SAFF) could be

predicted.
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The Sar Antonio Foad Route (SARF) located in San
‘Antonio, Texas, is 7.2¢ miles long and includes freeway,
arterial, and lccal/collector highway segments. A ccnstant
volume sampler ic carried cn bcard each of the test vehicles
for collectiecn of a proportional gart of the exhaust gas
from tke vehicle. This samgle is later analyzed to yield
mass emission rates. Because the SAF? 1is an actual road
route, the average speed varies depernding cn traffic
conditions at the time of the %*est. The avérage speed tends
to be arourd 20 mis/hr, with about 20% o0f the time spent at
idle. "he test procedure ewissicn factor 1is=s composed
entirely of warmed-up vehicle operation. Fased on
preliminary analysis of Vehicle opera*tion data, alwcst all
heavy-duty vehicle operation is under warmed-up ccnditicns.

At +this time, it 1is no* known whether <the SAPR
accura*ely reprecsents average urban HDV driving patterns.
Prelimirary analysis ¢f Lcs Angeles urban truck cperation
data indicates ar average =speed cf around 26 wgh, €6 Tph
higher than the SAPR average sgeed. Data fror cther sites
have not been aralyzed. “The rcad route does bhave similar
characteristics to *he representative 1light-duty Adriving
schedule with respect to average roaéd speed and percent time
at idle. Sirce traffic is likely tc ke the majcr ccnstraint
within the urban environmen<, it ie no% surprising that the
+*Ttuck and car schedules are similaf. However, the SAPP (and
the current LDV FTP) makeé no attempt %o acccunt for the
“ime that trucks spend idling as a result of deliveries,
special ogperations (buses, garbtage trucks), auxiliary pcwar
equipment, etc.
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Chapter TIZ Heavy~-duty Gas Trucks
Thus, it 4is possible that the final HD cycle that is
developed ir future rulemaking vill have a bijigher idle
percentage and a lowver average sreed than <the SARR. Since
the operational data have not yet Leen completely analyzed
and trucks have not been tested on transiert cycles
developed from the operaticnal data, the tabled emission
factor estimates are based on the SAFP driving schedule.
Data were assembled from twc wajor sources:
1. The emission factors contracts involving testing of
25 gasoline and ten diesel in-use heavy-duty trucks
by chassis dynamometer versions of the Federal Test
orocedure (FTP) as well as over the San Antonio Foad
Route (SAFF).

2. The emission factors (sensitivity study) of 18
gasoline and 12 diesel in-use heavy-duty <trucks.
These vehicles were also tested by chassis versions
of the FTP and over varicus experimental sequences
(totl: steady state and transient cycles)., SAR®
estipates were obtained ty wusing linear regressions
based on data source “.

Sther ir-us¢ heavy-duty vehicle and engine data which
are available were not incorrorated because they were either
not sampled usirg current testing methcdclcqgy (€aGe.
gasoline 9-mcde concentration data which are nct directly
convertible to mass emissions) o©r vere ccllected on
potentially non-represertative engines (e€sqg., ergines with
experimental emission contrcl modificatiors).

The tabled emissicn values are based on all available

mass emissions data measured over the F™F and ccnverted to

SARPR estimates by using regressicn equations.
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B. Composite
exhaust emission

by:

Enpscq

where all lovwer

suM( )

Enpscg

Cipn

Min

Vips

Pipncg

Heavy~-duty CGas Trucks

Exhaust Emissgion Eguatiop. The copposite

factor for gascline-powered HDVe 1is given

= SUM( Cipn®*Min®*vigs*®*Pipnog )

case letters are subecripts and:

f

suomation cver wmcdel year (i), from the
calendar year for which emissicn factors
are being calculated (i=n) to the calendar
year 19 years previous (i=n=-19¢).

Composite emissiorn factor in aqm/ri for
calendar vyear n, pollutant [, average
speed s, truck weight o, and wveight/pcwer
ratio q.

The Federal Test Frocedure mear erission
factor for the ith mwmodel year HLG vehicle
in calendar year n, and for pcllutant p.

The fractien «c¢f annual travel ky the ith
model year HDG during calendar year n.

the speed correction facter fcr the ith
nodel year HDG vehicles, fcr pcllutant p
and average speed s.

the +ruck characteristic correcticn factor
for the ith mcdel vyear HDG vehicles for
pollutant p, calendar year n, truck weight
0, and weight/power ratio qe.



Chapter IIT : Heavy-duty Gas Trucks
C. Pollutant epission factors for HDG, = Takle III-1
includes t he zero-mileage emission rates and the
deterioration rates (per 10,000 miles) wused to generate the
emission factors given in Tables ITI-?2 through TIT-4.

Table IIT-5a presents the average cumulative mpileages for
HDG trucke by age, on July 1. The numbers in thie tabtle are

derived from the mileages presented in Table 1ITI-5, using

the mrethodolcgy fresented in Appendix G.

D. Travel seiqbting Factcr. The nrationwide fraction of
gasoline-powered, HDV annual travel by model year 1is shown
in Table ITT-5, localized data, if available, should be

substituted when calculating the variable Min for a specific

area under study.

E. Speed Ccrrection Factor for BHDG, In part Lecause the

SAP? may nct Le representative cf an average national
driving schedule and in part because a need may exist to
determine emissicrs over localized driving conditions which
differ significantly from the awverage naticnal driving
schedules, a correction factcr has been develcped for
average speed. The speed correction factors can ke applied
between S5 and 55 mph.

As in previcus editicns of AF=42, the speed correction
factors for hydrccarbors and carkten monoxide are ccmputed by
Vips = exp(A ¢+ E*S + (C*5xS)

wvhere e is the base of the natural logarithers (2.718),

-34-



Chapter TIT Heavy-duty Gas Trucks
S 4is the sgeed, and A, B, and C are coefficierts whose
values for various model years are given in Table IITI-6.
The speed correction factor for NOx is given ty:
Vips = A + B#*S

with B and B values also given in Table IZI-6.

r. Truck haracterjstic Cecrrection Factor for BDG.

Adjustment factors also have been developed for heavy-duty

1]

vehicle veight and the veiqht/pover_ ratic. (Th
surveillance data samples usgd to gererate these ccrrection
factors attempt to represent the national distribution of
vehicles and therefore represent the national average weight
and weight/gfower values, However, the sample sizes are
small. VWVaticnal averaqges are difficult to detercine since
they invclve a knowledge of actual truck orerating
weiqht--not registered wveight--and engine @disglacement.
Although the Degpartment of Transportation perfcrrs weight
surveys, cubic inch displacement (CILC) informaticn has not
been recorded,

Since the basic heavy-duty vehicle emissien factor
assumes that the trucks are at half load, this ccrrection
factor has been designed to adjust fcr empty trucks cr fully
loaded trucks. The weight and weight/CID correcticn factor
vag develcped for weights ranging from 13000 to 2°000 pounds
and a CID c¢f 330 to 390 for gascline-powered vehicles.
Correcticn factors for vehicles beyord these ranges should

not be computed unless an engineering -evaluaticn indicates
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Chapter I7TI Heavy-duty Gas Trucks
that the fore of the equation is appropriate.

?ﬁe truck characteristic correction factor is computed
from the folloving equation:

Pipnog = b0 + b1 (WT,1000) ¢ b2(WT/CIL)

where:
WT = vehicle weight
CID = engine's cubic inch displacement

b0, b, and b2 are coefficients given in Table IT17-9,
When HDV weiqght and power infcrmation is not available
{as usually will be the <case), this correctioen factor wvalue

should be set equal to one.

G. Idle Emission Factors for HLG. Estimates c¢f gasoline-

powered, heavy-duty vehicle idle emission rates fcr HC, C9,

and NOx can be calculated fron the informatie¢n in mable

H. Crankcase and Evaporative Emissicn Factors. Hydrocaibon
evaporative and crankcase enissicn rates are given in m™able
III-8. The HDV evaporative emission rate was determined by
assuming that HDVs travel an average of 0,9 <trips ger day

and accumulate an average of 63.€ miles per day.



Chapter TV

. T —— —~— i S

R. Introductipn, ™he discussicn of heavy-duty, gaseoline-
powered vehicles in Chapter IYI i3 generally apglicakle to
diesel-powered Heavy-duty vehicles.

As in Chapter IIZ, +the equaticn for calculating the

composite emissicn factor is given ky:

Enpsog = SOM( Cipn®*Min*Vips#®Pipnog )

B.  Pollutant Emission Factors for HDD.  The first year
emission rates and deterioraticr rates (per 0,000 miles)
used to generate <the tabled emissicn factors are given in
Table Iv-1.

T"he mean emission factcrs fcr diesel-powered heavy-duzy
vehicles are given in Tables TV-2 through TV-u,

Table YV=5a presents the average cumnlative mileages
for HDD vehicles by age, ¢n July “. The numters in this

table are derived from the mileages presented in Tatle TvVv-5,

using the methodology presepted in Aprendix G.



Chapter IV , Heavy-Cuty Diesel Vehicles

C. Weighting Factors for H The discussicn of the

o

Be
I?

4

weighting factor in Chapter is applicable tc diesel-
powered HDVs as well as to gascline-powered EDVs. . Table
TV-5 gives the fraction of annual travel by vehicle age for

diesel-powered HLVs.

D. Speed Correction Factor for HLD

e, SR el e

Table 7IVv-€ gives the
three coefficlents needed tc ccmpute the speed correction
factors for diesel-powered, heavy-duty vehicles. "he

correction factor can be applied tetween 5 and €t gph.

E. Truck Characteristic Pacter for H#DD. As discussed in
Chapter TIT, a correction factor has heen developed to
acccunt for heavy-duty vehicle weigqht and pcewer. This
correcticn factor is applicable to diesel-powered HDVs from
19,000 to 55,000 pounds with engines rarging frece 540 cubic
inch displacement ¢to 600 CID. This correction factor has
been designed s¢ as to adjust the tabled exhaust emission
factors (assumed to be a* half 1lcad) for empty trucks or for
fully 1lcaded trucks. Table 7ITV=€ gives the <ccefficients
needed to compute the truck characteristic cerrection
factor.

When weight and power infcramaticn is rot availakle, the

correcticn factor value should ke set egual to cne.



Chapter IV Heavy-Duty Diesel Vehicles
P. Idle Emission Factors for HIL. The idle emission rates
for diesel-pcwered HDVs are given in Table IV=7. The idle
deterioratior rates are assumed tc be zero for all mocdel

years.
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A. ntrcduction. Motorcscles, which are not generally

I 4

considered an imgortant source of air pollution, have become
more ©popular, and their nurbers have  been steadily
increasing in the last few years. The madority of
motorcycles are powered by either 2- or UL-stroke air-cocled
engines; however, vater-cooled motorcycles and Wankel-
powered mctorcycles have recently been introduced. Ontil
recently, *he rredominant use o¢f U-stroke motorcycles was
for on-highway use, while the 2-stroke motorcycles were
predqg}nantly for off-highway use. This difference in use
was primarily a reflection of significant weight and pcwer
variations between available 2- and 4-stroke vehicles. As
light-weight 4-strokes and more poserful 2-strokes become
available, the relative numbter of motorcycles in each engine
cateqory may change. Currently, the na+*ionvide ropulation
cf motorcycles is approximately 4o% 2-strcke .and 5%
4-stroke. Although separate emission rates previcusly were
gqiven for 2-stroke and 4-strcke engines, the erission rates
given here are composites c¢f six different cateqories of
mo-orcycles (small, medium, and large engines fcr 2-stroke

and for Uu-stroke).

-40-
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Chapter ¢

B. Composjte

Mctorcycles

Exhayst Emjssion Equatiops The composite

exhaust emission factor for motorcycles is calculated using:

Enpstux = SOM( Cipn?#Min®*Ripstwx )

wvhere all lower

SOM( )

Enpstwx

Cipn

Min

Tipstux

case letters are suykecripts and:

"

L]

summation over pcdel year {1y, frce <the
calendar year fcr vwhick emissicn factors
Are being calculated (i=n) to the calenaar
year "9 years grevious (i=n-~19),

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

The FTP (1975 Federal Test Procedure) gean
emission factcr fcr the ith ®cdel year
motorcycles during calendar vyear n, and
for pollutant ¢e

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

The temperature, speed, ard ‘hot/cold
correction factor for the ith mcdel year
motorcycles for pollutant p, average steed
s, ambient temperature ¢, fraction colad
operation w, and fraction hot staret
operation zx.

-41-



Chapter Vv Mctorcycles
C. Pollutant emjssjon factors for pQorcycles,  Zero
pileage emission rates and deterioration rates are given in
Table V-1, The mean emissicn facters for motorcycles are
given in Tables V=2 through V=4. “7he emission factcrs are
assumed to represent the average epissions for July cf that
calendar vyeare. These factore are for the same PTP
conditions (temperature, speed, etc.) as are apgplicable +o
light-duty vehicles (see discussion in Chapter I).

Table V-5a presents the average cumulative mileages for
motorcycles ky age, on July 1. The numbers in this table
are de;ived from the mileages presented in Table V=5, using

the methodolcgy presented in Appendix G.

De Traysl Weightirg Factor. 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 into account the ambient
temperature, hot/cold weighting, and vehicle srced. The
correcticn factor description in Chapter T for light-duty
vehicles is equally applicable tc motorcycles. Fre=-1968 1DV
factors are applicable to pre-1¢78 nmotorcycles, while

1973-74 1DV factors are applicakle to 1978 and later model

year motorcycles,

-42=



Chapter V Mctorcycles

Motcrcycle idle emission rates

P. Xdle Emissjop Factors
b

are given in Ta

Ge Evaporative Epission actcers. The gctcrcycle
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 wurban trip. The number of
trips per day and mileage per urkan trip were taker from the

19704 Gallup Motorcycle Survey.
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TABLE 1-1

CALIFORB1A AND HIGH~-ALTITUDE
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AODIZL lill

PRE-1968
1968-1974
1975-1979

1980+

PRE-1968
1968-1974
1975-1979%

1980
198 1+

PRE-1968
1968-1972
1973-19748
1975-1976
1977-1980

198 1¢

i
1

a.85
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.13
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3.00
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DETERIORATION RATE
(PER 10,000 BILES)

0.58
0.53
0,23
0,23

3,06
6,15
2,80
2.30
2.00

0.00
¢.00
0.00
g.08
a6
0.22

-—— e cmaa

The Xxhaust Emission Factor is calculated froas
the linear equation C = a + bY, vhere C 315 the
exhaust emission factor for 3 vehicle with

cusulative mileage B,

a and b are the factors
listed in the above table, and ¥ = BR/20000,
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TABLE I-2
RID-YEAR EXIRAUST EIRISSIOZ? FACTIORS FOR LIGBT-DUTY VYEAICLES

BYDROCANBOES (GH/BI)
FOR all BREGIONS EXCEPYT CALIFORVWIA AND AIGH-ALTITUDE
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11957 12.5 12,8 13,1 13,4 13.7 1a.0] 14,2
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11962) 0.8 10,9 1.3 V1,7 12,7 12,51 V2.8 3.1 13,4 13,7 14,0 4.2
13.8 13,7 1&,0
13,1 1.8 13.2

-
(=]
.

=~
-—h
°
)

o
-
-t
.

w
-
-—h
]

-J
-
~
.

-
-—h
~
]

(%
-l
~
.

[- ]
-
w
.

-

-
[~
]

-
-
[~
.

o
-
-
]

-
-
-
]

-~
-
~
.

-
-
~
.

w
-
~
[]

[ ]

.
-
o
a

r
-
(-4
.

-]
-
-
.

w
-
e
s
[ )

~
-
~N
»

-
-
~N
]

W

0.8 10,91 11.3 11,7 12,1
10.4) 10.9 11,3 13,7

w WO YW

-
-
o
(- o]
NwWwS& WOV
e« » 8 & & 1
o AWN O W
e o 0 s o
-wN WD Oy D
e s 8 0 0
-~ WO ~NwD
e e 0
- VWD oW
o
.
w
)

WO WO w2y

NweEWwWR®NO Y

NWwEpaureoe

NWwWE NN W

SN - RN N

w
.
o
-
--E VNV~

et B N YND

.

WO VWO VwWYw PO wW
-—m_w VNP ywD®
a0 0 g 8 0 a8

WOWVMN WY E WD W
-l ad w
- NNNDPYgNwDRBONNN

9 ¢ 8 9 s % 0 1 0 U @
WO OVNUVWODWY W=D
QO a at NN Yy YT DY
e ® ¢ 2 e 6 &« ® a 8 8 @
WOV NNIDEI WY s
OOkt WNNWNYIDODEO VY
WO VONUD s B Ww D ®

—— - - Y - - - W - W . A ——— S
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CALEWUDAR YEAR 1975 ARF BASED ON ACTUAL TESTS OF 19-0USt VIRICLES,
POST- 1975 CALEVDAR YEAR EPMISSIOR FACTORS FOR ALL VERICLES ARE PROJECTED.
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TABLE I-2 (FOR CALENDAB YEARS 1982-1993)

BID-YZAR ENHAUST EMISSION FACTORS FOR LIGHT-DOTY YEMICLES
HYDROCARBORS (GR/N1)
FOR ALL REG1ONS EXCEPY CALIFORRIA AND HIGE-ALTITODE

———— - " o~ " - " . . W 7 o o o > A > W e e -
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{YEAR [1982 1983 1984 1985 t986 1987 1988 1989 1930 1991 1992 1993

J1967) 13,V 134 3.7 Ve ,0 4.2
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FOST~197S CALEWDAK YEBR ER1ISSIOR FACTORS FOR ALL VERICLES ARE PROJECTED,
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TABLE 1-3.

RID-YEAER EXBADSY ERISSION FACTOBRS FOR LIGHET-DOTY VEAICLIS
CABBOX MONOXIDE (GA/R1)
YOR ALl REGIOFS EICEPT CALIFORRIA AFND AIGA-ALTITUDE

- - @ = - P W O TR - e W T D T W T e e e et G T R D T G - -

CALENDAFR YEAR - July

{PODEL |
JYEAR 11970

}1951)119,9
119521118.5
119%3 1117 ¢
119581 115,.6
1195511180
11956 112,49
11957j110,.6
1195681108,.7
119591 1067
1196011047
1196 111028
§11962] 99.9
j1963) 97,1
11966 93,0
] 1965 90,8
119664 87,0
11967 3,0
119683 $2.3
§11969] 43_2
119701 3a.8 .
11971}
11922
119734
RERLY]
J197%)
11978
119771
11978
19791
11980}

1198 1)
11962]

119€F 3}
11984}
11989
1986}

1158 7]
1198
11989
11990}

1971

119.9
118.5
117,10
115.6
118.0
112.8
110.6
108,7
106.7
104,7
1028
99.9
97.1
94,0
90,6
87,0
50,8
$52.3
83,2
35,8

1972

119.9
118.5
117,
15,6
18,0
1312.4
110.6
108.7
106,.7
08,7
102.0
99.9
97.1
34,0
30.6
68,7
60.8
52.3
83,2
Ja8

1973

119.9
18,5
1171
115.6
18,0
112,48
110.6
08,7
06,7
wa. 7
02,4
99.9
97.1
93,0
76.0
68,7
60.8
$2.3
83,2
3a.8

19374

119.9
118.%
17,1
15,6
14,0
112.4
110.6
08,7
06,7
04,7
102.4
99,9
97.1
82.8
76.0
68,7
60.8
52.3
u3.2
38,9

1975 1876

{
119.9}
118,57 119,9
117.1)1118.5
1S, 611173
116,01155.6
112,41118,0
10,6112,
108,71 110.6
106,73108.7
104,7)106.7
102,41 108,7
99.9(102.4
89,0( 98.7
82.8| 89.0
76.,0] 82,8
68,7} 76.0
60,8) 68,7
52.3] 60,8
43,2} 52,13
20.3] 28.1
20,3

‘i - - - ——— - - o = —
it

1977

119.9
118.5
117.1
15,6
118,0
12,4
110.6
08,7
106.7
08,7
99.8
98,7
89.0
82.8
76.0
68.7
60,8
28,2
26,1
20,3

1978

1n9.9
18.5
1M7.9
15,6
13,0
M2.8
110.6
08,7
06,7
1064.3
99.8
98,7
89,0
82.8
76.0
68,7
32.1
28,2
28,1
20.3

i
1979 1980 1981 |
D D --—1

15,9
18,5
"1
15,6
11460
1120
110.6
108,7
108.9
10483
99,8
9,7
89.0
82.8
76,0
35,7
321
28.2
26,1
20.3

119.9
118.5
12,1
115.6
114,0
112,48
110.6
112.8
108 .4
104.3
99.8
94.7
89.0
82,8
39,0
35,17
320
28,2
281

a.a

119.9
118.5
"
115.6

194,.0;

112.4

116.2

n2..
08,4

06,3

99.8
9u.?
89.0
2.1
39.0
35.7
32.%
28,2

7.5

2.6
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SENISSION FACTORS FOR VEHICLES THROUGH RODEL YEAR 1975 AND THROUGH
CALERDAR YEAR 1975 ARE BASED ON ACTUAL TESTS OF IN-USE VERICLES,
POST~1975 CALEVDRE YEAR ERISSION FACTORS TOR ALL VEBICLES ARE PROJECTID,



TABLE I-3 (FOR CALBNDAR YEARS 1982-199))

RID-YEAR EXRAUST ERISSIOD FACTORS TOR LIGHT-DUTY VEBICLES
CARBO¥ ROFOXIIDE (GA/RI])
FOR ALL REGIOSS EICEPT CALIFORMIM ABD HIGH-ALTITUDE

- - - — s — - . " m A A= - = m e - e - A - — -

{RODEL| CALENDAR TEAR - Jn]y 1 -
IYEAR |1982 1983 198a 1985 1986 1987 1988 1989 1990 199t 1992 1993 |
------------------------------------------ -------------—-—-----—-----—éo---l
11963{119_9 |
119644 118,5 119,9 |
119651117,.1 t18.5 119.9 )
11966} 1915,6 117,71 118,5 119.9 !
1196 71918.0 115.6 117_% 11B_.5 119_9 |
11968) 119,.7 123,t 126,2 129,.2 132.1 1388 !
119691 116,2 119.7 123,10 126.2 129_.2 132,171 1348 |
119701 112.8 ¥16.2 119,7 123,11 126.,2 129,2 132,71 134.,.8 '
11977]1008.8 V12,8 116,2 119.7 ¥23.1 126,2 129.2 132.1 134,8 )
119721104.3 108.& 12,8 116.2 ¥19_.7 1231 126.2 129.2 1321 13&.8 !
11973 99.8 104.3 108,48 112,84 116.2 19,7 123.1 126,2 129.2 132.1 134.8 . i
11974f 94.7 99,8 t0a.3 10B.8 112.8 116,2 119,7 123,V 126,2 129.2 132.1 134.8 |
119751 a5,0 &7.5 &9.8 SYV_,9 53.8 S5,6 57,3 58,9 60,4 61,9 63.3 68,5 ]
119761 82,1 a5.0 a7.5 ©89.8 51.9 53,8 55.6 57.3 S58.9 60.8 61.9 63,3
11977¢ 39,0 ®2.1 85,0 &7,5 &9.8 51,9 53.8 55,6 57,3 58,9 6&0.a 61,9 |
119781 35.7 39,0 42,1 85,0 &7.5 69,8 51,9 53,8 55,6 57,3 58,9 60.4 |
11979¢ 32,1 35,7 39,0 82,) us.0 a?.,5 89,8 51.9 53,8 55,6 571.3 58.9 |
{1980] 10.9 1a.t 7.0 9.8 22,3 28,6 26.86 28.7 30.8 31,9 33.4 36.8 |
!
l
I
|
§
|
!
!
I
|
|
|
{

{1987} 5.3 B.3 .0 13.6 t6.0 8.2 20,2 22.% 23.7 25.2 26.5 27.8
11962} 2.6 5.3 8.3 1.0 13,6 16,0 18.2 20.2 22.1 23,7 25.2 26.5
11983 2.6 S.3 8,3 1.0 v3.6 16,0 8.2 20,2 22,1 23,7 25,2
1 1984} 2.6 5.3 .3 11,0 3.6 6.0 18,2 20,2 22,V 23.7
11965] 2.6 5.3 8.3 11,0 13,6 16,0 18,2 20,2 22,3
11986 2.6 5.3 8.3 11,0 13,6 1.0 18.2 20.2
1198 7] 2.6 5.3 8.3 11,0 13.6 16.0 18.2
11988 | 2.6 5.3 8.3 11,0 13.6 16.0
11989 2,6 5,3 8,3 11,0 13,6
119901 2,6 5.3 6.3 11,0
1199 1) 2.6 5,3 8.3
11992) 2.6 5.3
1199 3} 2.6

#ERISSION FACTORS FOR VERICLES THRODGR MODEL YEAR 1975 aND THROUGH
CALERDAR YEAR 1975 ARE BASED ON NCTUAL TESTS OF 1IN-USE VEHICLES,
POSY- 1975 CALENDAR YEAB EMISSIOW/FACTORS FOR ALL VEHICLES ARE PROJECTED.
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TABLE I-8

RID-YEAR EXIHADUST EBISSION FACYORS POR LIGHY-DUYY VERICLES

JITEOGEN OXIDES (GH/MI)
FOR ALL REGIONS EXCEPY CALIFORNIA AND BIGR-ALTITUDE
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SEPISSION FACTORS FOR VEBICLES TRROUGR BODEL YEAR 1975

CALENDAR YEAR 1975 AHE BASED ON ACTUAL TESTS OF 18-USE VEHICLES,

POST-1975 CALERDAR YEAR EBRISSIOF FACTORS FOR ALL VENICLES ABE PROJICTED,
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ERISSIO3 FACTORS FOR LIGHT-DUTY VERICLES
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FOR ALL NEGIORS EXCEPT CALIFORWIA AND HIGH-ALTITUDE
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ARE DBASED OR ACTUAL TESTS OF IBR-USE VEHICLES,
POSY~-1975 CALEZEDAR YEAR EBISSIOR FACTORS FOR ALL VEHICLES ARE PROJECTED,

SZNISSION FACTORS FDOR VERICLES THROUGH MODEL YEAR 1975 AWD THROUGH

CALEBRDAR YEAR 1975



TABLE 1-5
TERVEL VEIGRTING FACTOR CaALCULATION

LIGRYT ~-DUYY VEHICLES

{a) (b)
Vehicle Fraction Total Annual Mileage ((a)® (b)s58B)
--Age__ _Regisgratjon  Accuaulation Hate (a)o(b) JIravel Fracgion
1 0,075 : 15900 1192,5 0.106
2 0,107 15000 v 1605.0 . 0,142
3 0.%07 14000 14980 0.132
u 0.106 13100 1388 .6 0.123
5 0.100 12200 1220.0 0.108
6 0.092 11300 1039.,6 0.092
7 0.085 10 300 875.,5 0.077
8 0,077 9400 723.8 0.064
9 0,066 8500 561.0 0.050
10 0.052 7600 395.2 0.035
i 0.039 6700 2613 0.023
12 0.027 6600 178.,2 0,016
13 0.018 6200 1116 0.010
19 c.01n 5900 82.6 0.007
15 0,008 5%00 89 .5 0,004
16 0.006 5100 30.6 0.003
1 0,005 5000 25.0 0,002
18 0.005 4700 23.5 0.002
19 0,005 4400 22,0 0,002
20 0,009 28400 17,6 0,002

SgA: 11301.0



TABLE 1-512

AVERAGE CUBULATIVE AILEAGE
BY VEHICLE AGE - July 1

LIGAT-DUTY_YENICLES

Age (Years) Cumulative Rileage

1 5962
2 19622
3 38369
3 LLALYS
5 61022
6 72997
7 848084
8 94122
9 103297
10 111571
1" 118946
12 125646
LK 132137
L 138265
15 14062
16 109862
7 154546
18 159865
19 164090
20 168499

The methodelogy tor calculating average cumulative aileage
is presented in Appendix G,



YABLE I-6
Geaeral Formels for Ripstwx

The general forsula for the speed-tesperature-hot/cold correction
factor, Ripstus, for LIGNT-DUTY VEBICLIS is givea by:

Bipstwx

s . o

DENOR

where (using » for msultiplication and exp for erpomential function):

BAGITERA = v ®{exp(a-bOT) ¢ c ¢ doR)e(v(2,51)/v(2,26))
BAGITERR = S N e ¢ foA)S(v(g,8])/v(g,26))
BAG2TERA = (T-w-x)®( h + jea)e (v(g,s52)/v(g,16)})
DEEOS = (40 ¢ d1ea)

fraction of total miles which are driven in cold start condition
fraction of total miles which are drivenm in bhot start condition
ambient teamperatere (F)

vehicle age ainus 1, in years

index for model-yezr/reqgion groups; see Table I-éa

s1,582,8) = average speeds (miless/hour) for bags 1, 2, and 3

v(g.si) = bag-specific speed correction ftactor; see Appendix P

[ I B B |

- B I

and where:
a,bp,c,d,e,t,h,j,d0, and d1 are constant coefficients wvhich are
functions of model-year group and pollutant, as follows:

e

|Pol |Eqn | a 1 b 8 c |} 4 | e I £ 1 b I 3 140 ) 4arv
sl b Eianieiabobed Eedubnintetond Ratnbetet ol Rebedebeted Rt Sntuind Buduintoled Rulninfotedoll Rebedntebed Endeintnied Retabadl |
| HEQ Y § 2.43103,004779) .67 :F .S691 8.75 ) .393) 5.69 ) 479 S.67) 47§
{ HC) 2 | 2.93109.018779( ~Z,4%] 863} 2,43 | 5550 2,61 | ,59%] 2,80 .68]
| HCp 3 | 2,83391,023597F ,621) ,30% 1,1% | .2B&} 1,05 ) ,270) 1,38) 28]
{ BC} & |} 3,9934(,022269) -,032] . RQ5) 897 | ,3%7) .a3) _V?IS) .56 .28)
|==—l-==|===-==- |-===== |l===--- === |====== | Rl === ===
ft €O 1 ) 5.65081,015965¢1-%a _78) 9_.62) 82,808} 5,76 S7,57% 7.78(56,843(7,59)
] cCop 2 ) S.6548]1.015965)-33_8Y) 9.77) 25,26 4,70 3%.90) 6,70)36,4016_,.79)
] COt 1 ) 5.5060(.028945¢ 11,29) A,2b4) 15,.85] 2,34) 23,17} 3,13123,7043, 14
] COJ u | €§,2391(.,017522§ ~.20 | 6.99] &.12] 2,207 3,96} 2,12} 6,983, W |
| == s | - |- [-===- j = | it | b | Rt [~=e=- -1
{MOX} 1 | -0, § 0,0 3 v, %@ } 0,0 V1,25t 0.0 j O.8% 1 0,0} V.0 [ 0.0}
{POx|) 2 | -%00, ¢4 0,0 g t.t6 | 0,0 ) 1,26 |} 0,0 ) 080 ) Q0.0 § Y .0 [ 0.0}y
jxox| 3 ) -0, | O.C f 3.26 | 335 2.99 | .B8ag V.89 | . Ve| 2,47} .18}
jnox| & | -100, | 0,0 ¢ 3,05 ) .31B] 2.88 | .180f 2,01 | ,126] 2.46) .18
1 )_ f__ 1 b b )

1 I Used for Model Years: |

I 2 L R ettt it |

| } For HC and CO | For EO1x §

- -~ e st et e mm |

N I Pre-1968 [ Pre-1968 [

I 2 1 1968-197a 1968-1974 |

13 1975-1979 | 1975-1976 1

| Aa ] Post-1979 ] Post-1976 |

I. ' I !

(W2
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TABLE I-6a

Specification of Speed Terms (Vg)
Used ip the General Forsulas for Ripstwx

LIGRT-DUTY VERICLES

FOR ARLL AREAS EXCEPT CALITORNIA AND BIGE-ALTITUDE

Vehicle Group Group Reference_ (g}
Lov-Altitude Pre-1968 Group 2
low~Altitude 1968 Group &
Low-Altitude 1969 ' €roup 5
Low-Altitude 1970 Groop &
Lov-Altitude 1971 Group 7
Low-Altitude 1972 Gxoug 18
Lov-R1ltitude 1973-1974 Group 17

Lov-Altitude 1975¢ Group 18



TABLE XI-7
i1DLE EBISSION ERATES
LIGBT-DUTY VYEBICLES

FOR ALL ARERS EXCEPTY CALIFOBRWIA A¥D BIGH-ALTITUDE

—_— _4__A_ _{GA/RIN,) }| B __(GH/RIB.) _ ___
: 1] NEW VEHICLE | DETERIOBATIOY RATE
AODEL YEAR |{ ERISSION RATE | (PER 10,000 HILES)

i
] POLLUTANY |
|- j-————=-- - e it
! ) i1 {
f Ac | PRE-1968 || 2.0 § 0.78
) ac 1 J968-1974 || 0.68 ¢ 0.20
1 Ac 1 Y975-1379 0.27 0.07
i He {  198Ge T 0.03 | 0.07
! } 1" '
| co | PRE-1968 ;{ 16.82 | 2.55
' co i 1968-197a || 12,73 | 2.92
t co | 1975-1979 |} s.43 | 0.83
( co | 1380 0" 0.88 | 0.67
I co i t3ate " 0.41 | 0.59
i | i !
| woX | PRE-1968 | 0.6 | 0.00
| wox | 1968-1972 |) 0.26 | 0.00
| sox { 1973-197¢ 0.1 | 0.00
| wox | 1975-1976 || 0.36 | 0.03
| wox | 1977-1980 ) 0.22 | 0.06
| xox { 1981¢ T 0.08 | 0.08
! d !

The Idle Emission Factor is calculated froe
the linear equation C = a ¢+ bY, where C is the
idle emission factor for a vehicle with
cupulative nileage N, a and b are the factors
listed in the 2bove tabhle, and Y = N/10000,



TABLE 1-8

Crankcase and Evaporative AC Emission Factors
(gn/ai)

L1GRT~-DUTY VEHICLES

FOR ALL AREAS EXCEPY CALIFORRIA AND HIGH-ALTITUDE

Rode)l Yearx Aydrocarbon Emjissiaons (qu/mi)

Pre-1961 6,63
1963-1967 3.33
1968-13970 2.53
1971-1977 1.76
1978-1979 0.60

1980« 0.15



TABLE I-9

LDV loadirng Correction TFactor
(Addi tional 500 Poands, 411l Model Years)

The loading Correctiom Factor, L(p)., is given by:
L(p) = v (ct(p) - 1.0) +» 1.0
vhere:

u = fraction of vehicles vith additional load of 500 pounds
cf {(p) = correction factor values selected from table below

1{p) = loading Coixection Factorx

Pollutant {p) cf(p)
RC 1,06
co 1,20

10x 1,03



TABLE 1I-10

LDV Trailer Towing Correction Factor

The Trailer Yowing Correction lactor, L(pP)}, is given by:
Uipw = us(cf(p) -~ 1.0) + 1,0

vhere:

u fraction of vebicles towing a trailer (1000 pounds)
cf(p) = correction factor values selected froa below
Uipw = Correctios Factor adjustad for usage level

cf (p) correction factor values tor pre-t975 HNodel Years
(additional 1090 pounds)

Pollutant cLt{p)
BC 1,32
co 2.15
0x 1,16

ct(p) correction factor values tor 1975 and later Hodel Years
(additional 1000 pounds)

ct{p) = woa(p} +_{1-w)*bjp]
v ¢ (1-w)sc(p)

Pollutant a{p)l_  bfp)_  <cpl_
HC 1;32 0,7% O, u3
co 2.15 1.55 0.39
0x 1. 16 1,28 0.92

and where w = fraction of total VAT io cold operation,

58"
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TABLE 11-10

EXHAUST EINISSION BATIS

LIGHTY-DUTY TRUCKS: BOTH WEIGHT CATEGOBIES

ALL AREAS EICEPT CALIFOREIA AND

roe

! i
POLLUTANYT | HMODEL YEZR |}
"""""" ===
| H

HC | PRE-1968B |}
ReC | 1968-1969 )|
RC | 1970-1978 1
RC t 1975-1578 ||
BC | 197%-1982 |1}
RC | 1981+ 1]
| "

co | PRE-1968 ||
co | 1968-1969 |}
co | 1970-1974 )
co | 1975-1978 )
co ] 1979-1982 |}
co ] 198 3¢ K]
I I

10z | PRE-1968 )
"ox | 1968-1969 |
NOX | 1970-1972 |}
10x ) 1973-197a ||
10x | 19725-1978 ||
10X | 1979-1988 |
| o} I 1985+ 11
f ]

RIGHE-ALTITUDE

1..A__(6B/BILE)}

NEV VERICLE
EHISSION RATE

8,76
3.25
2,56
1,92
0.9%
0,31

70,38
42,08
3,48
23148
14,50

3.87

6.9
N9
.59
3.56
3,62
1.72
0,01

B
{ DEYERIONATION RATE
| (PERE 10,000 BILES)

8,58
0.54
9.53
g.26
0.6t
0.23

3. 06
S.a8
6,15
5.70
5.3
2,00

0.00
0.00
0,00
g.00
0,00
0.1
0,22

The EZrxhzust Eaission Factor is calculated from
the linear equation € = a + bY, where C is the
exhaust epission factor for a vehicle with
cusnulative nileage A, 2 and b are the factors
listed irn 2the above table, and Y = A/10000,



TARLE 1II-1A

EXHAUSY ERISSION RATES

LIGET-DUTY TRUCKS (0-6K GVW)

FOR ALL . AREAS EXCEPT CALIFORWIA ARD HIGH-ALTITUDE

B g SN e o S U ———

_______________ —J__A__[GN/NILE) } B__gcA/NILE) |

! It MNEW VIHICLE | DETERJORATIQOR RATE |
| POLLOTANT | HODEL YEAR || EMISSION BATE | (PEB 10,000 HILES) |
----------- Rt [ Bt R il b D

! ] 1
AC I PRE-1968 || 8,05 | 0.58
AC { 1968-1974 ) 2.43 | 0.%3
RC | 1'975-1978 Il 1.1 ] o.at
HC | 1979-1982 || 0.9% { 0.%1
AC t 1983 ] 0.31 ' 0.23

1 it t
co | PRE-1968 || 58,30 { 3.086
co { 1968-197a || KRR | 6,15
co 1 1975-1978 | 16 .10 | 5.34
co { 1979-1982 || 14,50 I 5,34
co l 1983« T 3.87 | 2,00

| 1 [
NOX ] PRE-1968 || 3.58 | 0.00
nOX | 1968-1972 |1 4,43 | 0,00
NOX )} 1973-1974 |} 2,98 | 0.00
0x 1 1975-1978 || 2,85 ( 0,00
ROx i 1979-198a |1 1.73 ( o.M
NOX l 1985+ " 0.4 | 0,22

————— | _tI__ 1 -—

The Exhaust Emission Factor is calculated from
the linear equation C = a ¢+ bY, vhere C is the
exhaust esission factor for a vehicle with
cumulative mileage N, 3 and b are the factors
listed in the above table, and Y = n/10000,



TABLE II-1B

EXBAUST EBMISSION RATES

LIGHT-DUTY TBUCKS (6-8.5K GVW)

FOR ALL AREAS EXCEPTY CALIFORNIA ABD BIGH-ALTITUDE

- ————————

___1__A_ _(GA/RILE) | __B__(GAZHMILE}

Il  NEV VEHICLE | DETERIOBATION RATE
MODEL YEAR || ENISSION BATE | (PER 10,000 RILES)
------------ ] B
K

- ——— - —

I
l
f
| I
HC § PBE-1970 1! 5.99 [} 0.58
BC § 1970-1978 |1 2.90 | 0.53
HC { 197%-1982 I} 0.94 | 0,41
HC | 198 3¢ 1 0.31 i 0.23
I 1 |
co | PRE-1970 | 78,70 1 3.06
co ] 1920-1978 K] 32,480 § 6.15
co { 1979-1982 | 14,50 ) 5,38
co ] 1983+ i j.87 | 2,00
| i |
WOx | PRE-1970 || 6.49 | 0,00
NOXx | 1970-1978 )i 5.04 I 0.00
NOx | 1979-i988 | 1.73 i 0.11
NOx ' 1985+ il 0.491 i 0,22
( t |

v
]
'
l
|
]
l
\

The Exhaust Erission Factor is calculated from
the linear equation € = a ¢ bY, where C is the
exhaust eaission factor for a vehicle with
cumulative sileage M, a and b are the factors
listed in the above table, and Y = B/10000,



TABLE II-2

AID-YEAR EXAAGST ENISSION FACTORS FON LIGHT-DUTY TRUCKS: BOTR WEIGNT CATEGOBILS
HYDBOCANBORS (GB/B1) ‘
FOR ALl REGTORS EICEPY CALIFORNIA ABD HIGA-ALTITODE

[RODEL( CALZNDAR YEAR -~ July 1
IYERB F1970 1977 1972 1973 1978 1975 3¥97¢ 1977 1978 1979 1980 1981

j195af 11.? 4.0 ta_2 W5
11955) 13.a 3.7 w0 W,2 185

0.2 10,73 1.2 11.6 12,0 12.8 12.7 13,1
0.0 0.4 10,7
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POST-1975 CALEWNDAR YEZAR EBISSION FACTORS FOR ALL VEHICLRES ARE PROJECTED.
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TABLE II-2 (FOR CALENDAF YEARS 1982-19913)

AID-YEAR EXBAUST EMISSION FACTORS FON LIGAT-DUTY TRUCKS: BOTM WEIGHY CATEGORIES
EYDROCARBOBS (GA/AI)
FTOR ALL REGIONS EXCEPT CALIFOBBIA AND NIGH-ALTITUDE

- —— - ———— - - - ———— —— - - - - D - - - - - - - - —— -

{MODEL | CALEWDAR YEAR - July 1 I
ITEAR (1982 1983 1988 1985 1986 1987 1988 1989 1990 199% 1992 1993 |

'-......' s - -~ o {2 —— V" v O W G T - o - - ——— - I

119661 13.7 8.0 14,2 8,5
119677 13,0 3.7 14,0 14,2 18.5
11968 11,0 11,3 11,6 11,8 2,1 12.3
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SERISSTOR FACYORS FON VERICLES THBOUGB MODEL YEAR 1975 AND THEBOUGH
CALENDAR YEAR 1975 ARE BASED OF ACTUAL TESTS OF 1N-USE VEBICLES,
POST- 1975 CALENRDAR YEBR ERISSION FACTORS FOR ALL VEHICLES ARE FROJECTED,



TABLE 11-3

BID-YEAR EXHAUST EBISSIOP FACTORS FOBR LIGAT-DUTY TRUCKS: BOTH WERIGHT CATEGORIES
CAEBOJ ROBOITIDE (GH/M1)
FOB ALL REGIORS ERCEPY CALIFORNIA AND HIGH-ALTITDDE

{BODEL ) CALEKDAR YEAR - July 1 )
IYEAR [1970 971 1972 1973 1978 197% 1976 1977 1978 1979 1980 1981 |
.................................................... G - o - l
1196111217 I
11952} 120,68 121,.7 !
119531119,0 120,84 121,.7 l
[19541117.5 119,.0 1204 121_7 i
119551 115.9 12,5 119,.0 120,8 121,7 |
119561 118,2 115.9 117.5 119,0 120.8 121,.7]
119571 112.5 1182 115.9 117,55 119,0 120.4121,7

1195681 110.6 1¥2.5 114.2 115.9 117.5 119,.0}120.4 121,7

11959 108,6 110.6 112,5 118,2 115,9 117,5]119,0 120,84 121,7

119601 106.5 108.6 110.6 112,5 1ta.2 115,9]117.5 119,0 1204 121.7

{1961)100.3 106.5 108.6 110.6 112.5 118,2{115,9 112,55 19,0 120.8 21,7

11962 101,68 10&4.3 106.5 108.6 110.6 112,5]118,2 115.9 17,5 1190 120.8 121.7
19963 99.0 101_8 10a.3 106.5 108.6 110.6(112,5 118,2 15,9 117,5 113,0 120.4
(1964] 96.0 99.0 101.8 08,3 106.5 108,6]110,6 112.5 118,22 115.9 117.5 119.0
11965] 92.7 96.0 99.0 101.8 108,3 106,5]108,6 110,86 112,.5 114,2 115,9 17,5
{19656| 9.0 92.7 96,0 93.0 01,8 108,3}106,5 08,6 110.6 112.5 118.2 115.9
11967) 85.1 89.0 92.7 96.0 99.0 101.8)108.3 106.5 108.6 110.6 112,5 1142
{1968} 60,8 68,3 75,3 @v,7 B87.6 93,1] 98,0 102.5 06,5 110.2 113,7 117.0
11969 52.8 60,8 68,3 75.3 81,7 87.61 93.1 98.0 102.5 106,5 110,2 113.7
11970] 3S.1 &3.5 $2.7 61,2 69,0 76,2} 82.8 88,9 98.4 99,4 108.0 108,1

1197 1) 35.t a3.% 52.7 61.2 69.0) 76,2 82,8 88.9 94,4 99,4 108.0
11972) 35.1 43.% $2,.7 61,2] 69,0 76,2 82,8 88,9 98.4 99.4
11973 35,1 43.6 S2.7|] 61,2 69.0 76.2 82.8 88.9 9a.u
REILY] 3.1 4i.6] 52.7 63,2 69,0 76,2 82,8 8€8.9
11975] 26.81 34.6 83,2 51,0 58,2 68,8 70,8
119761 | 26,8 34,6 43,2 51,0 58.2 64,8
11977 26.8 34,6 63.2 51.0 58,2

26,8 34,6 43,2 51,0
17.7 25,0 33,0

17,7 25,0

17.7

11978
11979]
(1960]
1198 1)
(1982]
| 1983}
(198a}
| 1985]
1 198¢ |
119871
11988
11989
11990}
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SER1ISSIOB FACTORS FOR VEBRICLES THROUGH MODEL YEAE 1975 AND THEOUGH
CALENDAR YEAR 1975 ABE BASED OF ACTUAL TESTS OF 1IK-USE VEHICLES.
POST-197S CALENDAR YEAR ERISSIOK FACTORS POR ALL VEHICLES ANER PROJECTED,

6%,



TABLEZ IXI-3 (FOB CALINDAS YEARS 1982-199))

RID-YEAR EXBAUST ZATSSIOR FACTORS FOR LYIGH?-DUTY TAUCKXS: BOTH WEIGAT cnrlspnlts
CARBOR NOBOXIIDE (GCAs/nI)
OB ALY BEGICES EXCEPT CALIFOBUIA AND HICEB-ALTITUDE

- —— - —— - — - - - - " o o e s s s D g el e s s M e gy s - - ————

{NODEL} CALENDAN YEAR - July 1

JYEAR 1982 1983 1988 1985 1986 1987 1988 1989 1930 199t 1992 1993
-w--' ----- A > e - Mty T - ——— - - o~ - - e - - o o - — - - - — —— - - -
[1963]121,7

119661 120,8 121.7

11965]119,0 120,84 121,7

{1966]117,5 v19.0 120.8 1217

[19671115,9 117.5 119,0 120.8 121.7

11968] 120,2 123_1 125.9 128_.6 31,1 133.5

{19691117,.0 920,2 123.% 125.9 128.6 131.1 133.5

1197011921 115.9 119.5 122.6 126,0 129.0 131,8 134,5

119711108,1 192,90 115,9 19,5 122.8 126,0 129.0 131,8 138,95

119724 108.0 108,71 112,1 115_.9 119,5 122.8 126.0 129.0 131,8 138,5

{1973] 99.8 103.9 108, 112,% 115,9 119,.5 122.8 125.9 129.0 131.8 134,5
1719707 98,84 99,4 103.9 08,7 112,17 115.9 119,5 122.8 125.9 129.0 131.8 138._5
1v975) 76,3 81,3 85,9 90,2 9a,1 97.8 101.3 1084.6 W7.7 10.6 113.a 16,1
11976 70.8 76.3 81'.3 85.9 90.2 9a.1 97.8 101.3 104.6 107.7 110.6 113.4
11977§ 64,8 70.8 76,3 81,3 B85.9 90,2 9%,1 97.8 101.3 104,.6 ¥07.7 110.6
11978} 58,2 64.8 70.8 76.3 81.3 85.9 90.2 94,1 97.8 10%.3 104.6 107.7
119791 20,3 &7.1 53.2 $8.9 64,0 68.8 73,1 77.0 B0.7? 68,2 87.5 90.6
17980} 33,0 80.3 7. 53,2 58,9 6&.0 68.8 73.% 77.0 80.7 84.2 B7.5
jv981; 25.0 33,0 &0.3 47,1 53,2 58,9 4.0 68.8 73,7 77,0 B8O0.? 64,2
{19821 7.7 25.0 33.0 80,3 a7.,1 53,2 58.9 68,0 68.8 73.1 77.0 80.7

11983} 5.1 7.8 10.8 13,5 16,1 18,4 20,5 22,8 28,2 25,8 27,3
{1984 S.1 7.8 10.8 13,5 1.t 16.4 20.5 22.8 24,2 25.8
1.1985¢ 5.1 7.8 wo.8 13,5 16,1 8,8 20,5 22,84 24,2
11986} 5,1 7.8 10,8 13,5 16,1 18,8 20,5 22,4
{19871 5.¢ 7.6 10,8 13,5 .1 18,8 20,5
19681 ) 5.1 7.8 0.8 13,5 W%.1' 18,8
| 19891) S.t 7.8 0.6 13,5 16,10
13990¢ S.t 7.8 10.8 13,5
1199 1} 5.1 7.0 10,8
11992 . 5.1 7.8
} 19934 S,

SERISSIOR TACTORS YOR VEBICLES THROUGH BODEL YIAER 1975 ABD TEROUGH
CALENDAR YEAR 1975 ARE BASED O ACTUAL TESTS OF IN-USE VEHICLES,
POST-1975 CALENDAR YEAB EN1SSIOW FACTOBES FOB ALl VEIRICLES ARE PROJECTED,
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1977 1978 1979 1980 1981 |

LIGRT-DUTY TRUCKS: BOTR WRIGHT CATEGORI1IS
1976

FITROGEN OXIDES (GR/H1)
POR ALL REGIONS IXCEPT CALIFOBNIA AND HIGH-ALTITUDE
1975

TABLE II-A
CALENDAR YEAR - July 1

1972 1973 1974
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o e ] o e e e e e e |
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j1962]
] 196 3]
11960
. 11965)
(1966
119671
{19681
119691
11970
11971}
11972}
11923}
11970
. 11975}
119761
119771
119784
11979}
11980
119681
11982}
11983}
11984
11985]
11986}
j1987]
119881
{1989}
11990)

POST- 1975 CALENDAR YEAR ERMISSION FACYORS FOR ALL VENICLES ABE PROJECTED,

CALEPDAR YEAR 1975 ARE BASED OF ACTUAL TESTS OF 1N-USE VEHICLES,

9ERISSION FACTORS FOR VEHICLES THROUGH PMOODEL YEAR 1975 AND THROUGH



1992 1993 §

BOYHR WEIGCET CATEGORILS
1991

1990

1909

119613}
1964 ¢
11965]
119667
1196 7%
11968}
119691}
11920
1197 1§
11972}
119733
{1974y
11975}
19760
11977)
- 11978¢

LIGHY-DUTY TRUCKS
1988

DITROGEN QX1DES (GR/AI)
CALEZIDAR TEAR - July ?
1987
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ABE PROJECTED.

CALESDAR YEAR 1975 ARE BASED ON ACTUAL TESIS OF IN-USE VEHICLES,
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TABLZ I1-22

BID-YEAR EXIBADST ERISSION FACTORS FOR LIGBT-DUTY GAS TRUCKS < 6000 LBS,
RYDBOCABBONS (GB/HI)
FOR ALl BEGIONS EXCEZPYT CALITOREIA AND HIGHA-~-ALTITUDE
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JAODELY CALENDAB TEAR - July 1!
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TABLE IXI-2A (FOR CALIBDAR YEARS 1982-19913)

NMID-YEAR EYMAUST EBISSTION PACTOES FOB LIGHT-DUTY GAS TBOUCKS < 6000 LBS.
HYDBOCARBOBS (GA/HI) } :
FOR ALL REGIONS ENCEPT CALIFOANIA AND BIGA-NILTITUDE

(BODEL} Cllllbli YEAR - July 3
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#ENISSION PACTORS POR VERICLES THRAUGH MODEL YEAR 1975 ARD THROQGH
CALEBDAR YEAR 1975 ARE BASED O ACTUAL TESTS OF IB-USE VEHICLES,
POST- 1975 CRALEFDAR YE2B EBISSIOR FACTOES FOB ALL VEMICLES ARE PROJECTED,



TRBLE 1I-32

8ID-YEAR BIHAUST EQISSIOR TYACYORS POR LIGEAY-DUYY GAS TROUCKS < 6000 1BS,
CAREOF ROFOIIDE (GH/RI)
FOR ALL BREGIONS EXCEPT CALIFORNIA ABD RIGE-ALTITUDE

e —— — T  — - . "  —— . A 4n - - — -

CALEZVDAR YEAR - July

{BODEL)
tYEAR {1970

119511119,.9
119521 118.5
179531112,
11958 1156
19551 118,0
119561128
119571 110.6
11958 108,.7
119591 106.7
11960) 10N 7
11961110 2.0
119621 99.9
11963 97,1
§196a8] 94,0
[1965)] 90.6
11966 82,0
11967 813.0
11968 52.3
[1969} a3,2
11970 34,8
119714
11972
11973}
11974
119751
11976 )
119771
[1978]
11979
RELL
1198 1]
| 1982]
1196 3§
) 1984}
[1985¢1
} 1986 |
11987}
11988
| 1989)
11990}

1971

66,7
60,8
52,3
83,2
35,8

119.9
18,5
7.1
1156
16,0
1124
1.6
08,7
106 .7
08,7
102,48

97,1

76.0

1970

- ——— - —— - ———

1975 1976
'Q

|

(]

|

|
19,9}
110,.54119.9
117,14118,5
115,6(117,1
118,01 1156
112.81118,0
1M0_61112.8
08,71110,6
106.71108.7
104,.71106,7
102_4{108,7
99.91102,8
89.0] 98._7
82.8] 89,0
76.0) 82.8
68.7] 76,0
60,8) 68,7
52.3} 60.8
83,2 %2.3
19.3) 26.6
19,3

1917

119.9
118.5
117,19
15,6
114,.0
112,18
170.6
08,7
106.7
08,7
99.8
98,7
89.0
82.8
76.0
68.7
60.8
38,5
26,6
19.)

1978 197%

19,9
118.5
17,1
1156
18,0
128
106
08,7
106,72
1043
99.8
93,7
89.0
82.8
76.0
68,7
41,8
34,5
26.6
19,3

19,9
118.5
171
115.6
18,0
M2.8
110.6
08,7
108.0
04,3
99,8
9,7
89.0
82.8
76 .0
88,7
at.8
.5
26.6
17.7

119.9
118.5
nz.
115.6
1148.0
112.8
110,6
112,64
108 .8
104.3
99.8
94,7
89.0
82.8
55.1
48,7
61.8
38,5
25,0
17.7

1981

119.9
11a.5
nM7.1
15,6
118,0 -
1124
116.2
m2.98
108 .4
104,13
99.8
9.7
89,0
61,0
55,1
k8.7
1.8
32.9
25,0
17,7

- A —— - " " - - = - A= - W T . - = = A A -

SENISSION FACTOES FOBR VEHICLES THROUGR NODEL YEAR 1975 AND THROOGH
CALENDAR YEAR 1975 AREZ BASED OF BCTUAL TESTS OF ]1¥-USE VYERICLES,
POST- 1975 CALEZNDAR YEAR ERISSION

FACTIORS FOR ALL VEHICLES ARX PROJECTED,
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TABLE II-3A (FOR CALENDAR YEARS 1982-1993)

AID-YEAR EIRADST EBISSION FACTORS FOR LIGHT-DUTY GAS TRUCKS < 6000 LBS,
CARBON RONOXIDE (GA/NI)
FOR ALL REGIONS EXCEPY CALIFORGIA ABD BIGH-ALlTITUDE

- ———_— —— - A - ———— - = W . e e e = . . e A= e e - A g R AR e A = - e e e -

|A0DELI - CALENDAR VEAR - July 1 1
[YEAB 1982 1983 19664 1985 1966 1587 1988 1989 1990 1991 1992 1993 |

1 i
11963[119.9 (
11964 118.5 119.9 (
[196S[117,1 118,5 t19.9 |
)19661 115.6 117_1 118.5 119_9 i
{1967} 114,0 115,6 117,71 118,5 119,9 )
{19681 119,7 123,1 126,2 129.2 32,1 1348 }
11969 116,2 119,.7 123,t %26,2 129.2 132,11 1348 \
J1970} 112,80 116,2 119.7 123,1 126,2 129,2 132,.1 138.8 . i
{1971)108,8 112,49 t16,2 119.7 123.1 126.2 29,2 132,1 134.8 !
1197210a,3 108.4 12,4 ¥16,.2 119,7 123,1 126.2 129,2 132,1 134,.8 i
11973} 99,8 106,3 108,4 112,4 116.2 19,7 123,11 126,2 129,2 132,) 134,.8 \
[1974) 98_7 99,8 t0a.,3 108,48 112,48 116.2 719.7 123, 126,2 129,2 132,1 134,86 |
11975 ¢6.8 71,3 75,7 79.6 B83_.2 86,7 B89.9 93.0 95.9 9YB8.6 101.3 103.7 |
[1976] 61.0 66.0 71,3 75,7 79.6 83,2 B6.7 89.9 93.0 95.9 98.6 101.3 |
11977} S5.1 61,0 66.8 71.3 75,7 79.6 83.2 86,7 69.%9 93.0 95.9 98.6 |
19978 48,7 55,1 61,0 66,4 71,3 75,7 79.6 B831.2 B6.7 89.%9 93,0 95,9 }
{1979) «0,2 a7.1 S3.,5 S9.4 64.8 69,7 74.3 78.0 B1.6 85,1 68.3 9t.4 |
11980) 32.9 40.2 47.% S53.% 59.4 64.8 69.7 4.1 78.0 81.6 BS.1 88.3 |
11961, 25.6 32.9 0.2 &7.1 53.5 59_.4 64_B 69,7 78_.1 78.0 B1.6 8BSt |
119829 17,7 25.0 32,9 80,2 a&7.1 53,5 59,4 64,B 69,7 78,1 78,0 81.6 |
|
[}
I
1
I
|
i
!
[}
H
i

11983 9.1 7.8 10,7 13,5 16,1 18,5 20,7 22,7 24,5 26,2 27.7
j198a} S.t 7.8 10.7 13,5 w_.1 18.5 20.7 22.7 24.5% 2b.2
)1 19895] 3.1 7.8 10,7 13,5 1.1 18,5 20,7 22,7 2a.%
11986} 5.1 7.8 10,2 13,5 .V 8.5 20,7 22,7
11987 5.1 7.8 10,7 13,5 6.1 18.5 20,7
| 1988 5.1 7.8 10,7 13,5 16,1 18,5
| 1989 LY | 7.8 10,7 13,5 16,1
11990} _ Se 1 7.8 10,7 13,%
11991 5.1 7.8 10,7
11992% 5.1 7.8
11993 5.1

SENISSIOB FACTORS FOF VERICLES THROUGH NODEL YEAR 1975 ARD THROUGH
CALENDAE YEAR 1975 ARE BASED OWN ACTURL TESTS OF IN-USE VENICLES,
POST-1975 CALENDARE YEAB EMISSIOK FACTORS FOR ALL VEHICLES ABEZ PROJECTED.

1‘04
fod


http:19661115.fi

IABLE II—I!

RID-YEAR EXRAUST ERISSION FACTORS FCR LIGNT-DUTY GES TRUCKS < 6000 LBS,
BITROGEN OXIDES (CA/HY)
FOR ALL BEGIONS EXCIPT CALIYOHNLA ARD HIGH-ELTITUDE
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POST- 1975 CALEYDAR YEAR EAISSION FACYORS FOR ALL VEHICLES ARE PROJECTED,

CALENDAR YEAR 1975 ARE BASED O ACYUAL TESTS OF IN-USK VERICLES,

#EN1ISSIOR FACTORS POF VEHICLES TRROUGH RODEL YEAR 1975 AND TRROUGH
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(TOR CALENDAR YEARS 1982-1993)
1987

CALEEDAR YEZAB - July 1

RITROGEF OXIDES (Gh/Bl1)
1986

TABLE II-hA
FOR ALL BEGIONS EXCEPT CALIFORRIA AND BIGE-ALTITUDE
1984 1985

BID-YEAR EXMAUST ENISSIOR FACTORS FOR LIGHT-DUTY GAS TRUCKS < 6000 LBS,
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POST-1975 CALEXDAB YEAR ERJSSIOF FACTORS FOR ALL VEHICLES AREZ PROJECTED.

CALERDAR YEAR 1975 ARE BASED ON ACTUAL TESTS OF 1P-USE VERICLES.

SENISSION FACTORS FCR VEHICLES THROUGA PODEL YEAR 1975 ARD THEROUGH



TABLE II-28

AID-YEAB EXRAOST EBISSION PACTORS TrOR LIGHNT-DUTY GAS TROUCKS €001-8500 LBS,
BYDROCARBO¥S (GB/NI)
FOR ALL NEGIOFES EXCEPT CALIFORNIA AND HIGH-ALTITUDE
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|BODELY CALE¥DAR YEAR - July 1
JYZAR 1970 1971 1972 1973 1874 1975 19376 977 1978 1979 1980 ‘1981

!

|

}

|

1

)

!

|

}1957¢ 13.8 14,1 w.5 .8 15.0 15,3 15.6 (
]1958] 13,84 13,8 .1 Ww,5 18,8 15,0) 15,3 15.¢ l
JI959] 13,v 13N 13,8 1R_.1 VA5 - 14.8) 15,0 15,3 15,86 |
11960 12,7 3.1 13,4 Y3.8 18,V 14,5} 13,8 15,0 15,3 15.6 [}
j196 1) t2,2 12,7 t3.,%v 13,4 13.B 1,1 18.5 W4.8 15,0 15.3 {
171962 1.6 12,2 12,7 13,1 13.a 13.8] lA.1 Wa.5 WA.B 15,0 (]
J1963) 1.3 11,8 12,2 12,7 13,1t 13.4) 13,8 1.1 .5 4.8 |
jt96081 0,7 11,3 wNi.8 12,2 12,7 13,7 13.% 13,8 14,1 W5 14,8 15,0 §
{1965§ 0.2 0.7 1.3 11,8 12,2 12.7| 13,1 12,4 13,8 1.1 |
10,2 0.7 11,3 11,8 12,21 12,7 13,1 13.% 13,8 {
w,2 10,7 11,3 11.8]) 12,2 12,7 13,17 13.8 13,8 18,1 g
0.2 10,7 i 3] 11,8 2.2 12,7 13,1 )
10,2 t0.7) 31,3 1.8 12,2 12,7 13,7 13,4
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SENISSJION FACTORS FOR VERICLES THBOUGH MODEL YEAR 1975 ABD THROUGH
CALERDAR YEAR 1975 ABRE BASED OW ACTUAL TESTS OF IN-USE VEHICLES,
POST-1975 CALENDAR YEAR EMISSION FACTORS FOR ALL VEBICLES ARE PROJECTED.



TABLE II-2B (FOB CRLEEDAR TEARS 1982-1993)

PID-YEAR EXRADSY ZBISSION FPACYORS FOB LIGET-DUTY GAS TRUCKS 6001-8500 1BS,
SYDROCARBONS (GH/BI)
702 ALI REGIONS EXCEPT CALIFORNIA ARD NIGN-ALTITUDE
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INODEL] _ CALENDAR YEAR - July 1
JYEAR 11982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
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SEMISSION FACTONS FOB VEBRICLES THEOUGH MODEL YEAR 1975 ABD THROUGH
CALENDAR YEAR 1975 ABPE BASED OF ACTOURL TESTS OF IB-USE VERICLES,
POST-1975 CALEBDAR YEAE EAISSIOF FACIOES FOR ALL VEHICLES ARE PROJECTED,
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TaBLE XI-3B

PID~YEAR EXHAUST ERISSIOR FACTORS FOR LIGHT-DUTY GAS TRUCKS 6001-8500 LBS,
. CABBOR HMOFNOXIDE (GB/MI)
FOR ALl REGIONS ENCEPT CALIFORNIA ABDD RIGE-ALTITUDE

- ——— - T - T T P T R T T o G D e e W W P D - e e e e Ye—an e W= SR W S N e S W e e

|RODEL CALENDAR YZAR - July )
LYZAR (1970 1971 1972 1973 1978 1975 1976 1977 1978 1979 1980 1981 |
Rt Rt et e L DL Lt e L L I
11951]1329,2 | )
119521127,8 ¥29,2 | I
11953§126.4 127.8 129.2 | I
119561 128,99 126,84 127.8 129,2 I i
119551 23,3 124.9 126.& 127.8 129.2 | |
11956 1321,7 123.3 28,9 126,80 127.8 129.2) (
119571 119.9 121.7 123.3 128,.9 126.84 127.8(129,2 ]
11958§118,0 119.9 121.7 v23.3 12a.9 126.4(127.8 129.2 |
13959} 116.0 118,0 119,9 ¥21,7 123.3 1264,91126.0 127,.8 129,2 |
119601113,8 16,0 t1B.0 119.9 12%,7 123,3(1123.9 126,64 127.8 129.2 (
119611 111.6 113.8 116,0 18,0 139,.9 121,71123,3 124,9 126 .4 127.8 129.2 i
1¥9621109.2 1336 113_8 116.0 118.0 119,9)121_7 123.3 12a,9 126.4 127.8 129.2 |
11963[106.6 109,2 11t_6 113.8 116,0 118,07119,.9 121_7 123.3 124,9 126.8 127.8 |
{19681103.8 106.6 109.2 111.6 113.8 116.07118.0 119.9 121,27 123.3 124.9 126,04 |
11965(100,7 103,8 106.6 109,2 t$1.6 113,81116.0 118.0 119.9 121,7 123,3 128,.9 |
119661 97.3 100.7 103.8 106.6 309.2 111_6(113,.8 116.0 118.0 119,9 121.7 123.3 |
. 11967} 93.6 97.3 100.7 03,8 106.6 109,2|111,6 113,8 116.0 118,0 119,9 121.7 |
11966] 89.4 93,6 97.3 100.7 V03.8 106.6(109.2 1116 113.8 116.0 118.0 119,9 |
11969 8a_.7 89,8 93.6 97.3 100.7 103,8(106,6 109.2 111,6 113,.8 116,0 118.0 |
11970] 36.0 &u.5 53.8 62.3 69.8 T6.6) 82.8 ©B.% 93.6 98,5 103.,0 107.3 |
|
|
|
|
|
|
1
|
1
|
|
|
i
t
|
|
|
|
]
[

1397 1] 36,0 44,5 S3,8 62,3 69,8] 76.6 82.,B B8B.8% 93,6 98,5 103,0

179721 36,0 A8.5 53,68 62,3) 69,8 76,6 082_.8 8B.8 93,6 98B.5

11973 . 36,0 &8,5 53.8¢ 62.3 69,8 76.6 82.8 BB.u 93,6

11974 36,0 44,5 53.8 62.3 69,8 76.6 82,8 88B.4

119751 36,01 84,5 53,8 62,3 9,8 76,6 82,8

119761 | d¢.0 84,5 53,8 62.) 69.8 706.6

139771 1 36,0 ®2a_.% 53,8 62.3 9.8
11978 | 36,0 &au.,5 53,8 62.3

119791 1 17.6 25,0 33t

11980 I 17.6 25,0

11901 | 17.6

11982 |

119831 ]

11988 ] {

11985 |

11986 1

119871 )

11988} 1

119891 |

119901 |

o ——_— —— " - - -~ " . W e N e W - — W = T - W M Weem S W G W G S W W — - - ——

SENISSIQR FACTORS FOB VEMICLES THROUOGH MODEL YEAR 1975 ARD THROUGH
CALERDAR YEAR 1975 ARE BASED OF ACTUAL TESTS OF Iw-0SRE VYEWICLES,
POST~1975 CALENDAR YEAE ENISSION FACTORS FOR ALL VERICLES ARE PROJECTED,
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TABLE II-3p (TOR CALEWDAR YEARS 1982-1991)

MID-YEAR EXRADST EAISSION FACTORS FOR LIGHT-DUTY GAS TRUCKS £001-8500 LBS,
CARBOV RONOXIDE (GB/R1)
FOR ALL REGIONS EXCEPY CALIFORNIA AND BIGE-ALTITUDE

{BODEL| CALEBNDAR YEAR - Jul, 1 B |
IYEAR (1982 Y983 1984 1985 7986 1987 1988 1989 1990 1991 1992 1993 )
i it et e |
119631129,2 i
1196017278 129.2 t
119651 126.4 127.8 129,2 |
]19661120.9 126.0 127.8 129.2 |
119671123,.3 120.9 126,48 127.8 129.2 |
1196811217 123,3 128,9 126.4 127.8 129,2 |
119691119,9 121.7 123.3 1268_9 126.a 127.8 129.2 I
(19701 111.3 115,2 1188 122.1 125,3 128,3 31,2 133.8 )
{19711%€7,3 111,3 15,2 18,8 122,11 125,3 128,3 131.2 133.8 |
119727103.0 107.3 t11.3 115.2 118.8 122.1 125.3 128.3 131_2 133.8 |
119731 98,5 103,0 107.3 11,3 115,2 118,8 122,11 125.3 128.3 131.2 133,8 |
{19748 93,6 98,5 103,0 107.3 111,3 115,2 118,68 122,91 125.3 128.3 131,2 133.8 |
11975 88.8 93.6 98.5 103,0 1067.3 11,3 115.2 118.8 1221 125_.3 28,3 131.2 |
j1976¢ 82,8 BB.& 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 8B.% 93.6 98,5 103.0 107,3 113_.3 115,2 118.8 122,01 125,3 |
11978) 69.8 76.6 B82.8B BB.4 93.6 98,5 103.0 107.3 1113 115.2 118.8 122.1 |
11979 u0.5 &7.0 52.9 %8.2 63.2 b7.7 71.9 75.8 79.6 B83.0 B6.a B9.5 |
{1980y 33.1 40.5 a7.0 52,9 58.2 63.2 67.7 71,9 75.8 79.6 B83.0 86.8 |
11981 25,06 33,1 a&0.5 a7.0 52,9 58,2 63.2 7.2 71,9 75,8 79.6 83,0 |
119821 17.6 25.0 33_.1 40,5 N7.0 52.9 S8.2 63.2 67,7 1.9 75,8 79.6 |
[
|
|
|
|
|
!
|
|
|
|

J19R 13} 5.0 7.8 1o,8 13,6 16,0 1W8,3 20,3 22,1 23,8 25,8 26,8
1984 5.0 7.8 10.8 13,6 16,0 8.3 20,3 22,1V 23.8 125.%
11985 5.0 7.8 10,8 13,6 1,0 18,3 20,13 22, 23,8
I 198¢%) 5.0 7,8 0,8 13,6 6.0 18,3 20,3 22,71
119871 5.0 7.8 10,8 13,6 1.0 18.3 20,3
1988 5.0 7.8 10.8 13,6 16,0 18,3
11989 5.0 7.8 10.8 3.6 16.0

11990 5.6 7.8 10.8 13.6
11991 5.0 7.8 10.8
11992 5.0 7.8
{1993 5,0

- n . - ey - - e S S = - A e G n e MR MR G e R AR S A e AR e e = e - - -

SENYSSION FACTORS FOR VEBICLES THROUGH RMODEL YEAR 1975 AND THROUGH
CALENDAR YEAR 1975 ABE BASED OF ACTUAL TESTS OF IN-USE VEHRICLES,
POST- 1975 CALENDAR YEAB ERISSIOR FACTORS FOB ALL VEHICLES ARE PROJECTED,
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TABLE II-aB
CRLENDAR YEAR - July 1
1925 1976 1977 1978 1979 1980 1981

XNITROGE® OXIDES (GA/MI)
1974

TOR ALL. BEGIORS EXCEPTY CALIFORNIA AND AYGH-ALTITUDE
1972 1973

RID-YEAR EXRAUST ERATSSION FACTOERS FOR LICHT-DUTY GAS TRUCKS 6001-8500 1BS,
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A - -~ A e e v - - - e - . A A WA - A - e - - -

IYEAR 11970

{MODEL|

. GED GED GNP mm A GED G W G e S G G A pen R e G S M Gme GEn A EED GG D D G D e SN e an S w ae e S

NANN NN ANNO0OO00O0D0O0OO0ND
€ € 6 3 6 8 % 4 6 b 0 0 & 0 0 b s b o s

GO VIO LW OO NNANANAAAN NN N~

VMANTANNANNNOO0OODO0OO0O0O0ODN®
* 9§ @ % o 2 3 O 50 0 e 60 s b o e

D DO VOV OOV DN NANANN AN N~

N ANDNNANNNANANNNOO0O0OO0DO0O0O0O0®
® 8 3 6 o T B @ 6 5 8 8 & 0 0 s e b a0

DO PO VOOV DO N AN NN NNND N~

VMADANANANNNNNODDO0OO0O0DO0O0O
€ B # #0848 0 T " ) e R OEE e
VOV D DVOVVI LD ODNANANNNANN NN

MO IO N NN NNNDO0O0000CO0
L R N I N R e R T S

MY DO DODL D DD NANNNON N NN

VNS NnnnnNnnNnnNnooooooo
® 6 @« » 2 ¢ @ ® N O P T ¢ b ¢ e s e

VBV D DOVILI DL LI D OHNNNNNNN

— . D S G e G S D GEP - D G T D SR e A, VS e e S W T amm G e D i - e e

AN ONNNDN NN AANANNNDDDODO0 D0
® 64 8 & P 5 8 a e 2 4 A B 4 a8 s B VB

WO DV IOV OO DO DO DLIDN NN NNN

AN NN ND NN NN ANNoODOooo
¢ ® ¢ & a s 2 ¢ & 9 2 ¢ 0 5 02 B B P

VO L DD DOV IOV LI D PO NN ANN

MDA NN NN ANNNNooe o
" & 8 4 0 4 v 5 8 e 4D S eI eV 0 e

LBV IV DOV D BODLOI VOO AN

AN NH AN NN AV AN OoO 0O
® 8 9 6 ¥ 2 9 § 1 & O @ 2 6 P OO O OB OSBO
WO DL OB OO O VO DO DL OO N NN

NN N ANHINAN NN NN N NO O
e & 6 0 & ¢ 4 b & 0 8 e 3B N S VP oS B

VIOV DY DD OOVOLD OO ONDD DO NN

CALEYNDAR YEAR 1975 ARE BASED ON ACTUAL TESTS OF IN-USE VEMICLES.
POST-1975 CALEFRDAE YEAR EMISSION FACTORS FOR ALL YEBHICLES ARE PROJECTED,

SEMISSION FACTYORS FOR YEHICLES THROUGH MODEL YEAR 1975 AND THROUGH



1988 1989 1990 1991 1992 1993 |

(FOBR CALENDAE YEARS 1982-1993)
1987

CALEFDAR YEAR - Joly 1

RITROGEN OXIDES (GH/RI)
1986

FYOR ALL REGIOBS EXTCIPY CALITORRIA AND HIGR-ALTITUDE

1985
R B |

119634
11964}
11969%)
11966
11967]

1984

TABLZ JTI-&B
BRID-YEAR EXHAUSYT EAISSION FACTORS FOR LIGHT-DUTY GAS TBUCKS 6001-8500 LBS,
1983

. ————— - > A ——h S = A e A A e e - - - - - = —— " - A 4o - - - ——— = - —

JRODEL]
IYEAR

-y Ry S e S G R D e R e D D mp Gt S R TR AN et e G Ga Em m am e

COQOOMN™"QORDINOMNMNANOWN
e 8 & & & ¢ &8 B 3 & p S 0 a0 & v e

NO AN MMM NNNNN- =00

QOO0 N"™"OQFrIND~SNNDON
® 4§ & 8 6 0 & 8 B 3 4D S DB O o

MIVN NN MANNNNNS =00

DOO0DO0OO0A™=~0NRMANOMNNDWN
® » & & & 0 & 9 & & 3 & F 8 2 9 ) @ @
MO DB NN AONNNNe- QO

000000001093_’6075285
¢ ¢ 8 ¢ & "8 0 % 6 8 4 e 0 8 b
55555555332222211100

R-E-N-E-E-N-E-N-N-N N R R N RN R N -
® & & P ¢ @ 5 & 0 s 5 0 0 b s s 0 0 e

NN AV NNV M NMNNNNS OO

NMoocoaoooooohoMtPouNnaoanNna N
e ¥ 8 6 0 o e 0 0 6 2 B b st 8 e s
BN ANANN NN INNNNNNNT OO

NINOODOOODOOoOMM™VNEMAN®.N
e 6 ® 4 ¢ B ¢ P U L T S LYo
VDN NNAANANNONPINANNNANNN"OO

MV NDOOROoOODO0OM~MONT M o
e 6 8 5 0 0 ¥ 0 0 8 ST 4B s 9 NN

VDN NANANNANNNNNNNNQO

ANAVNOOO0O00oO0O0CoYNaEMmM™~ 0N
¢ * 8 ® 5 0 0 B * 2 B 2 S 4 e O B S e

VOGN VNNANNINNNANNNNNS-O

MNNANNDOoO0O0O0O0O0ODOCOVNam™mono®
L R R S R R O O N R I I I I IO D N IR T
GO DD DNWNNNANWNNVIINNNNN™- -

NNV NoOOoO0O0ocOoOOooam*™ o
® 5 ¢ & ¥ O & § § 8B 3 0 B S @ B 0o 8 p o

VOV ODOINAN N NN NNN - -

WMV AN NOOO00COOOMeRh®
® B o ®» & 8 @ & 0o €& » 2 3 a2 & 0 o @

VOOV OVDRONNANNNNANNNN- -

POST-1975 CALENDAR YEAR EMISSION FACTORS FORB ALL VEHICLES ARE PHROJECTED,

SERISSION FACTORS FOR VEZHICLES THROUGN MODEL YEAW 1975 AND THROUGH
CALENDAR YERE 1975 AEE BASED ON ACTUAL TESTS OF IN-USE VEHICLES,
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11968}
J1969)
11970}
11971
11972)
119723)
11974}
1197%)
171976
11977)
11978
11979)
11960
11981
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| 19813
[ 1984
11985
119861
[1987]
[1988}|
11989
11990
11991
£1992)
11993



TABLE II-5A
TRAVEL WEJGHTING FACTOR CALCULATIOBN

LIGHT-DUTY 6AS_TRUCKS_< 6000 LES,

(a) (b)
Yehicle VFractioa Total Annual fiileage ' {{a)*(b) /SOA}
-.hge__ _Negistration  Accumulatjop Wate (a]®(bl Travel Fractiop
T 0.061 ' 19900 569 .9 0.093
2 0.095 : 15000 18250 0.138
k] 0.094 14000 1316 .0 0.126
q 0.103 131w 1309, 0.129
5 c.083 12200 1012.6 0.097
6 0.076 11300 858 .8 0.082
7 0.076 10300 782 .8 0.075
a 0.063 9400 592 .2 0.057
9 0.054 8500 859,0 0.0u4
10 0.043 7600 32¢ .8 6.031
1 0,016 6700 21,2 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
15 0.026 5500 143,0 - 0,014
16 0.02a 5100 122 4 0.012
17 0,022 5000 1100 0.011
18 0.020 4700 94,0 0.009
19 0.018 4q00 79.2 0.008
20 0.016 4oo _10,4_ 0_.007

sun: 10462 .2



ThBLLE I1-5B
TRAVEL WEIGRTING FACTOR CALCULATION

LIGHT-DUTY GAS_TRUCKS_6001-8500 L1BS,

(a) (b)
Yehicle Praction fotal Aonual Mileage ((a) & (b} /S0OR)
_2ge  _Regjstratiep Accupylatjop Bate (a)®(bd) 1Irave] Fractjop-
t 0.037 15700 $80.9 0,061
2 0.070 15700 1099 ,0 0,116
k| 0,078 8100 $099 .8 0,116
Q 0.086 12600 1083 .6 0,118
S 0,075 11300 an?.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 922 .0 0,050
10 0,053 7500 397.5 0,082
1 0.048 7100 312.4 0,033
12 0,032 6600 2112 0,022
13 0,038 6300 239 .4 0,025
14 0,036 ' 6000 216 .0 0.023
15 0,034 5500 187 ,0 0.020
16 0,032 5200 166 .4 0,018
17 0,030 $000 150,0 0,016
18 0,028 8700 131,6 0,014
19 0.026 4400 1146 0,012
20 0.02a 400 _._98.8 0,010

sun: 9461.9
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TABLE 1I-5C

AVERAGE CURULATIVE NILEZAGE
BY VERICLE AGE - Jaly 1

LIGNT-DYTY GAS_FBUCKS < 6000 1BS,

Age_ [Years) cunulaggve Rileage

) 5962
2 19622
3 3n3s9
8 ABIR7?
5 61022
'S 72997
7 BAOA&
8 98122
9 103297
10 111571
11 1189460
12 125646
13 132137
ta 138265
15 1880562
16 149262
17 154546
I o 159465
19 168090
20 168899

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



TABLE IXI-5D

AYERAGE CURULATIVE RILEAGE
BY VENICLE AGE - July )

LIGHAT-DUTY GAS _TRUCEKS 6001-8500 L3S,

Age_{(Years) Cumulative Rileage

1 5888
2 19625
3 38875
L 48603
5 60884
6 71916
7 81925
8 91125
9 99581
10 107459
1y J18862
12 121838
13 128365
mn 130590
15 180459
16 145890
17 151081
18 155965
19 160590
20 168915

The pethodology for calculating average cunvlative pileage
ig presented in Appendix G,
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TABLE IXI-62A

General Foramula for Ripstwx

The general forwula for the speed-teaperature-hot/cold cotrrection
factor, Bipstvx, fotrt LIGHT-DOTY TROCKRS (0-6K GVW) is given by:

DEBOB

Bipstvx = {BAGITEZAR ¢ BAGITERA_¢ BAG2TERN)

vhere (using ® feor sultiplication and exp for exponential function):

BAG 'TERN
BAG3TEERN
BAGZTERR
DEROA

fraction of
fraction of

-2 N 4

v(g,si)

and where:

total miles
total nmiles
apbient temperature (F)
vehicle age minus 1,
index for sodel-year/region groups;
£1,82,83 = average speeds (miles/hour) for bags 1,
= bag-specific speed correction factor;

1 *(
(1-w-3) 9
(d0 + d1sa)

in

9 (exp (a-b¥*T)

years

# c o dep)e(v(2,581)/v(2,26))

e ¥+ f82)9 (v(g,83)/v(g,26))
jer) # (v(g,82) /v (g, 16))

4

see Table I-ba
2, and 13
see Appendix B

which are driven in cold start condition
which are driven in hot start copdition

a,b,c,d,e,t,b,j,d0, and 41 are constant coetficients wvhich are

functions of model-year group aond pollutant, as follows:
jPol |Eqn | a 1 b c ] d | e ] 4 ] b [ ] J | da 1 d1 |
bl Eabned Sttt S [ Bt td ==~ | Batdeh s [~ o> ==~ (Rl Rabad |
¢ BC) 1 ] 2.93101.0182791 673 5691 Q.75 | .3931 S.69 | .a2t| S5.67] .471
1 BCp 2 | 2.9310).0'8779) -2.61] .863] 2.3 | _.5551 2.6V | 59721 2.80] .64
| BC| 3 | 2,8339),023591( ,623( ,30%f 1,11 } ,2848| 1,05 | ,2701 1,38} ,28}
It BCI & ] 1,990, 022269[ ~.032| 8057 897 | 3571 .283] 1¥IS| .58§) .z28)
[~==l-~=|--===- | ettt Iatninddae === | Rt b= o= | ===== | ===-- i--—1
1t €oj V| 5.6508|.o15955|-1n TG 9,621 82,6871 S,76) 5?.57| 7.70156.4317,991
j €O 2 | S5.6548 ,0159651-33,89] 9.77) 25,26¢f 4,71 35,90} 6,70136,u40]6,79]
| COJ 3 ¢ 5.54603.028985] 11_29) Q.28 15_85] 2.38] 21.%7] 3.13123.7013.18
] CO| 8 | 8,2397),017522) -,20 | 6.99) G, 2] 2,20 3.961 2.12] 6.98)3,.10)
[~=t==]==——-- l---==-- {—=--- | === | =—==— |===-- | === }———-- | === I=-—1I
|¥ox§ v} -100, g 0,0 g 1, | O,0} V,25) 0,0 j{ O, 8T J O, 0} V,0 ¢ O0,0]
(voxf 2 | -t00, { 0,0 | 1,16 | ¢,0 } 1,26 | 0.0 | D,B0 j 0,0 | 1.0 | C.0]
jmox} 3 | -100. 1 0.0 | 3,26 | .335| 2.99 1 .184) t.89 | 16| 2.47) .18}
|wox¢ &4 § -100, | 0.0 § 3.05 ¢ .318] 2,88 ) _'8O) 2.0V | _126] 2.46| .18}
1 I N PRV DECIVN PRSI DU PEIUUUIN DUNUNI PSSR P |

I ! Used for Rodel Years: |

| EgD |===-----r--smecme e e e e— - —e I

| | PFor RC and CO | For NOx |

Il e I

[ | 1 Pre-1968 1 Pre-1968 i

I 2 19681974 | 1968-1974 |

1 3 1 Post-1974 | Post-197% i

it 8 | Hot Used 1 Bot Used I

| 1 1 I

tﬁﬁ'
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TABLE II-6B

General Toraula for Ripstwx

The general forsula for the speed-temperature-hot/cold correction
factor, Bipstvx, for LIGAT-DUYY TROCKS (6-B,5K GVW¥) is given by:

R R f=-==--- m-m-r- | ===-- f=-=e-- 1----- | ----== [
2,9310(,014779}

Eipstux =

vhere {using

(BAGYTERR ¢ BAGITERM ¢ BAG2TERM)

DEFON

& for multiplication and exp for exponential function):

BAGITERA = w e(exp(a-beT} o c ¢+ dsh)$(v(2,51)/v(2,26))
BAGITERE = x *( e ¢ fop)*(v(g,53)/v(g.26))
BAG2TEHE = (1-w-x) ¢ h & jsA)e(v(g,s2)/v (g, 16))
DENON = (40 ¢ disa)

w = fraction of total miles vhich are driven im cold start condition

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

T = ambient teaperature (F)

A = vehicle age Binus 1, in years

g = index for podel-year/region groups; see Table I-6a

s1,s2,53 = average speeds (miles/hour) for bags I,
bag-specific speed correction factor; see Appendix B

v(g,si) =

and where:

2, and 3

a,b,c,d,e,f.h,j.d0, and d1 are constant coefficients which are

functions of model-year group and pollutant,

- —

as follovs:

F;lltqnl a |

b | [

1 4

e t t | & | |

} RCY 1 | o673) 5699 B,75 | ,3931 S5.69 | A7V 5.671 .87
| RS 2 P 2.9310(.018779] ~-2.47) _8b6J] 2.43 | .5551 2.6V | .5971 2.801 64}
P HCY) 3 | 2.83391.023591] .6231 .30V Y_11 ( 284 1_05 | .2701 1,39 28]
) HC] & ( 1.9934),.022269) -,032) .4&5] 497 | ,357) 243 175} =541 28]
Rt Betbel Blb bbbl B bbb Rt |- | ===l |- | ==~~~ f--~-- [=——1
I COJI 1 | S5.658B).015965)~1a_70) 9.62] 42_.8uf 5.76] S7T.571 7.74156.4317,.59)
j col 2t 5.65u481.0159651-33.89} 9_.77] 25.261 &,.71| 35,901 6,70136,.4016,79]
) cCor 3 [ 5.5860].02B945) 11,29} 8.,24] 159,85] 2,34} 2V,17)] 3,.13123.7013, |
| COp a ¢ 8_2391.0175221 -.20 | 6€.99) &®_12} 2.20¢ 3.961 2,121 6.9813_ 1
===} f--——--=-- J=====- f====- |====== |===-- f-=——--- {-=---- f-=---  Fband|
j®ox) 1 ¢ -100_. ¢ 0,0 ¢ 1,38 | 0,0 ¢ V, 251 0,0 | O,8Y 1 0,0 1,0 0,0}
)J¥OX| 2 { ~-100, | 0.0 | t.t%¢ ¢ 0,0 | 1,26 { 0,0 y O.80 | O.0 | V.0 | 0,0}
jRox§ 3 | -100,. ¢ 0.0 I 3.26 ) .3351 2.99 | .184) 1.89 [ 161 2.47) 18§
IROX| & | -100, ] 0,0 | 3,05 ( .31 8| 2.88 | .180| 2.0V | _126] 2,46 18
| U D DR DU DR | | | I | [ SUUENUN [NUNU A |

i { Used for NModel Years: I

| EgR [~~~ ---~r-meemrees e mm }

| ! For RHC and CO ] For ROx {

Rl ettt moomem—mem—eoan I

1 v i Not Used { Bot Used I

] 2 i Pre-1979 | Pre-1979 ]

I 3 1 Fost-1978 t Post~-1978 ]

1 & | Rot Used ] Bot Used |

| B | D |

Wb
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TABLE II-6¢

Specification of Speed Terms (Vg)
Used in the Geperal Foraulas for Ripstux

g

LIGHT-DUTY TROCKS (0-6K GVW)

FOR ALL AREAS EXCEPT CALIFORNIA AXD HIGH-ALTITUDE

Yehjcle Group Group _Reference (g)
lov-Altitude Pre-1968 | . ‘ Gtonﬁ 2
lov-Altitude 1968 Group &
lov-A1ltitude 1969 Gronp 5
Log—lltitudc 1970 Group 6
lov-Altitude 1979 Group 7
lov-Altitude 1972 Group 14
lov-Altitude 1973-1974 Group 17

Lov-Altitude 1975+ Group 18

C
4



TABLE II-64

Specificatior of Speed Terms (Vg) .
Used in the General Formunlas for Ripstux

-~

LIGHT-DOTY TAUCKS (6-8.5K GVH)

FOR ALL AREAS EXCEPY CALIYOBRNIA AND HIGI-IL!iTGD!

Yehjcle Group Gro;g_!iterence [{)]
lov-Altitade Pre-1979 : Croup 1A
lov-Altitude 1979+ Group 18

'hfy7

-



IDLE EBISSION RATES

Ta

BLE 1I-7

LIGHT-DUTY TRUCKS: BOTIH WEIGHT CATEGORIES

FOR ALLE AREAS EXCEPT CALITFORBNIA AND BAIGH-ALTITUDE

——

POLLUTABRT

RC
BRC
HC
HC
BC
RC

co
co
co
co
co
co

§OX
nox
- B10X
»ox
10X
10X
10X

— D SN G e e D Ly et DA GED U< GID G I WP SED MED G MY WP MM MED SR ams
— s mn Gmn G G amy WHD WL SUUY AND WL GER PN GUD UV GER NN R omy SED OGNV Gan smp GER W

—— — —— - ——

BODEt YEAR

PRE-1968
1968-1969
1920-1974
1975-1978
1979-1982

1983+

PRE-1968
1968-1969
1970-1974
1975-1978
1979-1982

1983+

PRE-1968
1968-1969
1970-1972
1973-1974
1975-1978
1979-1984

1985+

——

EBRISSION RATE

NEW VEBICLE

2.19
1.20
1.00
0.99
0.24

0,08 .

16 .58
13,77
18,132
92.49
1.82
0.49

0.1
0.28
0,26
0.19
0.26
0.18
0,06

——1_ 2 _(cn/niv,) | __B__(GH/BIN,) _ _ |

| DETERIORATION RATE |
(PEBR 10,000 MILES) |

0,25

0.00°
0,00
0.00
0,00
0.01
0.01
0,02

The Idle EBEsnission Factor is calculated trom
the linear equation € = a ¢ bY, where C is the
idle emission factor for a vebicle with
cusulative pileage B, 2 and b are the factors
listed in the above table, and Y = B/ 10000,


http:1968-19r.CJ

TABLE IXI-7A

IDLE ERISSION BRATIES

LIGRAT-DUTY TBUCKS (D-6K GVW)

FOR ALL AREAS EXCEPT CALITORNIA AND HIGHR-ALTITUDE

e A_Th_{GRgRINL) ) _B__(GB/ZMIR.) __ |
N BEW VENICLE DETERIORATIOR RATE |

|
POLLOUTANY | MODEL YEAE )| EMISSION RATE | (PER 10,000 BILES) |
----------- Rt bl B Rt e ittt bl |
{ ]| | I
HC I PRE-1968 |} 2.01 | 0.1 i
RC | 1968-197a |} 0.68 ( 0,20 |
HC ] 1975-1978 || 0,28 | 0,1%9 |
AC ] 1979-1982 ) 0.2k | 0.19 |
HC { 19813 i 0,08 ! 0.08 I
I I | |
co | PRE-1968 (] 16 .42 I 2.55 (
co t 1968-1978 || 12,73 ( 2,92 i
co I 1975-1978 K] 2.02 | 1,56 ]
co 1 1979-1982 [} 1.82 | 1,56 l
co t 198 3¢ i 0.49 | 0,25 1
| it | l
nox } PRE-1968 N} 0.16 ! 0,00 |
ROX I 1968-1972 |1 0,26 I 0,00 |
ROXx t 1973-1974 |} 0.16 | 0,00 |
EOX I 1975-1978 1| 0.25 | Q.02 ]
EOX | 1979-198a §| 0.18 | 0.01 |
sox 1 1985+ H 0.04 | 0.02 !
( (B ( !

The Idle Emission Factor is calculated fros
the linear equation € = a ¢+ bY, wvhere C is5 the
idle esission factor for a vehicle with
cumulative sileage A, @ and b are the tactors
listed in the above table, and Y = B/10000,



TABLE II-7B
IDLE ENISSION RATES
LIGHT-DUTY TRUCKS (&€~-8,5K GVH)

POR ALL AREARS REXCEPY CALITOSERIA AND RIGH-ALTITUDE

I__A__(GB/MIN,}) | _B__(GB/AIN.)
)I  WEW VEHICLE | DETERIORATION RATE

i
FOLLUTANT | MWODEL YEAB || EBISSIOR BATE | (PEB 10,000 MILES)
""""""" | Bt e B e el Bt bbb
| it |
AC | PRE-1970 |} 2.93 | 0.18
ac | 1970-1978 |) 1.8b | 0.20
ne | 1979-1982 || 0.2 | 0.19
RC I 1983e " 0.08 | 0.06
I N !
co { PRE-1970 {{ 17.28 2.%5
co | 1970-1978 | 18.62 | 2.92
co | 1979-1982 ) 1,82 | 1.56
co I 1983 n 0.89 | 0.25
t i 1
nox { PRE-1970 |} 0.18 | 0.00
KOX i 1970-1978 )] 0,27 | 0.00
KOOI | 1979-198a || 0,18 | 0.01
nOX I 19854 il .08 | 0.02
i l

{
'
{
|
!
|
|
|
1
|
|
|
|
{
|
|
|
]
|
!
)
i
!

e — o ——— " o i S~ ————— " S

The Ydle Emission Factor 1is calculated from
the linear equation C = a ¢+ bY, vhere C is the
idle epission factor for a vehicle wvwith
cusulative mileage A, a and b are the factors
listed in the above table, and Y = N/10000,

L . ol g S —



TABLE IX-8

Crankcase and Evaporative RAC Zmission Factors
(gasmi)

LIGKT-DUTY TRUCKS: BOTH WRIGHT CATEGORILS

FOR ALL AREAS EXCEPY CALIFORBIA AFD RIGR-ALTITOUDE

0-6000 1b, Trucks(1) 6001-8500 1b, Trucks(2)

Bodel Year RC_Emissions(qazsai) BC Esissions(qn/ai)
‘Pre-1963 6.63 7.70
1963-1967 3.33 7.70 )
1968-1970 2,53 2.53
1971-1977 1.76 2.53

1928 0.60 2.53

1979 0.60 0,60

1980+ 0.15 0,15

{1} Assomes that 0-6000 1b, troucks travel an averazge of 3,3 trips
per day and accumulate ap average of 29,84 miles per day,

(2) Assumes that 6007-8500 ib, trucks travel an average of 10,9 trips
:per day and accusulate an average of 63.6 miles per day,



TABLE 1I-9

L0T Loading Coxrection Factor
{(Additiomal 500 Pounds, 411 Model Years)

The loading Correction Factor, L({p), is givenm by:
L(p) = e®(cf(p) - 1.0) ¢ 1,0
vhere:
] = fgraction of vebicles with additiopnal load of S00 pounds
cf (p) = corrsctionr factor values selected fros tabdle below

L{p) = loading Correction Factor

Pollutant{p) cf(p)
HC 1.06
Cco 1.20
B0x 1.03

3
Y



TABLZ II-10

SALES NEISRTING DISTRIBUTION

Nodel 0-6000 1b, Truck $001-8500 1b, Truck
Yeag_ sales_Veighting  _Sales Wejghting __
Pre-19680 .80 «20
1968-1969 «17? 23
1970-1972 18 =26
1973-1974 -2 .28

1975 .55 .45
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TABLE IIZI-1
EIHAUST ERISSION RATES

HEAVY-DUTY GAS TRUCKS

FOR ALL AREAS EXCEPYT CALIFORNIA AFD HYGHN-ALTITUDE

l

T _— I__A__(GR/NILR) [ __B__(GH/RMILE) ____|
] {1 BEM VEHICLE | DETERIORATION RATI |
POLLUTABTY | RMODEL YEAR [) ERISSION BATE ) (PER 10,000 AILES)
----------- ettt tnininheintad §f Bt bttt el Bt intntstatad |
} i1 (
HC | PRE-1970 it 23.90 | 0.58
RC | 1970-1973 ] 18,54 1 0.53
RC | 197&8-1978 |} 22,02 1 0.53
AC | 1979-1982 || 5,22 t 0,53
MC { 19813+ it 1.86 | 1.06
| i t
COo I PBE-1970 ) 272_.90 | 3.06
co { 1970-1973 | 212,70 1 6.15
co | 1974-1978 | 218 .80 i 6§.19%
Ccao | 1979-1982 i 193,90 | 6.15
co 1 19839 1t 15.38 i 10.58
1 i [
ROx ) PRX-1970 11 8,80 ! 0.00
i0x | 1970-1973 i 12,80 ) 0,00
ROX { 197a-1978 || 10 .50 | 0.00
N0 x 1 1979-198a4 |t 9.1 i 0.00
10x i 19859 i 3.99 8 0.3s
__ |

The Exhaust Eaission Factor is calculated fros
the linear equation 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 = B/10000,



TABLE 111-2
PID-Y BEAR EXHAUST EAISSION FACTORS PON GASOLINE-POWERED HEAVY-DUTY VERICLES

RYDROCARBOBS (GBM/RI)-
FOR ALL BRPGIONS EXCEPT CALIFOBMIA AFND HIGH~RLTITUDE

e — - T T =D S W= S Gy e e e S e R e e G U G e e W G - -

{MODEL | CALENDAR YEAR - July 1 i
IYERR (V970 1971 1972 1973 1974 197% 1976 1977 1978 1979 1980 1981 |
R e ittt ittt 1
119511 351 e !
119%2) 34,8 35,1 | |
j1953¢ 34,5 3u_.8 351 { |
119%8) 34,3 4,5 34,8 35,1 1 l
119%5) 3a.0 38,3 38_.5 35,8 35,1 } |
11956 33,7 34,0 38,3 3.5 38_8 35.1) !
(19571 33.3 33,7 32,0 3a_.3 38,5 34_.8f1 35.1 {
119981 33.0 33.3 33.7 34.0 3a_3 34.5] 3.8 35,1 i
119%9) 32.6 33,0 33,3 33,7 3a_.0 34,3} 38,5 34,8 35,1 {
]1960¢ 32.1 32.6 33,0 33.3 33,7 38.,0) 33.3 34,5 3B 35,1 i
11961 31.6 32,1 32.6 33.0 33.3 33.7] 3a.0 38,3 38,5 34,8 35.1 (
§1962¢ 31,V 31.6 32_1 32,6 33,0 33,3] 33.7 34,0 34,3 3u.% 38.8 35,1 |
j1963¢ 30,8 31.t 31,6 32.% 32,6 33.04 33,3 33,7 34,0 3.3 34,5 38,8 |
j1964¢ 29,7 30.4 3,1 31,6 32,7 32.,6] 33,0 33,3 33,7 3.0 34,3 38,5 |
11965) 29.0 29.7 30.4 31,1 31,6 32,1) 32.6 33,0 33,3 33.7 34,0 38,3
11966y 28,1 29,0 29,7 30,4 31,1 31,64y 32,1 32.6 33.0 33,3 33,7 3u.0 |
{1967¢-27.1 28,1 29.0 29,7 30.@ 3.1} 3.6 32.1 32.6 33.0 33,3 33,7 i
(19681 26,1 27,1 28,1 29,0 29,7 30.,4) 31_1 31,6 32,1 32.6 33,0 33,3
119691 25,0 26.1 27,1 28,1 29,0 29,7| 30,4 2%.,t 31,6 32.1 32.6 33,0 |
§1970( 18.8 19.5 20.5 21.% 22,4 23.2( 23,9 26,5 25,1 25,6 26.0 26.5 |
119711 18,8 19,5 20,5 21,5 22.,8( 23,2 23.9 28,5 25.1 25.6 26.0 |
11922} 18,8 19.5 20.5 21.5f 22,4 23.2 23.9 26,5 25.% 25.6 }
11973 18.8 19.5 20.5§ 2t.5 22,4 23.2 23,9 2&.,5% 25_1 4
11974 22,3 23.0( 24,0 25,0 25,8 26,6 27,4 28,0 4
11975 22,3 23,0 24,0 25,0 25,8 26.6 27.4 }
51976 | 22,3 23.0 28,0 25,0 25.8 26.6 {
17927 l 22,3 23,0 24,0 25.0 25.8 j
1978 { 22,3 23.0 28,0 25,0 )
17979 ( 5.% 6.2 7.2
§2980] ( 5.5 6.2 §
1198 1) I 5.5 |
{1982y i }
13983¢ } §
|19Eﬁ| { H
11985 ( i
11986 { i
11987} t §
11989 ] i
11989 1 i
11990} t 5

o e e P . e e e - - — - - -

°EBISSIOF FACTORS FOR VERICLES THBOUGE MODEL YERR 1975 23D THROUGH
CRALEWDAE YIZAB 1975 ARE BASED OB ACTUAL TESTS OF 1N-USE VEBICLES,
POST- 1978 CALEFDAR TEAR ERISSIOR FACTOERS TOR ALL VRHICLES ARE PROJECYTED,



TABLE 1JI-2 (TOBR CALEBDAR TELARS 1982-1993)

AID-YEAR EXBAUSY ENISSION FACTORS FOR GASOLINE-POWERED HEAVI-DUTY VEHICLES
BYIDROCARBONS (GR/NI)
FOR ALL REGIDPS EXCEPY CALIFORNIA AND HIGE-ALTITUDE

- - - " ———— i —— ——— = —— = = = —— W Y — - — —— -

IAODEL | CALRYDAR YEAR - July 1
iYEAR (7982 1983 1984 1985 1986 1987 1980 1989 1990 1991 1992 1993

1V9681 33,7 34,0 38,3 34,5 30.8 35,1

1¥989) 33,3 33,7 30,0 38,3 38,5 38,8 35,1

t1970} 26.8 27,2 27,% 27,8 28.0 28,3 28.5 287

119717 26,5 26,8 27,2 27.5 27.8 28,0 28,3 28,5 28,7

[1972) 26,0 26,5 26,8 27,2 27.5 27,8 28,0 28,3 28,5 28.7

119731 25,6 26.0 26.5 26.8 27,2 27.5 27.8 28.0 28,3 28.5 208.7
11970 28,6 29.% 29.5 2%.9 30.3 30,6 31,0 33,2 31v.5 31,7 32,0 132.2
119751 26,0 28.6 29.V 29.5 29.9 30.3 30.6 31,0 31,2 31,5 31.7 32.0
11976y 27,84 28,0 28,6 29,1 29.% 29.9 30,3 30,6 31,0 31,2 31,5 31,7
13977) 26,6 27.4 28,0 28.6 29,1 29,5 29.9 30.3 30.6 31,0 31,2 31,5
11978) 25.8 26,6 27,84 28.0 28.6 29,17 29.5 29,9 30,3 3.6 31,0 31,2

- GED T GHS WR e ew e D Gmp G GES EEXR WM W @i (e VEe GER WE O GEP EIN GEN GEP MR U @D 4T 6 QT3 S e @

11979¢ 8.2 9.0 9.8 0.6 11.2 V1,8 12.3 2.7 3.1 13,5 13,8 14,2
{1980y 2.2 8.2 9.0 9.8 0.6 1.2 11,8 2.3 12,7 13,1 13.5 13.8
j¥981 6.2 7.2 8,2 9.0 9.8 10.6 11.2 11,8 12,3 12,7 13,1 13,5
119821 S5.5 6.2 7.2 8.2 9.0 9.8 0.6 1.2 11,8 12,3 12_.7 13}
11983} 2,0 3,5 5,5 7.8 9,1 10,7 12,1 13,4 14,5 15,5 16,5
11984 2.0 3.5 5.9 7.8 9.1 10.7 12,1 13,8 14,5 15,5
119685 2.0 3.5 5.5 7.& 9.1 1W0.7 2.1 13_.4 145
11986 : 2.0 3.5 5.5 7.4 9.1 10.7 12.1 13.a
1198 71 2.0 3.5 5.5 7.8 9.1 0.7 12.1
) 1988 2.0 3.5 5.5 7.8 9.1 10.7
11989 2.0 3.5 S$.5 7.4 9.1
11990 2.0 3.5 5.5 7.8
1199 1) 2.0 3.5 5.5
11992 2.0 3.5
11993) 2.0
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SEMISSION FACTOBRS FOR VERICLES THROUGR MODEL YEAR 1975 ABD THROUGH
CALYEDABE YEAR 1975 ABE BASED OF ACTUAL TESTS OF IB-USE YEHICLES,
POST~-1975 CALENDAR YEAR ERISSIOW FACTORS FOR ALL VENICLES ARE PBOJECTED,
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TABLEZ 1IX-3

RID-YEAR ETHAUST EAISSION FACTORS FOR GASOLINE-POMERED REAVY-DUTY VEHICLES
CARBON RONOXIDE (GE/AI) :
POR ALL REGIONS ENCEPY CALITORNIR AND HIGA-ALTITUDE

- o = - D e e D Y e S e A e . - P P A e R S T W Y S M -

INODEL| CALEDDAR YEAR - July 3

IYEAR [1970 1971 1922 1973 197a 1975 1976 1977 1928 1979 1900 1981

e ey

119511331,8 (

1199213305 331.8 N

119531329.0 330.5 331_8 |
|
|

119549327_6 329.0 330.5 331.8

119959326.1 327.6 329.0 330.5 331.8

11956(32a.5 326.¢t 327.6 329_.0 330.5 331.8)

119571322.7 328.5 326,.% 327.6 329.0 330.5(331,.8

119581320.7 322.7 324.5 326.1 327.6 329.0)330.5 331.8

119591318.6 320_.7 322,7 328,55 326.) 327,61329,0 330,5 331.8

11960§316,2 318.6 320.7 322.7 3260,5 326.1]1327.6 329.0 330_.5 331.8

119617313.6 316.2 318.6 320.7 322.7 3264,.5)326,1 327_6 329.0 330,% 331.8
199621310.6 313.6 J16.2 318.6 320.7 322.7(32a.% 326.1 327.6 329,0 330.5 131.8
J19631307.8 310.6 313.6 316.2 IV8_6 320.7)322.7 3268.5 326.1 327.6 329.0 330.5
119607303.7 307.8 310.6 313.6 316.2 318,6[320.7 322.7 328.5 326.1 327.6 329.0
1196571299.6 303.7 307.a 310.6 313_6 316.2)318.6 320,27 322_.7 328.5 326.1 327.6
119661295.0 299.6 303.7 307_8 310.6 313.6(316.2 318.6 320.7 322,.7 324.5 3261
11967)290.0 295.0 299.6 303.7 307.8 310.6)313.6 316.2 318.6 320.7 322.7 324.5
£19581{2684,5 290.0 295.0 299_.6 303_.7 307,4(310,6 313_.6 3316,2 318.6 320.7 322.7
}19691278.7 284.5 290.0 295.0 299.6 303.7({307.58 310.6 313.6 316.2 318.6 320.7
11870)215.6 22a.a 236,0 247.0 257.% 266,.31270,.6 282.0 288.6 29a.% 299.7 308.5

Cow o S - - - D e D e S G WD Gm OB e e T om

}197 1} 215.6 226,89 236.0 287_.0 257.1)266,.3 278 .6 282.0 288.6 294,4 299.7
11972} 21%.6 220.0 236,0 287.0)2%7.% 266.3 278_6 282.0 288 .6 294 .4
11973 , 215.6 226.8 236.0)207.0 257.1 266.3 274.6 282.0 288.6
11974 221.7 230.5)2u2.% 2531 263.2 272.4 280.7 288 .1
11975] 221,71230,5 262,10 253,1 263,2 272,08 280,.7
119761 1221.7 230.5 2642.1 253.1 263.2 272.%
11977} i 221,7 230.5 282.1 253.1 263.2
11978} 221_7 230.5 242.1 253.1%

11979
11900]
1198 1]
11982
11983

|
{ 1%4,8 203,.,6 215,2
|
l
t
'
| 1964 | 1
|
|
l
i
l
t

198 .8 203.6
1948

1319895
11986
11987}
119887
11989}
11990

e e CD 0 D e e D G e e e G e D e P e O -

SEMISSTIOM FACTCRS FOR YERICLES TRROUGH BODREL YEAR 975 ARD THROUGH
‘CALEFEDAR YEARB 1975 ARE BASED O ACTUAL TESTS OF IN-USE VEHICLES.
FOST- 1275 CDLERPER TYFEAR EMISSIOR FACTORS FYOR ALL VENICLES ARE PROJECTED.,
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TABLE YIX-3 (FOE CALENDAR YEARS 1982-1993)

PID-VEAR EXMAUST EMISSIOP FACTORS FOR GASOLIBE-POMERED HEAVY-DUTY VEBICLES
CABBON NONOXIDE (GA/MI)
FOR ALL REGIONS EXCEYPT CALIFORNIA AND BICH-ALTITUDE

- e e - Y Y T e . e - T T = T e S = —— = = W e e -

IBODEL CALEWDAD YEAR - July !
[YEAR (1982 1983 1984 1985 1986 1987 1988 1989 1990 199t 1992 1993

)
|
1196313318 1
119601330,5 331,8 |
1196571329.0 330.5 331,80 1
119661327,6 329.0 330.5 3318 |
119671326,1 327,6 329,0 330,5 331.8 (
11968(32a.5 326,1 327.6 329.0 336.5 331.8 I
119691322.7 326.5 3261 327_.6 329.0 330.5 331.8 [
119701308.8 312,7 31%6.3 319_6 322_.6 325_5 328._4 331_1 )
1197113008,.5 308.8 312.7 316.,3 319.6 322,.6 325.5 328.4 331.1 i
119721299,7 304,.5 308.8 312.7 316.3 319.b 322,6 325.5 328,48 331,1 l
£197312946.4 299.7 308.5 308.8 312_.7 316.3 319.6 322.6 325.5 328.4 3311t t
1197412948,7 300,55 305.8 310.6 31&.9 3188 322.4 325,7 328,7 331,6 334.5 337.2 |
1197%1288.1 298,77 300.5 305.8 310,6 314.9 318,8 322.8 325.7 328.7 331,6 334.5 |
119761280.7 288_1 294_7 300.5 305.8 310.6 318.9 318_8 322_.0 325_7 326.7 331.6 |
119771222.8 200.7 288_1 298.7 300.5 305.8 310.6 3184.9 318_8 322.4 325.7 328.7 |
11978B1263.2 272,84 280,7 288,1 292_7 300.5 305.8 310.6 1311a.,9 318.8 322.4 325,7 |
119791226,2 236,3 285,5 2%3,8 261,2 267,8 273,6 278,9 283,7 288.0 291,9 295.5 |
119801215.2 226.2 236.3 264%.5 2%3_8 261.2 267.8 273.6 278.9 283_.7 288_0 29%1.9 |
11981¢203.6 215.2 226.2 236.3 285.5 253.8 261.2 267,8 273.6 278.9 283.7 288.0 |
)998211948.8 203.6 215.2 226.2 236.3 285,5 253.8 261,2 267.8 273.6 278_9 283.7 |
t
|
|
[
|
]
|
|
I
I
I

11963 20.4 35,8 55,3 78_1 91.%5 107.3 121.5 138,2 185.4 155,88 16&.5
11984 20.6 35.8 S5_.3 78.1 91.5 107_.3 121_5 134_.2 1a5_% i55.a
1 1985] 20, 35,8 S55.3 7.1 91,5 107.3 121.5 134_.2 5.4
11986 : 20,8 35,6 55,3 74.1 91.5 107.3 121.5 13u.2
11987} 20,4 3%.8 55,3 7a.1 91.% 107.3 121.5
11988} 20.4 35.a 55.3 7a_.1 931_5 107.3
) 1989} 20,4 35,8 55,3 74,1 91,5
11990} 20,4 35.8 55.3 4.1
11991} 20,4 35.8 55.3
11992 20.8  35.a

119913 20,8

- —— . - - - - ——— - - - - - - - - - - -

¢ERNISSIOF TACTORS FOR VEHAICLES THEOUGH MODEL YEAR 1975 AND TRROUGH
CALERDAR YEAR 1975 ARE BASED OF ACTUAL TESTS OF 1R-USE VERICLES,
POST-1975 CALENDAR YEAR ERISSION FACTOBS FOR ALl VERICLES ABRE PROSECTED.
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TABLE IXI-4
BID-TEAR EXHAOST EBISSION FACTORS FOR GASOLIFNE-POWEBED HEAVY-DUTY VENICLES

NITBOGEY OXIDES (GA/BI)
FOR ALL REGIONS EXCEPT CALIFOENIA AND HIGH-ALTITUDE

- ———— —— - - - o — - . = O W S e T - W W W -

INODEL]) CALEWDAR YEAR - July 1 |
JYEAR 1970 1971 1972 1973 1970° 1975 1976 1977 1978 1979 1980 1%81
[ Rt Bt S cm———— e ettt e e eSS e s s e - ———— !
11953 18,8 | i
11952 0.8 a.8 | f
113531 0.8 a.8 8,8 i |
11958 B.8 8.8 0.8 8.8 | (
11955] 8.8 8.8 g 8 8.8 8.8 | |
11956 8.8 8.8 8.8 8.8 8.8 8.8] ]
11857] B.8 8.8 8.8 8.8 8.8 e.8y 6.8 i
119581 B,8 8.8 8.8 §,8 8.8 8,8) 8,8 8.8 i
{11959} 8.8 8.8 8,8 8.8 8.8 8.8t 8.8 8.8 8.8 ]
11960| 8.8 8.8 8.8 8.8 a.8 8,8y 8.8 8.8 a.8 8.8 |
j19¢ 1} 8.8 8.8 8.8 8.8 8.8 6.8}y 8.8 8.8 8.8 8.8 8.8 i
J196 2] 8,8 8,8 8,8 e.8 8.8 s§.8) 8.8 8.8 8.8 8.8 8.8 8.8 |
J1963] 8.8 0.8 8.8 8.8 8.8 e.8) 8.8 8.0 8.8 8.0 8.8 8.0
J 1964 8.0 6.8 p.8 8.8 8.8 8.8y 8.8 8.8 8.8 8.8 8.8 8.8 |
11965 8.8 8.8 8.8 8.8 8.8 g.ay 6.9 8.8 8.8 8.8 0.8 8.8 |
11966} 8.8 8.8 8.8 8.8 8.8 8.8 0.8 8.8 8.8 8.8 8.8 8.8 |
11967 8.8 8.8 8.8 8.8 8.8 8.8] 8.8 8.8 8.8 8.8 8.8 8.8
11968 8.8 8.8 8.8 8.8 8.8 8.8y 8.8 8.6 8.3 a8 8.8 6.8 1
11969] 8.8 8,8 8.8 8.8 8.8 .81 8.8 8.8 8.8 8.8 8.8 8.8 |
!1970| 12,8 12,8 12.,B 12,86 2.8 12.,8)] 12,8 12.8 12,8 12,8 12.8 12,8 |
11971} t2,8 12,8 12,8 12,8 12.,8) 12,8 12,86 12,8 12,8 12.8 12,8 |
119721 12.8 12,8 12,8 12.8] 2.8 2.8 12,8 12,8 2.8 12.8 |
(1973 12.8 12.8 32,81 v2.8 12,8 12.8 12,8 12,8 12.8 |
11970} . 10.5 10,5 0.5 10.5 0.5 0.5 10.% 0.5 |
113975 10,5t 0.5 10.5 1w0.,5 0,5 110.5 10.5% |
{1976 : f| 0.5 0.5 10.5 10,5 0.5 10,5 }
§1927) 1 10,5 0,5 10.5 10.5 10.5 )
[11978] { e, 1w, 110,55 10,5 |
11979 | 9,1 9.1 9.1 |
|1980] i 9.3 2.1 1
1198 1] t 9.1 |
i1982] | !
11983 ! !
11984 | i
| 1985 | !
119861 | 4
11987} ] i
| 1988} i i
| 1989} ' b
11990 | )

- - — - - - - Y W " - - - - - — -

oEMISSION FACTORS FOR VEHICLES THABROUGR MODEL YEAR 1975 ARD THRROUGH
CALENDAR YEAB 1975 ABE BASED 0N aCTUAL TESTS OF IN-USE VERICLIS,
POST-1975 CALERDAR TYEAR EBISSIOF FACTORS FOB ALL VEHICLES ARE PROJECTED,



TABLE IIl1-4& {FTOR CALENDAR YEARS 1982-1993)
MID-YEAR EJHAUST EBISSION FACTORS FOR GASOLINE-POWERED HEAVY-DUTY VEHICLES

MITROGEN OXIDES (GA/RI)
TOR ALL REGIONS EXCEPT CALIFORNIA AND HIGA-ALTITUDE

- W] o - . - A Sm A e e A P e e e e R e e W W R N e v - -

IMODEL { CALENDAR YEMR - July 1 ' |
{YEAR {1982 1983 1984 198% 1986 1987 1988 1989 1990 1991 1992 1993 |
'----' - - = = T T . S e T - . e - - - = e ————
11963{ 4.8

j1964; 8.8 8,8

11965f 8.8 8.8 8,8

{19¢¢y 8.8 8,8 8,8 8,8

{197, 8.8 8.8 B.8 8.8 8.8

j19¢€y 8.8 8.8 8.8 8.8 8.8 8.8

1199, 8.8 8.8 8.8 8.8 8.8 8.8 B.8

{1970] 12.8 12.8 12.8 12.8 12.8 12.86 12.8 12.8

11971y 12.8 12.8 12.8 12.6 12.8 12.8 12.8 12.8 12.8

{1972 12,8 t2.8 12,8 12.8 12,8 12.8 12.8 12,8 12.8 12.8

|1973) 12,8 12.8 12,8 12,8 12.8 12,6 t2,8 12,8 12,8 12,8 12,8

{1974} 10,5 10.5 10.5 0.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.%
11975 10,5 10.5 10.% 10.5 10.5 10.5S 10.5S 10.5 10.5 10.5% 10.% 10.%
{1976 10.5 10,5 10,5 10,5 10,5 10,5 10.% 10,5 10,% 10,5 10.5 10.%

J19771 30,5 10,5 10,5 10,5 10,5 10,5
(1978¢{ 10,5 10,5 10,5 10,5 10,5 10,5
11979} 9,1
§1980)
1198 1
11962}
11983}
11984 |
| 19851
119861
{198 7}
11988
11989}
119901
119914
11992
11993

10,5 10,5

V-V -]
«
- -
LI I B B ]
[ W . [ S Y
[}
L I }
LI T Y N )
BN WD E ot osoodmttos e N
.
e = 8 w N
» o 8 u @
s 0 0 o

F B Y- IV JV. YV V. IV }

s 8 @
PN T RV RV V. RV RV
[ - [ ] * [ 2 a 1 ]

[ L ] [ ] [ ] L[] L[] [ ]

] [ 2 .

. L2 [ ]

WO el ad b b b =
- s
L& UVLPVOVOVVOELYOO

N WD ot et ottt cd s N

" e & & 8
)
» o & @
N WO LEOE Damuadaawwal,wm
P

N WAL E O ctvtood vttt

L
ELEPLVIATOVOOVYYWVOO

[ ]
EE VN DO DMWY
* 0

.
LI )

[ SV RV - SRR Y. V. IV XV V. Y.}

N O WO E O L bttt ot i

— b
E S VUV NSNSV OVOD YOO

- -
E FUVVOC NNNTOOVOIVOLOAITLTOO

NO UWWEOEDE @K o ettt = U

SE¥ISSION FACTORS FOR VEBICLES THROUGH MODEL YEAR 1975 AND THROUGH
CALENDAR YEAR 1975 ARE BASED OF ACTUAL TESTS OF IN-USE VEHICLES,
POST~- 1975 CALENDAR YEAR ENISSION FACTORS FOB ARLL VEHICLES ARE PROJECTED.



Vehicle
-_Lge__

-d

TABLE III-S

TRAVEL NEIGHTING FACTOR

CALCULATIOR

"GASOLIBE-POWERED HEAYY-DUTY VEHICLES

(a)

Fraction Total

(b)

Anpual Bileage
istration ~ Accusulation Bate (a}e|b)

Accunulation

3.0
1330.0
1396 ,2
1519 .0
1125.0
1012.5

300.0

720.8

560.5
855.8
3a3,2
225 .0
239 .8
212 .4

180 .2

156 .8

11,0

128 .8

114 4

SUR: 11863.8

((a)° (d)s/50m)



TABLE III-5A

AVERAGE CUBULATIVE BILEAGE
BY VERICLE AGE - Joly 1

Age_(Years) sgmgt_izs_!nszas

L] 4150
2 19000
3 37862
n 55729
b} 72212
6 8721%2
7 100712
8 112725
9 123362
10 1328817
1n 141500
12 49300
13 156312
14 162650
15 168525
16 173850
V7 1728775
18 . 183487
19 188075
20 192474

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



TABLE I1I-6

SPEED CORRECTIOR FACTOR COEFFICIENTS
FOR GASOCLINE-POWERED HEAVY-DUTY VENICLES

FOB ALL REGIONS EXCEPT CALIFOBRIA AND BIGH-ALTITIUDE

t
|

Y = RIP(A+BSSICISES) —1___¥ = asBsS
——— _— HYDEOCARBONS ____|____CEBBON MONOXIDE __ {¢NITROGEN OXIDES
{MODEL YEAR 2 B__ C__|__a B c____ A B

2,420 -0,153 0_,0016 1,780 -0 _117 ©€,0015

PBE-1970 0.851 0,0074%
1970-1973 1,740 -0.06% 0.0000: 1,50 -0,097 0,0010 ¢.812 0,009
1970-1978 1.560 -0_.096 0.0009: 1,240 -0_.078 0©0_,0008] 0.820 0,0081

1979 1.580 -0,071 —0.000]: 0.620 0,039 0.000“: 0.764 00,0120

- —— o ——— ——

}
|
|
]
|
)
|
]
!
|

————-—— —— - -



TABLE IYI-7
IDLE EMISSIQN RATES
HEAVY-DUTY GAS TRUCKS

FOB ALL ARREAS EJCEPT CALIFORNIA ARD RAIGH-ALTITUDE

_____ _— 1__A__(cA/MINL) | B _(GH/BIN,) |
| ] {{ B©EW VEHICLE | DETERIOBEATION BATE |
| POLLUTANT | HODEL YEAR || EMISSION BRATE | (PER 10,000 MILES) |
| =~ === == B s bbbkt |======csss—s==mms=-- !
I | It | : |
| HC | PEE-1970 || 3.85 | 0.18 I
| BC i 1920-1973 ¢ 0.71 | 0,20 I
| KC [ V974-1978 |} 3.09 | 0.20 |
| HC | 1979-1982 ] 0.73 | 0.20 |
| AC | 1983+ 1 0.20 1 0.40 {
i { It ! |
| co | PRE-=1970 || 24.63 i 2.55 - i
| co { 1970-1973 |t 15,70 t 2,92 i
' co | 1972-1978 |} 21.92 | 2.92 |
| co { 1979-1982 1} 19.23 | 2.92 !
| co | 1983 " 1.54 | 5.00 )
I | 11 | |
l I} { PRE-1970 1} 0.02 ¢ 0.00 i
i nox | 1970-1973 |} 0.04 | 0.00 |
| NOX | 1974-1978 || 0.02 | 0.00 1
| NOX | 1979-1988 |} 0.02 ! 0.00 §
| XOX | 1985+ ) 0.01 | 0.00 |
{ | ! | |

—— - — o e —_—

The Idle Emission Factor is calculated from
the linear eguation C = a ¢ bY, where C is the
idle emission factor for a vehicle with
cumulative mileage N, a and b are the factors
listed in the above tahle, and Y = N/10000,
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TABLE IJI-8

Crankcase and Evaporative HC Emission PYactoers
(gasmi)

HEAVY-DUTY GAS TBRUCKS

FOR ALL ABEAS EXCEPT CALIFORNIA AND HIGH-ALTITODE

Rodel Year Hydgocarbos Emissions(gu/mi)
Pre-1968 - 7.70
1968-1980 2.00

1981 0.30



TABLE I1I-9

COEFFICIENTS FOBE AVG, WEIGHT AND AVG, WEIGHT/CID
FOR GASOLINE-POVWERED HEAVY-DUTY VEHICLES

FOR ALL REGJONS EJCEPT CALIFORNIA AMND HIGH-ALTITUDE

———————— — - - - ———

________ |- HIDEOCARBONS "1 CARBOR _ROROXIDE l___NITROGER OIIDES__|
BOCEL_YEARI__bO____ b1 b2 _}__ b0 b1 b2 )__b0_____b1 b2 _1
PRE-1970 : 1.302 o0.11? -0.065: 0.614 -0,.036 0.0|6: 0.869 0,172 *0.050:
1970-1973 :-O.SBQ 0.%24 —0.010: 0,358 0,106 —0.02": 0,883 0_01¢6 -0.003:
1974+ : 0,762 0 _.131 -0.0h7: 0.320 O0.149 -0_055: 0_.9u3 0,004 -0.002:

1

P(ipnaoq) = b0 ¢« b1 (WT/1000) + b2 (¥T,/CID)

This correction factor 18 applicable only to gasoline-povered HD¥s wath
welghts ranqing from 13000 tg 2%000 pounds and €ID of 330 to iY0,
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EXHRAUST ERISSION RATES

REAVY-DOTY DJESEL

TABLE Iv-1

VERICLES

POR ALL AREAS EYCEPT CALIFORNIA AND BIGH-ALTITUDE

1_

A ign/nxlgi ]

POLLUTANT

BC
HC
HC
HC

co
co
co
co

R0x
| Lo}
10x
NOox

|

RODEL YEAR

PRE-1974
19701978
1979-1982

1983+

PRZ-1971%
1974-~1978
1979~1982

1983+

PRE-1978
1974-1970
1979-1984

1985+

. . ey . -

BEW VEHICLE
ERISSION RATE

48,30
Q.50
4.50
2.85

35.10
27.00
27,00
27.00

21,40
20.10
19,90

5.35

(PER 10,000 RILES)

- - - ——

(GAZAILE) ___ |
] DETEBIORATION RATE |

0.00
0,00
0,00
0,00

0.00
0.00
0.00
0,00

0.00
0.00
0.00
0.00

The Exhaust Emission Factor is calculated fros
the linear equation C = a ¢ bY, where C is the
exhaust emission factor for a vehicle with
cusulative mileage A, a and b are the factors
listed in the above table, and ¥ = n/10000,



TABLE IV-2

PID-YEAR EXHAUST ERISSION FACTORS FOR DIESEL-POMERED HEAVY-DUTY VEHICLES

HYIDROCARBORS (GB/N])
FOE ALL REGIJONS EXCEPT CALIFORNIA ABD HIGH-ALTITUDE

CALENDAR YEAR - July 1

{NODEL|

11970 1971 1972 923 1974 197 1976 1977 1978 1979 1980 1981

ITELF

MMM MMM AN NN N DN
S 0 4 & 8 8 e B ¢ 6 & & " 0P E B o0 @

FTIIFITITITIIIITIIITIITXIITI

MmMmMmMmMm MM MMMm MO AN D DN NN
e % ¢ 8 0 © 2 P 0 8 0 a0t 0t ¥ e O N oa e

I XTITTIAITIITITITIIIIIIN

MMM MAMMEOO MMM DN D NN
© 9 0 2 0 & e o 4 5 0 0 v e ¥ 2 8 2 82

T A TITITITITTIITITITITITIITIIX

MO MO MM MMM MMM N NN N
a4 ® 5 8 4 9 & 8 e 2 0 B ¥ B 8 g s @ a3 4

I IIFIITIIIIIITITITIIIIITIIITIT

R aa N T W B T T T o I T T T T Y T B T WV TV R
a4 9 @ ¢ P 9 8 2 e € s & 3 2 2 0 2 2V o0

ST IIFITTIITIITIIIITIIIIIIY

MAMMEOEMAM MMM MMM M™N AN D
® & ° 8 8 8 8 0 B e @« 6 B s B B 0 0 4 0
FIIIFSTIIIIIIIITTIO>OIFIIID

|
|
i
)
|
1
i
]
{
t
]
{
1
1
i
|
i
|
1
1
t
i
|
1
)
i
1
t
i
1
i
1
i
|
t
|
- e — wm . — - e . - - — e G - - W - - — - — - — - G w— - o e |
MMM AE M MMM MMM MMM EO M ™M AN ]

® 4@ s @& ® ® 8 ¢ & » ¢ e ® % W B W S B B ]
FTITIIIITIITIIIIITITIITISID i

. |

|

[

i

[

[

4

i

i

i

i

|

|

1

i

1

|

[}

)

|

)

i

]

i

!

1

i

|

1

1

i

i

i

i

1

|

|

i
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® ¢ 5 o D B € B2 8 & 3 ¢ N B B G o
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MMMEO MM MMEMMM MM MMM ™ m
® & 9 s 9 6 & ® s Pt 0 YV S S K Y 2o o
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MMM MMM mFPI S MMM e m
5 5 ¢ B s 8 3 0 8 8 B 4 0V 6 e 0 e
TIIT 2T IIFIIIIIIIITIIaN

MM A MEaMmM O MMM A MM m™
5 0 ¢ o o ¢ 5 ¢ 2 ¥ 4 0 8 P e ® B &
FTIIITITITIIIIITTITITITIITIID

1975 AKD THROUGH

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

POST- 1975 CALENDAR YEAR ERISSION FACTORS FOR ALL VEHICLES ARE PRQJECTED,

SEMISSIQON TACTORS FOR VEHICLES THNROUGHR PRODEL YEAR

CALFNDAR YEAR

05



(FOR CALEPDAR YEARS 1982-1991))

TABLE IVv-2

FID-YEAR EXHAUST ERISSION FACTORS FOR DIESEL-POWERED HEAYY-DUTY VEHICLES

HYDROCARBONS (GR/MI)
FOR ALL REGIONS EXICEPT CALIFOBNIA AND HIGH-ALTITUDE

- - . WD U g e . - = - S W B N T e e

CALE¥DAR YEAR

1986

1993

|MODEL

- Joly 1

1992

1991

'..-..-—l - -~ - - - W " - S W W . -~ —— " l

11963}

1968 1989 1990

1384 1985 1987

1983

IYEAR (1982

~
.

4

- D AT e mn T e v - - = S G - — e G - o ———
55555555588888888588

L I N N N I R I Y O A A
“u“aquanqzzﬂlzzzzzzzﬁ‘

35555555558888888888
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" 0 0 % 9 8 & & 2 0 8 P e VOV S S VU
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11964
11985
L1966
11967
11968
11969
11970
(1971
11972
11923
11974

1975 AND THROUGH

1975 ARE BASED ON ACTUAL TESTS OF IN-LUSE VEHICLES,

POST- 1975 CALENDAR YZAR EMISSION FACTORS FOR ALL VEHICLES ARE PROJECTED,

SERISSION FACTORS FOR VEHICLES THROUGH RMODEL YEAR

CALENDAR YEAR

403



TABLE 1V-3

MID-YEAR EXRAUST EMISSION FACTORS FOR DIESEL-POVWEAED REAVY-DUTY VEHICLES
CARBON MONOXYDE {(GM/RAI}

FOR ALL REGIONS EXCEPT CALIFOBBIR AND HIGH-ALTITUDE

- —— -~ - - W "~ = = - —— - . A . - - -

CALEBDAR YEAR -~ July 1!

{ HODEL |
IYERR 11970 197

11959 3S5.1 35,1
119601 35,1 35,1
11963 35.1 35,1
119621 35,1 35,1
119631 35,1 351
j196a) 35.1 35,1
]7965¢ 35,1 35,1
179661 35,1 35.1
J1967) 35.%v 35.1
j1968] 35.1 35,1
11969} 35.1 35,1
11970) 35.1 35,1
11971 35,1

35,1
35,1
35,1
35,1
351
is_1
35
35,1
s
i1
35,1
s 1
5.1
15,1
RPN |

1974

3s .
35.1
35,1
35.1
351
35,1
35.1
35.1
s
st
35.1
35,1
35.1
is .
35.1
35 .1
15,1
35,1
351
27.0

1975

1976

st
5,1
35,1
35,1
s, 1
35 1
391
351
5.1
5.1
s 1
351
Iy 1
35 .1
35,1
35,1
35,1
27.0
27.0
27.0

1917

35,1
35,1
3s. 1
35.1
3% .9
35.1
35,1
ISt
35.1
35.1
35,1
35,1
35,1
35,1
35,1
35,1
27,0
27.0
27.0
27.0

1978

35,1
351
EL Y |
35,1
st
35,1
35.1
35,1
35.1
35.1
359
35,1
35,1
35.1
35,1
27.0
27.0
27.0
27.0
27.0

1979

5.1
KL
3%.1
s
L Y
v
3.1
as.1
35
35.1
5.1
KL
35.1
51
27.0
27.0
27.0
27.0
27.0
27.0

1980

151
351
35,1
35,1
35,1
35,1
35.1
35,1
35,1
35,1
35,1
35,1
35,1
27.0
27.0
27.0
27,0
27.0
27.0
27.0

1981

|

I

|

|

i

|

|

I

|

|

{

i

i
3.1 |
35,1 |
k-0 B |
s, 1]
35,1t
3s.1
3%.1 1}
35,1 §
35,1 |
3.1 ]
35.1
3%.1 §
27,0 i
27.0 |
27.0
27.0 |
27.0 |
27.0 |
27,0 §
27.0
|

|

|

I

|

}

§

I

)

S ——— - " - T L . - ———

SEMISSIOR FACTORS FOR YERICLES THBOUGH PMODEL YEAR 1975 ARD THROUGH

CALENDAR YEAR 1975 ARE BASED ON ACTUAL TESTS OF 1K-USE YEHICLES,

POST~1975 CALEPDAR YEAR ERISSIOB FACTORS FOR ALL VEIHICLES ARE PROJECTED.
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TABLEZ IV-3 (FOR CALENDAR YEARS 1982-1993)

AID-YEAR BIHIUST ERISSION FACTORS FOR DIESEL-POWERED REAVY-DUTY VERICLES
. CARBON MONOIIDE (GB/RI)
FOR ALL EBEGIOMS EXCEPT CALIFORNIA AND BHIGH-ALTITODI

JAODEL] CALENDAR YEAR -~ July 1 |
JYEAR 11982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993

1
(
|
[
. i
119671 35.% 3S.1 35.% 35,1 35,1 1
11968( 35.% 3S.t 35,1 35,1 35,1 35,1 !
11969] 35.1 35,1 35,1 35_% 35.% 35.1 35.1 i
§19701 35.% 35,1 35,1 35,1 35,1 35,1 3IS_1 35.1 I
11971 35,1 35,1 35.% 35_1 35.3 35.% 35.1 35.% 35,1 : (
11972) 35.1 35.% 35.% 35,1 35,1 35.1 35.% 3S.1 35 1 35,1 i
11973 35,1 35,1 35,1 35,1 35,1 35,1 35,1 3S_1 35,1 35,1 35,1 |
11974y 27,0 27,0 27,0 27,0 27,0 27,0 27,0 27,0 27,0 27.0 27.0 27,0 |
1197S] 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 |
}1976) 27.0 27.0 27,0 27.0 27.0 27,0 27,0 27,0 27,0 27.0 27.0 227.0 |
{1977y 27.0 27.0 271.0 27.0 27.0 27.0 27,0 27.0 27.0 27.0 27.0 272.0 |
j1878¢ 27.0 27.0 27,0 27,0 27,0 27.0 27.0 27,0 27,0 27.0 27.0 27.0 |
11979 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 |
|1980f 27.0 27.0 27,0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 }
j1981} 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 2%.0 27.0 27.0 27.0
"11982) 27,0 27,0 27,0 27.0 27.0 27.0 27,0 27.0 27,0 27.0 27.0 27.0 |
|

1

!

|

I

t

|

{

]

|

|

11983 27.0 27,0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27,0
| 1984} 27,0 27.0 27.0 27.0 27.0 27.0 27,0 27.0 27,0 27.0
11985 27.0 27.0 27.0 27.0 27,0 27.0 27.0 27.0 27.0
1190¢) 27.0 27.0 27.0 27.0 27.0 27.0 27.0 21.0
11987} 27.0 27.0 27.0 27.0 27.0 27.0 27.0
11988} 2?2.0 271.0 27.0 27.0 27.0 27.0
119891 27,0 27,0 27.0 27,0 27,0
11990} 27,0 27.0 27.0 27.0
11991 27.0 27.0 27.0
11992} 22.0 27,0
11993 : 27,0

D e A R T e R e e e e T e R

SERISSION FAZTORS FOR VEHICLES THROUGR RMODEL YEAR 1975 AND THROUGH
CALENDABR YEZAR 1975 ARE BASED ON ACTUAL TESTS OF IN-0SE VEHICLES,
POST-197S CALE¥DAP YEAR ENISSION FACTORS FOB ALL VEHICLES ARE PBOJECTED,



TABLE I1IV-&

RID~YEAR EXHAUST ERISSIOR FACTOBRS FOR DIESIL-POWERED HEAVY-DUTY VEHICLES
NITROGEN OXIDES (Gmh/RI)
FOR ALL REGIONS EXCEPT CALIFORNIA AND RIGH-ALTITUDE

- —— - ———— ———— " g " ———— W W = P = W = R W WD SR = P PR A R WP S AR R R R S . G A AR Am W Am S e

CALEXNDAR YEAR -~ July 1

|HODEL ]

ITEABR (1970 197
119511 21,4
1195%2¢ 21,8 21,4
119531 21.a 21,4
11954} 21,8 21,4
11955 21,8 21_a
119564 21,8 21,4
119571 21,4 21,4
p195%81 21,4 21,4
11959 21,48 21,4
11960} 21,4 21.%
11961 21,8 21,4
J1962) 2v.0 21.1
196 3) 21,8 21,4
11964} 21,8 21,4
119651 21,4 21,4
11966] 21.4 21,4
119671 21,4 21,4
}¥968) 21,8 21,4
1969 21.8 21.4
149701 21,8 21,4
1197 1) 21,4
11972

11973

11974

119729

11976

11977}

11978

11979}

11980}

11981

11982]

11983

RELLY

11985

1986

119871

{19€8]

1969

11990}

21,0

21.4
21,4
21.4
21.4
21.4
21,0
21.4
21,4
21.49
21,4
2.4
21,4
21,4
21.8
21.4

21,4

21, 4
21,4
21,4
21,4

1974

21,4
21,4
21,4
21,4
21,14
21.4
21,4
21,4
21,4
21,4
21.4
21,4
21,4
21,4
21.¢a
21,48
21,4
21,4
2.4
20,1

1975

1976

1977

21k

21,4
21.4
21,4
214
21,4
21,4
21,84
21,4
2t.4
PR
21,4
214
21,4
21.4
21.4
20,1
20,1
20,1
20.1

19748

21,4
21,4
21,4
21,4
21,4
21.4

21,4

21.4
21,4
21,4
21,4

21,0 .

214
21,4
21,4
20,1
201
20,1
201
20,1

1979

21.4
21,4
21.4
21,4
21.4
21.4
21,4
21.4
21,4
21,4
21.4
21,4
2.4
21,4
201
201
20,1
20.1
20,1
19.9

19860

2.4
21.4
21,4
21,4
21.4
21,4
21,4
21.4
21,4
21.4
21,4
21,4
21 4
20.1
201
201
20.1
20.1
19.9
19,9

1981

- - ———

NN

O O OC ottt ot b o b ah vd et gy = =t
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2Er1SSION FACTORS FOR VEHICLES THROUGH RODEL YEAR 1975 AND THAROUGH

CALENDAR YEAR

197% ARE BASED OX ACTUAL TESTS OF 1IN-USE VEHICLES,

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

Y



TABLE IV-4 (FOR CALENDAR YEARS 1982-1993)
PID-YEAR EXIHAUST ERISSION FACTORS FOB DIESEL-POWERED HEAVY-DUTY VEWICLES

WITHOGEN OXIDES (GA/BI)
FOR ALL REGIONS EXNCEPY CALIFORNIA ABD HIGH-ALTITODE

- - = Sk L - . - - e - e W

JMODEL} CALENDAR YEAR - July 1 |
{YEAR (1982 1983 1984 19BS 1986 1987 1988 1989 1990 1991 1992 1993 |
Dt e bbbt |
j1963] 21,4

119641 21,64 21,4

11965 21,4 21,4 21_4

J1966) 23,8 21,4 21,8 21,4

J1967) 21,4 21,4 21,8 21,4 21,4

11968) 21,4 21,8 21,4 21,4 21,4 21,4

119691 21,4 21,48 21,8 21,4 21,8 21,4 21,4

119701 21.4 21,4 2V.4 21_.4 21,4 21,4 21,4 214

119711 21,4 21,4 21,0 2T,4 21,4 2%.4 21,4 21,4 21,4

11972] 21.4 21,4 21,4 21,4 21_4 21,4 21.4 21.4 21,4 218

11973] Z1,4 21,4 21,4 27,4 21.a 21,4 23,4 21,4 21,4 21,4 21,8

J1974¢ 20,1 20,7 20.% 20.% 20.1 20,1 20,1 20,1 20,1 20,1 20,1 20,1
1197 20,1 20,1 20,v' 20,1 20,1 20,1 20,1 20,1 20,1 20,1 20,1 20,1
J1976] 20,1 20,1 20,1 20,% 20.) 20.1 20,t 20,9 20.%' 20,%f 20,1 20,1
11977y 20,1 20,1 20.1 20.% 20.% 20,1 20,V 20,1 20,1 20,1 20,1 20,1
j1978] 20.t 20.1 20,1 20,1 20,1 20,1 20,1

t1979] 19.9 19,9 19,9 19,9 19,9 19,9 19,9 19,9 19.9 19,9 19,9 19,9
j19ee] 19.9 19.9 19.9 19.9 19.9 19.9 19.9 19,9 19.9 19,9 19,9 19,9
{1981f 19,9 19,9 19,9 t9.9 19,9 19,9 19,9 19,9 19,9 19,9 19,9 19.9
11982 19,9 19,9 19,9 19,9 19,9 19,9 19,9 19.9 19,9 9.9 19,9 19,9

1198 3} 19.9 19.9 19,9 19.9 19,9 19.9 19.9 19.9 19,9 19,9 19.9
11984 19.9 19.9 19.9 "19.9 19.9 19.9 19.9 19.9 19.9 19.9
11989 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3
] 19B& | 5.3 5.3 Sed Se3d 5.3 .3 5.3 5.3
119871 5.3 5.3 5.3 5.3 9.1 5.3 5.3
[19e8) 5.3 5.3 5.3 5.3 5.3 5.3
11989} 5.3 5.3 5.3 5.3 5.3
11990) 5.3 5.3 5,3 5,3
11994 5.3 5.3 5.3
11992 5.3 5.3
11993} 5,3

- - - - R S e - - - - -

SEMISSION FACTORS FOR VEHICLES THROUGH MODEL YEAR 1975 A¥D THROUGH
CALEKDAR YEAR 1975 ABI BASED OF ACTUAL TESTS OF IB-USE VEHICLES,
POST-~1975 CALE¥DAE YEAB EPISSION FACYOBES FOR ALL YEHICLES ARE PROJECTED.



YABLE IV-5
TRAVEL WEXGHTING FACTOR CALCULATION

OCIESEL-POVERED HEAVY-DUYY VENICLE

———

(a) (b)
Vehicle Praction Total - Anpual RAileage ((a)® (b) /sUN)
_-Age__ _Registration ~ Accumulation Bate (a]}9(b} 1Iravel Fraction
1 0,077 73600 5667,2 0,102
2 0,115 73600 99136 ,0 0.178
3 0,138 69900 9366 .6 ¢ 0.168
] 0,131 63300 8292.,3 0,149
S 0.099 %6600 5603 .8 0.101
6 0,090 50000 85%00.0 0.081
? 0,082 45600 3739.,2 0.067
8 0.062 91200 2558 .4 0.0ué6
9 0,085 38200 1719.0 0.031
10 0,033 Je00O0 1188 0 0,021
11 0.,02% 38600 865 .0 0.016
12 0,015 ‘ - 33800 507.0 0,009
13 0,013 . 33100 4130,3 a,008
1w 0.0 32400 356 .8 0,006
15 0,010 30900 309.0 0.006
16 0,008 28700 229 .6 a,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

sumA: 55724 .6

14,
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TABLE IV¥V-5a

AVERAGE CURULRTIVE BILEAGE
BY ¥EBICLE AGE - July 1}

DIESEL-POVERED HREAVY-DUTY VEHICIES

Rqe_ (Years) Cosulatjve Hjleage

1 18800
2 73600
3 186738
8 2162175
5 279562
6 336175
? " 386850
8 832050
9 873825
10 $11725
11 : 547825
12 582500
13 T 616312
19 549812
15 681712
16 712525
17 781125
18 766650
19 ' 788137
20 806525

The sethodology for calculating average cuamulative sileage
is presented in Appendix G,



TABLE IV-6

SPEED COBRECTION FACTOR COEFFICIENTS
FOR DIESEL-PONERED HEAVY-DUTY VEHICLES

FOR ALl BEGIOENS EXCEPT CALIFORNIA AWD RIGB-ALTITUDE

EIP (A¢BSS4COS85)
CABRBON _MORNOXIDE _ |_. WITEOGEN OXIIDES
B C t___a B c

I

HYDROCARBORS

——

1

I

{ A B C
I

{

\RODEL _YEAR

—A

1,440 -0,092 0,000} 0,620 -0,083 0_00064
|

|

] PRE-197%

{ !

{ 197a-19783 0,820 -0,051 0,000%y 1,200 -0.072 O0.0006f] 0,720 -0.054 0.00094
I

1

l

0.9640 -0,055 0.,000%

-——= wm = ]

1 : i { 1
1979¢ | 1,200 -0,072 0,0006) 13,840 -0,088 0©,00084y 1,000 -0,0706 0,0012)

—

ﬁigfr



TABLE IV-7
IDLE EBRISSIOF RATES
HEAVY-DUTY DIESEL VERICLES

FOR AllL AREAS EXYCEPT CALIFORNIA AJD HIGHN-ALTITODI

I__A__{cn/n1N,) | _B__(GA/BIR,) ___ |
| WEV VEHICLZ | DETERIORATION RATE |
|

{ POLLUTANT | MODEL YEAR EAISSION BATE | (PER 10,000 AILES) |
[t e |=====mommm- L e ittt jo-mmmm e --==1
I | " | ' |
| HC . | PRE-V97R || 0.50 | 0,00 I
| BC | 1974-1978 4| 0.40 t 0.00 \
| RC | 1979-1982 || 0.40 | a.00 |
{ AC | 1983 ] 0.25 ] 0.00 t
t | N I {
1 co | PRE-1978 |] 1.32 | 0.00 t
| co { 1978-1978 | 0.66 | 0.00 {
| co | 1979-1982 ) 0.66 I 0.00 I
| co t 1983+ ' 0.66 | 0.00 |
| ' it | {
| ¥oI { PRE-1974 |} 1.1 ) 0.00 i
[ X0X | 1974-1978 || 1.00 | 0.00 l
I ¥ox | 1979-1984 (| 0.99 | 0.00 (
] ¥OoX I 1985+ K 0.27 [ 0.00 (
- - __ | {

The Idle Emission Factor is calculated from
the linear equation C = a + bY, where € is the
idle eamission factor for a vehicle with
curmulative mileage N, a and b are the factors
listed in the above table, and Y = BA/10000,
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TABLE 1v-8

COEFFICIENTS FOR AYG,. WEIGHT AND AVG, WEIGHAT,/CID
FOB DIESEL-POWERED HEAVYY-DUTY VEHICLES

FOR ALL REGIONS EXCEPT CALIFOBNIA AFRD HIGH-ALTITUDE

- — 1~ s " . S 2 S . e . . i i . . i . < e e i o W o b e S e

m—————— __RIR!_CLLEQ_§__..._| —CAHPON RONOZXIDE l IIIIOGZI OXIDES _|
YBODEL_YERAR) _ b0 b2 _)__bo b\ b2 )__bo b2

| ) v T 1"""" """""""
J] PRE-19724 | 2,058 -Q_.005 -0,018)-0.,533 -0_.030 0,043} 0,085 0,020 0,002}
] ] I ] |
{ 197as | 0.893 0,015 -0.006)-0,299 ©0.030 0.003| 0.138 0.023 0,001}
1 ] ] ] {

P (ipnoq) = bO ¢ bI(VT/1000) + b2 (WT/CID)

This correction factovy is applicable only to diesel-powered BDYVs with
veights tanqging from 19000 to 55000 pounds and CID of 520 to 600,

115
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TABLE V-1
EYHAUST ERISSION BATES
BOTOBCYCLES

FOR ALL AREAS EXCEPT CALIFORNIA AND RIGH-ALTITUDE

- 1__A__(GAZAILE} |___B__(6R/BILE) ____|
' : ] BEW YEHICLE ] DETERIORATION RATE |
POLLUTANT [] I

1

| MODEL YEAR ERISSION BATE | (PER 10,000 RILES)
----------- [ttt B Rt Bt it bl £ |
! i i |
HC | PRE-1978 || 8.9 ) 1.17 !
RC 1 1978-1979 1} 4,70 i 1,03 1
nC | 1980-1982 )| .82 ] 1.03 }
BC I 1983+ 1l 0.29 ] 0,23 I
f it { {
co | PRE-1978 || 34,40 | 1.54 i
co { 1978-1979 11 20,27 ] 4,00 |
co | 1980-71982 || 14,86 ! 8,00 {
co { 1983+ T 2,71 i 2.00 |
! H § 1
A0x | PRE-1978 {| o, Ma ] 0,00 ]
nox | 1978-1979 || 0,28 ) 0.00 |
WOx | 1980-1984 | ¢.,5%6 i 0.00 ]
HOx [ 1985+ i 0,00 { 0.22 i
§ 1R ] | t

|
|

- - — st s s, . S i, e

!

e e . < e

The Exhaust Erission Factor is calculated fros
the linear equation C = a ¢+ b, where C is the
exhaust eaission factor for a vehicle with
cusulative mileage A, a and b are the factors
listed in the abdove table, and Y = n/10000,



1aBlE V-2

RID-TEAR EIHNAUST EAISSION FACTORS FOR ROTORCYCLES
_HYDROCARBORS (GA/RI)
FOR ALL BEGIONS EXCEPT CALIFORBIA AKD HICH-ALTITUDE

¥
§
i
H
L-—----—————————-----—-————————--—_—_---—_-------— - - - -

{RODEL CALENDAR YEAR - July 1 1
(YEAR J?970 197% 1972 1973 1978 1975 1976 1977 1978 1979 19680 1981 |

119511 12.% I®
(19527 12,2 12.8 i
(1953 2.1 12,2 12,4 i
(19583 11,9 12,1 12.2 2.4 i
119551 11,8 11.9 32,3 2.2 12.4 I

11956) 1.6 11,8 13,9 12.3 12,2 12,4}
119571 11,5 11,6 11,8 11,9 12,1 12,2) 12,4

119581 1.3 11,5 11.6 T11.8 11.9 12_%] 12,2 12,4

11959} 11.2 11,3 11,5 11,6 11,8 11,9) 12,1 12,2 12.4

(196071 11,0 11.2 11,3 11,5 11,6 11,81 1,9 12,1 12,2 12.4

119617 10,9 11,0 11,2 11,3 11,5 11.6) 11,8 11,9 12,1 12,2 12.4

19962} 10,7 10.9 11,0 11,2 11,3 11,5] 11,6 11.8 1.9 12.1 12.2 12.M
j1963] 10.5 10.7 10.9 11.0 11,2 #1.3) 11,5 11,6 11,8 11,9 12,1 12,2
p1968g 10,3 10.5 10,7 10,9 1.0 11,2} 11.3 V1.5 11,6 .8 11,9 12,1
{1965) 10,1 10.3 10.5 10.7 0.9 110§ 11,2 %1.,3 11,5 1.6 11,8 11,9

]
|
i
|
!
|
i
i
!
i
i
i
!
|
i
i
{1966 9.9 10,1 10,3 10.5 10,7 10,9} 11,0 11,2 11,3 11,5 11,6 11,8 |
19621 9.7 9.9 10,1 W.3 10.5 10.7) 10.9 11,0 1.2 11,3 11,5 11,6 |
{1968 9.5 9,17 9,9 10.1v 10,3 0.5 wW.7 10,9 11,0 11,2 11,3 11,5 }
1969} 9,2 9.5 9,7 9.9 10.1 10,31 0.5 10,7 10,9 11,0 11,2 11,3 }
1.1970¢( 9.0 9.2 9.% 9.7 9,9 10,11 10,3 t0o.5 10,7 10.9 11.0 11,2 1
11971} 9,0 9,2 9.% 9.7 9.9} 0.1 0.3 10,5 10,7 10,9 11,0 }
11972} 9.0 9.2 9.5 9,71 9.9 10_.t 10.3 0.5 10.7 10.9
119731 9.0 9.2 9.51 9.7 9.9 0,1 10,3 10.5 10,7
11974 9.0 9.21 9.5 9.7 9.9 10.1 10.3 10.4 |
119751 9.0} 9.2 9.5 9,1 9.9 10.t 10,3 i
1197¢) | 9.0 9,2 9,5 9.7 9.9 10,1 |
11977 | 9.0 9,2 9.5 9.7 9.9 1|
11976} | 4,8 8.9 5.2 5.4 |
11979 I 4.8 4.9 5.2 |
1980 | 3.9 4.0 |
11981} } 3.9 |
11982] | I
(R LET] | 1
11988 ) 1 |
1198 5] I 1
[19e6| | |
11987 t |
119681 t |
11989¢ | i
11990} } i

SENISSION FACTORS FOR VEBICLES THROUGH RODEL YEAR 1975 ASD THROUGH
CALENDAR YEAR 1975 ARE BASED ON ACTUAL TESTS OF 1IP-USE VERICLES.
POST~1975 CALEWDAA YEAB ERISSIOW FACTORS FOB ALL VERICLES ARE PBOJECTED,

[y
)
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TABLE v-2 (FOR CALENDAR YEARRS 1982-1993)
RID- '!ll EXHAUSY ERISSION FACTORS FOR AOTORCYCLES

HYDSOCARBONS (GB/NAI)
POR ILL !!GXOIS EXCEPT CALIFORYIA AND HIGH-ALTIYUDE

e - - A W S - Y - = W= e - . - - - - -

IFODEL| CALEFDAE YEAR - July 1

STEAR 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
5 ————— l-—-——'- ..................................................... - — - -
119631 V2.4

p196u| 12,2 12.8

119731 10.9 11.0 11.2 11.3 11.5 11.6 11.8 11.9 12.1 12.2 12.4
11974 10,7 10,9 19.0 11,2 1%_.3 11,5 11.6 11,8 119 12.1

-t

-

.

[}

-t

-

.

(- -]

-

)

.

-]
-b g o
- NN

)

11977¢ 10,1 10,3 10,5 0.7 10.9 11,0 1.9

L.
-
»

[*)
-
-
]

wn
-
-
[ )

[-od
-
-
L]

[-J-N-3 B VN ]

« % 8 ¢ ¢ a 3
WV YD D=
[~~~ N NV . W

P e o 0 0 0 e

WWw &8 DO N
- N-E-N-K-W R, - -
WwFEFWVLBOWwoONNnNnS

« s e 9.

[-N-N-N-N-R-N RV NV I 3. sy
e ® % ® P 5 ¢ & & & 8 ¢ ¢ b
WWw& DUVNPONWEBEUVLNWY
- N -N-N-N-N- RN NV NN ]
L] e 9 B o ©& » ¢ 0o e 8
WhwEE VLUV NWUY N
0000000V &
e & & & & o o 8
WweoeswCULWONROWUVNWD
N -N-N-N-N-N-N-N-NONV T N W]
» O ¢ . o & & O ° & a4 &
CWWwe SV VoOO oo oW
(- N -N-N-N-N-N-N NN N NV NV N N
» & ® & & 9 § 9 & ¥ 0 0 ¢ §
WW DD PV YR W Y w® O N
X -N-N-N-N-N-N-N-N-N. NN I RN
WWEBE SV DNV O N

SEMISSION FACTORS FOR VEBICLES THROQUGH MODEL YEAR 197% ARD TBROUGH
CALEFDAR YEAR 1975 ARE DASED ON ACTUAL TESTS OF IN-USE VEEBICLES,
POST-1975 CALENDAR YEAR ERISSION FACTORS FOB ALL PYEHJCLES ARE PROJECTED,

s
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.TABLE v-3

BID-YEAR EXIHAUST EMISSION FACTORS FOR MOTORCYCLES
CAEBOW BONOXIDE (GE/M])
FOR ALL BEGIOFNS EXCEPY CALIFORNIA AFD RIGA-ALTITUDER

- e - s T o ] " " ]~ ]~~~ —_— o —_——_—— -

CALENDAR YEAR - July 1

JRODEL]

1YEAR 1970

11970 34,5

11989

35,8
3%.1
34,7
35,5

is.a
35,1
a7
EL .

3.9
38.7
38.5
38.3
38,0
37.9
31.7
37.5
37.3
37.1%
36.9
36,7
36.5
36.2
36,0
35,7
35.8
LY
38,7
a5

1974

38.9
38.7
3B .5
3a .3
38,1
37.9
3.7
37.5
37.3
K
36.9
3o .7
36 .5
36,2
36,0
3s5.7
35,0
s
.7
38,5

1975

1976

38.9
38.7
3e.5
3e.3
8.1
37.9
37.1
37.5
37.3
ity
36 .9
36.7
3b.5
3o .2
36,0
35,7
3b. 4
35.1
3u.?
kLS

1977

s .9
18.7
38.5
38.3
38,1
37.9
37.1
37.%
37.3
37.1
36.9
36,7
36.5
36.2
36,0
35.7
3.0
5.1
0,7
3a0.5

38.9
38.7
3.5
38.1
3s .
37.9

37,7

37.%
37.3
37.1
3o .9
36,7
36.5
Je .2
36,0
35.7
35.8
s
.7
20.%

38.9
38,7
38,5
38 .3
3g.
37.9
37.7
37.5
37.3
37.%
J6.9
36.7
36.5
36.2
36.0
35,7
is5.&
35.1
21,1
20.5

19860

38.9
38.7
38.5
38.3
la .1
37.9
37.7
37.5
37.3
T
36 .9
Je .7
36 .5
36 .2
ie6 .0
5.7
35.4
22,1
21,1
15 .1

1981

38,9
38.7
38.5
38.3
E1- N |
31 -'9 B
31,7
37.5 -
37.3.
37.1%
3e,.9
36.7
36 .5
3e,2
36.0
5.7
22,9 -
22.1
15.7
15.1

- s - ———————————— - - = - e S n % S A AR A A = e A ——

SEM]ISSION FACTORS FOR YEHICLES THROUGH RODEL YEAR 1975 RND THROUGH

CALEWDAR YEAR 1975 ARE BASED OFN ACTUAL TESYS OF IW~USE VERICLES,

POST- 1975 CALEFDAR YEAR EBISSION FACTORS FOR ALL YERICLES ARE PROJECTED,

'jizzz
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TABLE v-3 (FOR CALENDAK YEARS 1982-1993)

HID-!Bii EXHADST ERISSION FACTORS FOR MOTORCYCLES
CARBOY RONOXIDE (GR/NI)
POB ALL REGIOXS EICEPY CALITORNIA AFND HIGB~-ALTITUDE

- —— - - - — . —— = A = = = A M T A e e A S AR R AR AP R S L B e e e -

|NODEL] : CALENDAE YERR - Joly 1 ) |
JYEAR | 19B2 1983 198G 1985 1986 1987 1988 1989 1990 1991 1992 1993 |

119669 38,3 36,5 18,7 38.9

j1967) 38,1 38,3 3B8.5 38,7 38,9

j19sB6y 37.9 38.v 38,3 3IB.5 38.7 138.9

11969 37,7 371_.9 38,1 38.3 38.5 38.7 3B.9

1197209 37.5 37.7 J>37.9 38,1 3.3 38.5 3I8.7 38.9

j¥8721y 37.3 37.5. 37.7 37_.9 38,1 38,3 38.5 38.7 138.9

J¥9721 37.1 37,3 37,5 37.7 37,9 3B.v 38,3 38.5 38.7 38.9

Jv97231 36.9 372.v 37,3 37.5 37,7 37.9 38_.1 38_.3 39.5 38_.7 38.9
11978 36.7 36.9 37.% 37.3 32.5 37,7 I7.9 38,1 38,3 38,5 38.7 138.9
11975} 36.5 36,7 36,9 3I7.y 37.3 37,5 37,7 37,9 38,1V 3B,3 38,5 38,7
J1976) 36,2 36,5 36,7 3.9 37,V 37,3 27,5 3ar.,?7 37,9 38,1 38,3 3IB.O
J¥1977y 26,0 36,2 36,5 36.7 36.9 37,1 M¥M.3 37.5 3r.7 37,9 38,1 38.3
§1978) 23.6 24,3 25,0 25.6 26,2 26.8 27,3 27.9 28.8 28,9 29.4 29.9
P1979) 22.9 23_.6 28,3 25.0 2S5.6 26_.2 26.8 27,3 27.9 2.4 28.9 29.4
]1980) 16.6 17.5 18,2 18,9 9.6 20.2 20.8 21,4 23,9 22,5 23.0 23.5
jyeayy 15,7 1e6.6 17.5 w8_2 8.9 19,6 20,2 20,8 21,4 21,9 22,5 23,0
p1982) .15, 15,7 16,6 7.5 18,2 198.9 V9.6 20,2 20.8 21,4 21,9 22.5%
11981 2.8 3.1
11963} 2.8
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SEMISSION FACTORS FOR VENICLES THBROUGH RODEL YEAE 1975 ANRD THBOQUGH
CALEVWDAR YEABR 1975 ARE BASED OR ACTUAL TESTS OF IN-USE VERICLIS,
POSY- 1975 CALENDAR YEAS ERISSION FACTORS FOR ALL VERICLES ARE PROJECTED,
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TABLE v-aQ
AID-YEAR EXBAUST ERISSION FACTORS FOR NOTORCYCLES

YITBOGEW OIIDES (GR/MI)
FOR ALL BEGIONS EXCEPT CALIFORPIA AND BIGR-ALYITUDE

1975 197¢ 1977 1978 1979 1980 1981 )

'~--- ‘ - - —— . - - - - A e . Y - l

11951}

CRLERNDAE YEAR - July 1

1972 19173

1971

IYEAR 11970

JRAODEL ]}

® 8 ¢ ¢ & 8 5 B ¢ 0 2 s B 2 & 6 A e @
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119521
}1953)
11958 )
119551
119561
119571
11958
11959
11960

e - — -

1975 ARD YRROUGH

CALENDAR YEAR 197% ABE BASED ON ACTUAL TESTS OF IN-USE VEHICLES,

SFNISSION FACTORS TOR VEHWICLES THROUGH PODEL YEAR

POST- 1975 CALENDAR YEAR EMISSION FACTORS FOR ALL VEHICLES ARE PEOJECTED,
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TABLE v-&

(FOR CALEBDAR YEADRS 1982-1993)

BID~-YEAR EXYHAOSTY EBRISSION FACTORS POR ROTORCYCLES

FITROGEN OXIDES (GA/BI)
FOR All REG1ONS EXCEPT CALIFORNIA AND HIGH-ALTITUDE
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11972
11973}
11974
11975]
119761
119727}
11978]
11979
11980
198 7
11982}
11983
§ 1984}
11985}
i19se|
119871
(1988}
§1989
11990
11991}
11992)
11993)

SER]ISSION FACTORS FOR VEHICLES THROUGH BODEL YEABR 1975 APD THROUGH

CRLENDAR YEAR 1975 ARE BASED ON ACTUAL TESTS OF 1IM-USE YERICLES,
POST- 1975 CALERDAR YEAB ENISSION FACTORS FON ALL VEHICLES AREZ PBOJECTED,
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Vehicle
--hge

TABLE V-5

TRAVEL WEIGH?I1EG FACTOR CALCULATION

Accumulation Rate (a)S(b)

211 .0
564 .7
426 .4
275 .6
166 .8
100 .4
71,3
09,2

« 0 .
[-N-N-N-N-N-N-N.

ocooboOoOo0O &
.

ROTORCYCLES
(a) (b}
Traction Total Apnual Hileage
_Registration_
0,105 2010
0.225 2510
0.2086 2070
0,149 1850
0,097 1720
0.062 1620
0,08 1550
0,033 1490
0.029 1a30
¢.021 1390
0.008 1350
0.005 1320
0,013 1290
0,000 0
0.000 0
0.000 0
0,000 0
0.000 0
0.000 0
0.000 0

({a) % (b) /sUN)
Yravel Fraction

——— e . a  ———_—

L ek

)

Sga

‘



" TABLE V-52

AVERAGE CUMULATIVE MILEAGE
BY YEBICLE AGE - July 1

Age _(Years) Cumulative Nileage

1 503
2 2073
R | Q465
4 6563
5 8n24
6 1047
7 11771%
8 13322
9 812
10 16245
LA 176 3%
12 18986
13 20306
14 21597
15 22867
16 24117
17 25349
18 26569
19 27779
20 28979

The methodology for calculating average cusulative smileage
is presented in Appepdix G,
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TABLE V-6

General Formula for Ripstwx

The general forsula for the speed-temperature-hot/cold correction
factor, Ripstvx, for MOTORCYCLES is given by:

vhere (using

o ———— -~ —— . Vool #_ . —— -~ - —_— - -~ - -

o for nuliiplication and exp tor exponential tunction):

BAGITERN = v ®(exp(a-bsT) ¢ c + dsA)s(v(2,s1)/v(2,26))
BAG3TERR = x ¢ e + feR)® (v (9,83} /v (g,26))
BAG2TERR = (1-wv-x)#{ h ¢ j®A)}® (v(g,s2)/v (g, 16})
DERON = (d0 ¢+ doQ)

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

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

T = asbient temperature (F)

A = vehicle age pinus 1, in years

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

£1,82,83 = average speeds (Ri1les/hour) for bags 1, 2, and 13

v(g,51) = bag-specific speed correction tactor; see Appendix B

and where:
a,k,c,d,e, f,h,3,d0, and 41 2re constant coefficirents wvhach are

fonctions of sodel-year qroup and pollutant,

as tollows:

jPol JEgn{
I-==1-=-1
] RCp 1|
P HCY 2
} BC) 3 |
I HC] & |
| ===1-==1
1 cop 1 {
1 coy 2§
I coj
I co|

a [} b ] < | d ] e ] t ] h | 3 | do ] d1
------ (Iadehdeb St Reniitl Etintnindl Renbanbeind Enbdatuiad Beintaieholnd Sndebebetel Rttt bl |
2.93101.014779) ,673) ,569) 4_ 75 | .393)] S.E9 | . G71) S_ 671 w7y
2,93101.,0127791 -2.,41}) _B&3} 2,43 | ,59%5)] 2,61 § _ 5974 2.80}) .6uy
2,4339),023591} L6231 .30V 1,10 ) .28 1,08 ¢ 270} 1,38} .28
1.9934(,022269) -.032) .04%) 497 | .357) 203 V75 . Suy .28y
------- Il Rl Bl Rt Bl B il nteiattad Sttt Kol |
5.6508 |, 01596514 ,74] 9,62) 42,684 S,76] %7.57| 7.74156.,4317.59)
5.,65484,015965]-33.89) 9_797§ 2%.,26| 4_.7%] 35,90 6,70136,40)6,79}
$.5060),028985f 11,291 4_2u4}) 15,.8B5) 2.34) 21,17 3.135123,7013, 14
§,.2391) 017522 -.20 | 6,499 4,12y 2,201 3.96)] 2,12} 6,983,
““““““ bt Siad Rad bl Rebabebbdl Rtebabahded Bubdebabll Edededntedod Rebdotall Bbdabrbdl Bt |
~-100, §{ 0,0 { V,i4 | Q.0 1V, 2% ( 0,0 } O,8Y ] 0,04 1,0 0,0]
~100. | 0.0 } 3.1 } Q.0 } 1,26 ¢} 0.0 ) 0,80 | 0,0 ¢ 1,0 | U.0)
-100. | 0.0 ] 3.26 ) ,33%) 2.99 ) .84 1.89 | _V16) 2,47} .18}
-100, | 0.0 | 1,05 | _.31@8] 2.88 | .180f 2,01 | ,126| 2,46} . 18|
NN DRI DU DU BISURU DT DI NSUSIUT SRS DI |

17 1 " “Used for Model Years: Ty

} Egn |-----rm e m e e m s m - — (

| { For HC and CO ! For MO0z |

|-=== l-—-—-rwrerrrcr e r e —rrrrm o~ |

[T I | Pre-1978 i Pre-1978 ]

| 2 | Post-1977 { Post-1977 i

| 3 } Rot Used | kot Used |

| & [} Not Used i Mot Used |

{ 1


http:3.13123.70
http:a,t,c,d,e,f,h,J.dO
http:dO)�(v(2.s1)/Y(2.26

TABLE ¢-6a

Specificatjon ot Speed Teras (¥g)
Used in the Genera) Foraslas for Bipstwx

BOTORCYCLES

FOR AlL AREAS ERXCEPT CALIFORNIA AND RIGB-ALTITUDE

Yehicle Group Group Refsrence
. lowv-Altitude Pre-1978 Grouwp 2
lov-Altituode 1978+ Group 17


http:llOTOICICl.lS

TABLE V-7
IDLE EAISSION RATES

ROTORCYCLES

FOR ALL AREAS EXCEPT CALIFOBRIA AND HIGH-ALTITUDE

— —

|
POLLUTANY | BMODEL YEAR §| EEISSION RATE | (PER 10,000 RILES)
----------- | Relndeh ottt tintind | Redtadetedabetetebtubhd |
1 ]| l
RC t PRE-T197B 1 8,05 !
RC } 1978-1929 ) 2.2 |
HC | 19801982 ) 1.72 I
AC i 3983¢ (N} 0,13 {
| 4] |
co ¢ PRE-1978 || 8,27 i
co ] 1978-1979 |1 & 87 }
co | ¥580-1982 |1} 3,57 I
‘' co ] 19813« 11 0.65 1
| " 1
101 I PRE-1978 || 0,01 |
rOX | 19781979 || 0.02 t
BOX } 1980-1988 || 0,08 l
| Lo} { ] 1985+« (] 0.01 ]
| ] |

. an - — - W > o ———

g.36
0.62
0.62
g.10

1.28
1,12
1.12
0.48

0.00
0.00
0,00
0.01

the Idle Emiggion Factor iz calculated fronm
the lisear equation C = a ¢ bY, vhere C is the
idle enission factor for a vebicle with
conulative mileage N, a and b are the factors
listed in the above table, and Y = A/10000,

e AT TATICRZRIN ) 1B (CRZAINL) |
i RE¥ VERICLE | DETERIOBATIOR RATE |


http:J_L.J~l!!!aLL--A-~!!Lll!.al

TABLE V-8

Crankcase and Evaporative HC Emission Factors
{ga/mi)

BOTORCYCLES

FOR ALL AREAS EXICEPT CALIFORNIA APD HIGH-ALTITUDE

Bodel Year Hydrocagbon Emissiobns (qu/mi)

Pre-1978 ' 1.60




S$3SPART TUOS

BOBILY SOURCE ERISSION rnctdns FOR CALITORNIA

This part contains the tables appropriate for use in the
State of Cslifornia, The esmissiom factors and correction
tactors contained ip this part constitute ofticial EP)
revisions to the Califorsia motor vehicle epission factors
io Suppleament Wo, S to AP-42, Cospilatioa of Air Pollutant

Emnission Factors {Deceaber, 1975),

Users of these revised California factors are advised -

to be thoroughly familiar with the inforsation presented in
this document to ensure correct use of the inforsation
presented in this part,

For ease of use, the tables in this pﬁrt are nusbered
in an ideatical fashjonm to the #&9-ctate tables, vith the
additioq of the letters °CAL® to the beginning of the table
uumbers, and they may be substitoted for the tables in fart

One.
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TABLE CAL-I-1
EXBAUSY ERISSION BATES
11GBT-DUTYY VENICLES

FOR CALIFORBIA OBLY

__A__(GA/MILE) | __B__{GB/AILE) ___ |
BE¥ VERICLE | DEYERIORATION RATYE )

1
I
| POLLUTARY | BODEL YEAR || EMISSION RATE (| (PER 30,000 MILES) |
=== - Mf-—-—————————-- === Sesesesss—-- {
| ] ] ! |
i BC ] PRE~1966 || 4_85 1 0.5%8 I
t BC | 1966-19714 1 2.00 | 0.70 i
) RC | 1975-1976 {1 0.29 ] 0.23 [
{ RC I 1977+ 1 0,35 t 0.23 [
I ! N | I
1 co | PRE-1966 {} 68,30 | 3,06 I
1 co ] 1966-1978 | 30,42 I 6,40 |
I ca [ 1975-1976 || 3.80 { 2.33 ]
I co { 1977-1980 || 3.80 | 2.33 i
| ca | 19814 i 3.00 i 2.00 b
! | 1 | |
I ¥Ox ] PRE-19%6 |} 3.58 I 0.00 f
| i0x | 1966-1972 |} 3.92 ] 0.00 ]
1 NOx | 1973-1970 - | 3.12 1 0.00 [
| NOx | 1975-1976 || 1.50 [ 0.16 )
! XOx | 1977-1979 ]| 1. %0 1 0.16 1
I NOx ] 1980 1] 0.29 1 0.22 }
I NOx I 1981+ T 0.21 I 9,22 ]
{ ! N ] ] |

The Exhaust Emission Factor is calculated fros
the linear equation C = a + bY, vhere C is the
exhaast emission factor for a vehicle with
cusulative mileage A, a and b are the factors
listed in the above table, and Y = N/710000,
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TABLE CAL-1-2
AID-YEAR EIHAUSY EBRISSION TACTYORS FOR LIGHT-DUTY VEMICLES

EYDROCARBONS (GH/MI)
FOR CALIPORNIA ONLY

|RODEL] CALERDAR YEAR - July 7

(YERR 1970 1971 1972 1973 1974 197 197¢ 1977 1978 1979 1980 1981
--—-l ........................................................................
11957) 1a,.2 (£

119524 12,0 18_.2 I

11953¢ 13,7 18,0 14,2 )

{19%a) 13,4 13,7 W0 .2 |

11955 13,1 13,8 13,7 1.0 14,2 [

J195%6( 12.8 13_1 13.4 13_.7 1a_0 1.2}
[19%7¢ 12,5 12,8 3.1 13 .4 13_.7 a0 18,2

10,6 10,9 17,3 11,7 12 1) 12,5 12,8 13,1 13,4 13,72 14,0

!
i
l
t
{
|
{
t
|
1
{
)
!
1
i
119631 9.9 |
p1964§ 9,3 9,9 1.4 10,9 11,3 ¥,.7) 12,1 12,5 12.8 13,1 ¥3.4 v3_ 7 |
1196y 8.7 9.3 9.9 10,48 10,9 11,3] 11,7 ¥2,% 12,5 12,8 13,1 13,4 |
11966 6,3 7.1 7.9 8,6 9.2 9,81 10,3 10,8 V1,2 M,7 12,1 12,5 ]
(1967 5.8 6.3 7.1V 7.9 8.6 9.2] 9.8 10,3 10.8 11,2 1.7 12,1 |
119681 4.8 5.4 6.3 7.1 7.9 8.61 9.2 9.8 10,3 10,8 11,2 1_7 |
t1969) 3.0 4_4 5.8 6.3 7.1 7.9( 8.6 9.2 9.8 10,3 10,8 11,2 )
11970) 2.4 L 4.8 5.4 6.3 T.% 7.9 8.6 9.2 9.8 10,3 10.8 |
11971 2.4 3.8 44 S, 6,31 T.1 7.9 8,6 9,2 9.8 10,3 |
119721 2,8 3.4 &a,4 S8 6,3 7.1 7.9 8.6 9.2 9.8 |
11973} 2.4 3. 4.8} 5,8 6,3 2.t 1.9 8.6 9,2 |
11974 2.8 3.4) 4a.a 5.4 6.3 7.1 7.9 8.6 |
119751 o.uf 0.7 1.1 1.0 1.7 2,0 2.2 ]
{1976 | 0.8 0,7 1.1 1.4 1.7 2,0 §
119772 0 g.3 0,6 0,9 1.3 1.6 |
1197¢e} | 0.3 0,6 0.9 1.3 1
11979 | 0.3 0.6 0.9 |
| 1980} i 0.3 0.6 |
L 19R 1} 0 0.3 |
11982¢ 1 |
11983} t |
$1984 [} !
11989 [ |
11986 |
11987 1 !
11968 ] { |
[19689) 1 {
119901 | |

SERISSION FACTORS FOR VEMICLES THAROUGH RODEL YEAR 1975 AND THROUGH
CALERDAR YEAR 1975 ARE BASED 0¥ ACTUAL TESTS OF IN-USE VEBICLES,
POST-197S5 CALEDDAE YEAR ERISSION FACTORS FOR ALL VEBICLES ARE PROJECTED,
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TAELE CAL-I-2 {EOR CALENDAR YEARS 1982-1983)

MID~-YEAB EXHAUST EMISSICN FPACTORS FOR LIGHT-DOUTY VEHICLES
HYDECCARBONS (GHM/NMI)
FOR CALIFORNIA ONLY

—— - - - - - — - - - - - - - S - —— - - - - -

{MODEL| CALENDAR YEAR - July 1
JYEAR {1982 1983 1984 1985 1986 1987 1988 198% 1990 1991 1992 1993

——— e " S G G G G M smue W man S e TS e S b St aum e TS - e n m - T

{19671 12.5 12.8 13.2 13.5 13.€

[1968) 12.1 12.5 12.8 13.2 13.2 13.8

§1959 1 11.7 12,1 12,5 12,8 13.z 13.5 13.8

F197CH 11,2 11,7 12.Y 12,5 12.8 13.2 13.5 13.8

{1971 10.8 1.2 11.7 12.1 12.5% 1z.8 13.2 13.5 13.8

{1972§ 10.3 12.8 11.2 11.7 1.1 12,5 12.8 13.2 13.5 13.8B

$1973¢y 9.8 10.3 1€.8 11,2 11,7 1zZ.1 12.5 12.8 13.2 13.5 13.8
j1970] 9.2 9.8 10,3 10.8 11,2 11,7 12.1 12,5 12.8 13.2 13.5 13.8
11975+ 2.5 2.7 2.9 3.0 3.z 3.3 3.5 3.6 3.7 3.8 4.0 4.1
119761 2.2 2.5 2.7 2.9 3.0 3.2 3.3 3.5 3.6 3.7 3.8 4.0
119774 1.8 2.1 2.3 2.8 2.7 2.9 3.0 3.2 3.3 3.5 3.6 3.7
11978t 1.6 1.8 2.1 2.2 2.¢% 2.7 2.9 3.0 3.2 3.3 3.5 3.6
119791 1.3 1.6 1.8 2.1 2.3 2. ¢ 2.7 2.9 3.0 3.2 3.3 3.5
113601 C.9 1.3 1.6 1.8 2.1 2.3 2.5 2.7 2.9 3.0 3.2 3.3
{18811 0.6 0.9 1.3 1.6 1.8 2.1 2.3 2.5 2. 2.9 3.0 3.2
115821 ¢.3 0.6 0.9 1.2 1.6 1.8 2.1 2.3 2.5 2.7 2.9 3.0
11983 0.3 0.6 0.9 1.2 1. € 1.8 2.1 2.3 2.5 2.7 2.9
11984 c.3 0.E c.9 1.2 1.6 1.8 2.1 2.3 2.5 2.7
11985] 0.3 0.6 0.9 1.2 1.6 1.8 2.1 2.3 2.5
| 19861 0.3 C.6 c.9 1.3 1.6 1.8 2.1 2.3
11987 0.3 C.6 0.9 1.3 1.6 1.8 2.1
11988 0.3 0.6 0.9 1.3 1.6 1.8
11989 0.3 G.6 0.9 1.3 1.6
119904 0.3 0.6 0.9 1.3
11631 0.3 0.6 0.9
119924 0.3 0.6
11593] 0.3

- - —— e A 4 am an v ——— - Ak~ . - M = - - " ——

*Z4ISSION FACTCE®S FCE VEHICLES TEROUGH MODEL YEAR 197S aND THROUGH
CALENCAR YEAR 1975 AKE BASED CN ACTOAI TESTS OF IN-USE VEEICLES.
POST~ 1975 CALENIAR Y2AF ZNISSICN PACTORS PCR ALL VEHICLES ARE FROJECTED.
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TABLE CAl-1-3

NID-YEAR EXHAUST EBISSION FICTOHS FOR LIGBT-DUTY VENICLES
CARBON ROBOXIDE (G!/BI)
FOR CALIFOBRPIA 0WLY

{RODEL]} CALEEDAR YEAB - July 1}
|1[lﬂ 1Y970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 |
Bl B il b bt it - — S S——Ascseee- |
nssnns 9 | - J
119521 118,5 119_9 ( _ |
1195311171 118,.5 119,9 \ . ¢
| 19561 115,.6 117_% 118_.% 119._.9 | i
199551180 1156 V7.0 18,5 119.9 ] ]
J1956) 312,42 1180 15,6 17,1 118,.5 119,9}) i
119571110,6 112,84 14,0 115.6 17,1 118.5]119,.9 [
)19581108.7 110,.6 112,08 118 _.0 11S .6 117,1}118,.9 V19,9 i
j1959§106,.7 108_.7 110.6 112_& 1160 115_6)V17,.1 118.5 N9.9 1
11960 04,7 106_.7 108,_.7 1V0,6 112,48 114,01 115,6 117,11 18,5 119.9 [
(196 1]102,8 104_.7 106.7 108,7 110.6 112, 44114,0 1156 V7.1 118.5 1199 [
[1962¢ 99.9 102.4 104,77 106.7 108_.7 ¥W10.,6]102,.0 118,0 115.6 137,13 118.,5 119,.9 |
|1963§ 97,17 99_.9 102,a W&.7 06,7 108 70106 ¥12.4 1140 N5.6 V17,7 W8 4 |
J1968) 98.0 97_1 99,9 102_& V04,7 106_.7)108,7 V10,6 112,84 18,0 115.6 117,171 |
} 1965y 90,6 98,0 97,1 99,9 102.4 10R,7)%6,7 08,7 10,6 112,08 114_.0 VIS5.6 )
11966) 69,5 77,1 84,2 90,7 9&.% 101.8(1106.5 110.8 115.0 7118,9 122.6 126,10 |
{196¢7] 61,2 69,5 77,1 8k_2 90,7 9b.5(101.8 106.5 130.8 115.0 118.9 122.6
|V968}) 52.4 61.2 69,5 77.% 88,2 90,71 96.5 W01_.8 106.5 110.8 115,0 18,9 )
119691 43,0 52,4 61,2 69,5 77_.v 84,2} 90,7 96,5 01,8 106,5 V10,8 115_0 |
|1970)] 34,2 43,0 52.% 6,2 9.5 77,7 8&_,2 90,7 96.5 101.8 106.5 %WV0.B |
\
{
{
l
|
i
i
|
i
|
I
§
i
1
{
|
1
1
I
I

11971} 39,2 M3_.0 52,4 61,2 69,5 7?.1 BA,2 90,7 96.5 101,808 1W0e6.5
11972} Ju,2 83,0 52,8 61.2) 69.5 77,1 Ba_2 90,7 96,5 101.8
119731} 30,2 43,0 52_.4f 61,2 69,5 77,1 B4,2 90,7 96,5
11974 34,2 43,0¢ 52,8 61,2 69,5 77,1 8a_.2 90,7
11975 5.2t B.4 11.8 15.0 18,0 20.8 23.4
11976 i 5.2 g.,4 1V,8 15,0 18,0 20.8
11977 | 5.2 a,4 11,8 1,0 8.0
11978} | 9.2 8.4 11,8 15.C
1197294 [ 5.2 8.4 11.8
11980 ] 5.2 8.4
11981 I 8,2
11982 )
119683 '
j19B4 | |
p1%es| {
11986} I
11987) {
11988} 4
{1989 {
119904 |

A e o - - - - - - - . - -

SERISSION FACTORS FOB VEHICLES THROUGH HMODEL YEAR 1975 AND THROUGH
CALENDAR YERR 1975 RBE BASED ON ACTUAL TESTS OF JIN-USE VEHICLES.
POST- 1975 CALENDAR YEAR ENISSION PACTORS FOR ALL VYEHICLES ABRE FROJECTED,


http:1'!>61112.ll

TAEBLE C2AL-I-3 (FOR CALENDAR YZARS 1982-1993)

MID-YEAR EXHAOST ENISSICH FACTORS FOR LIGHT-DOTY VEHICLES
CARBOX MONOXIDE (GM/MI)
FOR CALIFORNIA ONLY

{8CDELI CALENDAR IEAR - July 1
JYEAR (1982 1983 1584 198% 1986 1987 1988 1985 1990 199t 1992 1993

i

| |
[1963}1119.9 1
119641118.5 119.9 {
1196531171 118,58 119.9 |
119661129.3 132.5 135.4 138.2 i
119674126.1 129.3 132.5 155.4 138.3 ]
11968§122.6 126.1 126.3 132.5 135.4 138.3 {
119691118.9 122.6 126.1 126.2 132.% 135.4 139.3 i
}1197041315.0 118.9 122.6 126.1 129.2 132.5 135.4 138.3 {
119714110.8 115.C 118.9 122.6 126.1 129.3 132.5 135.4 138.3 |
11972{1C6.5 110.8 115,0 118.9 122,€ 126.1 129.3 132.5 135.4 138.3 {
]19731101.8 106.5 110.8 115.¢ 118,9 122.6 126.1 129.3 132.5 135.4 138.3 |
11974 96.5 101.8 106.5 110.28 115.0 118.9 122.6 126.1 129,3 132.5 135.4 138.3 |
11875 25.7 27.9 29.8 21.5 33,1 34.6 36,0 37.4 38,6 139.8 41,0 42.0 |
113764 23.4 25.7 27.9 29.€ 31.% 33.1 34.6 36.0 37.4 38.6 39.8 u41.0 {
11977) 20.8 23.4 25.7 27.9 29.8 31.5 33.1 34.6 36.0 37.4 38.58 39.8 |
}1978¢ 18.0 20.8 23.4 25.7 27.5 29.8 31.5 33.1 34.6 36.0 37.4 38.6 {
119791 15.0 18,0 20.8 23.4 25,7 27.9 29.8 31.5 33.1 34.6 36.0 37.4 |
' |

]

|

!

|

|

|

{

|

i

{

|

|

1

{1932 11,8 15.0 18.0 20.8 23.4 25.7 27.9 29.8 31.5 233.1 34.6 36.0

11981 6.9 9.9 12.6 15,2 17.86 19.8 21.8 23.7 25.3 26.8 28.1 29.4

119321 4.2 6.9 9.9 12.6 15.Z 17.6 19.8 21.8 23.7 25.3 26.8 28.1

11983) 4.2 6.9 - 12.6 15.2 17.6 19.8 21.8 23.7 25.3 26.8
4.2

11934
11985}
§11986¢
{1987
11988
11989]
11690
11991}
11992]
11993

- - W AP A Y G APy - - = W = D WP W S W Mg OB n e U - -

#3IMISSION PACTORS FOR VEHICLES THRROOUGH MODEL Y=2AR 1975 AND THECCGH
CALENLCAR YEAR 1975 ARE BASED CN ACTUAL TESTS OF IN-USE VEHICLES.
POST-1975 CALENDAR YEZAR EMISSICN FACTCRS FOR ALL VZIHICLES ARE PROJECTZED.
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TABLE CAL-1-5
THAYEL VEIGHTING FACTOR CALCULATIOD

LIGHT-DUTY YERICLES

(a) (b)
Vehicle Fraction Total Aonual Rileage {((a) o (b) /SON)
--bge__ _Begistration  Accumplation Rate (a)o(b] Travel Fraction

0,075 15300 1192.5 0.106

2 0.107 15000 1605 .0 0,102
3 0,107 . 14000 1498 ,0 0.133
4 0.106 13100 1388 .6 0.123
S 0,100 12200 1220,0 0.108
b 0.092 11300 1039 .6 0.092
7 0.085 10300 875.5 0.077
8 0.077 3u00 723.8 0.064
9 0,066 8500 561,0 0,050
10 0.052 7600 395 .2 0.035
11 0.039 6700 2613 0,023
12 0.027 6600 178 .2 0,016
13 0.018 6200 1116 0.010
14 0,014 5900 82 .6 0.007
15 0.009 5500 99,5 0,004
16 0.006 5100 30.6 0.003
17 0.005 5000 25,0 0,002
18 0,00% 4700 231.5 g.002
19 0.005 Qu00 22.0 0.002
20 0.004 4800 1.6 0,002

sgBa: ¥11301,.0

14

Fie

[N

e e



TABLE CAL-I-SA

AYERAGE CUHULAYIVE PILEAGE
BY VEBICLE AGE - July 1

LIGHT-BUTY VEBRICLES

Age (Years) Cumulative Rileage

1 5962
2 19622
3 34369
4 uetu?
5 61022
6 72997
? 88064
B 94122
9 103297

10 111571

" 118946

12 125646

13 132137

19 138265

15 144062

16 199462

17 158566

18 159465

19 168090

20 , 168499

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

B,




TABLE CAL-I-6
General Tormula for Bipstux

The general foraula for the speed-tesperature-hots/cold correction
factor, Ripstux, for LICHT-DUTY VEMICLES is given by:

Bipstux = (BAGITERA ¢ BAGITERN ¢ BAGZTERA)
DERORN

vhere (using % for multiplication and exp for exponential function):

BAG }TEBRA = ¥ ¢ (exp (a-b¥T) ¢ Cc ¢ d%A)9(v(2,51)/v(2,26))
BAGITERA = z L e ¢ fSA)S (v (g,5])/v(qg,20))
BAG2TEEA = (V-w-x)8{ h ¢ J82)9(v(g,82)/v(g,16))
DESON = (d0 + d 1))

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

x = traction of total miles wvhich are driven in hot stact conditien

T = ambient teamperature (F)

A = vehicle age amipus 1, in years

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

s1,82,s3 = average speeds (miles/hour) for bags 1, 2, and 3
v(g,sl) bag-specific speed correction factor; see Appendix B

and vhere:

a,b,c,d,e,f,h,3,d0, and 41 are constant coefficients which are

fonctions of model-year group and pollutast, as follovs:
{Pod{fqn| a l b t c |} 4 | e 1 £ 1 n 1 3 1 40 | a1 |
| et Bt Bttt Bttt Eniindateted Sedeiedobel Ratntesedesd Enteiinted Enbtdesstnd Rentbind Bebetebebed Rnludesd |
1 RCL Y | 2.93101.0ta779) 673 .56%f @_75 | .3931 5.69 § .87 5,67 471}
| HC} 2 | 2,9310),0%4779) 2,41 .863) 2,43 ) .555) 2.61 | _597) 2.80) .64
] HC] 3 | 2.483391.02359) «623) 307 1.1 ¢ .2B&) 1,05 | .270) 1.,38) 28|
| HC| & | 1.9934[,022269| -.032] &85} 897 ¢ ,357¢ .283f _175) .5&| .28]
|-~~~ |- et bt Bt tid ettt Eettteted Rabtbded ittt Ebaedbl Rt |
{ €O v | 5.6588(,015965(~T4,708) 9,62] 02,88] 5,76] S7.57| 7.784)56,.83(17,%9]
| Col 2 | 5.65887.075965(1-33.691 9.77) 25.26] a,71) 35,901 6.70136.4016_.79)
] Co) 3 | 5,.5460],0289a5| 17,29 Q,24) 15,85 2,38 21,3V7| 3,.13]123.70)13, 1)
] COl b } 0,2391},017522] -,20 | 6,99} Wa_12] 2,20) 3.,96| 2,121 6,98(3.14]
| Bedll Eb RSttt Rt Rttt Bt Gl Rt bl Kedtetd bt dendid Radebubnd Badinbebed Rebndond |
|#oxy v | -¥0O_. ( 0.0 | Y. &2 g 0,0} V.25 ) 0.0 0,81 | 0.0 V.0 0.0}
{pox| 2 | -t00, | O0,0 | 1,16 | 0.0 } 1,26 | 0,0 | G.80 | 0,0 | 1,0 | 0,0}
|¥ox| 3 | -100, } O,0 J 3.26 §y _3351 2.9% § .veap 1,89 | 1161 2,47 ,18)
|mOx} & [ -100. | ©0.0 [ 3.05 | .318] 2.88 | .1804 2.0 | .1V26f 2.a6[ .18]
i 1__! | | b Y PN

| ] Dsed for Rodel Years: )

| Egn [—--=--mrr e m e s —e - m |

| } For HC and CO | For BOx 1

f==== === r s rm e - |

[ | Pre-1966 I Pre~1966 |

t 2 1 1966-1974 { 1966-1978 |

I 3 ] Vot Used ] ot Used ]

[ T | Post-197% ) Post~-197% ]

I I | . |
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TABLE CAL-I-ba

Specification of Speed Terms (VYg)
Used in the General Foraulas for Ripstvx

LIGHT-DUTY VYENICLES

FOR CALIFORNIA OFNLY

Yehicle Group

California
California
California
California
Celiforpnia
California
Califorpis
c;lifurnia

California

Pre-1966
1966-1967
1968

1969

1970

1971

1972
1973-1974

197259+

Group Beference (g)
Group 2
Group I
Gioup &
Group 5
Groap 6
Group 7
Group 13
Group 16
Group 18

- imetaia we

Ve e ———



TABLE Cal-1-7
IDLE ENISSION RATES
LIGHY-DUYY VEWICLES

FORE CALIFORFIA ONLY

e e 1A _{GM/PIN,) 3§ __B__(GEZRIR.)

PO

— -

{1 WEV VEHICLE | DETZRIORATION RAYE

Q.18
0.31
ag.01

"0.01

2,55
3,15
o0.o08
0.08
0.06

0.00
0.00
0.00
0,00
0.00
0,00
0.00

t
LLUTAAT | RODEL YEAR )| EBISSION RATE | (PER 10,000 nlL!S)
-------- | kb it B Eedibabsdtabesebelaiiedl Bebabeininit
| i {
AC I PRE~1966 || 2.01 |
RC { 1966-1974 ]} 0,93 i
HC 1 ¥975-197¢ |1 0,08 {
HC l 1977« i 0,02 i
| I }
co ! PRE-¥966 || 16,42 I
co | 1966-1974 || 15,02 {
co { 1975-1976 |} 0.18 1
co 1 1977-1980 ) 0,18 L
co { 19814 it 0.14 ]
! il |
NOX 1 PRE-1966 i 0.1 I
poX ] 1966-1972 ) 0.2¢ |
ROX I 1973-1974 [} 0.07 ]
JOX ] 1975-197¢6 [N} o.1 |
fox f V977-1979 11 0.08 |
10X ! 1980 ¥ 0.02 |
HOX | 196 1+ 11 0.02 |
) (1 1

The Idle BEaission FTactor is calculated frona
the linear eguation C = a ¢ bhY, wvhere 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 = K/10000,

A — S S stm e e G PP TS R Gy G s G e S = ey



TABLE CAL-1-8

Crankcase and Evaporative HC Emission Factors
(ga/mi)

LIGHT-DUTY VEHICLES

FOS CALIPORNIA ONLY

Hodel TYear Hydrocarbon Isissiopns (qusmi)
Pre~1961 . 6.63
1961-1963 3.33
1964-1970 2.53
1971-1977 1.76
1978-1979 . 0.60
1980+ 0.15

142 ¢




TABLE CAL-I-9

LDV Loading Coxrection Yactor
(Additiomal 500 Pounds, A1l Nodel Years)

The Loading Correction Factor, L(p), i given by:
L({p) = u*(cf(p) - 1.0) + 1.0

v here:

0 = fraction of vehicles with additional load of 500 pounds
cf (p) = correction factor values selected froms table below

L{(p) = lLoading Correction Factor

Pollutant(p) cfp)
.1 o - 1.06
co : .20
10x 1,03

145"



TABLE CAL~-I-10

LDY Trailer Towing Correctiom Factor

The Trailer Towing Correction Factor, L{p), i5 given by:
Uipw = ue (ct(p) - 1.0) ¢ 1,0

where:

u fraction of vehicles towing 2 trailer (1000 pounds)
cf (p) = correction factor values selected fros below
Uipv = Correction Factor adjusted for usage level

b, cf(p) correction factor values for pre 1975 Bodel Years
(additional 1000 pounds)

Pollugant ct(pn
RC 1,32
co 2,75
¥0x 1.16

B, cf{p) correction factor values for 1975 and later fodel Years
(additional 1000 poonds)

ct(p) = wea(p) ¢+ (t-w)ebfp)
v ¢ (l-w)sc(p)

Pollutant afp)_ bip) clp)
HC 1,32 0,75 0,83
co 2,15 1.5% 0.39
BOx 1.16 1.28 0.92

and vhere w = fraction of total VAT in cold aperation,

147
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TABLR

CarL-I1-1

EIBAUST EBISSION BRATES

LIGRT~-DUTY TRUCKS: BOTH WEIGBT CATEGOBRIRS

FOR CALIFOREI1A

OBLY

_1__A__(CH/RJLE) J B __(CA/MILR) ____|

POLLOTARY

RC
HC
HC
iC
8C
HC
BC

<0
co
co
co
co
co
Co

JOX
nox
| Job
¥0x
A0x
Nox
¥ox
AOx
KOx

BODIL YEZAD

- - —— - —— - - -

PREZ-1968
1968
1969-197n
1975-1977
1978
1979-1980
1981

PREI-1968
1968
1969-1974
1975-1977
1978
1979-1980
198 1¢

PRE-V1968
19680

1969-1972

19731974
1975-1%77
1978
1979-1980
198 11982
19823

JIV VEHBICLE
EBISSION BATE

8,76
3.25
2,59
1,92
0.29
0.21
0.15

70,40
az2_10
311,87
23,88
¥3.70

8.26

3,80

q.,.16
8,90
5,58
3.56
3.09
1.60
1.48
0.50
e.3t

i DETERIORATION RATE |
1 (PER 10,000 mILES) |
e ———— c - ————— |

0,59
0.54%
0.53
0,46
0.23
0,23
0.23

3.06
5.8%
6.15
5,70
S5.3%
3.68
2,00

0.00
0,00
0,00
0.00
0.06
a.m
0,47
0,22
0.22

T S G D ST W Gy D R T G gy S P gy A% G AP TW WD un IR W G IR W WD =
T D e G ST Gem T D GER WD VY G G G WD GER ED D ae GED AR —ap W WP W G ey

The Exhaust Emission Yactor is calculated froa
the linear egquation C = a ¢ bY, where C is the
exhaust epission factor for a vehicle with
cumulative sileage R, a and b are the factors
listed in the above table, and ¥ = R/30000,
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TRABLE CRL-IXI-TA
EXHAUST EBISSIO® BRATES
LIGAT-DOTY TROUCKS (0-6K G¥YW)

FOR CALITOBNIA OPFLY

JA__(cu/RILE) | B __(GR/HILE) ___ |
NEW VEHICLE | DETRRIORATION RATE |

POLLUTABT MODEL YEAR

1

| !
| | EMISSION BATE | (PER 10,000 AILES) |
-----------  Rdebtd s bt || Ebtbtade bbbt R tuinthinbat it ab bt |
| ‘ s I : i
HC { PRE-1968 || 4,85 | 0.58 |
AC | 1968-197u4 || 2.43 | 0.53 [
HC )} 1975-1977 i t. 11 l 0.41 I
RC ( 1978 1 0.29 | 0.23 ]
HC 1 1979+ il 0.1% { 0.23 i
| 11 ! I
co { PRE-1968 }| 68.30 | 3.06 [
co | 1968-197Q |} It T ! 6.15 l
co i 1975-1977 |} 16,10 i 5.34 |
co 1 1978 ] 13,70 ] 5.34 i
co | 1979-1980 | 3.80 ) 2.3 !
co 1981 1 3,80 [ 2.00 [
¢ il { i
NOx [ PRE-1968 || 3.58 ] 0.00 |
ROx | 1968-1972 || 4,4} [ 0.00 t
10X { 1973-1974 1} 2,98 ) a.00 )
KOXx | 1975-1978 1 1.50 ! 0.1% |
| L} i 1979-1980 || 1,28 1 0,22 |
20x [ 198t1-3¥982 ||} 0.54 | 0.22 |
WOox { 198 3¢ i 0.21 1 0.22 [
} i i

!
)
|
|
|
|
|
|
L
|
n

The Exhaust Emission Factor is calculated fron
the linear equation C = a + bY, vhere C is the
exhaust epission factor for a vehicle with
cumaulative mileage B, a and b are the factors
listed in the above table, and Y = A/10000,



| POLLUTANT

TABLE CAL-II1-1B

EXHADST ENISSIOY BATES

LIGBT-DUTY TBUCAS (6-8.5K G¥VW)

FOR CALIFOENIA ONLY

1__1

1GnZATLE) |

B__(CAZMILE)

RC
RC
RC
AcC

cQ
co’
Cco
co

) [ 4
NOx
NOx
ROx

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

BODEL YEAR

PRE-1969
1969-1977
1978~-1980

1981+

PRE-1969
1969-1977
1978-1980

1981+

PRE-1969
1969-1977
1928-1980

198 1+

NEV YEHICLE

EAISSION RATE

——

5.99
2,90
0,29
0.%%

78,70
j2.a0
13,70

J.8o

6.09
5.04
1.73
0.6

| DETERIJORATION BATE |

(PER 10,000 RILES)

0.58
0.53
0.23
0.23

3.06
6.15
5.34
2,00

0.00
0.00
0.1
0.22

is calculated from
bY, wvhere C is the
a vehicle with

b are the factors

listed in the above table, and ¥ = n/10000,
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TABLE CAL-II-2
AID-YEAR EXRAUST EKISSION FACTORS FOR' LICH®-DUTY TRUCKS: BOTH WRIGHT CATEGORIES
HYDROCARBORS (GA/AI)
TOR CALIPORNIA ONLY

S B N L .

{RODEL} CALENDAR. TEAR .- .July 1

{YEAR 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1960 19091
Rl Wt ittt ettt bbbl it
11951 ta.,5 |

119924 10,2 18,5 i

11953) 19,0 . W8,2..1&8,5 o - -

11958) 13.7_ IR,0 1.2 8.5 = . N
J195S) 13,4 13,7 W60 . Yel2  1e.Y L gsT

199581 12,8 12,7 13,% 13,4 03,7 Me.0) 14,2 . 04.Y
§19%9) 12,0 12,0 12,7 13,1 13,8 13,7} 16,0 V4,2 18,5
11960 11,6 12,0 12,8 32,7 13,1 13_4}) 3.7 W0 W_,2 4.5 .
p196%F ¥1.2 Wi_6 12,0 2.6 12,7 13,7 13I8 VI,7T IR0 th,.2 14,5

o ) N 18,0 14,2 18,5
11963) 10,2 W,7 1,2 1,6 12,0 12,8 12,7  13_.1 13,4 13,7 1.0 14&,2
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®EAISSION FACTOES FOR VEMICLES THROUGH BODEL YEAR 1975 AND THROUGH
CALENDAR YEAR 1975 ARE BASED OF ACTUAL TESTS OF 1X-USE VEHICLES,
POST- 1975 CALEBDAR YEAR EN1SSION FACTORS FOR ALL VEHICLES ARE PEOJECTEID,



TABLZ CAL-II-2 (FCR CALENDAR YEARS 1982-19%53)

MID-YEAR EXHAUST EMISSION PACTORS FOR LIGHT-DUTY TEUCKS: BOTH WEIGHT CATEGORIES
HYDBCCARBONS (GM¥/HMI)
FOR CALIFORNIA ONLY

——— - — - —— - . it b DT D s s B e e e A D i Pl e e iy e oy A T s ———— — —— —  — > -

{MODEL{ CALENDAR YEAR - July 1

{TBAR (1982 1983 1984 1985 19B€ 1987 1988 1989 1990 1991 1992 1993
‘ ———————————————————————————————————————————————————————— - e nan D e o
119631 14,5

(1964] 14.2 14.5

119651 14.0 14.2 14.5

11966} 13.7 14,0 14,2 14,5

119671 13.4 13.7 14,0 14,2 14.°%

119681 11.0 t1.3 11,6 11.8 12.1 12.3

11969} 9.8 10.1 10.4 10.7 10.9 t1.2 11.4

}1970] 9.5 9,8 10.1 10.4 10.7 1.0 11.2 11,4

119717 9.2 9.5 9.8 10,1 10.4 10.7 1.0 1.2 11.4

11972 8.8 9.2 9.5 9.8 10.1 10.4 10.7 11.0 11.2 11.4

11973 8.4 8.8 9.2 9.2 9.8 t0.1 10.4 10.7 1.0 11.2 1.4
§1974) 8.0 8.4 8.8 9.2 9.¢ 9.8 10,1 10.4 10.7 1t.0 11,2 11.4
11975y 6.2 6.6 7.0 7.3 7.7 8.0 8.2 8.5 8.8 9.0 9.2 9.4
§197 € 5.8 6.2 E.6 7.¢ 7.3 7.7 8.0 8.2 8.5 8.8 9,0 9.2
119771 5.3 5.8 €.2 6.€ 7.C 7.3 7.7 8.0 8.2 8.5 8.8 9.0
11978} 1.7 2.0 2.2 2.4 2.6 2.8 3.0 3.1 3.3 3.4 3.6 3.7
11976 1.3 1.6 1.9 2.1 2.3 2.6 2.7 2.9 3.1 3.2 3.4 3.5
1198014 1.0 1.3 1.6 1.9 2.1 2.3 2.6 2.7 2.9 3.1 3.2 3.4
{1981 0.6 1.0 1.3 1. € 1.8 2.1 2.3 2.5 2.7 2.8 3.0 3.2
11932} 0.3 C.€ 1.0 1.2 1.6 1.8 2.1 2.3 2.5 2.7 2.8 3.9
11983 0.3 0.6 1.¢ 1.1 1.6 1.8 2.1 2.3 2.5 2.7 2.9
{1384 | 0.3 C.6€ 1.0 1.3 1.6 1.8 2.1 2.3 2.5 2.7
11985} 0.3 0.6 1.9 1.3 1.6 1.8 2.1 2.3 2.5
11986} 0.3 0.6 1.0 1.3 1.6 1.8 2.1 2.3
11987} 0.3 0.6 1.0 1.3 1.6 1.8 2.1
11388} 0.3 0.6 1.0 1.3 1.6 1.8
11989} 0.3 0.6 1.0 1.3 1.6
11990} 0.3 0.6 1.9 1.3
(1991} 0.3 0.6 1.0
11992 0.3 0.6
19934 0.3

*EMISSION PACTCRS FOX VEHICLES THRCUGH MODEL YEAR 1975 AND THROOGH
CALENDARR YEBAR 1975 ARE 3ASED CK ACTOUOAL TESTS CP IN-0S2 VEHICLES.
POST~ 1975 CALENDAR YZAF EMISSICN FACTORS FOR ALL VEHICLES ARE PRCJECTED.



Tarel ot e - TABLE CAL-I1-3

N1D-YEZAR EIARUST ENISSIOB FACTORS FOF LIGAT-DUTY TRUCKS: BOTM VEIGAT CATEGORIES
CAERON RONORIDE (Ga/AI)
FOR CALIFORNIA OFlY

- - ] > ——— " Y > —— - . - = = B P G W W e — —  ——— - - - -

1RODEL | C ‘ CALENDAR YEAR - July 1
[YEAR |1970 1971 1972 1973 1974 1975 1976 1977 197@4 1979 1980 1981

|

! I |
11951)121.7 i !
11952(120.8 121,7 | |
1195391 119.0 920,84 121.7 I '
13958 197,5 119,.0 120.6 121_.7 I \
119550115,9 117.5 119,0 120.4 121,.7 i '
119561118,2 115,9 117,5 19,0 1208 121,77} I
119579112,5 114,2 115.9 117.5 19,0 120.41121,.7 |
J1S58110.6 112.5 11&4,2 115,9 17,5 ¥19,0}120,8 12%,.7 !
11959(108.6 110.6 112.5 18,2 115,9 117,5]119,0 120,.4 121,27 ]
{19601 106.5 108.6 110.6 192.5 16,2 115.9]117.5 119.0 120,08 121.7 |
119614108.3 106.5 108.6 110.6 (12,5 1Ia_2|115.9 117.5 119.0 120.4 121.7 ]
]18621101.8 1084.3 106.5 108.6 110.6 1912.5]118.2 15,9 117.5 119.0 120.8 121,27 |
§1963[ 99.0 10%.8 toa.3 106.5 108.6 110,61912,5 114,.2 115.9 117.5 $19.0 120.4 |
$1968[ 96.0 99.0 101.8 t0W.3 106.5 108.6|310,6 112.5 118,2 115,9 117.5 189.0 |
11965 92.7 96,0 99,0 1,8 t0a_3 106.5]108.6 110,.6 112.5 114,2 115.9 117,5 |
{19661 69,0 92,7 96,0 99.0 101.8 %04,3|106.5 108,6 110.6 112.5 11a.2 115.9 |
11967 85.1 89,0 92.7 96.0 99.0 101.8};108,.3 106.5 108.6 110,6 112.5 116.2 |
j1968; 60.8 8.3 7.3 @1,7 87.6 93.1) 90.0 102.5 ¥W6&.5 110,2 ¥313.7 117.0 |
11969] 83,5 52.6 61.v 68,9 76,2 62.8) 88,9 98.4 99.5 104.0 108,2 192,2 |
11970¢ 35,1 03,5 52.7 61,2 69.0 76.2} B2.8 68.9 9A_N 99,8 104.0 08,1 |
|

)

|

|

[

|

)

[

!

|

1

1

1

b

|

[

[

[

'

|

1197 1) 3s.1 63,5 52,7 1,2 9.0 76,2 B2.8 @€B8.9 94.8 99.4 104.0
119721 3.7 43,5 S2.7 61,2) 69,0 76.2 82.8 88_.9 984 994
} 192371 35t a3, 52.,7] 61,2 69,0 76,2 82.83 68.9 9u4.u
11978] - 3.1 63.by 52.7 61,2 €9.0 ?6.2 82.8 B88.9
11979] 26.8| 38.6 43,2 51,0 58,2 64,8 70.8
11976 | 26,8 34_.6 @a3_,2 51,0 58,2 64,8
11977 | 26,8 3IN 6 43,2 S1.0 58,2
1978 1 .9 28,2 32,2 39.5%
11979 1 0.8 15,5 21.0
{1980 | 10,4 15,5
J198 1) i 5.0
11982] |
1198 3} [}
[19BQ} !
(1985] |
j19B 6§ |
11987} |
| 19R8 |
§1989) ]

I

11890}

- T - S - S - - - -

SLMISSION FACTORS FYOR YEWNICLES TRABOOGH RCDEL YEAR 1975 BND THHOUGH
CALENDAR TYEABR 1975 ARE BASED O¥ ACTUAL TESTS OF IR-USE VEARICLES,
FOST-1975 CALENDAR YEAR EPMISSION FACTORS FOR ALL VEHICLES ARE PROJICTED,

153



TAELE CAL-II-3 (FOR CALENDAR YEARS 1982-1993)

MID-YEAR EXHAUST E3ISSION PACTORS FCB LIGHT-DUTY TRUCKS: BOTH WEIGHT CATEGORIES
CIRBCY MCNCXIDE (G¥/31I)
POR CALIFORNIA ONWLY

{NODEL{ © CALENDAR YEAR - Joly 1
{YEAR (1982 1983 1984 198%5 1986 1987 1988 - 1989 1990 1991 1992 1993 |
=== | == S e e e e e e e oo oo - kel
119631121.7 ]
119641 120.4 121.7 |
119651119.0 120.4 121.7 )
119661117.5 119.0 120.4 121.7 i
[19671115.9 117.5 11€.0 120.4 121.7 )
11968{120.2 123.1 125.9 128.€ 131.1 133.5 i
11969}115.9 119.5 122.8 126.C 129.0 131.8 134.5 i
119701112.1 115.9 119.5 122.8 126.0 129.0 131,8 134.5 t
[19717106.1 112.1 115.9 119.5 122.8 126.0 129.0 131.8 134.5 |
{1572}104.0 108.1 112.1 115.5 119.5 122.8 126.0 129.0 131.8 134.5 |
{1973] 99.4 103.9 108.1 112.1 115.9 119.5 122.8 125.9 129.0 131.8 134.5 )
119741 94.3 99,4 103.9 108.1 112.1 115.9 119.5 122.8 125.9 129.0 131.8 134.5 |
11975( 76.3 81.3 85.9 90.2 94.1 67.8 101.3 104.6 107.7 110.6 113.4 116.1 |
11976] 70.8 76.3 81.3 85.9 90.2 94.1 97.8 101.3 104.6 107.7 110.6 113.4 |
11977| 64.8 7C.8 76.3 B1.3 85.9 90.2 94.1 97.8 101.3 104.6 107.7 110.6 |
119781 46.3 52.4 58.1 63.2 68.0 72.3 76.2 79.9 B3.4 B86.7 89.8 92.7 |
11979] 26.1 30.7 3u4.9 38.7 42.2 4S5.8 4B8.4 ~51.1 53.6 56.0 58.3 60.5 |
11980} 21.0 26.1 30.7 34.9 38.7 42.2 45.4 48.4 51.1 53.6 56.0 58.3 |
I
I
i
{
|
{
I
|
|
|
|
|
|

(1981 7.7 1.7 13.5 16.C 18.3 20.u 22,4 24.1 25.7 27.2 28.6 29.9
(1982 5.0 7.7 10.7 13.%5 16.C 18.3 20.4 22.4 24.1 25.7 27.2 28.6
11983} .0 7.7 10.7 13.5 16.0 18.3 20.4 22.4 24.1 25.7 27.2
11984 .0 7.7 10.7 13.5 16.0 18.3 20.4 22.4 24.1 25.7
1 198 5] 5.0 7.7 10.7 13.5 16.0 18.3 20.4 22.4 2u4.1%:
11986} §.¢ 7.7 10,7 13.5 16.0 18.3 20.4 22.4
11987§ 5.9 7.7 10.7 13.5 16.0 18.3 20.4
11988 4§ 5.0 7.7 10.7 13.5 16.0 18.3
119894 ‘ 5.0 7.7 10.7 13.5 16.0

11990 : 5.0 7.7 10.7 13.5.
11991} 5.0 7.7 10.7
119921 5.0 1.7
11993 _ 5.0

$EMISSICN FACTORS FOR VEHICLES THROUGH MODEL YEAR 1975 ARD THROUGH
CALENDAR YEAR 1975 AR2 BASED CN ACTUAL TESTS OF IN-OUOSE VEBICLES.
POST-1975 CALENDAR YEAR EMISSICH PACTORS FOR ALL VEHICLES ARE PRCJECTED.



1960 1981 )

1979

l-—--i . D - B e D -~ ———— P W WD WP W e = o~ = - e = - 4= - - -.._---l

11951) -
119521
11953}
11954}
119551
§9956 1§
11957}
1719358§
11959}
11960}
11961}

BOTH WEIGHT CATEGORILES

TRUCKS:
1977 1978

1976

TABLE CAL-11-8
1975

CALENDAR YIAR - July !
1974

BITROG2E OIIDES (GRA/RI)
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POST~ 1975 CALENDAR YEAR ERISSION FACTOES FOR ALL VERICLES ARE PROJECTED,

CALZEDAR YEAR 1975 RRE BASED OR ACTUAL TESTS OF IR-USE VERICLES,

SEAISSION PRCTORS POR VYERICLES
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1196 3}
11968
(1965)
}1966
119671
11968}
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11971)
1V972)
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11974
119759
13976)




(PCB CALENDAR YEARS 1982-1993)

TAELE CAL-II-U

BOTH WEIGHT CATEGORIZES

MID~YZAR EXHAUST EMISSION FACTORS FCR 1lIGAT-DITY TROCKS

NITRCGEN OXIDES (GA/NMI)

FOR CAIIFCRNIA ONLY

CALENDAF YEAR ~ July 1
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"TABLE CAL-1I-2A

BID-TEAR LINAUST ENISSION PACTORS FOB LIGET-DETY GAS TRUCKS < 6000 1BS.
HYDROCARBONS (GB/AI)
FOR CALIFORBIA ONLY

- = . W WP W e T e D R AR e SR R R e e e R A e AR SR AR G S 4R AR G R R D R - R R e S S 4 Gn A S . e -

|MODEL § CALENDAR YEAR - July 1 i
(YEAR 1970 1971 1972 1973 1974 197% 1976 V977 1978 1979 1980 1981 |

.-—.- -‘ - . GR  Gn  W n m—a  f  — - A G D G W G W D AP D D D - - l

11957) 1a.2

|
!
119531 13,7 18,0 14,2 |
i
|

119581 #2.1 12.5 12.8 3.1 13,4 13,7] 1’0 19,2

13959 1.7 12.% 12,5 12,8 13,1 '13.&) 13,7 18,0 W2

[1960] 1.3 11,7 12,7 2.5 12,8 13,1] 13,8 13,7 14,0 9,2

11961) 6.9 ¥1.3 93,7 12,1 12,5 12,81 13,1 13_.& 13,7 W0 1a,2
$1962] 10.a 10,9 0.3 11.7 32.1 12.5] 12.8 93,1 ¥3.4 3.7 180 .2
0.8 0.9 11,3 11,7 2.9 12,5 12,8 3.1 3.8 13,7 Wa,.0
10,9 10.9 11.3 11.7) 2.1 2.5 32.8 3.1 3.4 13,7
0.8 10.9 11.3f 11,7 12,1
0.8 10,9 tt.3
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SEMISSION FACTORS FOR VEHRICLES TBROUGH BODEL YEAR 1975 AND THROUGH
CALFNDAR YEAR 1975 ANE BASED OF ACTUAL TESTS OF 1s-USE VEHICLES,
POST- 1975 CALENDAR YEAR ERISSION FACTORS TOR BLL VEMICLES ARE PBOJECTED,



TABLE CAL-II-22 (FCR CALENDAR PZEARS 1982-1993)

-MID-TEAR EXHAUST BMISSICK FACTCRS FCRBR LIGHT-DUTY GAS TRUCKS. < €000 LBS.

HYDECCABEONS (GN/M4I)
POR CALIFCRNIA ONLY

e o~ ————— A WD o A W = A A " D - > W o W - — o ——— -

JMCDEL | . ' CALENDAR YERR - July 1
fYEAR 1982 1983 184 1985 1986 1987 1988 1986 1990 1991 1992

‘-—--l - ——  ————— —————— — —  — — —— - W — —— " —— " ——— > ——— - — - -~ W = = = - -

11963} 14.2

11964) 14.0 14.2
119654 13.7 14,0 14,2
11966¢ 13.4 13,7 14,0
119671 13. 13.4 13.7 1tu.C 14,
119681 10. 11.
119694 12.9 11,1 11,4 -
11370 10.4 1.6 10.9 111 11.4
119714 1.2 10.6 10.9 11.1
11972} 10.1 10. 4
11973 €.8 10.1
11974
11575
{19761
11977
115787
11979}
11980]
119814
11982}
11983
11984
11985}
119861
113874
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{19901
F1991}
11992
119931}
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*EMISSICN FACTCRS FGOR VEHICLES TR3IOUGA NODEL YEAR 1975 AND THROOGH
CALENDAR YEAR 1975 ARE BASED CN ACTUAL TESTS OF IN-USE VEBICLES.
POST~1975 CALENCAR YEAR EMISSICN FACTORS FOR ALL VEFICTLZ2S ARE PROJEC
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TABLE CAL-1I-32
RID-YEAR EXHAUST EAISSION FACTORS FOB LIGHT-DUTY GAS TRUCES < 6000 LBS,

CARBOR PMOROXIDE (GR/MI)
FOR CALIFCREIA ORILY

- - - - - R e W D WP AP e e 4 e W AR TR AR T A A AR W TS R .-

JRODEL | : CALENDAR YEAR - July 1 I
IYEAR 19720 1971 1972 973 1974 ¥975 1976 1977 1978 1979 1980 1981 |
Jomm o e e T e e e e e e e T e e —s——om e I
119511 119.9 1e

1195211185 1199 [}

j1953¢4117,1 t18_.S 1199 ]

119541156 117,71 118,55 119,9 ]

j 19551 118,0 #15,6 117,71 118,5 119.9 i

}
)
I
I
|
11856} 112,8 118,0 115,6 117,71 118.5 119,9] !
{195791110.6 192.8 Y1u_0 115.6 117_1 118_.55119.9 b
119581 108,7 110.6 112.4 18,0 11S.6 117,11118,5 119.9 I
171959 106.7 108.7 110.6 112_8 114,0 WI5_61137,1 118.5 119,9 ]
119601 104,7 %W6.7 108.7 110.6 112.4 114_01315.6 1171 118,5 119.9 i
1996 1[ 102,84 10&,7 106,.7 WHB.7 110.6 112,8)114,0 115,6 117.1 118,5 119,9 )
119621 $9.9 102.4 108_7 106.7 108.7 110.6)192.4 114,0 115,6 117.1 ¥118.,5 119.9 |
11963 97,1 .99,9 102.4 108,7 06,7 108,71110,6 112,58 118,0 115.,6 117,1 118,5 |
11968) 94.0 97.1 99.9 102.8 10a.7 wW06.7)108.7 110.6 112.4 118.0 115.6 17,1 |
11965] 90.6 9%.0 97_.% 99.9 102.4 104_.7]106.7 108.7 110.6 112.4 118.0 115.6 |
11966 87,0 90.6 95,0 97.t 99.9 102.4]104.7 106.7 W8_.7 110.6 112.4 1180 |
11967] 63,0 87.0 90.6 94.0 97,1 99_9)1102.% 047 106.7 108.7 110.6 112.4 |
11968} 52.3 60.8 68.7 76.0 82.8 89.0] 96,7 99.8 104_3 108.4 1124 116.2 )
11969 83,2 52.3 60,8 68.7 76,0 82.8) §9.0 98,7 99.8 104.3 108.4 112,84 |
$1970) 34,8 83,2 52,31 60.8 68,7 76.0) 82.8 89.0 94.7 99.8 104_.) 108.4 |
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}197 49 34,8 43.2 52,3 60.8 68.7) 76.0 82,8 89,0 94,7 99,8 1W4a,3
11972} 32,8 @3_,2 52,3 60.8) 68,7 76,0 82,8 89,0 94,7 99.8
1197234 34,8 83,2 52,3} 60,8 68,7 76.0 82,8 89,0 94,7
11978 | 34,8 43,2} 52,3 €0.8 68,7 76.0 82,8 89,0
11975 "19_3] 26.6 39,5 41,8 &®B.7 55.1 61.0
1197¢} ] 19.3 26,6 34.5 a1.8 uB.7 S5.1?
11977) 19.3 26.6 34,5 41,8 487
119789 16,9 28,2 32,1 39_4
11979 5.2 8.4 11,8
119801 5.2 B.4
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SERISSION FACTOBS FOR YERICLES THROUGN MODEL YEAR 1975 AND TRROUGH
CALERDAR YEAR 1975 AREZ BASED OF ACTUAL TESTS OF 1P-USE VEBICLES,
POST- 1975 CALEEDAR YEAR ERISSION FTACTORS FOR ALL VEHICLES ARE PROJECTED,



TAELE CAL-II-32 (PCR CALENDAR YZARS 1982-1993)

MID-YEAR EXHAUST ENISSICN P2CTORS FOR LIGHT-CUTY GAS TRUCKS < 6000 LBS.
CARBON, ¥OKOXIDE - (G1/MI)
PCR CALIFCRNIA ONLY

—— — —— - - W G - D D P W D i D G W WDy W UL e T R D P e AP D W D W W AR A W an A 4D P D e .

{4ODEL| CALERDAR YEAR - July 1 {
JYEAR [ 1982 1983 1954 1985 1986 1987 1985 1989 1950 1991 1992 1993 |

[1963{119.9
115641118.5 116
119651117.1 118
1196 £1115.6 117.1 118.5 119.
11967 1114.0 115.6 117.1 118,
116631 113.7 123.1 126.2 129.
J19694116.2 119.7 123.1 126.
1197041124 116.2 119.7 123.
J19711108.4 112.4 116.2 119,
119721104.3 108.4 112,86 11€.

9
5
2 132.1 136.8
Z129.2 132.1 134.8
1 126.2 129.2 132.1 134.8
7 123,71 126.2 129.2 132.1 134.8
2 119.7 123.1 126.2 129.2 132.1 134.8
11973§ §9.8 104,3 108.4 112.%4 116.2 119.7 123.1 126.2 129.2 132.1 134.8
{19741 9u.7 99.8 104.3 108.4 112.4 116.2 119.7 123.1 126.2 129.2 132.1 134.8
f1975) 65.4 71.3 75.7 7%.6 83.2 86.7 B3%.9 93.0 95.9 93.6 101.3 103.7
7
3
c
[}
g
c
u
]
c

119761 61.0 66.4 71.3  75. 79.6 83.2 836.7 3%.9 93.0 95.9 98.6 101.3
119771 55.1 61.0  66.4 - 71. 75.7 79.6 83. 86.7 B89.9 93.0 95.9 98.6
11978] u6.3 52.7 58.6 6u. ‘

119751 15.0 18.0 20.8 23. 25.7 27.9 2.8 31.5 33.1 34.6 3I6.0 37.4 -
11980} 11.8 15.0 18.0 2¢0. 23.4 25.7 27.% 29.8 31.5 33.1 34.6 136.0
11581 7.7 10.7 3.4 16. 18.4 20.6 22.6 24.5 26.1 27.6 28.9 30.2
11982] 5.0 7.7 10.7 13. 16.C 18.4 20.6 22.6 24.5 26.1 27.6 28.9
}165383 ] 5.0 7.7 10. 12.4 16.0 18.4 20.6 22.6 Z4.5 26.1 27.6
11984 | .0 7. 10.7 13.4 16.2 1B.4 2C.6 22.6 2u4.5 26.1
11935] ) v 5. 7.7 10.7 13.4 16.0 18.4 20.6 22.6 24.5
11986] 5.¢C 7.7 -10.7 13.4 16.0 13.4 20.6 22.6
11857 5.0 7.7 10.7 13.4 16.C 18.4 20.6
11988 5.0 7.7 10.7 13.4 16.0 18.u
11589 5.0 7.7 10.7 13.4 6.0
{1990 S.0 7.7 10.7 13.4
11991 5.0 7.7 10.7
119521 5.0 7.7
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#ZMIS3ICY PACTCES FCR VEHICLES TERQUGH MODEL YZ2AR 1975 AND THROUJGH
CALENTAR YEAR 1975 ARE BASED CN 3CTOAL TESTS CP IN-0SE VEHICLES.
POST~-1975 CALENDAR YEAR ENISSICN FACTORS POR ALL VEAICLES ARE PRCJEBCIZEL.
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TABLE CAL-II-QA

FID-YEAR EXHAUST 2M1SSIOR FACTORS FOR LIGHT-DUTY GAS TRUCKS < 6000 Las.:
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SEAISSION FACTORS FPOR VEHICLES THROUGH RODEL YEAR 1975 ARD THROUGH

CALEYNDAR YBAR 1975 ARE BASED OM ACTUAL TESTS OF ]IN-USE VERICLES,

POST- 1975 CALENDAR YEAR ENISSION FACTORS FOR ALL VYERICLES ABE PROJECTED,
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(FOR CALENDAR YEARS 1982-1993)
ONLY

NITROGEN OXYIDES (GM/MI)
POR CALIFOREIL

TABLE CAL-II-4A
BID-YEAR EXHAUST BBISSICN FEACTORS FOR LIGHT-DUTY GAS TRUCKS < 6000 LBS.
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TABLE CAL-11-28
RID-YEZAR EYHAUSY ENISSION FACTORS FOR LIGHT-DUTY GAS TROCKS 6001-8500 LBS.

HYDEROCARBORS (GA/A1)
FOR CALIFORNIA ORLY

- = n Y A R R S SR R R e = = A e P e e S D e A Ve MR R A P e G S - - -

|AODEL} . CALENDAR YEAR - July 1 |
ITEAR (1970 1971 1972 1971 1874 1975 1976 1977 1978 1979 1980 1981 |
fm e o o e e e
119519) 15.6 |

11952] 15,3 15,6 ]

119531 15.0 15,3 15.6 I

§19583 14,8 15,0 15,3 15.6 |

11955 18,5 18,8 15,0 15.3 5.6 |

119%61 4.1 18,5 4.8 15,0 5.3 15,6
11957) 13,8 1&_.1 18,5 18,8 15,0 15.3] 15.6
119581 13,2 ¥3_8 8.1 8.5 8.8 15.0) 15.3 15,6
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|

1

|
119597 13,1 13_.a 13_.8 8.1 4.5 1a_8 15.0 5.3 15.6 t
11960§ 12,7 13,1 13.4 13,8 98,1 14.5¢( 1.8 15.0 15.3 15.6 i
J196 9] 12,2 . 12,7 3.1 13,8 13,8 1a_1] 18,5 14.B 15,0 15,3 15.6 !
119621 11,8 12,2 12,7 13,1 13,4 13_.8¢ 4.1 va_.5 1a.8 15.0 15,1 5.6 |
17963¢ 1.3 1.8 12,2 12.7 3.1 13.3) 13,8 1a,1 w,5 14,8 15.0 15,3 |
$196a( 10,7 *1.3 1.8 12,2 12,7 ¥3.1f 13.a 13.B W1 4.5 18.8 15,0 )
11965] 10.2 10.7 31,3 V1.8 32,2 12.7( 13,1 13,4 13.8 1a_1 18,5 1A.B |
p19661 9.5 0.2 10,7 1.3 1.8 $2.2) 2.7 ¥3.1 13,4 13,8 14.1 VA5 |
19967 8.8 9.5 10.2 1.7 V1.3 ¥1_.8p $2.2 12.7 13_1 13_.8 13.8 1&a.1 |
1196¢8) 8.0 8.8 9.5 10,2 0.7 1313 1.8 12,2 ¥2.7 3.1 13,4 13,8 }
11969 3.3 8.7 5.5 6.1 6.7 7.2} 7.7 8.2 8.6 9.0 9.4 9.7 |
{1970 3,2 3.9 4,7 5.5 6.1 6,7y 7.2 1.7 8,2 8.6 9.0 9.4 |
11971} 3,2 3.9 &,7 5.5 6.1 6,7 7.2 7,17 8,2 8.6 9,0 |
11972 3.2 3.9 4.7 5.5) 6.1 6.7 7.2 1.7 8.2 B.6 |
11973} 3.2 3,9 &,7] 5.5 6,1 6,7 7,2 1.7 8.2 )
11974} 3.2 3,91 8.7 5.5 6,1 6,7 1.2 1.7 1
11975 3,21 3.9 &.,7 5.5 6.1 6.7 7.2}
11976 1 3.2 3.9 4,7 5.5 6.1 6.7 |
11977] | 3.2 3.9 4.7 5.5 6.1 |
11978 ! 0.4 0.7 1.1  1.u |
11979) ) 0.8 0.7 1.1 |
11980} I 0.4 0.7
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OERISSIOR FACTORS FOR VEHICLES THROUGH MODEL YEAR 1975 AND THROUGH
CALENDAR YEAR 1975 ARE BASED OD ACTUAL TESTS OF IF-USE VERICLES,
POST-1975 CALERNDAE YEAR ERISSION FACTORS FOR ALl VEHICLES ARE PROJECTED.




TAELE CAL-II-2E (FCR CALENDAR YEARS 1982-1993)

WID-YEAR EXHAO0ST EMISSICN FACICRS FOR LIGHT~DUTYI GAS TRUCKS 6001-8500 LBS.
BYDBECCARBONS (GHM/NT)
POR CALIFCRNIA ONLY

|MODEL} CALENCAR YEAR - July 1 |
I YEAR {1982 1983 1964 1985 1986 1937 1988 198% 1990 1991 1992 1993 |
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*24I1SSICY PACTCRES FOR VERICLES TARCUGH MODZIL YEAR 1975 AND THROUGH
CAZINDAR YEAR 1975 ARE BASED ON ACTUAL TESTS CF IN-O0SE VEHICLES.
POST-1975 CALENDAR YEAR EXISSICN FACTORS FOR ALL VEHICLES ARE FRCJIECTED.



TABLE CAL-II-3B

AID-IEAF EXYAAUST ENISSTON FLARCTOBS fOl LIGHT-DUYY GAS YROUCKS 6001-8500 LBS,
CAEBOR RAOPOXIDE (GA/NI)
FOB CEZLIFORN1A ONlY

- — - - - - - —— - Y - e W o e i T Al G i W B T o W T W Tl W e D - "l - T -

{RODEL] 4 CALENDAR TIAR - July 1
IYEAR J7970 7197t 1972 3973 1974 1975 1976 1977 1978 1979 1980 1981 )
e Dttt bt ——————-- "o oo e '
119517 129,2 | {
119921127.8 129.2 I |
17953) 126,8 127,8 129,2 I i
§1954 ) 123,9 126.4 127,80 129.2 i |
1195591233 126.9 126,84 127.8 129.2 0 |
119567121,7 23,3 128_.9 126.4 127.8 129, 2] |
119571119,9 t21.7 123.3 124,.9 126,4 127.8)129,.2 |
{1958)118.0 119.9 121.7 %23.3 28,9 126.4)127.8 129.2 1
119591 116,0 118,0 119.9 127_7 123.3 124,91126_.0 127.8 129_2 |
1196011338 116.0 118.0 119.9 121.7 123.3|126,.9 126,86 127.8 129.2 )
1196 1]131.6 $13.8 116.0 118.0 119.9 128,.7)123,3 124,9 1268 127,68 129,2 '
119621 109.2 Vri_6 113_.8 M16.0 118_.0 119_91321,.7 1323.3 128,9 126,48 127,.8 129,2 |
119631 106.6 109.2 111.6 113.8 116.0 T18.0§119.9 121.7 123.3 128.9 126.4 127.8 |
11964§103.8 106.6 109.2 111.6 113.8 116.01116.0 119.9 121.7 123.3 12&.9 126.86 |
11965} 00,7 103.8 106.6 109.2 111.6 113.81316,0 119,0 119_.9 121.7 123.3 128.9 |
11966] 97.3 100.7 103.8 1W0b.6 109.2 111.671113.8 116.0 118.0 119.9 123.7 123.3 |
119677 93.6 97.3 100,7 103.8 106.6 109,2j3¥11,6 113,.8 116.0 118,0 119,9 121.7 |
11968 89.4 93,6 97.3 00,7 103.8 106.6)t09,2 111.6 113,8 116,0 118,0 119.9 |
11969} 42,5 S3.,8 62,3 69,8 76.6 B2.8} 88.4 93.6 98,5 103.0 107.3 11%.3 |
j¥970} 36,0 38,5 53,8 62.3 69.8 76.6] 82.8 88.8 93.6 98.5 103.0 107.3 |
|
|
1
|
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11971) 36,0 uwu_.,% 53,0 62,3 69.,8f 76,6 82,8 B8BB_4 93.6 98,5 103.0
j1972} 36,0 k.S S53.B 62,3} 69,8 76.6 B2.8 BB, & 93,6 98.5
19973 36,0 84,5 53,8) 62,3 69,8 76,6 B2,8 88 .4 936
11974 36,0 8a_5§ 53,8 62,3 69,8 76,6 82,8 88,4
J1975%} 36,0)] Aa4,5 S3.,8 62,3 ¢9.8 76.6 82.8
11976 | 36.0 a&s.5 538 62.3 69%9.8 76.6
119771 36,0 a»_.5 53.8 62.3 69.96
$119781 16,8 28,2 32.3 3%.7
119791 6.8 28,2 32,3
] Y9€ 0| 16,0 28_.2
J198 1] 5.0
11982}

11963
11984
11985]
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§1990%
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SENISSIOR FACTORS FOR VEBICLES TRAROOGR RODEL YEAR 1975 amD THROUGH
CRALENDAR YEAR 1975 ARE BASED OF ACTUAL TESTS OF JIR-USE VEBICLES,
POST- 1575 CALENDAR YEAR EBISSION FACTORS FOR ALL VERICLES ARE PROJECTED,



TAELE CAL~-II-3BE (POR CALENDAR YEARS 1982-19%3)

MID-YEAR EXHADST EMISSICN FACIORS FCR LIGHT-DUTY GAS TRUCRS 6001-8500 LBS.
CARBCE 2ONCIIDE (GM/MI)
POR CALIFORNIA ONLY

JEODEL| CALENTAR YEAR = July 1

JTEAR } 1982 1983 1984 198¢ 1986 1987 1988 1989 1990 19971 1992 1993
l—--- ----------------------------------------------------------------------
119631129.2

j19643127.8 129.2

11965} 126.4 127.8 125.2

1196561124.9 12€.4 127.8 129.:2

119671123.3 120.9 12¢€.,4 127.8 129.,2

{19681121.7 123.3 124.9 126.4 127.8 129.2

119691115.2 118.8 122.1 125.3 128.3 131.2 133.8

119703111.3 115.2 118.8 122.1 12E8.32 128.3 131.2 133.8

11971§197.3 111.3 11,2 118.8 122.1 125.3 128.3 131.2 133.8

§1972¢103.0 107.3 111.3 115,22 118,68 122.1 125.3 128.3 131.2 133.8

}1973] 98.5 1C2.0 107.3 111.2 15,2 116.8 122.1 125.3 128.3 131.2 133.8

|1974f 93.6 9&.5 103.0 107.2 111.3 115.2 1168.8 122.171 125.3 128.3 131.2 133.8

11975} 88.4 93.6 98.5 103.0 107.2 111.3 115.2 118.8 122.% 128.3 128.3 131.2

{1976 22.8 €8.u4 93.6 98.%t 102.0 107.3 111.3 118,2 118.8 122.1 125.3 128.3

11977} 76.6 82.8 88.4 93,6 98.% 103.0 107.3 111.3 115.2 118.8 122.1 125.3

11978) ub.2 S2.1 57.4 €2.4 66.5 7T1.tv 75.0 78.8 82.2 B5.€&€ B88.7 91.56

11979y 33.7 46.2 52.1 57.4 62.4 66.9 71.1 75.0 78.3 B2.2 85.6 38.7

}156804 32.3 39.7 46.2 52.1 S7.4 62.4 66.9 71.1 75.0 78B.8 B82Z2.2 85.6

115834 7.7 10.8 15.5 16.C 1B8.2 20.2 22.0 23.7 25.3 26.8 28.2 29.5
€ 16.C 18.2 20.2 22.0 23.7 25.3 26.8 28.2

115821 5.3 7.7 10.8 13,
S.C 7.7 10.8 13.% 16.0 18.2 20.2 22.0 23.7 2%5.3 26.3

11533

1964 | S0 7.7 10.8 13.5 16.0 18.2 29.2 22.0 z3.7 25.3
1985 s.C 7.7 10.8 13.% 16.0 18.2 20.2 22.0 23.7
1986 s.¢ 7.7 10.8 13.5 16.0 18.2 20.2 22.0
1587 5,0 7.7 10.8 13.5 16.C 18.2 20.2
1988 5.0 7.7 10.8 13.5 16.0 18.2
1599 5.0 7.7 10.8 13.5 1€.0
1990 5.0 7.7 10.8 13.5
1591 5.0 7.7 10.8
1992 5.0 7.7
1993 5.0
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*EMISSION FACTORS FCR VEEICLES THRCOGH MODEL YEAR 1375 AND THROOGH
CALENDAR YEAR 1975 ABE BASEC CN ACTUAL TZSTS CF IN-USE VEHICLES.
PCST-1675 CALENCAR YEAR EMISSICN FACTORS POR ALL VEEICLES ARZ PROJECTED.
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TABLE CAL-II-4B

FIC-YEAR EXIHAUST EMISSION FACTORS FOR LIGHT-DUTY GAS TRUCKS 6001-8500 1BS,

NITROGEN OXIDES (GRr/ml)

FOB CALIFORNIA ONLY

- July
1977 1978 1979

1976

CALERDAR TEAR
1975

1974

1973

Eal
[}
0

1972

FalEal
[}

0 0

1971

FalSal )]

11970

555555500000000
L T T S T O N R I ) [

666665655555555

5555555500000000
¢ ¢ v o & 0 8 & - ¢ o o

6666666655555555

55555555500000000
* ¢ o 0 0o 0 L I R I I L

66666666553555555

SN NNnnNnnNnnvVvoooooooco
e & ¢ 3 & 1 2 6 8 2 " e 3 0 2 a2
VDO DD DDV LOLOVN AN AN NN AN

5555555555500000000
L]

6656666666b55555555

NN AN A DD N NANNANO O DOO0COCO
L T T R R R R N T TR R S T R R R }

VWO OO LD OO OVONNNDANNN

- o . . - e W e S e E e = e
DN A AN NNV N0 0G0 O0Co
* 0 L] . 9 L] L] . L[] | I [ L ] L[] e L[] L] L] [ I
SOV L VI DO R IOV L LN NN NN

AN AN AN AOANDHNNTNNNDOO0 D200

VOOV L OV D IOIPWISI2 LT NNANN NN

NADSHID A NN NNANNNDODOCS O
LI L I T S R B R S R R R S O T

GO LDV DO OVO DO DO I DDD DV A NN

VAR DOL/ AN ANV ANNNDCO DO
*® & & 9 8 5 &4 §© & & B a4 ¥ B o B B 0 @
VDOV OVLLED O DO LD O ONSN NN

555555555555555000
o e o v 0 s e 0 ¢ o & 3 2 0 s 0

666666666666656555

55555555555555500

[= oo Bea - JJR -]
[ T T T

NNN™O

Q- @
« 0 9

AN - -

on®
[ ] L] L]
-

o ®
[ ]
¥ Ral

Q
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L e e e

TAROUGH PRODEL YEAF 1975 AND THBOUGA

V97?5 ARE BASED ON ACTUAL TESTS CF 1M-USE VEHICLES,

POST-1975 CALERDAK YEAR ENILS1ICN FACTOKS FOR ALL VYEHICLES ARE PROJECTEID,

SFRISSIOR FACTORS FOR VEHICLES

CALI®DAR YEAR
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GAS TRUCRS 6CC1-8500

CNLY

(FCR CALENDAR YZARS 1682-1993)
FCR LIGIT~DOTY

NITBCGEN OXIDES (GE/MI)
FOF CALTFCR2NIA

CAL-II-UE

EMISSICN FACTIORS
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TABLE CAL-1I-5a

TRAVEL WEIGHTING FACTOR CALCULATION

LIGHT-DUTY GAS_TRUCKS_< 6000 LBS,

{a) (b)
Vehicle Fraction Total Anrual Mileage {(a)* (b)/SON)
_-hge___Begistration  Accumulation Rate (a)9(b] Travel Fraction
1 0.06) 15900 969 .9 0.093
2 0,095 15000 25,0 0.136
3 0.094 1000 1316 ,0 0,126
Y 0.103 13100 1389.3 0.129
5 0.0813 12200 1012 .6 0.09?7
3 0.076 11300 858 .8 0.082
7 0.07e 10300 782 .8 0,075
8 0.0613 9400 592.2 0.057
9 0.054 8500 459 .0 a.,.044
10 0.04) 7600 326 .8 0,031
1 0.036 6700 21,2 0.023
12 0,024 6600 158 .4 0.015
13 0.030 6 200 186 ,0 0.018
18 0o.,028 5900 " 165,2 0,016
15 . 0.026 5500 AR 0.014
16 . 0.024 $ 100 122 .4 0,012
17 0,022 5000 1100 0.01%
18 . 0,020 4700 94,0 @.009
19 0.01%8 4y4ao0 79.2 0.008
20 0.016 4400 70,8 @.007

som: 10462.2



TABLE CAL-II-5B

TRAVEL WEIGHTING FACYIOE CALCULATION

(a) ' - {b)
Vehicle TFractioa Total Annual WMileage {(a) ¢ (b) /SUN)
--Rge__ _Regjstratjon_ = Accusulation Bate (a]® (b} 7Travel Fraction

0.037 15700 580.9 0.061?

2 0.070 15700 1099.0 0.116
k) 0.078 14100 1099 .8 0.116
4 0.086 12600 1083 .6 0,115
5 0.07% 11300 847.5 0.090
6 0.075 10200 765.0 0.081
7 0.07% 9000 705.0 a.07%
) 0.068 ' 8600 S84 .8 0.062
9 0.059 8000 472.0 0.050
10 0.05) _ 7500 397.5 0,042
11 0.0an 7100 312 .4 0.033
12 0,032 6600 2112 0.022
1) 0,038 6300 239 .4 0,025
L 0.036 6000 216 .0 0.023
15 0.038 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 1316 0.0 14
19 0.026 w400 114 .8 0,02
20 0.02a 2100 _.98,.4 0.010

sum: 9461,9




TABLE CAL-II-SC

AYERAGE CUMULATIVE AILEAGE
8Y YEHTCLE AGE - Jaly 1

LIGHT-DUTY GAS _TRUCKS < 6000 LBS,

Age_(Years} <Cuaulative Bilesge

1 596 2
2 19622
3 34369
q Q81?2
5 61022
6 72997
7 gaoay
8 94122
9 103297
10 111571
LB 118946
12 125646
13 132137
14 138265
15 14062
16 149462
17 154546
18 159465
19 164090
20 168499

tbe?.ethodology for calculating average cumulative pileage
is presented in Appendix G,

3
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TABLE CAL-II-5D

AVERAGE CURULATIVEI BRILIAGE
BY VERICLE AGE - July 1

FICHT-DUTY GAS_TRUCKS 6001-B500_ LPS,

Age_(Years) Cupulatjve Bileage
1 +1-1.1.]
2 19625
3 3a87S
8 48603
S 6088a
6 71916
7 81925
8 g1125
9 39581

10 107459
11 118862
172 121838
13 128365
1] 138590
15 140459
16 185890
17 151083
18 155965
19 160590
20 164975

The methodology for calculating average cumulative aileage
is presented i» Appendix G,
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TABLE CAL-II-HA

Ceneral Foraula for Ripstwx

The general forsula for the speed-temperature-hot/cold correction
factor, Bipstux, for LIGBT-DUTY TRUCKS (0-6K GVYN) is given by:

Ripstvx = !!LE.I!B!...!LSI_LE!_..!££2Z£!!l

vhere (using

'} S (exp (a-b3T)

BAGITERR =

BAGITERN = x L Y|
BAG2TERRM = (V-w-x)9(
DENON = (d0 + d1%p)

fraction of
fraction of
arbient temperature (F)
vehicle age pinus 1,

in years

on

4+ c ¢ doR)e(v(2,81)/v(2,20))
e s f*h)3(v(g,53)/v(9.26))
h » j3a)e(v(9,s2)/v(9,16))

index for model-year/region groups; see Table I-6a

£1,82,83 = average speeds (miles/hour)

v(g,si)

and

vhere:

for bags 1,

= bag-specific speed correction ftactor;

2, and 3
see Appendix B

total miles which are drivep in cold start condition
total miles which are driven 1n hot start condition

a,b,c,d,e, f,h,),d0, and d1 ace constant coefficients wvhich are

fuactions of model-year group and pollutant,

as follows:

* for multiplication and exp for expomential function}:

I RCy
-1 HC|
1 HC}

{Peol |Eqn ] a ] b | c ) 4 | e ] f { h J 1 40 j 41
== o [ ———— e =~ [-==-- | === | === [ ===~ === | ===-- |==-—1
Tt 2,9310),0147791 673 .569( 4.75 | ,.393| 5.69 JU71) 5,.67| ,47)
2 | 2.93101.018279] -2.41] .B&3] 2.43 | .9951 2.61 <9971 2.00) .64
3 ¢ 2.,4339),02359vf ,623) .30t V,.%1 | .288) 1,0% .2701 1,38] ,28]
a | 1.9938]_.022269] -.032] .04%) ,497 t ,357) anl « 17251 <S4t ,281
Il B B i Tasidntei | ===~~~ [==<=== t----- f--~—----- {--—-=t--—
T 1 S5.6548].0159651-t1u_74) 9.62] a2.8a) 5.76) 57 57| 7.741%6.2317.59)
2 1 5,65081,.015965¢-33_.89] 9,771 25,261 &.71) JI5.90) 6.70)36.80[6,79)
31 5,5060),02B945 17,29 4,249 15,85 2.,3Q 21,171 3,13123,.7013,.W1
o | 4,239%) ,037522¢ ~-,.20 | 5,99] a,1217 2,20 3,96 2,12] 66,9813, W
e ———— ————— | Batedadadd | == | === |-~ | Rt e bbd Bttt it Retndeandl |
tf1 -%w0.) 0,0 | 1. ) 0,0 4 V1,25 ¢ 0,0 ¢ O,.81 .0 | 1,0 ] 0,0]
2 (-0, 0,0 ¢ Vv, } 0,0 ) ¥,26 1} 0,0 | O,80 ) 0,0 ] 1,0 0,01
3] -%o. 3 0,0 | 3.26 | ,335] 2,99 | 184 .89 | V6| 2,471 ,18)
@ -100, | 0,0 ¢ 3.05 ] .38 2.88 | .80 2.01 | _ 1261 2,46t .18]
b Ve I_ __ | | I | } | G |
| Used for Rodel Years: ]

n-
-3
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] For AC and CO

Pre-1968
1968-1974
Not Used
Post-1974a

Pre~-1968
1968- 1974
Not Used
Post-1974



http:jOl)'O(Y(9.s2)/Y(9.16
http:d01)0(Y(2.s1)/T(2.26

TABLE CAL-II-6B
General Foreula for Ripstux

The gemeral formula for the spedd-tolperltute'hot/cold correction
tactor, Ripstwx, for LIGBT-DUTY TRUCKS (6-B,5K G¥¥) 1s gaven by:

Bipstwx = (BAGITERM ¢ BAGITERA + BAG2TEBA}
DENOA

where (using ® for multiplication and exp for expomential function):

BAGITERN = v 8 (exp (a-bsT) 4+ c + dsA)s (v(2,81)/v(2,26))
BAG3TERA = S X e ¢« {¢2)¢(v(g,53)/v(g.26))
BAG2TERM = (l-w-x)?{ h + joR)*(v (9,52} /v (g, 16))
DEROA = (40 + A1%))

fraction of total miles which are driven in cold start condition
fraction of total miles which are driven in bot start coadition
ambient temperature (I)

vehicle age minus 1, in years

index for sodel-year/region groups; see Table I-é6a

51,582,83 = average speeds (miles/bour) for bags 1, 2, and 3

v(g,s51) = bag-specific speed correction factor; see Appendix B

L B
Hon oy

']

and vhere:
a,bh,c,d,e,f,h,j,d0, and d1 are constamt coefficients whichk are
fonctions of model-year group and pollutant, as tollows:

(FollEqn] a 1 b 1 < 1 d | e 1 £ 1 K 1 3 140 (dv|
e i e B Bt B Bt e B Bt Rt Rl
| HC| v § 2.9310),014779; ,6731 .569] 8_.75 [ .393| 5.69 | .87V] 5.67) 674
{ RCY 2 [ 2.93101,014779] -2.,81( .863} 2,83 | .555] 2,61 | .S97| 2.80] .64
| HCQ 3 1 2.03391.023591) _623) .300) 1.V1 | .284) 1.05 | .270| 1.)8] .26{
| RCY U | 1,9938],022269) -,032] .Qasy ,u97 | ,357] 0283} L1751} 20} 284
I e Rl Sty g----- ) --=--- | ===~ | -~=-m- | ~—~=- p--=--- | === f-----t--~—1
1 COp 1 | S.65881.01%965) 14,74 9.62] ¥2.84) 5.76) ST.57) 7. 76[56.u3}7,.599)

{ €CO)] 2 { 5.6548].0159651-33.89] 9,771 25.26] #_71} 35.90] 6.70136.3046,79}
‘] cop 3 | 5.58600.028985] 11,29} 4,28) 15.85( 2.34) 21,17 3.13(123,7013, W}
| CO) & [ &.2391(,017522| -.20 | 6.99( &_%12] 2,201 3.96] 2.12§ 6.98]3. |
ol Sl Bt h--o-o-- |====-= h-==o- ) ====== I----- §--=-=- |----- |=====1-=—1|
I¥ox§ t | -100, ¢ 0.0 | t_l& ) 0.0 ) 1.25) 0.0 | 0,81 1 0,0 | 1,0 | 0,0
i¥ox| 2 | -100, § 0,0 |} +,16 ] D,0 | 1,26 { 0,0 ) 0,80 § 0.0 { 1,0 | 0,0}
|moxy 3 | -100, § 0.0 ] 3.26 } 335 2.99 | .184] 1.89 } _116| 2.a7| .18}
|¥Oxp & | -100. | 0.0 | 3.05 | .318] 2.88 | .180] 2.01 | .126] 2.u6f .18}
' | |

| ] Used tor Nodel Years: |
! Egn ==~ -s-csccssstc s s s oo o l
] f Ffor RAC and CO | For KOx i
[ Ebdaballl Bt ideh et batdeded it {
] 1 t hot Used ] Rot Used |
1 2 Pre-1978 | Pre-19178 }
13 1 Not Used i Jotr Used ]
I & | Post-1977 | Post-1927 '
ot t S |
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TABLE

CAL-II-6c

Specification of Speed Terss (Vg)
Usaed in the General Forsulas for Ripstex

LIGHY-DUTY TRUCKS (0-6K GVR)

FOBR CALIFORFIA ON1Y

Vebicle Group

Califormia
califorpia
California
Califorpia
California
California
California
California

Califormia

Pre—1966
1966-1967
1968

1969

1970

1971

1922

1973-1974

1975+

Gxoup Reference (g]

Groep
Groap
Group
Group
Group
Group
Growp
Group

Group

2

2

13

16

i8



TABLE CAL-11-64d

Specification of Speed Teras (Vg)
Used in the General Tormulas for Eipstwx

LIGHT-DUOTY TRUOCKS (6-8,5K GW¥W)

FOR CALIFORRIA ONLY

Vehicle Group Group Reference_ (q}
California Pre-19178 Group '3

California 1978¢ ' Group 18

RN |

Yo G
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TABLE CAl-1I-7

IDLE ERISSION RATES

LIGAT-DUTY TRUCKS: BOTA WEIGHT CATEGORIES

FOR CALITORNIA ONRLY

|
POLLUTAET | RODEL YEAR ENISSIOR RATE |
----------- | bt trbind N Radetddettttdedttbdd
I I |
HC }] PRE-1968 It 2,19 |
RC i 1968 I 1.20 |
8C | 1969-1978 |} 1.00 |
HC | 1975-1977 (] 0.99 |
HC | 1978 1 0.07 |
RC § 1979-1980 1 0,05 l
AC | 19819 H 0.04 |
i B |
Cco ] PRE-1968 11 16,58 |
co { 1968 N 13,77 |
co { 1969-1974 ] 14,32 |
co I 1975-1977 || 9,49 |
co ( 1978 1l 1,72 |
Co ! 1979-1960 ] 1,04 |
co | 1981+ N 0.48 t
| i |
¥Oox I PRE-1968 || 0.% l
¥OX | 1968 il 0,20 1
¥OX | 969-1972 || 0,26 )
JOX i 1973-1974 || 0,19 |
norx { 1975-1377 | 0.26 I
NOX I 1978 1 0.25 |
¥oIX | 1979-1980 |} 0.23 |
nox | 198%-1982 |] 0.09 I
00X ] 1983+ X 0.06 |
l n_ I D

1A _(CRsRIR,) | B (GR/RIN,) ___
I WEW YEHJCLE | DETERIORATION RATE
|

(PEE 10,000 WILES)

- - - -

0,18
0,20
0.20
0.19
0.05%
0.05
0.05

2.55
2.83
2,92
2.17
1.56
0,86
0.29

0.00
0.00
0.00
0.00
0.01
0.02
0.03
Q.0%
0.04

. o S———© o . . W . T = s T g o=

The Idle Esmission Factor is5 calculated from
the linear eguation € = a ¢ bY, vhere C is the
idle emission factor for a vehicle with
cumulative mileage A, 3 and b are the factors
listed in the above table, and Y = R/10000,



ROX
L 1) §
nox
H0OX
NOX
nOX
LIv)

TABLE CAL-IX-7A

IDLE ER1ISSYIOR RATES

LIGHY~-DUTY TRUOCKS (O0-6K GVW)

FOR CALIFOERIA

ORL

Y

NODEL YEARR

PRE-19¢68
1968-1974
1975-1977

1978
1979«

PRE-1968
19668-1974
1975-1977

1978
1979-1980
1981

PRE-1968
1968-1972
1973-1974
1975-1978
1979-1980
198 1-1982
1983+

REW VEHICLE
ERISSIOR RATE

2.01
0,68
0.28
0.07
c.08

16 42
12,73
2,02
1.72
0,48
0o_u8

0.16
0.26
0.6
0.25
0.28
0,09
0.0b

o . -~ - St et . s e, . e

{__A__(chAsm1B,) 1 B

The Idle Emission Factor is calculated from

the linear equation C

= a ¢+ by,

idle emission factor for a vehicle with
cuaulative mileage #,
listed 38 the above table, and Y =

AGH/RIN,) _
| DETERIORATION BAT
I (PER 10,000 WILES

g.18
0.20
0.19
0.05
g.05%

2.55
2.92
1,56
1.56
0.29
0.29

0,00
0,00
0.00
0,02

0.04

0,04
0.0u

- —— = —— — >~ - S ] 7 T 1. S, 3 2

where C is the

a2 and b are the factors

n/10000,

\.—M'
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TABLE CAL-I1-7B
IDLE ERMISSION BATES
LIGHT-DUTY TBUCKS (6-8.5K GYW)

FOR CALIFORRIA ONLY

— - 1A _(GA/MI¥,) |___B__{(GA/AIN,)
BEY VEBICLE | DETERIORATION RATE

B | it

| FOLLUTANY | MODEL YEAR || EHISSION RATE | (PER 10,000 BRILES)
=== |-———mmm==- -~ e e i
| I N {
! HC { PRE-1V969 || 2,93 | 0,18
| HC | 1969-1977 || 1.86 [ 0.20
1 HC I t1978-1980 11 0.07 | 0.0%
t HC ] 1980+ i 0.04 [ ¢.05
| | I !
t co } PRE-1969 }{ 17.24 } 2,55
{ co [ 1969-1977 |} 18.62 | 2.92
| co [ 1978-1980 |} 1.72 } 1.56
[ co | 1981+ 7] 0.,u8 | 0.29
! | I |
I nox ] PRE-V1969 H 0,18 | a.o0
| n0X I 1969-1977 || 0.2?7 { 0.00
I ROX | 1978-1980 11 0.25 ] 0,02
i RO1 i 1981+ it 0.09 | 0.04

I ! I

The Idle Emission Factor is calculated tronm
the linear equation C = a ¢ bY, vhere C is the
idle emission factor for a vehicle with
cunulative pileage M, a and b are the factors
listed in the above table, and Y = M/10000,



TABLE CAL-1]1-8

Craankcase and Evaporative ac,tliglioi Factors
(ga/ni)

LIGRT-DUTY THUCKS: BOTR NEIGAT CATEGORIES

FOR CALIFOREIA ORLY

0-6000 1b, Trucks (1) 6€001-8500 1b, Trucks (2)

Bodel TYear HC Enissions (qu/mi) BC Emissions(gs/mi)
Pre-1961 v " 5.63 A 7.70
1961-1963 3.3) 7.70
1964 -1967 : 2.53 7.70
1968-1970 2,53 2,53
1971-1974 1.76 2.53
1975-1977 o 1.76 2.53

1978 0.‘0 0.60

1979 0.60 0.60

1980 ¢ 0,15 0.1%

(1) Assumes that 0-6000 1b, trucks travel am average of 3,3 trips
per day and accusulate ap average of 29,8 siles per day,

(2) Assumes that &001-8500 1b, trucks travel an average of 10,9 trips
per day and accusulate an average of 63.6 nmiles per day,



TABLE CAL-1I-9

LDT Loidinq Correction Factor

(3dditional 500 Pounds, A1l Aodel Years)

The loading Correction Factor, L(p), is given by:

vhere:

L(p) = as(ci(p) - 1,0) + 1,0
= fraction of vehicles with additional load of 500 pounds
= correction factor values selectedlfron table belovw
= lLoading Correction Factor
letant(p) ct(p)
HC . 1.086
co 1.20
N0x 1.03



Rodel
Year

Pre-1968

1968-19469
1970-1972
1973-1974

1975+

TABLE CAL-IXI-10

SALES WEIGHT1ING DISTRIBUTIOR

0-6000 1b, Truck

e e . s ey’

.80

- 17

6001-B500 1b, Truck
_Sales Weighting __

20

>
N
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T

ABLE CAL-TIII-1°

EIHAUST EHNISSION RATES

HEAVY-DOTY GAS THUCKS

- — ——— — . " - S e e e

RC
AC
HC
"RC
HC
fAc
HC

co
Cco
Cco
co
CO
CO

NOx
NOx
NOx
NOx
NOx
10x
NOx

P Eh Kk T p——

PRE-1969
1969-1972
19713-1974
1975-197¢
1977-1979
1980-1982

1983+

PRE-1969
1969-1922
1923-1974
1975-1976
1977-1982

19834

PRE-1969
1969-1972
1973-1974
1975-1976
1977-1979
1980-1984a

1985+«

FOR CALIFORNIA ONLY

_i__A__{(GA/RILE] | ___B__(GH/AILE) ____|
1] WEM VEHICLE DETERIORATION RATE |
I{ EMISSIOR BATE (PEE 10,000 RILES) |

—— - ———— i ——— - - ——— -

¢

J

] 1
i } ]
i 23.90 | 0.58 (
I 18.50 | 0.53 0
T 22,02 | 0.53 )
T 18,16 |} 0.53 I
1 5.22 1 0.53 ]
" 3.50 | 0.53 i
T 1.86 | 1,06 {
I I i
t 272.90 | 3.06 i
" 212,70 | 6,15 i
(K} 218 .80 1 &€.15 [{
T 209,00 | 6.15 i
T 191,90 6,15 i
T 15,38 | 30,58 i
" I 1
1] 8.80 | 0.00 !
It 12.80 ] a.00 ]
T 10.50 0.00 I
I 7.50 | 0.00 !
I 8,08 | 0,00 }
T 6.20 | 0.00 I
it 3.99 | 0.30 i
K | (

The Exhaust Emission Factor 1s calculated fros
the linear equation C = a ¢ bY, where C is the
exhaost esission factor for a vehicle with
cumulative sileage N, @ and b are the factors
listed in the above table, and Y = N/10000,



TABLE CAL-II1I-2

RID-TEAR EZXHAUSY EAISSION PACTONS FOR GASOLINE-POWERED HEAVY-DUTY VEBICLES
RYDROCARBONS (GA/BI1)
POR CALIFORNIA ONLY

- - — - ——— - - - -~ - - - - ——— - -

JRODEL) CALENDAR YZAR - July 1
JYEAR (71970 t97v 1972 1973 1972 19725 1976 1977 1378 1979 1980 1981}

p19%af 38,3 33,5 36,8 351
119551 38,0 38,3 35,5 38,8 35,.%
119%6) 33.7 3,0 38,3 38.% 38_8 35.1)
119575 33.3 33.7 3.0 .3 8.5 38,.8) 35.1
| 1958 33.0 33.3 33,7 38,0 38,3 38_5] 38,8 35.1
17959 32.6 33.0 33.3 33.7 38,0 38,.3) 38,5 34.8 35,1
11960y 32,17 32.6 33,0 33,3 33.7 3a.0| 38,3 34,5 34,8 35,10
}1961; 31,6 32.% 32.6 33.0 33.3 33,71 34,0 38.3 38,5 34.8 35.1%
199625 31,1 31.6 32,1 32.6 33_.0 33.3) 33.7 3&.0 3a_.3 34,5 3u_B 35,1
§19631 30,84 31,1 31,6 32,1 32,6 33,0} 33,3 33,7 34,0 38,3 34,5 34,8
§3968) 29.7 30.4 31.% 31,6 32,1 32.6§ 33.0 33.3 33.7 35.0 3I&.3 3Ia.5
11965 29.0 29.7 30.8 31.% 31_.6 3I2.V) 32.6 33,0 33,3 33,7 3Iu_0 3u.3
119667 28_.1 29.0 29.7 30.u 3.% 31.6) 32.1 32.6 33,0 33.3 33.7 3a_0
)1967| 27,1 28.% 29,0 29,7 30,8 31.%| 31,6 32.% 32,6 33,0 33.3 33.7
jV968} 26.7 27.1v 28.% 29.0 29.7 30.4) 33.1 31.6 32,1 32.6 33.0 331.3
§1969) 19.5 20.5 21.5 22.a 23.2 23,9} 28,5 25,1 25.6 26,0 26,5 25.8
11970) 18,8 19,5 20,5 21,5 22.% 23,2} 23.9 28,5 25,1 25.6 26.0 26.5
{1971 8.8 9.5 20,5 2t.,5 22,44 23.2 23,9 24,5 25,1 25,6 26,0
119721 18.8 19,5 20,5 21.5) 22,84 23.2 23.9 28.5 25.1 25.6
11973} 22,3 23,0 24,0} 25,0 25.8 26.6 27,8 28,0 28B.6
13978} 22.3 23,01 28,0 25,0 25.8 26,6 27.4 28.0
17975 ‘ 19.a) 19,2 20,2 2%.1 22,0 22.8 23.%
8.8 19.2 20,2 21,1 22,0 22.8°
5.5 6.2 1
s.5 6
s

w8 wowWw
L I T

DL NNO .
- - - T OW . = e D = e o W M M G @ G S e G T AN @S @S G e e S e - o

SENISSION PACTORS FOR VENJICLES TBROUGR NODEL YEAR t975S RND THROUGH
CALEWDAR YEER 1975 AGE BASED DN ACTUAL TESTS OF IN-DSE VERICLES,
POST-1975 CALEIVDABR YEZAR EBISSION FACTORS FOR ALl VENICLES ARE PROJECTID,

196



TAELE CAL-IITI-2 (FOR CALENDAR YEARS 1982-1993)

MID-YEAR EXHAUST EMISSION FACTCBS FOR GASOLINE-POWERED HEAVY-DUTY VEHICLES
HYCFCCARBONS (GM/NI)
POR CRLIPORNIA ONLY

|MODEL CALEYDAR YEAR - July 1 |
JYEAR }1982 1983 1984 198BS 19€€¢ 1587 1988 1989 1930 1991 1992 1993 |

119664 34,3 34.5 34,8 35.1

|

{

{

|
{1287y 34.0 3.2 34,5 34.8 25.1 I
{16681 33.7 34.C 34,3 34,5 3u.g 35,1 {
11963y 27.2 27.5 27.8 28.C 28.3 28.5 28.7 f
}15704 25.8 27.2z 7.5 27.& 28.0 2B.3 2&.5 28.7 !
{171] 2¢.5 2.8 27.2 27.%5 27.8 28.0 28.3 28.5 28.7 I
11972} 26.0 2€6.% 26.8 27.2 27.%5 27.8 28.0 28.3 28.5 28.7 {
11¢73) 23.1 29.% 29.9 30.3 30.6 31.0 31.2 21.5 31.7 32.0 22.2 )
{19741 28.6 29.1 2.5 29.9 30.3 30.6 31.0 231.2 31, 31.7 32.0 32.2 |
113751 241 20,7 25,2 25.7 26.1 26,8 26.8 7.1 27.4 27.6 27.9 28.1 |
119764 23.5 2a.1 Z4.7 25.2 25.7 26.1 2é.4 26.8 7.1 27.4 27.6 27.9 |
J1S771 3.3 10.&6 11.2  11.6  12.3 12,7 13.1 13.5 13.8 14.2 14.4 14,7 |
119781 9.0 9.8 10.6 11.2Z 11.8 12.3 12.7 13.1 13.5 13.8 14.2 1u.4 |
113791 8.2 g.C 9,8 10.5 11.2 11.8 12.3 1Z.7 13.1 13.5 13.8 14.2 |
1198Cf S.5 6.5 7.3 8.1 8.8 9.5 10.0 10.5 11.0 11.4 11.8 12.1 1
{1611 4.5 £.t €.5 7.3 8.1 8, ¢ 9.5 1€.0 10.5 11.0 11.4 11.8 |
119821 3.8 4.c 5.5 6.5 7.3 8.1 8.8 9.5 10.0 10.5 11.0 11.4 |
] 19823 2.¢ 3.5 5.5 7.4 9.1 10.7 12.1 13.4 14.5 15.%5 15.5 |
RELER] 2.0 3.¢ 5.8 7.4 9.1 10.7 12.1 13.4 14.5 15.5 }
j 1955 2.0 3.8 5.5 7.4 S.1 10.7 12,1 12,4 14,95 |
{13364 Z.0 3.5 5.5 7.4 9.1 10.7 2.1 13.8 |
11587} 2.¢C 3.5 5.% 7.4 9.1 10.7 12.1 |
119834 2.0 3.5 5.5 7.4 S.1  10.7 |
11529 2.0 3.5 5.5 7.4 9.1 |
{199C1 2.0 3.5 5.% 7.4 |
11591 2.0 3.5 5.5 |
11962} 2.0 3.5 |
§19234 2.0 |

“ZMISSICN FACTORS FCR VEHICLES TEROOGH MODEL YZAR 1575 AND THRCUGH
CALENDAR YFEAF 1975 ARS ZASED CN ACTUAL TESTS 0OF IN-JSE VEHICLES.
TNST-1973 CALENCAR YEAF EMISSICN PACTORS FCR ALl VIHICLZS ARE FROJECTIED.



BID-YEARN

 YABLE-CAL-ITI-3

ETHAUST EBISSION FACTORS FOR GASOLill-POU!l!D BEAVYY-DUYY VERICLES
CABBOE PNORNOXIDE (6M/BI) ‘

FOR CALIFORRIA ONLY

- e S - - - " " ——— T - - = W P e P G R A = e e S e S e = An e = -

CALENDAR YEAR - July 1

{RODELY

|TEAR }1970

1972

1973

197

1975 1976

1977

1978

1979

1980

1981

I—--- O e G e e S R R . — . i Gn —n = . n G YR G G G e e L E——— A SN P A A . S M -

1195113318
11952(1330,5
119531329.0
{1958}327.6
1319551326, 1
{19561328,5
i19571322,7
11958)320.7
119591310.,6
11960]316.2
1196 11313.6
1196213106
1196313074

(19681301,7

119659299 .6
119661295.0
119671290,0
11968]284.5
1196912280
11970(1215.6
11971
11972)
11973
| 1974
11975
11976
11977
11978
11979
11980]
1198 1¢
11982
§1983)
11980
11985
] 19861
11987]
11988
11989
119907

331,08
330.5
329.,0
327.6
J26.0
324.,5
322,7
320.7
318.6
316.2
Ji3.6
J10.¢6
307,
303.7
299,.6
295.0
207,0
236.0

~22w_4

215,6

3328
330.5
329.0
327.6
326.1
J24,5
322.7
320.7
3t8 .6
3v%.2
313.6
31g.6
307.4
303.7
299 .6
257.1
287.0
236.0
228 .8
221.7

331.8
330.5-
329.0
327.6
3261,
3245
322,17
320.7
318.6
36,2
313,86
310,86
307,48
303.7
266,3
257.1
2070
236.0
230.5
221.7

l
331,04

330,51331,8.

329.01330.5
327.61329.0
326,1(327.6
328,51326,.1
322.71320_5%
320.71322.7
318,.61320.7
316,21318.6
313.61316.2
310,61313.6
307.41310.6
270,.61282,0
266.31278 .6
257.11266_3
287,01257,. 1
262_.V}253.1
230.5(1282,1
211,.91220.7

12t1,9

331.8
330.5
329.0
327.6
3261
324 .5
322.7
320.7
318.6
316.2
313.6
2886
282.0
278_6
266,3
263.2
253.1
232.3
220,7
1948

331.0
330.5
329.0
327.6
326,
328.5
322,.7
320.7
318.6
316.2
298 .8
288.6
2820
2786
272.8
261.2
263.3
232,13
203.6
1948

J3v.8

330.5

329.0
327.6
326 ,1
3285
322.1
320.7
jiwe,.6
299.7
298 .0
288 .6
282,0
280.7
272.4
253.%
283,3
215.2
203.6
198,86

- ——— > - ———— - ———— - —— —————— - = W= - W R W = m W W - —— e "W —— — -

*EMISSION FACTORS FOR VERICLES THRODGA MODEL YEAR 1975 AND THROOGH
CALENDAR YEAR 1975 ARE BASED OR ACTUAL TESTS OF 1IN-USE VERICLES,
POST- 1975 CALEYDAR YEAR ERISSIOE FACTORS FOR ALL VERICLEZS ABRE PROJECTED,
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TABLE CAL-III-3 (PCR CALENDAR YEARS 1982-1993)

MID-YEAR EYHAUST EMISSION PACTCES FOR GASOLINE-PONERED-HEAVY-DUTY YERICLES
CABBON MCNOXIDE (GY/MI) .
POR CALIFOBNIA ONLY

——— - ——— " A W W W - —— M W R P W TP P W D WD WP WD WP D U A W WA D WS N D WD G D U W WD R W W A S G D . - -

{HODEL| CALENCAR YEAR - July 1 ,
[YEAR 11982 1983 1984 1985 198€ 1987 1988 1989 1990 1991 1992 1993
119631331.8

{1964(330.5 331.,8

[1965}329.0 330.5 331.8

119661327.6 329.0 330.5 331.8

11967{326.1 327.6 329.0 330.% 331,

11968)324.5 326.1 327.6 329.C 330.% 331.8

11969(312.7 316.3 315.6 322.€ 325.° 328.4 331.1

119701308.8 312.7 316.3 319.€ 322.6 325.5 328.4 231.1

|19714304.5 308.8 312.7 316.2 319.6 322.6 325.5 328.4 331.1
11972{295.7 300.5 308.8 312.7 316.3 315.6 322.6 325.5 328.4 331.1
119731300.5 305.8 310.6 314.5 318.8 322.4 325.7 328.7 331.6 334.5 337.2
|19747294.7 300.5 305.8 310.6 314.9 318.8 322.4 325.7 328.7 331.6 334.5 337.2
1197512768.3 284. 290.7 296.C 30C.2 305.1 309.0 312.6 315,9 318.9 321.8 324.7
119764270.9 278.3 284.9 250.7 296.0 3CC.8 305.1 309.0 312.6 315.9 318.9 321.€
11977]245.5 253.8 261.2 267.8 273.6 278.9 283.7 288.0 291.9 295.5 298.8 301.8
119781236.3 245,.5 253.8 261.2 267.8 273.6 278.9 283.7 288.0 251.9 295.5 298.¢€
11979(226.2 236.3 245.5 253.F 261.2 267.8 273.6 278.9 283.7 288.0 291.9 295.5
119801215.2 226.2 236.3 245.% 253.8 261.2 267.8 273.6 278.9 263.7 288.0 291.9
11981§203.6 215.2 22€.2 236.3 245.5 253.8 261.2 267.8 273.6 278.9 283.7 288.0
[1982{194.3 203.6 215.2 226.2 236.3 2u5.5 253.8 261.2 267.8 273.6 278.9 283.7

~a
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{1683} 20.4 35.4 55.2 4.1 €1.5 107.3 121.5 134.,2 14S.4 1S5.4 164.5
}19BUL 20.4 35.4 85.3 74.1 91.5 107.3 121,S 1340,.,2 145.4 155,04
{1985 20.4 3S.4 55.3 74.1 91.5 107.3 121.5 134.2 145.4
11636} 2C.4 35,4 S55.3 7.1 91.5 107.3 121.5 134.2
11987 . : 20.4 35.4 55.3 74.1 91.5 107.3 121.5
119881 20.4 35.4 55,3 74.1 91.5 107.3
11989 , 20.4 35.4 S55.3 74.1 91.5
11990 20.4 35.4 £5.3 74.1
119914 20.4 35.4 55.3
11992 20.4 35,4
11993 20.4
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*EMISSICN FACTCRS FCR VEHICLES TARCUGH MODEL YEAR 1975 AND THROUGH
CALENCAR YEAR 1975 ARE BRSED ON ACTUAL TESTS CP IN-USE VEHICLES.
PCST-1975 CALENDAR YSAR EMISSICN FACTORS FOR ALL VEHICLES ARE FRCJECTZL.



TABLE CAL-III-4

M1D~YEAR EXRAUST EMISSION FACTORS FOH GASOLINE-FOWERED HEAVY-DUTY VEHICLES
NITEOGENW OIIDES (GA/MI)
FOR CALIFORNIA ONLY

-~ kA~ A e " o - -~ i~ Y~~~ - - - - - - - - -~ e - -

JBOCEL] ) CALENDAR - YEAR -~ July 1 .
IYEAR 1970 1971 1972 1973 1974 - 1975 1976 1971 1978 1979 1980 19¢1
[ et et T e e
11951}
11952
{195 3]
119501
11955}
11956
119597
| 1958 |
11959
}1960]
1V96 1
) 196 2
119613
§19b 4
1V965]
11966
11967
IRELY N
11969
11970 "
119714
119721 . .
11973} 1Ww0,s 10,5 10,5¢{ 10,5 10,5 %0.,5 10,5 10.,% 10,5
11974 . 10.% 10.5%) 0.5 10,5 10_.5 10.% 10.5 10.5
119751 7.%1 7.%
1197¢ |
11977 \
1197¢ ) |
11979 t
119809 !
119E 1) (
13982¢ C ]
11983 (
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$TNRISSION FACTORS FOR VYERICLES THROUGH MODEL TYEAR 1975 AND THROUGH
CALENDAR YEAR 1975 ARE BASED OW ACTUAL TESTS OF IN-USE VERICLES,
POST-1975 CALEWDAR YEAR ERMISSION FACTORS FOR ALL VERICLES ARE PROJECTED,
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TABLE CAL-III-4 (FPCR CALENDAR YEARS 1982-1993)

MID-YEAR BEXHAUST EMISSION PACTCRS 'FCR GASOLINE-POWERED HEAVY-DUTY VEBICLES
NITEOGEN OXIIDES (GH/NI)
P?O0R CALIPORNTA ‘ONLY

- . - - - ——— - - - D - T W W W A WS D W A e WP > wn W TR W WP U A A P A S =D W A S W W U A -

{ECDELI CALENDAR YEAR - July 1 |
|YEAF 1982 1983 1S84 198F 1986 1987 1988 1989 1990 1991 1992 1993 |
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*EMISSICN PACTCRS FOR VEHICLES TEROOGH MODEL YEAR 1975 AND THROUGH
CALENDAR YEAR 1975 ARE BASED ON ACTUAL TZISTS CF IN-USE VEEICLES.
POST=-1975 CALENCAR YEAR EMISSICN PACTORS FOR ALL VEHICLES AKE PROJECTED.




TABLE CAL-III-S -

TRAVEL WEIGHTING FACTOR CALCULATION

(a) ' (b) :
Vehicle Fractiom Total Annual Bileage {(a) s (b) /S0A)
_-Age _Begistration_ = Accumulation Bate (a}®{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
a 0.086 156500 . 18190 0120
) 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 0600 720.8 0.063
9 0.059 ‘ 9500 560 .5 0,089
10 0.053 Y : 1) 6455 .8 0.0a0
1" ' 0.0a4 ' 7800 383.2 0.030
12 0.032 7000 228 .0 0.020
13 0.038 6300 239 .4 0.021
4 0.036 5900 2124 0.019
15 0.034 5300 180 ,2 0.016
16 0.032 4900 156 .8 0.014
17 0,030 : 4700 91,0 0.012
18 0.028 8660 128 .8 0.0
19 0.026 2400 114 .4 0.010
20 0.024 4200 __1o0.8 0.009

sum: 1t463.8



TABLY CIL-III-SA

AVERAGE CDBULATIVE NILEAGE
BY VENICLE AGE -~ July 1

o e o . gt e e i T — — ——

Age_(Years) Cumulative Nileage

1 3750
2 19000
3 37862
. 55725
5 72232
b 87212
7 100712
8 112725
9 123362
10 132887
1 11500
12 ~ 189300
13 156312
W 162650
15 168525
16 173850
17 178775
18 183487
19 188075
20 192474

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



TABLE CAL-III-b
SPEED CORRECTION FACTOR COEFFICIENTS
FOR GASOLINE-POWERED REAVY-DUTY VEHICLES

FOR CALIFORNIA ONLY

" ——— " ———— o T . 1 Sl S St o o S S g o . S e S o . —— - ]~ ] — ]~ ——— - -

HIDBOCABBOXS “|____CARBON RONOXIDE___|BIT

TTh B c A B C

e - e . Wi "

i
2.420 -0.153 0.0016)] t.780 -0.117 0.0015] 0.851 0.0074

1.560 -0.096 0.,0009| 1,240 -0,078 0.0008] 0.820 0.0081

|
|
l
' .
1 1973-197a
|

!

}
I
!
]

, ]

T S o

196%-1972) ° 1,140 -9,065 00,0004 1,%0 -0,097 0,007 0,812 0,009
!
! ) I
[} 1.%40 -0,071 -0,00013} 0,620 -0,039 0.,00048} 0,768 00,0120
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TABLE CAL-1I1I-7
IDLE ENISSION RATES
HEAVY~-DUTY GAS TRUCKS

FOE CALITORRIA ORLY

- ___1__A_ _(GAzmIn,) | __B__(GN/NIN,)
i 1t PEV VYERICLE DETERIORATION BATE

FOLLUTANT

1 {
| MODEL YEAR )| EBISSION REATE | (PER 10,000 RILES)
---------- Rttt I sttt R
| ] |
Ac | PBE-1969 || 3.85 ) 0.18
BC i 1969-1972 || 0.7t | 0.20
HC { 1973-1974 |} 3,09 | 0.20
HC { 1975-1976 || 0,18 | 0.20
AC P 1977-1979 0.05 | 0.20
nC | 1980-1982 || 0.03 0.20
AC {  19813¢ " 0.01 ) 0.40
! B t
co { PRE-1969 || 28,63 ) 2.5%
co | 1969-1972 |} 15,70 | 2,92
co | 1973-1978 | 21,92 | 2.92
co | 1975-1976 || 8,40 | 2,92
co | 1977-1982 || R.08 | 2.92
co { 19834 " 0.32 | 5,00
I il |
NOX | PRE-1969 ] Q,02 | 0,00
xoX { 1969-1972 ) 0,08 | 0.00
NOX | 1973-1974 |t 0.02 | 0.00
X0 { 1975-197¢ )| 0.05 | 0.00
Fo1 | 1977-1979 )} 0,05 . | 0,00
FO1 | 1980-1984 )| 0.04 | 0.00
¥ox I 19854 T 0,03 | 0.00
l H }

—

The Idle Emission Factor is calculated frosm
the linear equation € = a + bY, where C is the
idle emission factor for @ vehicle with
cuaulative mileage M, 2 and b are the factors
Jisted in the above table, and Y = N/10000,



TABLE CAL-T1I-8

Crankcase and Evaporative HC Emission Factors
o (9m/m 1) .

HEAVY-DUYY GAS TERUCKS

FTOR CALIFORNIA ONLY

!gggl_lgg! ' Hydrocarbon_ Emissions (gm/m1)
Pre-1968 . 7.70

1968-1974 2,00

1975~-1976 - 1.19

1977-1979 - 0.87

1980+ ’ ‘ 0,30



|BODEL YEAR]

|
PBE-1970 |

]
I
l |
11970-1971 |
1
|

1
1974 ¢ i

COEFFICIENTS

TABLE CAL-1II1-9

FOR A¥G, WEIGERT AND AVG, WEIGHT/CID
FOR GASOLIRE-POWERED HEAVY-DUTY VEHICLES

FOR CALIFORRIA ONLY

———— - —— S —-———-—— ————— ———

HYDROCABBONS _ {_CAERBON_BOROXIDE I___BITROGER oxxn:s _

O b1 b2 ) b0 ___ BI: b2 _§__bO____BY __ b2 |

v : ] |

1.302 0,177 -0.065] 0.818 -0.036 0.0'6) 0,869 0,172 -0_.058]
' (

-0.5684 0,124

0,762 0,137

P {ipnogq)

l
-0,010¢t 0,358 0,106

‘ .
-0.087} 0,320 0,149

i
-0.,02a) 0,883 0,0¥6 -0,003]

|
-0.085) 0,943 0,008 -0,002)
| |

= b0 ¢ b1(¥T/1000)

.

b2 (¥T/CID)

This correction factor is applicable only to gasoline-powered HDVs vith
veights ranging fros 13000 to 29000 pounds amd CID of 330 to 390,



TABLE CAL-IV-1

EXAAUST EBISSION BATES

REAVY-DUTY DIESEL VEHICLES

FOR CALIPORNIA ONLY

POLLUTANT

MODEL YEAR

PRE-1971
1973-197¢

. 1977-1982

1983

PRE~197)
1973-197¢
1977-1982

1983+

PRE-1973
1973-1976
1977-1979
1980-~-1984

19859

- -

. The Exhaust Emission Factor

the linear eguation C

= a ¥

exhaust epission factor for

cunulative mileage N,

a and

___1__A__(GN/MILE)} |___B__(GA/AILE) ____
WEW VEMICLE
EBISSION RATE |

| DETERIORATION RATE
(PER 10,000 mILES)

R I e LR PSP

|
i
4,30 | 0.00
4.50 | 0,00
4,50 1 0,00
2.85 | 0.00
I
35,10 i 0,00
27.00 i 0.00
27.00 | 0.00
27,00 i 0,00
I
21,40 ] 0,00
20.10 1 0,00
18 .61 ] 0.00
16 .30 I g.00
5.35 | 0.00
|

—— e — —————— —————

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

b are the factors

listed in the above table, and Y = n/10000,

39b
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HIDBOCABBOKRS (GM/HI) .
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(FOR CALENDAR YEARS 1982-1993)

TABLE CAL-JIV-2

MID-YEAR BXHAUST EHISSfOﬂ FACTCRBS FOR DTESEL-POWERED HEAVY-DUTY VEHICLES

HYDBCCARBONS - (GM/4I)
POR CALIFORNIA ONLY
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THEOUGH

AND

1975

CALENDAR YPAK 1975 ARE BASED CN ACTUAL TESTS OP IN-US2 VEHICLlES.

POST~-1975 CALENDAR YBAR EBMISSICN PACTCRS FCH

14
&

*EMISSIGN FACTORS FOR VEHEICLZS TERCTGH MODEL YEA

ALL VZHICLES ARE PEOJECTED.



-TABLE CAL-1V¥-3

RID-YEAB EXBAUST ENISSION FACTORS FOB DIESEL-POWERED BEAVY-DUTY VENICLES
CABHON WONOXIDE (GM/MI)
FOR CALIFORNIA ON1Y

- - W - o W e W o W g e e s g e o e e e e TR T AR TR TR TR DR S W G e D SR T W AR AR D i R ED GRS

{RODEL ) CALENDAR YEAR ~ July 1 ’ ]
{YERR 11970 1977 ¥972 %973 1974 V975 1926 1977 1978 1979 1980 1981 |

] ]
11952 3S.1 3S,¢t ) i
119539 35.% 35,1 3.1 i 1
§3958¢ 35,1 35,1 35,1 35,1 ! 1
§1955) 35,1 35,t 35,1 35,1 3%.1 | i
J19561 35.% 35,1 35,1 35,1 35,1 135,14 \
11957 35.1 35,1 35,1 35,1 35.1 35,1 35,1 i
|19%8¢ 35.1 35,1 35,1 35,1 35,1 35,1 35.1 35,1 \
$1959§ 35.1 35,1 35,1 35,1 35.1 35,1 35.1 35.1 35,1 1
119601 35.% 3S5.1 3S.1 35_t 35.1 3IS_Uf 35.1 35.1 35.1 35,1 |
11961 35.1 35,1 3%.1 35,1 35,1 3531 35.1 35,1 35,1 35,1 35,1 i
11962 35.1 3S.1 35,3 3S_1 35.1 35,1] 35,1 35,1 35,1 35,1 35,3 35,1
119631 35.% 3S_.T 35,1 3S_% 35,1 35T} 35.0 35,1 35,1 35_.1 35,1 3IS_1 |
11968) 35,1 35,1 35,1 35_1 35,1 3S5.9] 35.1 35.% 35,1 35,1 35,1 35,1 |
11965) 35,1 35,1 35,1 35,1 35,1 3S.t} 35,1 35.% 35,1 35,1 35,1 35,1 |
11966] 35,1 35.t 35,1 35,7 35,1 35,1} 35,1 35,1 35,1 35,1 35.% 35,1 }
[1967) 35.1 3S.1 35,1 35.1 35,1 35.1] 35,1 35,1 35.1 35.1 35.t 35.1 |
119687 35.1 35,1 3%,1 3.1 35,1 35,1} 35.1 35,1 35,1 35,1 35,1 351 §
119691 35.1 3S.1 3%t 35.1 35,1 3517 35.1 35,1 35,1 35,1 35,1 35,1 |
11970 35.1 35,1 35,1 35,1 35,1 35.%} 35,1 35,1 35,1 35,1 35,1 35,1 |
|
!
i
l
]
!
]
!
]
!
!
|
)
|
]
!
|
]
!
!

11971 35,1 35,1 35,1 35,1 3S.1; 35,1 35,1t 35,1 35,1 35,1 35,1
119721 - 35,1 3S_1 35,1 35,1 35.1 35,1 35,1 35,1 35,V 35,1
11973 27.0 27,0 27,0} 27,0 27.0 27,0 27,0 27,0 27,0
11974) 27,0 271,0) 27.0 27,0 27.0 27.0 27.0 27.0
11975 27.04 27.0 27.0 27.0 27.0 22,0 27.0
11976 | 27,0 27.0 27.0 22,0 27,0 217.0

27.0 27.0 22.0 27.0 27.0
27,0 27,0 27,0 27.0

27.0 27,0 27,0

27.0 27,0

27.0

-
-
]
™
(]
- — o e - - G Gy = s ——

- - P - . — i ——— = ————— = = = ———— S W . - -

3FRISSIQGR FACTORS FOR VERICLES TRHOUGN MODEIL YEAR 1975 AND THROUGAH
CALENDAR TYEAR V1975 ARE BASED ON ACTUAL TESTS OF IN-USE VEHICLES,
FOST-1975 CALERDAR YEABR EBISSION FACTORS FOR ALl VEBICLES ARE PROJECTED.
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MID-YEAR EPYHAUST EMISSION FACTCRS POR DIESEL-POWERED HEAVY-DUTY VEHICLES

TAZLZ

CAL-IV-23 (FOR CALENDAR YBARS 1982~1993)

CARBCN MONOXIDE (GM/NI)

FOR CALIFCENIA ONLY

——— W - ™ P WP T W P WS T DD W T WP P N W R WS R R W R A W T T e R W SR WP e D W W T W = -

CALENCAR YEAR - July 1

1985 1986 © 1937

198§

19869

1990

|
1992 1993 |

I--..' l --......-----~-—'—--------—--—-—-_---_--—-----..-----—-g----------------—_—--l

JRODEL |

[YBAR 11982 1983
11963 35.1
}1964] 35.1 35.1
119651 35.1 35.1
11966} 35.1 35.1

1196 7] 35.1 35.1
11968{ 25.1 35.1
119691 35.1 35.1
11970¢ 235.1 35.1
119711 3S.t 35.1
[1272] 35.1 35.1
11973] 27.0 27.2
11974 27.0 27.0
{19751 27.0 27.9
115764 27.0 27.0
©j1977( 27.0 27.0

11978 27.0 27.8
{1979) 27.0 27.0
119804 27.0 27.0
11981 27.0 27.0
11982} 27.0 27.C

35.1
35.1
35.1
35.1
35.1

35.1

35.1 35.1
35.1 35.1 35.19
35.1 35.1 35.1
35.1° 35.1..35.1
35.1 35.1° 35.1
35.1 35.1. 35.1
27.¢ 272.0 z7.0
27.C 27.0 27.90
27.C 27.0  27.0
27.¢ 27.0 27.0
27.¢ 27.0 27.0
27.¢ 27.C 27.0
27.0 z7.0 27.0
7.0 27.0 27.0
7.C 27.0  27.9
27.¢C 27.C 27.0
27.C 27.0 27.0
27.¢ 27.¢ 27.0
27.¢ 27.C¢ 27.0
27.¢ 27.9
27.0

35.1
3s.1
35.1
35.1
27.0
27.9
27.0
27.9
27.90
27.0

27.0

27.0
7.0
27.0
27.0
27.0
27.0
27.0
27.0
27.0

35.1
s
35.1
27.0
27.0
27.0
27.0
27.0
27.0
27.90
27.0
27.

27.0
27.0
27.0
27.9
27.0
27.9
27.0
27.9

35.1
35.1
27.0

27.0

27.0
27.0
27.0
27.0
27.0
27.¢
27.0

27.0

27.0
27.¢
27.0
27.¢C
27.0
27.¢C
27.0
27.0

-—— - ————— - P . W P W D W D e D D - > P W D w ar U R A G b b - o D > = -

$¢EMISSION FACTIORS TCR
1975 ARZ BASED ON ACTUAL
POST~1975 CALENDAR YEAR EMISSICN PACTC

CALENDAR YEAR

VEHICLES TERCUGH

MCCEL YEAR 1875 AND

TBSTS CF IN-0SE VEEICLES.
ALL VZHICLES ARE

RS FOR

FRXCJECTED.

1991

|
|
|
|
|
|
|
|
: |
35.1 i
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 |
27.0 27.0 27.0 |
27.0  27.0 27.0 |
27.0 27,0 27.0 4
27.0 27.0 27.0 |
27.0 27.3 27.0 |
27.0 27.0 27.0 |
27.0 27.0 27.C |
27.¢ 27.0 27.0 |
27.0 27.0 27.0 |
27.0 27.0 27.0 |
27.0  27.0 27.0°)
27.¢  27.0 27.0 {
27.0 27.0 27.C |
27.0 27.0 27.0 |
27.0  27.0 |
27.0 |

THROUGY



TABLE CAL-1V-4&
RIN-YEAR EXBAUSY ERISSION FACTORS FOR DIESEL-POVWERED REAVY-DUTY VERICLES

NITBROGEN OXIDES (GBM/MI)
FOR CALIFORNIA ODLY

- - - - - -

|RODEL] CALEPDAR YEAR - July 1!

IYEAR (1970 1971 1972 1973 1974 197% 1976 1977 1978 1979 1980 1981 1
e e e e e e e e e T —  E— - e - -— ]
11951 21,4 | i
119%2)1 21.8 21,2 | 1
{19%3) 21,4 21,6 27 4 ' |
11954 21,8 2y, 6 2%, 3 21,4 | |
11955 21,8 214 27,8 27,4 21,4 ] ]
1956 21,4 21 4 21,4 21,4 21_.8 21,4} [
J1957) 21,8 21,84 2%, 4 20,4 21,4 21,4)] 21,4 |
§1958) 21,8 21,8 21,4 21,4 21,8 21,41 21,4 21.a i
119593 21,6 21,4 21,4 21,4 21,6 21,4} 21,8 21,8 2t.4 |
J1960) 21,8 21,4 21,8 21,4 21,4 2t.4) 21,4 21,4 21,4 21,4 1
11961) 21,8 21,4 21,8 21,4 2T,4 21,.4) 21,4 21,84 21,8 21,4 2%.4 )
J1962) 21,8 21,4 21,4 21,8 21,4 21,41 21,8 21,8 21,4 21,4 27,4 21,4 |
11963§ 21,4 21,4 21,8 21,4 21,8 21,4 21,0 21,8 21,4 27,2 21,8 21,8 |
11964} 21,8 21,4 21,8 2t.,4 21,4 2t,4) 27,8 21,68 21,4 21,8 27,4 21,8 |
119€5) 21.8 21,4 21,8 2t,4 21,4 21,44 21,4 21,4 21,8 2t.&a 21,4 21 .4 |
J1966) 214 21,4 21,4 21 4 21, a4 21 _4}) 29,4 21,8 21,84 21,8 21,4 2%.8 }
1196¢7) 21,6 21,4 21,4 21,4 21,8 27 ,4) 21,8 21,4 2% .4 21,4 21,4 21,8 |
119681 21,4 21,4 21,8 21,4 21,84 2t 4] 21,84 21,4 21,4 21,8 21,4 21,4
J19¢9) 21,8 21,4 21,84 27,4 21,4 21,6} 2t .8 21,4 21,4 21,4 21,4 21,8 )
J1970¢ 21,4 21,4 21,84 21,4 27,8 21,&4) 21,4 2t.4 21,4 23,8 21,84 21,4 )
11971 21,4 21,8 21,4 21,84 21,8 21,4 214 21.& 21,4 27,4 21,4
11972 2.4 21 4 27,6 2t 4] 21,4 2% 4 27,8 21,4 21,4 211,84 )
11973} 2000t 20.1 20, 20,1 20.% 20,1 20,1v' 20,1 20.1 )
11974 20, 20,9 20,' 20.%V 20,1 20.1 20.1 20,1 }
11975 20,91 20, 20,V 20,1 20,V 20,1 20,1 }
11976} ) 20,y 20.%v 20,1 20,1t 20,0 20,1 )
11977) I 18.6 18.6 18.6 18.6 18.6 |
1191786 1 18,6 18,6 18,6 18_.6 |
11979} | 18.6 18.6 18,6 |
}11580) | 16.3 16.3 |
1196 1) { 16.3 |
11982 I t
11963 i |
11984 ! )
11985} 1 |
119806} | |
171987} ] |
[19e8) I I
11989} ! '
11990} ! i

- - —— - - - - - e e e D G S e S T P MR G e o = S - - = A R A e e e A e T A

SEN]1SSIOR FACTOES FOR YEHWICLES THROUGH MODEL YEAR 1975 ABRD THROUGH
CALENDAR YEAR 1975 ARE BASED 08 ACTUAL TESTS OF 1IP-USE VEHICLES,
POST- 1975 CALEWDAR YEAR EMISSIOR FACTORS FOR ALL YERICLES ARE PROJECTED,

R
et



TAELE CAL-IV-4 (FOR CLLEEDAR YEARS 1982-199))

MID-IEAR EXHAUST EJISSION FACTCBS FOR DIESEL-POWERED EEAV! DUTY VERICLES
NITECGEN CXIDES (GH/MI) : :
POR CALIPORNIA ONLY

—— - - — - - - —— -

{¥ODEL| CALENDAR YEAR - July 1 i
JYEAR 1982 1983 1584 198% 198€ 1987 1988 1989 1990 1991 1992 1993 |
| Rttt Reiudabeidiniaiet e St esesessseme-- e e e e e e e e e ce——— |
119631 21.4 : oo : _ L ) I
19641 21.4  21.4 : [
11965 21.4 21.4 21.4 i
119664 21.4 -21.4 21.4 21.4 I
119671 21.4 21,4 21.4 21.4 21.4 . |
119684 21.4 21.4 21,4 21,4 21,4 21,4 )
119691 21.4 21,4 21.4 21,4 21.4 21.4 21.4 i
119701 21.4 21.4 21.4 21,0 21.4 21,4 21.4 21,4 {
119711 21.4  21.4  21.4 21,4 21,8 21,4 21.4 21.4 21.4 ]
§1972¢ 27.4 21,4 21,4 21,4 21.4 21,4 21.4 7 21,4 21,4 21,4 |
119731 20.1 20.1 2C.1 2C¢.1 20.1 20.%Y 20.1 20.1v 28.1 20.1 20.1 |
11974 20.1 20.1 20.1 20.1 20.1 20.1 20.1 20.1 20.1-20.1 20.1 20.1 i
119754 20.1 20.1 20. 1 20,1 20.1 2001 2€.1 20,1 20,1 20.1 2C.1 20.1
{1976f 20.1 20.1 20.1 20.1 20.1 20.1 20.1 20.1 20.1 20.1 22.1 2C.1 |
{19771 18.6°-18.6 18. 6 18.6 18.€ 18.6 18.6 18.6 18.6 18.6 1B.6 18.6 |
119781 19.¢ 18.6 18.6 18.€ 18.6 18.6 18.6 18.6 18.6 18.6 18.6 * 18.6
118791 18.6 18.6 18.6 18.6 18.6 18.6 18.6 18.6 18.€ 18.6 16.6 13.6 |
119804 16.3 16.3 16.3 16.3 16,2 16.3 16.3 16.3 16.3 16.3 16.3 16.3 |
11981} 16.3 16.3 16.3 16.3 16.3 16.3 16.3 1€.3 16.3 1€6.3 1€.3 16.3 |
}1982¢ 16.2 -~ 16.3 16.3 16,2 16,2 16,3 16.3 16.3 1€.3 t6.3 16.3 16.3 {
!
|
|
i
!
|
1
1
!
|
!

11983} 16.3 16.3 16.3 16,2 16.3 16.3 16.3 16.3 16.3 1€.3 16.3
11984 16.3 16.3 16.3 16.3 16.3 16.3 16.3 16.3 16.3 16.3
11985} 5.3 5.3 5.3 5.3 S.3 5.3 5.3 S.3 5.3
11996} 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 €.3 9.3
| 1988 5.3 5.3 5.3 5.3 5.3 5.3
{1989} 5.3 .3 .3 5.3 £.3
11990 5.3 5.3 5.3 5.3
11991} £.3 .3 5.3
119924 5.3 5.3
119913} $.3

*2MISSICN FACTOBS FOR VEHICLES TEROUGH MOD2L YBAR 1975 AND THRCUGEH
CALENDAE YEAZR 1975 ARE BASED CN ACTOUAL TESTS OF IN-USL VEHICLES.
POST-1975 CALENTCAR YEAR ESISSICE FACTCRS 7CR ALL VEHICLES ARE EFCJECTE

()
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"TABLE CAL-IV-5
TRAVEL SEIGHTING FACTOB CALCULATION

DIZSEL-PONERED _BEAVY-DUTY VERICLES

: (a) {b) - . :
Yebicle PFraction Total Annuval Bileage _ ((a)* (b) /50M)
-Age__ - _Begistratiom  Accusulation Bate (a)%(b] <Travel Fyaction

.0.027 73600 5667.2 0.102

P4 0.135 73600 . 99136 .0 0.1728

3 0,.%38 69900 9366 .6 0.1%8

3 0.13% 63300 8292.3 0,139

S 0,099 56600 5603 .4 0.101

6 0,090 50000 4500,0 ’ 0,081

7 0.082 5600 - 3739.2 0,067

B 0,062 Q1200 : 2554 .4 0.0ub

9 0.085 . 38200 ] 1719,0 0.0

10 0,033 36000 1188 .0 0.021%
11 0,025 3600 865.0 0.016
12 0,015 33800 507.0 0,009
13 0.013 - 33100 930.3 0,008
14 0.0%% 32300 3S6 .4 0,006
1S 0.010 - 30900 309.0 0.006
16 : 0,008 28700 229 .6 0,008
17 . 0,007 25700 179 .9 0,003
8 0.006 23300 127 .8 0,002
19 0.005 18400 92.0 ’ 0.002
20 0.004 15400 ___b1,6 - 0,001

son: 55724 .6


http:J!l!J.tl

TABLE CaAL-IV-Sa

AYEBRAGE CURMULATIYE RILEAGE
BY VEBRICLE AGE - July V

Age (Years} Cuaulative Mileage

1 18400
2 "73600
3 - 1467138
[ 216275
5 279562
6 336175
7 386450
8 832050
9 Q7382%
10 511725
n 53782%
12 582500
13 616312
11 649412
15 681712
16 v 71252%
v? 701125
18 766650
19 788137
20 806525

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



- — -

j ra:-1973|
! )
1 ¥973-1978}
1 t
I 1975« |
t t

TABL: CAL-IV-6

L

SPEED CORRECTION FACTOR COEFFICIENTS
FOR DIESEL-POMERED HEAVYY-DUTY VENICLES

_ _FOB CALIFORXIA ONLY

T TTTTTTTTNT=TEIR(AsPsesaceses) ——
- TImapciEEeNs .. __caRBOn ndNoRIRE. 1 .H_I_!QL.LQ!; DES____
---& B o ) A I S P c
I ]
0.940 -0_.05% 0.0004) 1.040 0,092 0,00} 0,626 -0,.0%3 00,0006
. I
0.820 -0,051 0.000SI' 1,200 0,072 00,0006} 0,72¢ -0.,054 00,0009
[} ]
1,200 -0,072 00,0006} 1.440 -0_088 0,0008% 1.000 -0,07% 0,0012

— v —
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TABLE CAL~IV-7
"IDLE EMISSION EATES
BEAVY-DUTY DIESEL VEBICLES

FOR CALIFOBNIA ORLY

___1__A_ _(GR/MIN,} | _B__(GR/A1N.)
1t BE¥ VEHICLE DETERIORATIOS RATE

| 1
POLLUTANT | RMODEL YEAR || ERMISSION RATE | (PER % ,000 MILES)
T eee—r———— I-———m=m——— H- e | e e ————
] "t }
HC )} PRE-Y973 ] 0.50 | 0,00
HC I 1973-197¢ 1} 0.40 ] 0,00
BC T 1977-1982 || 0.80 ) 0,00
HC ] 1983+ 1" 0.,2% t 0,00
| i 1
ca | PRE-1973 || .32 ! 0,00
co I '973-197¢6 1] 0,66 1 0.00
. €O ] 1977-1982 }} 0.66 i 0,00
co } 198 3¢ il 0,66 { 0,00
! I |
ROX | PRE~-197) 1] 1.1 ] 0,00
102 1 1973-197¢ |t 1,00 i 0,00
ROX 1 1977-1979 ] 0,93 | 0.00
[0} ¢ { 1980-~19884 || 0.81 I .00
Q2 | 1985+ 1} 0.27 | 0,00
1 it |

- o — -

- ——— - —— -

— — . o . e

The 1dle Epission Factor is calculated froa
the linear equation C = a ¢ bY, vhere C is tbe
idle emission factor for a vehicle with
cumpulative mileage A, a and b are the facto1ls
listed in the above table, and Y = A/10000,



BODEL YEAR|__bO b1 b2 t_ b0 - bl b

 TABLE CAL-1¥-8

COEFFICIRETS FOK AVG, WEIGRT AND AVG,_, WEIGHT/CID
FOR DIESEL-POWERED HEAVY-DUTY VEHICLES

FOR CALIFORNIA ONLY

|__RYDROCARBORS _|_CARBOR® BRONOXIDE BITROGEN OXIDES _|

1
2__|__bo b1 b2 )
[ I | |
PEE-1978 | 2,058 -0,005 -0,014]-0,533 -0,030 0,083y 0,085 0,020 0,002}
| { i {
1975+ | 0,893 0,015 -0.006({-0.293 0.030 0.003j 0,138 0.023 0,001}

pjipnoq) = b0 ¢ b1 (NT/1000).. ¢+ b2 (¥T/CID)

This correction factor iz applicable only to diesel-powered HDVs with
veights ranging from 19000 to 55000 pounds amd C1D of 540 to 600,



e v G amp WEm G EE v emp GER W) W WS WD am

——— - i e W S S e, Y-~ - ]—-— . -

—— e

The Txhaust Bmission Factor
the linear equation C
exhaust emission factor for
‘cumulative mileage R,

- TABLE CAL-¥-1

EIHAUST EMISSION RATES

- —— -

PRE-1978

1978-19179

1980 -1981
1982
1983«

PRE-1978
1978-1979
1980-1982

1983+

PRE-1978
1978~-1979
1960-198B4

1985+

——— e = . i

FOR

NOTORCYCLES

CALIFOBNIA ONLY

i
R N
==l

BEW VEMICLE
ERISSION BATE

- - -

8.9
4,70

- e e S A e T e e S Bt S~

1o Ca T {CnZRILE) 1B (GAZRILE |

! DETERIORATION RATE |
(PER 10,000 MILES) |
s ce e rrcecece-w |

0.58
0,53
0.53
0.23
0.23

6,15
6.15
2,00

0,00
0.00
0,00
0.22

- ——— o — -——

l

|

t

i

i

}

|

i

I :
| 3.06
[} .

1

|

|

!

|

|

|

|

is calculated from

= a ¢ by, whete C is the

a vehicle vith

a and b are the tactors
lJisted in the above table, and Y = 8/70000,
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" "TABLE CAL-V-2

AID-YEAR EXHNADUST EMISSION FACYORS FOR POTORCYCLES
HYDROCARBONS (GA/NI)
FOR CALIFORNIA ONLY

IRODEL | CALENDAR YEAR - July 3 |
IYEAE 1970 %971 1972 1973 1974 1975 1976 1977 1378 1979 1980 1981 }

10.6
119551 10,84 " 10,4 0.5 0.6 10.6 .
(1956) 10,3 0.8 10,8 10,5 V0.6~ 10.6]

I

l

]

|

!

v H

119571 10,2 10,3 10,84 10,4 10,5 10,6] 10.6 1
119%8¢ 10,% 10,2 0.3 w.4 t0_.4 10.,5] 10,6 10,6 |
11959} 10,1 10,1 10,2 10,3 10,4 10,4} 10,5 10,6 10,6 '
jt19¢0} 10,0 10,7 10.1 10.2 0,3 10,4¢ 0.4 10.5 10,6 0.6 i
11961} 9.9 10,0 to.t 10, 10,2 0.3 0.4 10_.4 VYO0_.5 0.6 10 .6 |
11962 9.8 9.9 wo.,0 w0,V 10,1t 0,2¢ 0.3 .4 10,8 10,5 10,6 10,6 |
1196 3 9,7 9.8 9.9 1w0,0 110.,' 110,17 10,2 10,3 110.% 10,4 0.5 10,6 |
119681 9.6 9.7 9.8 9.9 10,0 10,1} 10,1 10,2 0,3 VW0,8 10,4 10,Y |
11965 9.5 9.6 9.7 9.8 9.9 110,0¢ 10, 110,t' 10,2 10,3 10,4 YD.4 }
119661 9.8 9.5 9.6 9,7 9.8 9,9y w0,0 1w,V 110, W.2 10,3 10,4
11967} 9.3 - 9.4 9.5 9.6 9.7 $.8y 9.9 10,0 10,1 110,10 10,2 10,3 |
j19 e8¢ 9.2 9,3 9.4 9.5 9.8 9.7 9.8 9.9 0.0 10,1 10.1 10.2 |
11969 9.1 9,2 9.3 9.4 9.5 9.6} 9.7 9.8 9,9 10,0 10,1 10.1
11970y 9.0 9.1 9.2 9,3 9.4 9.5 9.6 9.7 .%.8 9.9 10,0 10_1 3
1197 V¢ 9.0 s 1 9,2 9.3 .43 9.% 9.6 9.7 9.8 9.9 10,0 )
11972 9,0 9.1 9.2 9.3) 9.4 9.5 9.6 9,7 9.8 9.9 |
11973} 9.0 9.1 9,21 9.3 9.4 9.5 9.6 9.7 9.8 |}
11974 9,0 9,1} 9.2 9,3 9.4 9.5 9.6 9.7 |
11975] 9,07 9.1 9,2 9.3 9.4 9,5 9.6 |
1976} | 9.0 9.1 9.2 9.3 - 9.8 9.5 |
119771 1 5.0 9,1 9,2 9,3 9,8 |
| 1978} 1 8,7 ‘.0 4.9 5.0 |
11979} | 6,7 4.8 4.9
119€0] ] : 3.8 3.9 |
198 1] I 3.8 |
198 2¢ ) {
11983) ' |
119818 | l
11985] ! I
11986} | {
j1987]) i ]
{1988 | ]
11989 { |
11990 | (

- - - Y G . M M A - -

SER] SSIOFN FACYORS FOR VEHICLES THROUGH MODEL YEAR 1975 Ax¥D THROUGH
CALENDAR YEAR 1975 ARE BASED ON ACTUAL TESTS OF IN-USE VERICLES,
POST-1975 CALESDAR YEAR ER1SSION FACTORS FOR ALL VEHICLES ARZ PROJECTED,



TABLE CAL-V-2 (FOR CALENDAR TEARS 1982-1593)
NID-YEAR EXHAUST BRISSION PACTORS FOR MOTORCYCLES

HYDBCCAREONS (GN/AI)
POB CALIFCRNIA ONLY

|MODELI| " CALENTAR YBAR - July 1 ’

fYEAR {1982 1983 1984 1985 1986 1987 1983 1989 1990 1991 1992 1993
e It
11963 10.6

{19641 10.6 10.6

11965] 10.5 10.6 10.6

119661 10.8 10,5 10.6 10.€

11967 10.4 10.4¢ 10.5 10.6 10.€
§1968) 10.3 10.4 10.4 10.% 10.6 10.6

|
{
|
1
[
-
i
!
|
{1669] 10,2 10.3 10.4 10.4 10.5 10.6 10.6 I
1197¢; 10.1 10.2 10.3 10.4% 1C.4 10.5 10.6 10.6 !
{1571} 10.1 10.1 10.2 10.2 10.4 10.4 10.5 10.6 10.6. i
11872) 10.9 10.1 10.1 10.2 10.3 10.4 10.4 10.5 10.6 10.6 I
119731 9.9 10.0° 10.1 10.1 10.2 10,3 10.4 10.4 10.5 10.6 10.6 |
115743y 9.8 9.9 10.0 10.1 10.1 10.2 10.3 10.4 10.4° 10.5 10.6 10.56
{1975; 9.7 S.8 9.9 10.C 10.1 10.1 10.2 10.3 10.4 10.4 10.5 10.6 |
j1976; 9.6 9.7 9.8 9.9 10.C 10.1 10.1 10.2 10.3 10.8% 0.4 10.5 |
11977 9.5 9.6 9.7 9.& 9.9 10.0 10.1 10.1 10.2 10.3 10,4 10.4 §
J1578f 5.1 5.2 5,3 5.4 S.&8 5,6 5.6 5.7 5.8 5.8 5.9 6.0 |
11979 5.0 S.1 5.2 5.2 S.4 55 5.6 5.6 5.7 5.8 5.8 5,9 |
119804 4.1 4.2 4.3 4.4 4.4 4.5 6.6 4.7 4.8 4.8 4.9 S.0 |
119811 3.9 4.1 4.2 4.3 4.4 4.4 4.5 4.6 4.7 4.8 4.8 4.9 |
11962 0.8 0.9 0.9 1.0 1.0 1.1 1.1 1.1 1.20 1.2 1.2 1.3
11983 0.3 0.3 0.4 0.4 0.5 0.5 0.6 0.6 0.6 0.7 0.7 {
11984 0.3 0.3 0.4 0.4 0.5 0.5  C.6 0.6 0.6 0.7 |
11985 .2 0.3 0.4 0.3 0.5 0.5 0.6 0.6 0.6 |
11985] © 0.3 0.3 0.% 0.4 C.5 0.5 C€.6 C.6 |
{1987} 0.3 0.3 0.4 0.4 0.5 0.5 0.6 |
11988 0.3 0.3 0.8 0.4 0.5 0.5 |
11989 0.3 0.3 0.4 0.4 0.5 |
11990} 0.3 0.3 0.4 0.4 |
11991} 0.3 0.3 0.4 |
11992 0.3 0.3 |
(1993 0.3. |

*EMISSION FACTCRS FCR VEHICLES THROUGH MODEL YEA3 1975 AND THEROUGE
CALENCAR YEAR 1975 ARE BASED ON ACTUAL TESTS CP IN-US2 VEHICLES.
POST~1975 CALEINDAR YEAR EMISSICN PACTORS FOR ALL VZHICLES ARE PRGJECTED.

230, .



TABLE CAL-v-3
RID-YEAR EXRADST EAISSION FACTORS FOR NOTOBCYCLES
v CARBON AONOXIIDI (GN/HI)
FOR CALIFORNIA ONLY

- — - - e . - - W e W

|AODEL| . CALEVDAR YEAR - July 1t ) .
IYEAR 1970 1971 1972 1973 197a 1975 1976 1977 197 1979 1960 1907
et ittt it it sttt
§1951] 43,3 1* , .. _
$11952) 82,9 413,13 !

l

|

|

|

|
{19541 02,2 42,5 42,9 &3,3 1 |
119%9) 41,8 42,2 42,5 82,9 &3,3 I |
(19%6) 41,4 a1.8 &2,2 2.5 N2.9 43.3) |
$1957) 81,0 4Qat1.4 N1.8 Q2.2 WN2.5 Q2,97 3.3 ]
11958] &0.6 &A1.0 41,4 QY. B Ww2.2 42,5 82,9 a3 3 i
11959 80,2 a0.6 4Y.0 &tT.%a B¥_.B 02.2] 42.5 42,9 &3, 2 |
1960 39.8 40,2 40,6 Q1,0 4t_a QI By N2,.2 82,5 82.9 43,3 |
1196 1) 39,4 39_.8 40,2 a0_.6 41_0 4F L) a1 8 82,2 42.5 &2_.9 43,3 :
11962) 28,9 39,4 39.8 a0_.2 a0.6 4V 0] NT_23 ANT.8 42,2 42.5 42.9 63,3 )
19963 38.5 38.9 39,4 39.8 aw0.2 40,6) 81,0 &7,86 w18 N2,2 42.5 Q2.9 )
(196a) 38,0 38,5 38,9 39,4 39,8 080,2|] K0.6 4T,0 81,4 GI_.B 42,2 N2,5 |
]196%) 37,5 38,0 38,5 38,9 39,4 39.8) 80,2 4QO0.6 aQt 0 ol h &V ,.B 82,2
j1966) 37,0 37,5 38,0 38,5 38,9 3I9,h} 39,8 40,2 KO,6 BV .0 1.8 &1.8 )
1v967) 36.4 37,0 137.5 38.0 38,5 38,9 39,4 39.8 8N0,2 40,5 81,0 &I 06 )
{1968 35,8 36,8 37.0 37,5 3B.0 38.5) )8.9 39.4 39,8 a0_.2 #0,6 Q1,0 |
1v969) 35,0 35.8 36,4 37.0 37.5 38.0) 38.5 3I8.9 39,4 3I9.8 40,2 u0,6 )
11970] 34.6 35,0 35,8 36,4 37,0 37.5) 38,0 38.5 38.9 I9.u 39.8 40.2
l

I

|

|

|

|

I

I

I

I

I

|

|

I

i

I

!

|

I

|

11971 3,6 35.0 35.8 36.8 37,01 37.5 38,0 38,5 38.9 39.8 39.0.
11972 8.6 35,0 35,8 36,4 37.0 37.5 38,0 38.5 38.9 139.4
11973 . a6 35,0 13I5.8) 3I6.Q 37,0 37.5 38,0 38.5 138.9
119748 ja_6 35.,0) 35,8 36,848 37.0 37.5 38,0 138.5
§ 1975 ' . 34,61 35,0 35,8 36,4 37,0 37,5 38.0
11976 | 38,6 35,0 35,8 36,8 37.0 37.5
119771 { ©3a,6 35,0 35,8 36.4 37,0
§19728} ] 20,6 21,5 23.0 20,3
119791} | 20,6 2%.5 23.0
11980} ) 15,2 16,1
1198 ¢t} ] 15,2
11962} |
1983} |
] 1984 | I
11965) |
1 19F 6} ]
11987} ]

i

!

I

- A = e - - — - - A e e e A = - - P —— A A= -

SERISSIOR FPACTORS FOR VEBICLES THROUGH MODEL YEAR 1975 ABD THEOUGH
CALERDAR YEAR 1975 ARE BASED 0¥ ACTUAL TESTS OF 1V-USE VENICLES,
POST- 1975 CALENDAEBR YEAR EAMISSION FACTORS FOR ALL VENICLES ARE PROJECTED.

e



TAELZ CAL-V-3 {FPCR CALENDAB YEARS 19B2-1993)

MID-YEAR EXH2UST ERISSION FACTOBRS POR MOTCRCICLES
CIRBOE MOFOXIDE (GNM/NI)
FOE CALIPORNIZ ONLY °

iMODEL|{ CALENCAR YEAR = July 1

[YEGR 11982 1983 1984 196%5 1986 1987 1988 1989 1990 1991 1992 1993

et Dt e
11963] 43.3 ‘

[1964) 62,9 3.2

}1965) 2.5 U42.9 43.3 -

11956( 42.2 42.S 2.9 43.2

11967) 41.8 42,2 42.5 2.9 43.3

(1968] 41.4 41.& 42.2 02.5 42.9 43.3

11969] 41.0 41.4 41.8 62.2 62.5 42,9 43.)

(19701 40.6 41,0 41,4 41.8 42,2 42.5 42,9 43.3

11971} 80,2 40.6 Q1.0 G41.4 41.8 42,2 42.5 42.9 43.3

{19721 39.8 u40.2 40.6 41.0 41.4 41.8 42.2 @2.5 42.9 43.3

}1973) 39.4 39.8 - 40.2 40.6 H41.0 w4I.4 441.8 42.2 42.5 42.9 43.3

[1974) 38.9 39.4 39.8 40.2 40.6 41.0 1.4 41.8 2.2 42.5 -42.9 43.3

11975) 38.5 38.9 39.4 39.8 0.2 40.6 41.0 41,6 G41.8 2.2 42.5 42.9
119761 38.0 38.5 38.9 39.4 3.8 40.2 40.6 @1.0 41.4 41.8 '42.2 42.5

11977] 37.5 38.0 3E.5 38.9 39.4 39,8 40.2 W0.6 L1.0 1.4 41.8 2.2

{19781 25.5 26.5 27.5 28.5 29.4 30.3 31.1 31.9 32.8 33.6 34.3 35.1

. —————— — - s .yt W i W g S g W o s g Sy o A - —— -~

119794 24.3 25.% 26.5 27.5 28.% 29.4 30.3 31.1 31.9 32.8 33.6 34,13
$1980] 17.6 18.9 20.0 21.%1v 22.1 23.%v 24.0 24.9 25.7 26.5 27.3 28.1
11981 16,1 17.6 18.9 20.C 21.1 22.1 23.1 24,0 24.9 25.7- 26.5 27.3
1982} 15.2 16.1 17.8 1B.S 20.0 21.1 22.1 23.1 24.0 24.9 25.7 26.5
115831 2.8 2.1 3.€ 4.c 4.4 4.7  S.1 S.4 5.7 6.C 6.2
11984 2.8 3.1 3.6 4.0 4.4 4.7 5.1 5.4 5.7 6.0
11989} 2.9 EN | 3.6 4.0 4.4 4,7 5.1 5.4 5.7
{19861 2.8 3.1 3.6 4,0 4.4 4,7 5.1 5.4
§1987) 2.8 - 3.1 3.6 4.0 ] 4,7 S.1
{1988 2.8 3.1 3.6 4.0 4.4 4,7
11989} 2.8 3.1 3.6 4.0 y.uy
11990 2.8 3.1 3.6 4.0
11991 2.8 21 3.6
{1992 2.8 3.1
11993} 2.8

- — - — - S AR Y D A D A A D N N S P D R G R D s . A AN WD A S A D D A R A A - -

*EMISSION FACTCRBS FOR VEHICLES THROCGH X¥JODEL YEBAR 1975 AND THROUGH
CALENCAR YEAR 13975 ARE BASED CX ACTOUOAL TESTS OF IN-USE VEHICLES.
POST-1975 CALENLCAR YEAR ENISSICN FACTCRS FCR ALL VZHICLEZS ARE PREOJECTED.




TABLE CAL-Y-4

RI1D-YEAR EXIHAUST. EMISSION FACTORS FOR ROTORCYCLES
o WITROGEY OXIDES (GH/MI) '

Foe CILITQR[IA_DILY

- July 1

1976

CALENDAR YEAR. - B

1979 1980

1978
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11970
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1977
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JENISSTON FACTORS FOR YEHICLES THROUGH RODEL YEAR 1975 AND THROUGH

CALENDAR YEAR 1975 ABRE BASED ON ACYUAL TESTS OF IN-USE YEHICLES.

POST~ 1975 CALENDAR YEAR EAISSION FACTORS FOR ALL VEHICLES ARE PROJECTED.
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(FCR CALENDAR YEARS 1982-1993)

TABLE CaL=-V-4

3ID-YEAR EXHAUST EAISSION FACTORS FOR MOTCRCYCLES

NITRCGEN OXIDBS (GN/MT)

ONLY:

FPOR CALIFORNIA
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TABLE CAL-V¥-5 .

TRAVEL WEIGHTING FACTOR CALCULATION

MOTOBCYCLES
(a) (b) _ :
Vehicle Fraction Total Annual Mileage ] ((a) * (b) /SUN)
__Age__ _Begistratien  Accusulation Bate (a}®(F) Iravel Fractiop
1 0.10% 2010 21,0 0,107
2 0,225 2510 Sh4 .7 0.286
3 0.206 2070 426 & 0.216
4 0,149 1850 275 .6 0,140
5 0,097 1720 166 .8 0,085
& 0.062 1620 : 100 .u 0.051
7 0,046 1550 7t1.3 0,036
8 0,033 1490 49 .2 0.02%
9 0.029 1430 ui.s 0.021
10 0,023 1390 32.0 0.016
11 0,008 1350 10 .8 0.005
12 0,005 1320 6.6 0.003
13 0.011 1290 " 16,8 0,008
w 0,000 o 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 0D.000
18 0.000 0 0.0 0.000
19 0,000 0 0.0 0.000
20 ' 0,000 0 e _0.0_ 0,000

.
"X
30



TABLE CAL-V-5)

AVERAGE CUMULATIVE AILEAGE
BY VEHICLE AGE - July *?

1 503
2 2073
3 4465
q €563
5 8u2u
6 10147
? 1n17e
8 13322
9 14812
10 . 16245
1. 17635
12 18986
13 20306
14 21597
15 - 22867
16 24117
17 25349
18 » 26569
19 A 27779
20 28979

The methodology ftor calculating average curulative mileage
is presented in Appendix G.

Eﬁi{i{



TABLE CAL-V-

6

General Forsula for ifﬁstvl

The general formula for thé speed—teqperaturerhqtléold corgection

tactor,

Ripstwr,

for ROTORCYCLES is given by:

Ripstvx = (BAGITERM ¢ BAG3TERM ¢ BAG2TERA)

vhere (using

BAGITERRA
BAG3TERN
BAG2TERR
DENON

fraction of
fraction of

> -l e <
i n nn

g
s1,82,s) =

v(g,s1) =

and where:

DENOA

¢ for multiplication and exp for exponential function):

v #(exp(a-bet)
x 9
(Y-w-x} 3 (

(30 + disp)

in years

cC ¢
e ¢
h ¢

dea) s (v(2,81)/v(2,26))
foA) & (v(g,53)/v(9,20))
jor) ®(v(g,s2)/v(q, b))

total miles vhich are driven in cold start condition
total eiles which are driven in hot start condition

anbient temperature (F) ‘
vehicle age epinus 1,
index for model-year/region groups; see Table I-é6a
average speeds (miles/hour)
bag-specific speed correction factor; see Appendix B

for. bags 1, 2, and 3

a,b,c,d,e,f,h,),d0, and d} are constant coefficients vhich are
functions of model-~year group and pollutant, as follous:

{Pol |EqD| a ! b 1 c | d | e i t 1 b I i 1 40 § d1 |
Rl Rl Rttt fom=mme= [--=-=-== {~===s)ommm=- [===== Eeiinted iainnd Restaibed it
{f HC{ Vv | 2.931D01,018779} 6731 _.S69) B_75 | .393| 5.69 | .&a71] S.67| .u7)|
{ HCYy 2 | 2.93103.014779] -2.41) _863) 2,43 ¢ _.555] 2,61 | _%97) 2.80) .64}
{ HC|] 3 { 2.40339],023591] 6230 301 Y,11 | 284y 1,05 | 270 1,38 .28}
1 HC) 4 | 1,993u},022269) -,032} ,aa%] 497 | ,357( ,203} ,175) B0 L28)
===l | | == === |-~ [~rwe—- (EEdl ol btk R b Kbt [ Bl |
| COl Y | S.,65u8),015965 -1 78] 9,62y 82 _84] S5.?261 57,571 7.74156.8317,.591
) CO) 2 } S5.6548),015965)-33,89] 9,77} 25,261 a4, 713 35,901 6,70136,4016,79
{ COL 3 } 5.50601.0289451 11.29) 8.248) 15,85 2,38 271,17 3.13123,7013.19
| cop u | 4,2391,017%22} ~-,20 | 6,99t 4a,12] 2,20]| 3,961 2,121 €.9813_ W)
=== f===f=====-- | =-===e- | === [ === ===--= I -o==- il Rl Bl Rl
J¥Oxg) ' §y =100, ) 0.0 g .74 3 0.0 | .25 4 0.0 P OBV | 0.0 1,0} 0.0}
|¥ox} 2 | =00, | 0,0 ¢ 1.6 ) 0,0 1,261 0,0 0,80 | 0,0 ¢ 1.0 0.0]
I¥oxgy 3 | =100, ¢ 0.0  3.26 | .3351 2.99 | .184] 1,89 | 116] 2.47) .18)
jfoxy) a4 } -100, 3 0,0 | 3,05 ¢ 318y 2.88 | _180) 2,07 | 126 2,46 18
V1 t I | I !

| ] ODsed for Bodel Years: ]

[ Egp === -- -t m e m s s ms s s e s s e I

| } For HC and €O | For BO1 |

e i e it t

i L | Pre-1978 | Pre-1978 |

P2 1 Post-1977 | Post-1977 {

| 3 | Bot Used ] Rot Used 1

| & ] ¥ot Used | ot Used |

| I
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TABLE CAL-V-ba

Specification ot Speed Terss (v9)
Used in the General Formulas for Ripstux

MOTOBCYCLES

FOR CALIFORRIA ONLY

Yehicle Group Group Reference (q)
California Pre-1978 Group 2
‘California 1978+ » Group 16
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TABLE CAL-V-7

IDLE ERISSIOR BATES
MOTORCYCLES

FOE CALIFORNIA ONLY

A__(GR/RIW.Y | _B__(GE/RIN,) I
BEV VEZHICLE | DETEEIORATION RATE |

1

! !
POLLUTANT | NODEL YEABR | ENISSION RATE | (PER 10,000 RILES) |
----------- | R el B e e i tnbad |
] i { |
HC ] PRE-1978 {1 3.46 ) 0.31 T}
BRC ] 1978-1979 ! 1,81 ] 0,28 |
AC | 1980-1987Y |} 1.8 | 0,28 |
gC 1982 1t 0.32 | 0,12 ]
RC ] 19813+ M o, I 0,12 ]
t i { i
co { PRE-1978 it 11.597 [} 1.80 ]
co | 1978-1979 ¢ 6,82 ! 3,61 f
co | 1980-1982 || 5.00 ] j.61t l
Cco ] 19823+ ] 0.91? i 1.18 |
| 4] | l
NOX { PRE-1978 |1 0.0% i 0,00 }
NOX | 1978-1979 |} 0,02 ] 0,00 |
| [} § } 1980-1984 |} 0.04 ] 0.00 }
NOX t 1985+ 1 0,01 i 0,00 |
! ] i |

- — -

The ldle Emission Factor is calculated froa
the linear equation C = a ¢ bY, wvhere C 1s the
idle epission factor for a vehicle with
cunulative mileage N, a and b are the tactors
listed in the above table, and Y = n/10000,



TABLE CAL~-V-B

Crankcase and Evaporative HC Emission Factors
(ga/e1)

BROTORCYCLES

FOR CALIFORNIA ONLY

Nodel Year Hydrocarbon Emissions(ge/mi)

Pre-1978 1.60

220 .
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9SS PART THREEL&9%

BOBILE SOURCE ENISSION FACTORS FOR HIGH ALTITUDE RAREAS

This part contains the tables appropriate for use in
altitude locations, The emission factors and correction
factors contained in tSis part constitute official EPA
revisions to the high-altitude motor vehicle eaission
factors in Sopplement No, 5 to AP-&2, Compilation of Air
Pollutant Emission Factors (December, 1979),

Users of these revised high-altitude factors are
advised to be thoroughly familiar with the information
presented in this docuaent to ensure correct use of the
information presented in this part.

Yor ease of use, the tables in this part are nuabered
in an identical fashion to the #89-gstate tables, with the
addition of the letters °*HI® to the beginning of the tabdle
numbers, and they may be sobstituted for the tables im Part
One,

Denver, Colorado is the bhigh-altitude location in which
vehicles are tested for the Emission Factor Progras. These
high-altitude factors are applicable to all locations at an

altitude greater than 4000 feet,



|
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TABLE HI-I-1V}

EXHAUST EMISSIOP RATES

LIGAT~DUTY VEHICLES

FOR AXIGR-ALTITUDE ABEAS ONLY

1.4

(GR/RILE} | _B__ (GH/BILE) I

{ it

POLLUTANT | HNODEL YEAR |}

----------- | R tutand |
| : {
AC } PRE-1968 |
AC i 1968-1974 |
HC | 1975-1976 |
BC \ 1977 i
RC | 19786-1979
RC ( 1980 \
HC | 1981-1983
BC [ 1984+ |
I }
co | PRE-1968
co | 1968-1974 )
co I 1975-1976 }
co ] 1977 I
ca | 1978-1979 |
co | 1980 |
co i 1981-1983 |
co } 19848+ ]
| t
| Je} ! PRE-1968 1
"0x | 1968-1972 |
| 1o} 4 1 1973-1978 |
30X } 3975-1976¢ |
¥0x | 1977 |
HOx I 1978-1979 |
30x | 1980 |
WOx ] 1981-1983 |
NOx | 1984+ i
l !

|
|
|

EAISSION RATE

- —— e - ——- - -

WEW VEBICLE

6,03
4,07
1,83
0.70
1.83
- 0.21
0.21
.13

110.04
7¢ .73
38.31
10.30
3g. N

6,18
2.88
1.80

1.96
3.00
1,94
1,50
1.90
1,50
0.93
a,18
0.29

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

——— - - - - s -

0.55%
0.5%
0.23
0,23
0.23
0.23
0.23
0.23

2,81
8,28
2,80
2.80
2,80
2.30
2.00
2,00

0.00
0.00
0.00
0,08
0.16
0,18
0.1
0.22
0.22

-

- ———

The Exhaust Imission Facter is calculated fionm
the linear equation C = a + bY, vhere C is the
exhaust emission factor for a vehicle with

a and b are the factors

cumulative mileage n,

listed in the above table, and Y =

A/10000,

22%



TABLE RI-1-2

HID-YEAR EXHAUST ENISSIOB FACTYOSS FOR LIGHT-DUTY VERICLES
AYDECCARBORS (GA/PI)
FOR MIGH-ALTITUDE REGIONS OWLY

- - - - - - G e - - - A A - - - L

IRODEL CALERDAR YEAR - July
IYEAR | %970 1971 1972 1873 1974 1975 1976 1977 1978 1979 1980 1981

11961) 12,2 12,6 12,9 13,3 13.6 14.0f 18,3 18,5 14,0 15,1 15,3

119629 11,72 12,2 12,6 12.9 13.3 13.6) W,0 14,3 14,5 1e,8 15,1 15,3
J1963) 11,2 11,7 12,2 12,6 12,9 13.3) 3.6 14,0 1.3 1a.5 14.8 15.%
1.2 11,7 12,2 12,6 'v2,9] 3.3 13,6 8.0 8.3 4.5 1a.8

.
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*ERISSIOW FACTORS FOR VEBICLES THROUGH AODEL YEAR 1975 AND THROUGH
CALENDAR YEAB 1975 AE® BASED OF ACTUAL TESTS OF 1IN-USE VENICLES,
POST-1975 CALEWDAR YEAR EB1SS10N FACTORS FOR ALL VEHICLES ANE PROJECTED,



TABLE HI-1-2 (FOR CALENDAR YERABS 1982-19913)

MID~YEAR EXIAAUST EAISSION FACTORS FOR LIGAT-DUTY VEHICLES
HYDROCARBORS (GA/MI) '
FOR BIGH-ALTITODE REGIORS OBLY

IWODEL | CALENDAE YEAR - July 1 _
{YEAR (19B2 1983 198& 1985 1986 1987 1988 1989 1990 1997, 1992 1993

19707 11.3 11.7 12,0 12.3 12.6 12,8 13_.1 3.3
$1971) 11,0 11.3 11,7 12,0 12.3 12.6 12,9 13_1 13,3
13,1

17973] 10.2 0.6 1.0 1.3 11,7 12,0 12,3
10,2 10.6 1.0 1
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SEMISSIOR FACTORS FON VEHICLES THROUGR PMODEL YEAR 1975 AND THROUGH
CALEFWDAR YEAR 1975 ARE BASED ON ACTUAL TESTS OF IN-USE VEHICLES.,
POST- 1975 CALEWNDAR YEAR EBNISSYIOR FACTOES FOR ALL VEHICLES ARE PROJECTED,
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" TABLE BI-1-3

HID-YEAR EXNAUST EMISSION PACTOBRS rOR LIGRAT-DUTY VEFICLES
CARBON BONOXIDE (GA/BI) _
POR BIGA-ALTITUDE RREGIOBS ON1lY

IBODEL | CALIRDAR YEAR - July 1 ‘ R |
JYEAR 11970 1971 1972 1973 1978 1995 1976 V977 1978 1979 1980 1981 |

| }
119514157 .4 l !
11952)156.1 1574 I |
)1953§153.8 156,11 157.8 | }
11956 153.5 158,80 156.% 157.8 i )
1195511520 153,55 158.8 156.1 1574 i |
119561 150.5 152.0 153,5 158.8 156,01 157,4) |
§1957¢188,9 150,55 152.0 153.5 158,8 156,9)157, 4 I
119581 187,2 88,9 150,5 152.0 153.5 154,8[156,1 1578 1
119591185_3 17,2 188.9 150.5 152.0 153.5]158.8 156.1 1574 !
}19601123,5 185,3 1687,.2 8.9 150.5 152,.01153,.5 1548 56,1 157 .4 ]
1196171818 1835 1I85_.3 W7?.2 1O,.9 150.5§152,0 153.5 158.8 156_.1 157,84 )
(196211391 161,84 143,5 85,3 107,.2 188,9)150,.5 152.0 153.5 154.8 156,.1 157_4 |
119631136.5 139,11 141,48 143.5 145,3 W87,2[1a8,9 150,5 152.0 153.5 158.8 156.1 |
119681133,7 136.5 139,101 tal .4 183.S 185,.3)187,2 148,99 150,5 152,0 153,5 154,8 |}
11965)130.6 133,7 136,5 139,71 81,8 143,5]1W5,3 1w?,2 68,9 150,5 152.0 153,5 |
11966(127,.2 130.6 133.7 136.5 139,01 W1,8)183,5 85,3 17,2 1a8,9 150,5 152.0 |
11967) 123,56 127.2 130.6 133.7 136.5 1391101 4 43,5 18S_3 47,2 1a8.9 150.5 |
119¢8) 91,3 97,1 02,6 107.7 112,4 116,6]120,5 124,0 127,2 130,0 132.8 135,4 |
119691 85.0 91,3 97.1 102.6 107.7 112_.a)116,.6 120.5 124.0 127,2 130.0 132.8 |
119707 79.3 85.0 91,3 97,1 102.6 107,71192,4 V36,6 120.5 1284,0 127.2 130.0 |
}
|
I
I
|
I
}
I
|
|
|
|
!
|
|
|
!
[
{
|

J1971) 79.3 8%.0 91.3 97,1 102.6)107_.7 32,4 116,6 20,5 24,0 127,2
119721 79.3 85.0 91,3 97_1)102.6 107.7 1124 116,.6 120,5 124,.0
11973) ) 79.3 85,0 91.3) 97,1 102_.6 107.7 12,4 116,6 120.5
11974} : 79,3 85,0) 91,3 97,1 102.,6 107,7 112,4 16,6
11975] @0.0} 43,8 07,9 51,8 55,4 58,7 61,8
11976 | | 40,0 43,8 a7,9 51,8 S5.,4 58,7
11977) l 12,0 15,8 19,9 23,8 274
|1978] | 20,0 63,8 47.9 51.8
11979 t 40.0 43.8 87,9
| 198¢0] | 7.6 10,7
11981} | 6.1
11982 ! :
119631 ]

{1984 l

11985] l

11986 |

119817} l-

|1988B {

1989 )

§11990 '

SERISSION FACTORS FOR VENICLES THROUGR RODEL YEAR 1975 AND THROUGH
CALERDAR YE2R 197S ARE BASED ON ACTDAL TESTS OF 1m-USE VERICLES,
POST-1975 CALENDAR YEAR ENISSIOR FACTORS FOR ALL VEHICLES ARE PROJECTED,

<.

2723 :
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TABLE RI-I-3 (FOR CALENDAR TEARS 1982-19913)

BID-YEAR EXAAUST ERISSION FACTORS FOR LIGHY-DUYY ¥EAICLIS
CARBOT BONOXIDE (GA/MI) .
FOR BAIGCHE~ALTITUDE REGIONS ONLY

e - ————— - - - — = ——— e = = - - - -

IMODEL | ' CALENDAR YEAR - July 1
ITEAR Jt9682 1983 1984 1985 1966 1987 1988 1989 1990 1991 1992 1993 |
el ettt L |
1196311574 \
119641 ¥56,1 1574 )
119651150,8 156,1 157.8 |
11966 153.5 154,68 156.1 1574 I
119671 152,0 153,.5 154.8 156,% 157,84 {
§1968¢137.8 1a0.1 142.3 Wa.3 16,3 1a8,.2 , |
119691 135.0 137.8 130.1 42,3 1808.3 6.3 8.2 I
11970) 132,80 135,84 137.8 140.1 142.3 twWa,.3 146.,3 168,2 , I
119711130.0 132,8 135,84 137,86 180,11 12,3 18,3 W6,3 WE,2 '
119721127,2 130.0 132.8 135.8 137.8 W0,) 12,3 W4, 3 WE.3 6.2 |
j19737128,0 127,.2 130.0 132.6 135.8 137.8 1640.1 12,3 W& ) 186_.3 1482 I
119744120.5 31200 127.2 130_.0 132.8 135.4 137.8 WO.1 WZ,3 184,3 136,3 18,2 |
11975%) 64,7 67.2 69,5 7t.6 73,5 75,3 77,0 78,6 80,2 B1,6 83,0 88,3 |
[1976] 61,6 6u.?7 67.2 69.5 73.6 73.5 75,3 77.0 78.6 BO.2 681.6 83,0 )
j1977) 30,7 33.8 36,7 39.2 41,5 83,6 65,5 a7.3 49,0 S0,6 52,1 53,6 |
11978) S5.a4 SB8.7 61.8 68.7 67,2 6%.5 71.6 73,5 75.3 77.0 78.6 BO.2 |
11979] S1.8 S5.4 58.7 61.8 64.7 67.2 69.5 71.6 73.% 75.3 172.0 78.6 |
J1960) 8.1 17.3 20.2 23.0 25.5 27.8 29,9 31,8 33.5 35.1 36.6 38.0 |
t
[
I
i
1
i
}
]
l
|
}
i
[

j1981] 6.8 9.8 2.5 15,1 17.5 19,7 2.7 23.5 25.2 2.7 28,0 29.3
11982 &.,1 6.B 9.8 12.5 1S.t 17.5 19,7 21,7 23.5 25.2 26,7 28.0
11983 8,1 6.8 9.8 V2.5 15,1 17,5 19,7 2%.,7 23.5 25,2 26.7
j 1984 2.6 5.3 8.3 11,0 13.6 16.0 8.2 20.2 22.% 23.7
11985 2.6 5.3 8.3 1.0 3.6 1.0 8.2 20.2 22.1
11986 2.6 S.3 8.3 11,0 13.6 1.0 8.2 20.2
11987 2,6 5,3 <3 11,0 13,6 16,0 18,2
11988 2.6 5.3 8.3 11,0 13.6 16,0
§1989] 2.6 .1 8.3 11,0 13.6
11990 2,6 5,3 8,3 11,0
11991 2.6 S.3 8.3
11992 2.6 5.3

2.6

11993

- = e e e e e v o e D e Y e G G - S om -

SERISSION FACTORS FOR VEHICLES THEOUGH MODEL YEAR 1975 AND THROUGH
CALERDAR YEAR 1975 ARE BASED ON ACTUAL TESTS OF IN-USE VERHICLES, -
POST- 1975 CALENDAR YEAR ERISSICN FACTORS FOR ALL VERICLES ARE PRQJECTED, .

226
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TABLE BI-I-4
CALENDAR YEAR - July 1

BITROGCEN OXIDES (GB/RBI)
1978

FOR HIGB-ALTITUDE REGIONS OBNLY

NID-YEAR EXYBAUSY ER1IS5SI0F FACTORS FOR 1LICET-DUYY VEBICLES:
197Y 1972 1973

———— - - - - —— - W N e G e e D e e - —

{NODEL|
ITEAR
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2
2
2
2
2
2
2
2
2z
2
2
2
2
2
2
2
2
3
3
3

11951
11952]
11953
17954
11955
11956
1957}
11958
11959
11960

POST- 1975 CALENDAR YEAR ERISSION FACTORS FOE ALL VEHNICLES ARE PROJECTID,

CALENDAR YZAR 1975 ARE BASED O3 ACTUAL TESTS OF IN-USE VEBHICLES,

C¢ENISSION FACTORS FoR VERICLES THEROUGH RODEL YEAR 1975 AND TAROUGH



1988 1989 1990 1991 1992 19%3 |
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FACTORS FOR LIGNT-DUTY VEHICLES
1987

(FOB CALENDAR YERARS 1982-1993)
CALEPDAR YEAR - July 1

SITROGES OXIDES (GM/BI)
1986

FOR BIGE-RLTITODE REGIOBS ONLY

1985

TABLEZ NI-1-A&
1984

1981

BID-YEAB EIRAUST EBISSION

|YEAR [1982

[MODEL|
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CALEFDAR YEAR 1975 ABE BASED OR ARCTUAL TESTS OF IWN-USE VEHICLES,
POST- 1975 CALENDAR YEAR ERISSICON FACTORS FOR ALL VERICLES ARE PROJECTED,

SERISSION FACTORS FOB VEHICLES THROUGHR NMODEL YEAE 1975 AND THBROUGH
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TABLE RI-I-5
TRAVEL VEIGRTING FPACTOR CALCULATION

LIGBT-DUTY VEBICLES

(3) (b) .

Vebhicle Fractiom Total Annual Mileage ((a) ® (b} /SUn)
__Age _Begistration_ Accumulation Rate (a)*(b] Travel Praction
1 0.075 15900 11925 0,106
2 0.107 15000 1605.0 0.182°
3 c.107 18000 1498 .0 0.133
q 0,106 13100 1388 .6 0.123
S 0.100 12200 ' 1220,0 0.108
6 0,092 11300 1039 .6 0.092
7 0.085 10300 875.5 0.077
8 0.077 9400 723.8 0.064
9 0.0686 : - 8500 : 561,0 0.050
10 0.052 7600 395.2 0.035
1" 0.039 ' 6700 261.3 0.023
12 0.027 _ £600 178 .2 0.016
13 0.018 6200 11,6 0.0%
AL 0.0tQ 5900 82.6 0.007
15 0,009 5500 89 .5 0.004
16 0.006 5100 - 30 .6 0.003.
17 0.005 . 5004 25.0 0.002
18 0.005 ' 4700 23.5 0.002
19 e.005 4400 22.0 0.002
20 0.004 _ - 4800 e 37,6 0.002

SUB: 11301.0



TABLE RI-I-SA

AVERAGE CUBOLATIVE RNILEAGE
BY YIHICLE AGE - July 1

1IGHT-DUTY VEHICLES

L Cusulative Rileage

=
[r-]
;O
I
la
(]
n

GOV VNEWN -

The methodology for calculating average curulative mileage

is presented ipn Appendix G,

5962

19622
L9

aBIL7 .

61022
12997
guoun
94122

103297

111571
118906
125646
132137
138265
124062
149462
154546
159465
160090
168499

~y

i

9



TABLE HI-I-b

Geaeral Formuls for Bipstux

The general formula for the speed-temperature~hot/cold correction
tactor, Bipstwx, ftor LIGHT-DUTIY VEHICLES is givem by:

vhere (using

L )

>N e

fraction of
fraction of

Ripstwx =

BAGITERR =

BAG3TERN = 9
BAG2TEBR = (1-u-x)®(
DENOR = (40 ¢ d1ea)

v ¢ (exp (a~-b*T)

DE¥ON

¢ for multiplication and exp for exponential fubction):

+ Cc ¢ deb)s (v(2,81)/v(2,26))

e ¢+ fol}2(v(qg,63)/v(g,26))
J*R) (v (g,82) /v (3. 16))

h #

g = index for sodel-year/region groups; see Table I-ba
£1,62,58) = average speeds (milesshour) tor bags 1, 2, and 3

v{q,5i)

= bag-specific speed correction factor; see Appendix B

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

IPellEqn]
===~}

{ HC} T ) 2.9310].0187729} .673}
{ RC} 2 | 2.9310],014779} -2.41)
{ BCy 3 o 2,4339],023591] _623]
§ AC) 6 ) 1.9934).022269) -,0324
=== === f——-=-- {
} €Ot T F S5.6548].015965 | -ta_ 74
| cof 2 | S.,65uB|,015965]|-33,89]
§ CO) 3 | S.5460),02B945] 11,.29]
| €O & | 4,2391},017522) -,20 |
o= [~mmm=- | === |
(®0x| v | =100, | 0,0 | t.1u |
l¥O0xf 2 [ -100, | 0.0 [ 1,76 |
[Poxy 3 ( -100, | 0.0 | 3.26 |
[NOX| O } =100, | Q.0 | 3.05%
1 | | l

L2701
L 175

total piles which are drivenm 1in cold start coandition
total miles which are driven in hot start condition

ambient tesperataore (F) -
r vehicle age pinus 1, in years

.28
.28

T.74156,.4317_59]

6.70)

36.,4016,79)

3.13123,7013,14)

2.12]
----- |
o.u l
0.0 |
IRRTY]
L1261

e | f ! b
=== | === | ~==== ]
4,75 | .393§ 5,69
2.43 ] .599) 2.6% |
1,10 ) .284] 1,05 |
L0897 | 357 « 20 3]
t
u2_ 84 S,.764 S7.571|
25,261 4,711 35,901
19,851 2,341 21,17}
4,12 2,201 3,961
------ [ B |
1,25 | 0,0 . 0,81 |
1.26 § 0.0 ¢ 0.80
2.99 |} 184} 1,89 |
2,86 { .1BO( 2.01 |
I

¥

| Pre-1968

2 1968-197u

3 1975-1979

o Post-1979
|

EEZE for-ﬂodei Years:

6.9813, 14|
et kel
7.0 ) 0.0}
1.0 | 0,01
2.7 .18}
2.u6) 18]

Pre-1968 |
1968-1974 1
1975-1976 |
Post-1976 |



TABLE B1-I-6a

Specification of Speed Terems (Vg)
Used ia the General roraulas for Ripstux

LIGET-DUTY VENICLES

FOB BIGA-ALTITUDE AREAS OFLY

Yehicle Group ’ Group Reference (q)
High-Altitude Pre-19¢8 Group 1
Bigh-Altitude 1968 ' Gioup B
Righ-Altitude 71969 | Group 9
Migh-31titude 1970 " Group 10
Aigh-Altitude 1971 ' Group 11
High-Altitude 1972 Group 12
Righ-Altitude 1953;191H= Group 15

High-Altitude 1975+ Group 18



—— . — . w— S v gl e S GEE WeR MR e D WP gy T mmm el SN TS Wy Sme oD w——

TABLE BI-I-7
IDLE ERMISSION RATES
LIGRT~-DUTY VEBICLES

FOR HIGH-ALTITULE AREAS ONLlY

-—— - ——— —— r——— . - — —

o _l__h__q(ocazmiN,) _|___B__(GA/MIN,} ___ |
I NES VEHRICLE { DETERIORATION RATE |
{

!
POLLUTANT | MODEL YEAR {| EAISSION RATE | (PER 10,000 MILES)

--------- Rttt I T B btk ettt |
{ 1 | i
HC { PRE-T1968 || 2.29 ! 0.21 i
HC | 1968-1974 }| 1,04 | 0,14 |
HC | 1975-1976 )| 0,24 | 0,02 i
RC I 1927 1 0,17 { 0,07 f
NC | 1978-1979 |} 0.2u ! 0,07 . |
HC | 1980 I 0.05 ] 0,07 ]
HC ) 1981-1983 |} 0.05 { 0,07 1
BC { 1984+ N} 0.03 | 0,07 1
| (] i [}
co I PRE-1968 || 20,70 ] 0.53 i
co j 1968-1974 }| 20,71 1 1.1 |
co | 1975-1976 }] Q.48 | 0,98 )
co | 1977 It 3.0t | 0,83 )
Cco | 1978-1979 1] 8,48 I 0.83 {
co | 1980 ti 1.81 | 0.67 i
co | 198%t-1983 || 0 .84 { 0,59 |
co | 1984+ it 0,41 | 0.59 |
! W] t 4
ROX { PRE-T968 |} 0.26 I 0.00 ]
nNOX | 1968-1972 || 0.19 I 0.00 |
NOX | 1973-1974 || 0.08 I 0.00 i
NOX ] 1975-1976 }| 0.06 { 0.0u {
NOX | 1977 h] 0.28 | 0.06 |
NOX | 1978-1979 ] 0.06 | 0.06 |
noX | 1980 X 0.1 | 0.06 |
NOX | 1981-1983 }) 0.02 i 0.08 )
NOX | 1984+ K 0.0u { 0.08 |
| i i i

e e . e e ———— - ————— ——— > ———

The Idle Emission Factor is calculated fronm
the linear eguation C = a ¢+ bY, wvhere C is the
idle emission factor for a vehicle with
cumulative mileage B, 3 and b are the factors
listed in the adove table, and Y = A/10000,
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TABLE HI-1-8

Crankcase and Evaporative HC Emission Factors
(gasni)

LIGAT -DUTY VEHRICLES

FOR AIGH-ALTITUDE ABEAS ONLY

Aodel Year Bydrocarbon Emissions (qa/mi)
Pre-1963 9,00
1963-1967 4,52
1968-1970 j.an
1971-1976 2.39
1977 1.76
1978-1979 0,81
1980-1983 0.20
1984+ 0.15%

o
S



TABLE HI-I-9

LD"Loading Correction Factor
(hdditional 500 Pounds, A1l PModel Years)

The Loading Correction rncior. L{p), is given by:
L{p) = us(cf(p}) - 1.0) *» 1,0

vhere:

fraction of vebicles with additional load aof

500 pounds

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

L(p) = loading Correction Factorx

Pollutapt (p]} ef(p}
RC 1,06
co 1.20
BOX : 1.03



TABLE HI-1-10

LDY Trailer Towing Cortection Factor

The Trailer Towing Correction Factor, L(p), is given by:
Dipw = as (cf(p) - 1,0) 0.1.0
vhere:
u = fractionm of vebicles towing 3 trailer (1000 pounds)
cf(p) = co:toction'!actot values selected from below
Oipw = Correction Factor adjusted for usage level

cf (p) correction factor values for pre-1975 Hodel Years
(additional 1000 pounds)

Pollutant cfip)
ac | 1,32
co ‘ 2.15
¥ox | 1.1

cf (p} correction factor values for 1975 and later Hodel Years
(additional 1000 pounds)

cf(p) = wsa(p) ¢ {I1-w}sb(p)
v ¢ (t-w)sc(p)

Pollutaat a{p).  bfpl_ cipl_
HC 1.32 0.75 0.83
co 2,15 1.55 0.39
10x 1.16 1,260 0,92

and vhere v = fraction of tota) VAT in cold operation.



TABLE BI-TI-1
EXBAUST EBISSION RATES
LIGHT-DUTY TRUCKS: BOTA WIIGAT CATEGORIES

FOR HIGH-ALYYTUDE AREAS OBLY

_ R _1__A__{(GA/BILE} 1___B__(CAZEILE) ____|
it BEZW VEBRICLE | DETERIORATION RATE |

t
} POLLUTART | NODEL. YEAR || ERRISSION EATE | (PER 10,000 mILES) |
[—— o= - e i R itk b bttt |
( | 1 - . | 1
1 AC ] PRE-1968 (¢ 6.05 [ . 0.55 |
| I+ I 1968-1969 |} 5,00 { 0,55 i
1 nc { 1920-1974 1] Q.28 } 0.55% I
i AC { 1975-192%¢ 1 . n ] .47 1
| AC t 1977 i 2.80 [} 0.87 ]
1 BRC 1 1978 K] 3. 1?2 ] 0.47 |
1 Ac ] 1979-1982 1 1.52 | 0.41 i
] HC i 1983 7] 0.47 i 0.23 i
| ne 1 19889 i1 0.3 { 0.23 |
| | 1 | |
1 co I PRE-1968 || 113,50 . | 2.81 {
] co { 1968-3969 |} 88,36 | 3.91 t
] (of o] | 1970-1974 " 77,58 ] 8,28 |
] co {f 19725-197¢ 1] 558,19 ] 8,84 ]
J co t 1977 1" ‘44,81 { 1] i
] co ] 1978 11 54,19 t 8 64 i
t co { 1979-1982 |1 - 29.90 ] 5.3 |
! co 1 1983 i 8,00 | 2,00 {
] co i 1984+ it 3.87 | 2.00 ]
i | N ) |
1 | o} { PRE-1968 1 2.28 ] 0.00 1
i HOox | 1968-1969 K] 3.3 | 0.00 |
| ¥ox t 19720-1922 1| ai.n | 0.00 |
i | [o} § 1973-1974 ) 2.35 | 0.00 i
1 ¥Oox I 1975-1976 (N 2.7 ] 0.00 |
| B0x t 1977 i1 2.68 i 0.00 il
| mOx t 1978 i 2.7 { 0.00 |
| 0w { 1979-1983 | 1.07 t 0.11 I
! ¥ox t 1984 i 1.723 ] o.M i
i ¥Ox i 1985+ 11 0.at | 0,22 }
{ ( ) ] ( )

The Exbaust Emission Factor is calculated froas
the linear equation € = a ¢ bY, vhere C is the
exhaust esission factor for a vehicle vith
cusulative sileage A, a and b are the factors
listed io the above table, and Y = n/10000,



TABLE RI-IXI-1A

EXIRAUST ERISSION BATES

LIGHT-DUTY TRUCKS (0-6K GW¥W)

TOB HIGH-ALTITUDE AREAS OBLY

-1

3__(GA/BILE) 1| B

POLLSTART

RC
BC
RC
BC
RC
BC
BC
RC

co
co
co
Cco
co
co
Co
Co

20%x
#0x
| Jod |
nOox
ROx
) {1} 4
| JoF ¢
10x
HOox

- G AP SV VR e Yy cm TS g S g W (D wrR Wiy W TED VIP W Gme Gme GEE QIF GEn GER WY WS Gmp =S WD

BODEL YEAR

—— . - -

PEE-1968
1968-1978
1975-197¢6

19772
1978
1979-~1982
1983
195848+

PRE~1968
1968-1974
1975-1976

19772
1978
1979-1982
19813
1988«

PRE-~1968
19681972
1973-1974
1975-1976

1977
1978
1979-1983
1984
1385+«

e S S s Ty G S T e g A D G I MU NP T s wER SRR IS TR GEn W G A G
T GED D W GED S G wen ey GE TED e g ) ED QIS GED GER W TES GED GER S GRS wEn M GEE S

JEZW YERICLE
EEISSIOR RATE

6.013
Q. 07
1.79
1.11
.79
.52
0.a7
0,31

110,04
76,73
33.15
16 .10
33,18
29.90

8.00
3.87

t.96
3,00
1.9¢
1,52
2.05
1.52
1.07
1.73
0.81

t PETERICRATION RATIR |

| ¢(PER 10,000 BILES) |

' ---------------_-.--‘

0.55
0.55
0.4&1
0.8
0.41
g.41
0.23
0.23

2,81
R, 208
5.3%
5.3%
5.30
5.38
2.00
2,00

0.00
0.00
0.00
0.00
0.00
0.00
0.1%
0.1
0,22

The Exbaust Emicslion Factor is calculated froa
the linear equation C = a ¢ bY, where C iz the
exhaust emission factor for a vehicle with

ceaulative mileage K,

a2 and b are the factors
listed in the above table, and Y = B/10000,

{eB/BILE) ]}

v ?
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TABLE ET-11-18

EXYAUST ERISSION RATES

1IGHEY-DUYT TRUCES ({8-8,5% G¥E)

FOR BRIGR-ALTITUDZ LRRELS OFELY

.1
BC
HC
1
1o

co
co
co
€O

Hoz
Hox
¥0x
WOoXx
HOox

R T @D T mic wp s DI O emn GEn W CE O CHP Gmp ) Cly WP e SR gy

!
§
4
|
i
§
i
§
§
: !
co ]
!
i
i
§
|
i
!
!
|
i
|

POLLTTAKRY -

GODEL YEaR

PRE-1970
1970-1978
1379-1982

1983
19840

PRE-1970
1970-1978
1979-1%82

1583
1311 X2

PRE-1970
1970-1978
1979-1983

1980
1985+

il

B oD o CE A OO G G0 G AR WD GED G UTD OO WD O W
- B o TR T CEN SW smn C2 T G o @y O3 W GO D

i3 _{GRZBILEL 1___B

ERWN VERICLE
EBESSIOE RATE

8.12
.86
1.52
0.47
0.3

327,30
79.50
2%.2%0

8,00
3.87

3.55
3.4
9,07
1.73
0.41

The Ezhaust Erission Factor is calculated froa

-~

et i e

G e TS E W G Sl e YD e W

jea/BiLe) ___ |

| DETERIORARTIOB EATIL |

o e U oI OB e e G o

(PER 10,000 NILES)

0.55
0.5%
Q.4
0.23
0.23

2.81
4_24
5,34
2.00
2.00

0,00
0.00
o, N
0,11
0.22

——

the linear equation C = a # bY, uheze C is the
exhaust emission factog fer a vehicle with

cemulsztive aileage B,

a apd b are the factors

listed in the adove table, arnd ¥ = &A,00000,
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TABLE BI-1I-2 (FOR CALENDAB YEARS 19B2-1993)

MID-YEAR EXHAUST ENISSION FACTORS FOR LIGHT-DOTY TRUCKS: BOTH WEIGHT CATEGORIES
HYDROCABBONS (GR/A1)
FOR HIGH-ALTITUDE REGIONS ORLY

- — W W e W e R . T W AP TR e -

|MODELY ‘ CALENDAR YEAR - July 1 4
IYEAR [1982 1983 1984 198% 1986 1987 1988 1989 1990 1991 1992 1993
D e
119631 15.7

11964 15,8 15,7

119651 15,2 15,4 15,7

11966 14.9 15,2 15.4 15,7 v

119671 14.6 18,9 15,2 15,4 15,7

119681 12,9 13.2 13.5 13.7 18,0 18,2

11969 2.6 2.9 13.2 13,5 13,7 14,0 14,2

119701 1.5 1.8 12,1 12.% 12,7 13,0 13.3 13.%

11977 11,1 11,5 11,8 12.1 12,4 12,7 13,0 13.3 13,5

119721 10.8 t1_1 11,5 11.8 12_.1 12,4 12,7 13,0 13,3 13,5
{1973( 10,4 T10.,8 11,% 11,5 11,8 12,2 12,5 12.7 13,0 13.3 3.5
10,8 10,8 TI.1 19,5 V.8 12,2 12.5 12,7 3.0 13.3 13.%
10.2 1W.a 10.6 10.8
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» o &6 a3 8 9 o & P o

F Dt FPNOFWNOWODODOOW

OOC mwmwcepOODOY

[158¢}
1196 7§
§ 1988
] 1989
1990}
] 19914
11992
11993}

- . - .- ———— A W W . - . - e - - " - — - -

C O M a EBENTD® OO
. @ [ ]
OO bt NEVN NP DDO®YOW

OQ wam NNV CLOLO DO
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PO DUONVNRERCTBDBNCY s

SERPISSION FACTORS FOB VEHICLES THROUGH MODEL YEAR 1975 AND THROUGH
CALEUDAR YEAR 1975 ABE BASED ONK ACTUAL TESTS OF IN~USE VERICLES.
POST- 1975 CALENDAR YEAR EALSSION FACTOES FOR ALL VEHICLES ARE PEOJECTED,



TABLE HI-11-2

RID-YEAEK EXHAUST ERMISSION FACTORS FOR LIGHY-DUTY TRUCKS: BOTH WMEIGHT CATEGORIBS
HYDBOCARBO¥S (CA/AI)
- FOR. HIGH~ALTIYODE REGIOFNS OMBLTY:

{FODEL | CALERDAR YEAR - July 1 {
IYEAR 1970 1971 1972 973 19T7u 1975 1974 1977 1978 1979 1980 1981 |
Rl I e et bt ettt de bt bt S htiubaded
119511 15,7 . | ' : '
119527 15.8 15,7 ' (
}
{

119%31 15,2 15,4 19,7
(1954 18,9 15,2 15,4 15,7

119551 . 14,6 %.9 15,2 15.4 i5.7 |

11956 .3 .6 w9 18,2 15,4 15_.7)

§19%571 14,0 14,3 .6 4.9 1%.2 15,49 15,7
11958 3.7 14,0 w3 1,6 14,9 15,2] 15,4 19.7

'

)

|

t

|

[}

)

i
139%9) 13.3 13,7 14,0 .3 lu_e 14,9 15.2 15,4 15,7 t
{19601 12,9 13,3 13,7 1u_ 0 & 3 W6, 6] W 9 15,2 15,4 15,7 |
{19611 2.5 12,9 13,3 13,7 1u,0 14,3} Ww,b 14,9 15,2 15,8 15,7 o
11962} 12,1 12,8 12,9 13.) 13,7 .0 1,3 ta.b 34,9 15,2 15,4 15,7 |
{19631 11,6 12,1 12,5 2.9 13,3 13,7y 14,0 tu_3 ta.6 10,9 15,2 4.8 ¢
(19684) 1.0 11.6 12,1 12,5 12,9 13_3| 13,7 .0 1a.3 15,6 4.9 15.2 |
$1965) 10,5 11,0 1t.6 12,1 12.5 12,9) 13,3 13.7 1,0 14,3 4,6 8,9 |
§1966( 9,8 10,5 11,0 11,6 12,1 12,51 12,9 13,3 13,1 1,0 .3 14,6 §
119671 9.1 9.8 10.5 11,0 vi1.,6 12, 12.5 ¥2.9 13,3 13,7 w0 4,3 |
} 19681 6.9 7.7 8.4 9.0 9.6 10_1] 10.6 11,1 11.,5% 11,9 $2.2 2.6 |
119691 6,1 6.9 7.7 B.u 2.0 9,61 10,1 10,6 1.0 11,5 11,9 12,2 |
119704 4.6 9,4 6.2 6.9 7.6 86,3y 8,9 9.4 9.9 0.4 1W0.8 11,1 |
119711 u,6 L. 4 6.2 t.9 7.6} B.J 8.9 9.4 9.9 10,4 10.8 |
11972} a6 . 5.u v.2 6.91 7.6 8.3 8.9 9.0 9.9 10,48 |
11973¢ u_h .4 6.2] b.9 7.6 8.1 8.9 9.4 9.9 |
11974 u,6 5.4) 6,2 6.9 7.6 8,3 8,9 9.4 |
11975} 3.5} 4,1 4.8 5.5 6.1 6.6 7.9 1
11976} t 1.8 4.1 a_s 5,5 6.1 6.6 §
11977} I 1.1 3.7 a4 S.1 5.7 1
119781 i 3.5 a1 a8 5.5 |
11979] | 1.8 2.3 2.9 |
(1980 ! 1.8 2.3 1|
1198 1 i 1.8 |
119821 | |
{1983 t i
{1984 l |
}1985] ! |
11988 [ |
119874 { |
11988 | |
11989 I i
11990] i b

o~ " "~ - —_—— A= = me s = m A o e W = e . =~ o~ —

SEMISSION FACTORS FOR VEHICLES TRROUGA BMODEL TYEAR 1975 ARD THiOUGH
CALENDAR YEAR 1975 ARE RASED OR ACTUAL TESTS OF 1IN-USE VEHICLES.
POST- 1975 CALENDAR YEAK EPISZ10ON FACTORS FOR ALL VEHICLES ARE PROJECTED.
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TRBLE RI-II-3
NID-TXAR EXBAUST ERISSIOR FACTORS POR LIGHT-DUTY TROUCKS: BOTH WEIGHT CATEGORIES

CABRBOX NONOXIDE (GR/NI)
FOR NIGA-ALTITUDE REGIO¥S ORL1Y

- - - Y e " A A A P B R A T W A B TR T TR WP e AR . o -

{sopEL} " CALENDAR YEAR - July 1

(YEAR |1970 1971 1972 1973 19748 1975 1976 1977 1978 1979 1980 1981
I--—‘ - -~ — - — . " — " — " — = - ——————— - W WEEE AR W W WS R W - Y WE Em W e e - W W
{19514 160,6 Is

119521159.4 160.6 I

]

|

t

|
11931 158,1 159_4 160.6 ) i
119581156,.7 158.1 1594 160,86 | {
j19557155.3 156.7 158,11 159 4 160.6 | |
119561153.8 155.3 156.7 158.1 159.8 160.6| )
119973152.1 153.8 155.3 156.7 158_1 159_4{160.6 |
[1958) 150,88 152,171 153,8 155,3 156,7 158, 111594 160,6 I
{19591 188.6 150.4 152.1 153.8 v55.3 156.71158.1 159.4 160.6 I
11960} 16,7 188_6 150,8 152t 153 .8 155,3[156,7 158.1 159,48 160.6 |
(1961 Q.6 146.7 148.6 150_.4 152.1 153 _8(155.3 156.7 158_1 159_.4 160.6 |
(1962142,3 144,.6 46,7 MA,.6 150.4 152.17153.8 55,3 156.7 198,71 159.4 160.6 |
179637139.8 182,.3 144,6 146,.7 WB.6 150, 43152, 1 153.8 155.3 156.7 158.1 159.4 |
{19641 137,0 139.8 182.3 1W4&G_6 86,7 188_617150.4 152,71 153_8 155.3 156.7 158,171 |
119651 133.9 137.0 139.8 102.3 WH 6 166,7}148.6 3150.4 1521 153.8 155.3 156.7 |
1196611306 133.9 137.0 139.8 142_3 W4 _61186.7 48,6 1504 152,101 153,68 155,3 )
119671 127.0 130.6 133.9 137.0 1393.8 12,3} 148.6 46,7 WB_6 150.4 152.1 153.8 |
[19681101.8 107.2 112.2 316.8 121.1 125.01328.5 131.7 134_6 137.3 139.8 1w2.2 |
}19691 96.0 01,8 107.2 $12.2 t1e.8 121, 13125.0 128.5 31,7 134.6 137.3 139.8 |
)1970] €0.% ©S5.9 92,2 98_.0 103.8 108.4(1713.0 117.1 120,9 128.4 27,5 130,4 |
|

1

l

|

|

{

|

|

i

|

|

|

1

!

1

l

(

i

|

I

11971 80.%V B85.9 92,2 98.0 t03.41108.4 113.C 117,11 120.9 124.4 127.5
119729 80,v 85,9 92,2 98.01103,.4 Y008 _ & 1130 17,1 120,.9 128 4
119734 80,1 B8S5.9 92,3 98,1 103,55 1W08,a 113,00 117,2 121,0
11974 _ 860.1 B85.9} 92.3 98_.1 103.5 108,08 113_.0 17,2
19751 5?.11 63,7 70,9 77,6 83,7 89,3 9u,5
11976 ) } 57.1 63.7 ?70.9 ?77.6 813.7 89.)
11977} 1 u?,2 S4_.3  6%,.6 68,2 78,3
11970 ¢ ] 57T.1 63.7 70,9 77,6
119794 \ 3J3.1 40,4 4B..4
1960 ' 33.1 40,4
11981} } 33,1
119821 1
1798 3§ )
1984 }
1985} |
11986 § 1
119879 |
11988 i
11989) |

1

p1990¢

———— . — - = R S 4D S W R e R R G Am SR S e A e A e e e e A . A Gn e S e S e S W A

SENISSIOF FACTIORS FOR VEHICLES THROUGH RODEL YEAER 1975 AND THROUGH
CALEBDAR YEAR 1975 ARE RASED OM ACTOAL TESTS OF IW-USE VERICLES,
POST-197S CALENDAR YEAB ERISSICR PACTORS FOB ALL VEHICLES ARE PROJECTED,

1R47%



TABLEZ RI-II-3 - (FOR CALENDAER YEARS 1982-1993)

BID-YEAR EXARUST ERISSION FACIORS FOB LIGHT-DUTY THUCKS: BOTH WEIGRT CATEGORILS i
CARBOP AOWOXIIDE (GA/N1) . :
FOR HIGR-ALTITUDE BEGIOQWS ONLY )

e v e - - P YR W W W e D W W - M e - o W W BB e W e o i - . . ——— -~ —— -~

IRODELY CALENDAR YEAR - July 1
IYZAR §71982 1983 19B4 1985 1986 1987 1988 1989 1990 1991 1992 1993 |
———————————————————————————————————————————————————————————————————————— .
11962) %6 0.6 '
{1968 )159.8 160.6 \
11965)158,1 159 .4 160.6 \
119661156.7 58,1 159.8 160.6 i
“119671155,3 156,7 158,17 1594 160,6 }
17968]1704,5 146.6 14B8,6 150,.5 152.3 154.0 i
119691102,.2 188,5 T46.6 148.5 150.5 152.3 54,0 . '
199701933.2 135.8 138.2 180.5 2.7 144.8 36,7 1a8.6 }
199711930.8 133,2 T735.8 38,2 180,5 142,7 148 8 146,7 148.6 [
§19727127.5 130.4 133.2 135.8 138.2 180.5 142.7 4.8 M6,7 1848.6 |
11973§7124.8 127.6 130,84 133.2 135,8 38,3 100.6 2.7 KG.8 186.8 148.6 |
119741923.0 128,84 127.6 130.4 133.2 135.8 138.3 10,6 42,7 166.8 146.8 W8 6 |
11975§ 99.2 103.5 107.5 111.0 i1s_,3 17,5 120.5 123.3 125.9 128.8 130.8 133.0 |
119761 94.5 99.2 1031.5 107.5 111.0 118.3 117.5 120.5 123.3 125.9 128.6 130.8 |
{19274 80.0 B85.! 89.8 98,1 98.% 107,7 105.0 108,.1 1t1_1 113,9 116,5 119_0 |
{v978) 83,7 89.3 9.5 99,2 103.5 107,5 711.0 134.,3 17,5 120,5 123.3 125.9 }
11979) 5.7 62,5 68,6 74_.3 79,8 84,2 88,5 92,4 96,1 99,6 102,9 106,0 |
$1980f 48,8 55,7 62,5 68,6 78,3 79,4 B&,2 BB.,5 92.4 96,1 99.6 102,9 |
11987] a0.8 &8,8 55,7 62.5 68,6 74.3 79.4 Ba,2 B8.5 92,4 96.1 39,6 |
{1982] 33.1 w80_% &E.4 S5.7 62.5 68.6 74,3 79.a4 84,2 88.5 92.4 96.1 |
{
]
I
1
]
l
|
i
i
(
|

11983} 9.2 11_.9 1Ww_.9 17,7 20,2 22,5 28.6 26.6 28.3 29.9 3I1.a
119881 5.t 7,8 10.8 13,5 .1 18.4 20,5 22,4 24,2 25.8
11985 s.1 7.8 10,8 13,5 16,) 8.8 20,5 22,86 28,2
19861 5.t 7.8 10,8 13,5 16,1 18,8 20,5 22.8
11987} 5.t 7.8 10.8 13,5 16.1 18.8 20,5
119881 S.1 7.8 0.8 13.% 16.1 8.4

11989} 5,1 7.8 10,8 13,5 16,1
11990} 5.1 7.8 10.8 13.%
1199 1§ 5.1 7.8 10.8
11992] s.1 7.8
1199133 5.1

SEMISSIOR FACTORS FOB YERICLES THROUGH PMODEL YEAR 1975 AND THROUGH
CALENDAR YEAR 1375 ARE BASED OR ACTUAL TESTS OF IN-USE VERICLES,
POST-1975 CALEXDAR YEAR EAISSYON FACTORS FOR ALL VEHICLES ARE PROJECTED.,
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1981

1980

'----l .....-.........._-...-..---..—..-..-.-...------.—------_-----—---"------_-..-----..-—----.

1195 1)
j19%529¢
11953}
11958
17955 |
119561
11957;
11958
11959
19960
11961

BOTH WEZIGHT CATEGORILS
1979

1978

1976 1977

TABLE AI-II-&
CALEBDAR YEap - July
1975

RITROGED OXIDES (GA/A1)
1974

EBISSION PACTORS FOR LIGHY-DUTY TRUCKS
" POB HIGA-ALTITUDE BEG1OES ONLY
t972 1973

1971

JYEAR |31970

RID~YEAR EXBAROST
INODEL]
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P & &8 9 0 0 8 9O U B P P B P e s 0
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11962
11963}
11968 |
|1965]
| $966 |
11967}
11968 |
119691
11970
(197 1]
11972
119731
11978}
19751
119761
419771
REXLT
11979]
11980}
{1981}
119821
(19831
{1980 |
| 19851
11986}
11987
§ 1988 |
1 19B9

| 1990}

SERISSIOR FACTORS FOR VYEMICLES THRODGH RMODEL YEAR 1975 AsD THROUGH
CALEVDAR YERB 1975 RBE BASED OV ACYUAL TESTS OF I¥-USE VEBICLIS,
POST- 1975 CALERDAR YEAR ERISSION FACTORS FOR ALL VYEHICLES ARZ PROJECTIED,
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|
1992 1993 |
‘-_-__--~—----—-..-------_--,--——-.——---'

BOTH WRIGHYT CATEGORIES
1991

1990

1988 1989

(FOR CALENDAR YEARS 1982-19913)
1987

CELENDAR YEAR -~ July 1

YITROGEN OXIJDES {(Gh/AI)
1986

FACTORS YOm LIGBRY-DUTY TRUCKS
FOR BIGH-ALTITUDE REGIONS ONLY
1984 1985

TABLE RI-IX-AQ
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'---_'--_____—_--—-—----------------

WID-YEABR EXIHAUST EAISSION
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POST— 1975 CALEPDAR YEAR EMISSIOR FACTORS FOR ALL VERICLES ARE PROJECTID,

CALENDAR YEZAR 1975 ARRE BASED 0N ACTUAL TESTS OF I3-USE VEHICLZES,
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SERISSIOR FACTORS FOR VEHICLES TNROUGH MODEL YEAR 1375 AND YBROUGH



TABLE BI'IX‘ZI
AID-YEAR EYHAUST ERMISSION FACTORS FOR LIGHT-DUTY GAS THDCKS < 6000 1BS,

HYDBOCARBORS (GA/AI)
FOR HIGH-3LTITUDE BEG1QNS ORLY

. A A At . -~ - - A - A - A e - - ——— - S - —— -

|HODEL) : CALENDAR YEAR - July 1t

JYEAR Y970 197V 1972 1973 1974 1975 Y976 1917 1978 1979 198D 1981
D Bt
179511 15.3 , s A

119%21 15, 15,3 |

11953} .8 15,1 15,3 |

11958 4.5 14,0 15,17 15.3 I

119550 a3 .S 14,8 15,1 15,3 i

{19567 19,0 1&.3 4.5 4.8 1S,V 15_3)
(1957) ¥3.6 4.0 16,3 1T4.5 14,8 15,1} 9.3
f19%8¢ 13.3 13.6 14,0 14,3 1R.S tu.g) 5.1 15.3

11962¢ 11,7 12,2 12,6 12,9 ¥3,3 13,61 W_.0 wWw_,3 18,5 1.8 15,1 15.3
11963 11,2 11,7 12.2 12,6 12.9 13,37 13_.6 18,0 .3 t4.5 14,8 15.1
11964 10,7 t1.2 11,7 12,2 12,6 12,9} 13,3 13,6 1w, 0 W,3 14,5 14,8
119¢%¢ 0,0 10,7 1.2 11,7 12,2 12,6} 12,9 13,3 13,6 4,0 18,3 4.5
10,0 0.7 11,2 11,7 12,24 %2.6 12,9 13,3 3_.p 4,0 8.3
0.0 1W0_.7 11,2 1_7] 12,2 12,6 12.9 3.3 13,6 4.0

10,2 0.6 11,0 11t.)
10,2 10,6 11,0
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SPBHISSI0% FACTORS FOR VEHICLES THROUGH MODEL YEAR 1975 AND THROUGH
CALENDAR YEAR 1975 ABE BASED OD ACTUARL TESTS OF 1IM-USE VEHICLES,
POST- 1975 CALEVWDAR YEAR EBISSTON FACTORS FOR ALL VEHICLES ARE PROJECTED,
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TABLE HI-II-ZA {FOR CALEEDAR YEARS 1982-19913)

MID-YEAR EXHAUST EMISSION FACTOES FOR LIGAT-DUTY GAS TRUCKS < 6000 LBS,
HYDROCARNBONS (GA/AI)
FOR HIGR-ALTITODE REGIORS OSLY

- e D D - - - - - R R AR W A e A e .-

IRODEL| : CALENDAR YEAR - July 1 :
{YEAB }1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 171992 1993

11967 14,3 8.5 1A,8 5,1 15,3
(1968} 12,0 12,3 12,6 12,8 13,7 13,3

11971 11,0 1.3 18,7 12,0 12,3 V2,6 12,8 13,1 13,3

|
[
)
'
'
|
)
|
t
I
i
'
[1922] 16.6 11.0 1.3 11,7 12,0 12,3 2.6 2.8 3,1 13,3 t
§1973 10,2 wW0.6 M_0 1.3 ¥1.7 12,0 t2.3 12,6 2.8 13,1 3.3 I
}1970) 9.8 10,2 10,6 11,0 V1.3 1.7 12,0 %2.3 12.6 12_.8 °13_.t 113,31
11975 5.6 6.0 b,4 6.7 €.9 7.2 7.5 7.2 7,9 a,!1 8.3 8.5 |
11976 5.2 5.6 6.0 6.0 6.7 6.9 7.2 7.5 7.7 7.9 B, 1 8.3 |
119771 4.t Q.6 5.0 5.3 5.7 6.0 6.3 6.5 6,8 7.0 7.2 7.4 |
)1978] 4,3 4,8 5.2 S.b 6.0 6,8 6.7 6.9 7.2 7.5 7.7 7.9
17979 3.5 4.0 8.5 5.0 5.0 5.8 6.1 6.4 6.7 6.9 7.2 7.4 )
) 198D 2.9 3.5 8,0 e.,5 5.0 5.0 5,8 6,1 6,4 6,7 6.9 7,21 )
17981 2.3 2.9 3.5 8.0 a.5 5.0 5.4 5.8 6.1 6.4 6.7 6.9 {
j1%9821 1.8 2.3 2.9 3.5 .0 4.5 5.0 5.4 5.8 6.1 6.4 6.7-1
139813 0.6 0.9 1.3 t.6 1.9 2.1 2.4 2.6 2,8 3.0 3.2 |
{1984 0,a a,.8 1.1 1.4 1,7 2,0 2.2 2.5 2,7 2,9 1|
11985) 0.4 0.8 1,1 1.8 1.7 2,0 2.2 2,5 2,7 1
{1988 | 0p.a 0,8 1,1 1.8 1.7 2,0 2,2 2,5 |
11587} 0.4 0,8 1.1 L) 1.7 2,0 2.2 1|
RELLT] 0.4 0.0 1.1 1.8 1.7 2.0 )
(RELEX] 0.8 0.8 1,1 1.4 1.7 1
{1990) 0.4 0.8 1.1 1.4 |
1999 1} g.4 0.8 1.1 4
119923 0.4 0.8 1
11993 0.4 |

- - " D G W o~ " - - ———— " W ——— " T —— " W= W ™ = = W R W AR RGeS e we e W e -

SERISSION FACTORS FOR VERICLES THROUGAR MODEL YEAR 1975 AND THRAOUGH
CALERDAR YEAR 1975 ABE BASED OX ACTUAL TESTS OF IN-USE YEHICLES.
POSY- 1975 CALERDAR YEARR ERNISSIOR FACTORS FOB ALL VEHICLES ARE PROJECTED,




TABLE HI-II-3a

RID-YEAR EXRAUST ERISSION FACTORS FOR LIGHT-DUTY GAS TRUCKS < 6000 LBS,
CARBON MCNOYIDE (GM/MI)
FOR HIGH-ALTITODE REGIONS ONLY

. S N e Y P T P D P W WD " W " " - T = . T A e W R W D e W Am o mm w weAnw —

{8ODEL} CRALENDAR YBAR - July 1
JYZAR |1970 1971 1972 1973 1978 1975 1976 1977 1978 1979 1980 1981

i
|
J19S T 157 ,4 i ]
§19521 156, 1 157,40 { ]
p19531158,.B 156,1 1574 | |
119581 153,.5 t5u_8 156,171 157_4 § |
§195511%2,0 153.S 154.8 156,11 1574 { |
$19561150.5 152.0 153.5 154.8 156.1 57,4 ‘ i
] 1957 w89 50,5 92,0 153,55 15488 156,11157 .4 J
p195e 122 48,9 150.5 152,.0 153,5 t5a_B(156,.1 157,4 |
11959 1S5,.3 YW7,2 148,9 150,5 152.0 153,5)1154.8 V56,1 1574 ]
J19603143.5 45,3 t47.2 8.9 150.5 152.0)153.5 150.8 6.1 1574 i
J196 %1 T, 4 43,5 T4S.3 a7,2 Wwa_.9 150_.53152,.0 153.5 50,8 56,1 1574 |
119621139, 1 131,08 1435 85,3 7,2 10B8,91150,.5 152,0 153,55 154.8 156,11 1574 |
1996 31136.5 1391 141,68 W35 1453 147,.2)148,.9 150.5 52,0 153.5 15¢_.B 156.1 |
‘11968 31¥33,.7 36,5 139,11 WY & W35 WS, 3|wWwT7.2 188,9 150.5 152.0 153.5 154.8 |
[19651130.6 133.7 136.5 139.1 18t & W43, 5)wW5.3 1a7.2 10,9 150.5 152,0 153.5 |
11966 122,2 130.6 133_.7 136,.,5 139,t Wil 4)1a3,5% ws5,3 7,2 148.9 150,55 152.0 |
11967§123,6 1272,.2 130,.6 133_.7 1316.5 139, 1)t 4 W35 WS, 3 17,2 148.9 150,.5 |
j1968) 91,3 %7, V02,56 1D7_.7 V12.8 116,b6|V20,% 324,0 27,2 130,.0 132_.8 1I5.8 |
1969 €5.0 91.3 97.% W02.6 107.7 112 .41116,.6 120,55 124,0 127,2 130.0 132.8 |
j1970) 79.3 85,0 9v,3 97,1 102.6 1W07,71112,4 116,6 120,5 124,00 127,2 130.,0
i

¢

I

i

1

|

|

|

|

|

|

|

|

|

|

|

{

{

I

I

1197 1} 79,3 85.0 9t1.3 97,1 102,6})107,7 112,48 116,6 120,5 124,0 27,2
11972 79,3 8%.0 91.3 97.1|102.6 107.7 112,48 136.6 120.5 128.0
119731 79.3 8S5S.0 9t.,3) 97,1 102.6 W?2,.7 112,84 116,06 120,5
11974 79.3 85.01 91.3 97.! 102.6 7.7 112,48 116,.6
1197%¢ 36,31 43.6 51,9 58,9 5.7 72,1 78,0
{11976 | 36.3 43.6 59,5 58.9 5.7 72.1
119771 1 19,3 26,6 3Ju.,5 81,8 GB,7
17978 ( J6.3 43,6 51.5 58,9
11979} ) 33,V a0, 48,3
11980} i 33.1 40.6
1198 1) ' 33,1
11982 |
$19813] !
{1984 i
13969 |
11986 | t
119871 {
11988 |
11989 !

1

11990

$ERISSION FACTORS FOR VEHICLES TRROUGH NMODEL YEAE 1975 AND THROUGH
CALENDAR YEAR 1975 ABE BASED OWN ACTOARL TESTS OF IN-USE VEHICLES,
POSY- 1975 CALERDAR YEAR ERISSION FACTORS FOR AlLL VEHICLES ABE PROJECTED,

C2AS



TABLE HI-II-3A (TOR CALEFDAR YLARS 1982-19913)

PID-YEAR EXRAUST ERMISSION FACTORS FOR LIGRAY-DUTY GAS TRUCKS < 6000 LBS.
CARBON BONOXIDE (GA/MI}
FOR H1GH-ALTITUDE REGIOKS OUFLY

- -~ " - - - s e e - G G S W W W e W W W WS T T W T TS WS e WY TS W W W G G

EMODEL( CALENDAR YEAR - July 1 :

IYEAR {1982 1983 1984 1985 1985 1987 1988 1989 1990 1991 1992 1993
et Dt ey et s
1196311572

11964 ]156.1 157 4

{1965 154,8 156,1 157.4

{1966{1%3.5 15a.8 156, 1578

119671152.0 153.5 154.8 156.1 1574

1196811372.8 140_% 142.3 1aa_3 186.3 188.2

119691135,4 137,8 140,171 42,3 &, 3 16,3 48,2

11970¢ 32,8 135,4 137,8 180,71 182,3 184,3 146,3 1W8,2

1197%130.0 132,8 7135,& 37,8 180,71 142,3 188,3 6.3 Wa,2

119721127,2 130.0 ¥32.8 135,48 137.8 t40.1 2.3 1a4_3 wW6_3 188_2

}1973)128,0 127.2 130,0 132.8 135.4 137.8 1MM0.1 142,33 W&, 3 16,3 1682
{19744 120,5 24,0 127,2 30,0 132.8 135,4 137.8 80,7 12,3 4.3 wW6,.3 wW8,2
1197%] 83.4 86,3 92.7 96.7 100.2 103.7 07,0 110.% 313_.0 15,7 118_.3 120.8
11976) 78.0 83.4 88.3 92,7 96.7 100.2 103.7 107.0 110, 1 133.0 115.7 18.3
11977y 5.1 61.0 66,2 21,3 7.7 79.6 B83.2 86.7 89.9 93.0 95.9 98.6
119768y 65.7 72,1 78,0 B3,4 BA.3) 92.7 96,7 100,2 03,7 107,0 110, 113_0
11979} 55.6 62,5 68,9 74,8 80,2 B85, 89,5 93,4 97,0 00,5 103,7 106,.8
{1960{ 48.3 55.6 62.5 6B.9 74.8 80,2 85.1 89.5 93.4 97,0 100.9 101.7
j19A%f 4u0.4 u8,3 55,6 62,5 68.9 7u,8 BO.2 B5.1 89,5 93,4 97,0 100,5
11962 33,1 40.4 4B.,3 %5.6 b2,5 68,9 74.8 80,2 85,1 B9.5 93.4 97,0

——— e —— G Sy I W G G WS N G e mm e ST Iy G G WL D T wE W WP wm T W e

{3963} 9.2 11,9 1wW,9 17,6 20,2 22,6 24,8 26,8 28,7 30,3 31,8
{1964 ] 5.1 7.8 0.7 3.5 16.1 18.% 20,7 22.7 24.5 26.2
1195 5.1 7.8 10.7 13.5 16.1 18.5 20.7 22.7 24.5
11986 s, 1 2.8 10,7 13,5 16,1 18,5 20.7 22,7
J19€7] 5,1 7.8 10.7 13.5 16,1 18.5 20.7
11988 s.1 7.8 10.7 13.5 16,1 18.5
§1969] 5,1 7.8 10,7 13,5 18,1
119907 : s.t 7.8 10.7 13.5
11991} 5.1 7.8 10.7
{1992} 5.1 7.8
11993 ‘ 5.1

SENISSION FACTCRS FOR VEHICLES THROUGH PMODEL YEAR 975 AND THROUGH
CALENDAR YEAR 1975 ARE BASED ON ACTUAL TESTS OF 1X-USE VEHICLES,
POST-197S CRLEWDAR YEAR EMISSIO¥ FACTORS FOR ALL VEMHICLES ARE PROJECTED,
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TABLE AI-II-QR

OID-YEZAR REHAUST EBISSIOR FACTORS POR LIGHAY-DUTY GAS TRUCKS < 6000 LBS,

WITROGER OXTDES (GA/MI)
FOR HIGH-ALTITUDE REGIONS ONLY

1978 1979 1980 1981 )

- July 1
1927

1975 1976

"CALEFDAR YEAR
1978

1973

l----' A e " T~ g i T i W o U T e el o W e W o B o o W . Wy U A A e o O o e W " " — '

11951
1195214
11953)
| 1954 |
P 1955)
119%6]
179524
119581
119%9)
11960}
11961

1971
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11962)
{1963}
1968}
11965
11966
11967]
| 1968
11969
11970
11971
11972
11973}
11974
11975
11976}
119771
11978 ¢
11979}
j1980|
j196 1}
|198 2}
j 1983}
RELLY]
| 1985}
11986
1987
119881
11989}
119901

———— g - —— — - - - . - - - - - - e - e P - -

*EMISSION FACTORS FOR VEHICLES THROUGH BODEL YEAR 1975 ApD THROUGH

CALEDDAR YEAR 1975 ANE BASED COF ACTUAL TESIS OF IN-USE VEBICLES,

POST- 1975 CALENDAR YEAR ENISSION FACTORS FOR ALL VEHICLES ABRE PROJECTED,



TABLE AI-II-4A

(YOR CALENDAR YEAES 1982-199)3)

BID-YEAR EXHAUSY EAISSION FACTORS FOR LIGET-DUTY GAS TAUCKS < 6000 LBS,

BITROGEN OXIDES (Gm/AM1)
FOR AIGB-ALTITUDE KREGIOHS ONLY

- - . - S o = " - - " —_—_—_——— " — = o W’ T - - - — > " " -

1993
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CALENDAR YEAR - July 1

1986

OCC0CO0OQOQONTTNVaNoN~rRegMNn
® 5 B & 0 8 ¢ B o 6 & ¢ O B S s s 0 0

NINMMMAME NS NE - -~

1985

000 QOoO0ODCOMTANVNVENINN DT M®
O & & 5 & 0 ¥ & 5 g2 & g % 0 0% 3 s @
NMNNMMEM Y@ P e e (PR e e o

1988

00000 VINENdgaMme
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1983
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1
1
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1
1
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ITEAR (1982

(B0DZ2L )
(1963}
11964]
119651
11966}
11967]
j 1968}
11969]
11970

- - — . = ———— ———— > = "~ - - = = —— = = —— - - - - - -

SZAISSIOY FACTORS FOR VEHICLES THROUGR RODEL YEAR 1975 AND THROUGH

CALE®DAR YEAR 1975 AMRE BASED ON ACTUAL TESTS OF I¥N-0OSE VEHICLES,

POST-~ 1975 CALENDAR YEAR ERISSIOR FACTORS FrOR ALL VEBICLES ARE PROJICTID,

_mmM%
N
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TABLE HI-1I-2B
PMID-TEAR EXHAUST ER1SSIOMN FACTIOHS FOFR L1GHT-~DUTY GAS TBUCKS 6001-8500 L8S,

HYODROCARBONS (GM/MIj
FOR BIGH-ALTITUDE REGIONS OWLY

- " " - - . . = . e e —— - - -

IMODEL| CALERNDAE YEAR - July 1t ]
JYEAR 11970 1971 1972 1973 1974 11975 1876 1977 1918 1979 1980 1981 |
el e e i et e ittt )
119%%) 17.2 | |
[19%2] 17.0 17,2 1 1l
J19%3) 16,7 17.0 7.2 1 I
[19%9] 16,4 16,7 V7,0 7,2 0 \
11955t 16,1 16 .4 16.7 t17.0 17,2 i 1
11956 15.8 16,1 6.4 6,7 17,0 ¥7.2; i
J19%73 15.5 15.8 16,1 16,4 16,7 17_.0) 17,2 I
11958 15,2 15.5 15,8 t6 .1 1b 0 6.7) 17,0 17.2 |
11959 18,8 15,2 15,5 15.8 16,1 1e6.,4) 16,7 7.0 17,2 . (
§1960} 18,2 2.8 15,2 5.5 15.8 16.1) 1&.,4 1.2 17,0 37,2 }
119613 12,0 Ty, u 19.8 t5.2 15,5 15_.8] 16,1 16,0 16,7 17,0 17.2 ]
11962) 13.6 tu_0 1a_4 1.8 15,2 15.5)] 15.8 16.1 16.&% 6,7 17,0 17,2 4
1193} 3.1 3.6 14,0 14,4 14,8 15,2} 15,5 15,8 16,1 6,4 16,7 17,0 |
1960} 12,6 13.1 3.6 TW_0 14,4 18 8 15,2 5.5 5.8 16.1 16 .4 16.7 |
p1965) 12,1 12,6 13,17 3.6 14,0 W4 4} 8.8 15,2 15,5 15,8 16,1 16.4 |
119661 1.5 12,1 12,6 13, 13.6 4.0 ta.g 14,8 15.2 15.5 5.8 6.V |
11967] 10.8 11,5 12,1 2.6 t3_1 13_.6] 160 18,8 14,8 15,2 15,5 15.8 |
] 1968 10,0 10,8 17.5 ¥2,.?" 12,6 13.1] 13,6 8.0 5.4 14,8 15.2 15,5 §
11969y 9.2 10,0 10,8 3171.S 12_.1 32_.6(] 13,7 13,6 1ta_,0 wWw_,a w_.B 15,2 4§
11970¢ 5,2 5.9 6.8 7.5 8.2 8.8) 9.4 9.9 0.2 10,8 1.2 12,6
11971} 5,2 5.9 6.8 7.5 8,21 8,8 9.4 9.9 0.3 W.,8 11,2 |
11972} 5.2 5.9 6.8 7.51 8.2 8.8 9.4 9.9 10,3 10.8 }
119713] 5.2 5.9 6,31 7.9 B.2 8.8 9.4 9.9 10,3
11974 5.2 5.91 ¢o.8 7.5 9.2 8.8 9.4 9.9 |
1197% 5.2 5.9 6.8 7.5 8.2 8,8 9.4 ¢
1197¢} I %S.2 5.9 6.8 7.5 8.2 8.8 |
119771 { 5.2 5.9 6.8 7.5 8.2 1|
11978 i 5.2 5.9 6.8 7.5 |
119799 ' 1.8 2.3 2.9 |
11989 | ' 1.8 2.3 |
1198 1) | 1.8 |
119821 | |
}1983) } ]
ALY 1 |
11985 | |
11986 | I 1
11987) i ]
j 1988} | I
11989 | I
1 Y990} | |

{
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\
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1
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\
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1
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1
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1
\
}
[}
[}
1
{
1
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1
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{
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1
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t
1
t
{
¢
{
(]
1
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1
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1
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SERISSION FACTORS FOR VERICLES THROUGR NODEL YEAR 1975 AND THROUOGH
CALENOAB YEAR 1975 ARE BASED O® ACTUAL TESTS OF IN-USE VERICLRES. R
POST- 1975 CALENDAR YEAR ENISSION FACTORS FOR ALL VEHICLES AREY PBOJICTED.
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TABLE NI-I1-2B. (FO3 CALENDAR YEARS 1982-199))

RID-YEAR EXHAUST ERISSIOR FACTOBS POR LIGHAT-DUTY GAS TRUCKS 6001-8500 lBS,
HYDROCARBOES (GA/AI)
FOR HIGA-ALTITUDE REGIORS ONLY

- e e e - - - o n e e P - ——— -~ . — - - -

JRODEL ¢ CALENDAR YEA2 - July 1}

iYEAB [1982 1981 1984 1985 1904 1987 1988 1989 1990 1991 1992 19913
B o o o o o e e
119631 17.2

1968} 17.0 7.2

Y9651 16,7 17,0 17,2

{1966} 16.8 16;7 V7.0 17.2

119671 V6.1 16 .4 6.7 7.0 17.2

{1968¢ 15,8 16.1 16.4 16,7 17,0 17,2
§1969}) 15,5 15.8 16,1 16,8 16,7 17,0 7,2
11970¢f 11,9 12.3 12,6 12,9 13,2 13,48 13,7 13,9

(1971 11,6 1.9 12,3 12,6 2,9 13,2 13,4 13,7 13,9

[1972] 1.2 18,6 11,9 12,3 %2.6 2.9 13,2 13.4 13,7 13.9
17973) 10.8 1.2 1.6 11,9 12,3 12,6 12.9 13,2 13,4 13,7 13,9
11974 1 10.8 11,2 1.9 12.3
10.3 10.8 11,6 11,9 12,3 12,6 2.9 13,2 13,08 13.7
10.3
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SEPRISSIOK FACTORS TOR VERICLES THROUGH MODEL YEAR 1975 AND THROUGH
CALENDAR YEAR 1975 ARE BASED ON ACTUAL TESTS OF IN-USE VEHICLES,
POST- 1975 CALENDAR YERR ERMISSIOR FTACTORS FOB ALL ¥YEHICLES ARE PROJECTIED,
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TABLE HI-II-3B

MID-YEAR EXHAUST ERISSION FACTORS TOR LIGHT-DDTIY GAS TBRUCKS 6€001-8500 LBsS,
CARBON¥ RONOXIDE (GR/Al)
FOR HIGH-ALTITUDE REGIONS ONLY

- - o T = = — = —_— o~ o v " = " " " —_——_—— " W - W T - W~ —_— " -

JMODELj| " CALENDAR YEAR - July 1 )
IYEAR 1970 1971 1972 1973 1974 197% 1976 1977 1978 1979 1980 1981 |

- | m e o e  m ——— — — —  —  —  —————————— R W - W T T n - R -

l
1199151723 .6 !
195211724 173 6 "
J19S3 (171,01 1724 1736 . \
19583 169.7 1711 172,48 173,86 |
119991t €8,.3 169.7 171,11 172 4 173,86 []
J19561166.8 168,3 169,7 171,101 172,44 171.6| )
)1957§1€5,1 166,8 168,3 169.7 171,11 172, 4173 ,6 ]
119%€)1 163,84 65,1 166,8 68,3 1L9,7 171,11 172.4 173,06 |
11959116 1.5 63,4 65,1 166.8 18,3 169,7(171,71 72,4 173,56 [
119601159,6 1617,5 163 4 165.1 166.8 168B.3)%69.7 V71,1 1724 173.6 ]
1196 11 197.5 159.6 161.5 163.4 165, 166.81168_.3 169_7 171,10 122,48 173,86 |
119621 155.3 157.5 159_.6 161.5 1 3.4 165.,1|166,8 168_.3 19,7 171,71 t72.4 173,.6 |
1196351%2.9 155,33 157.5 159.6 1t61.5 163.41165,.1 166.8 168_3 169,7 171,11 1724 |
§19661150,_.3 52,9 155_.3 157.5 159_.6 161_.5§163 4 165 1 166,88 168,3 169.7 V71,1 )
1196%1167.5 150,3 152,.9 155,3 157,5 159,6}160,.5 1634 165,11 V66,8 168.3 69,7 {
{19€6 146, 4 147,5 150,3 152,9 155.3 157,51159,6 161.S 163.4 165,1 166.,8 18,3 |
11967119 1,0 104 .4 47,5 150,33 152,9 155, 3§157.% 159.,6 161_.5 163.4 165, 6.8 |
1968 137,11 141,0 144,48 47,5 150.3 192,91155.3 157.5 159.6 161,55 163,44 165,11 |
119691132,8 137.1 1410 W84 4 1475 150,3(1152.9 5.3 157_.5 159,.6 161.5 1634 |
$19701 €2.4 88,2 94,7 100.5 105,7 110, 4pV04_6 118,.5 122,101 125.5 128,.6 131_.6 |

|
I
I
|
|
i
I
i
i
1
|
i
i
I
l
I
l
'
I
I

119714 82,4 88.2 98,7 100.5 10S5.7¢110_ 4 114_6 118_5 122_1 125,5 12B_.6
11972} 82.4 88,2 94_.7 100,51105,7 1104 1%4_,6 118,.5 122,71 125,.5
119731 82.4 86,2 94,71100_.95 105,7 M0,u4 1la.6 118,5 1221
J 1874 82,4 88.2) 94_.7 00,5 105_.7 110,4 114,6 18,5
1197%) B2,4) 88,2 98,7 100,5 05,7 710,4 118 .6
j1976 . ] 82.4 88_,2 94,7 100,5 105,72 110,84
119771 | 82,4 88.2 98_.7 00,5 15,2
11978 ) 1 82,4 88,2 9u.7 100.5
i1979}% I 33,0 40,4 aB.b
§79Y80¢ } J3.0 40,4
1198 1] 1 33.0
189821 |
(RELE]] 1
] 1984 |
11985] : [
11906 I
11987 ]
1196€ ) !
119891 I
11990} I

SERISSION FACTORS FOR VEHICLES THROUGH mODEL YEAR 1975 AND THROUGH
CALEXDAR YEAR 1975 ABE BASED OK ACTUAL TESTS OF IN-USE VERICLES.
POST- 1975 CALENDAR YEAR EMISSION FACTORS FOR ALL VERICLES ARE PROJECTED,

254



TABLE HI-1I-38B {FYOR CALlENDAR YEARS 1982-1993)

PRID-YEAB EXHAUST EMISSION FACTOBS FOR LIGHT-DUTY GAS TRUCKS 6001-8500 LBS,
CARBON MONOXIDE (GR/MI)
FOR HIGH-ALTITUDE EEGIONS OBLY

- — - — - - — - - - - - - - - - - . - -~ - -

|BODEL | CALENDAR YEAR - July 1 i
IYEAR [1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 )
i Dt RSttt -=1
119631173.6

119641 172,40 1736

119653171, 1724 1736

199661 169.7 1711 1724 V73,6

119673368,.3 169,27 171,1 172.4 173,.6

J19681166.8 168,3 169.,7 171,11 172,868 173.6

}39691165,.1 166.8 168.3 169,7 171.1 172,64 173.6

119709 134,3 137.0 139.5 1818 143.9 146.0 188.0 9.8

$1971131.6 134.3 1370 139.5 1a1.8 1439 146.0 1a68.0 9.8

119721128.6 1316 134.3 137,0 139.5 141.8 143.9 6.0 W80 149.8

199739125.5 128.6 131.6 138_.3 137.0 135.5 W 1_B 43,9 146.0 1480 1498
{19767122,1.125.5 128.6 131.6 13a.3 137_.0 139.5 181,88 183.9 16,0 1We.0 1498
11975§118.5 122.% 125.5 ¥28.6 131.6 138,3 137,0 139.,5 W1i1,8 13,9 146,0 W80
119761 114.6 118.5 122,71 125.5 128.6 131.6 13a_.3 137.0 139,5 141,88 13,9 W6.0
1197731108 1u_6 118.5 1221 125.5 128.6 131.6 13a_3 137.0 139,5 141_.8 13,9
11978 105,7 1104 114,6 118.5 122.1 125.,% 128.6 131,6 134.3 137,0 139.5 Mm1.8
{1979} 5.9 62.4 68,3 73.6 78,6 83,1 87,3 91,2 95.0 98.4 101.8 104,9
{1960y 48.5 55,9 62.4 68,3 73,6 78,6 83,1 87.3 91,2 95,0 98.3 101,86
{398%} u0.4 48.5 55.9 62.4 68.3 73.6 78.6 83,1 87.3 91,2 95,0 98,8
11962) 33.0 40,4 8.5 55.9 62.4 6B.3 73.6 78.6 B83.1 87.3 91,2 95,0

11983 9.2 11,9 15,0 17.7 20,2 22.4 24,4 26.2 27.9 29.% 310
11984} s.0 7.8 10.8 13,6 1.0 18,3 20,3 22,1 23.8 25.%
139851 s.0 7.8 0.8 13.6 16.0 18,3 20,3 22,1 23.8
119861 : Ss.0 7.8 0.8 13.6 16.0 18,3 20,31 22,1
11987} 5,0 7.8 10.8 13,6 1,0 18,3 20.3
11988 5.0 7.8 10.8 13.6 16,0 18.3
[1989] 5,0 7.8 10,8 13,6 16,0
119901 5.0 7.8 10.8 13,6
11991} 5.0 7.8 10.8
119924 5.0 7.8
11993 ‘ 5.0

- - . =~ —— - ———— - - - G e A e e - e A - - - -

9FMISSI0B FACTORS FOR YERICLES THROUGH MODEL YEAR 1975 AND THRODGH
CALENDAR YEAR 1975 ARE BASED OF ACTUARL TESTS COF IN-USE VERICLES.
POST- 1975 CALENDAR YEAR ENISSIOZ FRCTORS FOR ALL VERICLES ABE PROJECTED,
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TABLE HI~-II~-4B

"RITBOGEN OXIDES (GR/RNI) .

RID-YEAR EXHAUST EBISSIGEN FACTORS FOR LIGHT-DUIY GAS TRUCKS 6001-8500 1BS,
FOB HIGA-RLTITUDE BEGIONS OBLY

1981 |

- July 1

CALENRDAR YEAR

1974

IMODEL |

1976 1977 1978 1979

1975

1972 1973

1971

AYEAR 1970

1980
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FOR VEHICLES THRROUGR PMODEL YEAB 1975 AWD THROUGH
1975 ARE BASED ON ACTUAL TESTS OF IN-USE VERICLES,

POST- 1975 CALENDAR YEAR ERISSION FACTORS FOR ALL VEHBICLES ABE PROJECTED.

CERISSION FACTORS

CALEVDAR YEASE

255



(JOR CALEUDAB YERARS 1982-199))

TABLE BRI-II-&B

RID-YEAR EXYRAUST ERMISSYON PACTOBS FOE LIGRT-DUTY GAS TROCKS 6001-8500 1BS,

NITROGER OXIDES (GH/MI)
FOR WIGH-ALTITUDE REGIONS OWLY

e e G e e m e = . A e = e n g et . AL S e - - - - - - - —————

CALENDAR VEAR - July 1

1986

|MODEL|

1988 1989 1990 1981 1992 19913 |

1987

{1982 1983 1984 1985

| TEAR
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® &8 a 8 ¢ @ 5 3 ¢ & & s 2 0 ¢ b B 2 0
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O o & 5 5.0 8 8 5 0 0 0 0 0 " 0 80 4o
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CERISSION PACTORS FOR VERICLES THROUGH MODEL YEAR 1975 AND THROUGH

CALENDRR YEAR 1975 ARE BASED ON RCTUAL TESTS OF IN-USE VENICLES.

POST- 1975 CALEWDAR FTEAR EMISSION FACTOBS FOR ALL VEHRICLES ARE PROJECTED.
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TABLE HI-1I-5a4

TRAVEL WEIGRATING FACTOE CALCULATION

LIGBT-DUTY GAS_TRUCKS < 6000 LBS,

(a) (b}
Vehicle Fraciion Yotal Annual Mileage {(a)® (b)/s0n)
_-Age__ _Begistration  Accumulation Bate (a)3(b} 1Iravel Fraction
1 0.061 15900 969 .9 0,093
2 0.095 15000 1825 .0 0.136
3 0,090 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 0.082
7 0.076 10300 782 .8 0,075
8 0.063 9400 592.2 0.057
9 0.0%4 28500 659 .0 0.044
10 0.0u3 7600 326 .8 0,031
" 0.036 6700 2q1.2 0.023
12 0,024 6600 158 .4 0.015
13 0.030 6200 186 .0 0.0t
1 0.028 5900 165 .2 0.016
15 0.026 5500 143.0 0.014
16 0.024 5100 22,4 0,012
17 0.022 5000 110 .0 0.011
18 0.020 4700 94 0 0.009
19 - 0.018 4400 79 .2 0.008
20 0.016 4400 104 _ 0.007

SUN: 10462,.2

253



TABLE RY-II-5B
TRAVEL WEIGHTING FACTOR CALCULATION

LIGHT-DDTY GAS_TROCKS_6003-8500_LBS,

(a) (b}
Yehicle Fraction Total Annual HMileage ((a) s (b} sSUR)
--Age__ _Reqistration  jAccuaulation Rate (a}®(bh) Iravel Fractionp
1 0.037 15700 580,9 0,061
2 0.070 15700 1099.0 a.tte
3 0.070 w100 1099 .8 0,116
Q 0,086 12600 1083 .6 D.11S
5 0.075 11300 847.% 0.090
6 0.075 10200 765 ,0 0,081
7 0,075 9400 705 .0 0,075
8 o.068 8600 584 .8 0,062
9 0,059 8000 Nj2.0 , 0.050
10 ' 0,053 7500 397.5 0.042
1" o.0ug 7100 J12.4 0,033
12 0.032 6600 211.2 0.022
LE 0,038 6300 239 .4 0.,02%
L] 0.036 6000 216 0 0.023
15 0.034 5500 87,0 0,020
16 0.032 5200 166 .4 0,018
LN 0.030 5000 150 .0 0.016
18 0.028 4700 1316 6.0y
19 0,026 4400 134 U4 0.012
20 0,023 490 ___ 984 0,010

SoOB: 9u61.9

253



TABLE HI-II-5C

AVERAGE COBULATIVE AILEAGE
BY YEBICLE AGE - July 1

LIGRT-DUTY GAS_THUCKS_< 6000 _LBS,

Age_ (Years) Cusulative Mjleage.

W RO ULPEWN o

The methodology for calculating average cusulative mileage

is presented in Appendix G,

5962
19622
34369
ug w7
61022
72997
gaoag
98122

103297
LAREXA
118980
125646b
132137
138265
144062
149862
154506
159865
164090
168899

R50



TABlE HI-II-5D

AVERAGE CUBRULATIVE AILEAGE
BY VENICLE AGE - July 1

LIGHT-DUTY GAS_TRUCKS_6001-8500_LBS,

- ——— s S e . o i e

1 5888
2 19625
3 34875
5 48603
5 60884
6 71916
7 81925
8 91125
9 , 9958 1

10 107459

11 114862

12 121834

13 128365

14 136590

15 180459

1% 145890

7 151083

18 155965

19 160590

20 168915

The methodology for calculating average cusulative pileage
is presented ia Appendix G,



TABLE KRI-I1-6A
General Formula for Bipstwx

The general .forsula for the speed-temperature-hot/cold correction
factor, Ripstwx, for LIGHT-DUTY TRUCKS (06K GVMN)} is given by:

Ripstwx = (BAGIJEEM s BAGITEEM_ ¢ BAG2IERN)
DEYOR

vhere (using ® tor multiplication and exp for exponential function):

BAGITIER = v 3 (exp(a-b3T) ¢+ c o deA) S (v (2,81)/v(2,26)})
"BAG3TERM = S ¥ e o+ 192} 8 (v (g,s3)/v(g,26))
BAG2TERE = (VY-w-x)3( h ¢+ j8a)s(v(g,s2)/v (g, b))
DENOH = (d0 ¢+ dish)

fraction of total siles wvhich are driven in cold start condition
fraction of total piles which are driven in hot stact condition
asbient teamperature (F) .
vehicle age minus 1, in years

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

51,82,8) = average speeds (miles/hour) for bags 1, 2, and 3

v(g.si) = bag-specific speed correction factor; see Appendix B

O wiue
WwiaanAN

and where:
a,b,c,d,e,f.h,j,d0, and 31 are constant coefficients wvhich are
fanctions of model-~year group and pollutant, as ftollows:

{Pol|Eqn]| a f b 1 € 1 a4 1 e 1 £ 1 h 1 3 1480 ¢tdij

I_—_‘_—— I_—_——_—I __-_——_l_—_-—_' _-—_—l _—--_-' - - - - - l ----.—. —----' ---—-I-.» --'

| BC| 1.1 2.9310],03Q779¢ .673] .569] .75 | .393] 5.69 | .871] 5.67) .47}

{] AC| 2 2.,93101.,0147279¢ -2,81] ,863| 2,43 | ,595| 2.6 ) ,597¢ 2,807 .6n¢
| AC|] 3 ( 2.2339(.,023591] ._.6235 .301{ t_371 | .284] V1,05 | _270| 1.38§ .28)
| RC| & | ¥,9934).022269] -.032] .ma5] ,0897 | .357) ,243] 1751 .54 .28}
=== == | Ittt === |=—===f==-=-- | Bttt | v =~ | |
] COp 1 | 5.,6508),0159651-18_24) 9,621 42,88 S5,76] 57,571 7.74(156,4317,591
P COg 2 | 5.6548),015965)1-33.89) 9,771 25.26] &4.71) 35.90§ 6.70¢36.00)6.791
| €Ot 3 | S.5960).028945] V1,.29) &_.28) 15_.85¢ 2.3 2V_¥7| 3_.13123_7013,14
} €Ol ® | &4.23971.0%7522) -.20 | 6,991 4.12] 2. 20| 3.96) 2,121 6.9813.m)
| ===~~~ ~=m==-- f=====- | ===== | ====-- === | ====- f====)--—1
jpoxy v -w0O,. | 0,0 ¢ 1 ,t@a |} 0,09 1,251 0,0 | ¢.,8v p 0,01t 1,01t 0,0)
{¥ox) 2 y -100, 0,0 §J 1,6 j O,0 | 1,26 | 0,0 | O,80 ) 0,0 ) 1,0 | 0,0}
jwoxy 3t -100, | 0,0 |} 3,26 | ,33% 2.99 |} 184} V1,89 | .16} 2,47} 1B}
|soxy & { -100, | O0,0 f 3,05 | _.3V8| 2.88 | .'80] 2,01 | ,.126] 2.46] 1B}
I_.-I--,I-.~--_-I__.___.l__,__-l___-_I____._l_-___I_._.._I-____l_____l___.l

i 1 “Used for Rodel Years: i

{ Ego j-=~-=---- o mmme s s s ms S s e |

| For AC and CO i For NOX ]

] Pre-1968 ) Pre-1968 ]
2 1968-197% I 1968~-1974 t
3 1 Post-1974 1 Post-1974 i
u | Not Used 1 Kot Used i
I | I



http:a.b.c.d.e.f.,h.j.dO
http:s1.s2.sJ
http:KI-11-t.ll

TABLE RI-II-6B
General Foramula for Bipstuwx

The general formsula for the speed-temperature-hot/cold correction
factor, Bipstwx, for LIGHT-DUTY TRUCKS (6-8.51 GVE) is given by:

Bipstvx = (BAGITERR ¢ BAG3TRRM + BAG2TERNM)
DENCA

vhere (using ¢ for multiplication and exp for eaponential fubnction):

BAG1TERR = w % (enp (a-b®T) ¢+ c ¢ doA)® (v(2,s51)/v(2,26))
BAGITERA = | s e ¢+ f8a)8 (v(g,s3)/v(g,26))
BAG2TERA = (1-w-x)3( h ¢ joa)® (v|g,s2)/v(g,16))
DENOAM = (40 + d1%a)

fraction of total miles vhich are driven in could start condition
fraction of total siles which are driven ip hot start condition
ambient teaperature (F)

vehicle age minus 1, in years

irdex for aodel-year/region groups; see Table I-éa.

s1,82,8) = average speeds (miles/bour) for bags VvV, 2, and 3

v(g.51) = bag-specific speed correction factor; see Appendix B

- NN
N1l gHDN

and where:
a,b,c,d,e,i,h,j,d0, and 41 are constant coefficients vhich are
functions of wodel-year group and pollutant, as follous: :

——— . _

|[PoljZgqet 2 1 b I <€ | d (| e

£ 1 b § 3 1 40 41

| l
2.93101.0184779) 6731 569 4,75

!

]
{ AC] t | | 3931 5.69 ¢ .421) 5,671 .47}
{ HC) 2 | 2,9310}.018779f -2,41) .863] 2.43 | .555] 2.6V | 597 2,80| 68|
| HCP 3 ¢ 2,83397.023591; 623} ,301} 1,11 | 28B4} 1,05 | .270) 1,38¢ 28|
{ RC| & | t,9938[,022269) -.032] .4aS) 497 | .357) .243| .17S5] .54 .28)
R R Rl Bl bt Rl 1----- 1------ t-----p--~--- Sith Rt B
4 €0} Y [ 5,.,65481,015965]1-14,74[ 9,62} 42,88} 5,76} S7.57¢ ?.74156.43(7,.59]
} CO} 2 [ 5.6588(.015965(-33_.89] 9.77| 25.26} .71} 35.90] 6,.70(36.40(6,79]
j CO} 3 | S.58601.0289a5| 11,29] &.26] 15.85] 2,34 21,17 3.13123,70¢43,14}
{ €O} & | 8,2391(.017522¢ -.20 | 6.991 4.12) 2.20] 3.96) 2.121 6.9813. 1}
) Rt et Bt Rttt ety 1-=-=-- I ==--- Rl Rt Bal Bt
(nox| 1 { -100, { ©0,0 | 1,14« | 0,0} 1,25 | 0,0 | 0,81 § 0,0 | 1,0 } 0,0¢
{¥oz} 2 f -100. f 0.0 (| 1.6 [ 0.0 ] 1.26 | 0.0 | 0,80 § 0,0 { 1,0 | 0.0]
{ROxX| 3 f -100, f 0.0 ¢ 3.26 | .335 2.99 | .1B4| 1,89 } .316] 2.47) .18}
(NOox| & | =100, | 0,0 | 3.05 | .31B) 2.88 | ,180) 2,01 | .126| 2.46| .18}
t I [ ( | D ST DU U DIV PO IO DI |

-——— P o o —

I | Used for PNodel Years: |
] EQR |~ o o - l
I ] Fotrt HC and CO ] For WOx 1
===~ |=-==--ssT-scosssscsssossssssscossce- |
[ S S | Pot Used | Kot Osed 1
P2 Pre-1979 ] Pre-1979 |
I 3 Post-~1978 ! Post-1978 |
] & 1 Jot Used | Hot Used |
| B b |
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http:s.6SUl.015'651-111.74
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TABLlE HI-IXI-6¢

Spacification of Speed Teras (Yg)
Used in the General Formulas for Ripstux

FOR HIGR-ALTITUDE AREAS ORLY

- —————— o~ —

Righ-Altitude
Bigh-Altitude
Righ-Altitude
Righ-Altitude
Righ-Altitude
High-Altitude
Bigh-2ltitude

High-Altitude

LIGHT-DUTY TRUCKS (0-6K GVW)

Pre-1968
1968

1969

1970

1971

1972
1973-1974

1975+

10
11
12
5

t8



%2%&5

TABLE HI-II-64d

Specification of Speed Terms (Vg)
Used in the Geperal Fornulas for Ripstvx

LIGBT-DUTY TRUCKS (6-8.5K 6VW¥)

POR BHIGE-ALTITUDE AREAS ONLY

Vehicle Group ) Growp Reference (q)
Righ-Altitude Pre-1979 Group 12
High-Rltitude 19794 Group 18



|
{ POLLUTANT
' -----------

1
|
[}

TAB1E AI-II-7

IDLE EN1SSION RATES

LIGRT-DUTY TRUCKXS: BOTH WEIGHY CATEGORIES

FOR HIGH-ALTITUDE ABEAS ONLY

nc
HC
HC
RC
[ o
He
HC
HC
RC

co
co
co
co
co
co
co
co
co

NOX
¥OX
BOX
H0X
NoX
nox
ROX
NOX
| Lo
| Jab

HODEL YEAR

PRE-1968
1968-1969
1970-1974
1975-1976

1977
1978
1979-1982
1983
198R

PRE-1968
1968 -1969
1970-19748
1975-1976
1977
1978
1979-1982
1983
19808 ¢

PRE-1968
1968-1969
1970-1972
1973-1974
1975-1976

1977
1978
1979-1981)
1984
1985%+¢

BEW VEHICLE
EAISSION BATE

- - ———— -

2.50
1.58
1.70
1.70
1.73
1.70
0.39
0,12
0.08

24 33
2h 88
28,15
28,79
22,82
24,79
3.7%
1,01
0,489

0,23
0,17
0.18
0.11
0,10
0.21
0,10
0.1
g.18
0,04

I__ A _(CAN/MTN,} | _B__(6A/RIN,) |

| DETERIORATION NATE |
| (PER 10,000 WILES) |

l e - ——— - - on - on e s o - l

0.2
0.16
o.m .
0.1
0.17
0.17
0.19
0,06
0.06

0.53
1,00
1.15
1.20
1.38
1.38
1,56
0.25
0.25

0.00
0.00
0,00
0.00
0.02
0.0¢1
0.01
0.09
0.01
0.02

- WP T e D Y™ T G g he eup SED VN N @ GED GED G AP e TED GED G W SER D e ED wm Em SER
D an WD e Gpe YT T D GIn S L I WD WP D WS GER GED SEN <up GED GED G S AP UGN Get GED ey G

The 1dle EZaission Pactor is calculated froam
the linear equation C = a #+ bY, where C is the
idle epission factor for a vehicle with
cusvlative mileage A, a and b are the factors
listed in the above table, and Y = K/10000,

Y

.l G)



247

TABLE H1-II-7A
IDLE EBISSION RATES
LIGHT-DUTY TRUCKS (D-6K GVN)

"FOE BIGH-ALTITUDE AREAS OWLY

BEW VEHICLE | DETERIORATION RATE |

}
FOLLUTAET | AODEL YEAR || EAISSIOK RATE | (PER 10,000 BILES) |
----------- | Rttt [ etk Enbshatda etttk
| ] ‘ i |
BC | PRE-1968 | 2.29 | 0.2% ]
AC [ 1968-1974 || 1,08 | 0,18 i
HC ] 1975-1976 |1 0.22 } 0.08 |
AC { 1977 1] 0.28 1 0,19 i
HC ] 1978 it 0.22 | g.1m9 |
HC | 1979-1982 {| 0.39 | a.19 I
BC i 1983 e 0.12 | 0.06 |
BC I 1984+ t 0.08 i 0.06 {
I 1l ) I
co [ PBE-1968 | 20,70 i 0.53 i
co 1 1968-1978 | 20.71% [ 1.15 ]
co p 1975-1976 || S .60 | 1,20 I
co ¢ 1977 I 2.02 | 1.56 {
co | 1978 i 5.60 i 1,56 |
co | 1979-1982 || 3.75 | 1.56 |
co | 1983 " .01 | 0.25 {
co | 19844 1 0.49 ! 0.25 |
| ] | |
nox | PRE-1968 |} 0.26 1 0.00 |
NOX | 1968-1972 | 0.19 | 0,00 - |
02X 1 1973-1978 }] 0,08 | 0,00 i
¥oxX | 1975-1976 |! 0.08 | 0,013 |
NOIX ! 1977 i 0.25 | 0.02 |
nox } 1978 M 0.0a I 0.02 |
¥orx 1 1979-1983 ) 0.1 ] 0.01 |
10X i 1984 T 0,18 1 0,01 !
NOX | 1985+ I 0.04 | 0.02 i
| 1§ | i

——— T S e T G D Gor CEp GED T G GES GER G Er G cee GEP Ghe GER GMD Gpe GE GED SED u GEm

<

The Idle Eaission Factor is calcolated from
the lisear equation C = a ¢+ bY, where C is the
idle emission factozx for a vehicle with
cumulative aileage N, a and b are the factors
listed in the above table, and Y = A/10000,


http:J&!lllI!.al

TABLE RI-11-78
IDLE ERISSION RATES
LIGAT-DOTY TRUCKS (6-8,5K GVW)

FOR RIGH-~ALTITUDE AREAS ONLY

A__fGR/BIN,) | __B__{GAZAIN,)
MEV VENICLE | DETERIJORATION BATE

!
| POLLUTANY

1
( {
| WODEL YEAR || EMISSION EATE | (PER 10,000 MILES)

- |- N e et Sl R bttt

! i I ! I
i BC { PRE-1970 ) 3.40 i 0.2 |
{ AC { 1970-1978 || 3.50 i 0.8 0
| He | 1979-19B2 |} 0.39 i a.19 |
| RC ] 1981 it 0.12 } 0,06 1
t BC | 1988Q ¢ ' 0,08 | 0.06 !
] | i } |
i co t PRE-1970 1| 38 .86 | 0.53 |
i co } 1970-1978 | 48,25 i 1,15 |
i co § 1979-1982 |} 3.75 I 1.56 t
I co ! 1983 1] 1.01 ! 0.25 i
i co | 1984+ ' 0.49 | 0.25 l
! | " ! |
i NOX | PREZ-1970 |} 0.10 1 0.00 |
\ NOX | 1970-1978 || 0,17 | 0,00 |
i ROX { 1979-1983 ] 0.11 | 0.01 i
) ROX | 1988 ' 0.18 l 0.01 |
1 ROX | 19859 1t 0.04 i 0,02 |
| | I { l

The Idle Emission Factor is calculated fros
the linear equation C = a ¢« bY, where C is the
idle espission factor for a vebhicle with
cupulative mileage N, @ and b are the factors
listed in the above table, and Y = B/10000,

28



TAPLE HI-II-8

Crankcese and Zvaporative RC Emission Factors
(gm/m i)

LIGHT~-DUYY TRUCKS: BOTH WEIGHT CATIGORIES

P05 HIGN-ALTITUDE RREAS ONLY

0-6000 1b, Trucks (1) 6001-8500 1b. Trucks(2)
Rodel JYeagp HC_Esjssionsign/mi) BC Eeisgions (ga/ai)
Pre-1963 - 9,00 ' 10,486
1963-1987 ¥.52 o 10.86
1968-1970 TS : 2,72
1971-1976 2,139 2,72
1977 1.76 : 2,00
1978 0.81 2,72
1979 0.81 0.81
1980-1983 0.20 | 0.20
1984 4 0.15 0.15

{1) Assumes that 0-6000 lb.'trncls travel an average of 3,3 trips
per day and accumulate an average of 29,0 ailes per day,

(2) Assumes that 6001-8500 1b. triucks travel an average of 10,9 trips
per day and accumulate an average of 63,6 siles per day,

219



TABLE BI-II-9

LDT Loading Correctijon Factorl
(Additional 500 Pournds, A1l Hodel Years)

The loading Correction Factor, L(p), is given by:

L(p) = us(ci{p) - 1.0) ¢ 1,0

whege:

u = fraction ot vehicles wvith additional lcad of 560 pounds

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

L(p} = loading Correction Factor

Pollutant(p) ct(p)

HC 1.06
co 1.20
ROx 1,03



Hodel
Yeag

Pre-1968
1968-1969
1970-1972

1973-197%

1975+

TABLE HI-I1-10

SALES WEIGRTING DISTRIBUTION

¢-6000 1b, Truck
Sales_Weighting_

17

600%1-8500 1b, Truck
_sales Veigbting _

«20
.23
«26
.28

-85



EXBRAUST EBISSION

BAEAVY-DUTY

YOR

|
I POLLUTANT | HODEL YEAR ||

TABL1EZ HI-III-}

GAS TRUCKS

BATES

AIGB-ALTITUDE AREAS OFLY

_A__A__(Gn/PILE) | _B__(GA/ZBILE) ____ |

BC
RC
BC
HC
BC
RC

Cco
co
co
co
co
co

PRE-1970
19720-1973
1978 -1970
1979-1982
19463
19849

PRE-1970
1970-1973
1974-1978
1979-1982

1983
19849+

PRE-1970
1970-19713
1974-1978
1979~-1983

1984
1985+

D G e WD % WP ED Ww P WS WS IR WP =0 COF I GEP TR N W G
G e G v W G P vv R ven P GNP G PG Uan mp TP R G e W

BE¥ VEHRICLE

ENTISSION BATE |

32.00
31,05
36,77
B.74
2,35
P ]

481,50
385,20
353,20
310.90
31,70
15,38

8,82
8,67
6.84
5,92
5.68
3.99

1

0.5%
0.55%

1,06

The Exhaust Emlssion Pactor is calculated froa
the linear equation C = a ¢ bY, where C is the
exhaust egission factor for a vehicle with

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

coaulative mileage B,

| DETEZRIORATIOR RATE |
(PERE 10,000 BILES)

O R S e e G GEP e W v ks e gup TP P W GmD R G e eEp g

-~
~2



TABLE BI-II1I-2
MID-YEAR EXIRAUST ERAISSION FACTOBS POR GASOLINE-POWERED HEAVY-DUTY VENICLIS

-BYDROCABBONS (GB/BI)
FOR BYGN-ALTITUDZ REGIONS OFLY

- - —_— - — - W - = S S - Y - e W W W e G e O O e T - S S N R e W G e G W G > S -

}BODEL) CALENDAR YEAR - July 1

ITEAR J1970 1971 1972 1973 197a8 1975 1976 1977 1978 1979 1980 1981
D Bttt som—momeemoee- sses-o-—----
11951} &3,0 i

11992 82.7 83,0 '

11953 42,5 92,7 &3.0 i

J1958] 42,2 82,5 42,7 43,0 I

11955 02,0 &2.2 42.5 82.7 a3.0 0

11956 41,7 82,0 82,2 82.5 82,7 3.0}

11957 41,3 &1.7 &2,0 82,2 82,5 82,7 &32,0

J7958) 41,0 ®V,3 W17 82,0 ®2.2 B82.5) 82.7 &30

17959 40,6 &1,0 &1,3 8V,7 82,0 082.2§ 82.5 82,7 41,0

11960 80,2 30,6 &T.0 ®V.3 &1_.7 82,01 82.2 82.5 a2.7 %3.0

119611 39.7 «0_.2 €0.6 &3.0 3.3 891.7) 02.0 &2.2 82.5 82.7 43,0
11962} 39.2 39.7 40,2 80,6 41,0 @av.3( &1.7 a2.,0 82,2 82.5 82.7 A3.0
11963 38.6 39.2 39,7 Q0.2 &O0.6 41.0f 1,3 &1.7 a2.0 82,2 a2.5 82,7
{1964{ 37.9 3B.6 39,2 39.7 50,2 4’0.6) 41.0 a3.3 ANV, 7 A2,0 42,2 N2.5
) 1965¢ 37,2 37.9 38.6 39.2 39,7 80.2) #0.6 41,0 NI.3 B”Y.7 42,0 &”2,2
119669 36,4 37_.2 37.9 38.6 39.2 39,7t 80,2 &0.6 &1.0 83,3 A1,7 82,0
Yi9¢ 7] 35.5 36,8 37.2 37.9 38.6 39.2f 39.7 80,2 80.6 Q1.0 N?.3) &V.?
£1568) 33,95 35.5 36,4 37.2 37.9 38.6[ 39.2 39.7 80,2 A0.6 A1.0 81,3
11969 33,8 38,5 35,5 36,4 37,2 37.9) 28.6 39.2 39.7 %0.2 a0.6 &1.0
11970¢ 31,3 32.% 33,1 3a.1 35,0 35.8) 36.6 37.2 37.8 38.4 - 38.8 39.3

FES7T Y 31,3 32,v 33,1 3a,t 35,0] 35.8 36.6 37,2 37.8 38.4 38,8
{9972 . 3t.3 32,t 33,1 34,1) 35,0 3.8 3I6.6 37.2 37.8 38.4
1273} 3v.3 32,1 33,7} 38.% 35,0 35.8 6.6 I7.2 37,8
13974 37,0 37.6) 3.9 39.8B &0_.7 @AY, 6 42,3 83,0
{1975} 37.04 37.@ 38.9 39.8 Q0.7 4.6 R2.3
11976 {1 37,0 37.8 38,9 39,8 40,7 8N1V,6
11977 ] 37,0 37.8 38,9 - 39.8 80,7
$11978¢ { 37,0 17,8 38.9 139.8
11979 [} 9,0 9.8 10,8
119801 1 9.0 9.8
j198 1 ] 9.0
11982 i
11983 ]
j 1984 ]
11989 |
11986 i
11987} ]
j1988) ]
11989 {
11990} |

]
1
]
]
I
]
1
1
[
1
[}
[}
1
[}
|
[}
3
[}
[}
[}
]
]
]
]
[}
]
L}
[}
[}
[}
[}
[}
]
[}
]
]
1
]
t
[}
1
[}
]
[}
[}
]
[}
'
]
[}
[}
]
1
[}
]
1
]
]
]
]
{
{
1
|
[ 4
[}
'
{
[}
[}
]
[
i

SINISSION FACTORS FOR VIBICLES THEOUGH MODEL YEAR 1975 AWND THEOOUGH
CALENDAR YERR 1975 ARE BASED O ACTUAL TESTS OF 19-USE VYZHICLES,
POST- 1975 CALEPDAR YEAR ZBISSIOP FACTOBS FOB ALL VENICLES ABRE PROJECTED.



TABLE HI-TII-2 (FOR CRLTEHDAR YEARS 1982-199)3)

AID-YEAR ZXRACST ZRISSION FACYORS FOB GASOLIBE~POVERED HEAVY-DUTY VEHICLES
BYDECCARBONS (GB/BI)
FOR HIGH-ALTITUDEZ REGIONS ONLY

- —————— - - —— —— - —— - - - - —— — - — - - - - - - - - Y - — - -

JAODEL| CRLERDAR YEZAR -~ July 1 ]
JYEAR 1982 1983 198a@ 1985 1986 1987 1388 1989 31990 1991 1992 1991

11967 42.0 a2.2 82.5 82.7 a3.0

|
L
1
|
|
|
|
l
4119705 33.6 80_.0 60.3 &D.6 ®8OC.% &9.1 ai.& &t_6 '
11971] 39.3 39,6 0.0 80.3 a0.& 40.9 &I.1 &31.8 83.6 '
119725 8.8 39,3 39.5 K0,0 &O0.3 4D.6 &0.9 81,1 41,4 416 I
]v973) 38.8 38.8 39,3 39.5 00,0 40.3 &0.6 KO.9 &1,1 Ni.® R/1_6 1
[1974) 83,6 &8_1 an_6 B5.0 &5.% 45.7 #46.0 R6.3 86.6 a6.9 a7,V 47.8 |
[¥97%; 83,0 &3.6 48_.1 Q@a.6 &5S.0 &5.& 45,7 €6.0 Q6.3 Q6.6 86.9 STV |
11976} 42,3 83,0 43.56 B88_.1 &&_.6 45.0 A&5.8 35.7 46.0 86.3 86.6 586.9 {
]1977) &1.6 Q2.3 &3,0 63,6 u4&_.? 64,6 65,0 &5.,4 8S_,7 86,0 86,3 06,8 |
{1978§ 20,7 Q1.6 42.3 @3,0 23.6 &a.% &3.6 &§5.0 85,8 A&S_.7 4&46.0 26,3 |
§1979; 11,8 £2.7 3.5 1&4,3 12_9 15,5 6.0 16.5 17,0 7.3 17,7 18.0 |
11980 10,8 %1.8 92,7 13,5 16,3 18,9 5.5 6.0 16.5 7.0 7.3 7.2 |
11981} 9.8 0.8 11,8 32,7 13,5 18,3 98.9 15,5 16.0 .5 17.0 7.1 }
I

[

l

I

L]

I

[}

I

)

}

|

)

11982} s.0 9.8 w08 13,8 $2.7 13.5 e, 3 189 1.5 1.0 16.%5 17.0
119834 2.9 4.0 6.4 8.3 w0.0 11,6 13.0 12_.3 15,8 6.4 17_.3
J 1984} 2.0 3.5 5.3 Tb 9.t 0.7 12,1 13.% 18,5 15.5%
119654 2.0 3.5 5.5 7.8 L1 0.2 2.1 13,6 14,58
11986 2.0 1.5 5.5 7.4 9.1 10,7 112.v 13,4
179872) 2.0 3.% 5.5 7.4 9.1 10,7 12,1
] 19881 2.0 3.5 %, 9 7.4 9.% 10,7
119891 2.0 3.,% S.5 7.4 Jel
1 V9990 2.0 3.5 5.9 7.4
19991 2.0 3.5 5.5
119921 2.0 3.5
11993 2,0

SERJISSIOBE FACTORS FOR YEBICLES THROJGH ROLCEL YEAR 1975 AND THROUGH
CRLEXDAR YEAR 1975 ABE BRSED OR BCTCAL TESTS OF IN-USE VEWICLES,
POST- 1975 CALERDAR YEAR EBISSION FACTORS FOR ALL VEBICLES ARE PROJECTED,



PID-YEAR

JBODEL |
|YEAR [ 1970

(
{719%1({299.6
}1952¢4494,3
11953549131
119541491,.7
11955490 4
{1956 1488.9
{1957408€7,2
119581885 ,.4
11959(u8 1,5
}1960({8E 1.3
11961478 ,8
119621876,2
| 1963ju73,2
j1964 669 .8
11965866 ,0
J196¢6uc 1.8
11967(457.2
11196814521
}19691846.8
119701 346.2
119711
119724
11973
11974 |
11975
11976 ¢
197
119789
119791
11960
]119€ 1
1982}
119631
11983
| 19€5)
11966
§19871
11988}
11989¢
119901

TABLZ NI-EFX~

3

EXRAUST ENISSIOE FACTORS FOR GASOLIME-PONERED HEAVY-DUTY VERICLES
CARBON RONOXIDE (CH/RI)

1971

u95.6
494.3
93,1
91,7
890.4
4988,9
487.2
u8s. 4
uB3.%
281,.3
u78.8
876.2
Q73,2
u69.8
466.0
461.8
857.2
852,91
352.)
3u6,2

191712

6895.6
4983
493,1
491.7
49%0,%
488.9
887.2
485,.4
483.5
ag1.3
378.8
§76.2
473,.2
469.8
466,0
hev.8
457.2
360.3
352.)
3a6,2

FOR MIGH~ALTITUDE REGICNS ONLY

1973

495 .6
498 3
8493,
91,7
a90.4
4BB_9
487.2
a85 .4
4815
ag1.3
u78.8
076, 2
873.2
469.8
466 .0
a619.8
367.8
360.3
352.3
e, 2

CALE
1974

495,6
494 .3
4931
91,7
490.,4
488 .9
up7.2
ups,.q
883.5
81,3
478,8
476 .2
4r73.2
469.6
066 ,0
374.8
367.8
360,313
352,13
3%85.2

EDAR YEAR
1975 197¢

u95,64
494 ,31495,6
493.11439%4,.3
©91,71493.1
590,64 4917
R88,9}890.4
887,2{488,9
u8sS_ ugu87,2
ug3,51485,.1u
4B1,3¢883,.5
278.81481_ 13
ur6,2|478,8
a73.2ju4%6.2
469,8§873.2
3861.,21386.9
374,.8138%,2
367,81374,.8
3e0,31367.8
361,34369.3
35%,21361,3
§355.2
i

- July 1

1977

495.6
%94 ,3
293,1
91,7
890 .4
488.9
487.2
485 .4
TER
a81,3
278.8
476.2
392.0
386.9
381,2
37q.8
376.8
369.3
361.3
155,2

1978

495.6
494 .3
4931
a91,.?
490 4
ugs 9
ug7,.2
4B5,.4
483.5
281,
u78.8
396 .5
392.0
386,.9
3s1.2
383,8
376 .8
369,13
360,.3
355,.2

1979

R95,.6
494.3
4931
91,7
890.4
48B,9
ue7,2
85,8
483.5
e81,3
200.5
396.5
392.0
Jes .9
390.2
383.8
376 .8
369.3
36V, 3
32,9

1980

495 .6
u9y .3
a93,1
091,7
490,40
288.9
487.2
485, .u
483.,5
40u,2
400.5
396.5
392.0
395,9
390,2
383.8
176.8
369,3
319.0
312,9

1981

495 .6
894 .3
4931
491,7
890 .4

88,9
we?7.2
ugs5.4-

Q02,5
8048,2
400.5
396.5
01,0
395,.9
390.2
83,8
376 .8
327.0
319.0
3t2.9

- - - -~ . - - - - - - - - - - - . - . - D W A -

SEMISSION FACTORS FOR VERICLES THROUGH RODEL YEAR

1975 A®D THBOUGH

CALENDAR YEAR 1975 ARE BASED OR ACTUAL TESTS OF 1N-USE VERICLES,
POST-1975 CALERDAER YZAR ENISSIOY FACYORS FOR ARLL VENICLXS ABE PBROJECTED,
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TABLE AX-III-3

(FOR CALEINDAR YEARS 1982-1993)

EYHAUSTY EAISSIOX FACTORS FOR GASOLINE-POWERED ARAVY-DUTY PERICLES
CARBOYM NOKOXIDE (GB/RI)
FOR HIGR-RLTITUDE

BEGIOBS OBLY

- - - - A = O S = G AP W R TR AR e R S A e an L o o A e e W M e M R e A e e -

CALEFDAR YEAB - July 1

{RODFL |
[YEAR (1982

1983

1984

1985

1986

1987

1988 1989

1991

1992

1993

- wr [ - - ———— - - - " - S A e n e e - e e R D ML G R e G Am R e D e e

119631495, 6
179681294 ,3
1196598913, 1
119686)891,7
1196710890 ,.0
11968 (868 ,9
11969(487,2
119704410.5
}1197116012.,5
119721400,.2
119731400.5
11974 )1405,.5
1197534010
119764395.9
§19771390.2
119726813813,8
119791334.5
j19801327.0
(1981 19.,0
)19821312,9
)19813)
11986
11905
11986
119871
11988
11989
11990
11991y
119924
1199 3)

u95.6
4943
493 1
491,7
290.4
88,9
®13.2
210.5
007.5%
w0y, 2
409.5
405,5
aQY,0
395_9
390.2
81,5
33,5
327.0
319,0

do.?

295,6
u96 3
¥93,.7
91,7
.90.4
815.7
a13.2
410,5
207.5
§13,2
409,5
405.5
401.0
39%.9
347.9
341,85
334.5
327.0
$t.7
20,4

495 .6
494 ,3
4931
091.7
4129
9157
%13,2
410.5
ut6 .5
413,2
%09.5
605.5
N0V, 0
353.6
W7.9
41,5
335,5
71.6
354
20,4

495.6
4983
893,1
420.0
u17.9
415,7
413.2
419.5
416.5
4132
409.5
405,5
358.7
33,6
7.9
e,5

90,0

55,3

35.4

20,8

495, 6
a9a 3
422.0
820.0
417.9
6157
u22.2
419.5
8165
813,2
009.5
363,2
358.7
353.6
u7.9
107.8
79,1
55,3
35,4
20.4

823.9

420,0
4€1?2,.9
w247
422,2
519.%
16,5

495 .6
425.8
923.9
822,0
420,0
426.9
28,7
422,2
919.5
q16,5
370.9
37,2
63,2
358,7
137.9
107.3
91,5
74,1
55 .3
35,4
20,4

422,0

Q13,2
367.2
63,2
58,7
353.6
123,6
91,5
78,1
55.3
3%.u
20,4

425.8
823,9
422.0
629,0
426,9
02u_7
w22,2
419,5
3782
370,9
367,2
363,2
150,5%
121,58
107.3
91,5
78,1
55,3
3s. 4
204

42%.8
823.9
¥31.0
829,0
“26.9
w24.7
822,2
377.2
7R, 2
370.9
367.2
61,7
t34,2
21,5
107.3
91,5
78,1
$5,3
is.u
20.%

u25.8
432.9
4i1,0
429.0
626.9
a24,.7
379.9
377.2
37a4.2
370.9
171.8
s 4
13q,2
121,5
07,3
91,5
78,1
%5.3
35.4
20.4

4 - B . W - . e - . - - - - - - - -

SERISSTON FACTORS YOR VEHICLES THROUGH MODEL YEAR 1975 ARD IRROUGH
CALENDAR YEAR 1975 ABRE BASED ON ACTUAL TESTS OF IN-USE VERICLES.
FOST- 1975 CALENDAR YEAR EBR1SSICOH FACTORS FOR ALL VERICLES ARE PROJRECTED,
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IABLE HI-JII-4

TACTORS FOR GASOLINE-PCOCMERED HEAVY-DUTY VENICLES

MID-YEAR EXYARUSTY ERISSION

FITBOGEM OXIDES (GM/BI)
FOR HIGR-AlTITUDE REGIORS OWNLY
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SEAYISSIOR FACTORS POR VERICLES THROUGE MODEL YEAR 197% ARD THBROUGH

CALENDAR YEAR 1975 ARE BASED OF ACTUAL TESTS OF IR-USE YEHICLES.

POST~1975 CALEYDABR YIAR EBISSIOR FACTORS FOB ALL VEHICLES ARE PROJECTED,
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POST- 1975 CALENDAR YERR ERISSION FACTORS FOR ALL VEAICLES ARE PROJECTED,

CRLENDAR TEAR 197% ARE BASED ON ACTUAL TESTS OF IN-USE VERICLES,

SEMISSION FACTORS FOR VEBICLES THROUGH BODEL YEAR 1975 ABD THROUGH



TABLE RI-IXI-S

TRAVEL SEZIGEYIEG FACTOR CALCULATION

€)503IPE-POVERED BEAVY-PUTY VEBICLES

{e) (b)
Vebicle Fractiop Total dnnval Eileage {(a)® (D) /S50B)
_.Age__ _Registgatioa  HBccupulation Hate (a}S(b) Ygavel Fyaction
] 0.037 19000 703.0 .06
2 0,070 19000 1330.,0 0,116
3 0,078 17900 1396 .2 0,122
8 0,086 16500 1819 .0 0,124
$ 0.075 15000 3125.0 0.098
é 0.075 13500 1012 .5 0.088
7 0,075 ) 129000 900 .0 0.079
B g.0é8 Weoo 720 .0 0.0813
9 0.059 9500 560 .5 0.069
10 a.053 8600 55 .8 0.0a0
11 0.08% 7800 3432 0.030
12 0,032 ) 7000 228 ,0 e.020
13 0.038 6300 239 .4 0.021
14 0,036 9900 292 .4 0,019
15 0.034 5300 180 .2 0.016
16 0,032 4900 156 .0 0.014
17 - Q@.,030 4700 Q1.0 g.012
18 0,028 8600 128 .8 0,011
19 0.026 2400 114 .4 0.010
20 0.024 2200 1008 ¢,009

SUB: 11463,.8

ety



TABLE AI-I1IX-5A

BVEBAGZ CUMULATIVE RILEAGE
8Y VEBICLE AGE - July 1

GASOLIFE-POMERED BEAVY-DUYY YEBICLES

Age_(Years) Cusulatjve Bileage

VOOV WN=

The methodology for calcunlating average cumuclative mileage

is presented ia Appendix G,

8750
15000
37862
55725
7222
87212

100712
112725
123362
1328807
181500
149300
156312
162650
168525
173850
178275
183887
188075
192474
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TAPLE BYT-I1I-6

SPEED COBRECTION 7ACTOR COEKFFICIERNTS
FOR GASOLINE-POVERED HEAVY-DUTY VEHICLES

FOR IIGH;ALTITUDI ARZAS OFLY

———— . - >~ ——

t__ = up;naosmos‘sL _1___¥_ =_ReB3S___)
_________ {_____RYDBOCZRBOBS 1 CABBON _MOBOIIDI ___unnaczg_g;;gg;l
IEQQEL-!!!!I-__!__--_-E.____- c___1 | B € ___I._.a ____B__

l
PRE- 1970| 2,820 -0,'53 0,006} 1,750 -0,17 0,0015) 0,851 0,0074&

— |
8 J
! J
| 0 i |
| 1970-1973} 1,140 -0.,065 0,000a0) 1,580 -0.097 0.0010) -812 0.0098 |
1 | i | ¢
] 1974u-13783 1,560 -0.096 0.0009) 1,240 -0.078 0.0008) 0.6820 0.0081 |
t 1
I |

t i '
1979+ | 1,540 -0,07Y -0,0003y 0,620 -0,039 Q.00041 0,763 0,0120
_______ | B 1 SN

p‘“‘

231



TABLE RI-TII-7
IDLE EMISSION RATES
HEAYY-DUTY GAS TRUCKS

FOR RIGR-ALTITUDE AREJS ONLY

- I
Vi NEW VEHICLE | DETERIOBATION HATE |
I

l
POLLUTANT | BODEL YEAR ) ERMISSION EATE | (PER 10,000 MILES)

----------- | R il B B bt be bt ettt it |
! b I I
HC | PRE-1970 |} 4. 4k i 0.21 1
ne ] 1970-1973 |1 1.34 | 0.ta i
HC ] 1974-1978 il 5.82 | 0. |
BC ] 1979-1982 K] 1.22 ) 0.20 )
nC ! 1981 1] 0,32 ) o,u0 1
AnC { 1984+ i 0.20 { g.u0 i
H i | t
co { PRE-1920 I 55.9%9 ' 0.53 |
€0 | 1970-1973 [} 80,68 i .15 |
co i 1974-1978 | 96 .60 } 1,15 ]
co f 1979-1982 | 31,15 t 2,92 i
co | 1983 bl 3.17 1 5.00 1
ca | 1980+ ] 1.54 \ 5.00 ]
! 1 o |
NOoX I PRE-1970 || 0.01 | a.00 1
NOX 1 1970-1973 ] 0,03 I 0,00 I
NOX { 1974-1978 11 0,02 { 0,00 |
NOX I 1979-1983 |} 0.01 1 0.00 i
| 1} § ) 1984 1 0,01 } 0.00 i
BOX ) 1985+ tl 0.0t 1 0,00 ]
| | [ | . |

-————————— - D " - -~ - ———_— - — - - -

The Idle EBaissjon Factor is calculated froem
the linear equation C = a ¢ bY, where C is the
idle emission factor for a vehicle with
cusulative aileage M, a and b are the factors
listed in the above table, and Y = K/10000,
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TaBLEZ HI-III-B

Crankcase and Evaporative EC Emission Factors
(gm/mi)

BEAVY-DUTY GAS TRUCKS

FOR HIGH-ALTITCDE AREAS OPLY

Hodel Year . Hydrocarbon Em)EsioDds fqm/ai)
Pre-7968 | ' 10 .46
1968-1983 2.72
1984+ 0,30



IRODE)_YIAR

i
| PRE-1970

|
1970-19713

- _ = o > @B

TABLE AY-IIX-9

COEFFICIENTS FOR AVG, WEIGHT AND AVG. WEIGHT/CID
YOR GASOLINE-POKERED HEAVY-DUTY YEWICLES
FOBR BIGR-ALTITUDE AREAS ONLY
RYDBOCARBONS _____|_CARBON_ RONOXIDE |___NITROGEN OXIDES _|
Y b1 b2 _|__b0 b1 b2__§__b0____ bt __ b2 _|\

1.302 0,77
-0.58a 0Q,v24

0,762 Q.37

| : | )
-0.065| 0. B4 -0,036 0.016) 0.869 0.t72 -0_054)
-l l l
-0.0105 0,350 0,106 -0,026) 0_.B83 Q.01 -0_.001]%
1 | l
-0,087) 0,320 0,129 -0,0459) 0,943 0,008 -0,002)
: "

' S B

P lipnog)

= b0 + bI(NT/1000) + b2 (¥T/CID]

This correctiom factor is applicable only to gasolipe-powered HDVs with
veights ranqging froe 13000 to 29000 pounds aad CID of J)30 to -390,
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The Exhaust Eamission Factor
the linear egquation C

- SN g Mus Gy n s CED wee TR GuR GEL GHD FED GEY TED TmW N SR wm

IA

BLE KRI-1v-1

EXHAUST EBRISSION RATES

HEAYY-DUTY DIESEL VEHICLES

FOR HRIGH-ALTITUDE AREAS ONLY

0,00
0.00

RATE |

10,000 BILES) |
.................... .

I__A__{(GN/RILE) | ___B__(GB/MILE) ____|
i WEW VEHICLE | DETERIORATION
BODEL YEAR || ERISSION RATE | (PES

----------- -
N 1
PRE-1974 X $.60 }
1974-1978 )i 6.10 1
1979-1982 |} 6,.10 l
1983 i .85 |
1984+ 1 2.85 {
i l
PRE-3978 56,80 [
1974-1978 ) 3,70 )
1979-1982 1 33,70 t
1983 1 a3_.70 |
19883 ¢ It 27.00 !
11 !
PRE-1978 ] 11,80 l
1974-1978 |} 13,10 )
1979-1983 {1 12.90 |
t9684 ¢ 1 5.35 ]
! |

18 calculated from
= a + bY, where C is the

exhaust enission tactor for a vehicle with
curulative mileage B,
listed in the above table, and Y = n/10000,

“295

a and b are the factors

- v v an tmm wmp D LY FED amm EW Phm P TEe T Gun = g



" TABLE RI-17-2

RID-YEAR EXHAOUST EMISSION FACTORS FOR DIRSEL-POWERED REAVY-DOTY VEBICLES

AYDROCARBOBS (Gh/RI)
FOR BIGH-ALTITUDE REGIOES OEKLY
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SEMYSSION FACTORS FOB VERICLES TEBROOGH MODEL YEAR 1975 AND THROUGH

CALENDAR YEAR 197% ARE BASED ON ACIUAL TESTS OF 1N-USE VEHICLES,

POST-197S5 CALEVDAR YEAR ENISSION FACYORS FOR ALL VEHICLES ARE PROJECTED,
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(FOR CALEVWDAR YEARS 1982-1993)
1587

CALEWDAR YEAR - July 1

FACTORS FOR DIESEL-POWERED MEAVY-DUTY VERICLES
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ARE BASED OM ACTUAL TESTS OF IF-USE VENICLES,

POST- 1975 CALEWDAR YEAB ENMISSIOKF FACTORS FOR ALL VEHNICLES ARE PROJECTED,

¢FPISSIOX FACTORS FOR YERICLES THROUGRE PMODEL YEAR 197% ARD THEOUGH
CALENDAR YEAR 1975



TABLE H1-1V-3

RYID-YEAR BXRAUST EMISSION FACTORS FOR DIESEL-POWERED HEAVY-DUTY VEHICLES
CARBORN ROFOXIDE (GW/RI1)
FOR HIGH-ALTITUDE REGIORS ONLY

- . - = i = = - — WP ™ ™ R P - W _———— W e e MW - - = - W - - - -

IMODEL] CALENDAR YEAR = July 1
IYEAR J1970 1971 1972 1973 1970 1975 1976 1977 1978 1979 1980 1981

{1953} 56.8 56.8 5b.8

|

1

|
[

|

|
§7955] 56,8 56,8 56.8 5b6.8 56.8 0
{19561 56.8 56,8 56.8 56.8 56.8 56,8 )
11957 6.8 S6.8 56.8 S56.8 56.8 56.8) 56.8 !
11956| 6.8 56,8 56,8 56.8 56,8 56,8} 56.8 56.8 '
11959) 56.8 S6.8 56.8 56.8 56.8 56.8] 6.8 56.8 56.8 i
J1960) 56.8 S6.8 S6.8 56.8 56.8 S56.8| 56,8 56,8 56.8 56,8 !
{196 t| 6.8 56.8 56.8 56.8 56.8 56.8] 56.8 56,8 56.8 56.B 56,8 )
j1962) 6.8 56.8 S6b.8 56.8 56.8 56.8} 56.8 56.8 56,8 56,8 56,84 56.8 |
11963 56.8 56,8 56.8 S6.8 56,8 56,8) 56,8 56.8 56.8 5.8 56.8 56.8 |
11964) 6.8 56,8 56,8 56,8 S6¢.8 56.8| 56,8 56.8 S6.8 56,8 56.8 S6.8 |
11965) 56.8 56.8 56.8 56.8 5t.8 56.8] 56.8 56.8 56.8 56.8 56.8 56.8 |
119661 6.8 56,8 56.8 56.B 56,8 56.8] % .8 56,8 56,8 56,8 56,8 56,8 |
11967] 56.8 56.8 56.8 56.B 56.8 56.8) 56.8 56.8 56,8 56.8 56.8 56,8 |
|]1968| 56.8 56.8 5.8 5.8 56¢.8 56.8] 56.8 56.8 56.8 56.8 56.8 56.8 |
11969 6.8 56.8 56.8 56.8 56.8 56.8) 56.8 56,8 56.8 56.8 56.8 56,8 |
119701 56,8 56,8 56,8 56.8 S5S6.8 56.8] 6.8 56,8 56,8 56,8 56,8 56.8 |
|

[

!

[

I

[

i

{

|

!

|

[

1

!

|

[

|

[

|

}

J197 1) %¢.,8 5.8 S5¢.8B 56,8 %6,8] %,8B 56.8 56,8 36,8 56,8 56,8
1V972] 5.8 56.8 56.8 56.8[ 56.8 S&6_.B 568 56,8 56.8 56.8
1197231 6.8 56,8 56.8] 5,8 S6.,8 56,8 56,8 56.8 56,8
11974 43,7 63,79 3.7 N3.7 83,7 43,7 43.7 413.7
11975} 43_.7) 83,7 43,7 &3.7 43,7 43,7 &3.7
[197¢} ] 3.7 43,7 43,7 43,7 43,7 4&a3.)?
11927 | 3,7 a3,7 &3,7 43,7 43,7
171978} l 03,7 43,7 43,7 &31.7
] 1979) ] 43,7 43,7 43,2
11980 1 43.7 43,7
j19e 1 i 43,17
11982} |
| 198 3 i
) 19844 ;
11985) '
119861 1
1 198 7| ]
11968 i
| Y9E9 i

1

o o T - —— = = Wh fn = e = -~ — " ———— - ——— A= - ———-

SERISSIOR FACTORS FOGR YEHICLES THROUGH MODEL YEAR 1975 AND THROUGH
CALENDAR YEAR 1975 ARE BASED OR ACTUAL TESTS OF 1N-USE VEHICLES,
POST- 1975 CALENDAR YEAR ERISSION FACTORS FOR ALL VEHICLES ARE PROJECTED,



TABLE HI~IV-3 (FOR CALENDAR YEARS 1982-1993)

RID-YEAR EXAAUST ENISSION FACTORS FOR DIESEL-POWERED MEAVY-DUTY VEAICLIS
CARBON ROBOXIDE (GW/RI) :
FOR RICH~ALTITUDE REGIONS ONLY

iMODELY CALEEDAR YEAR - July ) -
IYEAR 1982 983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993

}
!
|
[
l
[1966) 56,8 56.8 56,8 56.8 {
}1967) 56.8 56,28 S6.8 S56.8 55.8 |
198§ 6.8 56.8 56,8 S56.8 56.8 56.8 [
119691 56,9 56,8 56.8 S6.8 56,8 %6.8 656.8 ]
11970 6.8 S56.8 56.8 56.8 5b5.8 456.8 56,8 56.8 }
t1971} 56.8 S6.8 S56.8 56.8 56,8 56,8 56,8 56,8 56,8 |
$1972) 56,8 S6_.8 56.8 S6.8 56.8 S6.8 56,8 56,8 56,8 56,8 1
11973] 56,9 56,8 56,8 56,8 56,8 S6.8 S56.8 56.8 56.8 56,8 56,8 1
119764) 631,77 43,7 43,7 43,7 43,7 43,7 @3,7 43,7 Q3,7 43,7 &3.7 &3.7 |
1397%) @3,.7 43,7 43.7 43,7 43,7 43,7 w3,7 83,7 4&3,7 A3.7 Q3,7 83,7 |
{1976) 81,7 43,7 43,7 43,7 63,7 43,7 @€3_7 M3,7 83,7 43,7 43,7 43,7 |
11977 83,7 4a3,7 43,7 43,7 63,7 43,7 43,7 Aa3,7 83,7 43,72 a3,?7 a3.7 |
11978) 83,7 ®&3.7 43,7 3.7 83,7 43,7 &3.7 R3I_7 u43_7 837 43,7 a3_.7 }
11979] 93,7 a3_.7 43,7 &83.7 w3, 7 63,7 43_.7 &3,7 A3, 7 43,7 43,7 a3.7 4
j1980) 43,7 4&3_.7 43,7 83,7 43,7 43,7 3,7 83,7 43,7 3.7 43,7 &3,7
11981] 83,7 43.7 43,7 83.7 43,7 43,7 @3_7 a3_.7 &3,7 &I, T 43,7 83,7 |
11982) 63,7 43,7 4@3.7 43,7 63,7 43,7 437 w37 43 7 &I,7 43,7 Q3,7 |
: S 83,7 43,7 43,7 643.7 &3.7 43,7 #3,7 43,7 &3.,7 43,7 w3.7 |

11984 ) 2.0 22.0 27,0 27,0 27.0 27.0 27,0 27,0 27_.0 27_.0 1|
I

|

|

I

|

t

I

t

t

{1985 27.0 27, 2?7, 27,0 27,0 27,0 27,0 27.0 27,0
119868 ‘ 27,0 27,0 27,0 27,0 27.0 27.0° 27.0 27.0
1198 7( 27,0 27,0 27,0 27,0 27,0 27,0 27,0

119881 27.0 27.6 27,0 27.0 27.0 27.0
§ 1989 27,0 27,0 21.6 27.0 27.0
- 11990 27,0 27.6 27.0 27.0
1199 1] : 27,0 27,0 27,0

- ————————— ———— . - T e W e e e = e e e - - e - - e -

SEMISSION FACTORS FOR VEHICLES THROUGH RODEL YEAR 1975 AND THROUGH
CALEMNDAR YEAR 1975 ABE BASED OF ACTUAL TESTS OF IN-USE VERICLES.
POST- 1975 CALENDAR YEAR EPISSION FACTORS FOR ALlL VERICLES ARE PROJECTED,



TABLE BI-IV-3

AID-TEAR EXRAUST EZAISSION FACTORS YOR DILSEL-PONERED HEAVI-DUTY VERICLES
WITROGEN OXIDES (GA/RI)
FOR HIGA-ALTITODE REGIONS OWLY

e - — ] ——— - ————————— "~ —————— o ——— - - = R W= A e e e R e e

IRODFL | CALENDAR YEAE - July 1
JYEAR 11970 1971 1972 1973 1976 1975 1976 1977 1978 1979 1980 1981
R . e e m e ————————————————— ———
t19s5 1 118 |
11952 11,8 11.8 |
J1953; 11,8 11.8 11.8 i
11958 11,8 11,8 11,8 11,8 I
|

i

'

t

|

i

|
11955 11.6 11,8 11,8 11,8 11,8 t
119561 11,8 11,8 11,8 11,68 t1.8 11.8] |
119571 1¢.8 11,8 11.8 tt.8 1.8 11,81 11,8 I
j1958¢ 1.8 11,8 11,8 11,8 11.B 11,81 11,8 11.8 ]
11959t 11.8 11,8 it,8 11,8 11,8 11,83 11,8 11,8 11,8 i
190} 11,8 1t11,B VI.,B TV1.,B 1t.,B 11,8} 11,8 ¥1.8 11,8 11,8 l
11961} 11,8 11,8 1.8 13_.8 tY_B rv.B}) VY. B rV.® ¥F. .8 1.8 11.8 |
{19621 1.8 1.8 11,8 17,6 11,8 t1.8) 11,8 11,8 11,8 11,8 11.8 11,8 |
11963) 11,8 11,8 11,8 11_.8 11.8 11,8 11_.8 11,8 t1.8 11_8 1t.8 V1.8 |
11964} 11,8 11,8 1.8 11,8 11,8 1.8 13,8 11,8 11,8 11,8 11,8 11,8 )
1965} 11,8 11,8 1.8 11,8 11,8 11.,8¢§ 13,6 11,8 1r.B 11,8 1.8 11,8 |
19661 11,8 11,8 11,8 11,8 11,8 11.8) 11,8 1.8 11,8 11,8 11,8 11,8 |
jt967] 11,8 11,8 11,8 ¥t B ¥r.B 11.8| w1_8 ¥l .8 1.8 11,8 11,8 11,8 |
j1966; 1.8 111,86 11,8 1.8 ®1.8 11.8) 11,8 11,8 11_.8 11_.8 11_.8 Vi 8 |
11969 tt1.8 11.8 1.8 1.8 11,8 11_8}) 1.8 11,8 11,8 1.8 11.8 118 |
(1970 11,8 11,8 11,8 11,8 11,8 1t.8| 11,8 11,8 1t.B 11,8 11,8 11,8 |
11971 11.8 1.8 11,8 t1.8 1.8} 11,8 11,8 11,8 11,8 11,8 11,8 |
119721 1.8 11,8 11,8 1v_.8] tr_8 11,8 11,8 11,8 11,8 11,8 |
119723 11,8 11,8 11.6) 11,8 11,8 11,8 1.8 11.8 1.8 |
11974 3.7 13,711 13,1 13,0 13.% 13,1 13,1 13,1 )
119751 IR 130 13,1 13,0 13t 3.t 13,1
11976 P 13,1 13,v 13.v 13,1 13,1 13,1 |
11977} ] 13,7 3.1 13.v 13.1v 13,1 )
11978} | 13,1 13,1 13.t 13,1
11979] { 2.9 12,9 2.9
11980} . I 12.9 12.9 |
1198 1§ l 12.9 |
j1982| I |
11983) | |
|t9B4L1 i I
11985} l |
119861 I |
11987 [} |
| 1988} | |
11989} | |
11990} 1 )

- - - — - —— i~ ——— - — " - W W - - -

SERISSIOR FACTORS TOR VZHICLES THBOUGR MODEL YEAR 1975 AND TMROUGH
CALEFDAR YEAR 1975 ARE BASED ON ACYUAL TESTS OF IN-USE VEHICLES,
POST- 1975 CALENDAR YEARR ERISSION FACTORS FOR ALL VEBICLES ARE PROJECTED.
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TABLE NI-IV-R {FOR CRELENDAR YEARS 1982-1991])
RID-YERR BXHBADST ERTSSION FACTORS FOR DIESEL-POYERED BEAVY-DUTY VEBICLES

BITROGEY OXIDES (GR/HI)
FOR HIGH-ALTITUDE RIGIOES OFLY

- A — - —— = - P T W e W W W G 5 A A W e .

IMODEL}  CALEGDAR YEAR -~ July : ' 1
{YEAR 1982 1983 1984 1985 1986 1987 19688 1989 1990 199% 1992 1993 )
| Bt Bbdabdabdat bl emrreve—o— A Sttt et Sh S ittt {
119631 1.8 )
J1960Y 11,8 1.8 t
J1965}) 11,8 1.8 11,8 )
119661 12,8 11,8 11,8 V1.B !
J1967¢ t1.,8 11,8 11,8 11,8 11.8 i
1968 11,8 11,8 11,8 11,38 11,8 11,8 }
(1969 1.8 11,86 1.8 11,8 11,8 11,8 tt.8 |
j1970; 11,8 11,8 11,8 .8 11,8 11,8 11,8 11.8 1
J1971 11,8 1,8 1.8 1.8 11,8 i, B8 11,8 1.8 11,8 |
J19721 17,8 t1.,8 1,8 w1.B 11,8 N1, 11,8 11,8 11,8 11.8 i
t1973; 11,8 t1.8 #1.8 11,8 1i_8 1.8 11,8 11,8 11,8 11_.8 1.8 }
(197€) 13,7 13,17 3.7 13_.1 3.t 13.%F 13,1 13,1 131 13.v 131 13,1
119251 13.1 - 13,1 . 13.Y 13_% 13,1 13, §3_t s3.t 3.1 13,1 13.v 13,1 )
p1976) 13,1 13,1 13,1 13_.% 3.0 3.1 13,1 13,1 13,1 13,0 13,1 13,1
11977 13,1 13,1 13,7 ¥3.v 33,1 3,1 13,1 13,1 13,1 13,1t 13,% 13,1 )
118781 13,1 13,1 13,1 13,1 13,0 13,% 13,1 13.% 13,1 13,1 13,1 13,V ¢
11979) 12,9 12.,9 12,9 12.9 12,9 12,9 12.9 12.9 2.9 12,9 12,9 12,9 }
}1980) 12,9 92,9 12,9 12,9 12,9 12.9 2.9 12,9 V2,9 12,9 V2.9 12,9 |
jt9681; 12,9 12,9 2.9 12,9 12,9 12,9 12,9 12,9 12,9 12,9 2,9 12,9 }
j1982) 12,9 12.9 12,9 12,393 12,9 12,9 12,9 12,9 12,9 12,9 12,9 12.9 )
1983} 12,9 %2.9 12,9 $2.9 12,9 12,9 12,9 12,9 12,9 2,9 12,9 |
11984 ) $S.3 5.3 5.3 5,3 $,3 5.3 5.3 5.3 5,3 9.3 1
§ 1985 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 |
11986} 5.3 5.3 5.3 5.3 5.3 9.3 5.3 5.3 1}
11987 5.3 5.3 5.3 5.3 5.3 5.3 S.3 |
11988 5.3 5.3 5,3 5.3 5,3 5.3
119891 5.3 5.3 5.3 S.3 5.3 )
11990 5.3 5.3 5.3 .3 |
11991} 5.3 5.3 5.3 ¢
11992 5.3 5.3 |
] 1993 5.3 1

SERISSION FACTORS FOR VERICLES THROUGH RODEL YEAR 1975 AND THROUGR
CALENDAR YEAR 1975 ARE BASED ON ACTUARL TESTS OF IN-USE VEHICLES,
POST-1975 CALENDAR YEAR EATISSIOW FACTORS FOR ALL VERICLES ARE PROJECTED,



TABLE RI-IV-5
TRAYEL MEIGHTING FACTOR CALCULATION

DIESEL-POMERED AEAYY-DUTY VEHICLE

{3} ' (b
Vehicle Fractiop YTotzl Annual Bileage {(a) *{(b)/SOn)
--hge _ _Begistration  Accusulatiop Rate (a)®*(b) Travel Fraction

1 0.027 73600 9667 .2 0.102
2 0.135% 73600 9936 .0 0,178
3 0.134 69900 9366 .6 0,168
q 0.131% . 63300 8292 .3 a, 149
S 0.099 56600 5603 .4 g,101
[ 0.090 50000 4500,0 ag.081
7 0.082 : 45600 3739.2 0.067
8 0.062 91200 2558 .4 0.0aé6
9 0.04% 3B200 1719 .0 0,031
10 0.033 36000 1188 .0 0.021
11 0,025 34600 865 .0 ¢.016 -
12 0.015 33800 507 .0 0,009
13 0.01) 33100 430.3 0,008
L] 0.1 32400 356 .4 0,006
15 0.010 30900 309,0 0.006
16 0,008 28700 229,86 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

SUR: 55724 .6



TaPLE RI-IV-S4

AVERAGE CURULATIVE AILEAGE
BY YEHICLE AGE - July 1

1 18400
2 73600
3 186738
8 21621715
5 2795862
[ 336175
7 386350
8 932050
9 673425
0 51172%
1t 547025
12 582500
13 616312
18 6L9% 12
15 681712
16 712525
17 74112%
8 766650
19 788137
20 - 806529

The rethodology for calculating average curulative mileage
is presented in appendix G.

T 2a3



TABLE HI-IV-6

SPEED CORBECTION FACTOR COEFFICIENTS
TOR DIESEL-POMERED HEAYY-DUTY VENICLES

FOR BIGH-ALTITUDE AREAS OVWLY

¥ = EIP{A¢BeSeCeSeS) —- —— I
CARBON _HMCYOXIDE NITROGEN OXJIDES___ |

nYDEOCAEBONS __ _
B

C

—
—— - — o————— ———— - - - o — 0> "~ >~ —_>~ -——_——-—-—_——— . 2~ > " Woa—— " W - -

0.980 -0.,055 0.0008 1,800 0,092 0.00W] 0.620 -0.,083 0,0006}

| {

a.,820 -0,05Y 0,0005) 1,200 -0_.072 0@,0006) 0O_720 -0,054 0,0009}
' i I t

1,200 0,072 o0.,0006¢ 1,400 0,088 0,0008y 1,000 -0,078 0.,0012)
S b e e e e e e e e i

l
I
(
l
|
1970-1978

1979

1
)

i&%gf)@



POLLUTARY

— - ——

TABLE RI-IV-7

1DLE ERISSIOR RATES

BEAVY-DUTY DIESEL VEBICLES

F0R HRIGH-ALTITUDE AREAS ONLY

HC
BC
RC
BC
BC

co
co
co
Cco

co .

50X
NOoX
ROX
nox

T R PR TS R e ES SMA YD S YRE Ay P = gun v D G o T

BODEL YEAR

- - — - -

PRE-1978
197841978
1979-1982

1983
1984+

PRE-1974
1974-1978
1979-1982

1983
1984+

PRE-1974
1974-1978
1979-1983

198Q+

.1 ~A__(GRA/ZRIN,) I __ !._.(E!M!ll.l--_.

Il
¥
i
"
il
it
it
H
]

-—ee E-n e e - an - e e
v ey am am R v EES W W am

JEG VEHICL

BAISSION RATE

0.58
0.75
0.75
0.3
0.25

2,97
1.71
1.71
1.7
0.66

0.64
0.64
0,64
0.27

} DETERIORATION BATE |
{ (PER 10,000 MILES) |

0,00
0,00
0.00
0.00
0.00

0,00
0.00
0.00
0.00
0.00

0.00
0.00
0,00
0.00

The Idle Emission Factor is calculated firom

= a ¢ bY, where C 15 the
idle emission factor for a vehicle with
cusulative mileage #,
listed im the above table, and Y

the linear equation C

a and b are the tactors

n/10000,


http:tGJ!.!!1llal_!__l_Ji!!Lll!.al

TABLI RI-IV-8

COEYFICIENTS TOR AVG, VEIGET AND AVG, VEIGRT/CID
FOR DIESEL-POVERED REAVY-DUTY YERICLES

FOR BIGH-ALTITUDE AREBAS ONLY

|__BYDROCARBONS |_CARBON_ROBOXIDE ___ T s -
INODEL_YEAR)__bO bl b2__)__bo b1 b2__)__b0 b1 B2 _

| { { |
FPRE-1974 | 2,058 -0.005 -0.018}-0.533 -0.030 O0.043) 0,085 0.020 0.002

)

| 1 i i

I 1976+ | 0,893 0,035 -0.,006}-0,.,299 0,030 O0,003) 0,138 0,023 0,001§
| l { | [ |

P(ipnog) = b0 ¢ b1(¥T,/1000) ¢ b2 (¥WY/CID)

This correction factor is applicable oply to diesel~powvered HDVs with
veights ranging frea 19000 to 55000 pounds and CID of 5a0 to 600.

96
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TABLE HI-V-1
IRHAUSY ERISSION RATES
BOTOBRCICLES

FOR HIGH~-ALYITUDE ABEAS ONLY

0.55
0,55
0.55
0.23
0.23

2,81
Q.24
4,28
2,00
2,00

0.00
0.00
0,00
Q.22
0,22

!
LUTANT | MODEL YEAR |} ENISSION BATE | (PER 10,000 BMILES)
"""" bt Bttt et bt | bt
[ I [
HC { PRE-1978 1§} 12.10 1
RC { 1978-1979 || 7.97 |
HC | 1980-1982 | 6,38 |
RC { 1983 1] 0.85 )
HC 1 1984+ 1] 0.29 1
| i} !
co I PNE-1978 | 27,10 |
co | 1978-1979 || 27,80 |
co | 19680-1982 ) 20,40 |
co | 1983 i 5,58 |
co | 1984 ' 2,77 )
! t !
ox { PRE-1978 || 0.08 |
ox | 1978-1979 || 0,18 |
ox | 1980-1982 0,36 |
ox | 1983 1 0.03
ox [ 19BN+ T 0,08 |
! I I

—

The Exhaust Emission Factor is calculated fros
the linear equation C = a ¢ bY, vhere C is the
exhaust emission factor for a vehicle with
cumaulative mileage A, a and b are the factors
listed in the above table, and Y = B/10000,

{__A__(GA/EJLE) | B (GE/RILE) ____|
i1 NEW VEAICLE | DZTERIORATION RATE |


http:llOTCICJCl.ES

TABLE BI-¥v-2

BID-YEAR ERBAUSY EBISSION FACTORS FOR ROTORCYCLES

MYDROCARBDRS (GRA/RI)
FOR BIGHE-ALTIYUDE BEGIORS OBNLY

- - -~ - - - — - - - — — - - - -

|RODEL |

'l—-—-'o—-—Q-'----~-—~~—-&---——v"ooa—-*u—--—-----—---~---~—--—---—------—.----

11951
119524
119531
REELY]
1 1955
11956}
{1952}
| 195861
1 1959
11960¢
1196 1)
11962
1 196 31
] 1968
119651
11966
119671
11968)
11969
119720¢
11971
11972
11973}
11974
11975¢
11976
119779
119781
119791
11980}
1198 1]
11902}
119813
) 1984
1198%1
|198B¢|
11987}
11988
1 1989
11990}

13.7
136
13.6
13.5
11,8

12.1

V3,7
t3.6

13.7
13,6
13.6
3.5
13,4
13,4
13.3
13,2
13.1
13.1
13.0
12.9
12.8
12,7
12,7
12,6
2.5
12.)
12,2
w2,

19748

13,7
13.6
13.6
13.5
13,4
13.4
13,3
13,2
13,1
13,1
3.0
12.9
12.8
12,7
12,7
12,6
12.5
12.3
12.2
12,1

CALENDAE YEAR

1975

1976

3.7
13.6
13,6
13.5
13,4
13.4
13.3
13,2
3.1
13.1
13,0
12.9
12,8
12,7
12.7
12.6
2.5
12,13
12.2
12,1

- July 1}

1977

13.7
13,6
13.6
13.%
13.8
13.0
13.3
13.2
13.1
13,1
13,0
12,9
12,8
12.7
12.7
12,6
12,5
12.3
2.2
12,1

1978

13,1
13.6
13,6
13.5
13,4

13.4°

13.3
13,2
131
131
13.0
12,9
12.8
12,7

12,3

1979

13,7
13.6
13,6
13.%
3.0
3.8
13.3
13,2
3.1
13.1
13.0
12,9
12,8
12,7
12,7
12,6
12,5
12,3

B.1

8.0

1960

13.7
13,6

13.5
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SERISSION FACTORS FOR VENICLES TRROUGM RODEL YEAS® 1975 and TBROUGH

CALENDAR YEAR 1975 ARE BASED OF ACTUAL TESYS OF IN-USE YEHICLES,

POST-1975 CALENDAR YEAE EAISSION FACTORS FOB ALL VEMICLES ABE PROJECTED.
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TABLE BI-V-2 (YOR CALEEDAE YEARS 1982-199))

BID-¥EAM BXNAUST ERISSION FACTODS FOR BOTORCYCLES
-BYDROCARBORS (GE/HI)
o0 RICA-RLTITDDR REGIORS ONLY

jnéDEL | ' CALE3ZDAR TEAR - July ¢

JYZAR 1982 1983 198& 1985 986 13987 1988 1989 1930 199V 1992 1993
ittt Ratadetedededed b bttt badadadebd il dededed et ittt itttk erde
119631 3.7

1J964f 13,6 13,7

199659 13,6 13,6 13.7

139¢6) 13,5 13,6 13,6 13,7

119671 3.8 13,5 3.6 t3.6 13.7
(1968] 13,4 ¥3.84 13,5 13,6 13.6 3.2
11969 13.3 3.4 3.4 13,5 13.6 13,6 13,7
119701 13,2 3.3 t3. 4 13,8 13,5 3.6 13.6 13.7
119718 13,1 13,2 $3.3 t3.4 t3.m 13.S 13.6 13.6 3.7
119721 13,1 3,v 13,2 13,3 13,8 13,6 13,5 $3,6 13,6 1317
11973) 3.0 3.1 3.1 ¥3.2 313.3 13,4 13.4 $3.5 13,6 13,6 113.7
[1978) 12,9 13,0 13,% 3.1 13,2 13,3 13.4 3.8 13.5 V3.6 V3,6 13,7
119751 2.8 12,9 13,0 t3_.% 13,1 13.2 13,3 3.8 1I_.86 13,5 ¥3.6 13.6
j¥976) 2.7 12,8 12,9 13,0 13,1 3,1 13,2 V3,3 13,4 13,8 11,5 13,6
11977] v2.7 12,7 12,8 32_.9 13,0 ¥3,.' 13,1 13_.2 3.3 3.6 13,4 13,58
119781 8.4 8.5 B.6 9.7 8.8 a9 8.9 9.0 9.1 9.2 9.2 9.3
119791 8.3 8.4 B,S 8.6 8,7 8.8 8.9 8.9 9.0 9.1 9.2 9.2
" P198BD} 6,6 6.7 5,0 6,9 7.0 7.1 Te2 7.3 7,3 7.4 7.5 7.6
119815 6.5 6.6 6.7 6.8 6.9 7.0 7.9 7.2 7.3 7.3 7.8 7.5
t1982] 6.4 6.5 6.6 6.7 6.8 6.9 7.0 7.1 7.2 7.3 7.3 7.4
17983] 0.5 0.5 0.6 0.6 0.6 D.? 0.7 6.6 0.8 0.8 0.9
(19848 0.3 0.3 0.8 0.8 0.9 0.5 0.6 0.6 0.6 0.7
11985¢ 0.3 0.3 0.4 0.4 0.5 0.5 0.6 0.6 0.6
11986 0.1 0.3 0.8 0.4 0.5 0.% 0.6 0.6
119B7] 0.3 0.3 0.4 0.8 0.5 0.5 0.6
11988¢ 0,3 0.3 0.4 0,8 0.5 0.5
11989 0,3 g,3 0.% 0.8 0.,%
11990] 0.3 0.3 0,4 0,N
11991 0.3 0.3 0.8
11992} 0.3 0.3
11993] 0.3

- Ve N . - S R AP A e WP AR ER R G A A G e G Sn e S S R e G G .

SIMISSIOR FACTORS FOR VERICLES THROUGH HODELl YEAR 1975 amD THROUGH
CALENDAB YEZAR 1975 ARRE BRSED ON ACTUAL TESTS OF IN-USE VEHICLES,
POST- 197S CALEWDAR YEARR EIMISSIOD FACTORS FOR ALL VENICLES ANE PROJECTED,



AID-YEAR EXKRADSY

TABLE RI-¥-3

CARBOR RMONOIIDE. (GHM/H1)

FOR BIGH-ALTITUDE REGIONS ONLY

ENISSTON FACTORS POR MOTORCYCLES

.
- - R A B R S B R kBN S LA T AR CtAREr ST T T e e b e -
-

CALEWDAR YEAR - July 1

{RODEL}
JYEAR Y970 1971

11964y 50,4 50,8
11966| 89,5 50.0

j19687 w8, 48,9
119697 27,7 &8.3
11970 07,2 87,7

10971} 47,2

1972 1973
55,2
50,9 55.2
S4,6 54,9
4.2 Sh.¢b
53,9 54,2
53,5 53.9
53,2 53.5
52,8 53.2
52.8 52,8
2.1 S2.4
51,7 52,1
51.3 51,7
50,8 S1.3
50.4 50.8
50.0 50.4
49,5 50.0
8.9 49.5
%9.4 48.9
a7.7 4B.4
at,2 47,7
R7.2

1974

55,2
54 _9
Sk .6
54,2
53.9
53.5
53,2
52.8
52 .8
52,1
51,7
51.3
S0.8
50,4
50.0
49.5
48,9
88,3
87,7
27,2

197%

1976

55,2
54.9
54,6
54,2
53,9
53,5
53,2
52.8
52.4
52.1
S1.7
51,3
50.8
50.4
50.0
89,5
48.9
88.4
Uly i |
q7,.2

1977

55.2
54.9
54,6
54,2
53.9
53.5
53.2
52.8
52.4
52,1
51,7
51.3
50.86
50.4
50,0
89.5
u8.9
u8 4
ar,1?
7.2

55.2
54,9
54,6
5a_.2
53.9
53.5
53,2
52.8
€24
52.1
$1.7
51.3
50.8
50,4
50.0
49.5
48.9
4B .8
87,7
28,0

55,2
54,9
58,6
s4._2
53.9
53.5
$3.2
52,8
52,4
52,1
51,7
51.3
50,8
50 .4
50.0
895
ug,9
88 4
28 .7
280

§5,2
54¢.9
54.6
54,2
53.9
53.5%
53.2
52.8
52.4
52.1
51.7
51.3
50.8
50,8
50.0
49,5
48,9
29,7
28.7
20,6

59.2
54,9
54,6
54,2
53.9
53,5
53,2
52.8
52.4
52,1
51,7
51,5
50,8
50.4
50,0
49,5
30.6
29.1
21,3
20.6

2

- S D S I G M ey S Gn S G D G WP e . - D - W - W W G S e WS mmb wmm S emm ewp W g e e

SEPISSION FACTORS

CALENDAR YEAR 197% BRRE BASED ON ACTUAL TESTS OF IN-USE VEHICLES,

TOR VEBICLES TRROUGH MODEL YEAER 1975 AND THROUGH

POST-1975 CALENDAR YEAR ERISSION FACTOBS FOR MLL VEHICLES ARE PBOJECTED, .
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TABLE RI-V-3 (FOR CALENDAR YEARS 1982-1993)

NID-YZAR EIRAOST ERISSION FACTORS FOR MDTORCYCLES
CARBOF AONOTIDE (GM/NI)
YOB BIGA-ALTITODEZ REGIONS OWLY

- —— - - R e e W GR 4e W A e T T . T W T e T

JRODEL]} CALENDRAR YEAR - Jnl] 1

JTEAR 11982 1983 198G 1985 1986 1987 19688 1989 1990 1991 1992 1993
. ..... '~-~--~-~~-~~-o-—-ooooo--hooo~oo-~~~—~~~~~~-o-~-o—co-o--é ...............
{1963 $5.2

1196a) 54.9 55,2

11965§ Su.6 54,9 55.2

11966 S4.,2 54,6 58,9 55,2

119671 53.9 58,2 S4.6 58.9 55,2

$1968} 3.5 S53.9 54.2 5&.6 58.9 552

[1969) %3.,2 53.5 53.9 58,2 54,6 58,9 55,2

{19704 2.8 53,2 53.5 53,9 S4.2 5&.6 58,9 55,2

11972y 2.1 52.68 S2.8 9%$3.2 53,5 53,9 58,2 S4.6 54,9 55.2

11973 51,7 52,1 S2.,4 52.8 53,2 53.5 53,9 54,2 S8,6 54,9 55,2
g¥o24 51,3 51,7 52,1 52,4 52,8 53,2 53,5 53,9 54,2 54,6 54,9 55,2
11925 S0.,8 51,3 S1.7 52,1 52,48 S2.,8 53.2 53,5 53,9 54,2 54,6 54,9
11976 50.48 50,8 53,3 53,7 52.ft 52,4 52.8 53,2 53,5 53.9 54.2 5a,b
119772y 50.0 S0.4 50.8 5.3 51,7 S2_t 52.,a 52,8 53.2 53.5 53,9 54,2

W P OE s )

.
NWwWwEsEoon®d
e 8 o v & o »

.

NwwEDE S UD

L]

P ua PO Ed N
NWwWWwE ESs LN
a % a2 8 o 8 ¢ »
Dt PO &'

VNwwetesOWUECUVOW

D P OL W& O

" - —— -] " — -~ > - -~ - . - - - -~ -

SEFR1SSIOR FACTORS FOR VEHICLES THROUGH PMODEL YEAR 1975 AND THROUGH
CALERDAR YEAR 1975 AREI BASED OX ACTUAL TESTS OF 1N-USE VEHICLES,
POST~1975 CALENDAR TEAR ERNISSIOM FACTORS FOR ALl VEHICLES ARE PEOJECTIED.
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TABLE HI-¥-4
¥YITROGEX OXIDES (GA/RI)

PID-YEAR EXHAUST ERISSICK FACTORS FOR ROTORCICLES
FOR HIGR-BLTITUDE BEG1OFS OBLY
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(FO®R CALENDAR YEARS 1982-1993)

TABLE RI-V-8&

AID-YEZAR EXBAUST EA1SS108 FACTONS FOB NOTOBCYCLES

FITROGEN OXIDES (GA/RI)
FOR BIGR-ALTITUDE REGIONS ONLY

- - - - ——— — - ——— " U W e - o e ——— - - W A W W - - ——_-——— "

CALERDAR TEAR - July 1

{MODEL}

1992 1993

M99

1988 19869

I---_I------------—------—~——-_--—--——-—---------------—----------—-————-———-—

| 19613]
11960 |
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11966 |
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|1%¢e8B¢
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11971y
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119724
11973
[Y97%]
119751
{19761
11977
11978
11979}
17980}
11981
11982
119B3])
{1984
| 19B%)
| 1966}
) 1987}
| Y980}
11989
11990}

11991}
11992
119913}
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SENISSION FACTORS FOF VERICLES TBRODGR RODEL YEAR 1975 AND THBOUGH

1975 ARE BASED OR ACTUAL TESTS OF IN-USE VEHICLES,

POST-1975 CALENDAR YEAR EAISSION FACTOKS FOR ALL VEHICLES ARE PROJECTED,

CALENDAR YEAR



TABLE BI-V-5
TRAVEL VEIGHTING FACTOBR CALCULATIOB

BOTOBCYICLES

(a) {b)
Vehicle TFractiom Total Annual Rileage ((a)® (b) /S0n)
_-Age__ _Begistration  Accusulation Rate (a)®(b) Travel Fraction
1 0.105% 2010 21,0 0,072
2 0.225 2510 s6a,7 0.286
3 0.206 2070 826 .8 0,216
8 0,189 1850 2715,6 0,180
S 0.097 1720 166 .8 0.085
6 0.062 1620 100 .3 0.051
? 0,006 1550 71,3 0,036
8 0,033 1490 49,2 0.025%
9 0,029 . 1430 81,5 0,021
10 0.023 1390 32.0 0,01
11 0.008 1350 10 .8 0,005
12 0.00% 1320 : 6.6 0,003
13 0,013 1290 16 .8 0,008
14 0,000 o 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
20 0,000 0 —_——_0.0_ 0.000
: sum: 1973.2



TABLE HI-V-5a

AVERAGE CUAULATIVE AILEAGE
BY VEBICLE AGE - July 1

Age_ (Years) <Cupulative Rhileage

? 503
2 2073
3 4465
4 6563
5 8428
& 101w7
7 LA
8 13322
2 %812
10 16245
11 17635
12 18986
13 20306
L 21597
15 22867
16 20117
1?7 253409
18 ’ 26569
19 - 27779
20 28979

A

The sethodology for calculating average cumulative amileage
is presented in lppendxl G, =7

2 . .
< wvy R 7
.

A
ALY ~



FABLY AT-V-6
General Formula for Eipstex

The general formola for the speed-tenperature-hot/cold correction
factor, Bipstez, for BOYORCICLES is given by:

Ripstux = (BAGITENAR ¢ BAGITEEA ¢ BAG2TERA)
“DEROA

where (using ¢ for nultiplicatidn and exp for exponential function) :

v  S(exp(a-b®T) ¢ c + dAsA) s (v(Z,s1)/v(2,26))

BAGITERA =

PAGITERR = x  e( : e ¢+ f1eh)*(v(9,83)/v(g.26))
BAG2TEAR = (T-w-x)#( h ¢ jeA)8(v(g,52)/v(g,16))
prEon = (d0 ¢ d1ea)

fraction of total siles which are driven ia cold start condition
fraction of total siles which are driven in bhot start condition
= aabiest teaperatuore (F)

= vehicle age sinus 1, in years

= jindex for sodel-yeatr/region groups; see Table I-ba

61,582,583 = average speeds (piles/bouz) for bags 1V, 2, and 1

v(g,6i) = bag-specific speed correction factor; see Appendix B

o

C- I 2 N A

and where:
a,b,c,d,e,f,h, ),dO, aod 41 are constant coefficients which are
functions of sodel-year group and pollutant, 3as tollows:

IPal|Zgn| a | b | c 1 4 | e | f I h 1 3 140 1411

It it Rttt hoeetod Aintscd Rl Rt ) === R B e Rt

| BCy Vv { z.s:vnl ovn11s| .623) 559| 8,75 | .393) 5.69 | 471} 5.67| .A7}

| HC) 2 | 2.9310].018779] -2.4%) _B63§ 2.43 | 5551 2.61 | _S97| 2.80Q1 .6a|

{ HCy 3 | 2.8339[.023591] .623] .30%) 1.11 | .288) 1,05 | .270¢ 1.38{ .28]

} BRC) & | 1.993n| 022269 -.032| .5a5] ;897 | .3S7| .2a3] .175( .54| .28}
t - !

} col

J======}im=egfrmmemn] - mm=- [ === ===smfommom]=m=|
| 1 s.ssnel 0959651-14.70) 9.62§ 02.86] 5.76] 57.57) 7.78156.0317.59]
| COf 2 | 5.6588],015965]-33,89) '9.77F 25.26) 8,71] 35,90] 6.70[36., 406,79
! 3| 5.5260).028945] 11,29] &.20] 15.85] 2.38¢ 21.17) 3.13123,.70§3,.]

8 ) 8,2399].017522] -.20 | 6,99§ u_12] 2.20] 3.96) 2.12] b6.98)3, W)

l--- '---'———---—' ----—--a_—-—-—' -----'—-----l—----l ----.-l _--_-'-_---|--— I

j0x{ v ) -100. [ 0.0 | V.4 | 0.0 § 1.25 | 0.0 | 0.8Y § 0.0 § 1.0 } 0.0}

{soxg 2 | -100,
|sexj 3 § -100,
prox| & | -100,
] ] |

s B s e

0.0
0.0 | 3.26 | 335} 2,99 | .184] .89
0.0

1 'l Used for Rodel Yeats: |
| Bgn |------n~-=s—esoe-socoooo pO Sl
! ! For HC and CO 1 For BO1x |
R e e i I
[ . | Pre-1978 1 Pre-1978 1
I 2 1 Post-1977 | Post-1977 |
[T B | ot Used I Bot Used |
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TABLE HI-V-ba

Specification of Speed Terss (Vg)
Used in the General Forsulas for Ripstux

BOTORCYCLES

FOR HIGH~ALTITUDE ABEAS ONLY

Vehicle Group Group Reference (g)
Migh-Altitude Pre-1978 Group 1
High-Altitude 1978¢ Grogp 15



TABLE AI-V-?
IDLE EBISSION RATES
ROTORCICLES

FOR AIGH-ALTITUODE ABREAS ONLY

A__A__fGR/ZRID.) | ___B__{GH/BIN,)_____|
} BEW VEHICLE DETEERIORATION RATE |
I

| |
{ POLLUTANT | NODEL YEAR ERISSION RATE | (PER 10,000 MILES) |
|-=~===- e |l i Sl e e |
\ { 1 | {
{ AC | PRE-1978 || «.01 | 0.36 t
| RC | 1978-1979 || 3,59 | 0.62 |
| AC | 1980-1982 || 2.87 | 0,62 ]
\ RC [ 19813 ti 0,20 } 0.10 1
1 BC 1 1984¢ i 0.13 | 0.10 |
{ ] b | i
[ Cco | PRE-197B | 26 .07 ( 0,66 [
\ Co | 1978-1979 |} 6.68 | 1.12 |
| co | 1980-1982 ] 8,90 i 1.12 |
| co 1 19813 i .34 | o.u48 [
| co ] 1984+ 1 0.65 t 0.u8 {
| ] 1 { i
| NOIX | PRE-1978 || 0.01 { 0.00 |
[ #0X | 1978-1979 |} 0.01: o 0.00 (
| oy ] 1980-1982 || 0.03° e 0,00 t
1 NOX | 1983 H 0.01. T 0.00 |
| XOoX | 1988+ 1 0.04a Pl |
| ] 11 |

. 0.01

|
[}
'
|
|

The Idle Emission Factor 1s calculated froa
the linear equation C = a ¢+ bY, where C is the
idle emission factor for a vehicle with
cumulative mileage H, a and b are the factoils
listed in the above table, and Y = m/10000,
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TABLE HI-V-8

Crankcase and Evaporative HC Emission Factors
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FOR RAIGH-ALTITUDE AREAS ONLY
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APPERDII A

Selected Speed Correction Facters
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Group_Rumber

Group
Group
Ggoup
Group
Group
Group
Group
Group
Group
Group
Group
Growp
Group
Group
Group
Grouyp
Group

Group

1

2

10
11
12
13
LL
L}
6
37

18

Gtoup Definitions
Croup Definition

Pre—-controlled, High-altitude
Pre-controlled low-altitude
1966-1967 California
1968 Low-altitude
1969 Low-altitude
1970 Low-sltitude
1971 Low-altitude

- 1968 Bigh-altitade
1969 Bigh-altitude

1970 Bigh-altitude e

1971 Bigh-altitude

"1972 High-altitude

[ 1

1972 california

1972 Low-altitude
1973-19748 Aigh-altitude
1973~-1978 cCalifornia
1973-1978 Low-altitude

197% and later, all areas



5.0
3,107
3.297
3.083
3,470
3.219
3,123
3,160
2.700
2,902
3,040
2,798
2.928
2,705
3,276
2.815
2,763
3,963
3,198

SELECTZID

10,

1,679
1.789
1.708
1,808
1,773
1,692
1,709
1,588
1.599
1.650
1.57%
1.628
1.587
1,726
1.582
1.576
1,931
1,708

15,
1,204
7.224
1.218
1.2a6
1,23
1,208
1,215
1. 160
1,169
1191
1.169
1,186
1. 164
1,217
1. 172
1,18
1,285
1,228

SPEED

2C.
0.987
0.986
0.985

CORRECTIOE FACTORS

SPEED (MPH)

25,
0.859
0.8a4
0.380
0.821%
0,834
0,853
0,885
0.890
0.889
0.870
0.878
0.873
0.869
0.8u5
0.877
0.849
0,784
0,803

30,
0.76%
0.7&80
0.732
c.700
0,720
0,754
0,750
0.813
0.817
0.778
0.789
g.785
c,770
0.736
0.789%
0.73:
0,635
0,653

s,
0.68%
0.659
0.649
0.606
0.630
0.677
0,658
0.75%0
6.759
0.705
0.717
0.71&
0.690
0.651
0.719
0.637
0,523
0.540

- ©v(q9,8)

uo,
0.629
0.600
0.590
0.538
0,565
0.622
0,600
0.706
0.7
0.653
0.6686
0.664
0.636
0.590
0.671
0.575
0,447
0.468

4s,
0.598

50,
0.585
0.547
0,072
0,504
0.575
0,551
0.683
0.688
0.615
0.630
0.632
0.604
0.539
0.644
0.534
0.373
0.316

- _——— o~ —— A W B W - e = e e A O e M - L - — - - - = - —

——— - - - - ———— o —— ——— - - . - ——— - -

1.006
1,002
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POL GR 6.0
5C 1 2,662
RC 2 2,816
HC 3 2,662
HC & 2.951
He S 2,901
At & 2,680
HcC 7 2,709
AC B 2.383
HC 9 2,497

HC 10 2.605
HC 11 2,813
HC 12 2.523
HC 13 2,322
HC 18 2,788
HC 15 2.4831
HC 16 2.389
HC 17 3,309
RC 18 2,717

co 1 2,105
co 2 2.829
co 3 3,096
co 3§ 3,063
o 5 3.784%
co 6 3,785
co 7 3,882
Co 8 2,054
co 9 2,001

SELEZCTED

11,
T.544
1.601
1.572
1.650
1,620
1.55%8
1.571
1,438
1,477
1.520
1.457
1,500
1,439
1.582
1.4966
1.865
1,748
1.573

16.
1.146
1.163
1,159
1, 180
1,168
1.151
1.156
1,16
1.122
1,139
1,123
1,135
1.120
1. 158
1.12%
1,138
1,209
1. 169

SPEED (BPH)

26,
0.6837
0.821
0,87
0,795
0.809
c.811
0.822
0,874
0.873
0.850
0.859
0.854
0.648
0.821%
0.858
0.82%
0,751
0.771

3.
0.744
0.722
0.713
0,679
0,700
0.737
0.722
0.799
0.804
0,762
0.773
0.769
0.753
0.717
0,776
0.710
0.610
0.627

CORRECYIOR FRCTORS

36,
g.671
0.645
0,635
0.590
0,615
0,664
0.644
0,740
0,749
0,693
0.705
0,702
0.677
0.637
0.707
0.622
0,505
0.522

- v(9,%)

RN
0.621
0.591
0,581
0.528
0.555
0.614
0.592
0,700
0,710
0,646
0,662
0.657
0.629
0.581
0,66k
0.567

LI
0.59%
0,560
0.548
0.491
0.520
0.586
0.563
0.681
0.699
0.622
o648
0.616
0.608
0,551
0.6a6
0.543
0.395
0.4229

51,
0.583
0.584
0.526
0.%68
0,500
0.573
0,548
0.683
0.688
0.618
0.636
0.631
0.602
0.536
0.6u8
0.531
0.368
0.8711

S6. 61,
0.565 0,898
0.528 0,404
0.6490 0.0013
0.836 0,361
0,071 0,393
0,549 0,473
0,520 0.436
0.673 0.599
0.679 0,622
0.597 0.52¢
0.609 0,096
0.6 0,581
0,570 8.452
0.512 0.435
0.624 0.530
0.487 0.352
0.326 0,235
0,359 0,229

—— - - - A - — - - . W . W e - G . - - . -

ROz 1 1,382
¥OoOx 2 t_1Ba
g0z 3 0.97%
s0x &4 1,0A2
®0x 5 0,975
R0x 6 ©0_.923
Xox 7 0_.98S
®Dx 8 1_.206
Rox 9 1,092

n0x 11 1124

- - . R = = o - "~ —_— - . - 4 - . ——— - T - - - - -






APPENDII B

Coefficients for the Norsalized Equations

for Speed Correction Factors



Carbon Mononide:

Ritrogen Oxides:

Yormalired

Equations for Speed Correctjon_Yalues v (q,S)

Byd rocarbons;

where:

AO ,At,A2,A3,A4%,
= Group Number;
exp = expopential function

= speed correction tactor for

9

¥ (9,5)
AQ

GROUP 1

RC= 2.28612:00
CO0= 1.B198E+Q0
nOox= 2,4R%Q82E+00
GROUP 2

HC= 2.3103E+00
co- 2.3399E+00
10x= 1.6863E+00
GROUF 3

NC= 2, 1656E+00
Co= 2,80 15E+00
NOx= 1,1265Es00
GROUP &

RC= Z,3973E+00
CO= 2.0655E+00
AOx = 1,2268E+¢00
GROOP S

AC= 2_40B7E+0Q0
co= 2,7780E+00
B0x= 1.0174E+00
GROUP 6

HC= 2,2322E+00
CO= 2,7890E+00
H0x= 9.8760E-01
GROUF 7

HC= 2,25222+00
Co= 2,7074E«DOD
NQx= 1. 1592E+00
GROUF B

RC= 2.0278E+00
Co= 1.8692E+00
N0 = 1.8866E¢00

v{g,s}) =

[ )

-2,9097E-01
~2.58686E-01
-2.5017E-01

-2.8957g-01
-2.9698E-01
-1,1830r-01

-2.69992-01
-2,9%17E-D1
-3.93402-02

~2,999BE-0)
-3_0502E-01
-4 GU9IBE-02

-3.0819E-01
-3.1913E-01
-1.1896£-02

-2,84992-0)
-3,2711£-01
~-1,9587E-02

-2 _8778E-01
~3,3131E-01
-0 UG SRE-02

~-2.7305E-01
-2,7668E-01
-1.6129-0 )

v(g,5) = exp(R0 ¢ sS(AT + {82 ¢ S(A3 + s(AS + E(A5)))))})

v(g,5) = exp(A0 ¢+ s(A1 ¢ 5(R2 ¢ 5(A3 ¢ s(AQ + s({25))))))

(R0 ¢+ S(AY » 5(A2 ¢« 5(BR3 + s(A0)))))

A2

1,588B9E-02
1.5235E-02
1.3829E-02

1.5299E-02
1.6007E-02
6,5437E-03

1. 4420E-02
1,4296E-02
2.686RE-03

1.5935%E-02
1.6050E-02
2.62UBE-03

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

1.5383E-02
1,6294E-02
1.6968E-03

1.5682E-02
1.76182-02
2.968 3E-03

1.5360E-02
1.7233E-02
9_0a899(-03

|- b

and A5 axe coefficients listed in table below
see Appendix A

gIouUp ¢ at speed s

| X

-4,72492-04
-a,8740E-04
-2.8703¢-04

-4 _4669E-04
-u_7740E-04
-1.371aE-04

-4,3364E-04
-3,8785%E-04
-6.08022-05

-4_B749E-0N
-4_7397E-08
-5.6715£-05

-5.0688E-04
-&§,2233g-04
-2, 15T4E-05

-4,.5670E-04
-4,6757L-04
-4 _0400E~05

-4,7318E-04
-5,38581-04
~6,6899K-0%

-4,6030Z-04
-5.,58281-04
-1.856 1E-04

6,940BE-06
7.5821E-06
2.0758E-06

6,88 18E-06
7.0675E-06
1,0085E-06

6.,50ME-Q6
5.2978E-06
a_7729g-07

7,2909k-06
6.9900E-06
4, 3429E-07

7.5385E-06
5.8295E-06
1,8230E-07

6,7349E-06
6,71911-06
3.2800E~-07

1,0795E-06
8,1740E-06
5.22362-017

6.78532-06
8, 716BE-006
1.3256E-06

a5

~3.9280e-08
~4.4951E-00
0.0000E+00

~3.63462-08
~4,0398¢p-08
0,.0000E+00

~3.7810E-08
~2,82448-08
0.0000E+00

~4,1977E-08
~3.9976E-08
0,0000E+00

~4_3160E-08
-3_.1897F-08
¢.00002+00

-3.,83802-08
-3.,7a80E-08
G.0000E+00

-4,08862-08
-4,7780:-08
0.0000E+00

-3.8488E-0B
-5,1698-08
0.0000E400



1)

GROOP 9

HC= 2. 1506E+00
co= 1,8213E+C0
Nox= 1,5578E+00
GRODP 1C

AC= i,2302E+400
cCo= 2.,0182E¢00
ROox= 2.0452E+00
GRODFP 11}

AC= 2,1223E400
co= 2,08%3p+00
A0x= 1,632b2400
GROUP12

RC= 2.1953BE+00
CO= 2,3187E4+00
NOox= 1_.4482r+00
GROVP13

HC= 2.0735%E+00
Co= 2,5752E+00
NCx= 2,4597E-01
GROUP 10

HC= 2.,3495E+00
CO= 2.6845r+00
Nox= 1,268172200
GROUP 1%

RC= 2. 113L4E+00
CoO= 2_,15G49E+00
¥ox= 1,538SE+00
GROUP 16

HC= 2_,1198E+00
co= 2,5856E400
¥ox= 7_.0481E-01
GROUP1?

KC= 2_.683BE+00
co= 2,8393k+00
Xox= 7,B3BUE-QOF
GROOP 18

HC-= 2.395uE+00
c0o= 2_387SE+00
NOx= 9,3213g-01

Al

-2.8362x-01
~2.7205E-01
-1,1303e-01

-2.9365E-01
-2,9519E-0 1
-%.9801E-01

-2,9%07e-01?
-3_.1062E-01
~1.2186E-01

-2,83u52-01
~3,8115E-0
-1,2284E-01

-2.8935t-01
-3.2889E-01
B.,4195E-02

-3.0496E-0
-3.3282E-01
-8 .0487E-02

-2.8568E-01
-3_2912E-01
~-1,2567e-01

-2,98632-01
-3.,6285E-0Y
3.8153L-02

-3.4463E-01
~3_6876E-01
3,2855E-04

-3.,3578:-01
~3.9136E-01
-4 _2320p-02

A2

1.5380E-02
1.7030E-02
6.7183E-03

1.6240E-02
1,863%E-02
1.107a2E-02

1.6910E-02
2.04885B-02
7.0302E-013

1.57002-02
2,09a5E-02
7,9502E-03

1.7300z-02
1.8975¢-02
-3, 4084E-03

1.,6802E-02
1,7628F-02
S.3574E-03

1.6320E-02
2, 1011E-02
7.8592E~03

1.8850E-02
2,3277E-02
-%,7391E-03

1.9542E-02
2,1078E-02
1,0603E-03

2,1%61E-02
2,7072E-02
3.8625E-03

a2-b

Al

-4,8270-04
~5.5202E-04
-1, 43¢ 1E-04

-4, ,8415E-04
-6,2161E-08
-2.317SE-04

-5.,26152-04
-7.0853r-04
~-1,4629e-00

“4,6976E-08
-6,5589E-00
-1,7108E-00

-5.5471E-04
-6_.2826E-0%
6,.2988BE-05%

-5,0962E-04
~-5.24 12E-04
-1, 1889E-04

-5.0079E-04
-6_8906E-04
-1.6943E-04

-b, T6SUE-0Y
-8, 1S0UE-0O4
3. 2614205

-6,2572E-00
-6.7644LE-OL
-3,1935E-05

-7.3155E-04
-9.7618L-00
-9.3985E-05

A8

6.2873£-06
8.625402-06
1.0608E-06

7,1159E-06
9.9366E-08
1.6837E-06

8,0271E-06
1. 1621E-05
1.06 14 E-06

©,9383E-06
1.02232-05
1,2578E-06

8.6420E-06
1.0092E-05
-84,1397E-07

7.5952E-06
1,7222E-06
9.010062-07

7.5507E-06
1.0839E-05
1.25a9E-06

9,9206E-06
1.3623E-05
-2,0385E-07

9.7844E-06
1.0627E-05
2,%039E-07

1.2072E-05
1.6527E-05
1.5388£-07

AS

-3_u631E-08
-5. 1144 E-08
0.00002+00

-4,0206E-08
~5.99782-08
0.0000+00

-4.7012E-08
-7.1569£-08
0.0000£+00

-3,9471E-08
-5.9827%-08
0.0000E+00

~5.1311-08
-6,1273£-08
0,0000E+00

-4.,3096E-08
-8,3702E-08
0.0000x+00

-4,3719:-08
-6.4712¢-08
0,0000E«00

-6,0402E-08
-8.559 1E-08
0.0000E¢00

-5.8337E-08
-6.3641E-08
0.0000E400

~7.4857E-08
-1.,0432E-07
0.0000E+00D
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Sample Calculation of Rotor Vehicle Eaissioms

Calculation of Regional Hydrocarbon Emrissions

fron Rotor Yehicles

This appendix to the revised motor vehicle emission
factor docuaent preseats one procedute for calculating
regionwide pollutant em2issions 1n a step-by-step nmanner,
Although most users of motor vehicle emission tactors should
rely on computerized calculations, this sasple calculation
pay prove useful to those who are becoaing familiarized with
the methodologies presented in this docusent,

Por this sasple calculation we calculate light-duty
vehicle hydrocarbon eaissions for a July day in 1980, Ve
assume an anbient teaperature of 80° F, Although this HC
calcnlation is not coaplete, it 1s designed to give the user
an understanding of the logical sequence of calculations,

An inventory of motor vehicle sources of hydrocarbon
emissions should include emissions from the four principal
vehicle categories: light-duty vehicles(automobiles); light-
duty trucks; hearvy-duty gasoline-powered vehicles; and
heavy-duty diesel-powered vehicles, for each vehicle
category the composite exhaust eerission factor equation
presented in the corresponding chapter should be solved,
The resultant coeposite emission factors, multiplied by the
vehicles miles of travel (VNT) for the respective vehicle
cateqories, yleld the hydrocartbon exhaust emissions froam the
vehicle groups, Fozr total hydrocarbon emission estaimates,
the crankcase and evaporative HC esmisslons @8sust also be

Cc-2

338



calculated and added to the exhaust HC emissions estimates,

II, Data Requjresents

Before determining what data are required, the user
should review the FTP conditions wunder which vehicles are
tested in order to ascertain whether these conditions differ
from the area-specific ambient <temperature, average speeds,
and vehicle operating podes., (See lntroductions to Chapters
1, 11, 111, and 1V),

The user should determine the 1following area-specific

data:

1., Apbient teaperature,

2, Age-specific percent of annual travel for each
vehicle category,

3, The YBT or vehicle counts and- link lengths by
various transient speed categories (e,g,, by 10
pph increzents),

4, Percent of VAT in cold start and hot start modes
for light-duty vehicles and liqght-duty trucks,

5. Any other data required to utilize additional,
opticnal <correction factors, (For this sapple
calculation, all other tactors are assumed to

match FTP condations.,)



Vii3’
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17T, Data Used to Calculate Regioswide HC Epissions

For this sample calculation, the following canditions
are applicable:

1. Arbiept tesperatute is 800 F,

2, national statistics on average anaual mileage and
vehicle registration by rodel yea2r will be used.

3. The bhydrocarbon emissiops will be calculated for
only one speed category (30 mphj. In actuality,
epissions should be calculated for selected speed
categories, each speed category hévinq an
associated trip leagth, From transportation data
from our hypothetical regicor, the average trip
length for a speed of 30 aph is 6 miles,

4, The percentages of VAT in the cold, stable, and
bot tranmsient modes are assuped to be .a0%, 30%,
and J0X, respectively, for 1light-duty vehicles,

both catalyst and non-catalyst,

Iv, Calculation of Composite Exhaust Emission Factor

The calculation of the composite exhaust hydrocarben
emission factor for light-duty vehicles, as discussed in
Chapter I, 1s given by:

Enpstvx = CipoBinRipetwxAiplpUipw

Since the correction factors for air-condaitioning usage
{(Aip), vehicle loading (Lp), and trailei towing (Uipw) are
assumed to be eguivalent to the FTP conditions, they are set
equal to 1,0 (i.,e., they have no effect on the calculatioas

and may be disregarded).



Only three factors are of concern 1in this saaple
calculation: (1) the TFTP mean emission factor (Cipn}; (2)
the fraction of annual travel (Mim); and (3) the correction
factor for speed, tesperature, and vebicle oferating modes
(Ripstwx) ., BRefer to Chapter I for a full explanation of the

composite emission factor equation,

R v



Step ¥, Cipn -- PTP Eaission Facior

The FTP eean esission factors for .liqht-duty vehicles
are the ewissiocn vrates per cnit eile assuming FTP
conditions, These values are given 1in Table I-2 for
hydrocarbons,

These Cipn values can be listed as shown 1in the
folloving table, which will be wused to calculate the
cosposite exhaust ezissicn factor,

The following steps, and subsegquent completion of the
table, vi}l ad just tbe FTP mean emission factors for non-FTP

conditions.



Table C-1

Calculation of Composite Exhaust
Rydrocarbon Emission Factor for Light-Duty Vehicles

Calendar Year 1980
Anbient Temperature 800 F Avg, Route Speed 30 aph
405 Cold Start/302 Hot Stargt

Rodel Year Age Cipn Rin Ripstux JCipn) (Ain) (Ripstux)
1980 ) 0,27
1979 2 1.58
1978 3 1,92
1977 ) 2,24
1976 S 2.53
1975 b 2,81
1974 7 6 .88
1973 ] 7.62
1972 9 7.90
1971 10 8.34
1970 11 8,73
1969 12 9,09
1968 13 9.43
1967 a4 12.47
1966 15 12,.8%
1965 1b 13.12
1964 17 3.4
1963 18 13_.70
1962 19 13,97
1961 20 18_22



Step 2, Hin -- Frac&ién of Arnual Travel

In order to calculate the fraction of annual travel by
mode) year (Rin), the fractiom of in-use véhicles by model
year (vehicle age) are weighted ocn the basis of annual rate
of mileage accumulation, In &many cases, area-specific data
on autoeobile use and registration 1s readily available,
Whenever possible, local data should be wsed, HNovever, for
purposes of this saamaple calculation, the nationvide average
fraction of anpnual travel data fros Te2ble 1-5 will be used,

The Min valoces are listed on the table to be ased for

calculating the coeposite exhaust emission facter,



Table C-2

Calculation of Composite Exhaust
Rydrocarbon Paission Factor for Light-Duty Vehicles

Calendar Year 1980
Aabient Tesperature 800 F Avg, Boute Speed 3O mph
80% Cold Start/30% Hot Start :

Bodel Year Age Cipn °~ Bin Bipstwvx {Cipn) (Rin) (Ripstvy)
1980 - 1 0.27 ¢, 106
1979 2 1.58 0, %42
1978 3 .92 0,133
1977 b 2.28  0.%23
1976 5 2.53 0.108
197S 6 2.81 0,092
1970 7 6,88 0,077
1973 6 7.82 0,068
1972 9 7.90 0.050
1971 10 8.38 0.035
1970 1 .73 0.023
1969 12 9.09 0,01
1968 13 9,83 0.010
1967 [ tz,87 0,007
1966 1% 12,81 0,00u
1965 16 13,12 0.003
1964 17 13,41 0.002
1963 18 13,70 0,002
1962 19 13,97 0.002
1961 20 h,22 0,002

c-9

Cema v



azs

Step 3. Fipstwx - Correction Factor for Speed,

Tesperature, and Hot/Cold Mix,

Although tbhe cértectioﬁ‘facgo: forx sﬁeed, telpergture.
and hot/cold operating mode mix can dbe calculated manually
usinq'the generalized equations in Chapter 1 (Table I-6),
the computer prograa available fros EPA vas used to generate
the Bipstwx values for a cold/stableshot mix of 600%/30%/30%,
an aabient tesperature of 800 F, and an average route speed
of 3C mph,

The appropriate Ripstwx values are 1isted in the

following table:



Ambient Teamperatu

10
1"
12
13
14
15
16
17
18
19

20

?able C

-3

Calculation of Composite Exhaust
Hydrocarbon Emissicon Factor for kight-Duty Vehicles

Q0% Cold Start/30X Hot Start

nin
0,106

0.142

0,133

0,123

0.108
0.092
0.077
0.064
0,050
0.035
0.023
0.016

0.0170

0,007

0.00u
0.003
0.002
0.002
0.002

0.002

Calendar Year 1980
re 80® T

Avg. Route Speed 30 mph

Ripstwx
1,087
0.907
6,889
0,877
0.869
0.863
0.834
0.835
0,881
0.883
0.890
0.875
0,867
0,841
0.841
0.881
0.842
0.842
0.882

0.842

{Cippy (Ain) (RipStux)
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Step 4, Enpstwx — Composite Ezhaust Emission Factox

The final st;p -in the cglculaiion of the . Composite
exhaust emission factor for 1light-duty vebhicles is to
pultiply tbel léan-elissiou tactors and cotrectidﬁ t;ctots
for each model year and then sus the products,

This procedure is shown in the coppleted table
depicting the calculatiop of a composite exh3ust esission
tactor for light-duty vehieles. The emission factor is

expressed in units of grams per vehicle smile traveled,



1972
1971
1970
1969
1968
1967
1966
1965
1964
1963
1962

1961

Table C-4§

Calculation of Composite Exhaust
Bydrocacrbon Emission Factor for Light-Duty Vehicles

Calendar Year 1980
Ambient Temperature 800 F Avg, Boute Speed 30 mph
40% Cold Start/30% Hot Start

.~

Age Cipn fin Bipstux {Cipn) (Rin] (Bipstvx)
1 0.27 0.106 1,087 , 0.031
2 1.58 - 0,142 0.907 0.204
3 1,92 0,133 0.889 , 0.226
4 2,24 0,123 0,877 _ 0,281
5 2,53 0,108 0.869 0.238
6 2,81 0,092 0,863 0,223
7 6.88 0,077 0.834 0.445S
8 7.2 0,064 0,835 0.397
9 7.90 0,050 0.881 0.346

10 .34 0,035 0,883 0,258
1B 8.73 0,023 0.890 0,180
12 9,09 0,076 0.875 0,125
13 9.43 0.0t%0 0.867 6,081
Th 12,847 0,007 0.841 0,077
1S 12,861 0,004 0.841 : 0.047
16 13,12 0,003 0,841 0,030
17 13,41 0,002 0.842 ' 0.025
18 13.70 0,002 c.8u2 0.024
19 13,97 0.002 0.842 : 0,023
20 ., 22 0,002 0,842 0,019

- -

Enpstvx = 3,237 ge/mi -
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Calculation ot Evaporative

Table C-5

Bydrocarbon Emission Factor for lLight-Duty Vehicles'

1978
31977
1976
1975
1974
1973
1972
1971
1970
1969
1968
1967
1966
1965
196 4
19613
1962

1961

Evaporative MHC Emission Factor

‘Calendar Year 1980

Age
)

2

10
11
12
13
14
15
16
17
18
19

20

Hi
0.150
0.600
0.600
1.760

1.760
1.760
1.760
1.760
1.760
1.760
2.530
2.530
2.530
3.330
3.330
3,330
3.330
3.330
6.630

6.630

nin
0,106
0,182
0.133
0.123
0.108
0.092
0.077
0.064
0.050
0.035
0.023
0.01%
0.010
0.007
0.004
0,003
0.002
0.002
0.002

0.002

iM

s
=
=
(T
r‘

1.356 ga/ni



Y. Calculate Regiopal EC Emissions from

Lpys

(On the preceding pages a cosposite emission factor was
calculafed only for a speed of 30 amph, Composite emission
factors for additional speed categories should be
calculated, multiplied by VYNT at each speed, and then suasped
to represent regional emissions.)

iou that a cosposite exhacst emission f{actor has been
calculated (in grams/eile), we can detersine the actual
hydtocitbou emissions for the time period of concern as
follows:

Step 1, Determine the total regional vehicle ailes of travel
(VBT is computed by auvltiplying the traffic voluae
on a given road segment by the length of that
segment), tbhe appropriate perceant of total VAT
represented by light-duty vehicle travel during the
July day, and the light-duty VAT for each speed
category, These categories could bde bi 10 aph
increpents betveen S aph and 55 eph in different
portions of the urban area (e.g., CBD, 10 mile ring,
the rest of the area).

Step 2. The d#ily total hydtoca;bon emissions for each speed

category equal the sum ©of the coeposite exhaust

emission factor (calculated for this eiample to be

3,237 ge/mile for 30 =ph) and the composite
evaporative BC epmission factor (calculated to be
1,356 ga/mi in Table C-5), multiplied by the daily
YRT for that speed category for light-duty vehicles,

LDV evaporative epissions are calculated using the

€-15
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AC emission gates in Table I-8, The tablg,(ollovinq
this section illustrates the procedure for computing
the evaporative KC emission factor,

The hydrocarbon emissions coaputed ia Step 2 say )e
adjusted dowvaward, as appropriate, if a wsotor
vehicle inspection and wmaintenance ftoqtq- is in
effect for the region, Appendix ¥ to 80 CFR Part

5%, as revised May 2, 1977, 42 Tederal Register

22177, preseats the procedures and factors to Dbe
used in calculating emission reductiom credit froas

I/N prograss,

C-16



VI, Calculate Begionmal HC [IEaissions from Other Vehicle

Categogies

Repeat the procedures given in Sections 1V and V¥V above
to calculate the regional hydrocarbon eaissions fros all
other vehicle categories (light-duty trucks; heavy-duty
gasolive-pouered vebicles; and heavy-duty diesel-povered
vehicles), vusing the appropriate tables and equations in
Chapters 11, 111, and 1Iv,

Fote that the coeposite esission factor eguation for
heavy-duty vehicles differs from the 1light-duty vebhicle

equation,

viI, Total Regional RC

[

pissions from Rotor Vehicles,
The total regional hydrocarbon epissions age determined
by simply addieg the HKC enissions from each vebicle

category,

c-17
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APPENDIX D

VEHICLE EXKAUST EMISSION STANDARDS

Part One: Low-altitude, non-California Emission Standards

1. Light-duty Vehicles

varbon Oxides of

Model Year Hydrocarbons Monoxide Nitrogen
Pre-1968 no standard no sténdard no ‘standard
1968-1969 *410 ppm *2.2% m-le volume no std.
*350 ppm *2 0% no std.
*275 ppm *1.5% no std.
1970- - 71 1/ 2.2 .gn/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 gm/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)

0-1



s
)

2. Light-duty Trucks

a. LDT's less than 6000 pounds (gm/mi):

Model Year
Pre-1975
1975-1978
- 1979- 82
*1983- 84
*1985+
b. LDT's between
Model Year
Pre-1979
1979- 82
*1983- 84
*1985+

*Predicted standards

6C01 and 85C0 pounds (gm/mi):

Nox

Same standards as LDV's (automobi]es)

3.1
2.3
2.3

1.4

Nox

Same standards as Heavy-duty Gas Yehicles

2.3
2.3
1.4


http:gr.i/r.ii

3. Heavy-duty Gasoline Vehicles

Model Year
Pre-1370
1970-1973

1974-1978

1979-1982

1983- 84

1985+
1/ g/mi. egquivalent standard
2/ g/mi. equivalent standard
y o " :
a : "
5 " :

*Predicted standard

Standards .

no stancard

CO = 1.5% mole volume
'HC = 275 ppm
NOx = no standard

' l/ CO = 40 grams per brake-

horsepower ~hour

2/ HC plus NOx

3/ €0 = 25 gm/bhp.-hr.
3] HC = 1.5 gm/bhp;-hr.
= 10 gm/bhp.-hr.

5/ HC + NOx

| *C0 =29.7 gm/mi.

*KC = 2.85 gm/mi.

*NOx = 5.35 gm/mi.
is 159 gm/mi. CO

is 12.4 g/mi. HC and 15.3 g/mi. NOx
" 740 g/mi. CO
" 3.2 g/mi. HC

" 13.3 g/mi. NOx

D-3

16 grams per bhp.-hr.



4, Heavy-duty Diesel Vehicles

Model Year - (%) HC plus NOx

Pre-1973 no std. ;10 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 Lo, 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 g9/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

-4
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APPENDIX D

PART TW0: CALIFCRNIA EXHAUST EMISSION STANDARDS -

1. California Light-duty Vehicles

Model Year "HC oo NOX
Pre-1966  no std. " no std, no std.
1966- 67 1/ 275 ppm 1.5% © no std.
1968- 69 1/ 410/350/275 ppm 2.3%/2.0%/1;5% no std.
1970 1/ 2.2 g/mi. 23 g/mi. no std.
9 1 2.2 g/mi. 23 g/mi. 4 g/mi.
1972 2/ 3.2 o/mi. 39 g/mi. 3/ 3.2 g/mi.
1973 2/ 3.2 g/mi. 39 g/mi. 3 g/mi.
1974 2/ 3.2 g/mi. 39 g/mi. 2 g/mi.
1975- 76 4/ 0.9 g/mi. 9.0 g/mi. 2 g/mi.
1977- 79 0.41 g/mi. 9.0 g/mi. 1.5 g/mi.
1980 .39% g/mi. 9.0 g/mi. 1.0 g/mi.
1981+ .39% g/mi. 7.0 g/mi. 0.7 g/mi.

*Non-methane (equivalent tp .46 total KC)
1/ 7-mode test

2/ CVS-'72 test

3/ Hot 7-mode test

4/ CVS-'75 test



2. California Light-duty Trucks (g/mi.)

Model Year HC co : NOx
Pre-1966 no std. no sfd;,, : no std.

1967-1974 (0-6) Same as California LDV's

(6-8.5) Same as California HDV's

1975- 77 (0- 6K) 2.0 20 2.0
1978  (0- 6K) 0.9 7 2.0
(6-8.5K) 0. 17 2.3
1979- 80 (0- 4K) .41 9 1.5
C(4- 6K .5 9 2.0
1981 (0- 4K) .41 g 1.0
(4- 6K) .5 9 1.5

(6-8.5k) 5% 9 1.5

| G 9 2.0%%
1983 (0- &) .41 9 0.4
(4- 6K) .5 9 1.0

*0-6K Inertia weight class
**Tnertia weight class greater than 6K

D-6
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3. California Heavy-duty Gasoline Vehicles

Model Year

Pre-1969
1969- 71

1972
21973- 74
1975- 76
1977- 79
1980- 82

- *1983¢

*predicted standards

HC
- 'no std.
275 ppm

180 ppm

HC+NOx = 16 g/bhp-hr.
HC+NOx = 10 g/bhp-hr.
1.0 g/bhp-hr.
1.0 g/bhp-hr.

@
no std. .

1.5% mole volume
1.0% mole volume
40 g/bhp-hr.
30 g/bhp-hr.
25 g/bhp-hr.

25 g/bhp-hr.

2.85 gm/mi. 29.7 gm/mi.

D-7

NOx

no std.

no std.

no std.
HC+NOx = 16g
HC+NOx = 10g

7.5 g/bhp-hr.

5.0 g/bhp-hr.

5.35 gm/mi.

;}f%%?;



4. California Heavy-duty Diesel Vehicles

Model Year HC co
Pre-1973 -no std. no std.
1973+ - Same as California Gasoline HOV's
5. California Motorcycles
Model Year HC co
Pre- 78 no std. no std.
1978- 79 5-14 a/km 17 g/km
1980- 81 » 5 g/km 12 g/km
1982- B84 -1 g/km 12 g/km
1985+ 1 g/kﬁ 12 g/km

;3:§2%5é:

Nox

no std.

Nox

no std.

‘no std.

no std.
no std.

0.14 g/mi.
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APPERDIE F

Batiopal Average REaission Factors for Highway Yehicles

Passenger cais, light tracks, heavy trucks, and
sotorcycles comprise the four main categories of bhighuay
vehicles. ¥ithin each of these cateqories, engine and fuel
variatijons result in significantly different emission
characteristics, Por exapple, heavy trucks say be powvered
by gasoline or diesel fuel or operate on a gaseous fuel such

as compressed natural gas,

It is isportant to note that highvay vehicle emigsion

‘factors change wvith timse and, therefore, must be calculated

for a specific time perjiod. The wmajor reason for this time
dependence is the gradual replacement of vehicles without
emission coatrol equi psent by vehicles with controrm
equipment, as vell as the graduval detericration of vehicles
vith control egquipment as they accumpulate age and mileage,

This appendix contains average emission factors for
calendar years 1970 through 1999 for selected values of:
vehicle nmiles traveled by vehicle type (passenger caIis,
light truchks, beavy trucks, and wsotorcycles), aambient
tesperature, cold/hot weighting, and average route speed,
This appendix iacludes one case that represents the average
national emission factors, as generated in the Tederal Test
Procedure (Table TF-3), as vwell as twenty other scenarios
that can be used to assess the sensitivity of the cosposite
eeission factors to chaaging input conditions. All eamission
factors are given in units of grams of pollutant  per mile
traveled,

F-2



The emission tactors given 1in preceding. chapters are
tor 1individual <classes of highway  vehicles, and their
application 1s encouraged jif sp¥cific statistical data are
available for the areas under study, The statistical data
required include vehicle registration by w@odel year aad
vehicle type, annual vehicle mi1leage accumulation by vehicle
type and aqe,. average ambient tesperature, percentage of
cold engine operation by vehicle type, average route speed,
and other input data, if available, to detersine additional
correction  factors, ¥Yhen area-specific inputs are not
available, national values (vhich are discussed in this
appendix) may be applied,

Emission factors presented ip this section are intended
to assist those individuals interested 1in cospiling
approximate sobile source eamission estimates for large
areas, such as an individual air gquality region or the
entire nation, |

The emission factor calculation techniques presented 1in
the previocous chapters are strongly recommended for the
formulation of localized epission estisates required for ait
guality wmodeling or 1{ior the evaluation of aicr pallutant
control strategies, Raoy factors, which vary vith
geogtaphic location and estimation sitgation, can affect
enission estimates considerably. The factors of coacern
ieclude average vebhicle speed, percentage of cold vehicle
operation, percentage of trasel by vehicle category (as
listed above), ambient temperature, air conditioning usage,

vehicle load, trailer towing, and humidity. Clearly, the

r-3
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infinite opumber oi . variations in these factors meke it

impossible to present composite wmobile source  emission

‘factors for each  application, An .effort bhas been  nade,

therefore, to present average-emission factors for .a range

of conditions, The following conditions are considered for

"each of these cases:

" Avegrage vehicle speed, Two vebicle speeds are considered,

The first is an average speed of 19,6 mx/hr, vhich should be

‘‘typical of a large percentage of urbam vehicle opegation,

The second is an average speed of 45 mia/hr, which should be

typical of highway or rural operation,

‘'Percentaqe of cold operation, Three percentages of cold

‘operation are considered. The tirst (at 19.6 si/hr) assumes

~that 20X of the automobiles and light trucks are operating

in a cold condition (representative of vehicle start-up
after a 1long engine-off period) and that BOE of the
autosobiles and light trucks are operating in a stabilized
tondition - (uatied-up vehicle .operation}, with 272  having
started hot_, This condition can be expected to assess the
engine tempperature 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 (US mishr), This might be applicable to rural or
higbway operation. The third situation (at 19.6 si/hr)
assusfes that 100X of the automobiles and light trucks are

operating in a cold condition,., ‘This might be a wvorst-case

F-u



sitvation around an indirect scountce such as a sports utadiui
after an eveat lets out. In all three sgjtuations, heavy-
duty vehicles are assumed to be operating in a bhot

stabilized condition,

Percentage of travel by vehicle type, TAree situatioms are

considered, The first (at both 19_.6 ai/bhzr and &5 mishr)
involves a mnationvide wsix of vehicle miles traveled by
automobiles, 1light trocks, heavy gasoline trucks, hcayy
diesel trucks, and sotcocrcycles, The specific percentages
are B80.,3x, 11,61, h.SI; 3,12, and 0.5 of total vehicle
siles traveled, respectively. - The second (at 19,6 mi/hr)

examimes a six of vebicle miles traveled that might be found

ip a ceatral «city area, The specific percentages are 63%,.

2z, 2.5%, 2,5%, and 0.0 respectively. The third (at 19,6

8i/hr) ezamines a wmix of vehicles that might be found in a
. suburban location or near a localized indirect source vhere
no heavy truck operation exists, The specific percentages

68 ,2%, 11.8x, 0,0x, D,0%, and 0,0%, respectively,

Ambieat temperatuge, Three situations are considered for

each scenario: an average asbient tesperature of 75°F, S0°OF,

or 25°F,

Rach table presents composite CO, AC, and WOx factors
for one of the 21 cases discussed above for calendar years
1970-1999, The table entries vere calculated usimg the

techniques described and data presented in the chapters

F-5
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which preceded this appecdix, Examisstion of the tablec can
isdicate the sensitivity ef the composite eaission factor to
variows conditions, A user who has specific deta on the
isput factors should calculate a composile factor to fit the
eiact scenario, when spéci(ic inpat factor data are not
available, hovever, it is hoped that the range of values
presented in the tables uill cover the - sajority of
applications, ?The wuser should be sure, hovever, that the
appropriate scepario is chosenm to fit the . situation under
asalygis, l1a soae cases, it is mot pecessary to apply the
vatious correctioa fazctors because the basic esission
factors (759r, 19.6 ai/hr, 20% cold operation, nationwide
mix of travel by vehicle category, etc.,) are reasonably
accurate predictors of wmotor vehicle esissions :omn a

regionvide (urban) bdasis,
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Tabled Scenarios for

Average Highway Vehicle

Emission Factors

Table Teap(OF) Speed (mph) ZCold Start 3ZHot Start UVYeb, B
F-1 250 9.6 206 27.3 1s
r-2 50¢ 19.6 20,6 27.3 1
F-3 750 18,6 20,6 27.3 1
F-4 25¢ 19.6 1000 0.0 1s
F-5 50¢ 19.6 100.0 0.0 e
F-6 75% 19,6 100,0 0.0 1*
¥-7 259 19,6 20.6 27,3 2%
r-s8 50¢ 19 .6 20,6 27,3 28
r-9 75 19,6 20,6 27.3 20
P-10 250 19.6 00,0 0,0 29
F-1% 50¢ 19.6 100.0 0.0 2%
F-12 750 19,6 100,0 0.0 2¢
F-1J 250 19,6 20,6 27.13 3e
F-14 500 19 .6 20.6 27,3 3e
F~-15 190 9.6 20,6 27,3 3
r-16 2509 19.6 100.0 0.0 Js
F-17 500 19.6 100.0 0.0 3¢
F-18 75%0 196 100 .0 0,0 3®
F-19 250 45,0 0.0 0.0 1
r-20 50¢ 45,0 0.0 0.0 10
r-2t 150 45,0 0.0 0.0 13

%Y} 1epresents 80.3% auteos, 5.8% for each of the two light
truck clesses, 4.5X heavy gas trucks, 3.5% heavy duty
diesels, and 0,50 motorcycle VAT,

92 represents 63X autos, 165 for each of the two light
truck classes, 2,5% heavy gas trucks, and 2.5% heavy
duty diesel vehicle VAT,

*3 represents B88.,2% autos, and 5_9% for each of the
tvo light truck classes, '



SPEED:
RS :

TABLE F- 1

19,6 AP N, TEAP: 25, (F)
0.80) 0,058 0_058 0,045 0,031 0,005 % HOT STABRT:

AVEIRAGE VEHICLE ERLSSIOB_FACTOBS (GH/AL)

cx nc co 01X
1970 13.6 107.7 8,7
1971 12.9 108 .5 q.8
1972 12,3 102,3 8.9
1973 11,7 100,7 4.8
1974 11,3 99 .8 4.7
1975 10.8 97.6 6.5
1976 10.2 94 .6 6,4
1977 9.6 91.5 8.1
1978 9,0 88.2 3.9
1979 8.8 84 .7 3,8
1980 7.5 78.6 3.6
198 1 6.7 71.4 3,4
1982 5.9 60,7 3,2
1983 5.3 57.9 3.0
19848 6.7 51,3 2.9
1985 u,? 45.6 2.7
1986 3.9 80.7 2.5
1987 3.6 3.7 2.8
1988 J.u 3jy.n 2.2
1989 3.2 30.8 2.1
1990 3.1 28.9 2.1
1991 3.0 27.5 2,0
1992 3.0 26,4 2,0
1993 2.9 25.6 2.0
1994 2.9 25.0 1.9
1995 2.9 24,6 1.9
1996 2.9 249 .6 3.9
1997 2.9 24,6 1.9
1998 2.9 24,6 1.9
1999 2.9 24,6 1.9

% COLD START: 20.6%

22.3%

3
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TLBLE F- 2

SPEED: 19.6 M.P,B. TERPz 50, (7) X COLD START: 20,62
nS: 0,803 0,050 0,058 0,04% 0,031 0,005 % BOT START:  27,3%

"!!ggggg_zgﬁxc;; ERISSIOK rncroig_ignzﬁgl"

1 5c - co 01
1970 12,7 95,2 8.7
1971 12,0 92,2 Q.8
1972 1.4 89.9 a.9
1913 10.9 88 .4 Q.8
1974 10.5 87. 4 8.7
1975 10.0 85.2 4.5
1976 9.8 82.2 6.8
1977 8.9 79.0 a1
1978 8.3 75.7 3.9
1979 7.7 72,2 3.8
1980 6.9 67.0 3.6
1981 6.t 61,1 3.8
1982 5.4 35,6 3.2
1983 u.8 50,0 3,0
1984 8,3 44,5 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. 29.7 2.2
1989 2.9 27.5 2.1
1990 2.8 25.9 2.1
1991 2.8 28,7 2.0
1992 2.1 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
1956 2.6 22.1 1.9
1997 2.6 22.1 1.9
1998 2.6 22,1 1.9
1999 2.6 22,1 1.9

35%



TABLE F- 3

SPEED: 19,6 B,P.H, TERP: 75, (F) X COLD START: 20,6%
ms: 0.803 0,058 0,058 0.08% 0,03% 0,005 % HOT STABT: 27.3%

AVEEAGE VEHICLE ERISSION FACTORS_(GM/MI)

cr He co w01
1970 12.1 86,9 8.7
1971 11.4 83.9 W
1972 10,8 B1.6 3,9
1973 10.3 80.0 Q.8
1974 9.9 79,0 8.7
1975 9.0 27.0 8,5
1976 8.9 74,3 a4
1927 8.5 7t.4 N1
1978 7.9 68.3 3.9
1979 7.3 65,2 3.8
1980 5.6 60,6 3.6
198 1 5.8 55.5 3.4
1982 S.1 50.6 3.2
1983 4,6 45,7 3.0
198 & 5,1 0.9 2.9
198% 3.6 Je .7 2.7
1986 3.3 33,0 2.9
1987 3.1 30.0 2.0
1988 2.9 27.6 2,2
1989 2.7 25.6 2,1
1990 2.7 28,2 2.1
1991 2.6 231 2.0
1992 2.5 22.2 2.0
1993 2.5 21,5 2.0
1994 2.8 21,1 1.9
199% 2.0 20,7 1.9
1996 2.8 20,7 1.9
1997 2.8 20.1 1.9
19986 2.4 20,7 1.9
1999 2.4 20,7 1.9



TARLE F~ &

SPEED: 19,6 B.P.AH, TEBP: 25, {Fi' - . % COLD START: 100,02
RS: 0.803 0,058 0.0568 0,045 0_.03Y 0,005 X HOT START: 0.0%

AYERAGE VEBICLE EAISSION FACTORS_ (GR/EI)

€Y .14 ce 1 1'}
1970 22.5 229,17 S.0
1971 21,8 228 .7 S5.1
1972 21.0 222.7 5.2
1973 20.8 221.9 5.2
1974 19.9 222.% St
1975 19,0 219.3 8.9
1976 18,1 238 ,7 4.8
1977 17,2 209 .6 8.6
1978 16.2 20& .0 8,4
1979 15.1 198.0 4.3
1980 i3.6 83,2 4,
1981 2.2 %S,.3 3.9
1982 8.9 me _ 6 3.7
19813 9.8 132.5 3.6
1984 8.9 17,6 3.8
1985 8.1 108 .9 3.3
1986 7.5 93.9 3.1
1987 7.1 B5_.2 2.9
1988 b,B 78,1 2.7
1989 6.5 72.5 2.6
1990 (39 | 68,6 2.6
1991 6,2 65,7 2.5
1992 bl 63,5 2.5
1993 [ | 61,9 2.5
1994 6.0 60.8 2,0
1995 5.9 59.9 2.0
1996 5.9 $9.9 2.8
1997 5.9 9.9 2.8
31998 5.9 59.9 2.8
1999 5.9 59.9 2.8



TABLE F- 5

SPEED: 19.6 H.P.H. TEAP: 50. (F) % COLD START: 100,03
ns: 0,803 0,056 0.058 0_.0A5 0,03 0.005 % ROT START: 0,03
AYERAGE VERICLE_ERISSION FACTORS (6n/AX)
cr ]9 co ) {
1970 18.1 68,1 5.0
1971 17.5 14,7 5,1
1972 16,9 162,17 5.2
1973 16.3 161.7 5.2
1974 15,8 161.5 5.1
1979 15.2 58,7 ..9
1976 18,4 158 1 4,8
1977 13,6 19,0 8,6
1978 12,8 w33 6.8
1979 11,9 1378 8.3
1980 10,7 127.1 8.1
1989 9.5 115.3 3.9
1982 8.5 08,5 3.7
1983 7.6 94,1 3.6
1982 6.9 8a,6 3.8
1985 6,3 76.6 3.3
1986 $.8 69.8 kR |
1907 5.9 68,5 2.9
1988 5.2 60,0 2.7
1989 5.0 56,5 2.6
1990 8.9 52,0 2.6
1991 2.8 52.1 2.5
1992 8.7 50.6 2.5
1993 4.7 k9.4 2.3
1998 4.6 48 .6 2.8
1995 .6 88,0 2.4
1996 8,6 "8.0 2.8
1997 9,6 R8.0 2.8
1998 4.6 28.0 2.0
1999 8.6 Q8.0 2.4

354



SPEED:

‘K:‘.-
[N W

As :

19.6 n.P.H.

0.803 0,058 0,058 2,085

TA

TER

AYERAGE VERICLZ

BLE f- 6

P: 75, (F)
0.03% 0.005

% COLD START:
% HOT STARY:

EAISSION YACYORS: [6A/AI)

cY
1970
1971
1972
1973
19742
1975
1976
1977
1978
1979
1980
1981
1982
1983
19848
1985
1986
1987
1388
1989
19%0
1991
1992
1993
199%
1995
1996
1997
1998
1999

10,7

2P DOEO B VOaNWVNENND WD OOW

WWWWWWwwWweaPosoOE VNGO

co
127.5
1268
122.5
121.3
120.9
"9
116.0
n2.1
107.8
103.0
95.8
87.9
80.5
73.3
66 .8
61,2
56.6
52.9
R9.8
37,8
a5.6
88 .2
83,0
a2t
8 t1LS
41,0
81.0
21,0
21,0
31,0

102
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TABLE F- 7

SPEED: 19,6 N.P.RH, TERP: 25, (7) % COLD START: 20,6%
®S: 0,630 0,160 0.160 0,025 0.025 0.0 % HOT STABRT: 27.3%

AYERACE VEHICLE EAYSSION FACTORS_(GR/A)

cr RC cQ LvD ¢
1970 13.8 108 .0 4,17
1971 13.1 104 1 4,8
1972 12.% 01,8 8.9
1973 14,9 100,0 6,8
1978 11,84 98,9 0.7
1975 10.9 9% .6 .5
1976 10.3 93.8 4.3
1977 9.8 90,9 8,1
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.% 3.3
1982 6.3 67.9 .31
19813 5.7 61,9 3.0
1984 5.1 55%.9 2.8
1985 4.6 50.8 2.7
1986 4.2 48 .3 2,5
1987 3.9 at 1 2.3
1988 3.6 37.5 2.2
1989 I L 35,5 2.3
1990 3,3 32,2 2.0
1991 3 30 .4 1.9
1992 3.1 289 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


http:unm_!EHl.�~.LI

TABLE F- 8

SPEED: 9.6 A.P.H. TEAP: 50, (F) X COLD STARY: 20.6%
ms: 0,630 0.160 0.160 0.025 0.025 0.0 X BOT STANT: 27.3%

AYEBAGE VEMICLE ENISSION FACIORS (GA/HI)

% | HC _co 3012
1970 12.9 94,6 0.7
1971 12,2 91,2 4.8
1972 11,6 88,8 0,9
1973 11,0 ar.0 8,8
1974 10.6 85,8 a7
1975 10,0 83,6 a,5
1976 9.5 80.8 4.3
1977 9.0 77.9 8.1
1978 8.4 74,9 3.9
1979 7.8 71,8 3.7
1960 7.1 67,2 3.6
1981 6.4 62,1 3.3
1982 5.7 57,3 3t
1983 5.1 52.4 3.0
1984 8,6 47,8 2.8
1985 u,2 82,9 2.1
1986 3.8 38.7 2.5
1987 3.5 35.3 2.3
1988 3.2 32,4 2.2
1909 3.1 29.8 2.1
1990 2.9 27.9 2.0
1991 2.8 26,1 1.9
1992 2,7 25,1 1.9
1991 2,7 28,1 1.9
1994 2.6 23,4 1.9
1999 2.9 22,7 1.9
1996 2.5 22.7 1.9
1997 2.5 22.1 1.9
1998 2.5 22.7 1.9
1999 2.5 22,17 1.9



TAALE 7- 9

SPEED: 19.6 B.P.A, TERP: 75, (F) % COLD START: 20.6%
ASs: 0.630 0,160 0.160 0,025 0.025 0.0 % HOT START: 27,3%

ce B co No1
1970 2.2 85.6 4.7
1971 11.5 82.4 4.8
1972 10,9 80,0 4.9
1973 10,0 78.3 4.8
1974 10.0 77.1 a.?
1975 9.5 75.1 . 4,5
1976 9.0 72.% a,3
1977 8.5 69,9 a0
1978 8.0. 67.1 3,9
1979 7.8 64,3 3.7
1980 6.7 60.2 3.6
198 6.0 5%.8 3.3
1962 5.4 51.6 3t
1983 qa.8 0?.2 3.0
1988 4.3 u2.9 2.8
1985 3.9 38.9 2.1
1986 3.5 35,2 2.5
1987 3.2 32,2 2.3
1988 3.0 29,5 2.2
1989 2.9 27.3 2.1
1990 2.7 25.6 2.0
1991 2.6 28,1 1.9
1992 2.% 23.0 1.9
1993 2.5 22,1 1.9
1994 2.4 21.4 1.9
1995 2.4 20.8 1.9
1996 2.8 20.8 1.9
1997 2.4 20.8 1,9
19938 2.4 20,8 1,9
1999 Z.4 20,8 1.9



SPEED:
ns:

19.6 n_ P 0,

TA

TEN

0,630 0,760 0,160 0.02%

AVYERAGE VEHICLE

BLE F-10

P: 2%, (F)
0,025 0.0

EBMISSIOR FACTORS_ (GB/

cr

1970
1971
1972
1973
1974
1975
1976
1917
1978
1979
1960
1968
1982
1983
19684
1985
1986
1987
1988
1389
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999

8¢
21,7
22.7
21.9
21,2
20,6
19.7
18.8
17.9
16.9
15.9
10,6
13.2
12,1
11,0

-
Q
a

Q

AN - - - - - RN WP Y. V.
NNNNNONNSEVID o

co

239.¢6
233.9
230.3
228.3
227.7
224 .5
220,0
215 .4
210,7
205,2
192.9
178.3
164 .8
1%0 .6
136 ,1
1231
11,0
01,3
92.9
85.9
80.6
76 .4
13.2
70.8
69,1
67,4
67 .4
67 .4
67.4
67 .4

————

g COLD START:
X HOT START:

=
[

I3
Ing
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TABLE T-11 .

SPEED: .19.6 N_P.N. TIRP: 50. (F) % COLD STABT: 100.0%
As: 0.630 0.160 0.160 0,025 0,025 0.0 : ‘% NOT START:  0.0%

AVYERAGE VEHICLE ERISSIOMN FRACTORS (GH/MI1)

€y RC co oz
1970 19.0 174.3 5.1
1971 18,2 1698 5.2
1972 17.5 %69 5.2
1973 16,8 165,.2 5.2
1974 16.3 leu U 5.0
1975 15.6 1614 4.9
1976 Tw. 9 157.0 8.8
1977 ta 152.3 A6
1978 13.3 w73 4.8
1979 12.5 /1,8 4.3
1980 1.8 132.8 (P!
1981 10,3 ¥22.8 3.9
1982 9.3 13,6 3.7
1983 8.4 104,13 3.6
1984 7.7 95,0 3.4
198% 7.0 86.7 3.3
1986 6.4 79,2 3,0
1987 6.0 73.0 2.9
1988 5.7 67.17 2.1
1969 5.4 63,1 2.6
1990 5.2 5%9.6 2.6
1991 5.1 56.8 2.9
1992 §.9 Su.6 2.5
1993 q.8 52.8 2.4
1994 4.7 51.5 2.4
1995 4.6 50.3 2.4
1996 4,6 50.3 2.8
1997 8.6 50,3 2.4
1998 6.6 50.3 2.8
1999 4,6 50.3 2.4

359



SPIED:

19,6 ».P.H,

TABLE F-12

TERP:

75.

(F)

0.630 0.160 0.160 0,025 0,025 0,0

3 COLD START: 100.0%

%2 HOT START:

AYERAGE YEHICLE EMISSION FACTOBS_{GR/AI)

cY
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

HC
1.8
15,1
4.4
3.8
13,08
12.8

- g wd b
O ot N
e » 8 @
woeoowN

wWWWwwwidi e o220V~ ®8
2 4 6 & @ B ¢ % B P 6 O & 0 & 2 & e 0
OO B@WDVO WOV WNWOOSD

co

130,9%
126 .9
128 4
122.8
122.0
120,0
17,0
13,5
109.5%
05,2
98,9
92,0
85,6
79.2
72.8
67.2
62.0
57.8
54.0
50.7
48,2
86,1
44,3
43,0
41,9
ar,0
41,0
81,0
4.0
41,0
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TABLE r-13

SPEED: 19.6 B .P. N, TEAP: 25. (T) . 8. COLD START: 20,.6%
ms: 0,882 0,059 0,059 0.0 0.0 0.0 : % NOT STABT: 27.3%

AYERAGE YERICLE ENISSJOB FACYORS (CB/8])
[+ § LY o 1} §
1970 12.8 100 .8 3.9
1971 12,1 97.7 4,0
1972 11,5 95,5 (P ]
1973 11,0 94,2 8,0
1974 10,6 93.8 3,9
1975 10.0 91.2 3.7
1976 9.8 88.0 3.%
1977 8.8 8a .7 3.3
19748 8,2 81.1 3.1
1929 7.5 77.5 2,9
1880 6,7 71.0 2.7
1981 5.9 63.8 2.5
19582 5,2 56.1 2.3
1983 8,6 R9.A 2.1
1984 8,0 g3.4 2.0
1985 3.6 30 .8 1.9
1986 3. 3.0 1.8
1987 kP | 30.5 1,7
1988 2.9 27.6 1.7
1989 2.1 25,08 1.6
1990 2.6 23.8 1.6
1991 2.6 22.6 1.6
1992 2.5 21,7 1.6
- 1993 2.8 21,0 1.6
1994 2.4 20.5 1.6
1995 2.8 20,2 1.6
1996 2.8 20,2 1.6
1997 2.8 20.2 1.6
1998 2.8 20.2 1.6
1999 2.4 20.2 1.6



SPEID:
AS:

19.%6 B.P.H,

TABLE 7-14

TERN

0.882 0,059 0,059 0.0

$0. (F)
0.0

% COLD START: 20,6%
% HOT STARY: 27,3

AVERBGE VEHICLE_RHISSION FPACTORS_ (GM/BI)

cy

1970
1971
1972
1973
1978
1975
1976
1977
1978
1979
1980
1981
1982
19863
1988
1985
1986
1987
1988
1989
199D
‘1991
1992
1993
199n
199S
1996
1997
1998
1999

ic

1.8

0.1
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co
87.3
Bs .3l
82.2
80.7
79.9
77.7
78,5
7.0
67,6
6.0
$8.5
52.3
a6 .4
40,9
36,1
j2.1
28.7
25.9
23,6
21.8
20,6
19.6
18.8
18,2
17.8
17.5
17,5
17.5
17.5
17,5

-—uda;-—-—a-uaaNNNNH_NuUUUUOD.w
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TABLE F-15

SPEED:- 19.6 A.P_.H, TEBP: 75. (F) % COLD START: 20,.6X
ns: 0,882 0,059 0.059 0,0 0.0 0.0 : X MOT STARY: 27,3%

AVERAGE_YERJCLE ENISSION FACYORS_(GA/RJ}

cr BE co r01
1970 1.2 8.3 3,9
1971 10,5 75.3 4.0
1972 9.9 73.2 a1
1973 9.8 71,2 4.0
1974 9,0 70.8 3.9
1975 8.5 68,8 3.7
1976 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 4.9 46,2 7.5
1982 4,3 41,0 2.3
1983 3.8 36.3 2.1
1984 3,3 32,2 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 19.9 1.6
1990 2.1 18,7 t.6
1991 2.1 17.8 1.6
1992 2.0 17,2 1.6
1993 2.0 16.6 1.8
1994 1.9 16.3 1.6
1995 1.9 16,0 1.8
1996 1.9 16.0 1.6
1997 1.9 16.0 1.6
1998 1.9 6.0 1.6
1999 1.9 16.0 1.6

364



TABLE r-16

SPEED: 19,6 R, P.i, TERP: 25, (Fr) % COLD STARY: 100,03
ms: 0,882 0,059 0,059 0,0 e,.0 0,0 - ‘% BOT START: .0,0%

AYERAGE VERICLE ERISS10B FACTORS (GB/RI)
c? 19 £o 0l

1970 22.5 231,60 4,3
1971 21.7 227,80 4.0
1972 20,9 228.9 8.5
1973 20.3 225 .4 4.8
1374 19,8 225,9 4,2
1975 18.9 223.1 8,1
1976 17.9 218.2 8.0
1977 16,9 212,7 1.8
1978 15,8 206.6 3.6
1979 TN 200.2 3.8
1980 13.2 .. 2 3.3
1981 1.8 168 .8 3.1
1982 10.5 ne,7? 2,9
1983 9.8 129,86 2,7
1989 8.5 14,8 2.6
1985 7.8 102.2 2,5
1986 7.3 91,4 2.8
1987 6.8 82,8 2.1
1988 6.5 75.7 2.2
1989 6.3 70.a 2.2
1990 6.1 66.6 2.1
1991 6.0 63.8 2.1
1992 5.9 61.7 2.1
1993 ‘5.8 60,2 2.t
1994 5.8 59.1 7.1
1998 5.7 58,3 2.1
1994 5.7 58,3 2.0
1937 5.7 58,3 2.1
1998 5.7 58,3 2.1
1999 5.7 58,3 2,1



 SPEZED: 19.6 M_P._B.

TABLE F-17

TER

-mS§: 0,882 0,059 0.059 0.0

AVEBAGE VEMICLE ERISSION FACTORS_(GB/AI)

L% 4

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

RS

S PR OBEEFELPEBEENNUUDNTIYD

WWwwwww®&eUrodd«=sdod 0w

P:
0.0

50. (I
0.0

co

66,2
62,9
161.0
160.2
160.3
157.8
152.%
187.0
140.8
14,5
1234
110.8
99,1
88.5
79.4
71.8
6€5.5
60.5
56 .4
53.2
51,0
29,2
37,9
46 .9
46,1
35.6
4s .6
4s.6
85,6
45,6
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X HOT START:
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100,02
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SPEED :

NS @

19.6 N .P.B.

TABLE r-18

TR

0.882 0,059 0,059 0,0

P:
0.0

75. (F)
0.0

% COLD STARI: 100,0K

I HOT STARI:

A'giacg VEHICLE ERISSICE FACTORS_(GN/MI)

cY

1970
1971
1972
1373
1974
1975
1376
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
19588
1989
1990
1991
1992
1993
1994
1993%
199%¢
1997
1994
1999
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co
122.3
119,23
117.4
1%6.5
16,2
YN
14,2
107.1
02,4
97.3
89,7
81.2
73.3
66.2
60,2
55.3
51.3
48,2
45,5
43,4
81,9
0.8
39.8
39 .1
38,5
3.
38 .
38,1
ET' I
38,1

15
™

® ¢ g 9 0 6 5 ¢ & % g ¢ 0 0 o 0 @& N ® P 0 P " P o+ o
- S d b d vt ot et od = NN W EWVMO Wl e WP OODOD NSNS W

NNNOVNNNMNNNNNNNAMNNONNNNWWWWWESSS oS



TABLE F-19

SPEED: . 45,0 N,P.H. TERP: 25, (F) % COLD START:  0.0%
es: 0.803 ©.,058 0,058 0,045 0,031 0,005 % HOY STARY:.. 0.0%

AYERAGL VERICLE ENISSION FACTORS_{GH/AI)

cY e co nox
1970 7.3 u0.5 4.9
1971 6.8 37,9 5,0
1972 6.3 35,8 5.1
1973 5.9 33.9 5.1
1974 5.5 32,4 5.0
1975 5.2 30.8 a,9
1976 u.8 29,2 a,B
1977 8.5 27.8 a6
1978 8,1 26,5 W4
1979 1,7 25,8 4.3
1980 3.3 231.9 a1
1981 2.8 22.2 3.9
1982 2.4 20.6 3.7
1983 2,0 18,8 3.5
1984 1.7 16.8 3.4
1985 1.5 15,0 3.2
1986 1.3 13.3 3,0
1987 ™ 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
1991 0.8 8,8 2.4
1992 0.8 8.5 2.4
1993 0.7 8.2 2.3
t99n 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 Q.7 7.9 2.3
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. SPEED:

R5.0 W.P.M.

TABLE r-20

TENP:

50,

(r)

6.803 0,058 0,058 0,045 0.031 0.005

- X COLD START:
"% BOT STABRT: .

AVERACE VEBICLE EAISSION FACYORS (GH/HI)

(9 4

1970
1971
1972
1973
1978
1975
1976
1977
1978
1979
1980
1981
1982
1983
-1984
1985
1386
1987
1988
1969
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999

0000000V mdedaoa VNNNWLEFITNNVOON

ia
"

NN W N W NN OO DOIVO W NYO PDWNLSPVOINPNDWD W

co

20,%

wsNww N DOD®O DN
® o 8 ¢ 0 00 0 0

BV VOWOVORNVROWY

NNNRUNNMNNONNNNNNWWWWWWE DS SFEDV OV E

103

WWwWiWww WWwWiw S oWV OoONSFUN W WP PO OO w0W



SPEED:
LM

4.0 n,pP.8,

TABLE r-21

TERP:

75,

(r

0.803 0.058 0.056 0.045 0.03V 0,005

AVERAGE VERICLE ERISSJON FACTORS_ (GA/AI)

cy

1970
1971

1972

1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1968
1989
1990
1331
1992
1993
1994
1995
1996
1997
1998
1999

BC

0000000000t aga NNNWWEBSBLEVNAMPLRI

NN NN N W N DOD IO WNDLUO DB WNVONUVD WD W

€0

0.5
37.9
35.8
33,9
32.%
30.8
29,2
27.8
26,5
25.4
23,9
22,2
20.6
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Bethodolegy fox Calculating Cusulatjve Hjleage

The tables numbered -2, -3, and -4 in each chapter of
this document present the emisgsion factors for calendar
years 1970 through %995, For each calendar year, model-year
specific emission factors are presented for the 20 amost
recent model years.

The eamission factors for a given spodel year are assumed
to vary linearly ‘uith Bileage, Since the erission factors
for a given model year vehiéle agre calculated for July 1V of
each calendai year it‘ is necessary to knov the average
cusulative aileage on Jﬁly 1 of each calendar year,

The cusulative sileages are presented ie Tables 1-5a,
I11-S¢, 11-54, I11-%a,1¥-5a, and ¥-5a,

The Bmethodology for calculating average cuaulative
sileage will be explained by reference to a specific
example: calculation of the average cusulative aileage for a
1978 model year vehicle on July 1 of 1978, 1979, 1980, and
later years,

First, we will calculate the average cusmulative mileage
of a 1978 MY LDY on July 1 of 1978, the calendar year wvhen -
the vehicle age is detined as 1V year,

"We assume that the vehicle sales distribution is
constant throughoot the year, ¢that the rate of sileage
accrual is constant throughout the year, and that the 1978
sales year begins on October 1, 1977,

Using these assumptions, it i obvious that by July 1,
1978 {3/aths of the wvay through the sales year)
approximately 75% of the 1978 smodel year vehicles have been

G-2



sold. These vehicles range in age froas 0 to 9 léqths.

Assomring a constant sales distribution, their average age is -

2,5 months,

rherefore._the average ljleaée accrual (or tﬁose 1978
AY vehicles vhich have been so0ld by July 3, 1978 is I,S/I;,
or ,375 times the .annuai rate ot npileage accrual for ;hc
first year, The annual ratgs pt sileage accrval ate
presented in tablﬁs I-5 through v-5 for each vehicle type,
Yor LDV¥s the annual eileage accrusl rste for vehicles during
their first year i§ 15900 miles.

By July ¥, 1979, those vehicles that had been sold by
Jaly v, 1978 have been on tﬁe road for an Idditloqai 1?0:.
therefore, thoseh vehicles have accusulated mileage tét
19 (4,.5/12) years, or 1,375 yeats.' Betertiﬁg io raﬁle I-5

for the annua) rates of li]egqe accrual, ve can calculate

the average cusulative mileage ot these vehicles as the sus

‘0f the first year®s mileage, 15900, plus ,37%5 times the 2nd
year annual rate of 15000 miles,

In addition to the 1978 model year vehicles sold before
July 1V, 1978, vwe must consider those 1978 NY vehicles so0ld
betveen July 1, 1978 and Sept, 30, 1978; If we are again
agssuming a uniform sales distribution, then by July 1, 1979
these vehicles fange 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 1,
1979, their average mileage accumulation on that date is
10.5/12, or 875, times 15900 miles,

The average cunulative mileage of all V978 MY vebicles

G-3
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on July 1, 1979 is the veighted average of the cumulative
lileaéés for these two gtohps of véhicles kthose sold before
July } and those so0ld after July 1), | | |

Since the first group represents 9 months of ;aleé and .
lﬁe sefona group teptesentﬁ 3 wmonths 6! saleé,vthi i;ighted
average curulative sileage of 1978 nNY vehicléé'on; Juiy 1,
1979 ﬁan be e:p:esséd as follows:

(3/6) (13900 + (.375]15000) + (V/4) ((.875)15900)

- By extension, the forsula for the curulative mileage of

1978 model year vehicles on July I, 1980 15 given by:

(3/n3(159oo + 15000 + (.3#5)1u000) ¢ (1,6) (15900 + (.875) 15000)
and #o on. ' '
Denofinq the average rate of iileage accumolation
dﬁrinq the first, second, and third years as vi, vZ,'and‘v],
uevéin’ generalize the eﬁuations for cumulative Iiléage‘on

July 1 as follows:
FIRST YEAB: (.375)vw1
SECORD YEAR:z(3/8) (vl + (.375)v2) + (1/4) ((.875)% 1)

TRIRD YEAR: (3/4) (v1 ¢ v2 ¢ (,375)v3) ¢ (1,4) (v1 ¢ (,875)v2)

and so0 on,

For vehicles whose sales year begins on January !

(béavy ddty' trucks and motorcycles) the torsulas are



modifjed as followus:
PIRST YEZAR: (1/8)v1
SECORD YEAR:(1/2) (v1 ¢ (1,8)92) ¢ (172) ((3/4)v )

THIRD YEAR: (1/2)(v1 + w2 ¢ (1/8)v1) o (V/2) (v1 ¢ (3/8)v2)
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15 SUPPLLCMENTARY NOTES

16 ARSTRACT

This document officially revises previous mobile source emission
factors which were presented in Supplement No. 5 to AP-42,
Compilation of Adir Pollutant EZrmissicn Factors (December, 19075).

This document does nct revise all information in Supp._ement No. 5.
in particular, updated.factors are not ircluded for light-duty
diesel .automo»iles, ‘1ght-dut) ¢iesel trevcks, off-road sources,

or aircraft; nor is.any information incluéded on particulates.
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Automobiles Nitrogen Oxides

Light-duty vehicles
Light-duty trucks
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dydrocarsons R e

18 CI3TR BUTION STATEMENT 1. SECURITY CLASS /Thia Report) 5% -
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Rtlease Unlimited 20, SECURITY CLASS /This page) Pmce
unclassified /4/7/"}0/
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