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~his document officially .revises previous mctile source 

emission factors which ve~e ~resented in Supple1ent No. 5 to 

AP-42, Corpilation of Air Pollutant Emission 

Factors(Dece1her, 19;5). !n mid-19~8 this documEnt will b~ 

published as a Supplement to AP-U2, at which time additional 

explanatory matErial, revised type~et, renumbered tables, 

and other format changes will be made. 

!his dccument does not revise all infottation in 

Supplement Ne. 5. In particular, updated factors are not 

included for liqht-duty diesel automobiles, light-duty 

diesel trucks, off-road sources, or aircraft; net is any 

information included on particulates. 

AP-42 will te revised periodically via new su~plements 

if measured emission factor values, as determinEd through 

in-use vehiclE testing progtams (assembly line and 

surveillance testing) , and FtOjEcted emission factors, as 

estimated from testing of prctotype vehicles and from 

chanqes to statutory motor vehicle emission standards vary 

from the estimates contained in this document. 

A. Dat! ~£!!!~~ To answer the question of how ~ell 

vehicles perfor• in actual us~, EPA has administered a 

series of Exhaust emissicn surveillance progrars. ~est 

fleets of consumer-owned vehicles within varicus major 

cities are selected by model year, make, engine size, 

transmission, and carburetor in such proportion as to be 

representative of both the normal rroduction of each model 

year and the contribution of that mcdel year to total 
_,_ 




vehicle miles traveled. In the case of heavy-duty vehicles, 

fuel -type and gross vehicle weight' were ·also ·key · items in 

the stratification scheme. 

""he data collected in these rtogruis are analyzed to 

provide mean eaissions by 

·calendar year, chanqe in emissfons wftli the accumulation of 

mileage, change in emissions with the accuai-ulat·icn cf· age, 

percentage of vehicles 6~mplying with standards, and effect 

on em£ssions of vehicle ~arameters (~riginj di~Flacement, 

vehicle ~eigbt, etc.). ~heEe ~orveillance ·d~ta~ along with 

prototype v~bicle test data, assemtly line ·test data, and 

technical judgment, form ·the tasis for the existir.g and 

pro1ected motile source emissicn fact~rs presentEd iri this 

aoc"u11e rit. 
. . 

~he moet recently published results of the emission 

factor program are available in a sum•ary repcrt, 

•Automobile Exhaust Emission Surveillance Analysis of the FY 

19~q Progra1•, EPA-460/3-7€-0 1 9, Envircnmental Frotection 

Agency, o~sAtC/ECTD, Ann Arbor, ~ichigan 48 1 0~. Both the 

EPA emission factor surv.eillarce program ana the EPA 

regulatory program depend on a valid test procEdure over 

which represEntative urban emissions can be measured. At 

the present timE, EPA bas twc test procedur~s: one for 

light-duty vehicles (LDVs)--including cars, light trucks, 

and motorcycles--and one for heavy-duty vehicles fHDVs). 

~bese procedures are discussed in subsequent chaftErs. 

For localized pollu~ants such as co, the ability of the 

test procedure to pre~ict changes in emissions depends on 

the similarity of the localized driving pattern and 
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assoeiat~d cperating conditions to tbo~e in the test 

procedure. The EPA therefore has developed a ~eries of 

correction factors to expand u~on the LOV and EDV test 

procedures and tc predict emiseicne frcm a large number of 

user• specific scenarios.. r:ata required to deve I,op t bese 

correction factors have been generated using carefully 

desiqned statistical studies which test ccnsu•er-o~ned 

vehicles. 

B. lY!R.Q..§~. ~his current revisicn to previous mctile source 

emissicn factors is necessary for several reasons~ 

1. 	~hese numbers reflect test data from a much larger 
sam~le of in-use vehicles in all vehicle categories 
than was available previcu~ly. 

2. 	 ~ew data on catalyst-equipped (~cst- 1 974) 
automotiles are available, requiring sigr.ificant 
revisicn of pr~viously projected emission factors. 

3. 	 Additicnal correction factors and tEvised 
correction factors for a wider range of cc~ditions 
are now available. 

4. 	 EPA haE prom~lgated new standards for ligbt-du~y 
trucks, heavy-duty vehicles, motorcycles, and 
light-duty vehicle ar.d light-drty truck evaECtative 
PtdE~icns. · 

5. 	 Vehicle emission standards for several vehicle 
cateqories hav• been revised ty the Clean ·Air Act 
Amendments of 197~ (Putlic !av 95-95). 
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c. 	 th•~ content or 
~his document· diff~r from A~~ql, Supjlement Ne~ S, in 

several vays: 

1 • 	 Both actual and projected emissi~D tacte~e are 
~resented in one table for all calendar. years fer 
each pcllutant. Previouslyr this information Va! 
~resented .in separate tatles for each .. calendar 
year. · ".'he revised tables shculd be easier tc use. 

2. 	 :n additicn to tabled emission values, the 
eguatiens used to generate the tables are included 
to increase the ease of automating the E~ission 
inventcry process. 

3. 	All vehicles are no longer assumed to travel 10,000 
miles per year. :nstead, the national aweraqe 
mileaqe accumulation. rates are used, result1n9 in 
vehicle miles traveled (Vl''!) greater than 10,000 
miles ~er vear for newer vehicles and decrea!ing 
mileage accumulati~p as.vehicles age. 

4. 	 Detericraticn of exhaust emissions is assu111ed to 
continue beyond the first ten years cf the 
vehiclE's eperatin9 life. 

5. 	~he emission standards for each model year vehicle 
and the derivation.of ap~rcpriate emi~sicn rates 
are given in appendices. 

6. 	 Emissicn factors specific to California and high
altitude areas are ccntained in separate i:arts of 
this. dccument. 

~. 	 ~he previous eguaticn for computing a light-duty 
vehicle compo~ite exhau~t emissi6n.facto~ f!} given 
by: 

. E. = SUM(CMVZ!') 

where the notation SUM{•• ) represents su111ation 
over mcdel year, has remained basically the same 
(as defined in AP-1'2, Supi:;lement No. 5) vith the 
additicn of several (cpticnal) correcticn factors 
and a sinqle correction factor relating speed, 
amb:ent temperature, and hot/cold vehicle 
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operation. !he revised equation is given ty: 

E = 	 ~ 0 ~ (C !'PA! UH) 

where: 
C = ~he ~9-5 federal •est Frocedur~ m~an ~missicn factor 
~ = fraction of total milgagE 
~ = temFerature, speed, bet/cold correcticn factor 
A ~ air-conditioninq correction factor 
~ = vehicle load ccrrecticn factcr 
U = trailer tovinq c~rrecticn fac~or 
e = hu~idity correcticn factor 

~he 	 revised equatiot is described fully in Chafter :. 

8. 	~he geteral equaticn format also has charged for 

~ach of the othQr motcr vehicle ca~egori~s. ~hes~ 


=~vised equations are discussed in ~ach chaFter. 


o_ 	 A ~ingle correcticn fa.ctcr ('C) r~late~ arrbier:t 

temperature, vehicle s~eed, and the bet/cold 

operatir.q mode mix fer light-duty vehicles, light

duty ttucks, and motorcycles. 


•o. 	 Correct ion fact ors a re now available fo.r a 11 ider range 
of speea and temperatu~e ccnditions. 

1 • 	 !dle e:nission ratAs arE giv~n for all vehicl 0 

categories. 

·2. 	~h~ medal emission model (which is discussed in 
<;:uppl@ll'er.t No. 5) is :lC't treated h this document, h'lt. 
is trea":ed in other EFA rei:crts. ( 1 l 

( 

1

) A~!.Q.!!!gbi1~ Exh~~§! ~IBi§§12L ~Qg~l !~21l~l~ ~2~£ 
United ~tates Envircnm~~tal Frotection Agercy, Office 
of ~otile ~ource Air ?cllut~c~ Ccn!rcl, Fepcr~ ~o. 
E~A-4601:-~4-005, Ja~uary i~~4; a~d 

~~lQf!in~~ fQI ~iI ~~~l~!l !21I~~].fil:!£~ £1~n!i~g fillQ 
!~~]l§l§L Volume 9: ~1~!~~~!~9 :ndi~2£~ ~£~~~~§L u.~. 
E. P.A., Cffice of Air Quality '.?lar.ning ar.d cta~da-r1s, 
:opcr• ~o. EFA-450/4-~~-oo·. Jenuary 1 0-5. Ar. updat.e 
r~pcr~ o;. th 0 rcdal ~ojel is availatle from 
CAB/C~~AFC, Environmental ;rotection Ager.cy, 2555 
Ply~outh ~a., Ann Arbor, ~ichiqar. ue~os. 
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D. .2.rg!n.t~~!i.Q.n.:.. ChaptP.rs ... through v providE ~missio!'I 

factors for each vehicie categcry! ligh•·duty, qasoling

pove:!:'ed vi:hicles (automobiles): liqht-dutv, gasclinE-i;ower:=od 

trucks; heavy-duty, gasoline•powered vehicles ~trucks a~d 

busi?s): h@avy-duty, diesel-powered vehiclo:!s (trucks and 

tuses); ar.d rotorcycles. 

!ach cha~ter provides ir.fcr~aticn f-0r usQ ir. all ar~as 

~xceDt Califcrnia and high-altitude; thos~ emissicr. factors 

are contair.ec in separate ~arts cf this aocum?.nt. 

-te eaua~ions for co~puting a compcsit~ emissicn factor 

and fer ccmputing individual correction factcrs 

pr~sentea ir. each chapter. 

Computat~on of all ccrrecticn factors ar.d ccm~osi~~ 

~mission factors is sufficiently ccuplex and time-c~nsu~ing 

that ~ computer ~roqrare shculd te used. A comfut€r rrogr3~ 

fo~ using tr.~s~ emission factors car. t~ obtained from th~ 

~:fie= of ~r~nspcrtation an~ :and U~e Policy, A~-uu~, f?A, 

40• ~ S't •• ~.w., ti;ashingto;i, D.C. 20U60. 

vehicl.;i ir.sp<ecticn/mainter.ance ('!I~) program is ir effect ir. 

th~ ar~a :or which ernissic~s are teinq calculated, ~missio~s 

. . 
A ~~~hocologv for determir.ir.q :1M cred:~ was ccr.~air.9d 

in. th 0 prcp~~ed r~vision of Aprendix ~ to uo CF= ?art 5 1 

Ap p o; r. d i x ~· 

qives cr~dits tor all gasolir.e-f~elE~ scurces 
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v~hicles, liqht-duty trucks; heavy-dutv veh!cles, a!'ld 

~otorcvclesl. A final revisicn tc Appendix ~ will be 

published in early ~9-8. 

Emission reductior. credit attributable tc an :111 

proqram will vary accordinq tc the type of Ftcqram in 

~ffec•, depending on: the strinqency factor for det~rmir.ing 

the emission level fer ~assi~q er failinq tes~ed vehicles; 

the cal~ndar year of inter~st and cal~ndar year ~h~n :1~ w~s 

fi~st implemented; the presence of an aa~qu~t~ ftOgra~ of 

:wechanic traini~g; subsequent of :: /'!. i:rogram 

operatic~: a~d frequency cf i~specticns. 

~he comFuter program availatle frow EPA includes the 

caoability tc apfly ~/M credits tc euissions esti~ates. 

F. 	 ~ 0 ~~!i!~ yg~ t£n~I~~£!i~§ ~12!ff~!~£n ~!i~~i~~g~ 

Availabl~ sci~ntific evide~ce indicat~s that re~tane and a 

f~v o~h~r ncn-rEactive orqar.ic co~Fcun~s do net ccntritut~ 

to violatio~s of ambient oxidant sta~dards. E!A's Vclatil~ 

~~ganic Comocund policy, oublished in the !~gi!~l I~9i~t~I 

on July e, ·~;~, allows a limited number of cca~our.1s, 

including rne~hane, ethan~. Fr 0 on 1•:, anc methyl chlorofc~m. 

to be ~xclud~d from con':::cl ac~ic~s. states hav~ t~en 

~dvised that they should 9xclude these compound~ from the 

baseline cmissicr inventories that are to tE USEd for 

control strat~qy dev~lopment fer photocherrical oxidants. 

Althouqh mo~or vehicles arc regulat•d dir~ctly ty the Cl~an 

Air Act c: ?. tctal hydrocartcn tasis (rather than on a 

11 !"eac'::ivc 11 hydrocarbon b?.s!.s), it 
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~stiroatinq ambient oxida~t i~vels tc consider cnly ~hos~ 

r:io<:o.r vi=>hicle emissions which will ·r €act tc fern oxidants. 

Rowever, consideration must b~ given to the fcr~at of any 

associated stationary scurc~ emissicn ir.ventcr' sc. th•t 

mobile:> source and stationary sourc 0 e~ission in~ertcries •:e 

?:ior to th~ in":ro1uction ~f catalyst. t~c~nolog~, virtually 

all (S5i or grea<:e:-.) :nobile source <>missio'.".s ""'I"" col"sider0 d 

With i;resent ar.d futur'? catalyst t chr.clagy, ,the:>0 

::i.::ithane (i.e., nor,-reactive) fractior o~ tot3l hydrocarbon 

emissions is incr~as~r.g si3nif icantly. ~he. best estimat~s 

of the m'?thane ? 0 rcentaqes a~flicable to each vehicle 

cateqorv are as follows: 

:nv Exr.aus~, pr~-~~'5 


:JV Exhaust, ~os~-~s1u 


:av Exhaust, Di~s~l 


:J- Exhacst, or~-~~-5 


0-fK :~~ Exhaust, Pos~-1?~4 


6-~.5K :[-Exhaust, 1~-s-~c,€ 

1E-~.SK 1r- Exhaust, pos~- ~-e 

4Gasoline 3DV Exhaust, ore- 9~~ 


Gasolfr. ~DV txhaust, ocs+-1cc~
0 

Dies 0 1 ~~v Exhaust, all v~a:s 

Evaporative Emissions, all yea:s a~3 sourc~s C~ 

C~ankcas~ Emissions C~ 

~otorcvcl~ Err~ssicr.s - ~ s~rck~ 


~o~crcycle Er.issior.s - 4 st:cke 


Gas -urbin~ Emiss:o~s 

Whi!P thP ~cmpu•er prcgra~ availatl~ f:om E?A fErrrits th~ 

er rc~-m~~han~ hy1rccarton 

~missions, all ~C Qmissic~ fac~ors a~c rr~s~r.tEd ir this 

~ocurn°~t ~P •~tal hydrocarccns. 



Cha~t~r ! 

A. :n!IQQ]£~12n~ Because of their videsprPad u~e, light

dutv vehicles (automobiles) are responsible fer a large 

share of air pollutant emissions in many areas of th~ Unit~d 

~tates. ~ub~tantial research effort has be@r. expended to 

accuratc.ly characterize emissicns from these vehicles. 

E?A's Emissicn Factor Proqram (!r~) was instituted a numb~r 

of years ago in order to ~stimate emission levels of in-use 

v~hicles fer area-wide urban scenarios. 

:~ addi~ior. to the methodologies present~d for 

calculatinq co, HC, and ~ex e1haust ~missions, data are 

qiven later in this chapter for etissions in the idle mode 

and for c=ankcase and evaporative hydrocarbon emissions. 

~hP. method for d~termir.ing composite autcmobile 

9mission factors~ based on the Fed~ral ~est ?roced~re (P:~ , 

is a modificaticn of the procedure that was di~cuss~d in 

ga=lier editicr.s of AP-42. Emissions testing of light-duty 

vehicles currently is perform~d acccrding to thE 1 ~~5 F~! as 

1 ! 11stipulat~d 1n the f~~I~l 229j§!£I (Vol ~~, No. , 

~ovemher •s, 4 9~2). The F~= conaitions under which ligh~

du~v vehicl~! were tested are as fellows: 

1 • AmbiEnt temperature = ~sop average (6~0F-EEOF) 

2. Absolute humidity • ~s grains 

3. Average speed= 19.6 m~h. 1 8~ idl~ operaticn 

ij. Average cold operai: ~ ,1~ 

5. Average hot start o~eration = !~, 

-9
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Chapter ~ 	 light-Duty Vehicles 

6. 	 Average stabilized operation = 52t 

... Air-conditioning not in use 

~. Car contains driver only: no pass~ngers, luggag~, ~tc. 

9. car is r.ct pulling a trailer 

•o. Vehicles are not in an !nspection/~ainterance program 

~1. Vehicles receive ty~ical in-use maintenance 

"."he F::'~ for light-dutv vehicles can te l:riefly 

d~scribed by the followinq: 

~. 	 Deteimine weight of vehicle. 

~. 	 Determine road-load (assuming level road, r.c cu!'ves, 
no wind, - function of weight and frontal area. 

3. 	 Preccndition vehicle {i.e., v~hicl~ is triefly 
driven). 

4. 	 11 Soak 11 vehicle for "'2 hours at 690F-860F. 

5. 	 Push vehicle onto a dynairoD'eter. 

6. ~tart test. 


i., First 505 seconds ccllectea in tag # ... Mileage "' 

3. 5'? miles. Average speed = ?5. 6 mpl:. 

9. 	 ~ext e~o seconds collected in bag #~(Engir.e is not 
turned off). Mileage= 3. 0 ~ miles. Average speed= 
"'6 mi:h. 

<?. 	 Heter is turned off .. 

•o. 	 car is "soaked" •o minui~~ • 

..... 	 car is restarted and the first 50~ s~cord~ a:P rerun 
and collEcted in tag 1:. 

1 2. ~he grams of pollutant are det~rmined fer each bag. 

•3. ~ex is ccrrected for humidity. 


·u. ""he F'''f gir/mi:l.e value is cca:puted. 




Cha pt er ... :ight-Duty Vehicl~s 

B. As mentioned in the :ntroducticr., the calcula~icn of 

compdsite eibaust emissicn factcr~ usina the ccr~let"' F~~ 

where all 	lo~er cas 0 letters are sut~cripts and: 

<::U!"( ) = summation ever :ncdel year (i), frcm t:he 
calendar ~ear fo: which emissicn factors 
are beinq calculatr;d (i=n) to the caler.1a::: 
year •9 years ~r"'"ious (i=n-'1cl. 

Enpstwx = composite emission factor in gmtmi for 
calendar year n, polluta~t Fr average 
speed s, ambient temferatu=e t, fractio~ 
cold operation w, and fracticn hot start 
operation x. 

Cipn = 	 :'he F"'P (19"1) Federal ':'est ?rocedure) me'i 11 

emission fact er for the it h mcdel year 
light-duty vehichs during caletdar ye'i::: 
n, and fer pcllutar.t p. 

~ir. = 	 ~h~ fraction cf ar.r.ual trav~l ty th 0 i•h 
mod~l year :ovs during calendar year n. 

~ipstwx = The temc~rature, sp~Ed, anc hct/colJ 
correction factor for the ith mcdel year 
~DVs fer pollutant- p, average speed s, 
ambient te~perature •, fraction cold 
operation w, and fraction hot start 
operation x. 

Aip = 	:he air-ccnditicni&q cotrecticn factor for 
the ith mcd~l year !.DVs, for ~cllc~ant p. 

~F = ~he vehicle lead correction fac+cr f~r 
pollutant µ. 

'Jipw = ~h 0 trail~r tcwinq co=r~ction factor for 
the ith rncdel year ~DVs, for fCllutant p, 
and tor fracticn cf colc operation x. 

P.i~ ; 	 ~he humidity ccrrection factor fer th~ i•h 
model year !.DVs, fer pollutant ~· 

Computation o: all factors fer thP complEt~ composi~~ 

~xhaust emission fac~or equation shculd be comfuterized for 

-t1
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Chapter ~ tight-tuty Vehicl~s 

all practical purposes. A com~uter proqram is available 

from EPA'~ ~ffice of ~rar.sportation and Land u~e ;clicy, 40 1 

"l St.r S'.W., Washinqton, D.C. 201160. 

F~? mean emissicn factors are qiven in ~atles I-! ~hrcuqh 

::- 4. ~hese emission factcts represent average emission 

factors fer July of the calendar year. 

~h~ ~vo ~mission values needed to estimat 0 the euission 

rateF--the zEro mileage emissicn rate and the detericration 

rat~ (per 1 0,000 miles)-·are listed in ~atlE T-1 for 

differen~ gmissicn ccntrol technclcgy ca~egories. 

Each ~rv emission rate is calculated frcu a linear 

mathema~ical function: 

Cipn = Aip + Eip•Yi~ 

wher~ all lo•er case letters are ~ur~criF~s and: 

Cipn - th~ F""'? 1•9.,5 F~d~ral '!~st ?rccEdure:) m~~n 

e~ission factor, in gm/mi, fer ith mcd~l 
vear LDVs in calendar year r, and for 
pollutant i::. 

Aii:; = 	 the z~:o mileaqe exhaust emissicn rate o~ 
pollutant ~. ir. gm/mi, for ith rncdel ye~r 
!.DVs. 

!ip =the ~missic: J~~~ri~rat~on rate FEt ·~ 
miles, r·· r.ollutant p, for ith .rcde· yP.'l 

!.DVs. 

v·• !. r: = the CUDIL tl r mileage of i~h o:cde ... ye:i.r 
I.DVS in calendar year a i via ea hy 
"0,000. 

Explanations of the ap;:r vehicle ~missior. 

s~~ndards and . of th~ d~rivatior 

found in App~,dices D and E, resi::ec cly. 

-",_ 




Chapter ~ light-Duty Vehicles 

~able !-Sa presents the averaqE cumulative mileaqes for 

tDVs by age, on July i. ~he numters in this table are 

derived from the mileages presented in Table !-~, using the 

methodolcgv ~resented in Ap~endi2 G. 

D. !r~~~ ~~i9h1J.n~ fs£..!~~~ A sample calculaticn of this 

variable is presented in ~able !-5. !n this sam~le, 

na~ionwide statistics, averaged ever five years tetveen 19~0 

and 19-6, ate used and the fraction of in-use vehicles by 

model vear (vehicle age) is weighted· on the basis of annual 

miles driven. !he calcula~icn may te "localizedn to reflect 

local (ccunty or state) vehicle age mix, ar.nual mil~s 

driven, er toth. Otherwise, these national data may be 

us~d. ~able :-5 is assumed ap~licabl~ to projecticns as 

vAll as existing situations. 

E. ~E~~~=~!.fil?~~1~t~=H~!/C£19 ~2I~~£!1Qn !~£!£!~ !he 

emissior. factors found in ;ables !•t through :-q way te used 

directly in calculating emissicns for scenarics matching 

those in the Federal ~est ~roc~dure (F~P). As described 

earlier, the F!P describes an average ambient temfetature of 

~soy, a particular mix cf cold, hct stabiliied, and hot 

transient opE~ation, and specific average speed! associated 

with each of these modes. !f emission calculaticr.s are 

desired for scenarios matching these F~P conditions, no 

correction wculd be necessary, i.e., a value of 1 .0 can be 

used for any correction factor if tetter inforaation is not 
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available. 

For scenarios which vaiy fro~ the F~P cc~diticns, 

correcticn factors are desirable. !he correcticn factor for 

ambient temperature, average sp~ed, ar.d perce~tag~ hot and 

cold operaticn represents a majcr change fro~ t~e Ftevicus 

treatment in Sup~lement 5 tc A?•U2. !he interdeFendence of 

ttese variatles has led to thEir expression as a single 

correction factor, rather that as separate ccrrection 

:actors. !he new factor is i~er:tified by the ter~ ~ipstwx 

i~ the composite exhaust emissior eguatian. 

~hP 1~; ~~asurPs emissiors during thre~ F~ases of 

operation. A cold transient Ihase is represer:tative of 

vehicle start-uf after a lcng engine-oft reriod: a 

stabilized rhase is representativF of varmed-~F eng:ne 

op~ration: and hot-start vehicle CFcration occur: in th~ 

first 505 seconds of vehicle start-up after a Ebert ~r.gin~

off period. :he cold, hot, and statilizFd phas~s are 2 1 ~. 

2~%, ar.c 52~. respectively, cf t~e total F~? mileage. 

Fer r.on-catalyst vehicles, the cold vehiclE cper~tion 

phase is defined as the first 505 ~Fconds cf v~hicl 0 

operation f cllowing a ~-hour ~ngine off fEiicd. 

catalyst vehicles the cold operation phase is defined as the 

first 505 seconds of vehicle o~eraticn following ~ 1 -hour 

enqir:e-off p~riod. !f the enqine-cff period 

is less tha~ ~ hours for ~on-cataly5t vehicles er l~5s tha~ 

hour for catalyst vehicles, the restarted vehicle is 

considered tc be in a hot operatirg mode. Mer~ srecific 

infar~atio~ er. the relationship bet~een cold vehicle 

operation, 'soak time•, and a~tient tempera~or~ roay be 

-~4
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obtained fro1 !FA's Office of !ransportation and itnd Use 

Policy. 

:n those situations where thE percentage of c~ld, 

stable, and hot vehicle OFeration do n~t match the P~? 

percentages (i.e., 211, 521, and 2~1), em~ssion factcrs may 

be corrected to account for the actual percentage of tctal 

mileage in each operatinq •ode. Knowledge of th@ ~ercent 

v~~ in each mode is especially useful for ricroscale 

analvses in which these percentages can vary greatly within 

any u=ban a=ea as vell as diurnally. One me~hcdclogy used 

to determine the appropriate cold mod~ percen~ages may be 

found in thE EPA report: ~~!~!!iD~!iQ~ Qi E~If~~S!g~§ 2f 

Yeh~!~~ 2~!~l19 in !h! £21~ ~!!I! t22~ EPA-45C13-i~-023, 

August ~9~~, Office of Air Cuality Flanning ar.d Standards~ 

ry.s. Envirc~mental Protection Aqencyi Besearch ~riangle 

?ark, North Carolina 27711. 

Outing ~he F~P emissions are collectEd in tags 

according tc thes~ three phases cf cperaticn. Bag 

represents the eaissions sampled under cold start conditions 

with an average speed of 26 mph: Eaq ~ represents emissions 

sampled undet stabilized conditicns· with an average speed of 

1 6 mph; and Bag 3 represents e~issions sampled ~nder hot 

start conditions with an average speed of 26 mph.' 

:n those situatior.s where the bag-specific average 

speeds do rct match those cf the F~P, it is neces~ary to 

correct the average speed. · ~he speed correction factors are 

~ncorporated into the co=rection factors for tE~perature

hot/cold weighting rather than teing aiven· as separate 

factors. ~he reason for this ir.cor~cration ~~ens from th~ 

-15
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assumption that the effect of speed on emissicns is ~ag• 

spe~ific. ~be resulting fcrmulas fer HC, co, and NOx are 

presented in ~able :-6. 

Although the speed correcticn factors are incorporated 

into the ~ipEtvx formulas, selected 5peed correcticn factors 

are qiven i~ Appendix A: (',, fer general information, and 

(2) to permit ccmparison vith speed correction factors which 

can be generated for any s~eed from the normali2ed equations 

given in Appendill B. 

Data used to develop the Bipstvx values were provided 

by five sources: 

( 
1 l the study !~bien! !~!~!!!YI~ ~ng !~hi~!~ ~!.i!~l.QE.! 

(EPA 460/3-"74-028. October 19"T4) in which l""'P 
emissions tests were perfcrmed on 1 967-19"75 mcdel 
year non-California cars at ambient tem~eiatures of 
200F to 11oor; 

(2) 	 data from the Environmental Protection Service, 
Ottawa, Canada, on F~P tests of 19;5 cars meeting 
Either the federal standards or the mere stringent 
califcrnia e~ission standards; 

(3) 	 EPA's annual Emission Factor Program, vhich tests 
in-use vet.icles in seven citiEs across the ccuntry; 

(4) thP 4 970 Vehicle operaticns survey; and, 

(5) the 1 97~ G~ Chase Car ~urvey. 

factors are applicable to ambient temperatures cf oop to 

44 QOF, speeds of 5 to 60 mph, and all com~inaticns of 

hot/cold driving. Also, the factors should only te applied 

to transient driving $1tuations. To predict the emissions 

of a steady-state (i.e., ccnstant speed) driving sequence 

such as constant 20 mph operation, the ~cdal analysis model 

should be apflied to the specific speed of interest and/or 

EPA surveillance reports should be referenced. '!'he 
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difference between emissions aeasured over·steady state and 

transient cyclee is consideratle at lov ,avera9e _speeds 

(greater than 201) and becomes negligible at speeds of 

approximately 45 mph. For further information en thE modal 

analysis modEl. see the footnote on f• s. 

For regional modelinq, urtan and rural emission 

pro1ections should be perfcrmed se~arately to rinimize the 

chance of introducing majo~ errcrs which might result fro111 

incorrectly. applied speed correction factors. Cbviou sly, 

every vehiclE on a road link vill not have the same average 

speed; there will be a range cf speeds. !f (1) a s~e~d 

correction factor is applied to model the average emission 

on a road link, (2) the correction factor is linear within 

this range, and (3) traffic i! symmetrically distributed 

around the average speed, then the application cf a sir.gl~

correction factor is appropriate. ~he same situation e~ists 

in modeling regional emission levels. However, the extent 

to vhich this assumption of symmetry ·is satisfactcty is not 

known at the present time. ~bus. it would be Frudent to 

apply separate models to prcject utban emission levels a~d 

rural emissicn levels. 

~m~~~i!.Qllj ~ii~ ~~l~illS ~ lj~!5!!§.:. SUFfle~ent 

ambient temperature-hot/cold correcticn factors fer pre- 1 9~5 

and 1 9~5 model year cars. respectively. ver@ ccmfared with 

the revised factors for pre•ccntrolled i968·1~~q, 1 9~5 

1!ederal, and 975 California model year vehicles. For thes~ 

comparisons, average speed vas assumed equal tc F1P average 

speed conditions. Compariscns indicate that under severe 

-n
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c:..:napter ! light-Duty Vehicles 

temperature-tbot/lcold conditions, Supplement 5 correction 

factors for HC and co are sutstantially .·higher than the 

revised factcrs. and that under ·11ild conditions, supi:lement 

5 factors are sutstantially lover than tne revised nuabers. 

For NOx the correction f actore are on the samE order of 

magnitude. 

F. 	 1~! ~£!!§CtiSJ! racto! !S~ !i! ~£n~i!i2!ling~ 

!he use of air conditioning can have a significant 

effect on e1issions. ~he following correction factcrs may 

be applied tc all aodel years: 

I 
I Air 	Conditicning Correcticn Factor! for All ~odel Years ' I 
I 	 I 
t----  ----..-----~-----------------~- -f 
1 HC co I NOx I 

--...f----------f 
I 1.1e I_______., 

!n order to apply the air conditioning correctior 

factors, it is necessary to knov tbe percentage cf vehicle~ 

in the population that are equipped vith air ccnditioning. 

Data from E~A's FY 7q Emission Factor Program indicate the 

following p~rcentage by model year. These valuEs include 

both factory installed and customer installed air 

conditioning systems. City-specific values ny vary 

considerably from these estimates. 
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,.-~--~--------~---~-----~-·~~~~~-----, 
I Percentage of Vehicles with A/C by ~odel Year I ,__ --------~----~--'T--~----------~--~i 
I Pre-1966 I 541 I 
' 

1 
966-1968 ' 661 ' 

I , ~69-19"72 I ..,5l I 

I 1Si3+ I 811 I 

'-------------------~---L-------~ ------~------~ 

!n addition, any specific apFlication of a-ir ccnditioning 

correction factors should ccnsider the percentagE of time 

that the air conditioning 1~ in use. Adjusted fer the lccal 

situation, the following equation should be employed: 

A= (u) (v) (cf- "".0) + 1 .0 

where: 

A = correction factor adjusted for usage level, 

u • 	 fraction of vehicles equipped with air 
conditioninq, 

v =	fraction of vehicles which are equipped with 
air conditioninq, and which have the A/C 
syetem in operatior., and, 

cf : tabled A/C correcticn factor. 

~his calculation assumes that vehicles v:bth AIC installed 
travel. the same average mileage pEr year as de vehicles 
without A/C installed. 

G. The F~F emission 

factors found in !ables !-2 through !-4 assume an.average 

vehicle loadinq cf 300 pounds, wbich acccunts fot the weight 

of a typical driver, vehicle fuel, and cthet liquids. ~here 

are, however, situations in wbich vehicles have higher 

~assenqer/luggagE loading. 

~o apply the vehicle loading correction factors found 

in !able !-9 to a specific situaticn, it is nEcessary to 

have an estirate of the percentage of total vehicles which 
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are operating under an additicnal 500 pounds conaition 

because thev are lieavil,'f occ:upiEd with peop~e er baggage. 

!he actual co~rection factot •a1u~ted for the u~age level 

also is given in Table I-9. 

Althoaqb these factors are specific to the 500 pouna 

weiqht load, interpolation between 300 pounds and eoo pounds 

is acceptable. 

H. ~r~i~ ~o~.irul ~t.re¥lign l!~!2!~ The l!F erission 

factors found in Table! !-2 through !-4 represent 

circumstances in which the •ehicle is not towing a trailer. 

~his section discusses the correction factors fer vehicles 

which are tovin~ trailers. 

A discrete weight point was selected for testing the 

influence of trailer towing en vehicle emissicns. !his 

point is 1 000 pounds of additional weight. Extrarclation or 

interpolation of trailer towing correction factcrs is not 

appropriate. Table r-10 fresente the values fer trailer 

tovinq correcticn for all model years prior to 19;5. ~hese 

values result frcm the averaqinq of test results for mcdel 

years 106; tc 197q. 

For ~97~ and later model years, the correcticn factor 

value mast te detetmined by usiDg thE equaticns in ~able 

:-10. The distinction between pre-19""5 models and later 

models is due to the assumption that a lar9e inc~eased load 

on a cataly~t vehicle will result in greater emissions 

durir.q hot operation than during cold operation. The 

addi~ional l~ad is ~xpected to result in rich c~eration~ 
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reducinq the oxygen available tc tbe catalyst ar.d thereby 

incr~asing erissions. 

~. 

.,. 
liY•id!1l ~orrection l~£!.QI~ !be NOx tab~Ed emission 

factors are normalized to 75 grains of water ~er pound of 

dry air. In order to correct sex emissions under different 

humidity conditicns, the formula fer the correcticn factor 

is qiven belcw, and is applicablE for all mcdel Jears: 

. ' ' 
r --~--~------~~---, 

. I I 
I Humidity Correction Factor for NOxt 
I I 

----- ~ 
I I 
1 c.r... i.o - .oocr., fH - 75.) 1 
I I 
I where: H = humidity (gr/11:) I 
I I 

!f tbe aFprcpriate humidity infor•ation is net availatle, 

the correcticn factor defaults tc a value of 1.0. 

durinq a vehicle's idle operating mode may be a~~rc~riate at 

trip attractions such as shonping centers, airpcrts, spcrts 

com~lexes, etc. Because idle emission factors ar~ EXftessed 

in units of ~missions per unit time, emission~ at idle are 

estimated usinq vehicle operatinq minutes rather than the 

conventional vehicle-miles-cf•travel. 

Light-duty vehicle idle emissicn rates are calculated 
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from the initial emissicn ratE~ and deterioration rates 

given in ~able !-~. The emission rates in gramEtminute at 

age Y are given by the tabled values; where the first term 

of any quantitv of the form a + t? is the initial emission 

rate (at aqe zero), and the coefficient of the EEcond term 

is the deterioration, expressed in utits of grams per minute 

per ~oooo mil~s. 

K. Cr~n~£~~ sng ~~5.EQ!:g!i!~ ~!i~§i£~ ~~tor~~ !n addition 

to exhaust emissio~ factors, the calculation of hydrocarbon 

emissions frcm gasoline vehicle~ involves evapcrative and 

crankcase hl~Q~arbQn emissicn factors. The two major 

sources of e~aporative bydrccarbcn e~issions from light-duty 

vehicles are the fuel tank and the carburetcr system. 

Diurnal chan~es in ambient tem~erature result in expansion 

of the air-fuel mixture in a partially filled fuel tank. As 

a result, gasoline vapor is eJpelled to the atmosphere. 

~unninq los!es from the fuel tanK occur as the fuel is 

heat~d by tte road surface during driving, and bet-soak 

losses from the carburetor system occur aftEr engine 

shutdown at the end of a tri~. 

?reviou~ editions of AP-q2 contained several equations 

a~d emission factors for computinq crankcase and Evapcrative 

hydrocarbon emissions. Since crankcase hydrccarbon 

emissions frcm post-i963 vehicles are negligible, only one 

emission factor and one eguation are presented. ~hese 

values are cetermined from data ccllected in the emission 

factor programs. Future rates are based on the assumption 

-22



Chapter • light-Duty Vehieles 

that standards currently in the regulatory process vill be 

implemented and that the vebiclee will meet the standards 

throughout their useful life. crankcase and evaperative 

~missions are not assumed to deteriorate as vehicles age. 

Co~posite evaporative and crankcase emiseic~E can be 

determined ueing: 

Fn = SUM( Hi•~ir ) 

where 	all low~r case letters are sut~cripts and: 

:;, 

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

Si ~ 	~he crankcase and evaporative emissicn factor 
for the ith model year, and 

Min = ~he weighted annual travel of the ith model 
vear during calendar year n. 

crankcaee and evaporative hydrocarbon emission rates by 

model year are summarized in Table !-8. !he exhaust 

emission factors in Tables :-1 and :-2 do ]£! include 

crankcase or eva~orative emissicr.e. 
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A. :n!f2QY£!io~~ ~his vehicle cateqory consists of trucks 

used chiefly fer personal trans~ortation which are ~owe~ed 

by gasoline-fueled, spark-ignited internal ccmt:us tion 

enqines. ~we sut-cateqories of light-duty trucks are used: 

trucks having 3. gross vehicle weight (GVW) in thP. range 

0-6000 pounds, and trucks with GVW in the rang~ 600~-6500 

pounds. :rucks ir. these two cateqories are essertially all 

two-axle, four tire trucks. ~rucks and buses having a GVW 

~bove A500 pcunds are defined as heavv-duty vehicles and are 

discussed in Chapters II! and :v. ~hese definiticns of· 

light-duty trucks a~d heavy-duty vehicles are identical to 

those in AF-42. Supplement 5. 

~he testing conditions used for the light-duty trucks 

in the 0-6000 ~ound range are the same as t~cEe in the 

Federal ':'est Procedure (F'!'F) for light-duty vehicles, as 

discussed in Chapter .,. '.Jntil thE ~9"''? model yEar. th'?-· 

trucks in tte 600~-asoo pcund range are to bE certified 

u~der the less stringent Heavy-cuty '!'ruck Procedures. !n 

~9"'9 the testing conditions for toth weight ranges will be 

the sa~e as those cur=ently in effect tor light-duty trucks. 
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B. '!'he com po site 

exhaust emission factor for gascline-povered Lt!E is given 

by: 

where all 	lover case letters are ~ubecripts and: 

so~ ( ) = summation over mcdel year (i), frcm the 
calendar year for vhich emissicn factors 
are being calculated (i::n) to the calendar 
year 19 years ~revious..(i=n-~9). 

Enpstvx a 	 Composite emission factor in gm/mi for 
calendar year n, pollutant f, average 
speed s, ambient temperature t, fraction 
cold operation v, and fraction hot start 
operation x. 

Cipn • 	 The F~P ci975 Pederal Test Procedure) mean 
emission factor fer tbe ith mcdel year 
light-duty trucks during calendar year n, 
and for pollutant p. 

~in • 	 The fraction cf annual travel ty the ith 
model year LD~e during calendar year n. 

Pipstvx =	~he tempetatarer speed, and hot/cold 
correction f&ctor for the ith rncdel year 
LDTs for pollutant p, average speed s, 
ambient temperature t, fracticn cold 
operation v, and fraction hot start 
operation x. 

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

Lp • 	 The vehicle load correction factor for 
pollutant p. 

Hip =	The humidity ccrrection factor fer the ith 
model year !DTs, fer pollutant ~· 

-25



Chapter !! light-duty ~=ucks 

C. Po!!ytan! !missi..Qn !~~!g~! ~Q! !ight-d~!i !!~£~~ ~be 

~ero mileage emission rates and deterioration rates (per 

10,000 miles) used to generate the tabled emissicn factors 

ar~ listed separately in Tables!!-~, !!- 1 a, and l!-1b for 

the 0-6000 pcund category, the 60C1-8500 pound category, and 

the comtined category. Emissicn factors for each veiqht 

cateqory are given in ~ables !I-2a through I!-ija, and ~atles 

!!-2b through I!-4b, and composite emission factors which 

combine the tvo weight categories of light-duty trucks using 

the national sales weighting statistics have been calculated 

for each calendar year by model year and are given by 

pollutant in ~ables I!-2 through I!-4. 

~ables !!-~c and !I-Sd present the average cumulative 

mileages for LDTs by age, on July 1. !he numtere in this 

table are derived from the mileages presented in ~atles 

:r-5a and !!-5b, using the 1ethcdolo9y presented in Afpendix 

G. 

D. ~jghting fgCtQ!~ lQ~ 1~l§~ ~ a~!~ !~jg~!i]g £~~§ 

f.Q£ ~21~~ ~able I!-10 presents tbE percentage cf o-esoo 

pound LD!s in each of the weight categories 0•€000 pounds 

GVW and 600~-~soo pounds GVW. These percentages may te used 

to veiqht the two sets of emission factors in ~atles !!-2a 

through !!-~b. ~his veightin9 was used to generate the 

emission factors in Tables I!-2 through !!-4. ~he 

perce~tage distribution by sales is based on naticnal data. 

2. Tr~~! !!i9h!iB9 Fa£lQ!~ A sample calculaticn of this 

r- presented in !able :!-5. In this sam~l~, 
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nationwide statiEtics are used, an~ the fraction of in-use 

vehicles by model year (vehicle age) is veigbt~d en th@ 

basis of the annual rate cf aileage accrual. 

calculation !av be "locali~ed" to reflect local ccounty or 

state) vehicle age mix, annual rate of mileage accrual, or 

botb. !n situations where local data are not available, the 

national data may be used. !able !!-5 is assumed applicable 

to proiections a~ well as existing situations. 

limited 

data are available for the develcpment cf correcticn factors 

for light-dutv trucks (lD!). tue to the si•ilarity of 

engine designs and emission control designs, lD~s are 

expected to behave similarly to lDVs under ether than 

standard F~E conditions. ~herefcre. the di~cussion of 

~ipstvx in Chapter ! is applicable to :D!s as well. with the 

following modifications: 

~ables !I-6a and !I-6b contain the general fcrmulas 
for calculating Pipstvx. The two tables differ in 
that lD~'s less than 6000 lbs. have three apFlicable 
~ipstvx eguatioos while tO~'s greater than 6000 lbs. 
have only two applicable equations. 
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F. Ai;, fg~gjtigning £g.£.r~g!i2B !!~!~I~ correcticn factors 

for air-conditioning, Aip, in light-duty trucks are assumed 

to be equivalent to the tDV air•conditioning correction 

factors, as discussed in Chapter !. 

G. !~higl! loJding CotI~!i2D l!fl~I~ correcticn factors 

for additional load (passenger and/or ln99age) of 500 

pounds, designated by thE term I~, are assumEd to be 

9quivalent tc those indicated in Chapter ! for lDV!. 

H. Eumidi!I Co~~!!.sm l!~!2I~ !be user is again reainded 

that this correction factcr is only relevant to NOx 

emissions. ~he correction factor and methodology discussion 

for lDVs in Chapter I is assumed applicable to ttTs. 

!. :£1~ Em!~si2D r~£t..2~§ I2! !Q1~~ As discussed in Chapter 

!, there are occasions which arise in which the emissions 

estimate mu!t reflect the idle operating mcde. !dle 

emission factors are expressed in terms of ela~sed time of 

vehicle oper~ting minutes. 

o-~QQQ lb. Tru£ks. ~dle emission rates for this truck 

veiqht categcrv can be calculated from the initial emission 

rates and detericration rates in ?able !!-~a. !hE 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 

initial emisEion rate (at zero mileage), and the coefficient 
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Chapter !: tight-duty ~rucks 

of the second term is the detErioration in g11minute per 

year. Y :~ the cu~ulative mileage divided by ~o,oco miles. 

§QQ~=~~~Q le~ ~r~£&~~ Similarly, the emission rates 

for this category can be calculated from the initial 

emission rates ar.d deterioration rates in Table I!-~b. 

J. ~I~~~~~~ fillg ~Y~~2£2~!~ lm~~~is~ !~£!2!~~ For a 

discussion of this topic, refer to Section K in Cha~ter :. 

mable I!-8 identifies crankcase and evaporative hydrccarbon 

emission factors by model year. 
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Chapter Ill 

A. IntfQ£Y£~12n~ ~his vehicle category consists of trucks 

and buses having gross vehicle weights (GVW) cf over esoo 

pounds anj which are powered ty gasoline-fueled, spark

ignited internal combustion engines. 

EPA test programs for determining in-use beavy-du~y 

vehicle (RD V) emission factor! use both the heavy-duty 

Federal ~est ?rocedure (F!?) and an actual urban road test, 

";he San Antcnio P.oad Foute (SAR~). The SAPP. is run under 

the folloving conditions~ 

.. . 	A111bient temperature = iSOF 

2. 	 Absolute humidity = ~s grains 

3. 	 Average speed = 20 ltph 

4. 	 Average stabilized operaticn .. '100% 

s. 	 Average cperating weiqht = .. ,K-20K pounds for gas, 

~CK-:OK Founds for diesel. 

5. 	 Average weight/CID = 4~-54 for gas, ~~-6~ for 

dies€!. 

,_ All tPsting performed in cne low-altitude city. 

8. 	 Vehicles receive typical in-use maintenanc€. 

9. 	 Ne !/~ program in effect. 

The F~r 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 net equivalent 

to on-the-road emissicns, regression equaticns were 

developed sc that on-the-road emissions (SA~F) could be 

predicted. 
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Chapter !:! Heavy-duty Gas ~rucks 

~he Sar. Antonio Foad ?.oute (SA?~) located in San 

·Antonio, ~exas, is ~.24 miles long and includeE freeway, 

arterial, and lccal/collector highway segments. A ccnstant 

volume sampler is carried en beard each of the test vehicles 

for collecticn of a proportional ~art of the exhaust gas 

from the vehicle. !his sample is later analyzed to yield 

mass emission rates. Because the SA~? is an actual road 

route, the average speed varies depending en traffic 

conditions at the time of the test. !he average speed tends 

to be arour.d 20 mi/hr, with about 20, of the time spent ~t 

idle. ~he test procedure e1issicn factor iE composed 

entirely of warmed·up vehicle operation. Eased on 

preliminary a~alysis of vehicle opera~ior. data, almcst all 

heavy-duty vEhicle operation is under warmed-up ccnditicns. 

At this time, it is not known whether the ~A~~ 

accura~ely represents averaqe urban H~V driving patterns. 

?relimi~ary analysis cf Les Angeles urban true~ cperatior. 

data indicatEs ar. average speed cf around ?.6 mFh, 6 ~ph 

hiqher than the ~A?R averagE speed. Data from ether sites 

have not been ar.alyzed. ~he read route does bave si~!lar 

characteristics to the ~epresentative light-duty driving 

schedule with respect to averaqe road speed and percent time 

at idle. Sir.ce traffic is likely tc te the majcr ccnstraint 

within the urban environmentr it is not surprising that the 

truck and cat schedules are similar. How~ver, the SAP~ (and 

the current LDV F~P) makes no attempt to account for the 

time that trucks spend idling as a result of deliveries, 

special o~erations (buses, garhaqe trucks), auxilia~y pcw~r 

equipment, e~c. 
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Chapter !!! 	 Heavy-duty Gas ~rucks 

Thus, it is possible that the final HD cycle that is 

developed ir. future rulemakin9 will have a higher· idle 

percentage and a lover average ~peed than the SA~'· Since 

the operational data have not yet teen completel, analyzed 

and trucks have not been tested on transient cycles 

developed from the operaticnal data, the tabled emission 

factor estimates are based on the SAFP driving schedule. 

Data were assembled from tvc major sources: 

1 • 	 The emission factors contracts involving testing of 
35 gasoline and ten diesel in-use heavy-duty trucks 
by chassis dynamometer versions of the Federal Test 
~rocedure (FT~) as well as over the ~an Antonio ~oad 
Poute (SAPP). 

2. 	 The emission factors (sensitivity study) of 19 
gasoline and 12 diesel in-use heavy-duty trucks. 
!hese vehicles were also tested by chassis versions 
of the FTP and over various experimental sequences 
(bot~ steady state and transient cycles). SA?P 
estimates were obtained ty using linear regressions 

1based on data source • 

~ther in-use heavy-duty vehicle and engine data which 

are available were not incor~orated because they were either 

not sampled usir.g current testing methcdclcgy (e.g.r 

gasoline 9-mcde concentration data whicb are net directly 

convertible to mass emissions) er vere ccllected on 

potentially non-represer.tative engines (e.9., er.9ines witb 

experimental emission control modifications). 

!he tabled emission values are based on all available 

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

~A~~ estimates by using reqressicn equations. 



Chaptet: !!! Heavy-duty Gas ~rucks 

B. '!'he co111posite 

exhaust emission factor for gascline-povered HDVs is given 

by: 

!npscq = SOft( Cipn•~in•Vips•Pipnog) 

where all 	lower case letters are subscripts and: 

SU!'! ( ) = 	su m111ation over medel year (i) , from the 
calendar year for which emissicn factors 
are being calculated (i;nJ to the calendar 
year 19 years i:revious fi=n- i ~l • 

Enpscq = 	Composite emissior. factor in 9m/mi for 
calendar year n, pollutant f, average 
speed s, truck weight o. and weight/pcwer 
ratio q. 

Cipn = ~he Federal ~est ~rocedure mear. e~ission 
factor for the ith model year HtG vehicle 
in calendar year n, and for pollutant p. 

~in = '!'he ft:acticn cf annual travel ty the ith 
model year HDG during calendar year n. 

Vips = the speed correction factor fer the ith 
model year HDG veh!cles, fer ~cllutant p 
and average speed s. 

Pipncg = the truck characteristic correcticn factor 
for the ith mcdel year HDG vE~icles for 
pollutant p, calendar year n, truck weight 
o, and weight/power ratio q. 



Chapter !!! Heavy-duty Gas ~rucks 

c. ~Qllutani fil!is~ion !§~.12.I~ !2I HDG£ !atle !!!-1 

includes the zero-mileage emi~sion rates and the 

deterioration rates (per 10,000 miles) used to 9enerate the 

emission factors giv~n in ~ables :!!-? through !!J-4. 

!able :r:-sa presents the average cumulative mileages for 

HDG trucks by age, on July 1. The numbers in this table are 

derived from the mileages presented in ~able !!!-5, using 

the methodolcgv fresented in Apfendix G. 

D. 1£!!~1 j~.ightinq Is£!£!~ !he nationwide fraction of 

gasoline-powered, HDV annual travel by model year is sbovn 

in ~able ::!-5. Localized data, if available, should be 

substituted when calculating the variable Min for a Sfecific 

area under study. 

E. Spe2i ~~rI_gctiQ~ Fa£!2r fQ! ~~Q~ In part tecause the 

SA~? may net te representative cf an average national 

drivinq schedule and in part because a need may exist to 

determine emissicr.s over localized driving conditions which 

differ significantly from the average naticnal driving 

schedules, a correction factor has been develcped for 

average speed. :he speed correction factors can te applied 

between 5 and 55 mph. 

As in previous editions of AF-42, the speed correction 

factors for hydrccarbons and careen monoxide are ccmputed by 

Vips = exp(A + E•~ + C*S*S) 


whf'rP e is the base of the natural logarithirs (2. "'118), 
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Chapter !!! Heavy-duty Gas !rucks 

S is the s~eed, and A, B, and C are coefficier.ts vbose 

values for various model years are given in ~able !!!-6. 

~he speed correction factor for NOx is given ty: 

Vips = A + e•s 

with l and E values also given in Table 1:!-6. 

!. ~I~£! £h~.I!.£!:.~i2~i£ £~!£!£ti£n !!£!2! i2E B.Q§~ 

Adjustment factors· also ha~e teen developed· fot heavy-duty 

vehicle weight and the weight/power ratic. (~he 

surveillance data samples used to ger.erate these ccrrection 

factors attempt to represent the national distribution of 

vehicles and therefore represent the national average weight 

and weigbt/~ower values. However, the sample sizEs are 

small. Naticnal averages are difficult to deter!ine sine? 

they invclve a knowledge of actual truck OFerating 

weiqht--not registered veight--and engine cis~lacemer.t. 

!lthouqh the Oe~artment of ~rans~ortation perfcrrs veight 

surveys, cubic inch displacement (C:t) informaticn has not 

been recorded. 

Since the basic beavy~duty vehicle emissicn factor 

assumes that the trucks are at half load, this ccrrection 

factor has been designed to adjust fer empty trucks er fully 

loaded trucks. !he weight and veight/C!D corrEcticn factor 

was develcped for weights ranging from 1~000 to 29000 pounds 

and a c:n cf 330 to 390 for qascline-povered vehicles. 

Correcticn factors for vehicles beyor.d these ranges should 

not he computed unless an engineerinq evaluaticn indicat~s 
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Chapter ~:! Heavy-duty Gas ~rueks 

that the for1 of the equation is appropriate. 

~he truck characteristic correction factor is computed 

from the follovinq equation: 

Pipnog = bO + b1 (W!/1000) + b2(WT/C!t) 

where: 

w~ = vEhicle weight 

c:D = engine's cubic inch displacement 

bO, b~, and b2 are coefficients given in ~able !!I-9. 

When HD~ weiqht and power infcrmation is net aTailable 

(as usually 1ill be the case), this correction factor value 

should be set equal to one. 

G. ~d!~ ~!i§siQ~ !actQ!§ IQ! ~~g~ Estimates ef gasoline• 

powered, heavy-duty vehicle idle emission rates fer HC, c~, 

and NOx can be calculated fron tbe informaticn in ~able 

H. f±~n!f~§~ eng ~!~Eorat!!~ ~fill§§l£n f~f!Q!~~ Eydrocarbon 

evaporative and crankcase emission rates are given in ~able 

!!I-8. !he HOV evaporative emis~ion rate was determined by 

assuming that HDVs travel an average of 1 0.9 triFe fer day 

and accumulate an average of 63.€ miles per day. 
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Chapter !V 

A. :n!I2~Y~!i2n£ ~he discussicn of heavy-duty, gasoline

powered vehicles in Chapter !!: is generally ap~licable to 

diesel-powered Heavy-duty vehicles. 

As in Chapter II:, the equation for calculating the 

composite emissicn factor is gi~en cy: 

~npsoq = SUM( Cipn•~in•Vips*Pipnoq) 

B. R91!~!~]! ~mi§~i2E I~~!2E~ 12! ~~~~ ~hE first year 

emission rates and deterioraticr. rates (per ~o,ooo miles) 

used to gene=ate ~he tabled emissicn factors are given in 

~able !V-~. 

~he mear. emission factors fer diesel-powered heavy-duty 

VP.hiclP.s arP giv~n in Tables !V·~ through !V-4. 

!able !V·Sa presents the average cumulative mil~ages 

for HOD vehicles by age, en July ~ ~he numtere in this 

table are derived from the mileages presented in ~atle !V-S, 

usinq the methodology presented in Appendix G. 
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Cha pter !V Heavy-Cuty Dies€l Vehicles 

c. '!'he discussicn of the 

weiqhting factor in chapter !I! is applicable tc diesel• 

powered HDVs as well as to qasclin€-powered HDVs. '!'able 

:v-5 gives the fraction of annual travel by vehiclE age for 

di~sel-povered HDVs. 

D. ~~~~~ £Q!~£tiQn .£.!£!9I !2I H~~~ Table !V-c gives the 

three coefficients needed tc compute the speed correction 

factors for diesel-powered, heavy-duty v~hicles. ~h~ 

correction factor can be applied tetween 5 and ~= npb. 

E. ~Y£! ~h~~£!~£iSti£ ~~£~9! !Q! B~lh As discussed i~ 

Chapter T:!, a cor=ection facto: has heen devElo~e~ to 

acccunt for heavy-duty vehicle veiqht and pcwer. '!'his 

correcticn factor is applicable to diesel-powered HDVs from 

19,000 to 55,000 pounds with engines ranging fro~ 5UO cubic 

inch displacement to 600 C!D. !his correction factor has 

been designed sc as to adjust the tablec exhaust emission 

factors (assumed to be at half lead) for Pmpty trucks or for 

fully loaded trucks. Tabl€ :v-E qives the ccefficients 

~eeded to compute the truck characteristic ccrrection 

factor. 

When weight and power infcr~aticn is r.ot availatle, the 

correcticn factor value should te set equal to cnE. 
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Chapter :v Heavy-Duty Diesel Vehicles 

F. Ijl2 ~mi~~iQD r~£12.£~ !QI ]~~~ ~he idle e~ission rates 

fo= diesel-pcwered H~Vs are given in Table :v-~. ~he idle 

deterioratior. rates are assumed tc be 2ero for all model 

years. 
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Chapter V 

A. :n~~gducti~.!l:. Motorcycles, which are not generally 

considered an im~ortant source of air pollution, have become 

more popular, and their nurbers have been steaa11y 

increasing in the last few years. ~he majority of 

motorcvcles are powered by either 2 or u-stroke air-coclea 

engines; howevei, water-cooled motorcycles and Wankel

powered mctorcvcles have recently been introduced. Until 

recently, the ~redominant use of 4-stroke motorcycles was 

for on-highwav use, while the 2-stroke motorcycles were 

pred~~ina~tly for off•hiqhway u~e. ~his differ~nce in use 

was primarily a reflectio~ of significant weight and pcw~r 

variations between available 2• and 4-stroke vehicles. As 

light-weight 4-strokes and more po~erful 2-strok@s become 

available, the relative number of motorcycles in each engine 

cateqory mav char.ge. Currently, the nationvide FOpulation 

Cf mOtOrCyC}PS is approximately 49i 2•stroke .and 5~l 

4-stroke. Althouqh separate emission rates previcusly vere 

given for 2-Etroke a~d 4-strcke engines, the eriEsion rates 

qivP.n hP.re are composites cf six diffP.rP.nt categories of 

motorcycles (small, medium, and large engines fer 2-stroke 

and for u-stro~e). 
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Chapter V l'lctorcycles 

B. ':'he co111posite 

exhaust emission factor for motorcycles is calculated using: 

where all 	lo~er case letters are sutEcripts and: 

SUM ( ) = summation over .mcdel year (il, frcm th~ 
calendar year fer whict emissicn factors 
are being calculated (i=nl to the calendar 
year "9 years 1=revious (i=n-19). 

Enpstwx =	Composite emission factor in gm/mi for 
calendar year n, pollutant ~. average 
speed s, ambient temperature t, fraction 
cold operation v, and fracticn hot start 
opera tion :1. 

Cipn =	The F~P ci915 F~deral '!'est Procedure) a:ea n 
emission factcr fer the ith 1cdel year 
motorcycles during calendar year n, and 
for pollutant J:• 

~in = 	 '!'he fr act ion cf annual travel ty the ith 
model year mctorcycles during calenda:: 
year n. 

?ipstvx = ~he temperature, speed, ar.d hct/cold 
correction factor for the ith mcd~l year 
motorcycles foe pollutant p, avErage SFeed 
s. ambient temFerature t, fraction cold 
operation w, and fraction hot start 
operation x. 
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c. Zero 

mileaqe emission rates and deterioration rates are given in 

!he mean emissicn factcrs for motorcycles are 

qiven in !ables v-2 through V-4. ~be emission factcrs a~e 

assumed to represent the average emissions for July of that 

calendar year. These factorE are for the same FT~ 

conditions (temperature, speed, etc.) as are 8fflicable to 

light-duty vehicles (see discussion in Chapter !). 

~able v-Sa preEents the average cumulative mileages for 

motorcycles ty age, o~ July i. !he numbers in this table 

are derived from the mileages presented in ~able v-5, using 

the methodolcgv presented in Appendix G. 

D. The fract!on cf annual 

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

correction factor takes into account tne ambient 

temperature, hot/cold weighting, and vehicle s~eed. ~h~ 

correcticn factor description in Chapter ! for light-duty 

vehicles is ~qually applicable tc motorcycles. Fre-~96g LDV 

factors are applicable to pre·1~~a motorcycles, while 

19~3-74 lDV factors are applicatle to 1978 and later model 

year motorcycles. 
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F. ~~ :!i~i2n r!£12~£ ~otercycle idle e'i~sion rates 

are qiv~n in ~able v-~. 

G. ~!s.E.Q£ati!~ ~mis~~QD Fa.£!£I§£ ~he 1ctcrcycle 

hydrocarbon evaporative emission rates were detErmined by 

assuMing that motorcycles travel ?.2 trips/day and have an 

average mileage of 5.2 mileE per urban trip. ~he nu~ber of 

trips per daJ and ~ileage per urtan trip ~ere takE~ from the 

19~~ ~alluF ~ototcycle Survey. 
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TlBl! 1-1 

!IHIOST IRISSIOI llt!S 

LIGHT-DOTI •EBICL!S 

roe ILL IBEAS EICEPT CILIFOllll llD HIGR-llTITODE 

______________--l::AlGiliiiil_i_:.!=.iiuii1u ==,
II llV nncu· I DIT!llDl&TIOI 111'1 I 

POl.LOTU'I' I IOD!L J!li U EIUSSIOI ll'fE I (PEI 10.000 Bii.iS) I 
-----------1------------11--------------- -------------------

HC I ' PRE-19r.B uI l ".•5 o.se 
HC I 1'68 -197' ll 2.•n O.Sl 
RC f 1915-1979 11 1.11 0.21 
RC I 1'180• 11 o. u o.2J 

I rt 
cc I PR.1-19'8 ti 68 .JO l.06 
co I 1968-19711 I l I. 111 '· 15co I 1'75-1'179 I 18 .60 2.ao 
co I 1980 I 1.00 2.30 
co I 1981• I 1.1ao 2.00 

I I 
IO:a t PRl-1968 t l.58 o.oo 
IO:a C 1968-1972 l o.oo".•l 
IO:a & 197 3-19H I 2 .. 98 o.oo 
IO:a I 1975-1976 I 2 ·''2 o.oe 
10:1 I 1977-1'80 I 1.50 o. u~ 


IO:a I 1981• t 0 .29 0.22 


---------•-------- ·--------
Tbe !:ahaust E•issioo ractoc is calculated fto• 

the linear equation c ~ • + bY. vbere C is tbe 

eabaust eaission factor for a Tehicle •itb 

cuaulatiwe ailea9e n. a and b are t~e factols 

listed in the abowe table. and Y • B/10000. 
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'UBL! l-2 

ftID-YElB !lftAUST EftlSSIO' flCTOIS FOR llG8T-DUTt f!RlClES 
BIDIOCllBOIS (Cft/BIJ 

FOi Ill IECio•s EICIPT CALIFOllII AID Rl,H-ILTITUDE 

I "ODU I CA LEIDA I nu - July •
ITl:U I 1970 1971 1972 1973 l'J7Q 14175 1916 1977 1''78 1'7'J 1980 H8 l 

----1----------------------------------- ------------------------------------· ' l9!i 11 111.2 • I 
19!>2 I 111.0 1" .2 I 
19531 ll. 7 Ill .o HI. 2 l 
19 !1 i.1 1].Q u.1 14.0 1q .2
19!>51 13.1 t3.• n.1 u.o lQ .2 
t9!16 r 12.8 u. 1 il.11 u. 7 111.0 lQ .2 

1'57f 12.s 12 •• u. 1 13 .Q ll. 7 u.o 


'" .2
19!181 12. l 12.s u.e ll. 1 13 ... 1l.1 ,...o 111 .2 

19!>9' 11. 7 12.l 12.!> 12.8 tl .1 ll. Ii 13 .1 u.o 111.2 

19601 11.J 'tl. 7 12. 1 12. !> 12 .8 1l.1 13.t& 11.1 14 .o 111 .2 

196 11 10.CJ 11.l 11.1 12. 1 12.s t2.8 ll. 1 13.Q u.1 n.o 111.2 

1962 J 10.5 u.J 11. 1 12. l 12. !) 12.e ll.1 1.J. q ll.7 111 .o , ... 2


10 ·" 
1% 31 10 ... 10 .. 9 11.l 11. J 12.1 12.5 12.8 '3. 1 13.11 n.1 ,,. .o 
19b&I ! '·' 10.11 to.' 11. 7 12., 12.5 12.8 11. 1 11.11 ll.l9.3 ll .l 
19651 8.7 '·'9.3 10 •• T0.9 tt. l t1. 7 12.1 12.s 12.1 ll. 1 l l .• 
1966 I e.o 8.7 '·'9.l 9. CJ 10.11 10.9 11. 3 11.7 12 .. 1 12. !) 12 .8 11.1 
1 'J6 7 I 7.2 a.a 1.1 9.l 9.,9 10.11 11.J 11.1 12 .. 1 12.s 12.810 ·' t 1968 I s.o S.7 6.J 6.,9 1.• 7.9 8.3 8.7 9.• 9.8". 3 ,_, '· 1lf969 I l.~ •.3 s.o s.1 6.l 1.11 e.J 1.1 

'· 12.7 ... J '). 0 !>.7 '·' 6. CJ 1 ... 7.CJ 8 .. l 8. 7 '·' 
I 1'7 l I 2.1 l.!> 11.1 !>.D s.1 •.l 6.9 1.11 7.9 8.J 8. 7 
IT972f 2. 1 J. ') 4.l s.01 S.7 i.3 6.9 7.11 7.9 8.l 
g19'131 2.1 3 • ., la. JI s.o !) • 1 6.3 1. I& 7.9 
11974 I 2.1 3. !a I I& .l s.o s.1 '·' 1.11 

119701 l.5 1. .. 3 9.1 

,_, '·J i ·' 1197!>( t.]' 1.6 2.2 2.5 2.8 1.1 
I '9761 I 1.6 l.9 2.2 i .• s 2 .8'. 3 
119771 I t. 3 •• 9 2 .2 2.s 

, • 3 I 1978 I I '·' 1.6 1.9 2.2 
j l9791 I '. J '·' 0.6'·'f 198 0 I I O.l 
I t98 1 I I o.1 
,,9821 I 
11'1! l 1 
I 198111 I' 
1 l98'>1 I 
I 198t l I 
119871 l 
; 19681 I 
t 19BCJ I I 
f 199 O I I 

•I .. ISSJOI FlCTO!S roe YEHICLES THROOGB "ODEL !EAR 197!> IJD THROUGH 

CILtlDll YEAR 197!> AIE BASED 01 lCTDlL TESTS or 11-DSI iERICLES .. 

POST-1975 CALIIDlR JEA• t~JSSIOP FACTORS FOR ALL f!RICL!S 11£ PIOJECf!D. 




-------------------------------------------------------------------------------

TUU I-2 (FO JI CU.UDAI JEllS 1'82-19'3) 

BID-TEii EIHIUST IftISSIOI FACTORS FOR LIGHT-DOTI YEKICl!S 
ff!D llOCAIBOI S (Cft/ftl) 

FOR ALL JIEGJOIS tlCEPT CllJFOllll AID HICB-&LTITODE 

lf!O D l.L I CALUDll HAI - July 1 
(1EU 11982 t983 198 4 198!> t98£, ne1 198 8 1989 " l9'JO 199, t992 1'393 I
----1------------------------------------------------------------------------1 

19(, 3' 111.2 J 
1%~1 14 .o 111. 2 r 
PH~I 13. 7 14.C 14 .2 I 
19tf>I n.11 13.1 111. 2 

'". 0
l%1f n. 1 13.&I n. 1 1Q. 0 1 (I .2 I ' 
1%81 10.1 10.4 10.6 10. Cj 11.1 11.11 I 
1Yf- 9 I 9 .13 10. 1 10." 10 .6 10. !'j 11. 1 11.11 I 
1970 I 'l .11 9.B 10. I to .11 10 .6 . 10. q 11. 1 1 ' • (I I 
1Y711 ':J.1 9.8 10. 1 T 0 0 11 lC.Ei TO• 9 Tl. l 11. 4 I 

lj. 7 9.11s12 I '·" 9. II 9.8 10.1 \0. Ii 10.6 10.9 11., 11. (I I 
1.,7 _;I ~.] 8.7 <l. l q. Cl 9 .e 10. 1 10 .4 10 .6 •0.9 11. 1 ".11 I 

I lY IL I 7.9 e.J 8.7 Cj. 1 q.a 10. 1 10.4 10.f. 10.9 11 .. 1 11.4 I 
I ~y 1 ~ I J.J J. !> 3. l 3.9 

q ·" 
II. 2 ... 3 ...~ 11.6 ... 7 ... s". 0 ".'119761 J.1 J.3 3. !> 3.7 fl.O •• 2 •.3 II .II ". b Cl. 1 II .8 I ' 3 ·'1·1·n11 2.s J.1 J.l 3. '> 3.1 J. 'i ...o II .2 ca·" ".6 11 •.1 I"· J11'i7l' I 2.':> 2.8 3.1 J.J 3.; 3.7 3. 9 11.0 •.2 ... l 11.• I" • f> 

I 197'!1 I 2.2 2. 5 2.8 J. 1 3.3 3. 5 J.7 3.9 ... 0 11.2 4.3 I 
Q ·"fl'Hllll 0.9 1.2 1. '> l.8 2.1 2.J 2. 5 2.1 2.9 1.0 3.2 3.3 I 

1198 t I 0 .f> 0. <j l .2 1 • ~ t.8 2.' 2.3 2.!> 2.1 2.9 l.C J.2 I 
I 19t'2 t o. l 0.6 0. 'I t. 2 1.5 1.8 2. 1 2.3 2.s 2.1 2.9 J.O I 
I 1CJH t o.3 0 .. £. 0. 9 1.2 1. 5 1.,8 2.1 2.J 2.5 2.1 2., I 
tl'Jlllil O.J 0 .b 0 .'!l 1. 2 1.5 \.8 2.\ 2.l 2. !i 2.1 I 
1191-~I 0. 3 0 .6 0. 9 1.2 1 • '> 1. 8 2. l 2. l 2.5 I 
I 1% f. I 0. l o.6 o.9 1. 2 1.s 1.e 2.1 2.3 I 
rt~H· 71 0.1 O.b 0.9 1.2 1.5 1.8 2.1 I 
I 19fB 1 0.3 0.6 o. CJ 1. 2 1.5 1.a I 
119eq1 o.1 o.& 0. CJ 1.2 1 • '> I 
119'!H1 I o.J o.ti 0. 9 1.2 I 
I 199 1 I 0.1 0.6 0.,9 I 
I 1'1921 0.3 0 .6 I 
1199:: I 0 .J I 

ur.1~s10• FACTORS fOli VEH1CLt;S THIWUGH l!OOf:L YEAR 1975 AID THROUGH 

CALJIDAR YEAR 1975 IRf. ~ASEU DR AfTUAL TESTS or 1•-USE VEHICLES. 

rosT-1915 CILEIDIR ?EIR Il!1SSIOR FACTO~S FOB &LL VIHICL!S ABE PROJECTED. 




---- ---- ------------------- ------------- ---------------- -------

UBU: 1-3. 

"JD-t!ll EIBIDST EhISSIOI FlCTOBS FOB lICHT-DDTI WEBICllS 
C.181101 llOIOJIDE (Git/Ill) 

FOB Ill IEGIOIS EIC!PT ca11ro1111 AID BIGB-llTITODI 

'"ODlll ClLEIOAR IEll - Julr 1 
IYEAR S1970 1911 1912 1971 191~ 197~ 1!16 1977 1978 1979 1980 1981 I ,____ ,___________________________________ ------------------------------------1 


-

119~ 111n. CJ • ·1 
t 195 2 I 118.S 119.9 I 
119~31117.1 118.5 119.9 I 
1195•q115.6 117.l 118.5 119.9 I 
119ss11u.o 11s.6 117. 1 11a.s 11'.9 1 
119561112.CI 1111.0 115.6 117.1 118.~ 119.9 I 
119!:71110.6 112.• 1n.o ns., 111.1 118.s 119.CJ 1 
119se11oa.1 110.6 112.11 tu.o ns.6 111.1 11a.s uCJ.9 1 
t1959t106.11oa.1 uo.~ 112.11 1u.o 115.fi 111.1 na.s lU.9 1 
J19601104.7 106.7 108.7 U0.6 112.• 114.0 US .. fi 111 .. 1 ne.s "'·' I 
!19fl111Dl.• 1oca.1 106.7 1os.1 110.6 112... 1u.o 11s.• 1n.111a.s 119.CJ a 
11%21 99.9 102.11 1011.1 11u•• 1 10a.1 110.• 112.ll 1u.o ns.6 111.1111.s 119.9 1 
11%31 97.1 99.CJ 102.Q 101&.7 lOt..l 108.71110.& 112.1& 1111.0 11S.l> 111.1 118.S I 
p%cq 
119651 

911.0 
90.& 

97.1••.o 99.9 
n.1 

102.Ai 
99.9 

lOAl.7 
102.4 

106.71108.7 
TOll.71106.7 

U0.6 
108.1 

112.• 
110.6 

1111.0 
112.• 

11S.6 
1111.0 

111.1 
11S.6 

I 
' 

11%61 e1.o 'J0.6 9•.o 97.1 99.CJ 102.lf11011.1 106.7 108.7 110.• 112.• 114.o: 1 
fl%71 t!l.O 87.0 90.6 91.0 'J7.t 99.91102.11 tO•.l 106.7 108.7 110.6 112.11 I 
11CJ&e1 s2.1 bO.a 68.7 76.o 82.8 &9.01 911.1 99.8 1011.l 101.11 1t2.• 116.2:1 
f19691 •11.2 52.l 60.8 68.7 76.0 82.BI 89.0 CJt.7 99.8 1011.l 108.ca 112.11 I 
J1970I Jia.e. ca1.2 'l2.l i.O.a f.8.7 n..01 82.e s9.o 911.1 ''·' 101t.l 101.11 1 
119111 J11.a u.2 !>2.J 60.e 68.11 76.o e2.a 89.o , ...1 99.B 1011.1 1 
119721 1•.8 QJ.2 ~2.3 60.81 &e.1 76.0 82.8 89.0 94.7 99.8 I 
tl973t 3•.8 113.2 S2.ll 60.8 68.7 76.0 82.8 89.0 911.7 I 
1197•1 3C.8 111.21 52.l f.0.8 68.7 76.0 82.B 89.0 t 
1197~1 .20.lf 21l.l 28.2 32.1 35.7 39.0 112.1 I 
t197tl I 20.J 211.1 28.2 32.1 JS.7 JCJ.o I 
119771 I 20.3 2'.1 28.2 32.1 JS.7 I 
!197Pf I 20.1 211.1 28.2 32.l I 
i 1979f I 20.1 211.1 28.2 t 
J 19ll01 I ca.ca 7.s I 
flCJf! 11 I 2.6 I 
119~21 I I 
11'.!f'll I I 
119eq1 I I 
i l'.lll ~I I I 
I 19e fl I I J 
119E71 I I 
p9t<81 
119e9r 

·!. 
~ 

I 
1 

119901 ·''.. .._. I 
---~~----------

•E~ISSJOI 	FACTORS FOR VEHICltS TBROUCH ftODEl !EAi 1975 AID THROUGH 
CALEIDlR JEii 197~ IRE BASED 01 ACTUAL TEsrs OF JI-VS! t!RICLlS. 
POST-197~ CALEJDAR !EAR EftJSSIOI FACTOR~ rox ILL •EBICllS AR! PIOJECTlD. 



-------------------------------------------------------------------------------

TABLE J-3 (FO II CALllDlll lEAIS t982- \99)) 

HID-YEii llRlUS! ll'IISSIOI FICTOIS 101 LIGHT-DUTI tlBIClES 
CIJ~O• ftO•OllD! (Gft/HJ) 

FOR ILL RE~JOIS EICEPT CALIFOl•ll AID Hl~H-ILTITUD! 

I l'IODEL I Cll.!IDU nu - Jaly l I 
fl Ell 11'82 1'J83 1'8Q 1'8'!> 1'J86 1'87 1988 1'8CJ l'JCJO 1'H1 l'J CJ 2 l 9CJJ I 

·----·-----------------------------------------------------------------------111JE.3 C 11'J ~ IJ 
f1%lq118.S ll'J.'J ,,,_,11%!lll17.1 118.!I 
1nu1 ns.6 111. 1 118.S "'·g
1'6711u.o ttS.6 1n.1 118 .s 119 .9 

19"81119.7 12l.t 126.2 12CJ.2 112 .1 1311.8 

1'9f>'Jl 11'.2 12l.l 126.2 12CJ .2 ll2. 1 l Jll. 8 


"'· 71970( 1t2.• l t{) .2 t 19. 7 12). 1 126 .2 129.2 112. 1 l)Q.8 

1CJ1111oe.11 '12.• 1 u•• 2 12 3. 1 126.2 129. 2 u2.1 1JQ.8
"'· 71'72f 10 4.l 108.11 112 •• 11' .2 119. l 12 3.' 126. 2 1241 • 2 132. t 1311.8 

lHll •n.a lOC&.3 108.• 112 ... , 1 b .2 ll'J. 7 12l. 1 126.2 129. l 1l2. 1 1Jll .a 
19 711 I 'Jlt.1 ''·8 lOQ.3 108 ... n2.q 11&.2 llCJ.7 121. 1 12f>. 2 129.2 132.1 1311.8 .. 

.. s.o o.s ..,.8 51.'J 51.11 55.6 57.l 58.'J 60.11 fi 1.' 63,,l f>ll. S · I 
'' 7!>1976 ca 2. t QS.O u.s 09.8 53.8 51).6 57.l 58.'J 60.11 '1.CJ 63.3' I 
1977 39 .o •2.1 •S.D •7.5 IIsCJ '·' .8 51.CJ 53.8 ss., !'>7.l 58. 'J 60.11 '61.9 .. 1 
1978 JS.7 19.0 1t2.1 QS.a "1.s 119.8 51.9 53 .a 55.6 57.l 58.9 60.4.l 
lH'J 32.' 35.1 J'J.O 112.1 .. s.o 111. 5 ll'J.8 51.8 55.6 !>1.3 ~8. 'J I 
1980 10.CJ u.1 n.o 19.8 22.3 211.6 26 .e 528.'·'7 JO.II ll.9 ll.11 311.8 I 
l'Jfl 1 ').] 8.l n.o 13.6 16 .o 18.2 20 .2 22.1 23. l 2s.2 2(,. 5 27 .8. I 
1962 2.6 S.3 B.l 11.0 1 3.r. 16.0 18. 2 20.2 22.1 23. 7 25.2 H.5 I 
l!HlJ 2.6 s.J e.3 11.0 1 J.6 16. 0 l8.2 20 .2 22.1 2l.7 25 .2' I 
19811 2.6 s.J 8.3 11.0 U.6 ".o 18 .2 20 .2 22. l 23. 7 I 
lCJE!., 2.b 5.l B.l 11.v 13.b 1ft. 0 18 .2 20.2 22.1 l 
1986 2.r. 5. l 8.3 11.0 13.6 16 .o 18 .2 20.2 I 
i9e 1 2.6 S.3 8.l 11.0 ll.6 16 .o ts.2 I 
1968 2.6 s.1 B.l 11.0 ll.6 1' .o I 
198'J 2.f> s.1 8.3 11.0 ll.6 I 
199 0 2.6 s.1 8.l 11.0 I 
1419 1 2.6 s.1 8.3 I 
1992 2.6 s.3 I 
199 l 2.6 I 
------- --------- -- -------- ------'.7:-~---- ---------- ------------- -------- ----- 

."" ..... 
' ·~·· 

•EU SS IOI FICTORS FOR VEHICLES TH ROD GR PIODEL nu 1975 IJD THIOOGll' ,
CAlUDIR ?UR 197!> ARE BISED 01 -tCTUIL TESTS or 11-0S! VEHICLES. 
POST-1975 CAiE•DlR tEU u1 ss1oiXucro11s ro1 UL 1 EHICLIS Al£ PIOJECTED. 

'=· 

http:1CJ1111oe.11


------------------------------------------------------------------------------

•• 

-------------------------------------------------------------------------------

TIBU I-fl 

ftJD-!!11 IIB&OST 1!155101 FlCTOIS 101 lIClt-DO!t f!ftICL!S 
llTIOGI• OIIDIS (Cft/ftl) 

FOi Ill IEGIOIS EJCEPT CALlFOllll llD IIGft-ll!lTOD! 

I PIODEL I CllEIDll Jiii - July 1 
IUAR I 1910 1971 1972 1913 nu 197!> 1976 1'77 1978 1979 1980 1981 

·----·----------------------------------------------------------------------~-I 195 1 l.6 
119~2 l.fi l.6 I 
11'53 l.6 l.6 l.6 
119~ fl l.6 l.fa l .fa J.6 I ' 
tl!ISS l.6 l.6 l.6 l.6 3.6 I 
119~6 l.i l.fa J.f, 3.6 l.6 l.61 
11957 l.6 l.6 l.6 l.6 l.6 3.61 l.6 
119~8 l.6 l.6 J.6 l.6 l.6 l.6i l.6 3.6 
fl9~9 l.6 3.6 3.6 J.6 l.6 J.61 l.6 3.6 l.6 
11%0 l.6 3.6 J.6 l.6 1.6 l.'' 3.6 l.6 l.6 l.6l.,r1% 1 l.6 l.6 3.6 l.6 l.61 J.6 J.6 1.6 l.6 l.6 
I 1'62 l.6 1.6 1.6 J.6 ) .6 J.61 1.6 l.6 J.6 J.6 l.6 l.6 
11963 l.6 l.6 l.6 l.6 l.6 l.61 l.6 3.6 1.• l.6 3.6 3.6 
11%0 l.6 3.6 l.6 l.6 l.6 l.6 I 1.6 l.6 1.6 J.6 l.6 l.6·' 
t 1%5 l.6 l.6 l.6 l.6 l.6 l.61 J.6 J .6 ]~6 J.6 l.6 l.6· 
f l9U J.6 J.6 l.6 J.6 l.l> I l .6 l.6 l.6 l.6 l.&] .. 
l%7t l.6 l.6 3.6 l.6 ) .fi 3.61 3 .. 6 3.6 J.6 l.6 J.6 l.6 
1'68 I 

3 

q ·" 

·' 

4.4 ca. ca ..... Cl .II ..... II ., IA .·" Q .4 4.fl 
q ·" ".,,

,,691 Q•• II .1 ..... .... 	 4.11 ..... If ... 'I.... 	 ~-· ·" .•al& 
••• 

Q... .. ...19701 	 ,. .. "·"'Q .111 .II .II ·" q •• Q..... 

19711 '·' '·' Q ... ...... 11.•11 "... .. ... .. ... 11.4 "... III .1& '·' 	 II .II"·" 	 Q... .... I19721 	 ..... II .Ii 11.111 .. ·" .. ·" •••
1.0 "·" "·"3.0 l.O 1.0 I19731 l.O J.01 3.0 1.0 1.0 

19H1 1.0 1.01 l.O J.O 1.0 J.O l.O J.o I 
197~ e 2. 5 I 2. (> 2.1 2.8 2.9 J .o 1.1 r 
1976 I I 2.5 2.6 2.1 2.8 2.9 l.O 
19771 I l.6 1.a 2.0 2.1 2 .5 ' 
19n a I 1.6 2.0 . 2.J'.8 
19791 I 1.6 1.e 2.0 

l9U>j I 1.8 

19a 1r I '·' 0 •• 

19821 

19831 

198 •11 

198 51 

198f>I 

1ge1 r 
1'91l 8 I 

I 198 9 f 
I 199 o I 

•I~ISSIO• 	 FACTORS FOB Y!BJClES T880DGR BODEL 1!18 197~ AID THROUGH 
CAtF.•DIR YEAR 1975 AIE BASED 01 ACTUAL TESTS or 11-DSE IEfflCLES. 
POST-1975 CAlEIDAR YEii IBISSIOI llCTOBS FOi ILl IEHICLIS 18£ PIOJECT!D. 
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-------------------------------------------------------------------------------

tABLl I-11 (fO II CU.EIO.U nus 1'82-199l) 

1111>-JUI llHAUSf lflISSIOI llCTOIS 101 UGllT-DUTI YillICLES 
IIfROGU OllDES (Gll/ftl) 

FOi lLl IEGIOIS EICEPf ClLIFOllIA llD HI GB-A LTJTll DE 

I llOD El. I CILEID&I 1£11 - Jiil y 1 

1nu f 1H2 1983 19811 nss 1'8' '987 1988 1989 1990 tCJ91 1992 199] 


----1------------------------------~----------------------------------~----1' 
l'lf> l t l.6 

19UI l.6 3.6 

196!> I l.6 l.6 l.i 

19661 l.6 3.6 l.6 l.6 

19671 l.6 l.6 l.6 J.6 3.6 

1'681 .." ..... 	 ..... ".ta,,,,, 	 .. ·" ".11 ••• " .... ".. ....1'701 "·" 

Q ·" .. .. ·" "·. ".4.... ".. ••• .·" "... 
197111 1.0 1.0 3.0 l.O l.O l.O l.O l.O l.O l.O 3.0 J.o 

1'7!>1 l.2 l.2 l.l l." l.lf l.5 l.5 l.6 l.6 l.1 l.7 1.1 

19761 1.1 l.2 l.2 l.l 3 ... l.11 l.5 l.!> l.6 3.6 l.7 1.1 

1917 l.7 2 .e l.O l.2 3.l l ... l.S l., l.7 l.8 J.9 II .Cl r 

1978 2.5 2.7 2.8 l.O 3.2 l.l l." l. !> l.6 3.7 J.8 l.9 I 

1979 2.3 2.S 2.7 2.8 3.0 l. 2 l.3 l." 3.5 l.6 l.7 l.8 I 

1980 2 .o 2.l 2.s 2.7 2.8 1.0 l.2 l.l 1.11 l.~ 3 .6 J.7 ·1 


1ne1 0.7 1.0 1.l 1. 6 1 • 9 2.1 2.4 2 .6 2.1 2.9 J.1 3.2 I 

1ne2 O.lt 0.1 1.0 1.3 '. 1.9 2. 1 2.11 2.6 2.1 2 .9 l.1 I
6 

• 

197 11 .. ... "... .. ... Q •• ..... II•" .. .. 
19721 II .II ...... ·" 	 "·" 

Q ·") .o 3.0 "·" 3.0
19731 l.O ..3.0 ·" 3.0 "-· ..J.O ·" "·"3.0 "." 3.0 3.0 
"... 

3.0 

1198 3 	
I tCJ811 0.11 0.1 1.0 1. 3 1. b 2.1 2.11 2.6 2 .1. I 

1198 !> o.- 0.1 1.0 1.) '·'1.6 1.9 2.1 2.ti 2.6 I 

11'H () ... 0.1 1.0 l.l 1. 6 1. 9 2.1 2 .Q I 

11987 0.11 0.1 1.0 1. 3 1.6 2.1 I 

t 1988 0 ... 0 .1 1.0 1.3 '·' 1.' I 


0.1 1.0 l.J l. 9 2.1 2.11 2.6 2.1 2. 9 I0 ·" '·' 


1.6 

11'8' 0 .11 0.1 J.O 1.3 t. 6 I 

11'90 0.11 0.1 1.0 1.3 I 

(19'1 O.ll 0.1 1.0 I 

I 19' 2 0.1 I
0 ·"I 1'93 	 o... I 


•!"ISSIOI 	FACTORS FOi Y!RICL£S TfflOUGff ftODEL lEAI 191~ llD THBOOCH 

CAL£1Dll 1Ell 1915 ARE BASED 01 ACTOAL TESTS or II-USE Y!HICLES. 

POST-1975 CAl!IDll YEii EBISSICI TACTOIS FOi ILL Y!HlCLlS ABE PBOJICTED. 
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'ehicle 
__!9!_ 

1 
2 
] 

Ii 

s 
6 
1 
8 
CJ 

10 
11 
12 
13 
1Q 
15 
16 
11 
18 
l CJ 
20 

Tll!LE J-5 

TllYE1 IEIGB!IIG FlCTOR CltCUllTlOI 

cat (b) 
Fraction Total Annual rtilea9e 
-1!!9.i!ll.!!ll!L Accuaul•tion Bate .i!l!Jll

~---~900-~---o.01s 1192 .!> 
0 .107 l!J OO O 1605 .o 
0 .107 141000 1'198 .o 
0 .106 13100 1388 •• 
0.100 12200 1220 .o 
0.092 11100 103' ·' o.oes 10 JOO 875.5 
0 .011 9400 123 .8 
0.,066 8500 561.0 
o.os2 7600 ],5.2 
0.039 b700 2f> l .3 
0.021 &600 178.2 
o.ou 6200 111 .f> 
0.011& 5900 82 ..f> 
o.oo~ !> !>00 I& 9 .!> 
0.006 ~100 l0.6 
o.oos 5000 25.0 
o.oos 4 700 23 .s 
0.005 '41COO 22 .o 
o.ooca llQOO ___ll.i_ 

soft: 11101.0 

C(a)• (b)/SIHIJ 
II!!U~tio! 

0.106 
0. 14'2 
o. uJ 
o.12J 
o. 108 
0.092 
0~077 
o.061t · 
o.o~o 
O.OJ5 
0.021 
0.016 
0.010 
0.001 
o.001t 
o.OOJ 
0.002 
0.002 
0.002 
0.002 



TlllLI 1-SI 

&'ERIC! CUftULlTlfE ftILEIGE 
BY •EHJCL£ AGE - JUlJ 1 

~!E.!!=~YI!-1!!!£!:!~ 

l ~9L2 

2 19b22 
l l'l'' 
• •8141 
~ 61022 
b 7299) 
1 e•o'•
8 ,_122 
9 10 3297 

10 111!!)71 
11 1189~6 

12 12~b~6 
13 132111 
1- 1382b~ 

'~ 1~4062 
16 1Q9462 
17 1~4~'' 
16 l~'q'~ 
19 164090 
20 168499 

the •etbodology tor calculating awera9e cu•ulatiwe •ilea9e 
is presented in Appendix G. 



----------------------------

'Uf!U: J-6 

Geaeral For•al• for Bipstvx 

T•e general fai•ala fol the &peed-t..peiature-•ot/cold correction 
tactoi. Ripst••• for LIGl~-DOT1 'EBICl!S is giwea b7: 

Bipstn = .L!!i.!!~!!LL!lGlfll!L!....lillllllll 
DEIOll 

where (Using • for aaltiplicatioa aad e•p for e~poaeatial fuaction): 

BIG lT!Ill : " •tezp(a-b~T) • c • d•A)•(•(2.s1)/w(2.2')) 
BAG3TEBft : .( et f•A)•(w(g.sl)/w(g.26)) 

jeA)•C•(g.s2)/w(g.lf~))UG2Tl!lft ( 1-•-•J. ( b t 

DEIO!I "' (dO • d 1U) 

w traction of total mil~s which are driYea iD cold start condition 
s = lractioa of total ailes which a1e driwea iD bot start condition 
T • aabient te•peratare (F} 
I = •ehicle a9e ainus 1. in yeacs 
q = indea for •odel-7eac/reqion groups• see Table I-6a 
s1.s2.sl • awerage speeds (•iles/bour) tor bags 1 0 2 0 and 3 
•(9.si) • b•g-&pecific speed coc-rectio~ &actor; see Appendix' 

and whu:e: 
a.b.c,d,e,t.h.J.dO. and d1 are constant coefficients vhich are 

fonctions of •odel-y•ar qroup and pollutant. as fallows: 

1P~l-rqii;--~--;--ii-l-Cj--d"l-;--1-t-lb-l--J-9-;ro-n1 
1--- ---1-------·-------1------1-----1------1-----1------1-----1-----1---
1 Hf 1 I 2.'•l101.0Ul7HI .n !I .!>&91 11.,75 ' .J9l 5.69 I .111•1 s.u1 .111 
I KC 'l I 2.111101.01111791 -2.•11 .,8bll 2.u I .,!>55 2.t.1 I .s'Jll 2.eo1 .64 
I HC JI 2.113391.0235911 .t.211 .1011 1.11 I .2e.11 1.<l5 I .2701 1.l8f .28 
I ilc 11 I 1.,'J,3111.022269, -.0321 .,111151 .497 I .,3!>7 • 21lll • l751 .5'1( .,28 
f--- ---t-------1-------1------1-----1------1----- ------1-----1-----1---
, co 1 I S.65fl81.,01S9'Sl-111.7tq 9.,621 •2.,8•1 !>.7' 57.57! 7.7•156.•317.,59 
I co 2 I 5.651181.0159651-ll.8'11 9.771 25.261 Cl.,71 3~.901 6.,701],.,110t6.7' 
I co J I 5.5116Di.028911St 11.,291 11.21q 15.,851 2.,311 21.,171 l.llrH.701].,111 
I co II I •.2391(.0115221 -.20 I ft.,'J91 Cl.,121 2.20 J.961 2.121 6.,981).,UI

1--- ---r-------1-------1---~-1-----1------r----- ------1-----1-----1---
11101 1 I -100. I o.. o I 1.111 l o.o I 1.25 f 0.0 0.81 I o.o & 1.0 I O.O 
IJIO• 2 I -100. I o.o I l.t6 I o.o I 1.,2b I o.o o.eo I o.o I 1.,0' o.o 
111ox JI -100. I o.o I J.26 I .,3351 2.,99 I .1811 1.,89 I .,1161 2.1111 .18 
PIOll II' -100. I o.o e J.05 I .JlBI 2.88 I .180 2.01 I .1261 2.,461 .1e 
·-~ __ •______ , _____ •____ I ___ , ____ , ___ ----'----•---'-

1 I Used for llodel tears: . I
I Iqn R------------------------------------1 
I I Foe HC and co I for IOx I 
1---- &-----------------------------------·
I 1 I Pre-1968 I Pr:e-1'b8 I 
I 2 I 1968-\97Q I 1968-197Q I 
I 3 I 197!>-t979 I i975-1976 I 
IQ l Post-1979 I fost-1976 I 

'----'---------- '------------' 


http:a.b.c,d,e,t.h.J.dO
http:s1.s2.sl
http:jeA)�C�(g.s2)/w(g.lf
http:f�A)�(w(g.sl)/w(g.26


UBL£ I-6a 

Specificatioft of Speed Ter•s (Yg) 
Used i• the General fola•las for Ripstv~ 

LIGHT-DUTT fERlCLES 

FOR All IBElS EICEPT CALIFOllil llD IICB-lLTITUDE 

!!!icle Gt"oup ~!!!~J!!.!~~£!_Jgl 

Lov-Al ti tacle Ple-19'8 G.-oap 2 

J.ow-11 ti tude 1%8 Group II 

Lov-U ti tude 1%9 fiOioup 5 

J.ov-11 ti tGde 1970 Croup ' 
Low-Altitude 1911 Croup 1 

J.ow-U ti tude 1972 Cro11p, 1ll 

Low-Altitude 197 3-1'7• Cro11p l1 

Low -Al ti tud e 191!>• Croup 18 

.~ ..- .. ~ 51 



__ 

TIBLE 1-7 

lDlE EBI5SIOI llT!S 

llGBT-DUTJ 'EBICLES 

FOR lLt AREIS E!CEPT CAllfOllIA AID HIGH-ALTITUDE 

__________________i__L-1~!!L"ll.al_L__L_~U!!!!...l. 

I f I l!W YEHICLE I DETEBlOllTIOI llTI 
POLLOTAIT I ftDDEL TEJB I EBISSIOI IATE I (PEI 10.000 ftILES) 

-----------·------------· ---------------·-------------------
BC ' I PBE-19b8 II 2.Dl II o.1e 
BC 
JIC 

.I )'968-1974 
I 97~-197' 

I O.68 
0.21 

J 
I 

0.20 
0.01 

HC 1 198Q• o.o3 1 0.01 
I I 

co I PRE-1%8 16.lt2 I 2.!>~ 
co f 1'&8-197Q 12.7l I 2.92 
co I 1975-1979 5."3 r 0.83 
co 1 neo o.se r o.67 
co I !581• o.41 I 0. !>CJ 

I r I 
1101 I PRE-1%8 r 0.16 r o.oo 
101 I 1968-1972 I O .26 I o.oo 
IOI t 1973-1974 I 0.16 I O.OO 
IOI I 197S-1976 r O.lf> I 0.01 
IOI I 1977-1,80 I 0.22 I 0.06 
IOJ I 19814 ' 0.011 I o.oe

I---------'--------------------- n_________ 

The Idle E•is&ion factoc is calculated f ro1 
the linear equation c : a• bl. where c is the 
idle ••issioo facto1 for a •ebicle with 
ca•alatiYe aileage "· a and b are the factors 
listed in the abowe table. and J : ~/10000. 

lr;::S-·...... . 



TIBlE 1-8 


Ccaakcas• and lwaporati•e IC E•ission Factors 

CCJ•/lli) 


LlCRt-DUTI •EHICLES 


ra1 ILL llElS EJCEPT CILIFCRIIl AID BIGB-lLTITODE 


1'J63-1'J6 l 

1'68-1'70 

1'71-1,77 

1'78-1'7' 



TABLE I-CJ 

LD9 Loadia9 Correction Jactor 
(Additional !>00 Poends. Ill ftodel 1eae&) 

Tbe loadinq Correction Factor, t(p). is 9i•en by: 

l(p) = a•(ct(p) - 1.0) • 1.0 

"be.re: 

u ~ fraction of •ebicles with additional load of ~00 pounds 

cf(p) ~ correction factor walues selected fro• ta~le below 

l(p) • loading CoLrection factor 

RC 

co 1.20 

SO:ir 



TlBl! 1:..10 

Tbe Trailer 	!owing Correctioft factor:. L(p). is giYeD bf: 


Uipv a q•(cf(p) - 1.0) • 1.0 


"bere: 

a = fraction of webicles towing a trailer C1000 poands) 

cfCp) =correction factor walaes selected fro• belo• 

A. 	 cf(p) correction factor •alues tor pre-t97S ftodel tears 
(additional 1000 poQads) 

BC 

co 	 2.1~ 

10:1 

B. 	 ct (p) correction factor •aloe& tor: 19 75 and later ltodel !ears 
(additional 1000 pouac1:s) 

ct(p) = •·.!1~_!-1.l::J!l!~~
• • (1-w)Oc(p) 

~~!l_Ut!.,!! !.1~1- ~121_ £121

HC 1. 32 0.15 0.113 

co 2.15 t.!>5 O.l9 

10• 1. 1 f> 1.2e 0.92 

and •here • = traction ot total tftT io cold operation. 

5 
,_ 

·~ 
8 ..... ' 



----------- ------------ --------------- --------------------

TIBU: 11-1 

lIRAUST llISSIOI llTIS 

llGBT-DDTI !RUCKS: IOTB llIGBT CITE~OIIIS 

roa AL1 IR!lS' EJCtPT CALIFORIII llD IIGl-lLTI!DDE 

_________...,__ 
1- I Ui"l"lHi I -l~lill!!llll_~ 

'IBICJ.! Dl'lllIOllTIOI 
POUVTllT llODEL !Ell llISSIOI HTE I (Pll 10 .ooo llil.IS) 
---------- 1111 I llTE 

llC Pll-1968 ta.76 a.sa 
RC 1968-196, 3.2S 0.54 
RC 1970-19711 2.!>6 o.sl 
RC 1'75-1578 1.CJ2 a••, 
BC 1979-1982 o.,, o.• 1 
IC 1981• 0.11 o.2l 

co Pl E-1'68 70.38 l.06 
co 1968-1969 42.08 s.... 
co 1970-197Q l 1.'8 6.15 
co 1975-1978 21.•• s.10 
co 1919-1982 1" .so s.3, 
co nal+ l.87 2.00 

a 
I 10• PIE-1968 II. Ha o.oo 
I IO:ir 1968-19'9 '.90 o.oo 
I 1101 1970-1'72 II .59 o.oo 
I 10• 1973-19711 l.56 o.oo 
f 10• 1975-1978 3.62 o.oo 
I I Or 1CJ79-198" I 1.1l Oo 11 
I 10:11 1985• I 0.111 0.22 

'----- -- --· TbP !ahaust E•ission Factor is C<1lcalated fro• 
the linear equation C z • + bl. vbere C is tbe 
eabaust eaission factor for a •ebicle •itb 
ca•ulatiwe nileage n. a and b are t•• factors 
listed i• tb~ abowe table. aad T = R/10000. 

5!l·........., 




TAflLE n-u 

EIHADST EftlSSIOI RATES 

LIGBT-DDTI TIUCKS (0-bK GtV) 

FOR ALL.ABElS EJCEPT CALIFORllA AID HIGH-ALTITUDE 

-- -----------------------------------___ l_________________J __!_--1!!!!.l.!!I L!l_.1__,L_~!!L!!!ill_ 

I I I Miii VIBJCLE I DETERlOIATIOI UTE I 
I POLLOTAllT l flODEL !EAR I Ern SSIOl UTE I (PEI 10 .ooo BILES} t 
1-----------1------------1 --------------- ----------·---------& 
I I I I 
I RC I PRE-1%8 I 11.~!> O.!>e 
I HC t 1968-19H I 2.qJ O.~J 
I RC I 1'175-1978 I 1.11 o.q1 
I HC I 1979-1982 I 0.911 O.ltl 
I RC I 1983• I 0.31 0.23 
I I I 
I CO I PRE-1%8 I b8. 30 l.Ob 
I co f l968-19711 I 3 1. 111 (,. 15 
I co I 1975-1978 I 16 • •O ~.3 .. 
I co l 1979-1982 I 111 .50 s. 316 
I co t 1983• I l.87 2.00 
I I I 
I 11cix I PflE-1%8 I 3.58 O.OO 
I 10:1 I 1968-1972 If 14.U o.oo 
I 110• I 1973-197~ 11 2.9B o.oo 
I 11o11 I 19 7 5 -197 8 11 2 • "5 o • oo 
I 10:1 I 1979-1984 11 1.73 0.11 
I 11ox I 1985• 11 0.41 0.22 I 
'--------- '-------- f I ____________ -----------' 

The E11hausl E•issioo Factor is calculated fro• 

the linear equation C = a • bl. vhere C is the 

exhaust e•ission factor tor a wehicle vitb 

co•olatiwe •ileaqe n. a and b are the factoIG 

listed in the abowe table. and l : ft/10000. 




TlBLE Il-18 

£18AUST EftlSSIOI llTES 

LIGHT-DOTJ TBOCKS (6-8.51 GYV) 

FOW llL llEIS EICEPT CILIFOllII llD BIGB-ALTITODI 

_________________l__!__j~~l!lL!l_l__!_-~!!l!!l!!L__ I 
I t It llEW YEHJCl.E I DETEllIORITIOI llTE I 
I POLLUTllT I !IODEL JUii 11 EIUSSIO~ UTE I (PEI 10.000 IHI.ES) I 

1-----------1------------11---------------1--------------------1 


·--------·---------''------------'---------- 

I r U I I 
I RC I Pl!-1970 II 5.99 I o.se 
I HC I 1CJ70-1CJl8 11 2.90 I 0.53 
r RC • 1979-1CJ82 IC 0.911 I o.•ll 
I BC I 198 .H 11 0. 31 I 0 .23 
I I JI I 
I co I PIE-1,70 11 18.10 l J.06 
I co I 1970-1978 tt 32.110 I 6. 1S 
I co ' 1979-1982 II 111.50 I !i.311 
I co I 1983• fl l.81 I 2.00 
I I II I 
I IOx I PIE-1910 ti '·q9 I O.OO 
I IOX I 1970-1978 It 5 .Oii I 0 .oo 
I IOx I 1979-19811 II 1.13 I 0.11 
I IO:a I 198~• U 0.111 I D.22 

The Exhaust E•ission Factor is calculated fro• 
the linear equation c = a • bT. where C is tbe 
e:ahaust e•ission factor for a •ehicle with 
cu•ulati•e •ileage ft• a and b are the factors 
listed in the abo•e table, and T = ft/10000. 



-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

TIBlE II-2 

ftID-tEat EIHAGST EBISSIOI FaCTOIS FOi llCHT-DOTY TIOC•s: BO!ft W!IGIT CIT!GOIIIS 
BIDIOCllBOIS (CB~ll) 

FOR ILL BEGJOIS EICIPT CALJFOllll 110 BICH-llTITODI 

IPIODUI CU!IDlll nu - .Jol J 1 
IYUR t1CJ70 1 '171 1972 1973 197q 1CJ7!> l9H 1917 1978 1919 1980 14181 I 
1----1------------------------------------------------~----------------------· 

11'!>11 , ••s • 
119!>21 1" .2 14.!> 
119!)31 1q.o ti..2 11& • !) 

1lCJ!>ia I tl.1 u .o t•.2 111. 5 
11'!>5 I 13.11 n.1 1'.0 111 .2 u.s 
I 19!>6 I ll.1 n., n.1 1' .o u.2 111.5 
11CJ~1r 12.1 U.l 13.~ n.1 , ••o 111. 2 111 • !> 
1 lCJ!> a 12.ia 12.7 ll. 1 n.11 13.7 111 .o u.2 1q.s 

1959 12.0 12.• 12. 7 n. 1 13.11 13. 7 , ... o 
"'· 2 '' .s191> 0 11.6 12.0 u.11 12.1 ll.1 13.11 11.1 111 .o 1q .2 11&.!> 


1%1 11 .2 11.6 l2.0 l2 ... 12.1 ll. 1 1J •• ll.7 111.0 111 .2 111 .!> 

1%2 10. 7. 11.2 1t .£> 12.0 12 ... t2.7 u.1 t3 •• u.1 lit. 0 111.2 111 .!> 

1%) 10.2 10.1 11.2 11.r. , 2 .o 12.• 12.1 13. 1 1J.• 13. 7 1•.o ,. .2 

196«1 '1.6 10.2 10. 7 11.2 12.0 12.• 12.7 11.1 ll. 7 'tll .o
13.• 
1%!> 9.0 9.6 10.2 10 .1 11.2''·' 11.6 12.0 12.• 12.1 11.1 11.11 11.1 
19bt. 8.l 9.0 'J. Ii 10 .2 10.1 11.2 11.b 12.0 12.q 12.1 u. 1 ll.16 
1%7 7.6 8.3 9.0 l0.2 10. 7 11.2 11.6 '2.0 12 •• t2 .1 13. 1 
1'%~ 5.1 s.~ 1.2 1.a 8. l t B.8 CJ. 2 10.0 10 ... 10.1'·' CJ·'
1%9 ... l 5. 1 '·'!:.. 'J li.6 7.2 7.81 8.] 8.8 CJ .2 'J. fl 10 .o 10.q 
1970 2. 'J J.6 s.1 5 .8 1.0 7.5 e.o a.q e .8 'J. 2"·"I
191t 2.'J -3.6." ..... s.1 S.81 6 .11 1.0 7.5 a.o 

8 ·' 
8.8 

2.CJ ..... 5. 11 	 1.0 · 1.s .... •I1972 3. E. s.s ... q 8 .o 
1973 2.9 J.E. q. ia I s. 1 s.0 ..... 1.0 7 .5 8 .o I 
19711 2. 'J 3.b t II .11 !>. 1 s.e 1.0 7.5 I6 ·"' 197!> 	 2.21 2.8 J.5 •.2 .. • 1 ">.J 5.8 I 
1976 t 2.2 2 .B .J.5 11.2 II. 7 5.l I 

11977 I 2.2 2.a 3.5 ...2 11.1 I 
I l«HS I 2.2 2.e 3.5 •.2 I 
11919 I 1.2 l.7 2 ... I 
1198() l 1.2 1.1 l 
11 98 l I 1.2 I 
11982 I I 
'1'83 I I 
119811 I I 
'1985 I 
11986 I •I 
11987 I I 
11'88 I I 
11CJ89 I I 
11990 I I 

•E~lSSio• 	FACTORS FOR •ERICLES THBODGB !OD!L Jtll 1975 AID TBBODGB 

CALEIDll YEAR 1975 AIE BASED 01 ICTDAl TESTS OF 11-US! f!RICLES. 

POST-1975 Cll!IDll TEii EBISSIOI FACTOBS FOi ILL Y!HICLIS llE PROJECTED. 




------------------------------------------------------------------------------

-------------------------------------------------------------------------------

TIBLE II-2 (FOi CILEIDll JEllS 1'82-1993) 

ftil>-Hlli ElllUST EftlSSIOI flCtOIS FOi l.IGRT-DVT! flUCIS: BOTB •IIGB! CHIGOlllS 
llD JOC UBOI S (Gll/ftl) 

101 JI.I. RIGJOIS llCIPT CILifOllI& llD llCB-11TITUDI 

ftOHL I CALEIDIR nu - .July 1 I 

nu 11982 1983 19811 1985 1986 1987 1988 1989 t9CJQ 1991 1992 1'9l I 

----·---------------------------------------------------------------------·--· 
196 ll n.s I 


1'651 111.a n.2 111 .s I 
'19U I 111.2 1ci.s 


1CJUI 11.1 u.o tit .2 n.s I 

ICJ67f ll.AI ll.7 111 .a 111. 2 n.5 I
11.•1968 I 11.0 11.J 11 .a t2.1 12 .3 I 


10.1 11.0 11.J 11 .6 11 .e 12.1 t2. 3

'''' r 9.8 10 ... 11.0 11.2 '11 ... ' t
1'70( 9.5 10. 1 10.1 

19711 
197 21 

9.2 9.5 CJ .a 10.1 10.q 10. 7 11.0 11.2 1 l .11 


'.a 	 ' a.a IJ.2 'J.S 10.1 10 .11 10.1 It .o 11.2 11.11 I 

19131 8 ... e.e 9.2 CJ.S 9.8 10. t 10 .1 11.0 11.2 11.• I10 ·'.·' 	 10 ·"197• I o.o e.e 9.2 9.5 CJ.I 10. 1 l0. 7 11.0 11.2 11.11 I 
197Sf 6.2 1.0 7.3 1.1 8 .o B.2 e.s a.a CJ.o 9.2 

s.e '·'6.2 1.0 7.l 1.1 a.2 8.8 9 .o '·· I 

19761 6.6 a.o e.s 9.2 I 
1977• 5.1 s.e 6.2 '.6 7.0 1.3 1.1 e.o 8.2 8.5 8.8 CJ .CJ ·I 
.•9781 q.1 s.J s.a 6.2 (j .6 7.0 7.l 1.1 B.O 8.2 8.5 8.8 I' 

11'7'.I f 2.9 ) ... l.9 14.J '.1 S. I 5.Q 5.l •.o 6.l •.s 6.8 
11980' 2.ll 2.9 1.11 l.9 ... J So. 1 s ... s.1 i.O •.l r..s I' 
f 198 11 t.7 2.11 2.CJ J.11 l ..9 

". 7 
11.1 s.1 s.11 5.7 6.0 6.J I'. l

f 19821 1.2 1.1 2 ... 2.-i 3 ... J.9 "·] ".1 !ii. 1 s.11 !!'..7 r..o I 

f l98JI 0 ... o.e 1.11 1.1 2.0 2.2 2.ll i.• 2.e J.a I
'· 1
1198111 o.• o.e 1.1 1. • •• 7 2.0 z.2 2.11 2.6 2.8 I 

f 19851 o.q o.e t •• 1.Q 1.7 2.0 2.2 2 .. 11 I
.... 	 2 ·' 
f1986 I O.Q o.e 1.1 1.1 2.0 2.2 2.11 I 

119811 

D.41 o.e 1. II 2.0 
,~.198'11 o... o.8 1.1 t ... t.l l 

0 ... o .e 2.0 2.2 I
'· q '· 7

11988 f 	 '·' 1. 1 1.7 I 

119901 0 •• o.a 1.1 

' 199 11 o.• o.e '·' ' I
'· 1
119921 o ... o.e f 

119'31 o.4 I 


•tftlSSIO• 	FACTORS FOi VERICt!S THIOUGB ftODEl 1111 1975 llD THROUGH 

CAlIIDlR !Ell 1975 l!E BASED 01 ACTUAL TESTS Of 11-USE •EBlClES. 

POST-1975 CALEIDAR tEIB EftISSIOI fACfORS FOR ALL YEBICLES &R! fROJECTED. 




-------------------------------------------------------------------------------

UBL! 11-l 

ftlD-t!AI EIBlUST IBISSIO• F&CTOIS FOB ~JGRT-DUTJ TIUClS: BOTH MIIGIT CITIGOIIES 
CliBOI ftOIOJJD! (Gft/~J) 

FOB ALL ltGJOIS EICEPT CALI1011ll llD RlGH-lLTJTDDE 

t 1100 U.1 CU.EIDlll IUJ - JDlf l 
YUi 11970 '911 1'J72 1CJ7l 1'7• 1975 1976 1'J71 tC)7 8 1919 1980 1'81 

----·------------------------------------~-----------------------------------,.1'!>11121.7 

1'!J2JT20.Q 121.1 I 

1'J!>3t n9.o 120 ... 121.1 I 

19541117.S 1 n.o 120.4 121. 7 I 

195Sl 11'i.9 111.s 119.0 120.11 121.7 I 

19!16111•.2 1fS.9 111.s 119.0 120.• 121.11 

19!171112.!> 1n.2 11!1.' 117. 5 119 .o 120.C&1121.1 

1958' 110.6 112.s 11ll.2 115.9 111.5 tl'J.Ot120." 121.1 

USCJI 108.E. 110., 1\2. !J 1111.2 117.51 tt9.0 120.11 121. 1


11!> ·' 
nr.011or..s 108., 110.r. n2.s 11' .2 u~.c.t1tn.s. t19 .o 120." 121.7 
1n111011. J lOf>. 5 108.6 110 .& 112 .s 1u.21 tts.CJ 117 .s 119.0 120 .11 '21. l 
1%21101.8 101&. 3 1or.. 5 108 .6 ll0.6 112.51 '14.2 115.9 117 .s 119.0 120 ... 121. 7 
19fi3' cn.o 10 1 .8 to• .l tOft. 5 tt0.61112 .!> 114.2 11!>.9 111.s 1n.o 120 ...108 ·' 
191. C& I CJ' .a 9'.0 101.1 10". l 106. s 108.61110.b 112.s 111& .2 115.! l 11.!> 11'.0 
1% !>I '9 2.7 CJ 6.0 lj"J. 0 101.e 1011. l lOb.51108.b 110.11 112. !> 111&. 2 tt~.9 111.!t 
19fl61 e9.o c.t2.7 96.0 99.0 10 l .8 1011.11106.~ 108.41 U0.6 112.!> 'n.2 H!>., 
19671 es., 89.0 92.7 96.0 99.0 101.81104.l 10' .5 110.6 112.5 lt4 .2108 ·' 
191.81 t.o.e 68.l l!>.l 81. 7 81.L CJJ. 11 'JB.O 102.5 106 .s 110.2 113.7 111.0 

1969 t 52.8 60.e 68.l n.J 8 1.1 87.&I 'J l. 1 98.0 102.s 106. !> 110 .2 113.1 

1910 I lS.1 113.5 !>2. 7 61.2 &9.0 16.2' 82.6 88.9 1011.0 108. 1 


'" .Q 99 ·" 
19711 lS.t 113.S 52.1 61.2 69.0. 76.2 12.e 88.9 CJ't • " !'J.11 \Oil .o 
19721 15.T ltl.5 52.7 6 1.21 ft9.0 76.2 82.8 88.9 99.11911 ·" 
1'131 	 35.1 43.6 s2.11 61.2 69.0 76.2 82.8 88 ·' ,.. ·" 
t97e& I 3!>. 1 .. l.61 !12.7 't .2 69.0 n.2 82.8 88.9 

19751 26.81 14.6 u.2 !>1 0 0 !>8.2 , ••s 70.8 

t97f> I I 26.8 Jq.ri •ll.2 !> 1.0 !>B.2 611.B 

1'771 I 26 .. 8 34.6 Cl)., 2 ~1.0 se.2 

19781 I 2&.8 lCl.6 "3 .2 s 1.0 

19791 I 11.1 2!>.0 33.0 

19801 I 11.1 2!> .o 

19811 11.1 

19821 'f 

'9831 I 

199• I I 


I t98 !>I I 
1nu.1 I 
I 19871 I 
119881 I 
119891 t 
11990 I ' 

•EBISSIOI 	FACTORS FOi VEHICLES THIOUGH ftODEl tEll 197!> llD THIOUGB 

CALEIDIR TEii \975 llE BlStD 01 ACTOAL TESTS or 11-USE Y!HlCLIS. 

POST-19,~ ClLllDll J!IR lftlSSIOI FACTORS FOi ILL VIBICLIS All PIOJICTED. 




TABLE Il-l (FOi ClLllDll l!llS 1982-,99]) 

ftJD-Ylll llBlDST !RISSIOI FIC!OIS FOi LIGBT-DDTI TIUCIS: IOfl llIGBT CITICOIIIS 
CAIBOI ftOIOJID! (Git/Bl) 

FOi ILL IECIOIS llCIPf CltlfOllll llD II,1-ILTITDDI 

ftODElf cat~IDll 1111 - July 1 I 
1111 11982 1983 198• 1985 1986 1981 1988 1989 1990 1991 1992 199l I 

----·------------------------------------------------------------------------· 
19631121.7 I 
19641120.• 121.7 I 
1965111'.0 120.• 121.1 I 
19661111.5 119.0 no .11 121.1 I 
t967f ns.9 117.5 119.0 120.• 121. 7 I 
19681120.2 123.1 125.9 t28.6 111 .1 133.S I 
t9'9111l.O 
19701112.t 

120.1 
11s., 

123. 1 
119.§ 

125 ·' 
'22 .8 

128.6 
126 .o 

131. 1 
129.0 

Ul.5 
u 1.a U14.,5 

I 
I 

19711101.l 
1912110 ••o 
197 ll ''·' 
19lca r ''·' 197Sf 76.l 
19761 70.8 
19771 611.8 
t'781 sa.2 
t979f •O.l 
19eo 1 n.o 
19811 25.0 

f 19821 11.1 
11'e lf 

112.1 
108.1 
HJ.CJ 

''·'Bl.J 
76.l 
70,.8 
h.8•7. t 
•O .. l 
ll.O 
2s.o 
s.1 

11s.CJ 
112 .. t 
tos.1 
10).9 

BS.CJ 
81.J 
76.l 
10.a 
Sl.2 
IJ1. 1 
•0.1 
H.o 
7.8 

U9.S 
115. 9 
l 12. i

'°'. 190.2 
85.9 
81.l 
76.l 
58.9 
S.l.2 
111. 1 
40.l 
10 .8 

122.e 
1 t9.5 
HS.9 
112.1 

'" .190.2 
85.9 
81.l 
611.0 
58.,9 
53.2 
• 7., 1 
13.,S 

126.,0 
122.8 
119.5 
115.9 

CJ7.8 
CJ•.1 
90.,2 
85.9 
'8.8

"'.o 
58.9 
53.2 
16. 1 

129.0 
126.,0 
122 ... 
119.5 
10 i. 3 
97.89•. t 
90 .2 
73.1 
'8.,8 
1111.0 
SB.9 
18 ... 

1l t.8 
U9.0 
125.,9 
122.1 

10• ·' 
101.l 
97.8 
9l.1 
11.0 
73., t 
68.1
"'.o 
20 .s 

lll&. s 
131.,8 
129.0 
125.9 
101. 1 
1041.6 

10 '· J 
97.8 
80.1 
11.0 
7J., 1 

''·'22.1& 

n•.s 
tll.I 
129.D 
110.6 
107. J 
1011.,6 
101.1
••.2 
80. 7 
11.0 
7J.1 
2•.2 

uca.s 
131.,8 
113.Q 
110.6 
101.1 
104.6 
87.5 
8'.2 
10.1 
77.0 
25.8 

Dlt.S 
116. 1 
111.11 
110.6 
101.1 
90.• 
87.,5 
••.2 
80.,1 
27,.l 

I 
I 
I 
I 
I 
I. 
I 
I 

I tCJllQ I 
1.nes r 
I 1986 r 
t 19871 
i l9·811 

s. 1 7.8 
!>. 1 

10.8 
7.8 
s.1 

1 l.S 
to.a 
1.e 
s.1 

". t u.s 
10 •• 
7.8 
s.1 

18.lt 
16. 1 
u.s 
10 .a 
7.8 

20. s 
11.11 
16. 1 
u. s 
10.8 

21.14 
20.s 
18. f4 
16. l 
u.s 

2'6.2 
22.• 
20.s 

18 ·" 

"·' 

25.,8 
24.,2 
22.• 
20.s 
11.11 

1ne9 r 
I t990 I 
, ,,, 11 
119921 
I l99ll 

s. 1 7.8
s.1 

10.8 
1.8 
s. 1 

13.S 
to.a 
7.8 
s.1 

16.,, 
13.5 
10.e 
1.e 
s.1 

OfftISSIOJ FlCTOIS FOR T!BICl!S THROUGH BOD!l Tiii 1975 llD TBIOUGH 
CllEIDAB IEAB 1975 Ill BAS!D 01 ICTUI~ TESTS or Il-USI VEHICLES. 
POST-1975 CALEIDIJ JEii EBlSSIOI FICtOIS FOB &Lt f!RlC~ts Ill ••o~ECTZD. 



UIU II-11 

ftlD-IEAI llBIQST lftISSIOI FICIOIS FOi LIGIT-DUTI TRUCIS: BO!B VIIGIT Cl!!GOlllS 
IITROC!I OllDES (CB/Bl) 

FOi ALL llGIOIS EIC!PT CltlFOllll llD IIGft-ltTlTODI 

lflOD!l I CALEIDl'll IEAI - JulJ t 
l'Ull 11'70 1971 1'72 1'73 1'711 1'75 '976 1'17 l'Jl 8 1!7' 1980 1'81 I 
·----·------------------------------~----------------------------------------· 119!>11 11.2 
11,s21 lt,.2 11.2 I•• 
I 1'531 ... 2 ... 2 I". 2 
'1'5111 11.2 11.2 q .2 II .2 I 

19!>5 I •.2 11.2 11. 2 •.2 Q .2 I 
19561 •.2 11.2 •.2 11.2 11.2 "· 2119571 •.2 11.2 •.2 •.2 Q .2 II. 2 l q .2 

19581 Q.2 11.2 ll. 2 •.2 11.21 • .2 ".2
"· 21959 I ...2 •.2 11.2 ".2 Q .2 ... 21 •• 2 •.2 ". 2
19£>0 I 11.2 ".2 11.2 11.2 Q .2 

"· 
11.2 II .2 ... 2 ". 22119611 11.2 11.2 ll .2 0.2 11.2 II. 21 •.2 Q .2 11.2 ll .2". 2

19621 ca.2 •.2 •.2 •.2 •.2 •• 21 •.2 •.2 Q.2 11.2 ".2 ".2 
1'631 11.2 4.2 I; .2 11.2 '.2 11.2 I ... 2 II .2 11.2 11.2 •.2 ... 2 
196• I 11.2 11.2 •.2 11.2 ••2 ... 2 t •.2 II .2 ".2 11.2 ,, .2 II .2 
191.51 •.2 11.2 •.2 •.2 11.2 ".21 11.2 •.2 •.2 •.2 ... 2 •.2 
1'J661 II .2 111.2 II. 2 11.2 ia. 2 I If .2 •.2 •.2 4.2 16 .2 l". 2 	 ". 2,,671 11.2 4.2 11.2 •• 2 •.2 •.21 11.2 q .2 4.2 q.2 Q .2 Cl. 2.. I 
1'1181 II .9 •.91 Q,.9 Q.9.. ·' "·' II. 9 .. ·' 	 "·'1'J69 I "·' "·' 	 ll.'JI Cl.'J '·' Q.'J Q.'J '·' l 

". C) q ·'.. ·' q ·' 19101 ".6 "·'11.6 11.6 '·' II .f> q .f> I q .6 Q.6 ... 6 11.6 II."'·'I> 
I 

II .6 	 ...6 
19711 	 •.6 ... 6 II .6 .., •.6 II .f>". 6
1972( "·' "·' "·' ••6 II .61 q .6 Cl. ft'·' ..·' •••• .·' '·' 3 .. (> '·' Cl·'1'13& l.fi l .f> 3.61 l.f> l.6 l. 6 J .6 3 .f> 
1971& I 3.6 3.61 3.6 l.6 l.6 J.6 l.6 l.6 
19151 3.61 3.6 1.6 l.6 1.6 1.61.-. 
1'761 I .J.6 3 ... l.6 3.6 l .6 3 ... 

19771 I l.6 1.6 l.6 3.6 l.6 

19781 r 3,.6 J.6 l .6 l.6 

19191 I 1.8 2.1 

19801 	 '.8'·' 198 ,, 1.8 

1.19821 I 
' 	 '·' ' 

'1983f I 
I l'JBCI I I 
1 l98!>1 I 
1198f> I l 
I 1'171 I 
'1988 f I 
11'89 I I 
11'9 OI I 
-----------------·------------------------------------------------------------

•EnISSIOI 	FlCTOIS roa Y!HICLES TH IOU CH ftODEL Tt:ll 197!:1 AID THIOUGll 

CU.!IDll JIU t97S llE BASED 01 ACTUAL TESTS or II-USE fll!ICLES. 

POST-197~ ClLE•DAB l!ll Eftl SSJOI FICTOllS ro1 ALL VEHICLES ABE PIOJECTED. 




------------------------------------------------------------------------------

------------------------------------------------------------------------------

Tiit! 11-l (FOi CILEIDll llllS 1982-1993) 

BID-1111 CIBIOST EBISSJOI FlCTOIS rot LIGBT-DOTI TIUCIS: BOTB,WIIGIT CltlGOIJIS 
IJTIOGll OIJDIS (GB/RIJ 

FOi llL llGIOIS llCIPT CILIFOllll llD IIGl-llTITUDE 

100111 CIJ.Ell>ll UH - .Jal J 1 
nu f 1982 1'8l 198S 1986 1987 1'88 1919 19'0 19'1 19!2 1993 I""----·------------------------------------------------------------------~----· 
19')1 •.2 
1'6• I •.2 •.2 

19651 ••2 11.2 Q.2 

1'661 •.2 11.2 11.2 ••2 

19671 Q.2 «a.2 •.2 •.2 '.2 

19611 
 ..., 	 •.9 
19691 '·' '·' '·' "·' 

Q.6 '·' 11.6 "·'19701 '·' '·' '·' '.6 '·' '·' '·' 11.6 "·' 	 "·' ..Cl ·' .6 .·' 11.'19111 	 •.6 
19721 ··' "·' .11.6 ·' .••• ·' .... '·' 
19711 '·' 	 '·' •.6 '·''·'l.6 '·'l.6 l.6 l.6 J.6 l.6 l.6 l.6 l.6 '·'3.6 l.6 
197111 3., 3.6 l.6 l .. 6 3.6 J.6 l.6 l.6 l.6 l.6 l .f,

3J ·'19751 l.6 3.6 l.6 3.6 l.6 J .. 6 J.6 l.6 J.(, l.6 l.6 
1'761 J.6 '·'l.6 l.6 l.6 l.6 l.6 3.6 l.6 J.6 l.6 l.• l.• 
19771 l.6 3.6 l .. 6 3.6 l.6 l.6 l.6 3.6 l.6 l.6 1.6 1.6 
19781 3.6 3.6 l.6 l.6 l.6 1.6 l.6 3.6 1.6 1.6 1.6 l .Ii 
1'791 2.l 2.• 2.5 2.6 2.8 2.9 1.0 1. 1 1.2 J.2 l.l 

2 ·' 1'1!01 2.1 2.l 2.lt 2.s 2 .6 2.a 2.e 2.9 l.O J. 1 l.2 1.2 
19811 1.9 2.1 2.] 2 ... 2.5 2.6 2.8 2.8 2.9 l.O l.1 J.2 
19821 2.1 2.1 2.• 2.5 2., 2.a 2.8 2.9 l.O 1.1 
19831 1.e 2.1 2.l 2.4 2.s 2.6 2.1 2.9 l.O 
198'1 '·' ,_, 2. 1 2.1 2.s 2.6 2.a z.a 2., '·' '·' 	 2.• 

1.1 2.Q 
19851 o.s o.e 1.2 1.s 2.0 2.2 2. s 2.6'·8
19861 o.s o.a 1.2 t.5 1.e 1.0 2.2 2.s 
19871 o.s o.e 1.2 1.s 1.8 2.0 2.2 
1'1!81 o.s o.e 1. 2 1.s 1.e 2.0 
1'891 o.s o.a 1. 2 1.5 1.1 
1'901 o.s 0.8 1.2 1.5 
19911 o.s o.e 1.2 
19521 o.s o.a 
1'911 o.s 

•EftISSlOI 	FACTDIS FOi fEBICllS tBIOUGft BODEL 1!11 1915 llD TBIOUGH 

CIL!IDIR IEll 1975 llE BISID 01 ICTUil TESTS OF II-USE YEHICtEs. 

POST-,975 CILEIDIB 1!11 lftlSSIOI FACTORS TOI ILL YEBICLIS lit PIOJECTID. 




-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

tlBLZ II-21 


BlD-flll !lllUST ERlSSIOI FlCTOIS 101 UGH-DUTY cas TRUCKS < 6000 LBS. 
BJDBOCHBOIS (Gll/IU)

ro1 au. ltGIOIS ElC!PT CILIFOllJl llD Bl Gii-i 1.TJTUDE 

J1101> EL I CILllDll !EH - Ju17 1 

1nu 11970 1,11 1'72 1973 1'H 1'75 197' 1977 1978 197'9 1980 '98 \ I 

·----·--------------~----~-------------- ------------------------------------
I 1'!> 11 11l.2 • · 

I 

119521 n.o 14' .2 I 

I 1-J!tlt 11.1 u.o .... 2 I
".21lCJ!tCl I 13.11 13.7 111.0 I 

11955' 13. t n.• 1J. 7 111.0 u.2 I
n.•t19561 12.1 u.1 13. '1 u.o 111. 2 

I 1'!t l f 12.!> 12,.8 13. t l3 .Ii tl.7 111.0 , ... 2 'i 

f1CJS8 I 12.1 12.s 12.8 13.1 13. 7 111.0 111.2
n.• 	 i 
1195CJ I 11.7 12.1 12.s 12.1 11.1 1].,. tl.l 11&.o 111.2 I 

f 1960' 1t.J 11. 7 12. 1 '2.5 12.1 13.' n.e& 13. 7 .... o I
'" .2 
 ... •I 1961 	 10.9 11.l 11. 7 12. 1 12 .s 12.a 1l. l 13.Q 13. 7 111.0 2 I 


10.• 10.CJ n.1 11.7 12.1 12.s 12.8 13.l 1l." 13.7 •11.0 "'.2 I 

1963 10.ll 10.9 11.l 11. 7 12.1 12.s 12.e n.' u.• 1l.7 14·.0 I 

196tl '·' 10. 9 11.l 11.1 12.s 1l. t u.11 13.7 I 

19'5 1.7 4J.l 10 ... 11.l It. l 12. 1 12.5 12.s 1J. l tl ... 

1,H a.a e.1 '·'9.3 10.•'°·' 10.9 11.l 11.7 n. 1 U.5 12.8 ll.1 I 


'''2 

CJ.l 10.• 	 12.1 12.8'·' 	 I 


""' 
1967 1.2 8.0 

l.S •.l 
B.7 '·'9.l 

5.0 s.1 

10.C& 10.9 

b., 

U.l 

7 ·" 

11.1 12. 

'· 

8.l 

l 

t 

12.s 12·.a 

'·"9.t I 
I 

l .. 
19'8 

l.5 5.0 5.7 6.l 6.9 7.11 7.9 8.3 8.7 , • 1 

1970 2.7 6.l 7.9 8.7 

1971 2.1 3.5 ".3 5.o 5.7 6.J 11.9 1." 7.9 8 .l a·.1 I 

1972 2.7 l.S 11.l s.o S.7 6.l 
1'13 	 2.1 Q.J s.o s.1 ".' 1.9 8.l...1.•, 7.4 7.9 

I 

I 

11.1 5.0 s.1 '·' 1 ... 1., 8 .l 8.7 ,_.. 9.8 I'·3 f,.'•.l 

l. ') 	 6.l 
1!711 ( 	 2.1 J.5 •.l s.o s.1 •.1 7.ta 
19751 	 t • ., 2.5 J. 1 J.6 Ii .6'·• r 	 2 .s l. 1 

JI.' 
1'761 I 1." 	

6 

J 

·' 

·" ... '. 
19771 	 '·' 2.5 l.l l .E>I l.I& ,_,1'781 	 I 1'·'•II 1.12 -~ 
19791 1.2 1.1 2.l 
1'80 I I 1.2 1.1 ' 
1'82 C I 

1'811 I 1.2 


19831 I 

1'8'1 

19851 I 

1'861 I 

19871 I 

1'118 f I 

1'891 I 

l'J"O I t 


' 

•EftIS5101 	 P&CTOIS FOB 'ERICL~S TIROUCR ftOD!L YEii t975 AID THBOOG" 

CAL!IDll !Ill \975 llE IAS!D 01 ACTUAL TESTS or II-OS! '!BICL!S. 

POS~-1975 ClL!IDll l!AB !BISSIOI FACTORS FOi lLL '!HICL!S ll! PROJ!CT!D. 




-------------------------------------------------------------------------------

••• 

-------------------------------------------------------------------------------

TIBL! II-21 (TOI CltEIOll f!llS 1982-1991) 

fttD-1111 llBlUST EBISSJOI PICTOIS FOB lIGBT-DUTI CIS TBUCKS < 6000 LIS. 
KfDIOCllBOIS (Gft/81) 

FOi ILL llGIOIS EICIPT CALIFOllII llD IIGl-llTITUDI 

11100!1 f CIL!Jl>ll !EH - Jal7 1 
f!Ell 11'82 1981 l98q 1985 1'86 1'81 1988 1989 19'Q 199' 1992 1'9l 
1----1------------------------------------------------------------------~----
I 196 l I 111.2 
PCJ6q I u.o u.2 
B196 5 I 13.7 u.o 1'.2 

'""' 13.,Q U.7 1,.0 , ... 2
11967 I 11.1 1] ... u.1 1ci.o 1'1.2
11968 ! 10.1 to.• 10.6 H. 1 11.,

10 ·' 
1196 9 I 9.8 10.1 w. 0 10.6 10.CJ 11.1 11 •• 
I 1970 I 9.8 10. 1 to.• t0.6 10.9 11. 1 11.• 
1197'1 , '·".1 10. 1 10 .ll 10.,6 10.' 11. l 11.Q 
119721 s.1 '·" '·' 9.,8 10.1 10 ... 10.9 11. 1 11."10 ·' 
119731 8.3 8.7'·' '·" 9.8 10. 1 lO .• 10.6 10. 9 Jl.1 11.• 

8.l '· 1 1 9.4 10. 1 10 •• 10.6 10.9 11;, 17.9 8.7 '·'9 0 9.8 	 11.•' 197• J 
I 1'1751 5.0 5.l s. 1 6.0 6.,3 6.,5 '.s 1.0 1.2 7 ... 7.6 7.8 
119761 q.6 s.o s.J S.7 6.0 6.J 6. !I 6.8 1.0 1.2 1.11 1. ti 
I t977 I 4.6 s.o !>.] 5.7 6.0 6.l 6.S •• 8 1.0 7.2 1.• 
119781 "·l.61 •.1 s.o 5.J s.1 6.0 6.l '·5 6.8 1.0 1.2 
I 1979 I 1.11 '·' ca .e SvS 6.• 6.,82.,, l.9 '.11 !>.2 s.a 	 6.6 
I t980 I 2.J 2.9 l .11 J.9 ..,. ••• s.2 s.s s.e ,_. t..6 
rnett 1.1 2.J 2., 3.41 3.9 11.8 s.2 

'· 

s. 5 

l 

'·'s.e '·' 
f1982 I 1.1 2.9 ].,! II!. I& ,. .e 	 s ..e1.2 2.1 1.• '·' 	 s. 2 s.s '·' 

l.,l 	 '·'tt9a 31 o.. • o.e 1. 1 	 2.0 2.2 2.5 2.7 l.O
2 ·' I l9811 I 	 o.• 0 .8 '·" 1.• 1.1 2.0 2.2 2.s 2.1 2.9

o.• o.e 1.11 2.0 2.s 
I 1CJ8fi.I o.• o.a 1. 1 1.1 2.0 2.2 2. !> 
1'1987) o.... o.e • • 1 1.1 2.0 2.2 
j 19881 0 ... o.a 1.'."l 1.1 2.0 

119851 	 '·' 1.1 1.7 2.2 2.1 

t ·" 119891 O.fl 0.8 1. 1 1.1& 1. 7 
I t94JO I 0.11 o.e 1. 1 1. Cl 

0.1t o.e 1.1'''" r11'392( 	 o.e
0 ·" ! 19931 	 0.11 

•!ftISSIOI 	FICTORS roa TIBICLES TBIOOGB ftODEt YEAI 1975 llD TBBOOGB 

CALEIDIR !EAi 1975 Ill BASED OJ ICTUlt TESTS or II-USE YEHlCLES. 

POST-1975 CALEIDll fEIB EBISSIOI fACTOIS FOi 1£L YEHJCLES IRE PROJECTED. 




118LI 11-JI 

BJD-11&1 llllOST 18ISS101 FICTOIS ro• 11Cl!-DU!1 GIS TllCIS < 6000 185. 
CllB.DI 11010111)! (Gii/iiI, 

rot ILt l!~IOIS !lCIPT ClLIFOllll llD llGl-ltTITVDI 

tBOl)U. t CILEIDAI f!ll - Jaly 	 I• 	 trnu 11970 1971 1912 1'13 197q 1975 l916 1917 1'18 191' 1980 1981

1----s------------------------------------------------------------------------1,.' 195 1111' • ' 
14J52C 111.s 119.9 I 

19!>31111.1 118.!> 119 • ., I 

ns• 111s., 111.1 111.s t19.9 I 

,,55111'.0 11S.6 111.1 118 p5 119., I 

195£. 1112., 1 u .o 11'>.6 111. l na.s 119.91 

19571110.6 112 ... 1111.0 115.6 tn .1 '18.51119.9 

1'!>11110 a .1 110.6 112.1 111a .o 115.6 111.11111.s 119.9 

1'591106.7 108.7 110.6 l12 .q t 111 .o 115.6(117.1 118 .!> 
 119 ·' 

106.1 108. 7 H0.6 112 .ll tu.01115.Ei 117•• 118. 5 I 19 .9 
1'61110 2., 10,.1 106. 1 108. 7 110.6 112 ... 11111.0 115.6 111. 1 118.5 
19'2 I ''·' 102.• 10•. 7 \06. 7 108.7 110.r.1112.11 114.0 115.6 111. 1 118.,5'"·' 119.,9 
19631 9 7.1 ''·' 102.ct 10• .1 1011.1 toa.11110.• 112 ... nra.o 115.6 111.1 ltl.5 
1CJ611 I 9q.o '1.1 "·' 102.• 10•.7 106.71108,.l 110.• 112.• 1111.0 115.6 111.1 
1%51 90., 911.0 97. 1 99.9 102.1& 10Q.lf106.7 108,. 7 110,., 112.,1& 1'11,.0 

1960110 '·7 

11 !> ·' 
1966 I 87.0 CJD.6 9«1.0 97.1 ,,·' 102.•q 10•.1 lO•. l 108,. 7 110.6 112.• 11'.D I 
19671 83.0 87.0 90.6 , ••o 97.1 99. • 1102.11 1011 .1 10•,. l 108,.1 112.11 I110 ·'

''"'I !>2.l 60.8 68. 7 76.0 82 .8 89,.01 "'.1 "·" 10• .l 108 ... 112 .... 116.2 I,,,.,,, • l.2 52,.l 60.B 68.7 16.0 12.e I 89.0 9•.7 99,.8 101l,. l 101.• 112.• I 
1'7C! I 31&,.8 •l.2 52,.l 60.e 68. 7 n..o I 82.B n.o 911.J 101.l 108,.11 I'' .811'7 l t 111.8 •'3.2 52,.3 60.8 u.11 n.o 82,.8 89.0 "·' 1U.·J I'". 1119721 Jll,.8 cal.2 52.l ft0,.81 68,.l 16.0 82.8 89,.0 , ... 7 99.8 I 

I 197ll ]I& .8 • 3.2 !>2. l I 60.8 68. 7 1'.0 82.8 89,.0 91&.l I 
1197«1 I H.8 ia1.21 ~2.l 60.8 76.0 12 .e 89.0 

"· JI 1915 l 19,.l 2b.6 ]Cl .5 41.8 ....1 55.1 '1.0 
11976 I 19. l 26,.6 31,.5 •1.8 48,.l 55~1 
119771 19 .l 2',.6 lll.!I 111 ..e "'.1 
I 1CJ78 I 	 19.3 34 .s "1.82"·'
t 1919 I 11. 7 2s.o 32,.9 
11no1 11. l 2~.o 
1198 1 I 11. 7 
119821 
1198 31 
I 1!811 t 
I 19851 
119861 
119811 
119881 
119891 
11990 I 

•EftISSIOI 	FlCTOBS FOi YEHJC1ES THJOOGH ftODE1 IEAR 1975 AID TBIOUGI 
CA1!1Dll !EAR 1975 IB! BASED 01 ICTUIL TESTS OF II-US! tERJCL!S. 
POST-1975 CALEIDll !Ell !BISSIOI FlC!OIS POI &Ll YEHICLIS Ill PIOJ!CT!D. 

7JJ 


http:110.r.1112.11
http:tu.01115.Ei


-------------------------------------------------------------------------------

TUL! Il-31 (FOR CU.El DU !!IRS 1'82-19'1) 

flID-lEll IIHIOST EBISSIO• FICTOIS FOB LIGHT-DUTT GAS TIUCKS < 6000 LBS. 
ClllBOI !!OIOIIDE (C 11/lll) 

FOi ALL IEGIO•S !ICEP! CILIFOllJI llP BJGll-l UifUDE 

------------------------------------------------------------------------~-----
I llODEL I Cl J.EIDAB !Ell - Julr t 
ll'EAB I 1982 1983 19U 198!> 1986 1987 1988 t989 1990 1991 1992 1'9l 

·----·------------------------------------------------------------------~----r	1't.111n., 
196111 tl8.S 119.9 
1'65( 111.1 118.5 119.9 
19661115.fi 1t7.1 118. s 119.9 
196l(1lCl.O 115.fi 117. 1 118 .!> 119.9 
1't. 8 I 119. 7 121. 1 126 .2 129 .2 u2.1 tlll.8 
191>'9(ll6.2 fl!. 7 .123.l 126 .2 129.2 132. 1 u11 .e 
1'101112.• 116.2 119.7 121. 1 12 f> .2 12'3.2 u2.1 13q .e 
197 ,, 11l8.4 112 ... 1u•• 2 119. 7 12 l. 1 126.2 129 .2 132. l 1Jll.8 
191211011.l toe .ca '12.li U6.2 12 l. 1 126. 2 129 .2 \32. 1 13'1. 8 

"'· 719731 ''·' lOQ.J 108.4 112 .11 116.2 123. 1 126.2 129. 2 1l2. 1 u11 .a 
'' '· 71'741 H.7 99.8 1011.] 108." 112.11 116.2 119. 7 123. 1 126.2 129.2 lJ2. 1 1314. e 

19751 u.11 71.J 75.7 79.6 83.2 86.7 89.9 93.0 95.9 ~8 .f> 101.] 101. 7 
1'761 '1.0 66 .q 71.3 75,.7 79.6 8 J. 2 8f>.7 89.9 93.0 95.9 98.6 101.3 

'l911i 55. l 't .o 66.11 71.l 75. 7 79.6 83.2 86.7 89.9 93.0 95.9 98. 6 
11978 f "8. 7 55. 1 6 t. 0 66.41 71.J 75.7 79.6 BJ.2 86.7 89.9 93.0 95,.9 
11979 I "0. 2 117. l 53.5 59.11 611 .e 69,.7 111. 1 78.0 81.6 85.l 88.l ' 
I ·1980 I 32.9 110.2 lf7.' 53.5 59.11 611.8 69.7 711. t 18.0 et.6 8 s. 1 ''·" I 

I88.l 
rne 11 25.0 32.'J •o.z 117. 1 5 l.5 5 9." 6'6.B 711. l 78.0 81.6 8 !I.' I6 '·7
tl982f t 7. 7 2s.o 12.CJ 110.2 117. t SJ. 5 59.11 611 .e 69.7 111.1 78.0 8 l .6 I 
I t98 l I s.i 7.8 10.1 ll.5 16.l 18.5 20.1 22.1 211.s 26.2 21.1 I 
1196.llC s. t 7.8 l0.1 13.5 lB .s 20.1 22.7 211.s 26.2 I''. 15.,11985f 1.8 10.1 ll.5 lb. 1 18 .. 5 20 .. 7 22 .. 1 24. !) I 
11'8& I !>. l 7.8 10 .1 13.5 Ht. I te.s 20.1 22.1 I 
I ?9871 s. 1 7.B 10.7 13.S 1'. 1 18. 5 20.1 I 
119881 s.1 7.8 10.1 11.s 16. 1 18 .5 
119891 s.1 1.s 10. 7 13,.5 16. 1 I' 
119901 s. 1 1.s 10.1 13.S I 
119911 s. \ 1.e 10.7 I 
I 1'92f s.i 7,.8 I 
119931 s. l I 

*E"ISSIOI FACTORS FOR YEHlCLES THROUGH !ODEL JEAI 1975 110 THROUGH 

CALEIDll YEAR 1975 ARE BASED 01 ACTUAL TESTS OF IN-USE 'EMICLES. 

POST-1975 CAL!JDAI JEAB EftlSSlOI FACTORS FOR ALL 'EH1CL£S ABE PSOJECTEO • 


..,1-· 


http:19661115.fi


-------------------------------------------------------------------------------

•• 

-------------------------------------------------------------------------------

"ID-!ElR EIR&UST !BISSIOI r&CTOBS FOi 1IGRT-DUT1 GIS TRUCKS < '000 11s. 
IITIOC!I OIIDES (Cft/Bl) 

rot lLl IEGIOIS EICIPt C&ll7011Ll AID llGB-llTltUDI 

l!ODU. f ClUIDl 11 nu - July 1 I 
!!All 11 '10 1971 1972 1973 1'97' 1'75 1976 1'77 1'78 197' 1980 198' I 

----·------------------------------~----------------------------------------1951 I l.6 

19521 l.6 J.(, I 

19!>3 ( 1., 3.6 3.6 I
l.,1CJ!i•1 3.6 l.6 1.11 I 

19SS l.6 3.6 J.6 3.,6 I


l ·'19!>6 l.6 3.6 3.6 l.6 3.6 3.61 
19!> 7 3., l.6 3.6 l.6 l.6 I 
\CJS8 3 .f> 3.,6 l.6 3.6 33.·' (> 3.61 3.,6] ·" l. (> 

1CJ~ CJ 3.,6 l.6 l.6 ·1.6 l.,6 J.6 I l.,6 l.6 J.,6 
1960 3.6 l.6 l.6 l.6 3.6 3.61 l.6 3.6 3.6 3.6 
1% 1 l.6 l.6 3.(, l .f. l.6 l.6 I l.6 l.6 l.6 1., l.6 
1962 l.6 3.6 l.6 l.6 l.f> J.6 l.6 l.6 l.6 3.,6 l.6 3.6 I 
19b l 3.6 3.,6 3.6 3.6 l. ft 3.6 l.6 l.6 l.4i l.• 3 .ft l .,6 
'I 9E> ll 3.6 3.6 3.6 l.6 3 .6 3.i l .6 l.6 l.6 3.6 3.6 3.6 
191. !> 3.6 J.6 l.6 l .la l., l.6 l.6 l.6 J.6 l .6 l ., l.6 

1%6 l.6 ] • 6 3.£> ] • fl l .li l.6 l .ft l .6 3.6 l.6 l.li l.6 

1'91.7 1.r. l.6 l.,ft l.t. 1.• l.,li ) .Ii l.b 3.6 l~·
l.• 	 3 ·'1%8 11.11 II·" 
t CJf, CJ '·"li.Q 4 .11 

4.•
••• "·'11.11 

"_q 
q .ll "·" Q·" q'.11·" 

I&"·"•II ...."·" "... '.i& 
1970 II.Cl 	 ...fl .. ·' Q"·"... II .'4 II., II "·' II•' 	 "....... 	 .....
1971 '·" "·" fl .ra '·' 	 fl.fl"·"II • II 	 "·" 

II .II1972 	 '·' 11.Q '·' '·' '·" Q·" la .II .. ·" 
'·" '." "." '·' "·' '." 3.01973 l.O 3 .o 3.0 l.O l.O l.O 3.0 l.C "·" 


1 CJl,. l.O 3.0 l.O 1.0 l.O l.O l .O 1.0 

197!1 2.11 2.1& 2.11 2.4


2 ·" 	 2 ·" 2 ·" nn 	 2 .11 2.,1& 2.11 2.11 2.Q 
1977 	 2.• 2 ·" 

2 ·" 2 ·" 2 ·" 2 ·' 1978 t 2 ... 2.11 l .11 2.11 
19791 1. I t.9 2. 1 

llCJBOI 1.1 '·CJ 
1198 ,, 1 .e 
1ne21 f 
I t9Bll I 
f 198161 l 
11CJBSI I 
11986) a 
1nn1 
r191181 	 I ' 
'1CJB9 I l 
t 1 CJ"l I I 

•E~JSSlOI 	 FACTOiS FOR VEHICLES THROUGH BODEL YEAR 191!> AID TRROUGB 

Cl1EIDll 1111 1~l~ IRE BISED 01 ICTDIL TISTS or Il-USI VEBICllS. 

f0ST-1CJ7S CALllDIJ !~·· EftlSSIOI ractORS FOi llL VEHICLES Ill PIOJECT!D. 




-------------------------------------------------------------------------------

TAil! Il-111 (FOR CIL!IDH l!US 1'82-n'1) 

~ID-YEAR EIHAUST EBISSIOI flCTOBS FOi LIGKT-DOT1 GAS TIVCIS < 6000 LBS. 
IITIOGll OllDIS (Gft/Bl) 

FOi ILL REGIOIS EIC!PT CALIFOBlll llD BlGH-ILTITUDI 

----------------------------------------------------------·-------------------noon 1 CU.!!DIR nu - .Jilly 1 
THI 11982 1983 19811 198~ 1986 1987 1988 1989 1'90 1'9' l9'2 l99J I 
----1------------------------------------------------~----------------------1
19631 l.6 
1'6Cll 1.6 l.6 
19651 l.6 3.6 l.6 

l.6 l.6 l.6 ] • t""' 	 l.6'9671 l.6 3.£ 3.6 3.6 
1'ft8 I ..... 11.ll 11.4 II .ci 
19691 .... 11.Q"·" ll .11 4 .11 q ... .·" 11.Q 
19701 11.4 q .11 16.4 11." II .Ii "·"' Q .II ... II 
'9111 q.q ..... II oCI "·'II .,II 	 ".Q..... II·" "·' 11.11 11." "." "·" ... .....19721 ... 11 t .ll 	 q"·" 	 "·" "." 19711 1.0 l.O 1.0 J.o 1.0 1.0 l.O l.O 1.0 J.o 1.0 

19741 1.0 1.0 1.0 J.o 1.0 l.O l.O J.o l.O .3 .o J.o 1.0 

197!1 I 2.16 2.11 2.11 2 ... 2.11 2.11 2.q 2 ... 2.q 2.11 2.11 


2 ·' 1'71>f 2.q 2.11 2.11 2.ca 2 ... 2." 2.ca 2.4 2.lf 2.11 2.ii 2.11 
19771 	 2.11 2 .11 2." 2.4 2 .11 2.Q 2.11 2 •• 2.11

2·' 2 ·" 	 2 ·" 19781 2.11 2.11 2.Q 2.11 2 •II 2. ll 2.11 2.11 2 • .ri 2.11 2.11
2 ·" 119191 2 • .3 2.1& 2.s 2.1 2.a 2.'J J.o 1.0 l. 1 3.2 J .l l.l 

119801 2.1 2.l 2.11 2.s 2.1 2.8 2.'J 3.0 l.O l. l l.2 3.3 
11n t I t.9 2.1 2.1 2.ll 2 .s 2.1 2.8 2.9 1.0 3.0 1.1 3.2 
I 19l!2 I 1.8 1.9 2.1 2.l 2 .... 2.s 2.1 2.8 2.9 J.o 1.0 1.1 
1191!] i t.B 1.9 2.1 2.3 2 .11 2.~ 2.1 2.s 2.9 l.O l.O 
r 19811 I 1.8 1.9 2. 1 2.3 2.4 2.~ 2.,7 2.8 2. 'J l.O 
'1'es1 o.s 0 08 1.2 1.5 1 .e 2.0 2.3 2.5 2.1 
I 1'J86 ! 0.5 o.s 1. 2 1 • !> 1.8 2.0 2.J 2.5 
f 198 71 o.s o.a 1.2 1. !J 1.8 2.0 2.3 
119881 o.s o.e t. 2 '.e 2 .()

'· 5t1989 I o.s o.a 1.2 1.s 1.8 
11990 I o. !) o.a 1.2 1. s 
I 199 1 I 0. s 0 .11 t .2 
119921 0 .!I o.e 
11'!31 0. !I 

•E~lSSIO• 	FACTORS TOI VEHICLES THROOGff ~ODEl YEAR t97S AJD THROUGH 

rALI•DAB YEAR 1975 lRE BASED OJ ACTUAL TESTS OF 11-0SE VEHICLES. 

POST-1975 CALEIOAB fEll EnlsSICI FiCTORS FOB All YEHiCLES ARE PROJECTED. 




-------------------------------------------------------------------------------

•• 

------------------------------------------------------------------------------

UBL! JI-28 

ftlD-!EAI ll810St !BlSSlOI flCTOIS roa LIGIT-DUT1 GIS flOCKS 6001-8500 LBS. 
BYDIOCHBOIS (G!l/ftl) 

FOi 11L l!GIOIS EJC?Pt CALlFOllll 110 HJGl-ILTJTVD! 

I "ODIL I CU.UDll nu - July 1 
IYUI I 1'70 1'71 ,,72 1''73 1970 11Jn 1'7f> 1'71 1'78 l'H' 1980 '1981 I 
1----1------------------------------------------------------------------------1 
1195 ti 15.6 I 
I 1'S21 15.l TS .6 I 
I 195 3 J 1s.o 1S.l TS .6 I 	 I ' 
119!>•1 1•.8 15.0 15.3 15.6 a I 
I 1'551 1•.5 t•.a 1s.o 1s.1 1S.6 I 
11.,561 111,. t u.s 111.a 15.0 15.l l!>.6 I 
119571 13.8 1ca.1 ,,. • 5 1ll .8 15.0 15.l 15 .6 l 
11958 I 13.• 13.8 \I&. 1 u.s 111 .a 1s.o 15.3 15.6 I 
11'5CJI 13,.t 11 ... u.e 10.' u.s 114. 8 15.0 15.l 15.f> I 
119601 12.1 '3.8 tll. 1 111.5 tQ .8 15.0 15.6 I 
119611 12.2 12.1 n. 1 13." 13,.8 1If.1 1Q .s 111 .8 15.0 15 .l lS .ti I 
11n21 11.8 12.2 12.7 u.' 13 ... u.a lit. 1 "'.s 111. 8 15.0 15 .3 15.& 
1196 31 11.1 11.a u.2 12. 7 1 l. t u.11 13.8 11.1 , ... s UI .8 lS .o 15 .3 'I 
11%41 10.1 11.1 11.s t2.2 12.7 H. 1 13.• ll.8 1q. 1 1Q. !> 114 .8 1~.o I 
11",5' rn.2 10.1 11. l n .e 12.2 12.1 13. 1 IJ.Q u.e 14. 1 UI .!"I 111 .8 I 
119661 9.S 10.2 io.1 11.3 11 .a 12.2 12.1 1).1 13.ll 13.8 111 • 1 111.~ J 
11% 71 a.a 9 .s 10.2 10 .1 11.l 11.s 12.2 12.7 13. 1 u ... l.) .B 111. 1 
1'9681 e.o 8.8 10 .2 10 .1 11.) 11.e !2 .2 12.1 u. 1 1J .II ll.8 

13., u.ca 	 1!1. l 

'·5
1nn1 7.1 e.o e.e 9.S 10.2 10. 71 lt.l 11.8 12.2 t2. 7 13.1 1 l .11 
11970 I 1.2 l.9 •.1 s.s 6.1 6.71 1.2 1.1 e.2 8 .fl 9.o .5 .11 
119 7 11 1.2 3. 'J 11.1 !>. !> .. " 6.7 1.2 1.1 a.2 8 .6 '·o 
119721 3. 2 l.9 ca.1 5.51 6. 1 6.7 7.2 1.1 8.2 8 .6 
I 197 3t 3 .2 l. IJ •.11 s.s 6.1 6.7 7.2 1.1 B.2 
119711( 1.2 3.91 !>.!> 6.1 6.7 7.2 1.1". 1
11'7!> I 1.21 3 .. 9 q.7 !>. !> 6.1 6.7 7.2 

'9761 I J.2 3.9 ... 1 !>. !> 6. l (i .1 
19711 I l.2 3.9 e&.7 s.5 fa • 1 
n1sr I J.2 l.9 11.1 !>. !> 
19791 I 1.2 1.7 2 ... I 
\980' 	 1.2 1.1 I•19811 I 1.2 I 
198 2 I I I 
198 31 I 
1'841 I 
198~1 l I 
1986' I I 
19871 I I 
1988 I I I 
1989 t I I 
l'J'JO I I I 

' 	 I 

•IftISStOI 	FACTORS FOi fEBICL!S THIOUGH ftODE1 1Ell 1975 llD tBBOUGB 

CIL!IDAR YllB 1975 ARE BASED 01 ACTOIL TESTS or II-US! VEHICLES. 

POST-1975 CALEIDIR Jiii EftlSSIOI FACTORS FOR ILL Y!BlCllS ARE PROJECTED. 




TlBtl II-2! (FOi ~ltEIDll JIAIS 1982-199JJ 

1111:1-nu llBIDSf lllISSJOI FICTOIS FOJ J.IGBT-DUTI GIS TIDCXS 6001-8500 us. 
llDROCJIBOIS . (Gii/BI) 

J'OI 11.t llC>IOIS EICIPT CitJFOllII HD IJCl-ILTITUDI 

----------------------------·-------------------------------------------------
lftODEJ.f CUilDU YEH - JlllJ 1 I 
11HI 11 CJ82 1983 HU 1'85 1986 1987 1988 1989 1'90 1991 1992 1993 .1 

----·--------------~---------------------------------------------------~----19f>l( 15.6 

1'01 1s.1 l5.6 

19'Si n.o 1S.l 15.6 

l!UI 1q.a 1s.a 15. l 15.6 

1'67( tll.S 1-..a 1s.o 15.l 


i!) ·' 19'8i u.t u.s U.B 15.0 15.l 15.6 

196 CJ I ll.8 111.1 n.s 111.a 15.o 15.J 15.6 

'1970 l 9.7 10.0 10 .l YO .,9 tl.2 
 11.•10 ·' "-' 1'!1711 ' ... 9.7 to.o 10 .l 10.9 11.2 11.11 11.610 ·' 
1'721 9.0 ,_ .. 9.7 10.0 10. l 10.6 11.2 11.11 11.610 ·' 1'731 9.0 9.1 10.0 10.1 10.9 11. 2 11.11 11.•10 ·' 19l•q '·' '·' 9 .1 10.0 10 .l 10. 9 n.2 11.118.,2 9.0 10.6 

I l.975 f 1.1 '·'8.2 '·' 9.7 10 .o 10 .l 10.6 l0.9 11.2 ''·''··o 9.ll n.2 
119771 6.7 1.2 1.1 8.2 9.0 9.11 9.7 10.0 10. l t0.6 10.9 
11976' 1.2 1.1 "·'a.2 8.6 '·'9.0 9.7 10 .o 10 .l 10.6 10.9 "·' 

.J., •.l 
8 ·'1n1a r 	 1.2 1.1 B.2 8.6 9.0 9.7 10.0 10.J 10.6'·1 	 ' ...'. 1

197CJ l 2.9 l.• 11.1 5.0 !>.J !) •• 5'. 9 6.2 6 .!> .6.1 
1980 I 2.Q 2.9 . l.11 l.9 •• 3 11.1 s.o !io.l s." s., 6.2 ti .s 
198 11 1.1 2.11 2.9 1.11 ],.9 ta.l ,_, 5.0 S.l !>.• !>.' 6.2 
19821 1.2 1.1 2.11 2.9 l.CI l.9 11.3 ... 7 s.o s.. 1 S.6 S.9 
1'8l ( o.• 0.8 t. 1 1.Q l .. 7 2.0 2.2 2.4 2.6 2.B l.O 
19811 f o.• o.a 1.1 1.1 2.0 2.2 2.CI 2., 2.a'·Cl19851 	 o.~ o .e 1.1 1.1 2.0 2.2 2.11 2.11'·" 1 ...19861 o.• o.e 1.. 7 2.0 2.2 2.11 
19871 o.q o'·.. e' •• 1 1.11 1,. 7 2.0 2.2 
19ae r O.G o.e 1. 1 1.• t .1 2.0 
1CJB 9 I o.• a.a 1. l 1.1& 1.1 
1'901 a.• o.e 1.1 1.11 

·11'911 0.11 o.e 1~1 

'191J2 I 0 ... o.a 
I 1'9l! o ... ------------------------------------------------------·----------------- ---·---

•!RISSIOI 	FICTOIS 101 fEBICLIS fBIODGH ftODEL YEii 197!> llD TBIOUGI 
CAL!IDll Y!AI 1975 II! BASED ~· ICTOIL TESTS or II-US! f!RJCLES. 
POST-197!> CILEIDll JEii EftISSIOI FACtOIS FOi 1L1 YEHICLIS Ill PIDJECTID. 

~; I• 



------------------------------------------------------------------------------

•• 

------------------------------------------------------------------------------

Tiii.! lI-lB 

ftlD-1111 llBIUST IBISSIOI FACTOJS FOB LIGIT-DUTJ GAS TIOCKS ~001-B~OO LBS. 
Cll801 BOIOllD! (GB/Bl) 

101 lLL llGIO&S EICIPT ClLlFOllII llD llGB-lLTITUDE 

I BODELi Cll.EIDAI !Ill - JUlJ l 
11111 11'70 "971 1972 1973 197• 19H 1976 1977 1978 1919 1980 1981 ·---- -----------------------------------------------------------------------r195 1 12'J.2 
f 1952 121.a 129.2 I 
I 1'5l 126.11 127.8 \29.2 I 
'1'5• 12 ll.' 126.• 127.8 129.2 I 
11955 123.l nia.9 12'.ll 121 .e 129.2 I 
11'J56 12 1.1 12l.l n•.CJ 1n.11 127 .11 12,.21 
11957 ,,,_, 121.1 123.l t211 .9 12 6." 127.81129.2 
11958 118.0 1n.ci 121.1 123 .l 124 ·' 126.41P27.8 129.2 
1ns9 11'.0 118.0 119.9 121.1 123.l 1211.9112'.ll 121 .e 129 .2 
I 1'fi0 113.8 1 '6.0 118.0 ll'J.9 12T.7 12l.ll12la.9 121>.&1 l:l7.8 129.2 
119' 1 111.6 ttl.8 t 16.0 118 .o 119.9 t21.1p21.3 1211.9 126." 121.8 129 .2 
11962 109 .2 l11.6 1n.e 116 .o 118 .o 119.91121.7 123.l 12Q.CJ 12&.I& 121.8 129.2 
lt9&3110'·' 10•.2 '..., 111.a 11,.0 11e.0111'.9 121. 7 123.l 121&.9 12, •• 121.e 
f 1'U I 1Cl l .a 106.6 109.2 111.6 111 .a 116.01118.0 11".9 121. 1 121.l 12& ...121t ·' 
19tiSI 100.1 101.8 106.6 109.2 U1 .6 11l.8f\l6.0 118 .o 119.9 121.1 123.l 121&. 9 
19661 91.l 100.1 101.a 109 .2 11'.0 118.0 '"·' 121.7 123.3106 ·' "' ·' 1113.819'7 I CJ J.6 97.l 100.1 lOl .8 106.6 109.21111.6 111.e 1\6.0 111.0 11'1.9 121. 7 
19681 89 ... 93.6 97.3 100. 7 1Cl 3 .8 10 f>. 6 1109 • 2 lll .f> 113.8 116.0 118 .o 119. 9,,,_, 1 u.e1'691 8'.7 89.• 93.& CJl.3 100 .1 103.8( 106.6 109 .2 116 .o 118 .o 
19701 36.0 1111.s 53.8 62.3 76.61 82.8 BB.II '3.6 IJB.S 101.0 10 7 .l 
19111 16.0 Itta. 5 53.1 "·' 69.81 93.• 103.062.l n.6 12.a 88.4 91.S 
1'721 l6.0 SJ.I 62.ll 69.8 76 .f> 82.8 88.11 93.6 98.S"". s1'731 36.0 1111.s Sl.8 t 62.l 69.8 n •• & e2.e 88 ... 93.& 
1971&1 36.o Qll.SI '>l.8 62.l u.a 1'.6 82.8 88 .11 
19751 n.o 1 llll.S s1.e 62.l 69.8 16 •• 82.B 
19761 I 36 .o S.l.8 62.3 69.8 7&.6"". s 
19171 	 I 36.0 Sl.B 62.J 69.8.. -~ 
19781 I 16.0 .... s ~l.8 62.l 
197'1 I 11.• 2s.o ll.• 
19801 I 11.6 H.O 
198 11 I 11.6 

I 19821 I 
' 198l1 I 
1198' I I 
I '9851 I 
11986 l I 
I 1'871 I 
I 1'18 I I 
'1989' I 
I 19'1 O I I 

•!ftISSIOI 	FACTORS FOB Y!HIC1!S THIOUCM ftODEl 1!ll 197!> AID THIOOGH 

CllEIDll TEii 197S ll! BlSID 01 ACTUAL TESTS OF 11-USI Y!IICLIS. 

POST-1975 Cll!IOAI JIAI !ftISSIOI FACTORS 101 Ill Y!IICL!S Ill PIOJ!CTID. 


http:1211.9112'.ll


------------------------------------------------------------------------------

TABLE II-38 (101 CILEIDll 1!1RS 1,82-1,,l) 

~ID-YEAR EIHiDST EHISSIOI FICtOIS FOi LIGHT-DUTY GlS tlUCJS 6001-8500 LBS. 
CAIBOI ftOIOllD! (6B/ftl) 

roa u.r. ll!GIOIS UCIPT caurotn. UI> flICl-U.TITODI 

ll'IOD t:l I C.IU:IDlll VEii - July 1 
f YIU r1'82 T98J 1'81t 1985 TCJ86 1987 1988 1989 1990 1''91 1CJCJ2 l'9J 

----·------------------------------~----~----------~----------------~----
1%31129.2 

19Ul'J27.8 129.2 

19651126.• 127.B 129.2 

1911611211.9 126.Q 127.8 129.2 

19t.7(123.l 1211 .9 126." 121 .e 129 .2 

l'JU f 12 1.1 123.3 12Q.9 127 .s 129.2
126 ·" 
19t.9' 1t9.9 121.1 12 J,.l 1211.' 126 •• 121.e 129.2 

19 70 I 111. 3 1t5.2 118,.B 122. 1 125.l 128. J 111.2 133.8 

19 7 11 lfl 7. l 111.J ns.2 ne .e 122. 1 125. 3 l28. 3 u 1.2 133.8 

19721 tOJ.O 107 .l 111. l 115.2 11 e .e 122. 1 125.l 128 .l 111.2 tll.8 

1'731 '8 .5 101.0 107.3 111 .3 11s.2 11 a.a 122. 1 125.J 128.l u 1.2 lll .8 


f 197•q 98.S toJ.o 107 .J ltt.J 11 s.2 ll8 0 8 122. 1 125 .. l 128.J 1.31.2 tJJ.,8
93 ·' 1975 88.11 9).6 98.S 103.0 \07 .3 1l t. 3 1n.2 118 .8 122. 1 125. l '28. l 13 t .2 

l97f, 8 2.8 88.11 93.6 98.S to l.O 107.J 111.l 115 .2 118.8 122.1 l2!> • .J 128 .J 
1977 76.6 82.8 88.ll ,3.6 98.S 103.0 107. 3 11 l.3 1J!).2 118.8 122. I 12 !>. J 
1978 ., 9 .a 76 .6 82.8 88 ... 98.S 103.0 107. 3 H 1. 3 lt!>.2 118.B 122. 1'J J ·" 
197'J II 0 .5 ll7.0 52. 'J !>8 .. 2 f, J.2 t.7 .. 1 71., 7!>.8 7'.6 83.0 8' .ll 89.5 
1«)(10 ] ] ., cao.s u.o S2.9 S8.2 '3.2 61.1 71.9 H.8 19.6 81.0 u ••• 
19 8 1 25.0 33.1 qo.s 111.0 52.9 se.2 63 .2 t. 7. 7 11. '.i 7!:1.8 79.6 s1.o 
198 2 11.6 2s.o 11.1 CIO 0 5 • 1.0 S2.9 sa.2 fi l.2 '1. 1 71.9 7S.8 79.6 
19PJ s.o 1.e 10 .8 l];.6 ,, .o 18. l 20.1 22. I 21.s 25.• 26.8 
19811 s.. o 7.8 10.8 JJ.6 16 .o 18.3 20.J 22. 1 2 l.8 2S.ll 
198 '> s.o 7.8 10.s 13.6 16 .o 18. l 20.1 22.1 23 0 8 
l'Jflb s.o 1.e 10 .e 13 .f, ".o 18. l 20.J 22.,1 
198 7 s.o 7.8 10 .a 13.6 16 .o 18.) 20.3 
1988 s.o 7.8 10.a Tl.6 16 .o 18.l 
1989 s.. o 1. 8 10.e 16.0 

lJ ·'1990 s.o 	 7.8 10 .a lJ,.f, 
!l.O 1.8 10.8

I ''' 111992 s.o 1.8 
I t 99 J !>.O 
-----------------------------~-------------------------------------------------

•EftJSSIOI 	FACTOIS FOR Y!BICLES THROUGH ftODEL !EAR 1975 AID THROUGH 

CALENDAR !!AR 197S ARE BASED 01 ACTUAL TESTS or 11-~SE VEHICLES. 

POST-1975 CALENDAR JEAR EftlSSIOJ FACTORS FOB ILL VEHICLES Al! PROJECTED. 




-------------------------------------------------------------------------------

TlBLE 11-llB 

RID-TEAR EIRAUST !ftlSSIOI fACTO!S roa lICHT-DOTT GAS TRUCKS 6001-6500 LBS. 
•ITROGtl OXIDES (Gft/ftl) 

101 ALL llGIORS llCtPT CALIFOllII AID HIGB-ALTITDDI 

(ftODELI Cll!IDAB TUR - July 1 

I TEAR .f 1970 1971 1972 1973 197.. 1915 1976 1971 1978 1,n lCJ80 19ti l I

1----1-----------------------------------------------------------------------
I 195 11 6.S 	 ,. 
fl9S21 (j .s (j. s I 


1CJS31 &.s 6.S Ii. s I 

lCJS" I 6.S 6.5 6.5 f>. 5 I 

lCJSSI 6.S '·s •.s I>. 5 1>.s I 


196 l I 6.5 6.5 6.5 6.5 6.5 6.5 &.s f>.S f>.S 6.S f>.S 


1%3( (j .s. 6.S &.s 6 ."> 6.5 6. '5 6 0 5 b 0 S i.S 6.5 (j. s 6."> 


19561 6.S 6.S 6.5 6.5 b.5 6.51 

19571 6.S 6.S ... 5 6.5 ... s b. SI &.s 

19se1 6.5 6.S (j. 5 6. 5 fi.S 6.51 6.S 6.5 

19591 6.5 6."> 6.S 6. "> 6.5 b. 5t I 6. !:i 6.S 6.S 

1%0 I 6.5 6.5 6.5 6.S 6.5 6.S &.5 6,S f>. s 6.5 


1%21 6.S 6.5 6.S 6.S 6.5 6.5 6.5 6.5 (j. 5 &.s 6.5 6. !> 


1%41 6 0 5 6.5 6.5 6.5 6.5 Ii. 5 6.5 (i .5 (j. 5 6.5 6.S 6.S 

19t.S 6.5 6.S 6.5 6.5 6.5 6.5 6. !> b.S f>.S 6.S (j. 5 (j .. 5 

1%6 6.5 fi.S &.5 6.5 &.s t.. "> &.5 &.5 6.5 6.5 '."> 
 ". !> 
19£. 7 6.5 Ei • !> 6. 5t 6. !> 6 .s 6. !> 6.5 ., • !> ... 5 b. !> 6.'!I Ii.!> l 

1%8 i.5 Ii.5 6.5 fl. 5 ., • 5 6 0 5 fl. 5 ti.5 f>. 5 6 .5 6 .!> 6 .!> I 

1%9 (j .5 6. 5 6.5 6.5 (j .5 6.5 6.5 f>. 5 (j.5 b.!> I
'. 5 '. !> 
1970 s.o s.o s.o !>. 0 s.o s.o !>. 0 s.o s. 0 !>. 0 5 .o s.o l 

1971 s.o s.o s.o 5.0 s.o s.o s.o s.o s.o s.o 5.0 .I 

1972 !>. 0 s.o s.o s.01 s.o s.o s.o s.o s.o !>. Q l 

1973 s.o 5 .o s.o I s.o 5.0 5.0 5.0 5 .o 5.0 I 

19711 s.c !> .o I s.o s.o s.o s.o 5 .o !> .o I 

1975 s.01 s.o 5.0 s.o 5.0 5 .o 5.o I 

1'J7f> I s.o s.o s.o s.o !> .o s.o I 

1971 I 5.0 s.o s.o 5 .o 5 .o I 

1'78 I s.o s.o 5 .o s.o I 

1979 t t.B 1 • CJ 2. l I 

l'JBO I 1.8 1.9 I 

198 l I 1.8 I 

19~ 2 I I 

l'Jl!lf I I 

19l!'4 l I I 


11'B s r I l 

,19861 I I 

I 14187 l I l 


I 199 0 I I 


119881 I I 

I 1'8CJ I I I 


' 
•E~lSSIOI 	FACTORS FOR YEHICLES THROUGH ftODEL YEAB 1975 AID THBOU6H 


CAL!IDIB !EAR 1975 ABE BASED ON ACTUAL T!STS or II-USE VEHICLES. 

POST-1915 CALEIDAB YEAR EftISSIOM FACTORS FOR &LL YEBICL!S ARE PROJECTED. 




-------------------------------------------------------------------------------

TIBL! JI-•B (FOi CILllDll JEIRS 1982-1993) 

ftJD-JEll !IBIUST tRlSSIDI FACTORS FOR LICIT-DUTT GAS TBOCJS 6001-8500 LBS. 
IITiOGll OIIDES (GB/ftl) 

101 lLL llGJOIS llCIPf CALIFOllII llm IIGR-llTITUDI 

-------------------------------------------------- ---- ---------·--------- ------
gflODELI 	 CALUDlB IUI - JalJ l 

tIY!lt 11982 1983 19811 1985 1986 1987 1'88 nn 1990 ,,, 1992 \993 
1----1 -- --------- ---------- --------------- ------------ --------·------------- 
1196 3 I '·5
1196tal 6.5 6.5 
11965 I 6.5 6.S i.S 
t 1'661 6.5 6.5 6.5 6. !> 
f1'6 7 I 6.5 6.S li.5 6 .s 6.5 

6.S 6.5 6.S •.5 6.5 •.s'''f.t'''196' l 6.5 6.5 6.S 6.5 '.s 6.S 6.5 
119701 s.o s.o s.o 5 .o s.o !i.O s.o s.o 
f1971 s.o s.o s.o s.o s.o s.o s.o s.o s.o 
11972 s.o s.o s.o s.o s.o !i.O s.o s.o s.o s.o 
11'73 s.o s.o s.o s.o s.o s.o 5 .o s.o s.o s.o s.o 
J 1'7Ja s.o s.o s.o s.o s.o s.o s.o s.o s.o s.o s.o s.o 
11975 s.o s.o s.o s.o s.o s.o s.o s.o s.o s.o s.o s.o 
'197' s.o s.o s.o !) .o s.o s.o s.o s.o !Ii.a s.o s.o !ii .a 
I 1917 s.o s.o s.o s.o s.o s.o s.o s.o s.o s.o s.o s.o 
t 19 78 s.o s.o s.o !) .o !) .o s.o s.o s.o s.o s.o s.o s.o 
I 1'J7' 2.l 2.Q 2. !) 2.6 2.1 2.e 2., 1.0 J. 1 J. 1 1.2 J.l 
11980 2.1 2.l 2.Q 2.s 2.6 2.1 2.8 2., l.O l.1 l.l l.2 
11'81 1.4J 2.1 2.1 2.11- 2.s 2.6 2.1 2.1 2., J.o 3.t 1.1,_,11418 2 l.8 2. 1 2.l 2 ... 2.s 2.7 2.8 2.9 3.0 l.1

2 ·' I 14J8J 1.8 1.9 2.1 2.3 2.11 2.s 2.1 2.a 2.• l.O
2 ·"119811 l,.8 2.1 2.l 2.11 2.s 2.li 2.7 2.8 2.9 

11'8 !> '·' o.a 1. 2 I•!) 1.1 2.0 2.2 2.11 2.6o.s 
11986 o.s o.e 1.2 1.s 1. 1 2.0 2.2 2.ct 
11987 o.s o.s 1.2 1. 5 1. 1 2.0 2.2 
1nee o.s 0.8 l. 2 1. 5 1.7 2.0 
'1989 o.s o.a 1.2 1.s 1.1 
119'<1 f 0.'5 o.a 1.2 t.s 
I 1'9 11 o.s o.a 1.2 
I 1'921 o.s 0.8 
I 1'931 o.s 

•E"ISSIOI 	flCTORS FOR VEHICLES THROOGI ftODil !Ell 197S AID THROUGH 

CIL!•DIR Tlll 1975 Alt BASED 01 ACTUAL TESTS or Il-DS? V!HICLES. 

POST-1975 Cll!ID&I TEAR !ftISSlOI FACTORS TOI ALL lEHJCL!S ARE PBOJICT!D. 




TABLE 11-Sl 


?JIVEL YEJGffTJIG FICTOI CltCUlltlOI 


Y•ll icl• 
_Ji!- 

2' 
} 

Q 

s 
6 
1 
8 
9 

10 
11 
12 
1l ,.. 

15 
16 
11 
t8 
19 
20 

(•J 

Fraction Total 

-1~51i~UUUIL 

0.06' 
o.n~ 
0. 091f 
0. 10 J 
0.083 
0.076 
0.016 
0 .06 J 
o.os .. 
0 .o.. 1 
o.ou 
0 .0211 
0.010 
0.028 
0.026 
0.02• 
0.022 
0.020 
0.011 
0.016 

(b) 
Ann.ual '11ilea9e 

~£i!Ul&li5!J! IB!! 

t5900 

15000 

111000 

13100 

12200 

11300 

10 300 


91100 
BSOO 
HOO 
6100 
6600 
6200 
S900 
ssoo 
s 100 
!>000 
"100 
41100 
IU.00 

SUB: 

lil!Jll 
"' .91•2S.O 

1316 .o
13"' .J 
1012 ..6 
8')8 .B 
1e2 .e 
~!2 .2 
Cl!.9.0 
J26 .e 
241.2 
lSB .«a 
186 .o 
165 ..2 

'" 3 .o 
122 ·" 
110 .o 
'" 7CJ .o.2 

_-12.a!_ 
101t62.2 

((a)• (bJ /SOI!} 

I.ulll-l!!ElliD
o.o9.J 
0.1J& 
0. 126 
0 .129 
0.091 
0.082 
o.01s 
0 .057 
0 .011q 
o.oll 
o.02J 
0.o1!i 
0.018 
0 .OH> 
0.0111 
0.012 
0 ..o11 
0.009 
o.oos 
0.001 

80 



teb icle 
__!g~-

1 
2 
] 

Q 

s 
f) 

1 
8 
9 

10 
11 
12 
1J 
lQ 
15 
16 
17 
18 
1CJ 
20 

TIBL! II-SB 

Tl.It El llEJCllfIIG FICTOI Cl I.CUI.I TIOI 

.U.i!.!=2!!.!I GI~_I!.!.£llJ2Ql.:~OOJ.!~.. 

(a) (b) 
_Fraction Total Annual "ilea9e 
-.l!iliill!.i.2L IC~!!Ulati~B-1!.!~ j•l•j.ll 

0.011 15700 SBO .9 
0.010 1Sl00 10,1) .o 
0.011 lll 100 IOIJIJ .8 
o.oe6 12(,00 1083 .6 
o.01s 11300 e,1.s 
o.01s 10200 ns.o 
0.075 9•00 705.0 
0.068 8600 ssr. .a 
0.059 8000 Q12 .o 
o.as 1 7500 397.5o.o•._ 7100 312 ... 
0.012 6600 211 .2 
0.018 t.300 239 ·' 
0.016 6000 216 .o 
0.03'6 5500 111.0 
0 .032 5200 166 ... 
0.010 5000 150 .o 
0.028 11700 131.6 
0.026 41100 1111 .4 

___,2.@.a!_0.020 .. 100 
sun: ,,., '·' 

((a)• (b) /SDll)
.tunl Fl'1cti21 

o.or. 1 
0. 116 
0 .1 ... 
0. 115 
o.o9o 
0.011 
0.075 
O.G62 
o.aso 
o.o•u 
O.Ol3 
0.022 
o.02s 
0.021 
0.020 
0.018 
0.016 
o.o 14 
0.012 
0.010 

http:j�l�j.ll
http:l!iliill!.i.2L


TABLE 11-SC 

ltll&CE CVBUUTill !ILllG! 
BT IEBICLE AGE - JGlJ 1 

1IGRT-DUT1_!.!~_IIUCIS < 6000 LB~~ 

!t!_.f!!!!!l ~!!.li!!L!!~i! 

1 ~962 
2 19622 
l 3•3•9 
' '81•7 
s 61022 
b 72997 
1 e•o•• 
8 ''122 
' 103297 

10 111571 
11 1189•• 
12 12S6Q6 
tJ 132137 
1• 13826S 
1~ 1••062 
16 ,.,.,2 
17 1S•S•6 
18 1S9Q6S 
,, t&•090 
20 168Q99 

Th• ••lbodolo9y for calcal•lin9 ••er•g• c••alati•• •ilea9e 
is presented ia lppendi1 c. 



Tll!LE II-~D 

AYlllGI CUBULATill ftlL!lGE 
BJ l!IICLI ICE - July 1 

iI~IT-DUJI-§!! TIUCIS 6001-~.J:!!.. 

1 S88B 
2 19625 
3 3•875 
• 118,0l 
s 60884 
6 11jl6 
1 81,25 
8 ,1125 
' ,,581 

10 107•59 
11 11U62 
12 1218]Q 
11 1281&5 
t• 13•~90 
15 UOll59 
lb 1•5890 
17 1510•1 
18 155965 
19 160590 
20 164915 

The •etho4oloqy fer calc~latinq aYeraqe cu•alati•e •ileaqe 
ia presented ia &ppeadi• c. 



TABLE IJ-61 

General For•ula for lipst•s 

T~e general for•ale fot the speed-teaperature-hot/cold correction 
factor. Bipstws. for LJGBT-DUTY TIDCKS (0-6K GVW) is given by: 

•here (using • for multiplication and exp for exponential fuaction): 

8&G1T!lft s • •(e~p(a-b•T) t ct d•IJ•(v(2.llll)/Y(2.26)) 
BlGJT!lft a • ( e • f•l)•(v(9.sl)/v(g 0 26)) 
BAG2TlRft = ( t -v -s) • ( b • jU)•(v(g.s2)/v(g.Hi)) 
D!IOft s (dO • d1•AJ 

v = fraction of total •ile£ which are driven in cold start condition 

s • fraction of total ailes which are driven in bot start caDdition 

T aebient le•perature (F) 

A = vehicle age ainus '• in years 

9 s index for aodel-year/region qroups; see Tahle J-ba 

s1.s2.sl •average speeds (•il••/hour) for bags 1. 2. and l 

v(9.si) • bag-specific speed correction factor; see lppendis 8 


and where: 

a.b,c.d.e 0 t.~.j.d0 0 and dl are constant coefficients which are 


f~nctions ol aodel-7ear group aad pollutant. a& follows: 


Pol EC)D I a I b I c I d I e I f l b I J I dO l d 1 l 
---r-------1-------1------1-----1------1-----1------1-----1-----1----1 

nc 1 1 2.9J101.01q1191 .nl1 .st.91 ...1s' .3911 s.n 1 .u11 s.nr .•11 
BC 2 t 2.CJllOl.01'77'1 -2 .. 1111 ..86)1 2.'3' .. 5551 2.61 I .sn1 2.801 .filll 
BC JI 2.uHa.0215911 .6231 .1011 t.11 I .28111 t.os I .2101 1.381 .2e1 
11c 11 1 1.CJH,r.02221191 -.0J21 .1111s1 .01 1 .Js11 .2•11 .11s1 .siar .2a1 

---1-------1-------1------1-----r------t-----1------1-----1-----1----1 
co 1 f S.65"81.0159,!H-tca.7"1 9.621 1&2.8'1 5.761 57.571 1.1111st-.1tl(l.591 
co 2 r s.•s-s1.01s9•s1-H.eCJ1 41.111 2Si.26t 11.111 J!i.4101 r,.10116.rio16.7't 
co J r 5.'!>"601.028'451 11.291 • .. 241 15.851 2.HI 21.171 J .. 1l12l.70tl.1•q 
co q I 1&.23911.0175221 -.20 I 6.991 4.121 2.201 l.961 2.121 6.9811.141 

---r-------1-------1------1-----1------1-----1------1-----1-----r----1 
10•1 1 l -100. I o.o I 1.111 I o.a I 1.2s r o.o I o.81 I o.o I 1.0 I 0.01 
10•1 2 ' -too. I o.o I 1.16 I o.o I 1.26 I o.o I 0.10 I o.o I 1.0 I 0.01 

llD•I l I -too. l o.o I 3.26 I .ns1 2.99 I .1&111 t.89 I .1161 2.u1 .181 
llDXI - I -too. I o.o '1.os I .ll81 2.88 I .1801 2.01 r .121»1 2.1&61 .1811__ 1__ , _____ , ___, ___1___, ___, ___ 1____ , ____ 1___ , __ 1 

1----,-----u;;df;;-ftrie1);i;;-;----- I 

I Eqn 1-----------------------------~-----I 
I I FGc RC and CO & For 10• I 

1---- ·--------------------------------·--&I 1 I Pce-14J68 I Pr:e-1968 I 
I 2 I t9£8-197q I 1968-197• I 
I 1 I Post-19111 I Post-197• I 
I Ii I lot Used I tot. U&ed I 

'---•---------------'----~---------· 

---s-ir 

http:0t.~.j.d0
http:s1.s2.sl
http:jU)�(v(g.s2)/v(g.Hi
http:d�IJ�(v(2.llll)/Y(2.26


TABLE Il-68 

GeDetal roraula for Ripstw• 

Tbe general foraula for tbe sp~ed-teaperat~re-hot/cold correction 
factor. lipstv•. for lIGBT-DOT? TIDCIS (6-B.~I GtW} is 9iwen by: 

lipstwl = J~!il!1!~-·-~!Q3T!!!L!_BAG2!1Rftl 
DEIO" 

vhere (11sin9 • for aultiplication and exp foi: e1po11ential fuoction): 

BlG1T!Bft • w •(e•p(a-b•T) • c • d•l)•(•(2.s1)/w(2.26)) 
BAG3THl!I • z • ( • • f•l)•(w(g.sl)/Y(q.26)) 
BAG2T!Rft & (l-w-r)•( ht j•AJ•(w(9 0 s2)/Y(g.U1)) 
ouorr • (dO • d 1•a) 

v • f•actaon of total ailes vhich are driven in cold start condition 
• fraction of total •iles which are dtiwen in hot start condition 

T • aabient teaperature (F) 

A • wehicle age ainus 1, in years 

g • index for aodel-year/iegion groups; see Table I-6a 

s1.s2.s3 • aYerage speeds {•iles/bour) for bags 1. 2. and J 

v(9.si) =bag-specific £peed correction factor; see Appendix B 


and where: 

a,b,c.d.e.t.h.j.dO. and dl ere constant coefficients vbicb are 


functions of aodel-year 9roup and pollutant. as follovs: 


I iOilEqnr--;--,-b-.--c--1--C11--;--.--.-1h-1-3-,dO_f_dl I 
1---r--- -------1-------1------1-----1------1-----1------1-----1-----1----1 
I HCI 1 2.Ht0(.0147791 .f>7JI .5691 11.7~ I .l'HI ~.b'J I ."711 5.b71 .1171 
I RC( 2 2.'J11Dl.Dlll7791 -2.1111 .BllJI 2.113 I .55!>1 2.bl I .5971 2.eor .&111 
I HCI J 2.039(.0235911 .623 .3011 1.11 I .2941 1.05 I .2701 l.381 .281 
I KCI II 1.993111.0222691 -.032 .111151 497 I .l57f .2431 .1751 .51q•.2e10 

1---1--- -------1-------1------ -----1------1-----1---~-1-----1-----1~-~1 
I COi 1 5.6511Bl.015965f-lll.711 9.621 112.1141 5.761 57.571 7.7'6156.lllfl.591 
I COi 2 S.6Sll8(.0lS96Sl-33.89 9.171 25.261 11.111 JS.901 6.701)6.110f6.791 
I COi J s.SllEiOf.02891t51 11.29 11.2111 15.851 2.34( 21.111 1.n121.101J.11q 
I COi II 4.239lf.017522( -.20 6.991 11.121 2.201 3.9bl 2.121 6.98f3.141 
1---1--- -------1-------1------ -----1------1-----1------1-----1-----1~-~1 
1110•1 1 -100. I o.o I 1.111 o.o I 1.2!> I o.o I o.e1 r o.o I 1.0 •. 0.01 
1101'1 2 I -too. I o.o I t.lb o.o I 1.26 I o.o I o.eo I o.o I 1.0 I 0.01 
11101'1 3 I -100. I o.o I 3.26 .JJ!if 2.99 I .1841 1.BCJ l .1'61 2.1171 .1&1 
1110&1 II I -100. I O.O I l.05 .3181 2.88 I ,.1801 2.01 I .1261 2.ta6f .181 
, __ 1___ 1____ 1_____ 1__________ , ____ , ___ I ____ I ____ , ____ I___ ' 

' -------------------------- I Osed fo1 l!odel Tears: I
I Eqn t------------------------------------1 
I r For RC and co I ros: IOI I 

·---- 1-----------------------------~-----1I 1 I lot U&ed I lot Used I 
I 2 I Pi:e-1CIJ19 & Pre-1979 t 
I l I Post-1978 I Post-1CIJ7B I 
I .. l llot U~ed I lot Used II ___ , ____________ I___________ , 

·o:,:;
g,_,.<; 

http:S.6Sll8(.0lS96Sl-33.89
http:a,b,c.d.e.t.h.j.dO
http:s1.s2.s3
http:s2)/Y(g.U1
http:f�l)�(w(g.sl)/Y(q.26
http:d�l)�(�(2.s1)/w(2.26


TIBLE II-6c 

Specification of spe•d Ter•s (t9) 
Used iD the Gener•l Foraulas to~ iipstws 

LICHT-DOT! TIDCIS (0-6k CIV) 

fOR lLL All&S EIC!PT CILIFOIJIA &ID HIGK-ILTITUDE 

!!bj.c;le G[.2.g ~t2ll-'.tl!U!£.!._JU 

Lov-lltitode Pre-1,68 Groop 2 

Gtollp fl 

Low-altitude '''' Groop 5 

Low-Altitude l970 Group ti 

Lov-lltitude 1971 Group 7 

Low-altitude 1972 G1oup 1Cf 

Low-Altitude 1973-191• Group 17 

Low-Altitude 1975• Gro11p 18 



TIBU II-6d 

Specificatio• of Speed Teras (Tg) 
Used in th• General roraalas for lip•t•z 

1IGHT-DUtl TIOCIS (6-8.SI GYM) 

FOR 111 18115 EIC!PT Cl11101111 llD IIGB-llfITODI 

Tehicle GIO!J! 

ctroap U 

1ov-lltitade 1979• Group 18 

B? 




---------------------

'UBL! II-.7 

IDLE EBISSIOI ~ITES 

LICHT-DUTY tRUCkS: BOTH WEIGHT CIT!COll!S 

FOi IL1 &l!IS EXCEPT CILlfOllll AID BICB-ALTITUD! 

_t__L-1ill~!!.a.l.-1_-1_.Si!U.!!L.L__ 
I I llW tlBICLl l DITEll lOllTIOI UTE 

I POl.LUTAIT I l'JODEt YEAR I El!ISSIO• UTE l (PE8 10 ,000 ftll.IS)

1-----------1------------ ·---------------·-------------------
I l I I 

' 
 RC I PR E-1968 I 2.19 I 0. 18 

BC I 1968-19r.CJ I '.20 I 0.20 
KC I 1970-19711 I 1.00 r 0.20 
llC l 1975-1978 I 0. 99 o. n 
BC 1979-1982 I 0. 211 I 0. 19 ' 
RC T98H I o.oe l 0.06 

' r 
co P11-nr.e I 1£> • !»B I 2.!>S 
co 1968-1969 I 11.11 l 2 .el 
co 1970-1970 I 1ti .12 I 2.92 
co 197 S-1978 I 9.ti9 I 2. 17 
C'O 197,_ 1982 1.e2t l '·!>• 
co 1'83• l l o.2s 

0 ·"'I I 
IOI PRE-1968 I 0. u. I o .oo· 
IOI 1CJ6 8 - 196 9 I 0 .2• I o.oo 
IOI 1970-1972 I 0. 2ti I o.oo 
IOI 197l-1CJ7Q I 0. 19 I o.oo 
IOI 1975-1918 0.26 0.01I I 
IOI 1'79-1'816 II 0 .18 I 0.01 
101 1985• If o .oe I 0.02 

-------- -------••--------------'--------------
The Idle E•ission factor is calculated from 
the linear equation C •a• b1. •hece C is the 
idle eaission f&clox for a •ebicle witb 
cu•ulati•e aile•ge !. a aad b ate the factor5 
listed iD the abo•e table. and 1 • ft/10000. 

·,:88 
...,:.,~·.' . 

http:1968-19r.CJ


TABLE II-11 


IDLE !ftJSSIOI BITES 

LIGHT-DUTT TBDCKS (0-6K GTW) 

FOi ALL IREIS EICIPT ClllfOlllA &ID BIGR-11TITUDE 

________________l__-----------~---------------------A jG~/flIIJ._j__J!_.iilL~!!.J.___ t. 

t II IEY VEtUCl.E I DETEllOllTIOI RlTI I 


P01LOTAIT I ftODIL HU II !I'll SS IO I H TE I (PEI 10 ,ODO !SILES) I

-----------1------------r1---------------r-------------------1 

t 11 I I 

HC I PRE-l'68 II 2.01 I o. 18 I 

RC I 1968-197• II 0 .68 I 0.20 I 

HC I icn5-n7s 11 0 .28 I 0.19 I 

RC I 1979-1982 If 0 .211 I 0.19 I 

HC r l98l• n o .<ie I 0.06 I 


r I I I 

co I PBE-1968 I 1f, .112 I 2.55 I 

co l 1'£>8-19711 I 12. Jl 2.92 I 

co I 1975'-1978 r 2.02 1.56 I 

co I 1979-1982 r 1.e2 1.56 I 

co I 1981• I 0.2!> I
0."' I l I 


IOJ t PR !-1968 I 0. 1f> o.oo I 

IOJ i 1968-1972 I 0 .2b o.oo I 

101 1971-197" 0. 16 o .oo 
I r I 
IOI I 1975-1978 I 0 .2!> 0.02 I 

IOI I 1979-19811 I 0. 18 0 .o I I 

101 f 1985'• r 0 .o- 0.02 r 


------•-------- r---------  -------------------' 
The Idle I•ission ractoc is calcul•ted fro• 

tbe linear equation C =a• bl, vbere C is the 

idle eaission factor for a vehicle vitb 

ca•ulat••e •ilea9e n, a and b are the tactozs 

listed in the above table, and J = ft/10000. 


~~··.CY._::,····; 



TABJ.t Il-7B 

IDLE EftJSSIOJ RATES 

POI ILi. llEIS !ICEPT CAtIPOllII AID ftIGH-lLTTTODE 

__ -----------------1-_!_-1§!Ut1II...lJ_ _!__j~J!LlU!..l I 

I I 'I IEW UtllCLI I DETIRIOllTIOI IATE I 

I l:'OllU!llT I l'JODEL lllB I I Ef'IISSIOI HTE I (PEB 10,000 IHI.ES) I 

l-----------f------r-----11---------------1--------------------1 
I I tr I I 

I RC I Pt!-1970 l 2.93 I 0.18 I 

I IC I 1'70-1978 I 1.Bb I 0.20 I 

I RC I '979-1'11J82 l 0 .211 I 0. 113 l 

t RC 1 1983• t o.ce 1 o.o~ 1 

I I I I I 

f co I PRE-ltJ70 I 11.211 f 2.!>~ I 

I co I 1970-1918 I 18.f.2 I 2.92 I 

t co I 1979-1982 I 1.82 I t.~f) t 

I co I t9B3• I 0.119 I o.25 I 

1 1 r r 1 

I JOI I PRE-1970 a 0.18 I 0.00 I 

I JOI l 1970-1978 I 0.27 I O.OO I 

I IOI I 1979-19811 I D.18 I 0.01 I 

I 101 I t985• ti o.oca I 0.02 I 


'-----------•-------~---''----------~---'------~-----~-----' 
The Idle E•ission factor is calculated fro• 

the linear equation C = a+ bl. where C is the 

idle ••ission facto1 for a •ebicle with 

c~•ulati•e •ileaqe n. a and b are the facto1s 

listed in the abo•e table. and Y ~ ft/10000. 




TIBL! II-8 

CEankcase and t•aporati•e RC !•issioa Factors 

(9•/11 i) 


LJCHT-DUTJ TIDC~S; BOTH V!IG!t Clf!GOIIES 


TOR 111 Al!lS !JCEPT CILIFOllII AID BICB-ILTITUD£ 


0-6000 lb. Tnacks(l) '001-a~oo lb. Tracks(2) 
~f.-!!..!.!cio~!Jg•L•il !f~!i.uioa~Jg!.L!.1) 

l.70 

l.Jl 1.10 
·'. 

1968-1970 2.~3 

'971-1977 •• 76 2.~l 

0.6 0 2.Sl 

197! 0 .60 

t980• 0. 115. o.1s 

(lJA&so•es that 0-6000 lb. trucks trawel aD awer•g• of l.l trips 
per day and accu•ulate an a•eraqe of 29.- miles ~er day. 

(2JAssu•es that 'OQT-8SOO lh. trucks trawel an awerage of 10.'J trips 
per day and acca•ulate an a•etage of &l.~ •iles per day. 



TABLE II-9 

LDT toadin~ Correction factor 
(&dditioaal 500 ~ognds~ Ill ftodel tears) 

Tbe loadin9 correction Factor. L(p). is gi•ea by: 

where: 

a • fraction af webicles with additional load of ~OD pounds 

ct(p) s cor~ectioo factor walues selected tco• ta•le below 

L(p) • Loading Correction factor 

BC 

co 1. 20 


IOll 




Tl81! Il-10 


SILES HIGBTIIC DISTllIBVTIOI 


llodel 0-6000 lb. Tracl 
!llL !tles_!.Uil!.i.u_ 

Pre-1'68 .eo 

1'68-lCJ69 .11 

1'10-1,72 .111 

1,11-197.. .12 

14175• .ss 

•oo 1~ssoo lb. Track 
Sales Vll.llhng 

.20 

.23 

.26 

.28 

.•5 



TIBlE III-1 

EIHIOST EftISSlOI RATES 

BEAY!-DUT1 GAS TIUCIS 

FOK lLl IREAS EJCEPT ClLIFOllI& AID BJCH-ALTITODE 

---------------------1--L~d!!!LJ__!_..ffi.!l!!!!:ll___ I 
I f II IEV JEHICLE I DETEIIO•ITIOI IATZ I 

I POLLUTAIT I ltODEL YEAR 11 EllISSJOI UTE I (PU 10,000 !'!ILES) I 

1-----------1------------11---------------1------------------~-· 

fl----------'----------

i I II I I 
I KC I PBE-1970 11 23.90 I O.!!i& 
I HC l 1970-1971 11 18.!>4 I 0.53 
I RC I t911a-1C)18 11 22.02 I 0.5l 
I RC I 1979-1962 II 5.22 t 0.5l 
I HC I 1983• Ir 1.116 I 1.06 
I I It t 
I co I PB!-1,70 11 272.90 I 3.06 
l co I 1970-1973 11 212.70 I 6. 15 
I co I 197q-1,1e 11 218.80 I 6.1!. 
I 
I 

co 
co 

I 
I 

1919-1982 
t'3Bl• 

I I 
It 

l«J 1.'30 
1~.18 

I 
I 

'. 15 
10. 511 

I I II I 
t IOir I Pl:r-1970 II s.eo I o.oo 
I 10• I 1910-1'7] II 12.eo I o.oo 
I IOI ( 1'7•-1'78 II 10.50 I o.oo 

1ox I 1979-t98Ca 11 9.10 l o.oo 
I 10• & 198~• 11 3.99 I O.l• 
I _______ I_______ 

The !xhaust E•ission Factor is calculated fro• 
the linear equation C • a • bt. uh•~• C is ill• 
e•haust eaissio• factor for a webicle with 
cuaolatiwe •ilea9e "· a and b are the tactors 
listed in the aboYe tabl~. and T = !/10000. 

qt\. 
"· - ~· , .A 

~ ·-~ 
; . 



'UBLE. Ill-2 

~IO-JIAR EIHlUST IftISSIOI FACTORS FOi GASOLIIE-POVEIED HEAYl-DDTf YEBlCLES 
RfDROCARBOIS (6ft/ftI) 

FOR ALL R!GIOJS EICEPT CILIFOllIA AID HIGH-llTITUDE 

I PIODEL I Clt!llllR Y!U - JUlJ l 
IY'IllR l 1 'HO 1'71 tCJ12 1CJ73 1'7'1 1'.17!> 11J7b 1CJ77 1'.17 8 11J7CJ 1980 198 1 

r----1-----------------------------------------------------------------------,.I l<J!:d I JS.t 
11q!i2 r 34.8 35.l I 
jl'J531 J". 5 ll&.8 35. t 
I 19!>111 311.3 J4.5 lll .8 15.1 ' 
1195!)1 311.0 l•. J 311. 5 311.8 35.1 'I 
!19561 3 3. 7 311.0 311. J 3• .s 3• .8 JS. 11 
f 195 7 r 3 3 .3 33. 7 3•.0 1• .3 3'.5 Jll.81 l!>. 1 
t 1958 I Jl.D 33.l H.7 361 .o l•.J ]II. 51 111 .e 35.1 
f 19591 32.6 33.0 n.1 33.7 JQ.O 311.lf H.5 l4.8 J5.1 
11%01 32.1 Jl.O H .3 33.7 H.O JQ. 3 Jll.5 lit. 8 35.l IJ 2 ·" ' 
11'.lb 11 31.6 32.1 ll .6 33.0 H.J Jl. 7 l•.O Jll.J lll.S H.8 35.1 I 
!19L2J 3 t. 1 lt.6 12.1 32.6 H.O ll.l H. 7 Jll .O Jll.3 34.S 1ca .a H.1 I 
1nE. l! J 1. t 32.1 12.6 ll.O JJ.3 33. 7 )la .o JQ.) 111.s lit·' I3 0 ·" J' • 6 
f19blll 21J.7 JO.II 1l0' 31.6 32.1 12.fi 11.0 JJ.J JJ.1 311 .o 14.J 311.!t I 
I 196') I n.o 29.7 30.t& 11.1 12.1 ]2.6 JJ.o J3.J JJ •., Jq.o Jlt.J Il t ·" 
I 19U I 28.1 29.0 29. 7 30." 31.1 31.L 12.1 32.f> 33.0 JJ.J H.l Jll .O I 
t 1% 7 f. 27. 1 28. t 29.0 29.7 30.CI 11.1 Jt .& 32.1 32.6 JJ.o H.1 31.1 t 
11968 f 2:~. 1 2 7. 1 28. 1 29.0 29.7 JO.II l I. 1 32. 1 32.6 ll.O ll.J I

J1 ·"11%91 2!>.0 2G. l 27. 1 28.' 2 'J .o 29.7 10.11 ll. 1 31.6 .32 .. , 11.0 I32 ·' 
1n101 18 .e 19.!> 20.!> 21.s 21.2 23.CJ 2fl.!> 2!>. 1 2!> .6 26 .o n.; I2 2 ·" 
I l'J7 11 18.8 19. s 20.s 2 1.s 22.ia 21.2 21., 21t. !> 25.1 2S .6 26.0 I 
(19121 1e .e 19. ~ 20.s 21.S 22 0 11 23.2 23.9 2ci.s 25.l 2S.• i 
! 19731 18 .8 19.5 20.; 21.s 22.11 H.2 23.9 211.!> 25.1 I 
119711 I 22.3 23.0 21a.o 2s.o 2~.8 26.6 21.t& 28.0 I 
pl9751 22.J 2l.O 2tt.o 2s.o 25.8 26.6 21.11 t 
&?'976! 22.J 23.0 2~ .o 25.0 25.8 2ft .6 I 
r n111 22.J 2J.O 211.0 is.o 25.8 I 
iH7BI 22.l 23.0 21&.0 25.0 I 
I '!979 I s.s 6.2 1.2 I 
I 198 DI s.s 11.2 I 
! 1ct8 t I s .!t I 
! 1982 ( I 
11CJ83! I 
1ne111 I 
I 1905{ I 
! 198 fi I l 
119871 8 
f 1988' I 
£ 1989 I I 
11990 I ; 

O[~lSSIO• FACTORS FOR YEBICLES T880UG8 noDEL !Ell 1975 AID THROUGH 

CU.EIDU nu 1'7!> .&IE II.I.SID 01 ACTIJU. TESTS or II-USE ·vEHlCLES. 

POST-1975 CALEll>AR YEAR !8155101 FACTORS ro1 ALL 'EHICLES AiE PIOJEC!ID. 


·~ .: ·:- .,. 

9~5 



-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

TlBL! III-2 (FOi ClLEJDIB fIIBS 1982-1993) 

~ID-TllR IlllOST EIISSIOI FACTOIS FOB GlSOLIIE-POYIBID B!AYJ-DUTJ YEBICLIS 
llDROCllBOIS (Gft/ftl) 

ro1 ILL RIGIOJS EICIPT ClL11011II AID 1168-ll!I!UDE 

lftOD!l.I Cl lllDlR IUB - July 1 
i!Ill 11982 l'8) 1'8- 1'85 1986 1987 1988 1'989 1990 199 1 1992 1993 I
1----1-----------------------------------------------------------------------c
11'6 31 3S.1 s 
11%1'1 J ll .8 35.1 I 
I 1'9b51 H.S JQ.8 )5.1 ; 
'19661 3'.3 lll.S Jq.s ]!) • 1 i 
119& 11 H.O )ll.3 ltt.5 ]ll .8 15.1 a 
119'8 I 33. 7 1fl.O )Cl.] )la .5 311.8 35.1 I 
11n11J1 3 l.J 31.7 JQ.O ]ll .3 3•.5 111.s 35. l 
119701 26.8 27.2 27.5 27.8 28.0 28.J 28.5 28 .7 •I 
11911 f 26 .s 26.8 27.2 27.5 27.8 28.0 28.l 211. s 28. 7 I 
119721 26.0 16 .5 26.8 21.2 27.S 27.8 28.0 28 .l 28.S 28. 7 I 
119731 26.0 26.5 26 .e 27.2 27.5 27.8 28 .0 28. l 28 .5 28.7 I25 ·' 197fl I 28.6 29.1 29.5 29.9 lO.l 30.6 31.0 H.2 H.S 31. 7 32.0 32.2 t 

19751 28.0 28.6 29.l 29.5 29.9 30. J J0.6 l 1. 0 31. 2 31. 5 ll. 7 J2 .o I 
I '!17L I 21.• 28.0 28.6 29.1 29.5 2CJ.CJ JO.l J0.6 J 1.0 31.2 l 1.5 l 1. 7 l 
19771 2 6 .6 21.ia 28.0 28.L 29.1 29.5 2'J. 'J JO.l J0.6 11.0 11.2 J '. 5 526.,1'781 25.8 21.q 28.0 28 .6 2,.1 29.5 JO• J .JO .o J 1.o 3 1.2 I2'·'1979 f 8.2 9.0 9.8 11.2 n .a 12.3 12.7 13. 1 tJ. 5 ll.8 1". 2 i.

10 ·' 1980J 1.2 e.2 CJ.D CJ.8 10.6 11.2 t1.8 12.3 \2. 1 13. l 1l.5 1l.8 I 
1'811 '·2 1.2 a.2 '.o 9.8 10.6 t 1. 2 11.e 12.3 . t2. 7 11. 1 11.s I 
19821 5.5 6.2 1.2 B.2 'J.O CJ.8 It .2 11.e 12.l 12.1 11.1 I10 ·' 1'831 2.0 l.5 s.s 7 .Q 'J. t 10. 7 12.1 tl.'1 111. 5 15.5 16.5 g. 
1CJB• I 2.0 3.5 5.5 7.11 'J. 1 10 .1 '2· l l3 .11 lQ.5 15.5 I 
19851 2.0 J.5 5.5 9 • I to. 1 12. 1 1 3 .ci "'.s I7 ·"198f.I 2.0 l.5 5.5 7 ... C). 1 10. 7 12.1 l l .11 

1'871 2.0 3.5 5.5 7.11 CJ. 1 l0.7 12.1 

1CJ881 2 .o l.5 s.5 1.11 9.1 10.7
,_,lCJllCJt 2.0 3. 5 5. 5 1.11 

1990 I . 2.0 J.5 5.5 1.• 

19911 2.0 3.5 5.5 

19921 2.0 J.5 

19931 2.0 


•EftlSSIOI 	flCTOBS ro• •EBlCL!S T!ROUCB ftODEL J!AB 1975 llD TBROOCH 

ClL!IDlB l!IR 1915 lBE BISED 01 ACTUAl TESTS OF II-USE IEBICLES. 

POST-1975 ClL!IDl• Y!ll lftISSIOI r1cr0Rs FOR 111 Y!HICLES Al! PIOJECftD. 




Tll!lll IIl-.J 

~IO-ftAR EIHIUST lftISSIOI FICTOIS FOR ClSOlIIE-POWEllD HEAY1-DUTI 'IBICLES 
CJRBOJ ftOIOIIDE (G8/ftl) 

FOR All REGIOIS EIC!fT CALIFOllil llD BIGB-ALTITOD! 

ll!IOD!LI Cll!IDAI JUI - .Jilly 1 
1n111 11'70 l97t 1912 1973 1'7• .1'75 1'7f> 1977 1918 1979 1980 198 l I 

----1------------------------------------------------------------------~----1 
195 1 t ll 1.8 1• 

1'!>21 no.s 331.8 I 

1953132'.0 no.s lJ 1.8 I 

1'3511' 32 7 .6 329.0 3J0.5 331.8 I 

1'35!>1)26. l 327.6 329.0 l3D.5 Jl 1.8 I 

1956 '32 q. 5 32,.l 321.6 129.0 H0.5 33 1.B 1 

19571122.7 1211. 5 3 26. 1 32 c;. 0 ll0.5 Hl.B
327 ·' 
19581320.7 122.7 3211. 5 )26. 1 327 .r. 32'.0 JJO. 5 JJ 1.e 

1'59 I 118.6 l2D.7 122.1 3211 .5 326.1 327.6 129 .a JlD.5 331.B 

1960fl16 .2 Jt8.6 320. 7 122.7 1211.s 326.1 327.6 329.0 330.5 331 .8 

1%1f31l.6 ] 16 .2 318.6 320 .1 322 .1 1211. ~ 121o. l 327.6 329.0 ] 30. !s 331.8 

19f.2131C.6 Jll.6 ] l6 .2 318.f. 320.7 322.1 3241. 5 326. 1 327.6 329.0 330 .5 33 1.8 

1%31307.11 310.f> ] ll.6 316 .2 318.6 320. 7 122.1 3211.5 326. 1 127.6 329.0 no.s 

1CJ6•q 301.1 301.11 310.6 313.6 316.2 318.6 320.1 322.7 J211.S 326. 1 321.6 l2,.o 

1'6 !>I 2" .6 303. 7 307.Q 3 10 _ .. 311.6 316.2 318.6 320. 7 322.7 l21l.!> 326.1 327.6 

1%6 f 295.0 299.• JO 3. 7 101.11 310.6 311.6 316.2 318.f. 320. 7 122.1 3211.5 326. t 

19f>712CJO.,O 29 5 .o 299.6 303.1 307.11 310.6 311.f> 316 .2 318.6 320.7 122.1 3211 .!> 

nn 12e 11.s 290.0 295.0 101.1 307.Q 310.6 l U.6 316.2 318.6 320.7 322. 7
299 ·' 

P-9691278. 7 2n.s 290.0 295.0 29'.6 JO J • 1 30 1. II 310.6 lll.6 111••2 320. 7318 ·" 
P.9701215.6. 21•.• 23(,,.0 2117. 0 2!>7.1 2Mi.ll270.6 212.0 288., 29•.• 29'.7 JOll .s 
919111 2 t~ .. 6 224,., 236.,0 2111.0 257.1126f>.3 282.0 288.6 ,,... 299. 72711 ·' 
119721 Jl!lopf, 2211 ·' 236.0 2Q 1. 0 12!>7. 1 266.3 2711.f> 282.0 288 .6 294.11 
1197 3 f 215 6 22Q.ll 2 J b. 0 12111. 0 2!'>7 0, 266.l 2711 .6 282.0 288 .&G 

119711 I 221. 7 130·. 512112.' 251.• 2u.2 272.• 280.7 288. l 
S 1975r 22t.7 230.5 2112. 1 ~l.1 2u.2 272 •• 210.1 
119761 221. 7 230. 5 2112. 1 2~3.1 263.2 212.11 
r1977 I 221. 7 210.s 2112. 1 2~3.1 26.) .2 
119781 221.1 210.s 2112. 1 253. 1 
11979 f nca.a 201.6 21s.2 
l l98 0 l 1911 .8 203.£ 
1198 11 1911.e 
fl9821 
I t98 31 
1 ne111 
1191! !> l 
I 198 6 I 
1198 71 
'19881 
119891 
11'J90 I 

•£ftIS5Ion 	FACTCRS roR fEHJCLlS THROUGH ftOD!L YEli 197~ AID TBBOUGH 

(ALtlDAR Jt~B l'J7~ ~RE BASED 01 ACTUAL TESTS or II-USE 'EHICL!S. 

ro~T-·!~75 C~t~Pr~B ~F.AH tnlSSlOft TACTOfiS roe ALL VEHICLES ARE reoJ!CTEPe 


http:1%31307.11


-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

TAIL! 111-l (fOI CALEIDAB tEllS 1982-1993) 

~ID-l!ll EIHlOST EftISSIOI FlCTOIS FOi GISCLIIE-POMllED BElfT-DUTJ YBBlCL!S 
CIUOI 110101101 (Gft/111) 

101 lLL llGIOIS EIC!PT CILIFOllll AID RICH-ALTITUDE 

1ROllEL l CAUIDA• TUR - .July l 
1nu t1982 1983 19811 \98!> 198' 1'87 t988 1!8' .,, l 1992 ,,,l I"'o1----1------------------------------------------------------------------------1 

I 1'631 JJ l.8 
11'6111llO.!t lJl.8 
Jl%5J329.0 Jl0.5 3) t.8 
19661]27.6 329.0 110. 5 nt.e 

19£.71326.1 327.6 12,.0 330.5 331.8 

19tl813211.!i Jn., 327.6 32,.0 lJI .5 ll 1.B 

19~' r122.1 32•.5 326.' 327 ., 329.0 330.5 331.6 

1'701308.8 312.7 l u•• ] 319.6 322.6 325. 5 328 .11 Jl 1. 1 

1 '711 JO Q .5 JOB.& l 12. 7 111;.J 319.6 322·' 32!>. 5 328 .... JJ 1. 1 

1'7212'9.7 30•.5 308.8 312.l 316.l 31'.6 322.6 325.5 328~11 311. 1 

197ll 29q ... 299.7 JOll.5 101 .11 312.l 316.3 322.6 325. 5 328.~ 33 l. t


319 ·' 1971q 291l.7 300.5 305.8 310.6 lU.9 318.B 122. Cl 325.7 328.1 311.6 HI&•~ 317 .2 
lH!.1288.1 2911.7 300. 5 305.B 110.i. 3111. 9 111.e 322.ll 325. 7 328. 7 331.6 334. 5 
19761280.7 288.1 29•.l 300.S JOS .e JtO.fi 31'.9 l 18 .8 322.Q 325.7 328. 7 33 '-~ 
19771272.q 280.7 288.1 2911. 7 l00.5 JOS.8 310.6 3111 .9 318.8 322.CI 3.25.7 328. 7 
19781263.2 212.11 280.1 288. 1 29• .l 300.S lOS .B 310.L ] 11&. ') 118 .e 122.11 325. 7 
1'1791 22r. .2 216.l 2QS.5 251 .8 261.2 21.1.8 211.6 278 .9 281. 7 288.0 .2'11.'J 29 5 .s 
19801215.2 226.2 236.3 211!>.5 253.8 26 l .2 267.8 27 3 .f> 278. 9 283.J 288 .o 29 t.9 
198t12() l ., 21s.2 22'.2 23'.l 211s.s 251.8 261. 2 2111.e 273.6 278.'J 28 3. 7 288 .c 
l'Jll211'11.8 203.6 21s.2 226.2 236.3 21& 5. 5 253.8 26 1.2 21>7.8 273.6 218.<J 283. 7 
198 l I 20.- 15.11 ss.1 7". 1 91.5 101. 3 \2 t .5 1311. 2 1115.Q l~S.11 1611. 5 
198111 20.Q lS.11 55.l 7•.1 '1. 5 107.3 121. 5 134 .2 us.• 155 .• 

t ,,e..,1 lS.11 ss.1 711. 1 '1.s 10 7.] 121.s 13'.2 U&S.1120 ·' 
I 198t.t 20.11 35 ... ~5. 3 74.1 91.5 107. l 121.s ll!i. 2 
11CJ871 20.11 35.11 55.3 111. 1 91. ~ 10 7. 3 ~2105 

119881 20.CI 35 ... 55.3 711. 1 9 1. !> 107 .J 
I tcJ89 t 35.11 ~5.l 111. 1 I·20 ·" C) '· 5
ll,901 20 ... 3!.t.Q 55 .l H.1 I 
(199 1 t 20 ... 35.11 !.t5 .l I 
I 1992 I 20 ... JS.II I 
1199 ll 20.11 I 

*E~ISSIOI flCTORS FOR VEHICLES THROUGH "ODEL YEAR 197~ AID THROUGH 

CALEIDAI 1EAI t975 AR£ BASED 01 ICTDAL TESTS or 11-DSE •EHICLES. 

POST-1975 CALENDAR YElR IftISSIOI FACTOBS FOR l11 YIRICLES ABE PBOJECTID. 


http:20.-15.11
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TIBU: 111-11 

~ID-TEIR EIHlOSf EftISSIOJ racroas FOi G!SOllll-POW!IED H!l•t-DO!Y l!IICllS 
JJTIOGEI OJIDIS (Cft/BQ 

FOi ALL l!ClOIS EICEPT CILIFOJIII &ID BJCB-IL!l!UDE 

lflODELI Cl1£1Dll nu - .JDl J 1 
&UAR 11'70 1971 1'172 197] n111· 1975 1976 1971 1978 1,1' "'° 1981 
1----1--------------~----------~---------
I 19!. 11 8.8 ~ 

11'~21 8.8 8.8 
I 13531 8.8 8 .8 e.a 
1195 • I a.a 8.8 8.8 8.8 
1n~s I a.a 8.8 8.8 8.8 8.8 
,,9561 8.8 8.8 a.a 8.8 8 .8 a.a 
rns 1 r B.B a.a B.B 8.8 8 .B a.a 8.8 
119~BI e.a e.e a.a e .e s .a a.a s.1 s.e 
f 1959 t e.s a.s a.a e.a a .a a.a B.a a.a a.a 
11911 oI 8.8 B.8 e.a 8.8 8 ~8 a.a B.8 8.B B.8 8.8 
• 196 11 a.a 8 .• 8 8.8 e.s 8 .8 8.8 s.s B.8 a.a B.8 a.a 
119621 a.s a.e a.a e.e a .e a.a 8.8 a.a a.a a.a a .a 8.8 
I '96 JI e.s e.1 a.a e.e B.8 a.a a.a B.8 8.8 8.8 8.8 8.8 
! 191.11 I 8.8 8.8 B.8 8.8 8 .8 e.e e.a 8.8 8.8 e.e a.a e.8 
119651 e.e B.8 e.e 8.8 B.8 8.8 8.8 8.8 a.a a.a 8 .8 e.e 
119661 a.a e.e 8.8 e.e 8.8 8.8 8.8 8.8 8.1 e.s 8.8 
1196 7 a.a a.a e.a I .e •8 ·'.8 8.8 8.1 e .a a.a e .1 
I n68 8.8 8.8 • .e a.e 8.1 8.8 8.8 ·~·.8.8 8 .8 8.,8 
'196CJ 8.8 '·' a.aa.e 8.e 8.B 1.8 8.8 a.a 8.8 8.8 '·' a.a a.a 
11910 12.a 12.8 12.B 12.s 12 .l!I 12.e 12 .8 12.8 12.a u.e 12 .a 12.e 
1"1971 l2.e 12.a 12 .e 12.a 12.e 12.e 12 .ti 12.1 12.a 12.8 12.a 
'1972 12.8 12.e 12.e 12 ..e 12.a 12.8 12.e 12,.8 12.8 12 .a 
'1973 12.e 12 .e '2.8 12 •• 12.s 12.a 1208 12 .e 12.e 
'19711 10 .s 10 .5 ro .!> 10.s 10.s t0.5 10 .s 10.s 
f 197!> 10.5 10 .s 10.5 10. 5 10 0 S 10.S 10.5 
1197£ 10.s 10 .s 10. 5 10.s 10 .s 10 aS 
11977 10.s 10. s 10.5 10 .s 10 .s 
11CJ78 10.s 10.s 10.s 10 .s 
1 lCJH 9. 1 9.1 
1198 0 '·' 9.1'. 1 
'198 1 CJ. 1 
i 198 2 
I 1983 
I 1 CJB I& 
I 1CJ8 5 
'lCJf!() 
I 198 7 
t l91lB I 
I tCJB 9 I 
119901 

•EP.lSSIOI 	 FACTORS FOB lEHJCLfS TRIOOCB "ODIL YEAI 1975 l•D TRIDUCB 

CALEJDA• !Ell 197S 18E BASED OJ &CTUll TESTS or II-OS! V!HJCL!S. 

POST-1,7S CAlEIDlR JEAR E"ISSIOI FACTORS FOi ILL lEHICllS Ill PIOJECTED. 




-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

Tll!LE 111-11 (FOii CALEIDlR JURS 1!:182-1'93) 

"JD-1!&8 tJHADST !B?SSIO• FACTORS YOR CISOLllE-FOWERED HEAVY-DOTI V!HitLIS 
•ITROCEJ OXIDES (Gn/ftlJ 

FOR ALL REGIOJS EXCEPT CALJFOilJl AID HIGH-ALTJTUO! 

I noo I1. t Cll UIDAR HAR - July 1 
IHAR 11982 1983 1984 1985 '98b 198 7 nea 1C) 8CJ 1990 199 1 1992 1993 I 
1----1---------------------------------------~--------------------------------1 
11%3( a.a 
11%411 s.s a.a 
119&"> I a.a 8.8 e.e 
11%t. I s.a a.a e.a a.a 
11%11 8.8 8.8 8.8 8.8 8 .s 
119be1 8.8 a.a s.s a.a e .a 8.8 
11%91 e.8 8.8 e.a a.a 8.8 e.e 8.8 
I 1970 I 12 .e 12.8 \2.8 12 .8 12 ,.8 12.e n.a l2.8 'I 
!19711 12.8 12.8 t 2. 8 12.& 12.8 12.e 12.8 12.8 12.8 I 
I 1972 I 12.8 t2.8 12.a 12.a 12.8 12.e 12 .8 12 .e 12.8 12.e l 
I 19731 12.8 12.8 12.a 12.a 12 .s 12.e l2 .s 12.8 12.B 12.8 12.e I 
11cnei I 10 .s 10.5 10. 5 io .5 10 .!> 10. 5 10 .5 10.5 lO. 5 10. 5 10.s 10.~ I 
I 19751 10.5 10.5 10. 5 10. 5 1(] .5 10. 5 10. 5 10 .5 10." 10. "> 10."> 10."> I 
i 19HI 10. ") 10. ") 10.5 lO .s to.s 10 ."> 10. "> 10 ."> 10. "> 10. "> 10. "> 10. "> I 
,1977! 1 0. ") 10.5 10. ') io. ') 10.5 10.s 10. ') to .s 10. 5 10. 5 10.s 10. '> I 
1197ll( 1a.s 10.s 10.s 10 .s 10.5 10. 5 10. 5. 10. ') 10. 5 10. 5 10.s 10. "> I 
fl9791 9. 1 9. 1 9. 1 9.1 9.1 9. 1 9. 1 '3. 1 CJ • , '3 • l 9. 1 I,_, '. 1
I 1980 I 9.1 9.1 9.1 9. 1 9.1 9.1 9.1 9.1 9.1 I'. 1 
I 198 11 9. 1 	 9. 1 9. 1 9. 1 '·'9. 1 9. 1 9. 1 I'. 1 	 '. 1
1191321 9. 1 '·' '·'9. 1 9. 1 9. l 9. 1 9., 9. 1 9. 1 9.1 I9.1 	 '·' 9.1'·' 9.1 9. t 	 CJ • 1tl91l JI 9. 1 	 CJ • 1 9. 1 9. 1 9. 1 9. 1 9.1'. 1
119841 	 9. 1 '1 • 1 . CJ • 1 9.1 9. 1 9. 1 9.l 9.1'. 1 

I.I .2 s.J 1.0 7.4 7.8 
1198b I 11.1 4.b 5.J 5.9 b.4 1.0 7.4 1.~ 

I 19e 71 4.2 ra.6 5.3 s. 'J b.4 1.0 7. lj 
i l981l I 4.2 4.b s.J '). 9 6 .1.1 7.0 
119891 4.2 4.6 5.3 5.9 b.4 
I 199 0 I Cl. 2 " • f, s.1 ~.9 
1199 11 4.2 4 • f, '>.) 
119921 lf.2 4.b 
119CJ31 ... 2 

119851 	 4. f, 5. IJ 6 .11 '·' II. i 

•re1ss101 	FACTORS TOI VEHICLES 'J'HROOGH ~ODIL YEAR 1975 AND THROUGH 

CALUDUI YEAR 1975 ARI BASED ()J ACTUAL T£STS or Ill-USE VEHICLES. 

POST-1975 CALENDAR YEAR E~ISSIOM fACTORS FOB ALL VEHICLES ARE PROJECTED. 




Yehicle 
_ _!gi__ 

1 
2 
J 

"5 
6 
1 
8 
g 

10 
lt 
12 
13 
114 
\S 
16 
'f7 
18 
19 
20 

Tiii.i III-!> 


TIAYIL WElGBflJG f&CTOI CILCULITIOI 


(a) 
Fr:act ion Total 
..!!..Si!ll!!i.2!L 

0.011 
0.010 
0.078 
0 .086 
0.075 
0 .075 
0.075 
o.o,e
o.osCJ 
O.OSl 
0.01111 
0.012 
0.018 
0.036 
0.0111 
0.012 
0.010 
0.028 
0.02& 
0 .0211 

(b) 
Anaual lhle•ge 


Acca•ulation late 

~----19000-~--

19000 
17'900 
16 500 
15000 
lJSOO 
12000 
10600 
9500 
8600 
7800 
7000 
6300 
5900 
!>JOO 
'6900 
Q700 
'6600 
llt&OO 
!1200 

SUR: 

J!l!Jll 
70J.O 

1330 .o 
13,6 .2 
, .. 19 .o 
1125.0 
1012 .s 

900 .o 
120 .8 
S•O.S 
tt55 .8 
)QJ.2 
22• .o 
219 ... 
212 ... 
IHO .:.z 
156 .s 
1111 .o 
128 .e 
11tt ... 

__J.Q2...!_ 
1 Hol .8 

((a) o (b)/SUPIJ 
ll!••l..!ll.£lli! 

0.Of>1 
0. 116 
o. 122 
o. 1211 
0.098 
0.088 
0.079 
o.o•J 
0 .Ofl9 
o.o..o 
O.OlO 
0.020 
0.021 
0.019 
0.o1~ 

o.on 
o.o 12 
a.on 
o.o 10 
0.009 

/O/ 




Tiii.! III-!>A 

IY!llGE CUBULITJYE BlLEIG! 

Bl YEIICt! IC! - July 1 


~~l!!!.::!!!!!!l~-~!!!!=~!!_!!!!fl!~ 

!q~_j!eai~ ~i!!ll!!.i!!L~ilt.!9..! 

1 •150 
2 t9000 
J .31862 
~ 55125 
5 7 2212 
b 8 7212 
1 100712 
8 112125 
9 T2l362 

10 132881 
11 1&11')00 
12 ·-9300 
13 15bl12 
111 162650 
15 168525 
lf> 173850 
17 178775 
l8 183481 
19 188075 
20 192q74 

the aethodoloqy for calculating average cu•ulat1Ye •ilea9e 
is presented in App~odis G. 
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Tl. BLE III-& 

SPEED CORRECTIQI_ FICTOI COEPFJCIE•TS 

fOI CISOLJIE-POVEBED 8Elf1-DUTI YEHJCL!S 


FOB lLl IECJOIS EJC!PT CILIFOBIII &ID BlCH-ILtltUDE 


l ________!-=_!!fllil!!S•C•S•Sl_________ I_ Y • ltB•S 

-------•----~1D~2f!!BO!~----•---f!!!01_~0101!~!._-l!!~!QG!!_.2_!!~~I lfODE L 1E ll l__!_____!!____f___ , ! ___!____f I ___! ____J!___ 

'--------- • 

I 
1 

I 
Pllr-19101 2.1120 -0.1~3 

I
o.oon1 1.1110 -0.111 

I 
o.001!l1 o.es1 0.00111 

I r I I 
I 1910-1'7ll t.tliO -0.065 o.OOOQI 1.540 -0.097 0.00101 0.812 O.OO'ft 
I J I I 
I 197•-143181 t.560 -0.096 0.00091 1.2fl0 -0.078 O.OODBI 0.820 0.0081 

I 
1 ''79• 

I 
1 1.s..o -0.011 

• 
-0.00011 0.620 -0.019 

I o.oooqr o.76q 0.0120 

----------------- '----------------' -----------



Tl11E I II -7 

IDLE !ftJSSIOI llTES 

HEIVT-DUTT GAS TRUCKS 

FOB ALL AREAS [JCIPT CALIFORNIA ARD HIGH-ALTITUDE 

----------------------1--!--i!HU~!!a.l--1__~--~UR I !.al__ _ 

I f I [ IEll 'fEHJCLE I Dl:TEBIOIATIOI BATE 

I POLLUTllT I l!OD!l. YEAR 11 Ef!ISSJOI BITE I (PEI 10 .OOO PIIU:S) 

1-----------1------------11---------------1------------------- 
1 I ll I 
I HC I PBE-1910 ll l.8~ I 0. 18 
I BC I 1970-1973 Ir 0.71 I 0.20 
I KC I 1971&-1978 If l.09 I 0.20 
I HC 1979-1982 II o.n I 0.20 
I HC 1983• II 0.20 I o.cto 
I f I 

CO PBE~1970 l 24.63 I 2.55 
co 1'70-1,73 ! 1s.1a I 2.92 
CO l!Htl-1978 I 21.92 I .2. 9 2 
co 1979-1982 f 19 .21 I 2.92 
co 198 l• t 1.~1& I s.oo 

I I 
JOI PBE-1970 I 0.02 I o.oo 
101 1,70-197 3 & 0.01& I o.oo 
lfOI 1974-1978 I 0.02 I o.oo 
IOI 1979-198, t 0.02 I o.oo 
IOI 1985• t 0.01 I o.oo I 

--------- ----------- '-------------'-----~------------· 
The Idle !aission Factor is calculated fro• 
the linear equation c : a • bl. •here c is the 
idl~ eaission factor for a •ehicle with 
cuaolative •ileaqe ~. a and b are the factors 
listed io the aboye table. and I = "/10000. 



Tl BLE Ill -8 

Crankcase and Ewaporatiwe BC E•issio• factors 

(9 •/• i) 


HEAVY-DUTY GAS TRUCKS 


FOR All AIEIS EXCEPT ClLlfOfiJll AID HIGH-llTITOD! 


Pce-19fii8 1.10 

1968-1980 2.00 

TCJ81 • 0.30 



TIBLE Ill-'J 

COEFFICIEITS FOE AYG. WEIGHT AID AVG. ~EIGHT/CID 


FOR CISOLIIE-POWIIED HEIVT-DDTI VEHICLES 


FOR ALL BtGJOWS IICEPT CALIFOBIIA AID HIGH-ALTITUDE 
_..:.._ _______________________________________________ 

----~---·--~!Q!Q~!!!.OJS___~_l_£!.!!..!.Q!_~!QIJD£ ____ l ___!!!!OG~!-~!!~t~--t 
lt!Q~!_!~!~·--~2---~~----.l?.l__ •__~~--~-bl_____~l.__l_~Q_____~l-----~~--' 
I I I I I 
I PH-1970 r t.302 0.117 -0.0f>SI 0.814 -0.036 0.0161 0.869 o.n2 -0.IJS&q 
I I I I I 
ll<J70-1973 1-0.SBQ 0.124 -0.0101 o.3Sll o.1ofi -0.02111 o.aaJ 0.016 -o.oo.q 
I I I I I 
I 197q+ I o.762 0.131 -~.0471 0.320 0.149 -0.0Q~I 0.943 0.008 -0.0011 

'----------'---------------- '------------------'--------------------·' 
l>(ipnoq) = bO • bl (WT/1000) • b.2 (VT/CJD) 

Thi$ correction factor is applicable only to gasoline-powered HD~s with 
we1qhts ranq1nq trom 13000 to 2~000 pounds and CID ot J30 to j~O. 



TIBU n-1 

EJBIUST ERISSIOI RITES 

RIAV!-DDTJ DJESEi VEIICLES 

FOR ALL &REAS EICEPT CALIFOllIA llD BIGB~llTITUDE 

---~------~--------1-_!__!~~l!!!!l_j___!_J§!!L~!~!L_--~I
I I 11 IEM IEBICL! I D!TIB IOUTIOI llTE l
I POLLDTllT I ftODEL 1£11 11 EftlSSIOI RAT! I (PEI 10.000 BILES)
1-----------1------------11---------------J-------------------
I I II I 
I HC I PBE-1974 U 4.30 I o.oo 
I RC I 197Q-1978 11 Q.50 I o.oo 
I BC f 197CJ-1982 11 4.50 I o.oo 
I BC I 198J• 11 2.85 I o.oo 
I r II I 
I co I Pl!-197Q If 35.10 t o.oo 
I co I 19714-1978 11 27 .oo I o.oo 
r co r n1CJ-11Je2 11 21.00 1 o.oo 
I co I 1'83.. fl 27 .oo I o.oo 
I I II I 
I 101 I Pl!-197' If 21.~0 I o.oo 
I 101 I 197•-1978 11 20.10 I o.oo 
I IO:s I 1979-1981l 11 19.90 I o.oc 
f 101 I 1'85t fl 5.l5 f O.OO II _________ , _________ 11 _____________ ,_____________ I 

The Exhaust E•ission Factor is calculated fro• 

the lineaE eqgation c s a • bl. ~here c is the 

exhaust ••issian factor for a Yebicl• Mitl 

cg•uletiwe •ile•qe n. a and b are the factors 

listed in the aboTe table. and 1 s ft/10000. 




-------------------------------------------------------------------------------

?llBLE 1¥-2 

~ID-YEAR EJHAUST EftlSSIO" FACTORS fOR DIESEL-POWE~ED H£AYY-DUTt VEHICLES 
RJDROCABBOJS (GB/ftl} 

FOi ALL REGIOMS ElC!PT CILlfOl•IA A•D HlCB-ILTITODE 

ptODIL I CILEIDA R !EAi - Jill}' 1 
ru:u1 11970 1971 1972 l9l) 1974 1'7!> . 1976 1977 1978 1979 1980 ne 1 

1----1---------------------~--------------------------------------------------1' ,. I119~ , ". J 
119!>2 C&.J 11.J I I 
11953 11. 3 4.3 I". 3
I 19'> u 4.3 4.3 4.3 Ii.] I 
119~~ 4.3 4.J 4 .1 I I 

I' 
". J ". 3 

I 19~ f> II• 3 11.J Q.J 11.3 11.1 11.11 I 
( 19~ 7 "·) ". 3 Cl. 3 Ii. J 4.3 11.11 ".) I 
I 1l3S fl i4. J 4.l 4.3 4.3 4.]J 4.J II•] I" • J 
11959 II• J 11.1 (j. 3 ". 3 Ii. 3 4.31 ".) 4.3 I". 3 
'1%0 11.) 4.J ct.J II• 3 ".3 4.3 q .3 4.3 II• j I". 31 
11% l ".) ll.3 14.3 11. 31 ". 3 4.3 4.3 ". 3 I". J ". l 
r l%2 ". 3 4.l ". J ". J ".1 II. 31 ". 3 4.3 11.3 ". 3 ".l 4.J I 

"· J 

I 1 <; t; 3 4.l II .J 11. 3 I 4.J 4.3". J ". J ". J ". J ". 3 ". 3 ". 3 I 
11%11 4.J ".) 4.3 ". 3 ". 3 " • 3 I ".] 4. 3 11.1 ". 3 4.) 4.) I 
11%!> 4.) Ii.) 4.3 II. 31 II. 3 II• J 11.) 11.1 4 .J ".) I". 3 " . l 
f 1%1> ".] 4.J 4.3 ".] 4 .J 4.31 II• J 4.J 4.J 4.J 4 .J 4. j I 
11%7 4.J 4.J Ii. ] 4.J 4.31 4.J 4.J 4.J 4.3 4.J".] I". j
I 1%f 4.3 (j.] 4.J 4.3 4.31 11.J 4.] 4.3 II• J 4.J (j • ] I" • J 
11%91 II. 3 4.l 4.3 ". 31 4.J ".l 4.3 4.3 4.l 4 .l I". 3 ". 3 
t 1970 I 4.3 4.3 4.3 II. 3 4 • 3 I II. 3 4.3 4.l Cl. l". 3 ". 3 ". 3 I 
11cn t I ".] Ii.] ". 3 II• 3 ".) ( 4.J 4.3 ". ] 11. J 4 .3 4.] I 
I 19721 .I& .1 4 .J ... J 4. JI ... 3 4.3 II• 3 4.3 4.3 4.J I 
j1'J73f II. 3 111.J 4.3 II•) II• J 11.3 4.3 4.3 t". 3 
1l'Hli I 4.5 4.5 11.~ II .5 II • ') I". 5 ". 5 ". 5 
1197~ I 4.5 4.5 4 .'l II. 5 4.S". ') I"· 5I 197 f, I 11.,5 II. 5 II• 5 ". ') I". 5 "· 5119771 II. 5 (j .. 5 II• 5 lj • ')". s 
I t97e I 4.5 4.5 4.5". 5 
119791 II.') 4.5".5 
I 19t'O I il. 5 II. 5 
I 191.' 11 4.5 
I 1 'Jfi 21 
f 1%]1 
g 191!11 I 
11%5( 
1 l 9Pb I 
! 19P 71 
11 % f! I 
I 19P 9 r 
I 1 99 OI 

ofr.ISSIOK FACTORS FOB VEHICLES THROUGH P.ODEl TEAR 197~ AND THROUGH 

CALF•DAR TEAR 1975 ARE BASED ON ACTUAL TESTS or IM-USE VEHICLES. 

POST-1975 CALENDAR TEAR EelSSlON TACTORS FOR ALL VEHICLES IRE PIOJICTED. 




------------------------------------------------------------------------------

------------------------------------------------------------------------------

TABLE 1'-2 (J"OR ClLEIDAR YEARS lCJ82-lCJ'J.l) 

r.1~-YEAI EIHIOST !!ISSJOJ flCTORS FOR DIESEL-POWERED HElYJ-DDTI VEHICLES 
HJDROCAIBOJS (G!/ftl) 

FOR ALL IEGlOJS EICEPT CALifOBJll l~D HlGH-AlTlTUDE 

PIOOU I CA lEllDA 8 YEAR - July 1 
YEii! '1982 1983 1984 ?98!> 198b 198 7 1988 1989 \990 199 t 1992 1''!Jl I
----1------------------------------------------------------------------------1 

196 3. 4 .l 

l%ti I 4.l 11.3 

1%51 11.l Q. l 
 ". l 
lCJU 1 Q.l C&.l 14. l It .3 

1%71 II. l •.l 11.1 •• l II .J 

196 8 I 11.] 4.3 4.J 11.J (I. 3 ra. J 


". J .l9f>CJ I 4.3 4 .J Q .J 4 .l"·) "· 319701 4.l 4.3 Q.) ".l I&. 3 ... 3 II• 3 ta.3 

t97 l I q.J Q.J q.) q .J ... J ... 3 11.3 11.J ... 3 

19721 4.l Q.3 4.l Q.J Q .3 11.3 11.J· ci.3 •• 3
". 3
197 31 Q.3 "·3 Q.J ". 3 4 .3 ... 3 11.3 lt.3 q.J 4.3 II• 3 
19711 I e&.S q .5 '1.5 ".5 Q .!> 11.5 q. !J 4.5 4.5 &j. 5 4.5 ... 5 
197S I 11.s 11.5 ••s ••s 11.s •.s q." 11. s". s ". s ". s ". s
19761 4.5 11.s 4.5 11.5 11.s 1&.S 4.5 11.s It. 5". 5 ". s 
19771 •.s "·5 ". 5 II .5 ... s ". 5 Q.5 ". s ". 5 14.5 "·" ". 5"· 51970 I ca .s 11.s ca .s II• S 11. 5 a.s 11. 5 11.s 4.S". 5 ".5 " • !ii
197'JI 11.s 4 .s 11. 5 II • 5 Q -~ ... !> Q.5 14 • 5 4.5 ... !>" • !> " • !> 
198CI 11.s 1&.S o.s q .s 4 .s 11. 5 4.5 Q.5 4.5 4.5 11.s". 5 
l'JP. 11 4.5 11. 5 4. ") ll. ") 4 .5 4. ') ".s 4 .5 11. !I 4.5 fl • !J". 5 
H821 ii.s 11.s 4.5 Q.S ... s II• 5 It. 5 11.s ... 5 4.5 ".5 II. 5 
198 31 2.8 2.e 2.e 2.e 2.a 2.e 2.8 2.e 2.8 2.8 2.e 
1981lt 2.8 2.e 2.8 2.e 2.8 2.e 2.8 2.8 2.8 2.a 
19(; SI 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 
19l! fi I 2.e 2.a 2.e 2.8 2.8 2.8 2.8 2.e 
19S 7 I 2.e 2.8 2 .8 2.8 2.8 2.8 2 .{! 
lCJf\81 2.e 2.e 2.8 2.8 2.8 2.B 
l 9P CJ I 2.8 2.8 2.8 2.8 2.8 
199 (l I 2.e 2.e 2 .a 2.e 
199 11 2. tl 2.8 2.s 
19921 2.e 2. tl 
199 31 2.e 

*E"!SSIOM FACTORS FOR VEHICLES THROUGH ftOD£l YIAR 1975 AMO THROUGH 

CALt•DAR YEAR 1975 ARE BASED OM ACTUAL TESTS or IM-USE VEHICLES. 

POST-1975 CALEIDAS TEAi E"lSSIOM FACTORS FOR ALL VEHICLES Ali! PROJECTED. 




-------------------------------------------------------------------------------

TABlE l Y-J 

~ID-JEIR EIBJOST EPIISSIOI FACTORS FOR DI!SEl-POWEIID RlltJ-DCTY YIHICLIS 
CJll!OI l'IOIOI!Dt (Cft/l'IIJ 

FOR ALL RECIOWS EICIPT CILI1011IA llD HIGH-ALTITUDE 

PIODil r ClLEIDlR TUR - July 1 
JUR I 1CJ70 197 1 lCJ7 2 lCJ 7 3 '9711 1975 l97t. 1917 1'J78 1979 1980 '981 
----1----------------------------------------------------------------------- 
19Sll 3s. 1 r• 
19521 35.1 35.t f 
nSJI 35.1 35.1 lS.1 
19Slll 35.1 JS.t l!>.1 JS. 1 I ' 
19!>51 35.1 JS. 1 l !>. 1 )!", • 1 35.1 
19Sti I 35. 1 35.1 15.1 35.1 3 !>. 1 JS. i 
19!>71 35.1 JS.I 15.1 J"i. 1 35. 1 35.' 3S.1 
19SR I ] 'i. 1 l"i.1 ] s. ' 35., 35 0 1 35.1 15.1 ] !> • 1 
19!>9 t ] "i. 1 JS.t l"i.1 l"i. 1 l5.1 JS 0 l l"i. 1 15.l JS.1 
1%01 JS.1 15.t ls. 1 M.1 3 "i. 1 JS. 1 35.1 JS.I 35.1 JS. 1 

11% 11 35. 1 lS.1 1s.1 35. 1 35., 35.1 35.1 JS.1 JS. 1 JS. 1 JS. 1 
11% 2' 35.1 35.1 )!>. 1 35.1 35.1 35.1 35. 1 3'). t l"i. 1 35. 1 35.1 J"i.1 
11% 31 lS.1 35.1 15.' j5. 1 3 "i. 1 H.1 35. l 35.1 35.1 35 0 1 J"i. 1 3"i. 1 
1196111 35.t JS. 1 35. 1 35.1 35.1 35.1 35. 1 l."i. t l"i.l JS. 1 1s.1 J '). 1 
f 1%51 15.t 15.1 JS.1 15.1 35.1 35. 1 H.1 35.1 35.l JS. 1 35.l JS.1 
119H I 35.1 35. l l"i. 1 35. 1 35.1 35.t 35. t 3 5. 1 l!>. 1 J5.1 JS.1 3 !:>.' 
, ,% 1 35.1 35.1 J5.1 35. 1 J ')., J!>.t 35. 1 35.1 35.1 JS. 1 35.1 JS. 1 
11%1! 35.l 35.1 l !>. 1 )5. 1 35.1 35.1 15.1 H.1 )!;. 1 35.1 35.1 35.1 
11%43 35. 1 35.1 JS. 1 lS.1 35.1 35. l 35. 1 3!>. 1 35.1 35.1 15.1 J5.1 
11970 J '). 1 JS. 1 15. 1 35. 1 35.1 35.11 35. 1 35.1 35.1 35.1 3"i. 1 3 "i. l 
r wen l H.1 l'>. 1 35.1 1s.1 1s.11 35. 1 J 5. 1 15.1 15.l j '). 1 J!J.l 
11972 15. 1 35.1 J !>. 1 3!>. 11 35.1 35.1 35.1 J!J. 1 J'). 1 35.1 
I ,.n 3 35.1 35. 1 35. 11 15.1 35.l 35.1 35.1 35.1 3S.1 
11974 27.0 21.0 I 21.0 27.0 21.0 21.0 27 .o 27.0 
I t 975 27.0 I 21.0 27.0 21.0 21.0 27 .o 21.0 
11976 I 21.0 27.0 21.0 21.0 21.0 2 I .o 
i 1977 I 21.0 27.0 21.0 21 .o 27 .o 
J 1978 I 27.0 21.0 21.0 27.0 
11979 I 21.0 21.0 27 .o 
I t9fl0 21.0 27 .oI 
1198 1 27.0 
I t982 I ' 
I 19fl 3 I 
I 1'31i ~ I 
f1985 I 
11<.i8f. I I 
( 19P. 7 I t 
119881 I 
I 191191 I 
I 19') oI I 

*E"ISSIOX FACTORS FOR Y!RJCLES THROUGH "ODEL !EAR 1915 ARD THROUGH 

CALINDAR ?EAi 1975 ARE BASED 01 ACTUAL TESTS or l~-USE VEHICLES. 

POST-1975 CALEIDAR YEAR EftlSSlOI FACTORS FOR ALL VEHICLES ARE PROJECTED. 




TABLE U-3 (FOi CllEllDAA YEARS 1982-l'J'J 3) 

ftID-Y!ll llHIUST lftISSIOI F(CTOIS FOB DiiSEL-tOWERED R!IYY-DUTY VEHICLES 
ClRBOI RDIOIIDE (Gft/HJJ 

roa ALL IEGIOIS IJC!PT ClllFOBIJl llD BlGl-ALTlTDDE 

1ftODIL I 	 CIU:IDAll JEii - Jul:r 1 
IYEAJt rns2 1983 19811 1985 1'86 1'87 1988 1989 1990 t'J91 1992 1993 
1----1----------------------------------------------------------------------- 
f 1'6 lf 35.1 
fl'6111 35.1 JS.1 
t 196!>1 JS. t lS.1 JS.I 

19661 35.1 lS.1 lS.t 1s.1 

19611 JS., lS.1 15.1 )5. 1 35.1 

1968 t 35.1 lS.t JS. 1 35. 1 JS.1 JS.1 

1tJf> CJ f 35.1 1s.1 1s.1 lS. 1 35.1 JS. t 35. 1 

1!701 JS.t JS.1 lS..t lS.1 JS• 1 lS.1 JS. 1 JS. 1 

1'711 JS.1 15.t 15.' JS .1 H. 1 JS. 1 35.1 JS. 1 


J!i ·'19721 35.1 lS.1 lS.I lS.1 JS. 1 JS. 1 JS. l lS.1 JS. 1 35. 1 
?IJ131 35.1 1s.1 1s.1 35.1 15.1 JS. 1 JS• 1 JS. 1 JS.1 1s.1 JS.1 
19741 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 27 .o 
19751 21.0 11.0 21.0 11.0 21.0 21.0 21.0 27.0 21.0 21.0 21.0 21.0 
197'1 21.0 21.0 21.0 21.0 27.0 21.0 21.0 27 .o 21.0 21.0 .27. 0 21.0 
19771 27.0 21.0 27.0 27.0 21.0 21.0 21.0 27.D 27.D 21.0 21.0 27.0 
19781 21.0 21.0 21.0 21.0 21.0 21.0 21.(J 21.0 21.0 21.0 21.0 21.0 

f1'l7'1 27.0 27.0 27.0 27.0 21.0 21.0 n.o 27.0 27.D 21.0 27.0 27.0 
1CJ80 f 21.0 27.0 21.0 21.0 21.0 21.0 21.0 27.0 21.0 21.0 21.0 21.0 
l!811 21.0 21.0 21.0 21.0 21.0 21.0 27.0 21.0 21.0 21.0 21.0 27 .o 
19821 21.0 21.0 21.0 21.0 21.0 27.0 27,.0 21.0 21.0 21.0 21.0 21.0 
1CJ8 l f 27.D 21.0 21.0 21.0 21.0 21.0 21.0 21.0 27.0 21.0 27.D 
1'8111 11.0 21.0 21.0 21.0 21.0 27 .o 21.0 21.0 21.0 21.0 
1'8 ~I 21.0 21.0 21.0 27 .o 21.0 21.0 21.0 21.0 21.0 
1CJ8t.t 21.0 21.0 21.0 27.0 21.0 21.0 21.0 21.0 
198 7J 11.0 21.0 21.0 21. 0 21.0 21 .. 0 21.0 
19881 27.0 27 .o 21.0 27.0 21.0 27.0 
1'J8CJf 21.0 21.0 27.0 21.0 21.0 
19'901 21.0 21.0 21.0 2 7·.D 
19911 21.0 21.0 21.0 
1992f 21.0 21.0 
199 1 I 21.0 

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

•£ftISSIOI 	Fl~ORS FOi VEHICLES THJOUGR ftOD!L ltll 1CJ7S llD THROUGH 

Cll!WDll 1!11 t975 ARI BISED OJ ICTOAL TESTS Of 11-DSE VEHICLES. 

POST-1975 CILEIDIB YEAR EftISSIOJ FACTOIS FOB ILL IEHJCLES IRE PBOJECTID • 


. .... 
i:.1 




UBL! IV-• 

"JD-TEAR EIKAUST E"ISSIO• FAC?OBS FOB DIESIL-PO~ERED HEAVY-DOT! 'EHICLES 
JITROCEJ OXIDES (Cft/ftl) 

FOR iLL R!C]OIS EXCEPT CILJfOHIIl lMD BlGB-AlTlTODE 

lllODEl. I CAlDOAR !UR - Jul7 l 
i!Ull 11970 1971 1972 1973 1974 197S 1'76 1'77 1978 1919 1980 1981 I
1----1------------------------------------------------------------------------1 

19!> 11 2 1.4 ,. 
19!>2 2 I .ll 2 1 .11 I 
19!>3 2 1.11 21.q 21.«1 I 
19!>4 2 1. ll 21.11 21 .. ca 21 .4 I 
l9 !> !> 2 1.fl 2 1.11 21.11 2 1 .11 2 1." I 
19!>f> 
19!>7 

2 1.11 
21.11 

21.11 
21.11 

21.11 
21 .11 

21 ·" 
21.11 

2 1." 
21.11 

21.4 
21.11 21 .... 

tCJ!>e 21 ... 2 1.11 21.4 21.11 2 1.11 21.11 2 t. 4 
19~9 '·"22 1. Q 21.11 21.11 21.11 2, .11 21.11 21 .11 2 1 •II 21.11 
1960 
191> 1 
19ft 2 

2 1.11 
2 '. Q 
2 1. II 

21 ... 
21.Q 
21.11 

2 1. u 
2 '· Q
21.11 

21.11 
21.ci 
21.Q 

21.11 
21.q 
21. 4 

21 .. 11 
21.11 
21 ... 

21 ... 
21.11 
21.11 

2, .... 
21.4 
21 ... 

21 ·" 
21.11 
21 ... 

21.11 
21.&1 
21 .. 11 

2 1 .11 
21. II 2 t .4 

1 '}f, 3 
1%11 
1%!> 

2 '· Q 
. 2 1.11 
2 1.11 

21.11 
2 1." 
21 .. 11 

2 1.11 
2 1.11 
21.11 

21.4 

2 t ·" 
2 l .11 

2 1. 4 
2 1. q 
21.u 

21.11 
21.q 
21 .. • 

2, .11 
2 1 .11 
21 ... 

2 1 .11 
2 1 .4 
2 1." 

2T .11 
2 l .11 
21.lf· 

21.11 
21.• 
21 .. 11 

21. u 

2 1 ·" 
2 1 .11 

21.u 
2 .... 
2 1 .11 

I t966 
\%71 
1%8119691 

2 1.11 
2 1.11 
l 1,.11 
2 1.11 

21." 
21.11 
:21.11 
21.4 

21.4 
2 1.11 
2 1.11 
21 .. Q 

21.u 
21.11 
21.4 
2t .. 4 

2 1 .~ 
:n.11 
2 1.11 
2 1.CI 

21.Ci 
2 1.11 
21.lf 
21. If 

21.11 
2 1.11 
21.11 
21.11 

21.4 

2 '·" 21.11 
2l.11 

2 1." 
21." 
2 t .l.I 

21. q 
21. q 
21.11 
21.11 

2 1.11 
21 ... 
21.4 
21.&I 

21.q 
2 1.11 
21,.4 
21 .. Q 

l970f 
197 ll 
1•n21 
1973( 
197111 

2 1.. 11 21.fl 

2'·" 
2'.11 
21.11 
2 t •II 

2 t .11 
21.4 
21 .. 11 

2 t ·" 

21.11 
2, .11 
2 l.u 
2 1." 
20.1 

21. II 
21.11 
2 1 .11 
21.11 
20.1 

21.r; 
21.4 
21 .. 11 
21.11 
20. 1 

2 1 ... 
2 1 ... 

2 t ·" 
2 1 .4 
20.1 

2 '·"21.Q 
2 1. ca 
21.11 
21.4 
20.1 

21.Q 
21.4 
21.'l 
21 .. 4 
20 .. 1 

21.4 
21.11 

21 ·" 
2 1.11 
20. 1 

2 '·" 2 '.11 
2 1 .11 
2 1.11 
20.1 

19 7 !:i l 20.1 20. 1 20.1 20.1 20 .. 1 20 .. 1 2 0. 1 
19761 20. l 20.1 io. 1 20 .. 1 20.1 20.1 
1977 20.1 20.1 20. 1 20.1 20 .. 1 
1978 20. l 20. 1 20. 1 20. 1 

Jt979 19.9 19. '9 19 .9 
I 1 '98 o 19.9 l 9. 'J 
11 CJe t 19.9 
I 19R 2 
i 198 J 
I \91! II 
I 198 !:i 
i 191>6 
I 19e7 
11 '.1f. e 
11%9 
11990 I 

4£r.JSSION FACTORS TOR VEHICLES THROUGH ~ODIL !EAR 1975 llD TRROUCH 
CALE,DAR !EAR 197~ ARE BASED OM ACTUAL TESTS OF 11-USE '!HICLES. 
POST-1975 CALIMDlR IIAF E~1SSlON FACTO~S tOR ALL VEHICLES ARE PROJtClED., 



-------------------------------------------------------------------------------

------------------------------------------------------------------------------

TABLE JV-II (FOR CILEIDAi YEARS 1982-1993) 

"JD-YEAR EIHJUST E"ISSIO~ FICTORS fOB DIESEL-POWERED HEIYY-DUTJ VEHICLES 
IJTHOC.U OllDES (Gii/iil) 

FOR ALL REGIOIS EJCEPT CALIFORIJA AID HlGH-ILTITDDE 

I "OVEl I CALEIDIR YEAR - July 1 
I Y'EA R I 1'JB2 1983 198Q 1'3 BS 1986 1'187 1988 1989 1990 19~" 191)2 l99J I
1----1-----------------------------------------------------------------------
fl9t> JI 2 1 .u 
jl%41 21.4 21.11 
11%!>1 2 1.11 2 1 .11 2 1." 
11%61 21 ... 21." 21.,4 21.11 
Jl9671 2 1.11 21.11 21. ra 21.11 2 1 ·" 
f 1%81 2 1.11 2 1.,, 21.4 21. 421 ·" 2 1 • " 
11%CJ I 2 1.11 21.11 21." .2 1. Q 2 1. Cl 21.11 

2 '·" 11970 I 21.u 2 1. Cl 21.4 21.4 2l.4 21.4 2 1."2 1 ·" 
fT9711 2 1.11 21.11 21.4 21.4 21." 21.4 21 ... 21. II2 1 ·" 
119721 2 1.4 21.4 21.4 2 la 4 2 1 ... 2 1.11 11. 4 21.4 21.11 21.11 
I 1''n3 I "i 1 • II 21. II 21.4 2t .u 2 1.11 2 1.11 21.11 21 ...

2 1 ·" 2, ·" 2 1 ·" 
11974 I 20.1 20. 1 20. 1 20.1 20.1 20.1 20 •I 20.1 20. 1 20. 1 20.1 20. 1 
1197~1 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 19761 2 0. 1 20. 1 20.1 20. t 20. 1 20.1 20. I 20.' 20. t 20. I 20.1 20.t 
I l977 r .2 Q. 1 20.l 20. t 20.t 20.1 20. 1 20 .. 1 20.1 20., 20. 1 20.1 20.1 
11978 I io.1 20. 1 20. 1 20.1 20.1 20.1 20. 1 20. 1 20., 20.t 20.1 20.1 
11979 I 1'J.'J 1 9. CJ 19.9 1'J.'J 19. CJ 1'J. 9 l'J.' JCJ. 9 19.CJ I CJ• CJ 19.' 

19.9 lCJ. 'J 19.9 1'. 9 19,. 9 19.9 19.'J 19.9 
f 191! 11 11.9 19. CJ 19.9 19. 9 19. 9 1'J. 9 19.'J n.'J l'J. 9 19.9 
i 19SQI 19.9 l'3. 9 19.9 19. 9 "·' 

l'J ·'''· 9! 19821 l'J .9 19.9 19.9 19.9 t9 .CJ t'J.'J 19.4.1 19. 9 l'J. 'J S'J • 'J ,, • 9 
n ·' jl 98 31 19.'J n. 9 t 9. CJ l'J.9 n.CJ n. 'J 1'9. 'J19 ·'"· 9 . 19. 9 19.9 

1198!>1 !>. 3 '>. l !J.3 !>. J !J.] !>,. J "·!>. 9J s.1 !>. l 
j l'HHil s • J ~.J s. j !>. J s.J !:t.J 5.J s.J 
! 198 71 s.J s.1 S.3 s. 3 5.J 5.J s.J 
fl'Jl!81 5,.3 !>. 3 ~.l 5.3 5.J 5.l 
119891 !l.l s.] 5,.3 s.J s.1 
11990 I s.J !:t.J s.1 !:t.J 
1199l1 5.J 5.J s.J 
f199 21 s.1 !:t.J 

!>.] 

1198&1 I 143.9 1'j. 9 19.9 19. 'J 19.9 19.9 "·' "·' 19.9 

' 199 31 

OE~ISSIO• FACTORS TOR YEHICLrs THROUGH ~ODEL YEAR 191!> A~D THROUGH 

CALEMDAA YEAR 1915 ARI BASED 01 ACTUAL TESTS or II-USE YEHICLES. 

POST-197S CALEJDAB YEli E~lSSIOJ fACTDBS FOR AlL YEHlCLES ABE PIOJECTED. 




tebicle 
_J.9!

1 
2 
l .. 

~ 
6 
1 
8 

10 ' 

11 
12 
1l 
lta 
1!> 
Ui 
11 

,,18 

20 

T.lBl.I IV-~ 

Tllf!L V!IGRTllG FACTOR CAJ.CULATlOI 

~!1.-POV!!!~_HEIY!-DOTf VElllI£,!:Y 

(•) cb) 
ri:action Total Annual Pl ilea9e 
_!et i~U.U!2L !~£!!.!.!.!ti2~_!!1! .L!l!ill 

0 .011 73LOO SfaL7.2 
0. us 7](,00 CJCJ ]fi .o 
0.1111 69900 9Jf;6 .ti 
o. u1 (,]300 8292 .l 
0.099 5£>60 0 ~ti OJ·'
o.o9o 50000 q !:100 .o 
0.082 Q5fi00 313' .2 
0.062 "1200 2!>Sta.ll 
0 .o.. 5 38200 l 119 .o 
O.Oll lf>OOO 1188 .o 
o.02s lllfiOO 8ftS .o 
0.015 33800 507.0 
o.o1l lllOO ta30 .l 
0.o11 12..00 356 ... 
0.010 30900 309.0 
o.ooa 28700 229.ti 
0.001 25 700 179.9 
0.006 21300 121 .e 
o.oos 181100 92 .o 
0.0011 15&a00 ___u..&_ 

SUPI: 5572q ·' 

((a)• (b) /SUI'!) 
tra'fel Ftaction---07102_____ 

0 .178 
0. 168 
O. lla9 
Q. 10 \ 
o.oa1 
o.on 
0 .01&6 
0.011 
a .021 
0.o16 
o.oog 
o.ooe 
0.006 
0 .006 
0.0011 
O.OOJ 
0.002 
0.002 
0.oo1 

http:2!>Sta.ll


TIBJ.1 ll-51 

.,EIAC! cunui1tIYE ftlL!ICE 
BY YEB1C1! IGE - Jul7·1 

' . 18~00 
2 73&00 
3 1'6738 
• 2\6215 
5 279562 
6 336175 
1 l86QSO 
8 QJ2050 
9 q7]Q25 

10 511125 
11 547825 
l2 582500 
13 616312 
1• ••,.12 
15 681712 
16 712525 
17 1Q 1125 
18 166650 
,, 188117 
20 806525 

The •et•odolo97 tor calculatin9 ayera9• cu•ulatiwe ailea9e 
is preseated in Jppendi1 G. 



_____ ______________ _________________ _________________ 

TABLE IY-fl 

SPEED C081ECfIO• FACTOR CO!FFICI!ITS 

FOR DIESEL-POWERED HEllY-DU~t IEHICLES 


POR lLl BEGIOIS EJCEPT CALtfOBIIA AID HlCB-ALtlTUD! 

' -------------------------------------------___________, _,;:_EJP ..(!!B•S!£•S•Sl__________________ I 

---------•-~!!!!!.Qf.!!~-----l~f!!!~-1!.2.!Q.!!].!___ l___!!!!~l.!-2!I~Es___ I 
I l'IOp !Lr YE!! I __,L__! ____c__ I_!_____!,_____£__ I --..!---1-----~---1 
I 
1 

I 
P1i-1,n1 o.9•0 -o .. oss 

I 
0.000111 1.lli.o -o.oc12 

I 
0.00101 o.620. -o.01u 

I 
o.oootH 

I 
1 

1 
197•-1na1 o.s20 -o.os1 

I 
0.000!»1 1.200 -0.012 

I 
0.00061 0.120 -o.os1t 

I 
0.00091 

I I I I I 
1r 1CJ74h 11 1 ..200 -0.012 o.oooti 11 1.1140 -o.o~s o.oooet1 1.000 -O.OlQ 0.00121f 

11.s.. " 
"-.·.: .. ··. 



-----------

flBLE .U-7 

ID1? EBISSIOI Blf!S 

BEAIT-DOTJ DIESE1 ¥EBIC1ES 

FOi ltt llEAS EXCEPT CllIFOllII AID HIGH-AltITODI 

--------------~-------_j__!__li!{ftll...l.-1.___B~Ji!!L!I!&l___ I 
I I J 1£11 YEBICU I DITllIOllTIOJ llTI f 
I POLLOT UT , !!OD El. 1 EAR UISSIOI BATE I (PER 10 .,000 ftlLES) I 
·----------- ------------ ---------------r--------------------1 
I 

BC PR E-1'711 o.so o.oo ' 
I BC 197•-1'78 O.QO o.oo ' 

RC 1CJ7'J-1'82 o.cao o.oo 
I HC '983• o.2s o.oo 
I 

r 
I co PRE-19711 1. 32 o.oo 
I co 197•-1978 0.66 o.oo 
I co tH 9- 1982 o.oo 

0 ·''I co 1'8J• o.u o.oo 
I I ' 
I IOI PR E-191'1 I 1.11 0 .oo 
I 101 1974-1978 I 1.00 o.oo 
I IOI l979-1CJ8Cl I 0.'9 o.oo 
I IOI I 1985• I 0 .21 o.oo 
'-------- '--------- '------------ ------------ 

The Idle E•ission Factor is calculated fro• 

the linear equation c =a• bl., where c is tbe 

idle e•ission factor foe a Tehicle vith 

eueulatiwe •ileage ft., a and b are t•e factors 

listed iD the aboTe table, and J = B/10000. 




TUl.E IV-8 

COEFFICIEITS FOR llG. WEIGHT AID AtG. WEIGHT/CID 

FOi DlESil-POWtRED HElYT-DUT1 VEHICLES 


FOR aLL RECIOIS !ICEPT CILIFOllI& ARD HlCH-ILTITUDE 


________ I __!lll.Q~U.l~~---- l~!ll!!L.!!..Q!Q!ll1.L-_ t___!II!.QH.L~!lllL_ I 
I !!Q~IL!!!l! I_~_o___ll_~_ I _M___~l---~L- L-l!~L--!?1-___!.L_I 
I I t I I 
I PRE-19711 I 2.0!>8 -o.oos -0.01111-0.sn -0.DlO 0.01131 o.08!> 0.020 0.0021 
I I I I I 
1 1CJH• 1 o.&93 o.01s -o.0061-o.2CJ9 o.olo o.00J1 o.ne 0.023 o.ool1 

r---------' ---------------- '--------------- •---...-----------__,..,.I 

P(ipnoq) .. bO. bl(llT/lOOO). b2(WT/CID) 

This correction factor is applicable only to diesel-powered KDVs with 
v~ights ranging fro• 19000 to 55000 pounds and CJD of !:iQO to 600. 

j_j8 
\'""' ·'· 
·~ " } 



TABLE Y-1 

EJHAOST lftlSSIOI BITES 

l!OTORCIC LES 

FOB llJ. lREAS EICEPT CILIFOIWIA llD BIGR-•LtITODE 

_________________l_ __!_~!!Lftl !:!l____ f_!_~l!!Il.ll_J 

I IEW f£H1CL£ I DETEIJOIATIOI IATE I 
FOLLUTAIT l'IODEL IElll I EftJSSIOI UTE f (PEI 10~000 ftILES) J 

----------- ------------& ---------------·-------------------
' IHt PRE-1978 I 8.96 I 1. 17 

RC 1978-1979 I q.70 I 1.01 
lfC 1980-1982 I l.82 I l .Ol 
ltC 1983+ I 0.29 I 0.21 

I I 
co PaE-1978 I 34.CIO I 1.sca 
co 1978-'919 I 20. 27 I ... oo 
co 1980-1'82 I H .86 f "·00 
co 1983• f 2.11 I 2.00 

I f 

10• PRE-1978 I a.IQ I o.OO 

10.- t978-1979 I 0.28 t o.oo 

10• 1980-19811 11 0.56 I o.oo 

101: l'J8!>• 11 o.ori r 0.22 

------- ---------··-----------' ------------- 
The lzhaust Emission Factor is calculated fro• 

the linear equation c = at bl. where c is the 

exhaust eaission factor for a •ebicle with 

cu•ulative •ileage R, a aad b are the factors 

listed ie the abowe table, and I • 8/10000. 


. :. ·~ ~ : ....

1i:3 ,, 



•• 

TIBlE Y-2 

"ID-1Eli EIHAUSr !ftISSIOJ FACTORS roa norOICJCLES 
,MYDROClRBOJS (C"/BI) 

FOi lLt lleIOJ5 EIC!Pt ClLIFOllII ARD HlCl-ltTITUDI 

1----------------------------------------------------------~-------------------
irioou1 CALEIDlB YUi - Jul7 1 
1nu ''U70 197' 1972 1'73 19711 7975 1976 1917 1978 1979 1980 '981 I
1----1------------------------------------------------------------------------1 
, .,., 11 12 .lt 
11'!>21 12.2 12.• I 
1195 lf 12.1 12.2 12 ... I
i 19511 I 11. 9 12. 1 12.2 12.11 I 
1195~1 11.e 11.9 '2. 1 12 .2 I12 ·" 
I t956 I t 1.6 u.s 11. CJ 12.l 12.2 12. 111 
1ns71 ll.5 11.6 Tl.8 11 • CJ 12.1 12. 2 I 12 ... 
f 19581 11.J lt.~ 11.6 11.8 11.' 12. l I 12.2 12. ii 
119!>91 1 , • 2 11. 3 11. 5 11.6 11 .a 11. 9 12. 1 12.2 12.11 
r 1960 I 1t.o 11.2 ll.J 11. 5 1 l .r. 11.e ll.9 T2. l 12.2 12.16 
I 196 11 10.9 11.0 l 1. 2 1t .3 11 • ., Tt.6 ll.8 11.9 12.1 12.2 12 ·" 
11962 t 10.1 10.tJ 11.0 11.2 11.J 11.s 11.6 11.8 12.1 12 .2 11.11"·CJ 
1196 JI 10.s 10.l 10.' ll.O 11 .2 11. 3 11 • ., 11.8 11.9 12. 1 12 .2 

t '.'
11.2 11.e 

119651 10. 1 10. 3 10. 5 to. 1 to.CJ 11 .. 0 11. 2 11. s 11 .. (, 11.8 11. 9
',,, ... 10.3 10. s 10 .. 1 10.9 11.0 ., • l 11.s 11.6 11.9 12.1 

". 3 
11%61 CJ .. 9 10. 1 10 .. ) 10. s 10.7 10.9 11.0 11.2 lt.l 11. !> 11 .6 11.8 
I t96 7 I 9.7 9.9 10. 1 10. J to.5 10. 7 11.0 tt .2 11.J 11.5 1 l .I>'°· 9 
1.1968( 9. 5 9.7 9.9 10. 1 10.3 10.s 10. 7 10.CJ t 1.0 11.2 11.3 11.s 
11%9 J 9.2 9.S 9.7 9.CJ 10.1 10. 3 10 .5 10 .1 10. CJ 11.0 11.2 11 .J 
1 n10 r CJ .o 9.2 CJ. s 9.7 9.9 10. 1 10. J to .s 10.1 10. 9 11.0 11.2 

19711 CJ.O 9.2 9.S 9.1 CJ.9 10. 1 10 .J 10 .s 10. 7 10.9 11~0 

19721 CJ. 0 9.2 9. s ':J.7 10. l 10.l 10 .. s 10.l 10 .9'·' 10. 1 10.1 10.s 10.119731 CJ.O CJ .2 9.S CJ.7 

19741 CJ. 0 9.2 9. s '·'
9.7 10.1 10.3 , 0 .!> 
19751 9.0 9.2 CJ. 5 '·'CJ. 1 10.' 10.J 
19761 CJ. 0 CJ. 2 CJ. !> '·'CJ.7 I). CJ 10. ,, 

l977 f CJ.O CJ.2 CJ. s 9.7 9. 'j, 

19781 q. 8 s.2 s.ci 
119791 	 '·' !>. 211. 8 Ii .9 
Je198 0 r J.9 Ii. 0 
,. , 98 11 	 3.9 
1-19~21 
1!198 JI 
11196•I 
1ines1 
f 19HI 
I 198 7 r 
11CJee 1 
1'198CJf 
pCJIJO I 

•E~ISSIOI 	F~CTOBS FOR 'EBICLES THIOUGH AODEL J!IR 1975 llD THROUGH 

CAL!IDAR 1!18 1915 AB! BAS!D o• ACTUlL TESTS or I•-nsE t!HICL!S. 

POST-1975 CILIIDAB lEAB EAISSIOW FACTO~S FOB ALL fEHJCLES IRE PBOJtCTED. 




------------------------------------------------------------------------------

-------------------------------------------------------------------------------

TIBLE •-2 (fOI CllLEIDAll nus 1'112-19'1) 

ftlD-Jfll !JIACST fftlSSlOI flCTORS FOi ftOTOICJCLIS 
. HYDIOCARIO~S (GR/ftl) 

FOR ILL B!GIOIS !JC!PT ClllFOllJA llC BJGl-ALTITUDE 

ll'WDH I CALEIDAI 1EAI - July l 

;HAR j1982 1983 1'84 198!> t986 1987 1988 198' 1990 199 l 1992 ,,,l 

: - -·--1 -- --"'---- ------ ------------------------- ------- ------------------ - --- 
; -; CH 31 t2 .11 
; ~%41 12.2 12.Q 
~196!>1 l 2. t 12.2 12." 
f 19Hf 11. CJ 12.1 12 .2 12 ·' 
J 19b 71 11.s 11.'3 12. 1 12.2 12 ... 

I 1'36111 11.6 11.8 11.9 12. 1 12.2 12.fl 

t1969t 11.s 1 t .6 11.8 tr. 9 12.1 12.2 12.4 

1197()1 11 • 3 11 .!! 11.6 11 .s 11.9 12.1 12.2 12.ll 

119711 1 1.2 tt .3 11. s 11.e 11. '3 12. 1 12.2 l2.Q


t1 ·'11'312 r 11 .o ll .2 t 1. 3 t1 .5 11 .6 11.IJ 12.1 u.2 12 ...".a 
1197 J 10.CJ 11.0 1l. 2 11 • J 11.s 11.6 11.8 11.9 12. 1 12 .2 12.4 

I 19711 10.1 10. 9 11.0 t1 .2 11.3 11.s 11.6 11.e 12•• 12.2 12."
"· 9119n, 10 .s 10. 7 10. 9 11 .o 11 .2 11. l 11.s 11.6 11.a 11.9 12. 1 12.2 

11976 10.1 10 .s 10. l 10.' 11.0 11.2 11.3 11.s 11.a 11.9 12.1 

I 1977 10.1 10.J 10. 5 TO. 7 10.9 11.0 11. 2 11.3 "·' 11.,
11. 5 11.8 11.9 

11978 5.6 5.7 s.9 f>. 1 6.2 &.ft f>.S 6 .1 6.B 1. 1 l.l 

1 l<J7' s .ll s.6 5.7 !t.' 6.t 6.2 6.4 6. s f>,; l '·'6.8 1.1 

jJ9(1() ll.J '·'
11.5 II. 1 II•' s .o s.2 5.l 5.s s. fi 5.a !t.' 6.0 

1198 t 11.0 C&.3 C&.5 •.7 5.0 !t. 2 5.l 5.5 S.6 s.e 5.9 

1.1982 3.9 11.0 ,. • 3 '.5 .4.1 ·' ,. • g s.o 5.2 s.3 s.s S.6 s.e 

' 1CJ8 3 o.J 0.1 o.• 0 .111 0. Si o.s o.6 o.6 o.6 0.1 0.1 

'198 (j 0.3 0 .l 0 ... (].ft o.s (]. 5 0.6 o.6 0.6 0.1 

t l'Hl~ o.1 0.3 O.ll o.s o.s o.6 o.6 0.6
0 ·" 11986 0.3 O.l 0 ... 0 ... o.s o.s 0.6 o.• 
I T9f! 7 0.1 o.J 0.4 0 ... o.s 0 .. !I o.r. 
I t988 o.J o.J 0.11 o.4 o.s o.!!i 
1.PHl9( 0.1 O.l 0.11 0.11 o.s 

·11.9901 O.l 0.1 0 ... 0 ... 
I t 99 t I 0.3 o.1 0 ... 
I l992 I 0.3 O.l 
I t99 3 & 0.1 

•IMJSSIOH 	 FACTORS IOI YEIICLES THROUGH "ODEL TEii 1975 AID TBBOUGB 
f~lE~DAR YEAR 197S ARE BASED 01 ACTUAL t!STS or II-USE •EBICLES. 
POST-1975 CALERDAR YEAR EftISSIOI fACTOBS FOB ILL 'IBJCLfS II! PBO~ECTED. 



. TUI.! Y-l 

ftJD-Jlll llHIUST EftlSSIOI FACTORS FOA ~OTOICTCLES 

CllBOI eOIOIIDE (G!/ftl) 
101 ILL llGIOIS EJC!PT CllIFOJIII 110 BI,8-11TITOD! 

ftODEL' CU.EIDll !EAR - July 1 
'f EA t 11HO 1971 1'72 1973 tCJ711 1975 1976 1977 1'78 1979 1980 1981 I 
----1------------------------------------------------~----------------------1 
t9!) 11 38.9 re I 
19S21 
195 31 
1':1!)1& I 
19551 
19561 
195 71 
t9S81 
19SCJI 

38.7 
38.5 
38.3 
38.t 
37.'l 
J 1 .. 1 
37 .. 5 
37.3 

)8 ·' 
18.7 
18.5 
38 .J 
18 .. 1 
37.':I 
37 .. 7 
l7.S 

38.' 
. 38. 1 
38. 5 
38. 3 
38.l

:n.' 
11.1 

38 ·' 38.7 
38.S 
38. J 
38.' 
37.IJ 

38 .. "J 
38.7 
l8 .. 5 
38 .. 3 
38.1 

I 
I 
I 
I)8. 91 

JB.71 
38. 5 f 
38. l ! 

38 .. 9 
38.7 
38.,S 

38.9 
38.7 38.9 

I 
I 
I 
I 
I 
I 
I 
I 

1960i 
19£.11 
19&21 

31.1 
36.9 
36.7 

H.3 
l7. 1 
16.9 

n.s 
31.l 
11.' 

11.1 
37 .5 
11.1 

37 .':I 
37 .7 
37.5 

38. l 1 Je .. J 
H.91 38.l 
11.11 :n.' 

38 .5 
38.3 
38. 1 

38 .. 1 
18.5 
38. J 

38 ·' 38 .. 7 
38.5 

38 ·' 
38.7 l8.9 

I 
I 
I 

19fl 31 36.S,,, .., 36.2 
19651 36.0 
19661 35 .. 7 
196 71 35.11 

16. 7 
36 .s 
36.2 
36.0 
l'>.7 

16.9 
)f; .1 
36. 5 
36.2 
l6.G 

31. 1 
3f,. 9 
16. 7 
36 .5 
36 .2 

l1.3 
31. I 
:u •• , 
36. 7 
36. !J 

17.51 J7 .1 
37. l I 37.5 
11. 11 37. 316.,, H.1 
36. l I 36., 

31., 
37.7 
ll.!l 
31.3 
31. 1 

.38.1 
31.9 
11.1 
J 1. 5 
31 .3 

J8 .J 
38. 1 
37.9 
31.1 
37 .S 

38.5 
38 .l
38.' 
J7 ·' 31.1 

38.7 I 
38.5 ' 38.l I 
38 .. , I 
31.C) ,I 

1'681 35.,1 lS.11& J!i.l 36.,0 36.2 u. '51 36 .. 7 36.CJ 37. 1 37.3 37.5 37. 7 I 
fl9'CJI 

19701 
1'711 
1CJ7 21 

311.1
J•.5 

15.1 
34.7 
311,.5 

15... 
)!). ' 
Jll.7 
]q • .., 

l!J.1 
35.• 
35. 1 
Jq. 7 

J 6 .o 
35.7 
l '> •• 
35.1 

n.21 
H.01 
35. 11 
H.111 

lb.5 
36.2 
36.0 
35.7 

lti.7 
36.5 
n.2 
36 .o 

36.'J 
36.7 
36.S 
](>. 2 

37.1 

36 ·' 
lf>. 7 
36.5 

H.l 
37. 1 

36 ·' 36.7 

31.!I ·I 
J7.l.1. 
37. 1 I 
36.9 I 

19731 
1'1111 
19751 

311. 5 1• .. 1 
3q • ., 

3!>. ll 
JQ.71 
111. 5 I 

35.11 
35. 1 
.Jll. 7 

H.7
J.,."
3!>. 1 

36.0 
JS.7 
3!>.11 

36.2 
36.0 
3!1.7 

36 .s 
36.2 
36 .o 

36 .7 
36 .s 
311.2 ' I I 

"761 I )q _., )q. 7 JS. 1 H .. ll 35 .1 n.o I 
19711 I J0.5 lll.7 35. 1 JS.• JS. 7 I 
1!781 ' 20. '!I 21.1 22.1 22.9 I 
1"J791 I 20.!I 21.1 22.1 I 
1980 I I 15. 1 15. 1 I 
19811 I l!I. 1 I 
198 21 I I 
198 ll ' I 
19811 I I I 
1')85 t I I 
19861 I I 
,,871 I I 
19881 I I 

119891 I I 
119901 I I 

•E~JSSIOI 	flCTOIS roa •!BICLES T!ROOGH ftODEL lEIR 1975 AID THROUGH 
ClLEIDll !Eli 1975 liE BASED 01 ACTUAL TESTS or JI-USE IEHlCLES. 
POST-1975 CALEJDAR 1111 E8ISSIOI FACTORS FOi ALL IEHICLES ABE PROJECTED. 

}~2:~
..J...- ·,.. ~ ·~· 



------------------------------------------------------------------------------

-------------------------------------------------------------------------------

TIBLE Y-l croR CIUJDU JURS 1982-1993) 

ftill-Ull EIHlUST u1·ssro11 FACTORS FOii ROTOIC1Cl.ES 
Cl&BOI ftOIOIJDI (Gft/ftl) 

FOB ILL IEGIOJS !lCEPT CALIJ'Ollll UD lflGB-ALTJTIJDE 

ftOI> EL I CALEIOI B 1EIR - July 1 

!EAi 11982 1983 198'6 1985 1986 1981 1988 1989 1'90 1991 1992 1993 


----·-----------------------------------------------------------------------
19' 31 38.CJ ,,,... 38.7 

18 ·' 19b s I 18.~ JB.7 lB.9 
19bbl 38.3 38.5 l8.,7 l8.9 
lCJf.71 31.1 )8.,3 ll.5 38.7 38.9 
19'.8 I l J.9 38.l JS. 3 38.S 38. 7 38.IJ 
1%91 37.7 H .9 18.l 38.,l 38.S 18.7 l8. 9 
1no1 l7.5 17.7 17.. 9 18. 't 18 .3 38.5 38. 7 38.9 
19111 l7.l 37.5. H.7 l7.9 38.1 38.3 38 .s 38. 7 38.9 
lCJ 121 37.1 17.l H.5 37.7 17.9 38. 1 38. 3 38.S 38.7 38.' 
l9731 36.9 )7. 1 l7.3 37 .5 37.7 37.CJ 38. 1 38.3 38. 5 38 .7 38.9 
1'7111 3'. 7 ){,. 9 n.1 37.l 31.5 31.1 )7.,9 18.1 38. J 38.5 38 .1 38. CJ 
1'J75 n.s J6.,7 li.9 31.\ 37.J 37.,5 l7.7 37.CJ 38. 1 38.,J 38 .5 JI., 1 
1'7f. 36 .2 . .Jr. .5 Ji..1 Jr..' 11.1 37. l 17.5 l7.7 37.9 38. 1 18 .l 38.,5 
1'77 36.0 36.2 36.5 lf>. 7 36.9 37.1 J7. J 31.5 31.1 n.9 l8 .1 38 .l 
1978 23.6 zq.J 25.0 2!. • (> 26.2 26.8 27.l 27.9 28.11 28.9 29 ... 29.9 

'1979 2 2. CJ 2l.f> 2ti.1 2§.0 25.6 26.2 26 .e 27.l 27.9 28.Q 28 .9 2CJ.ll 
1980 17.S te.2 18. 9 20.2 21.11 21.9 22.~ 2 l .O 21.!>20 ·' 
198' "·'H.7 11.s 18.2 18.''·"'J 19.6 20. 2 20 .s 21.11 21.C) 22.s 21.0'' .r.1'82 \ 5. 1 15.7 1£..6 17.5 18.2 18.9 20.2 20 .8 21.11 21.9 22.5 
1983 2.e J.1 l .6 ... o ca." "·' s.1 s.• 5.7 6.2•.1 i..o 
1C)(!,. 2.8 1.1 J.6 ca.o •.1 5. I !) • Ci s.1 6.0 
1'36 ~ "·' lj .14 S.Q2 .e 1.1 J.6 Q.O 11.1 s. 1 s.1 
1'f! 6 2.a l. 1 3.t. ...o 4.14 q .1 s.1 s ... 
1'87f 2.e J.,, l.b q.o q. 7 s.1.. ·" ,. ... ,. • 1198 81 2 .a l.t l. f> lj .o 
1989 i 2.8 3. 1 3.6 11.0 ..... 
19901 2.8 3. 1 l.6 It .o 
199l1 2.8 l.1 l.6 

,,,, 21 2.8 l. 1 
t1CJ(j31 2.8 

•!ftISSIOI FlCTDBS FOR VEHICLES TH&ODGH ftODEL IIAI 1915 AID THROUGH 
CALEIDll TEAi 1975 ABE 8lSED ~· ACTUAL TESTS or 11-0SE 'EHICLES. 
POST-14)15 Cll!IDIR TEii EftISSIOi FACTORS FOB ALL YIHJCLIS Al! PROJECTED. 

http:ROTOIC1Cl.ES


-------------------------------------------------------------------------------

UBL'E t-4 

ftlD-JEAI ElHAUST EftlSSIO• FACTORS FOi noTOICJCLIS 
JJTIOC!I OIIDES (GR/RI) 

FOR ILL B!GIOIS ElCIPT ClLIFORIIA AID IIGR-ILTITUDE 

tr!ODILI CA LEIDA I JEAR - July 1 
I YEAR f 1CJ70 191l '\912 t973 191• 197!> 19H 1'11 1'78 1'7' 1980 net I 
1----1------------------------------------------------------------------~----

119511 0.1 • 
119521 0.1 0.1 
I 195 l 1 O.l O.l 0.1 
I 1'J5111 0.1 0.1 0.1 0.1 
1195!iS 0.1 Cl. 1 o. \ 0.1 0. 1 
I 1 ij5 6 I 0.1 0.1 0.1 0.1 0.1 0. 1 
119571 0.1 0.1 o.t 0.1 0. l 0.1 0.1 
t 1 IJ58 I 0.1 0.1 0.1 0.1 0.1 Cl. 1 0. 1 0.1 
'l'J59t 0.1 0.1 0. , Cl • 1 0.1 D. 1 0.1 0.10.' 

19fi o I 0.1 0.1 0.1 0.1 0.1 0.1 0. 1 o. 1 0. 1 0.1 
1% 11 0.1 0.1 o.t 0.1 0.1 0.1 0. 1 0.1 0.1 o.t 0. 1 
1%21 0.1 0. 1 0.1 0. 1 0.1 0 • I D • 1 0.1 0.1 o. 1 0.1 o ... 
1%3 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0. 1 0.1 0. l 0.1 
19(,11 0.1 0.1 0.1 0. 1 0. 1 0.1 0.1 o., 0.1 o. t . 0. 1 O.'l 
1 CJ(, s 0.1 0.1 0. I 0. 1 0.1 0.1 0. 1 0.1 0.1 0.1 0. 1 0. 1 
1%{, 0.1 0. 1 0.1 0. 1 0. 1 0.1 0.1 0. 1 0.1 0.1 0. 1 0.1 
1961 0. 1 0.1 0.1 0.1 (). 1 O.l 0.1 0. 1 O.l 0.1 0. t 0. 1' 
1966 0.1 0.1 0.1 0. 1 0. 1 0. 1 0.1 0. 1 0.1 0.1 0. I 0.1 
19f.9 0.1 0. 1 0.1 0 •I 0.1 0.1 0.1 0.1 0. 1 0.1 0 .1 0.1 
1910 0. 1 0.1 0.1 0.1 0. 1 0.1 0.1 0.1 0.1 0.1 0 .10 ·' 
1 '.l7, 0. 1 0.1 0.1 0. 1 0. t 0 • T 0.1 0.1 0.1 0. 1 0.1 
1972 0.1 0.1 0.1 O.l 0.1 0.1 0.1 0.1 0. 1 0. 1 
1973 0.1 0. 1 0.1 0.1 0.1 0.1 0.1 0. 1 0.1 
19 711 0.1 0. 11 0.1 0.1 0.1 0. 1 0. 1 0.1 
l'J7 5 0. 11 0. l 0. 1 0.1 0.1 0. 1 0.1 
1976 I O.l 0.1 0. l 0.1 0 .1 0.1 

1197 7 I 0. 1 0.1 0. 1 0. I 0.1 
I 1'171! I o.J o.J o.J 0.3 
11979 I o.J o.1 o.J 
11 'Jso r I 0 .6 o.tt 
119£111 I 0 ... 
I l 98 2 i I 
I l'J83f I 
I 1'811 t 
1198~ I I ' 
1l'JPt.1- I 
t t 98 71 I 
11'l88 I I 
I 19P91 I 
119901 I 

4l~JSSIOI FACTORS FOR l!HJCLES THROUGH ~ODtl YEAR 197~ AID T810DGH 

CAL£,DAR YEAR 1975 ABE BASED 0, ACTUAL TESTS or 1•-USE t!HICLES. 

POST-197S CALF.WVAR YEAR E~ISSIOH FACTORS FOR ALL VEHICLES ARE PROJECTED. 
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-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

TlBl.E l~ (FOR ClLUDlll JEll5 1982- 19')) 

llID-flJI EIHlDSf EBlSSIOI FlCTOIS FOR 1'0TOIC!CllS 
IITIOGEI OIIDES (Gft/!I) 

FOB ALL IEGJOIS EICEPT CALIFOllll &ID HIGB-ILTITDD! 

lllODELI 	 CILEIDU lIAI - .J111l7 1 
I TEAii 11982 1983 198Q 1'18!> 1986 198 7 nee 198'9 1990 1991 1992 199J 
1----1-- ---.-------- ------------------------------- ---- ----------------- ---- 
J 196 31 0.1 
I 196111 0.1 0.1 
i lCJt. 5 i 0. 1 0.1 0.1 
't 19t.6' 0. t 0.1 0.1 0. 1 
'196 7 0. 1 0.1 0.1 0.1 0 .1 
11968 0.1 0.1 0.1 0.1 0.1 0. 1 
1191>' 0. 1 0.1 0.1 0. 1 0.1 0.1 0. 1 
11970 0. 1 0. 1 0.1 0. t 0 .1 0. 1 0.1o.• 
f1971 0. 1 0.1 0.1 0.1 0. I 0.1 0.1 0.1 o. 1 
11972 0. 1 0. 1 0.1 0. 1 0.1 0.1 0.1 0.1 0.1

0 ·' I 1973 0.1 0.1 0.1 0.1 0 .1 0.1 0.1 0.1 0.1 0.1 0.1 
1l'Hll 0.1 0. 1 0.1 0.1 0. 1 0.1 0.1 0.1 o. l o.• 0.1 0.1 
11975 0.1 0 .. 1 0.1 0. 1 0. I 0.1 0.1 0.1 o. 1 0.1 0.1 0.1 
• 1971i o.. 1 0.1 0.1 0.1 0 .1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 
11977 0.1 0.1 0.1 0.1 0. t 0.1 0.1 0.1 0.1 0.1 0.1 0.1 
11'78 o.1 0.3 0.1 0 .l 0 .3 0.1 o.1 0.1 O.l o.J O.l O.l 
1197' O.l 0 .J o.J O.l o.J O.l O.J o.1 O.l o.l o.1 o.1 
I 1980 o.r. o.6 o.6 o.• o.6 D.6 o.6 o.r. 0.6 o.•0 ·' 	 0 ·' '1981 o.r. 0.6 0.6 O.i 0.6 0.6 0.6 0 •• 0.6 0.6 0.6 O.f> 
r t9s2 o.6 0.6 0.6 0.,6 0.6 0.6 o.• o.•

0 ·' 0 ·' 0 ·' 0 ·' 1198) 0.6 0.6 0 .6 0.6 0.6 0.6 o.6 0.6 o.6 o.•0 ·' I 1'1811 o.6 D.6 0 .r. o.6 o.6 o.6 0.6 0.11 o.6 o.• 
I 1'85 0.1 0 .1 0.1 0.2 0.2 0.3 O.l 0.3 o.• 
i 1'86 0.1 o.. 1 0.1 0.2 0.2 O.l o.1 0.3 
11987 0.1 Ool 0.1 0.2 0.2 o.1 o.1 
11988 0.1 0.1 o. 1 0.2 0.2 o.J 
J 1989 0.1 0.1 0.2 0.2o.' 
I i990 o. 1 0.1 0 .1 0.2 
1199 1 0.1 0.1 0.1 
I 1'CJ2 0.1 0.1 
'19,l 0.1 

•E~JSSIOJ 	FACTORS FOJ •EHICLES THROUGH BODEL IIAB 1975 110 THROUGH 

CALEIDAR !ElR 197~ ARE BASED 01 ACTOAL TESTS or 11-vsr tEBICL!S. 

POST-1975 CALEIDAB lElB EftlSSJOJ FACTORS FOi All YEHICLES lil PIOJICTED. 




Vehicle 
__!!l~-

1 
2 
3 
q 

s 
6 
1 
8 
9 

10 
11 
12 
1J 
, tl 

lS 
16 
17 
\8 
19 
20 

TABLE Y-!> 

TIAVEi WElCHfllG FlCTOI CALCDLITlOW 

(a) (.bt 
Fraction Total ~ onual l'I il eage 

-!~9.!!!.t!lll-	 !££~!~la!.!~~_!!!! .1!l!Jll 
0 .10!J 2010 211 .o 
0 .225 	 2!>10 5611 .1 
0.206 	 2070 a&26 .4 
0. 111 CJ 	 1850 275 ·' 
o.0 1.n 	 1720 1u .e 
0.062 	 1620 100 ·" 
0.0•11 	 1550 11.l 
o.on 	 11&90 QCJ .2 
0 .029 1ff30 '1.5 
o.02J 1190 32 .o 
0 .008 	 1350 10 .8 
0 .005 	 1320 

6 ·' 0 .011 1290 ".e 
0 .ooo 0 0 .o 
o.ooo 0 o.o 
o.ooo 0 0 .o 
o.ooo 0 0 .o 
0 .ooo 0 0 .o 
o.ooo 0 0 .o 
0. DO II 0 ____ 2 ..2_ 

SUft: 1913.2 

((a)• (b) /SUPI) 
I!!!tl-1!.!~tio ! 

0. 107 
0.286 
0.216 
0. 140 
0.085 
O.O!>l 
O.Olb 
0.025 
0.021 
o.ou 
0.005 
0.003 
o.ooe 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
0 .ooo 
o.ooo 



TABLE t-51 

ltERAGE CUftOLlflYE ftllEIGE 
Bl YEBICLE IGE - July 1 

1 SOJ 
2 2073 
J .... 65 
4 6563 
~ 8112" 
6 10 lll 7 
7 11771 
8 13322 
' 1Q812 

10 162Q5 
11 17bl5 
12 18986 
13 20l0fi 
14 21~97 
15 228ft7 
16 2111'7 
11 253119 
18 26569 
19 21179 
20 28979 

Tbe •ethodology for calculatinq aweraqe cG•ulatiwe aileaqe 
is p£esented in Appendix G. 



TlBll l-6 

Ceaelal ror•ula tor ftipst•l 

Tbe general for•ula foe the speed-te•pecature-hot/cold correction 
factor• Ripstvz. foi. ftO?ORCTCLES is 9iwe11 b7: 

vhere (u&in9 • for multiplication and exp tor exponential function): 

BlG1TERll v •(exp(a-b~T) • c • dO)•(v(2.s1)/Y(2.26)) 
BIGJTEIPI :a • ( e + t•A)•(v(g 0 &J)/w(9,26)) 
BllG2TERP\ (1-v-x)•( h + jO)O(w(q,s2)/Y(g,16)) 
DEJO!'I ., (dO • d10A) 

v: fraction of total ~i)P~ which arP dr1vP.n in cold start condition 

:a ~ fraction o1 total ailes which are driven in hot start condition 

T • a•bient te•perature (T) 

A wehicle age minus 1, in years 

9 & index for aodel-year/reqion groups; see Table l-ba 

£1,s2.sl "'average speed1> (111lf's/tlour) for bag£ 1, 2, and 3 

w(g,si) s bag-specific speed correction factor; see Appendix B 


and •here: 

a,t,c,d,e,f,h,J.dO, and dl are constant coeffic1e11ts vh1ch are 


functions ot •odel-1ear q1cup and pollutant, as tollows: 


---------~---------------------------------~~----------~--~--------1Pol 1fq11 f a I b c I d I e f I h I j I dC d1 I 
1---1---1-------1------- ------1-----1------ -----1------1-----1----- ----1 
I HCI 1 L 2.93101.0111119 .t.731 .'>691 "·7'> .JCJll c,.a,q I .ci111 S.f>7 .,ll71 
I HCI 2 I 2.91101.0111779 -2.1111 .8t31 2.llJ .!>551 2.t1 I .5971 2.80 .£.1q 
l Hct 3 I 2.llHCJ!.023">'1J1 .t.;(JI .3011 i.11 .28111 1.U"> I .no1 1.JB .28J 
I HCf II I 1.CJ9lllt.Ol22b9 -.0321 .a"!>I .497 .3571 .21131 .l751 .'lll .281 
1---1---1-------1------- ------1-----1------ -----1------1-----1----- ----1 
I COi 1 'S.65118j.0159f>!> -111.1111 'J.1>21 112.eq s.7bl !>7.571 7.111156.113 7,.591 
I cos 2 I s.b51&8l.C1!'>9b5 -3l.8fJI CJ.HI 2">.2b 4.711 3">.901 &.70l)b.C&O o.79t 
I COJ 3 I s.sq&Ol .0.289115 11.291 11.1141 15.85 2.31&1 21.111 3.13123.70 l.141 
I COi 11 I ll.2l911.0t1S12 - • .70 I f>.'JCJI 11.li' 2.201 3.%1 2.12l 6.98 J.141 
1---1---1-------1----~-- ------1-----1------ -----1------1-----1----- ----1 
1•ox1 1 I -100. I o.o I 1.111 o.o I 1.25 I o.o I o.s1 I o.o I 1.0 0.01 
111011 2 I -lOO. I a.o I 1.lb I o.o I 1.2t. I o.o I o.tio I o.o I 1.0 I 0.01 
IJIO•I 3 t -100. I 0.0 I 3.2f> I .33!il 2.9'1 t .1811! 1.ll9 I .l1Ed 2.1171 .181 
1•011 It I -100. I o.o I 3.os I .ll!ll 7.88 I .1801 2.01 I .12bl 2.11&1 .t8t
1__ 1___ 1 ______ 1_______ 1____ 1____ 1____._1 ____ , _____ , ____ , _____ 1 ___ 1 

I I Used tor "odel 1ear-s: I 
I Eqn !-------------------------------------( 
I I r or Hc d nd co I Fo t "o .1 I 
1---- 1------------------------------------1 
I t I Pre-1918 l Pre-1978 I 
I 2 I Post-1'377 I Post- 1'J77 I 
I J I Rot Used I llot Used I 
I ll t llot Used I lot used I
l _____ f _________________ l _________________ I 

1·:?3 
- ~! ·.. t 

'··' .. 

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


THU V-6a 


Specification of Speed T•r•s (lg) 

Used in tae General For••l•s for lip•t•• 


llOTOICICl.lS 


FOR Ill IREIS llC!PT ClllFOJIII AID RIGB-11.TITODI 


~~!!lt-!!!!rence (9) 

tow-Altitude •~e-1978 Growp 2 

Low-Altitude 1'79• Groap t7 

http:llOTOICICl.lS


--------------------

TAIL! t-7 

IDlI llISSIOI ll!IS 

flOTOIC!CtlS 

101 ltL llEIS ElCEPT CltIFOllII llD BIGR-ILTITUD! 

_______J_L.J~l!!!aLL--A-~!!Lll!.al__ I 
I f 1111 l!RlCLI I DITEI JOllTIOI llTI l _______________,____________________• POLtuTllT ftODEl. !!II I ElllSSIOI UTE I (PEI 10 .ooo RILES) I 
·-----------

I 
-----------1 

' I 
r BC PIE-1918 • -..o~ I 0.36 

BC 1978-1919 •I l.12 I 0 .112 
BC 1980-1'82 t 1.12 I 0.62 
RC 1981• I o. n I o. 10 

I I 
co Pll-1'18 I B.27 I 1,.28 
co 1978-1'79 I •.B7 1. 12 
co 1980-1'82 I l.57 •I 1.12 .. ca 1983• l O.fi~ 0 .118 

I ' 
101 Pll-1978 I 0.o1 I o.oo ' 
101 1'71-1,79 I 0.02 I o.oo 
101 1980-198• I 0.011 I o.oo 
101 1985• I 0 .o l l 0.01 

----- ---- --' ---------•---------- 
The Idle l•isaion Factor is calculated fro• 

the liaear equation c =a+ bl. where c is the 

idle e•i•sion factor for a ••hicle with 

caaalatiwe •ileaqe "• • and b are the factors 

listed in tbe abowe table. and r ~ !/10000. 


;:.,.. •-~ '"";.• 
• ~•."f .;; 
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USU: Y-8 


Crankcase and 1waporatiwe BC E•ission Factors 

CCJ•/•iJ 


BOTOICICLIS 


FOR ILL 11!15 EIC!PT CILIFOBlll IJD HIGH-ALTITUDE 


.. ' 

.. • .,. ~ 

131 



ft08It! SOUit! EftISSIOI F&CTOIS ro• CILIFOR•I• 

Tbis part contains the tables appropriate for use ia tbe 

State of California. Tb• ••issioe factors and CO[cection 

factors contaiaecl in tbis part con&titate official EPI 

re•isions to tbe Califoraia aotor •••icle eaission factors 

in Svppleaent lo. S to AP-~2. Coapilation of lir Pollutant 

l•ission Factors(Deceaber. 197S). 

Users of tbese rewised California factors are adyised 

to be t.laoro•qhly fa•iliar •itb t.be inforaation prese·ated in 

this docaaeat to ensure correct ase of tbe inforaation 

presented in tbis part. 

For ease of use. the tables in ~his part are auabered 

in an ideatical fas•ioa to t•e lllCJ-state tables. villa tile 

addition of the letters •CAL• to the be9ianin9 of the table 

aaabers. and they aay be sabstitated foE tbe tables i1 Patt 

One. 

. /t ~' ·~ 
'· . '. ~ ..:•_ 



-----------------

TABLE Cl L-I-t 

EllAUST EftlSSIOI RITES 

lJCBT-DUTJ IEHICL!S 

FOi CILJFOllII OILY 

______________.1__1 
(GPl.£!!11.!LJ.__L_j~J!LllIJ:ll___ I 

I 1111 n:.IICLE I DIT!I IOllTIOI llTII 
I POI.LOT UT I llODEl. HAI I lllJSSIOI RATE I (PEI 10 .ooo 1'1LES) ' 

------ f·----------- ------ --------------- -------------------
I I 
I BC Pl!-1!66 ...ll!» o.!>a•BC 1966-1'7l 2.00 0.10 
I HC 1'7~-197b 0.29 0.21 ' r BC 1911• 0. 15 0.23 
r 

co PB !-1'66 68.JO l.Ot. 
co 1966-1'71l 30.•2 '·'oco 1975-1976 1.eo 2.33 
co 1977-1980 l.80 2.ll 
co 1981• f 3.00 2.00 

I 
I Os Pl!-1"' l.58 o.oo 
I Ox 1966-1972 I• 3.92 o.oo 
IOs 1CJ7 J-19711 3.12 o.ooI 
I Os 1975-1'1fJ l 1.SO 0.16 
I Ox t977-1'79 I •• 10 0.16 
IOs 1980 I 0.29 0.22 
101: 198H r 0.21 0.22 

-------- --------- I ---------- ----------
The !zheQst l•ission rector is calcqlated fro• 
the linear eqaation c • a • bt. where C is the 
exhaust eaission factor for a wehicle witb 
cgaulatiYe •ileage ft, a and b are tbe factors 
listed in th~ abowe table, and t = ft/10000. 



------------------------------------------------------------------------

-------------------------------------------------------------------------------

TlBlE CIL-1-2 

RID-TEAi EIHIDST IftISSlOI FACTORS FOR LIGHT-DDT! YIHICLES 
11DIOCIRBOIS (GR/!IJ 
FOR CALIFOllIA Ollt 

!ODIL t Cll.EIDll TUI - July I 
Jtlll I 11170 197\ 1972 l"Jl 3 nJq 197!) 1976 1977' 1CJ78 f'j]CJ 1CJ80 , 98 1 I 

195 1 1 ... 2 	 ,. 
1CJ5 2 u.o u.2 	 I 
19!>3 11. 1 1q.o 111 .2 	 I 
19511 13.11 tl. 7 11.1. 0 tll. 2 	 I 
t 95 s 1). l 11.ll 13. 7 111. 0 14 .2 I 
1CJS6 12.8 n., n.11 ll. 7 111.0 111. 2 L 
19!>7 12.s 12.8 ll. 1 13 ... 13.7 lfl. O I 1Q .2 
1958 12.1 12.s 12 .e 13. 1 13.11 13.71 111 .o 1ll.2 
1CJ~9 11. 7 12. 1 l2.~ 12.e 13.1 lJ.111 13. 7 1 q .o 111.2 
1% 0 11.3 tt. 7 12. l 12. s 12.8 ll. 11 H.lf 13.7 u.o 111 .2 
1CJ(, t 10.9 1 t. l ll. 7 12. 1 , 2 .!> 12.81 13 .. 1 ll. 7 111. 0 lQ .213 ·" , 1%2 10.Q 10.9 H.3 ll. 7 12. 1 12.s1 l2.8 1J. 1 u.q 13. 7 111 .o 111 .. 2 

I 1911 3 9. CJ 10 .ca 10. 9 ll.l 11.1 12. 11 12.s 12.1 \l.1 ll.11 ll. 7 1fl .o 
11CJU 9.l CJ. CJ 10.11 TO. 9 11.1 11. ll 12. 1 12.s 12.e 11.1 11.• 13. 7 
I 1 'Jt> '5 8.7 CJ. 3 CJ.'J 10. CJ 11. JI 11. 7 12.1 12. !) 12.a 11.1 13 ...10 ·" 
f HU 6.3 7.1 1. CJ a.ti 'J. 2 'J. 8 I 10.J 10 .e 11.2 11. 7 12. 1 12. !> 
119671 s.11 6.3 1. 1 7.9 8.6 9.21 9.8 10.1 10 .8 11.2 11.7 12 .1 
11CJt.a I 4.• s. 14 6.) 7.1 7.9 8.61 9.2 9 .8 10.3 10 .8 11.2 11.7 
11%9 f J.Q II. 4 !> •• 6.3 1. 1 7.91 8.6 CJ.2 9.8 10. 3 10 .e 11. 2 
11970 I 2... 3.4 ".It s ... 6.3 1.11 7.CJ s.6 9.2 CJ .a 10.J 10 .e 
119711 2.'I l.• ..... s.11 6.3 7.l 1.9 e.r. 9.2 9 .s 10.J 
(19721 2.11 l.4 II .II !> .11 6.J 7.1 7.9 8. ti 9 .2 9.S 
119l3f 2.• 3 .11 11.11 !1. q 6 .3 1. 1 1. 'J 8 .6 9.2 
1197•1 2.ia J." 11.Q s.11 6.l 1. 1 1. CJ 8.6 
t 197!> l o.«i 0.7 1.1 1. fl t.7 2 .o 2.2 
119761 0.4 0.1 1. 1 l. II 1.1 2.0 
119771 (J. 3 0. f> 0.9 1.J 1.b 
I 1971!1 o.J o.6 0. 'J 1.3 
I 1979 f 0.1 o.9 

0 ·' 119801 	 0 .3 D.6 
119~ 11 0.3 
1198 21 
I 198 JI 
fl984 I 
1198 51 
11986 I 
1198 71 
119881 
119891 
f 1'19 of 

•I~ISSIOW 	FACTORS FOi VEHICLES TRIOCGH ftOOEL YilR 1975 AID THROUGH 

CALIIDll YEAH ,,,~ AII BASED 01 lCTOlL TESTS or II-US! 1EBICLES. 

POST-197§ ClLEIDll YEAR EftlSSJOI Far.TORS FOR ALL YE!ICLES IRE PROJECTED. 




------------------------------------------------------------------------------

TAELE CAL-I-2 (f()B ClUNDAR !!Aas 1982-1993) 

~ID-Y!AB EIBAOST !~ISSICN ?ACTORS FOR LIGHT-DOTY VEHICLES 
HYD5CCARBONS (Gft/ftI) 
FOR CALIPORNIA ONLY 

I l!ODEL I C.UHIDlR YEAR - July 1 
I YEAR J1982 1983 1984 1985 198E 198 7 1988 198S 1990 1991 1992 1993 
1----1----------------------------------------------------------------------- 
119631 14.2 
119641 11+. 0 , 4. 2 
11965 l 13.7 1LJ.0 14.2 
119661 12. 8 13.2 13. 5 13. e 
1196 71 , .2. 5 12.a '13.2 , 3. s 1J. E 
11968 I , 2. 1 12.5 12.8 13.2 13. ~ 13. 8 
11959 I 11. 7 , 2. , 12. s 12. e 1.3." 13. s 13.8 
f197CI 11. 2 , , • 7 , 2. 1 12.5 1.2.8 13. 2 13.5 13.8 
11971 j 1o. 8 , 1. 2 ,, • 7 , 2. 1 12.5 12. 8 13.2 13. s 13.8 
119721 10.3 1·J.8 11. 2 ,, • 7 Vi. 1 12. 5 12.8 13. 2 13.5 13.B 
1197 31 9.8 , 0. 3 10. 8 , 1. 2 1 1. 1 12. 1 12.s 12.8 13.2 13. 5 13.8 
j197U[ 9.2 9.8 10.3 1o. e 11.2 11. 7 12. 1 12.s 12.8 , 3. 2 13. 5 13.8 I 
1197 5 ! 2.5 2.7 2.9 3.0 3." 3. 3 3.5 3.6 3.7 3.8 ". 0 II. 1 I 
119761 2.2 2.5 2.7 2. 9 3.0 3. 2 3. 3 3.5 3.6 3.7 3.8 11. 0 I 

~119711 1. 8 2. 1 2. 3 2. 'S 2.7 ". ()- 3.0 3.2 3.3 3. 5 3.6 3.i I 
119781 1.6 ,_a 2. 1 2.~ 2. 'S 2. 7 2.9 J.0 3.2 3.3 3.5 3.6 I 
!19791 1. 3 1. 6 1. 8 2. 1 2.3 2.: 2.7 2.9 3.0 3.2 3.3 3.5 I' 
I 196 0 I C.9 1. 3 1.6 1. e 2. 1 2. 3 2.5 2.7 2.9 3. 0 3.2 3.3 I 
I 198 1 I 0.6 0.9 1. 3 1. 6 1. e 2. 1 2.3 2.5 2.7 2.9 3.0 3.2 I 
1198 21 C.3 0.6 0.9 , • 3 1. 6 1. 8 2. 1 2.3 2.5 2.7 2.9 3.0 I 
1198 3 I 0. 3 0.6 0. 9 1. 3 1. 6 1. 8 2. 1 2.3 2.s 2.7 2.9 r 
J in!l 1 C.3 0. E 0.9 1. 3 1.6 1.8 2. 1 2. 3 2.5 2.7 j 

1198 51 o. 3 0.6 o. 9 l. 3 1. 6 1.8 2. 1 2.3 2.5 l 
I 19861 0.3 C.6 0.9 1. 3 1.6 t. 8 2.1 2.3 I 
119871 o. 3 C.6 0.9 1.3 1. 6 1. 8 2. 1 I 

. I 19A8 I O.l 0.6 0.9 1. 3 1.6 1. s I 
j 198 91 0.3 0.6 0.9 1. 3 1. 6 I 
I 199 O I 0.3 0.6 0.9 1.3 I 
119 9 1 I 0.3 0.6 0.9 f 
j 19921 0.3 0.6 I 
I 199 3 i 0.3 J 
--------------~----------------------------------------------------------------

•E~:sslON 	FA:TC?S PCB VEf.ICLES !P.30UGd ~ODEL YEAR 1975 ~ND ~f.ROUGH 


CALESCAR YEAR 1975 ARE SA~ED c~ AC!OA~ rESTS OF Ih-OSE VEHICLES. 

pos:-1975 CALEN:AR Y!AF E!ISSICN PAC~ORS PC3 ALL VEHICLES ARE PSOJECTED. 




TIBLI Cll-l-3 

"ID-IEAB EIHIU5T EBISSIOJ FACTORS FOB LIGHT-DUTT YEHIClES 
CARBOJ ftOIOIIDE (GB/Bl) 

roa c111ro1•11 0111 

llllODELI CA l!IDU nu - Jdy 1 
ITill I 1 'llO 1971 11)72 1973 ,,111 nl!> 1'76 1'71 1'78 1979 1980 11)81 

·----·------------------------------------------------~----------------------
fl9S1flH.9 • 

19521118 .s 119.9 

19!>3l11l.1 118.!> 11'.'J 

l 9!>«q 11 s .6 117. 1 '18. '5 119. 9 

19ss11 n.o 115.6 117. 1 118 -~ 119 .9 

1'!>61112.ll u•.o 1t!>.fa 111. 1 118 .5 119.9 

1'J57l 110.f> 112.11 1111 .o lt!>.6 117. 1 llB.5 119.9 

l'J!>SI 108.7 110 .6 l 12.q 1111 .o 115 .b 111. l 118 .!> 1l9.9 

19591106.7 108. 7 1 to·' 1l2.• 1u.o 115.6 1 t7. t 118.5 119.9 


, 10 _.,19601101a. 7 106 .1 \08 .1 112 ... 1111.0 115.6 111. 1 na.s 119. 'J 

l"i& 1110 2.11 1011. 7 106. 1 108. 1 112 ... 1114.0 '17. 1 118.5 H9 .9


110 ·' 	 115 ·' 
1%21 ''·' 102.11 1014 .1 106.7 101!. 7 11 o.6 1\2 .11 1u.o 115.6 117. 1 1'8.5 119. 9 
1'.Ui) 97.1 ''·' 102.Q 1011. 7 10b .1 108. 7 1t0.6 "2 .ci llll .o 115.6 111. 1 118 .5 
19E.• 911.0 97.1 99.9 102. Cl 1011. 7 106. 7 108. 7 112.11 1u.o 1\5.fa 111. 1110 ·' 
19b 5 90.6 911.0 97.' 99. CJ 102. II 1011. 7 106. 7 108. 7 ll0.6 112.ll 114.0 115 .t. 

f111Jb6 f, 9 .s 11.1 sq. 2 90.7 'Hi.!> 10 t.8 10b.5 110.8 115.0 T18 • 9 122.6 12&. l 
I 11Jf, 7 6 1.2 11. 1 811 .2 90.7 9b.!> 10 1. 8 106 .c; llO .8 115.o \l8 .9 122 .6

6 '· c;
11%8 ., 2.4 61.2 69.S 77. 1 811 .2 90.7 96.!i 10 t. tl 106.S 110 .8 115.0 118.' 
t 1%9 II J.O 52.11 Et t. 2 b9.5 77 .1 811. 2 l 90.7 96.S to 1.e tot..!> 110 .a ns.o 

1970 311.2 II l.O 52.ta 6 1.2 b9.!i 77. 11 811. 2 90.7 CJ6. 5 10 1. 8 lDb.S 1\0 .8 
1'J71 111.2 113.0 !>2 ... b 1.2 69.~I 11.1 8Q.2 90.7 96. !) 101.e 10b. !) 
.,72 111.2 113.0 52.11 6 1. 2' 69.S 77.l &q. 2 90.l ''·!) 101.8 
1973 311. 2 43.0 52.•t E.l .2 69 .s 11.' 811.2 90.1 , ... !> 
14)7- 111 .2 Ii 3.o I s2.11 6 1.2 69.'5 11. 1 Bil .2 90.7 
1'15' s.zt 8.4 11.8 15.0 18.0 20 .8 2l.4 
19761 I 5.2 8 .11 ll.8 1s.o 18 .11 20.a 
19771 I ., • 2 11. 8 1s.o '8 .o

8 ·" 19Hll I s.2 
8 ·" 

11.8 1 !>. c 
t97'f I c;. 2 8 ... t1 .a 
198 oI !'>.2 8.11 
198 11 I ' 	 ".2 
19821 
198 31 'I 

19811 f t 

198!>1 t 

19tlE>1 r 

198 71 I 

1988 I I 

191191 I 

19901 I 


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

•Ir.lSSIO• 	 FACTORS FOB VEHICLES THROUGH ftODEL TEAR 191!> &•D THROUGH 

CAL!IDIR YEAR 19}~ IBE BASED o• ACTUAL TES~S or I•-usr YIHICLES. 

POST-1975 CALI"Dlft YEAR Eftl~SIO• FACTORS FOB ALL VEHICLES lBE PROJECTED. 


http:1'!>61112.ll


-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

TlEI.E CAL-I-3 (FOB CAl?ND.AR Y!lRS 1982-1993) 

~ID-Y!lR !XBAOST f!ISSICB FACTORS FOR LIGHT-OOTY VEHICLES 
ClBBOI ftONOIIDE (G~/!I) 

POB CALIFORNIA ONLY 

lt!CDELI CUEllDAR Ula - July 1 
IYElR 11982 1983 19811 198: 19ee 198 7 1988 1989 1990 t99t 1992 1993 I 
1----1------------------------------------------------------------------------1 
119631119.9 I 
1195iq11a.s 119.9 I 
j 19651117., 118.5 119.9 I 
119661129.3 132.5 135.<i 138. ~ I 
119671126.1 129.3 132.S 135. II 138. 3 I 
119681122.6 126. 1 12". 3 132. 5 135. II , 38. 3 I 
119691118. 9 122.6 126.1 129. 3 132. ~ 135.4 138.3 I 
119701115.0 11 B. 9 122.6 1 :26. , 129. 3 132. 5 13 5. ll 138.3 t 
119711110.8 115.C 118.9 122. 6 126.1 129. 3 132.5 135. II 138 .3 I 
119721106.S 11 o. a 11 s. 0 11 s. 9 122.E 126. 1 129.3 132.5 135.LI 138. 3 I 
119731101.8 105.5 110. 8 115. Q , 18. 9 122. 6 126. 1 129.3 132. 5 13 5. 4 138.3 I 
119H I 96.5 101.e 106.5 110. 8 115. c 118. 9 122.6 126. 1 129.3 132. 5 135.:< 138.3 I 
J 19751 25.7 27.9 29.8 31.5 3 3. 1 311. 6 36.0 37. 4 38.6 39.8 111. 0 42.0 I 
1197 61 23. '+ 25.7 27.9 29. e 31.: 33. 1 34.6 36.0 37.4 38. 6 39.8 4,. 0 I 
J 19771 2 o. 8 23.4 25.7 27. 9 29.8 31. s 33. , 34.6 36.0 37.4 38.6 39.8 I 
119781 18. 0 20.8 23.4 25. 7 27.9 29. 8 31.5 33.1 311. 6 36.0 37.4 36.6 I 
119791 15.0 19.0 20.e 23.4 25.7 21. 9 29.8 31.5 33.1 34.6 36.0 37.4 I 
I 198:) I 11. 8 15. 0 18.0 20. e 23." 25. 1 27. 9 29.9 3 1. 5 33. 1 34.6 36.0 I 
119 81 I 6.9 9.9 12.6 15. 2 17. 5 19. 8 21.B 23.7 25.3 26.8 28.1 29.4 l 
I 193 21 4.2 6.9 9.9 12. 6 15.2 17. 6 19.8 21.8 23.7 25.3 26.8 28. , I 
'19331 4.2 6.9 9.9 12.6 15. 2 17. 6 19. 8 21. 8 23.7 25.3 26.8 I 
119841 4. 2 6. 9 9.9 , 2. 6 15.2 17 .6 19.8 2 1. 8 23.7 25.3 I 
1193s1 4.2 6.9 9.9 , 2. 6 15.2 17.6 19.8 21.a 23.7 I 
119861 4.2 6. 9 9.9 12.6 15.2 17. 6 19.8 21.8 I 
119971 4. 2 6.9 9.9 12.6 1'5. 2 17.6 19.8 I 
119881 4.2 6.9 9.9 12. 6 15.2 17.6 I 
11989( 4.2 6.9 9.9 12.6 15.2 I 
11990 I 4.2 6.9 9.9 12.6 I 
119911 6.9 9.9". 2 t 
11992 J 4.2 6.9 I 
J 19931 4.2 I 

*E~ISSION FACTORS FOR VERICLES THROUGH ~OOEL YEAR 1975 AND TBRCCGH 

CALEN£AB YElR 1975 ABE B&SED CN JCTUAL TES!S OF IN-USE VEHICLES. 

?OST-1975 CALf NDAR YEAR E~ISSIC~ FACTCRS FOR ALL VEHICLES ARE PROJECTED. 


http:CAl?ND.AR


-------------------------------------------------------------------------------

•• 

------------------------------------------------------------------------------

THU C.U.-I -· 

RID-1111 llBllST ERlSSlOI flCTOIS POI Ll~HT-DVTJ •EHICLIS 
IJTIOG!I OIID!S (GB/BJ) 

ro1 CALJFDllJl OIL! 

I ftDD J:L I CALEIDll JUI - .JalJ l 
lfEU I 1970 1'71 1CJ72 t973 Hl• t97S 1976 1977 1'78 1'79 1980 ne 1 I 
----·------~-----~----------------------------------------------------------
19S ll 1.6 
19521 l.6 3.• 
19531 J.6 l.6 l.6 ' 
19Stll l.6 l.6 l.6 l.6 

195SI l.6 l.6 J.6 J.6 l.6 

1CJ561 l.6 l.6 l.6 l.• 3.6


3·'19571 l.6 l,.6 l.6 J.6 l.6 3.6 3.6 
l'JSBI l.6 l.6 3.6 l.6 J.6 l.6 l.fl J.6 
19591 l.,6 3.6 J.6 l.6 l.6 l.6 l.6 3.6 l.,6 
19601 3.6 3.,6 l.ft 3.6 3.6 3.f> 3.6 l .6 l.6 3.6 
1''11 l.6 . l.6 l.6 l.6 l.6 3.6 3,.6 l.6 l.6 3.6 l .6 
1'J6 21 l .ft J.6 J.6 J.6 3.6 J.fo l .ft l.6 J.6 l.6 l.6 l.(, 
196 31 3.6 3.6 l.6 l.6 3.6 3.6 l.6 .l.6 l.6 3.6 3 ..6 3 ... 
19UI l.6 l.6 l.6 3.6 1.6 3.,6 J.6 l.6 l.6 l.6l.• 	 l.• 
19651 l.,6 l.6 3.6 3 .. 6 l.6 l.6 l.6 3.6 l.6 l.6 l .6 3.6 
,,, 61 l.9 l.9 3.CJ l.9 3.9 l.9 l.9 l .9 J.9 l.9 l.9 l.9 

'196 71 l.9 l.9 J.9 l.9 3.9 l.9 l.9 l.9 l.CJ 3.9 l .. 9 l.9 
119681 l.9 J.9 l.CJ 3.9 3.9 3.9 J.9 J.9 l.9 3.9 3.9 l. 'J 
I 1969 f 3.9 3.9 J.9 3.9 3.9 l.9 J.9 l.9 l.9 3.9 3.'J l.9 
I 1'1G I 3.9 l.9 l.9 3.9 3.9 3. 9 3.9 J. CJ l.9 3.9 l.9 3.9 
1911 ( l.9 J.9 l.'!t J.9 3.9 J.4J 3.CJ l.9 3.9 3.9 l.9 
19721 l.9 1.9 l.9 3.9 . 3.9 3.9 3.9 l.9 3.9 l.9 
19731 l.1 J.l 1. 1 r l.t J.1 l.1 l.1 l.1 J. 1 
1974 l 1.1 l. 11 1.1 l.1 1.1 1.1 3.l l. 1 
19751 t.61 1.a 2 .o 2.1 2.~ 2. 7 2.s 
nn.1 I 1.6 1.8 2 .. 0 2.3 2.5 2. 1 
l'77f I 1.2 1... 1.6 1.9 2.1 
1'781 1.2 1.r. 1.9'I 	 1.2 t.619791 	 '·' 1.q 
19801 	 I 0 .fl 0.1 
1'18 11 	 0.1I 

19821 I 

19e 11 I 

198• I I 

19851 f 

19861 I 

19871 I 

19881 I 

T'J8'J f I 

14190 I I 


•EBISSIOI 	FICTOIS FOR •EHICLtS TIROOCR "ODEL TEAR 117S AID TRIOOCH 

caiEIDll Jiii 197~ &IE BASED 01 ACTUAL TESTS OF 11-USI YEBICLES. 

POST-197S CILllDll Tiii IRISSIOI flCTO•S fOI ltL YEBICL!S All PIOJECT!D. 




-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

TABLE C1L-I-U (FOR CALENOU Y!ABS 1982-1993) 

~ID-YEAE EXHAOS~ !~ISSICH FACTORS FOR LIGHT-DOTY VEHICLES 
NITBOG!H OXIDES (GM/!I) 

PCB CALifCERIA OMLY 

jr!OD.l!LI Clt!!IDAll !'EAR - July 1 
I Y!U 11982 1983 1984 198 5 19S6 1987 1988 1989 1990 1991 1992 1953 I 
1----1------------------------------------------------------------------------1 
1196 31 3.6 
1196'+1 3.6 3.6 
1196 51 3.6 3.E 3.6 
19661 3.9 3.9 3.9 . 3. 9 
196 71 3.9 3.9 3.9 3.9 3.9 
19681 3.9 3.9 3.9 J.9 3.9 3. 9 
19691 3. 9 3.9 3.9 3. 9 3.9 3. 9 3.9 
1970& 3.9 3.9 3.9 3.9 3.9 3.9 3. 9 3.9 
1971 I 3. 3 3.9 3.9 3. <; 3. 9~ 3. 9 3.9 3.9 3.9 
19721 3.9 3.9 3.9 3.9 3.9 3. 9 3.9 3.9 3.9 J.9 
197 31 3. 1 3. 1 3. 1 3. , 3.1 3. 1 3.1 3. 1 3. 1 3. 1 3. 1 
19Hl 3. 1 3. 1 3.1 3.1 3. 1 3. 1 3. 1 3.1 3. 1 3. 1 3.1 3. 1 
19751 3.0 3.2 3.3 3 .... .:: • !: 3. 6 3.7 3~8 3.9 ". , "· 119761 2.8 .3. c 3.2 3.3 3. ti 3. 5 3.6 3.1 3.8 

"· 
3.9

0 ".a u. 1 
19771 2. 3 2 • .:i 2.6 2.e 2.9 3. Q 3. 1 3.2 3.3 3." 3.5 3.6 
19781 2. 1 2.3 2.4 2.6 2.e 2. 9 3.0 3.1 3.2 3.3 3. ti 3.5 
19791 , • 9 2. 1 2. 3 2. 4 2.E 2. 8 2.9 3.0 3.1 3. 2 3.3 3.4 
19801 1.0 1. 3 1.6 1.9 2. 1 2. Lt 2.6 2.7 2.9 3. 1 3.2 3.3 
198 11 0.6 1. 0 1.3 1. 6 1. e 2. , 2.3 2.5 2.7 2. 8 3.0 3. 1 

t 19821 0.3 0.6 1.0 1. 3 1. 6 1. 8 2. 1 2.3 2.5 2.7 2.8 3.0 
1198 3 t 0.3 0.6 1. 0 , • 3 1. 6 1. 8 2. 1 2.3· 2.5 2.7 2.8 
( 19841 0.3 0.6 1.C 1. 3 1.6 1. 8 2.1 2. 3 2.5 2.7 
1198 5 t 0. 3 0.6 1. a 1. 3 1. 6 1.8 2. , 2.3 2.5 
1198 fil 0.3 o. 6 1. 0 1. 3 1.6 1. B 2. 1 2.3 
119871 0. 3 0.6 1. 0 1.3 1. 6 1. a 2. 1 
119881 0.3 0.6 1.0 1. J 1.6 1. a 
11989( 0.3 0.6 1. 0 1. 3 1. 6 
119901 0 .3 0.6 , • 0 1.3 
119911 0.3 0.6 1.0 
(19921 0.3 0.6 
119931 0.3 

*E~ISSION FACTCRS FC~ VEF.ICLES TnRCUGB ~~DEL YEAR 1975 AND TRROOGS 

CALENDAR YEA& 1975 ABE BASED CN ACTOAl TESTS OF IN-OSE VEEICLES. 

?OST-1975 CALENDAR !fAP. E~ISSIC~ FAC~ORS FOR ALL VESICLES ARE PRCJECTED . 


..... ;::- ·''-• 
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TABLE ClL-l-!> 

TllYEl VEIGHTIIG FlCTOI CALCULITIOI 

ll§tt!=~Yll-!1!!!£.!&j 

(a} 	 cb) 
Vehicle Fi:action Total Annual ftileage 
__!g~-- -1!S!!U.!!ill_ !~~~!2la1!~!_!~!~ .1!l!Jll 

1 0 .075 	 15900 '192 .!> 
2 0 .101 tSOOO 1605 .o 
) o. 107 1qooo 1QCJ8 .o 
~ 0. 10 (, 11100 1388.6 
5 0. 100 12200 1220 .o 
r, 0.092 11300 10 3CJ ·' 
7 0.085 10300 87!>.5 
e 0.011 9'&00 723.8 
9 0.066 8!:100 56 t .o 

10 o.os2 1(,00 39!> .2 
11 0.039 	 6700 261.3 
12 0.021 	 f>t.00 178 ..2 
13 0.018 &200 111 .h 
11& 0 .0141 !,900 

82 ·' 15 o.oo, 	 5500 
"' ..516 0.006 	 s ·100 
30 ·' 17 0 .oo I) sooo 25.0 

18 o.oos 4700 23 .5 
19 o.oos uoo 22 .o 
20 	 0.004 41100 ___J1~-

sen: 1\301.0 

((a) t (b)/SOft) 

I!.!~!....!!..!£ ti~!! 
0. 10fl 
0. 142 
o. lH 
0.121 
0. 108 
o.0CJ2 
0.011 
0 .06£1 
o.o~o 
0 .035 
0.023 
Q .o lb 
0.o10 
0 .001 
0.004 
0 .OOJ 
0.002 
0.002 
0 .002 
0.002 
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~181! Cll.-1-!>I 

&f!RICI CUBULATIYI ftllllGE 
BT Y!BICLI &G! - 3uly I 

!!!il!!-DDTI Y!!!~ 

AU-ili!!.~l ~u.u1a1.!.n_!!ile!!!.! 

1 5962 
2 19622 
J 311.369 
II 1681&17 
!> 6 102 2 
f, 72991 
7 8110&14 
e 9~122 
9 103297 

10 111511 
11 118946 
12 125646 
13 1.321.37 
1' 13826~ 

1!> 144062 
t b 1la 9116 2 
17 1!>11~Ci6 

18 1S9Ci65 
T9 1611090 
20 1681199 

The •etbodolOCJJ for calculatinq a•era9e cuaulati•e •ilea9e 
is presented in lppendis G. 



tallr cu.-1-6 

General Toraala for lipstws 

The general foraula for the speed-t..perature-bot/cold correction 
factor, lipstv1 0 tor LICHT•DUT! t!IJCLES is qiwen by: 

hpst n = .1.@AC!I!lll • U~lt!!§_•_lli,1I!llll 
DUOll 

where (usinq • for aultiplication •nd ••P tor exponential function): 

BAGlT!Bll :::r. w •(up ta-b•t) • c • d•&)•(•(2,s1)/•(2,26J) 
BlCJT!ltll = Ii • ( e • fU)•(•Cq,sl)/•(q,26)) 
BIG2TEH "' P-•-:r> •( ht j•IJ•(•t9,a2)/Y(9,\6)) 
DEIOll :: (dO • dl•IJ 

• • fxaction of total •iles •hicb are dri•en ia cold start condition 
11 ~ l1action of total ailea which are driwen in lot start condition 
T & ambient teaperatute (f) 
A ••hicle a9e ainus l, in years 
9 s inde:r for aodel-year/re9ion qroups; see !able I-6a 
sl,62,s3 • a•etaqe speeds (•iles/ho~r) for ba9a 1, 2. and 3 
•(9,si) = ba9-speeific speed correction factor: see lppendi:r 8 

and vh •re: 
a,b,c.d,e,f 0 b,j,dO, and dl are constant coefficients vbich are 

fonctioas of •odel-yeat 9toup and pollutant. as follows: 

11';;-}jrq~r--a--j---b---t--~.--dl--;--,--f-,h-f--J-i-dO -°jdl-1. 
1---1---1-------1-------1------1-----1------1-----1------1-----1-----1----1 
I llCI 1 r 2.9l10f.OU7191 .'731 .5691 1.75 f .l9ll 5.69 r .n11 !:i.&71 .1111 
I llCI 2 I 2.'11101.01147791 -2.'411 .8611 2.•n I .!11551 2.61' .5971 2.eo1 .6111 
I HCI 3 '2.1113'f.02359tl .6231 .1011 1.11 I .2811) 1.os I .2701 1.J81 .281 
I HCJ QI 1.CJCJJQ(.0222691 -.0321 .••!JI .Q97 t .1571 .2'31 .1751 .Siii .281 
1---1---1-------1-------1--,---1-----1------1-----1------1-----1-----1----1 
1 co1 1 1 s.&su1.015CJr.s1-111.11q CJ.t.21 q1.e•11 5.761 57.571 1.1111s&.q117.sCJ1 
I COi 2 I S.651i81.0159651-H.8CJI 9.771 25.261 ia.711 35.901 6.701l6.lt016.791 
I COi 3 I s.S•601.02ncas1 11.291 ca.2QI 15.S!JI 2.11q 2l.171 1.11121.1011.1q1 
I COi II I 11.23911.0175221 -.20 I 6.IJCJJ •.121 2.201 3.9'1 2.121 6.,81].1'1 
1---1---r-------1---~--1---~-t-----1------1-----1---~-1-----1-----r----1 

lllOlll 1 I -100. I O.O I 1.u I o.o I 1.25 I O.O I 0.81 I 0.0 I 1.0 I 0.01 
111011 2 I -too. I o.o I 1.1' I o.o I 1.26 I o.o I o.eo I o.o I 1.0 I 0.01 
11011 3 I -100. t o.o I J.2fi I .3351 2.'9' .18111 1.8' I .1161 2.ur .181 
11011 II I -100. I o.o I 3.05 I .3181 2.88 I .1eo1 2.01 I .12ft( 2.1161 .18(, __ .__,___1___, ___, __1____ , ___, ____, ___ 1__ , ___ , 

1------------------------------------------Used ftodel lears: II fo[
I E,n 1~-------------------~-------------1 
I I For MC aQd CO I ro r 10 • I 
1---- ·------------------------------------· 
I 1 I Pre-1'116 I Pre-1'b6 I 
S 2 I 1966-191• I l966-197Q I 
I l I Jot Used I lot Used I 
I ' I Post-197• I Post-197' II ___ , _________ , ___________ , 

:.142 
..!,.• ....... 




TIBl.E CAl.-I-'8 


Specification of Speed Ter•s (Y9) 

Used in the Ceneral For•ulaa to~ lipstva 


J.JGHT-OUTT IEfflCl!S 


FOR Cll.IFORIII Oltl 


!ehid• c;r!!.!!.l! 

California Pre-1966 

,,,,_ ,,, 7California 

C&lifornia 1968 

California ''" 
Califoraia 1970 

C•lifouia ,,71 

Califoraia 1972 

California l!7l-197Q 

C•lifornia 197~• 

G(O!E..!!!!.!.!!£!...J.91 

C IO Up 2 

Gr:oup l 

Gtoup ,q 

Group ~ 

GrD•p ' 
Group 7 

Group 13 

Ci:oup 16 

Gro11p 18 



Tlllll CU.-1-7 

l~lE lftlSSIOJ llTIS 

lICBT-DGTI fEUICLIS 

ro1 CILIFOllII 0111 

~-----~-------~-~-1::1 lG!t~1•~I_1:_-:i::~!lnii.l::.::::1
I r I I llU lEHICl~ t DET!IIOllTIOI UTE I 
I POLLUTllT I "ODIL YEAI 11 E!ISSIOJ RATE I (PEI 10.QQQ ftlLIS) I 
-----------·------------··--------------- ----------~-~------~· 

I It I 
RC I PRE-1%6 U 2.01 0,.18 I 
RC f 1966-197'4 11 o.CJJ 0.31 I 
HC I \975-1976 11 0 ,.011 0.o1 I 
HC t 1'77• (f 0.02 ·0.01 I 

I I I I 
CO J PIE-19L6 11 l6.ll2 2,.!JS I 
co I 1't.6-197q ll 1!>.02 l,.15 I 
co I 1'7S-1976 I I 0. 18 0 .oe I 
co 1 "11-19eo 11 o. is o.os l 
CO I 1CJ8H 11 0,.11, O,.Of> l 

I II I 
f 1101 I PRE-1%6 11 0,.16 o.oo I 
I •OI I 1966-1971 11 0.2Cf o.oo I 
I 101 I 1971-1974 11 0.01 o.oo I 
I 101 I 1CJ7S-l97b 11 0.11 I o.oo l 
t IOI I 1CJ77-1CJ7' II o.oe I o.oo ' 
I 101 I 1980 ll O.02 I o.oo I 
f IOI I 1'98h H 0,.02 I 0,.00 I 
I _________ , _________ I '----------·' -------.________ I 

the Idle hilt'sio.n factor: is calculated fro• 

the linear: equation C ~ a • bY. vhere C is th• 

idle e•ission f•~~or to~ a ~ehicle with 

cu•ulati•e •ilea9e n~ ~ and b ate the factots 

listed in the above ~able. and T : .ft/10000,. 




Crankcase and 

ftode1 !.!ll 

Pre-19' 1 

19,1-1961 

1971-1'17 

19l8-191CJ 

TIBl.E cu.-1-1 

E•aporatiwe HC E•ission Factors 
(CJ•/• i) 

LlGH!-DOTI YIBlCLIS 

FOi CILIPOBJIA OILY 

6.63 

J.ll 

2.53 

t.16 

0.60 

o.1s. 



Tl BJ.I CAJ,-I-9 

LDY loadia9 Correction ractor 
(Additioael SOO Pouads. Ill Bodel fears) 

the Loading Correction Factor. L(p). ic 9i••• by: 

J.(p) = a•(cf(p) - t.D) • 1.0 

• Jaete: 

Q ~ fraction of webicles with additioaal load of ~00 pounds 

cf(p) 2 correction factor walges selected fro• table below 

L (p) • J.oadin9 Cos:rectioD Factor 

llC 

co 1.20 

10• t.03 



TABJ.! Cll.-I-10 


lDl Trailer To•inq correction Factor 


Tbe Trailer 	to•in9 Correction Factor, L(p). i& giYea br: 


Oipw "'u•(ct(p) - 1.0) • 1.0 


•here: 

g = fraction of •ehicles towia9 • trailer (1000 pounds) 

cf(p) = co1rection factor yalues selected fro• below 

Uipv ~ Coirectioa Factor adjusted tot usage le•el 

a. 	 cf(p) correction factor ••laes for pre-1,75 Bodel fears 
(additional 1000 pounds) 

flC 	 1.12 

co 	 2. 15 

IOx 	 1. 16 

B. 	 ct CP) correction fector ••lues for 197~ and later flodel Jeas:s 
(additional 1000 po ands) 

cf (p) .. !!!.l.2t_!_jl-!l!~.11tl. 
( 1-11) • c ( p)" .. 

l~!!Dt!..!1 !.1El_ ~iiL tl!L 

llC 1.12 o.7!l o.,3 

co 2.15 1.55 o. 39 

10:1 1.1, 1.28 0.92 

and •here • "' fraction of total YBT in cold operation. 

1~~7 .... '.'



Tllll Cll-Il-1 

IIBIUST IBISSIOI ll!ES 

LIGHT-DOT! TIUCKS: BOTH ~IIGBT CITIGOlllS 

FOB CILIFOllII 011! 

-------------1--A CGflll!J.lll I _J_Ji!ll!lllL_ I 
I I Ill flBICJ.E I DITUIOllflOI ll!I I 

POl.LOTU! I BODll. 1111 I I lllJS5IOI U!l I (JEI 10 ,.000 llJllS) I 
-----------·------------ ·--------------- -------------------

I 
RC I• Pll-19'1 I •• 76 0 .!>8 

HC t nu I 3.25 0.5• 

BC ' ,,,, _ ,,711 I 2.55 o.sl 

BC I 1975-1'77 I o.iu.
'·'2
BC I 1'78 I 0 .29 0.23 
IC i 1979-t,80 I 0.21 0.21 
BC I 1'91 h I 0 .15 0.23 

co 70.•0 1.06 
I 

Pl 'I-"'a t 
I I 

co I 1'68 I -2.10 s••, 
co I "'9-19711 II ] 1.111 •• l!t 
co I 1975-1!177 I s.10 
co I \978 11.10 5.J• 
co I 1'19-1'80 ( 8.26 1.•a 

21.•• 
' 

' 
co I 1'81• I 1.eo 2.00 

I 
I JO• l Pl E-1'f>8 I II • 16 f O • oo 
I •oz I ''68 I '·'o I o.oo 
I 10• I t9£9-1972 I -.58 t o.oo 
I lox 1 1971-197- t l. 5& I o .oo 
r •oz ' ,,75-1911 ' 3.09 t 0.06 
I IOx I 1!78 I 1.60 I O. 11 
I 10• I 1979-1,80 l 1.•B I O. 11 
I llOs I 1'81-1982 I 0 .so I 0. 22 
I IOa I 1981• t o.J1 I 0.22
I ________ 1__ l __________, _____________ 

The E•haqst !•ission factor is calc9lated froa 
the linear equation c •a • bf. where C is t•• 
esbaust ••ission factor for a Yehicle with 
cu•ulatiwe •ileaqe ~. • and b are tbe f•ctors 
listed in the abowe table. and I s B/lOOOO. 



TAB LE Cll-Il-1A 

llBIOST EHJSSIOI BITES 

LIGHT-DUTT TRUCKS (0-6l GYV} 

FOR ClLIFORIII OllT 

------~~-__:._...___---.l.__!___f£!!l!IL!l_l___!__.ii!!l!!tgl_~I 
. I I l!V '!lfJCJ.E I l>ETlilOUTIOI H!E • 

I FOLLUTAIT I ftODEL !EAR II E"ISSIOI RITE I (PER 10.000 RILES) l 
1-----------1------------11---------------1------------~------& 
I I II I I 
t HC I PIE-1'68 .. . .. .. •s I o.se I 
I HC I 1968-14J71i II 2.•1 o..sl I 
I He I 1975-1977 It 1.t1 0.111 I 
I Hc l 1CJ 1 e 11 0 • 29 0. 2 l I 
I NC I l919• ,, o.1s 0.2l I 
I t I I 
l CO PBE-1,68 II 68. 30 l.06 I 
I co 1968-19711 11 11.1r, ,.1!> I 
I co 1975-1977 11 1'. 10 s. 311 I 
t c:o 1978 11 1l. 70 S.lfl I 
I CO \979-l980 ti l.BO l .. ll I 
I co 1981• 11 l.BO 2.00 I 
f II I 
I IO:r Pl!-1968 II l.58 a.co I 
I 10• 19&8-1,72 11 •.4l o.oo l 
I IOI 1973-1,711 II 2.,8 o.oo ' 
I IOI: 197S-1'7B ll 1.so o.n l 
I IO:r 1.28 0.22,,,,_,,,o Ir I. 
f 101 ns1-1n2 u o.s11 0.22 1 
I IOr '983• II o.2t I 0 .. 22 r 
'--------- ----------',__________ I___________ , 

The Exhaust E•ission Factor is calculated fro• 

the linear equation C =a• bl. vhere c is the 

ewhagst eei&&ion factor for a •ehicle vith 

cuaulative aileage I, a and b ace the factors 

list~d in the abowe table, and I = ft/10000. 


:l1~.~· 




----------------------

TABJ.E CIL-Il-18 

ElBADST !ftlSSIOI BITES 

llGBT-DUTf TBDC~5 (&-8.51 GYM) 

FOR CAlIFOllII OILY 

---- __________l_ _!_~L!!U.ll l 8 ~!ILB!}!ll___ I 
I I II l~V YEHICL! I D!TEBlOllTIOI BITE I,I ___________POLLUTllT ,l ____________l!IODEl. nu 11 !llISSIDI llTE I (PEI 10 .aoo RU.ES) I 

1--------------1-------------------· 
I I I 

BC I PRE-1911! I !>. 99 I o.5B 
RC I 1969-1977 I 2.90 I 0 .53 
II C I 1978-tCJBO I 0.29 I 0.21 
flC I 1'8H l 0. 1'6 I 0.21 

I I 
co l PR E-1911 CJ I 18.10 l 3.06 ' co I 1CJ&CJ-1977 I 12.•0 I> .1~ 
co I 1918-1980 I 13.70 •I !">. 3• 
co I 198H I 3.80 I 2.00 

I I 
10:1 •

' PIU-1969 I I o.oo 
IOX 1969-1977 '·"s .011 I o.ooI l 
IO:ir I 1918-1980 l 1.11 I 0.11 
101: 198 h 0 ...., 0.22I I I' ·~------~-·-----~-- ·----------'------------

The l•hau6t E•is6ioo Factor is calculated fro• 
the li~eac equation c = a • b!. where c is the 
exbaQst e•ission factor toe a ~ehicle vitb 
cu•ulati•e •ilea9e ft, a and b ate the factois 
listed in the abowe table, and T • ft/10000. 



TABLE C&L-II-2 

llill-YUfl EIRlDST ?IUSSIOJ F ACTOiS FDR~ lIGBt.;.oun TRUCKS: BOTH UIGHT CIT EGOR US 
HJDIOCAIBOIS (Gii/RI) 
101 c.11IFOllI& OIL! 

.......... -:
.. ; :l:•,'""w 

lftODILf 	 CILllDIR JEii ,-.~ulJ 1 
I JUI 11'70 1971 1972 1CJ73 197Ci "1CJ7S 1«i7' 1977 1'78 1'79 1980 1981 I 
1----1 -------------------------------··------------------------------------ 
119511 lll.'!"> t• 
11CJ!>21 lQ.2 11&.s 
flCJ!>ll 111.0 .. w...2 .. 111.s "'"" .1•._ •. 
1195111 ll.7 .. 1.•&.".o 111.:·2. . 1.is.5 . " .. ,_., _ 
11'!>'!">1 13~• 13.7 o~o: 'lct • ·2 1q .'!">" · I •• . · 
119561 13.t . 1J.q· · u.:1 14~0 ·1•.~ 11l~5f 
119571 12.1 11~1 n.11 13. l .. I• • 0 ·· .t ll • 2 I . 111 • 5 ... ,. 

11958! 12.ll 12.7 13.1 13.' IJ.7 ll.O' 1~.2 1" • 5 
119591 ·12.0 12.• . 12.1 1J.1 ll.• 11.11 1•.o lll. 2 lfa. S, 
1nti01 11.6 12.0 12.• 12.7 11.1 ll.-1 11.7 1CI .2'" .o '" .s
t 196 11 11.2 "·'. 12. 0 12.11 12.1. ll.11 ll.11 13.1 Ill .O 111.2 u.5 


19621 10. 7 11.2 11., 12.0 12.1t · 12.11 u.1: 11.11 ll. 7 u.o 111.2 U.'!"> 

196J1 1o. 2 t0. 1 n.2 lt.6 12.0 12.111 12.1 11.1 tJ;q ll. 7 111 .o 11&.2 

196'1 '·6 10.2 10.1 11.2 Tl.6 12.01 12.q 12.7 u.1 u·.11 u.1 lit .o 

1CJ6!> 9.0 CJ.6 10.2 10 • 7 11 • 2 11. " ' 12 • 0 12.li 12~7 13. 1 13.7
13 ·" 
1966 8.J CJ.a '·' 10.2 10.1 11.2 t1.6 12 .o 12.q l2. 7 13. l u.11 

9.6 10.2 10.7 11.2 '1.6 12.0 ' 12.4 12.1 IJ.11961 '·' 8.l 9.0 
1968 5.1 5.9. '·' 1.2 1.a e.1 e.e CJ. 2 9,;6 10 .o 10." 10. 7 
,,,, 1.6 .... 5.1 	 a.o a.e CJ. 2 9.Ss.e '·' 1.0 1.5 8 ·" 
1970 2.9 3.6 '·' s.1 5.e '·" 1.0 1.'!"> s.o 8." a .a 9.2 
1CJ71 2.9 3.6 	 1.0 1.s 1.0 8 ...··- 5.1 5.8 6.11 8 ·'1972 2.9 l.f> •.q ~.T 5.B 6 ... 1.0 7.5 s.o e.q 
1973 2.9 3.6 ••• 5.1 s.e 6.q 1.0 7.5 1.0 
197• 2.9 3.6 ••• s.1 5.8 6.4 7 .o 1.5 
14J7S 2.2 2.B l.S Cl. 2 ". 7 s.J !» .s 
1976 2.2 2 .e 3.5 11.2 ... 1 S.l I 
1977 2.2 2.8 l.5 ".2 ... 7 I 
1CJ7B 0.11 0.1 1." I 
1979 0.1 0.1'·' 1.0 I 
198() 0.1 0.1 I 
ne 1 o.J I 
19@2 
l'J83 I I ' 	 ' 

I 19811 r I 
.f nes ~ I 
' 198 ti l I 
11CJe1 I 
119(!8 I• I 
1 l989 I I I 
1141901 I I 

•E~JSSIOI 	fMCTOIS FOR VEHIClIS TBJOUGH ~ODIL Jiii 1975 IJD THIOUGH 
CA1IIDAB J!ll 1975 Al! BASED o• ACTUAL TESTS OF 11-US! 'EBICLES. 
POST-1975 CALEJDIB ?E&R EftlSSIOJ r1cro1s FOi ALL V£HlCLE5 ARE PJOJECTED. 

\,_v 11 

~... ; ~ -~~ 
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-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

TAEL! CAL-II-2 IPCB ClLEND.U !UBS 1952-1993) 

MID-YEAR EXBAOST !M!SS!ON PACTOP.S fO~ LIGHT-DU:? TBUCKS: BOTH i!IGBT ClT!GOBI!S 
B!DBCCABBONS (G!/~I) 
FOB C!LIEORNIA ONLY 

ll''!O'J EL I CUI tfDAB Y.EAB - July , 
JYUR I 1982 1983 198q , 98: 1986 1987 1988 1989 19 90 1991 1992 1993 I 
1----1------------------------------.------------------------------------------1 
1196 31 1".5 
I 196 ~ l 1!1.2 , ". 5 
1196 Si 1q. i) 14.2 11+. 5 
119661 13. 1 14. 0 1!; • 2 1ti. 5 
119671 13. 4 13.7 1q.0 1ti. 514. ' 
1196 81 11.0 11. 3 , 1 • fi 11. e , 2. , 12. 3 
1196 91 9.8 10. l 10. 4 10. 7 10.9 11. 2 11.4 
J19701 9.5 9.8 10.1 10." 10.7 11. 0 n. 2 11 • " 
119711 9.2 9.5 9.8 10. 1 10.4 10. i 11. 0 , 1. 2 11.4 
119721 8. 8 9.2 9.5 9. 8 10.1 10. q io. 7 11.0 11.2 11.tl 
119731 8.~ 8.8 9.2 9. 5 9.8 10. 1 10." 10.7 11 • 0 11. 2 11 • " 
I 197tq 8.0 a.u s.e 9.2 9.5 9.8 1o., 10." 10.7 11.0 11.2 , 1. 4 
i 197 51 6.2 6.6 7.0 7. 3 7.7 8. 0 e. 2 B.5 8.8 9.0 9 • .2 9. If 
I 197 61 5.8 6.2 6.6 7. c 7.3 7. 7 8.0 8.2 8.5 8.8 9.0 9.2 
119771 5.3 5.8 6.2 6.6 7.C 7. 3 1.7 8.0 0.2 8. 5 a.a 9.0 
i 197 SJ 1 • 7 2.0 2.2 2. q 2.6 2. 8 3.0 3. 1 3.3 3.4 3.6 3.7 
119791 1. 3 l. 6 1. 9 2. 1 2.3 2. 6 2.7 2.9 3.1 3.2 3.4 3.S 
11980 I 1. 0 , • 3 1.6 1. 9 2.1 2. 3 2.6 2.7 2.9 3. 1 3.2 3.4 
11981 I 0.6 1. 0 1. 3 1. 6 l. E 2. 1 2.3 2.5 2.7 2.B 3.0 3.2 I 
119621 0.3 c.e 1.0 1. 3 1. 6 1. 8 2. 1 2.3 2 .5 2.7 2.8 3.0 I 
119iUj 0.3 0.6 1. a 1 • 3 1. 6 1. 8 2. 1 2.3 2. 5 2.7 2.9 I 
J 198'1 I 0.3 C.6 1. 0 1. 3 1. 6 1. 8 2. 1 2.3 2.5 2.7 I 
1198 51 o. 3 0.6 1. 0 1. 3 1.6 1. 8 2., 2.3 2.. 5 I 
119861 0.3 o. 6 1. 0 l. 3 1.6 1. 8 2 .1 2.3 I 
119871 0. 3 0.6 1.0 1.3 1. 6 1. 8 2. 1 I 
J 1388 j 0.3 0.6 1.0 1.J 1.6 1.8 I 
119891 0.3 0.6 1. 0 1.3 1. 6 I 
11990 I 0.3 0.6 1.0 1. 3 I 
11991 J O.J 0.6 1. 0 I 
J19921 0.3 0.6 I 
J 199 3 I 0.3 I 

•E~!SS!ON 	 PACTCRS F03 VEHICLES !HRCUGH ~ODEL YEAB 1975 AND TBROOGB 

CALE~DAR YEAR 1975 ARE BASED C~ ACTUAL TESTS CP IN-OSE VEHICLES. 

PCST-1975 CAL!NDAR YEAF. E~ISSICN FACTORS FOR ALL VEHICLES !RE PBCJECT?D. 




-------------------------------------------------------------------------------

\ ' .. 
-. 	 ' ·, . ! 

TlB1E CAl-11-l 

nlD-T!AJ !IllUST tnISSIOI r1CTOIS FOi LIGHT-DVTt TIUClS: BOTft W&l~IT CATECOl1£S 
CllBDI ftOIOIIDE (GB/RI) 

ro1 ClLIFOBJia OIL! 

1noou1 CA LEID.Ii YUR - .July 1 
TUI I 1970 1971 1972 1'73 1'711 1975 t97't 1977 1978 1'79 1980 19111 

----·----------------------------------- -----------------------------------1'3!>11121. 7 • 
19521 t20 ... 121.1 

l9Sll 119.0 120.&1 121.7 

1CJ5• I 111.5 119.0 120.11 121.7 

l'J!>St 115.CJ 117.S 119.0 120.• 12 ' .. 7 

lllJS~fllla.2 11!>.9 117,.5 1l'J .o 120.11 121. 7 

t957f112.S 111l.2 115.' H7 .s t19.o 120." 121. 1 

T55Sfl10.6 112.5 11•. 2 115.9 '17 .s 11'J.O 120.111 12 t. 7 

1959 I t08 .6 110.6 112. !> 1111.2 115.CJ 111.s 119 .o 't2'. 1
120 ·" 
1960110 6 .s 108.6 110.6 112.s 1111 .2 llS.9 117 .5 119.0 121. 7120 ·" 
1961& 10 ... 3. 106.5• 108.6 110 .6 112 .s 1u.2 115.' t17 .s 119.0 120.ci 121.1 
1%21101.e 10•.l 106. s 108 .6 112.5 1tll. 2 us. CJ 111.s 119.0 120.• 121.1110 ·' 
196 3[ 99.0 10 1.a 10-.. l 106. s 108 .6 110.6,112.5 11&1 .2 11s.9 117.5 ,n.o 120 ·" 

P96" I 96.0 99.0 fOll .l 106 .s 108.61110.6 112.s 1u.2 115.9 111.s 1'9.0 
10 '·' l96s1 9 2. 7 96 .o '99.0 10 1.e tO• .l lOft.51108.6 U0.6 lU.5 1 lll .2 115.9 111.s 

1966 r fl'1.0 92.7 96.0 '9.0 101.8 10". l I 106 • ~ 108 .6 112.s 11c..2 115.9110 ·' 19(, 7 f fl s. l 89.0 92.7 9(,.0 99 .o 101.e11oia.l 106 .s 101.6 110.• 112 .s 11q ;.2 
19fi8 & 6 o .e 68.3 75.l B 1. 7 87 .6 •n. 11 'J8.0 102 .s 10• .s 110.2 l'll.7 111.0 
1'J6CJf "1.s 52.b f> 1.' 68. Cj 76.2 82.11 88.'1 9Q.C. 99.5 1011 .o 108 .2 112 .2 
n 10 r 3 5 •I "3. 5 52.7 6 1.2 69.0 n.21 82.B 108. 1

88 ·' "·' fOQ .o 
113.S 52.l 	 88.9 99.4197'1 lS.1 6 t .2 69.0 f 76.2 82.8 ''·" 'JQ.Q io...o 

19721 3!1. 1 .. 3.5 52.7 61.21 n.o n.2 82.8 88.9 
lS. 1 • 3 .6 s2.11 61.2 1'.2 82.8 ''·" ''·"19.Hr 69.0 88.9 gq ... 

tCH•( 35.1 QJ.1>1 52. 7 6 t .2 69.0 76 .2 82.8 88.'1 
19.7~ I 26.B Ja. .,6 11) .2 51.0 58.2 ft4.B 10.8 
19n r 26.8 l«I .6 u.2 51.0 sa.2 , ... a 
1977 I 2ft.8 1'.6 •3.2 s 1.0 58.2 
"1781 u •• 9 211. 2 32.2 lCJ.5 
1'791 10.11 15 .s 21.0 
19801 10.• 15.!> 
198 1 f 	 s.o 
19821 I 

! l 98 JI I 
1198QI I 
119851 I 
il'Jllt.J I 
f 19871 I 
119£188 I 
I '9891 I 
;1990! I 

•I~ISSIOJ 	 ilCTORS FOi fEKIClES THROUGH bODEL JEAR 1,7~ llD TRBOUGR 

CAL[JDAR YEii 191~ llE 8AS!D 01 ACTUAL TESTS OF 11-DSE YEHICLES. 

POST-l97~ CALEIDAI !Eli EftlSSlOJ FACTORS FOR ALL VEHICLES ARE PROJECTED. 




-------------------------------------------------------------------------------

TA!t! CAL-I:i:-3 IPOB CALENDAR Y!ABS 1982-1993) 

~ID-Y!1R EIHAOST !~ISSION PACTOBS !CB iIGB:-DOTY TROCKS: BOTH W~IGHT ClT!GOBI~S 
ClRBCI !!CNCXIDE (Gl!/l!I) 

POB CALIPOBNil ONtt 

-------·-.----------------------------------------------------------------
l~ODE!.1 Cll!NDAB !UR - Joly .1 
I !EAR 11982 1983 1984 19 8 !: 1986 1987 1988 1989 1990 1991 1992 1993 I 
1----1------------------------------------------------------------------------1 
119631121. 1 
119641120. 4 12 '. 1 
119651119.0 120.ll 121.7 
119661117.5 119. 0 120.4 121. 7 
119fi7j115.9 111.5 11 ~- 0 120. II 121.7 
119681120.2 12 3. 1 125.9 128. 6 131.1 133.5 
119691115.9 119.5 122.a 126. c 129.0 131. a 134.S 
119701112.1 115.9 119. 5 122. 8 126.0 129. 0 131. 8 134.5 
j 19711108. 1 112. 1 115. 9 119. s 122.8 126. 0 129.0 131. 8 1H .5 
119721104.0 10 e. 1 112. 1 1, s. s 119.5 122. a 126.0 129.0 131. 8 134. 5 
119731 99. i.I 103. 9 108. 1 , 12. 1 115.9 119. 5 122.8 125.9 129.0 131. 8 1311. 5 
119741 94.~ 99.4 103.9 108. 1 112. 1 115. 9 '19. 5 122.8 125.9 129. 0 , 31. 8 134.5• 
1197 SJ 76.3 31.3 85.9 90.2 94.1 <;7. 8 10 1. 3 104. 6 107.7 110. 6 113 .4 116.1 
11976 t 70.8 76.3 81.3 85. 9 90.2 94. 1 97.8 101. 3 10'1.6 107.7 110.6 113.4 
11977[ 61& .a 7C.8 76.3 131. 3 85.9 90.2 94. 1 97.8 10 1.3 1011.6 107.7 110.6 
11978 I 46.J 52.4 58.1 63. 2 6a:o "12. 3 76.2 79.9 83.4 86.7 89.8 92.7 
119791 26.1 J a. 7 34.9 38.7 42.2 45. II 48.1& . 51. 1 53.6 56.0 58.3 60.5 
119801 21.0 26.1 30.7 34.9 38.7 112. 2 45.i+ 48.4 51.1 53.6 56.0 58.J 
119811 7. 7 1c. 7 13.S , 6. c 18.3 20.u 22.4 24.i 25.7 27.2 28.6 29.9 
1198 21 5.0 7.7 10.7 13. 5 16. c 18~ 3 20.4 22.4 2 II. 1 25.7 27.2 28.6 
119831 5.0 7.7 10.7 13. ~ 16. 0 18.3 20.u 22.4 2 4. 1 25.7 27.2 
11984 I 5. 0 7.7 10.7 13. 5 16. 0 18.3 20.4 22.4 24.1 25.7 I 
I 19851 5.0 7 • ., 10. 7 13.5 16. 0 18.3 20.4 22.4 2U.1: I 
1199 61 s.c 7. 7 10.7 13. 5 16.0 18.3 20.lt 22.ll I 
119871 s. 0 7.7 10.7 13.5 16.0 18.3 20.4 I 
11988 I 5.0 7.7 10.7 13. s 16.0 18.3 I 
119891 5.0 7.7 10.7 13.5 16.0 I 
11990 j s.o 7.7 10.7 13. 5. I 
I 19911 5.0 7.7 10.7 I 
119921 5.0 7.7 I 
119931 s.o I 

*EHISSICN FACTORS FOR VEHICL!S THROUGH ~OOEL YEAR 1975 AND THROOGR 

CALENDAR YEAR 1975 ABE EASED CM ACTOAL TESTS OF IN-OSE VEHICLES. 

POST-1975 CALENCAR YEAR E~ISSICN FACTORS FOB ALL VEHICLES AR! PROJECT?~. 




------------------------------------------------------------------------------

-------------------------------------------------------------------------------

tall! cu-11-• 

BID-l!ll EIBIUST EftlSSIOI FACTOIS fOI 1IGIT-DUTI TIUCIS: IOTH WEIGHT CAT!GOIIES 
llTIOG!I OJIDIS (Cft/ftl) 

FOi' CILIFOllIA OILI 

lllODIL I CA l!IDAI IUR - .Jul J 1 
IYlll 11'70 1'71 1972 1973 1'711 1'75 1976 1971 1978 1'79 1'80 1'81 

·----&--~---~-----------------------------------------------------------------
11'5 11 . q .2 re 
1 n!>2 r '6.2 4.2 I 
119!>31 ".2 11.2 11. 2 
119511' ••2 Q.2 q .2". 2 
119!>5t ".2 •.2 •• 2 ••2•.2 
I l9!>6 I 11.2 II .2 ll.2 ... 2 ... 2 

- .2
119!>1 I ...2 ra.2 SI• 2 •• 2 ".2 11. 2 Q • 2 
I l9~8 I q.2 11.2 II .2 4.2 11.2 11.2". 2 ". 2 
119!>'1 ... 2 11.2 •.2 ••2 •• 2 q.2 ".2 q .2 ... 2 
I l'JllO I ... 2 4.2 11.2 II .2 ".2 11.2 11.2 II • 2 •.2 Q.2 
11% 1 11.2 II. 2 ... 2 •.2 •.2 •.2 •.2 •.2 •.2 11.2 11.2 
11%2 ia.2 ... 2 •.2 II .2 •.2 •.2 II .2 ... 2 4.2 11.2 Q .2". 2 
11963 ... 2 ll.2 rt.2 II .2 II 0 2 ... 2 ll.2 11.2 II. 2 Cl. 2 II .2 11.2 
1196' 11.2 11.2 •.2 ••2 ... 2 Q.2 11.2 0.2 Ii. 2 11.2 Ii .2 lj .2 
119,5 11.2 ll.2 Q.2 ".2 IS. 2 ij. 2 •.2 II• 2 11.2 Ii. 2 ".2 ... 2 
1nu •.2 •.2 .•• 2 •• 2 ".2 11.2 II .2 11.2 ... 2 lj .2". 2 ". 2 ., • 2 11%1 111.2 II 0 2 ... 2 •• 2 11.2 11.2 11.2 11.2 ... 2 ".2 11.2 
11.9'8 «1.9 II .9 II• 9 ll.9 ... 9.., 	 q_, '. 4) ". 9 ".9 
11%9 ll'·'.6 q .fa II• 6 '·' ".6 Q • r, I ll .6 q .6 	 "lj.·'b'. f>.. _,, 	 q ·' 11'70 11.6 4.6 ... 6 II'·'.6 II .f> 11.6 4.6 ".6 

ij ·' 11.61 ".6 q.f> q .611971 	 II .6 Q .ti "·' .·' Cl. 6 
11972 	 '·'11.6 11.01 .. ·' Ii. 6 ... 6 11.6'·' 	 II• 6 •.6 "·'.·' ". 6 	 ". 6 
'1913 l.6 3 .6 3 .fil 3.6 l.6 3.6 J.6 l.6 3.6 
f1CJ7' 3 •.6 3.61 3.6 3. f> 3.6 J.6 l.&

3 ·' 1975 l. 11 3.2 3.3 J.Q 3. !) 1.s l.6 
197f> I l.t l.2 1.1 3." 3 .!I 3. 5 
1977 I J. l 1.2 l. 3 J.• J.5 
1978 I 1. 1 1.8 2.0 2.1 
T'CJ74J I 1.b 1.8 2.1 
1980 I l.6 1.8 
f981 I 

0 ·'1982 I 

1'83 I 

19811 I 

198 5 I 

1986 I 

198 7 I 
 .,1988 I 
1989 I I 
1'9'0 I I 

•EftlSSIOI 	TICTO!S FOR V!BICLES THROUGH ftOD!t Jlll 1971) llD TllOOGH 

catr•D•B TEIS 1975 II! BASED 01 ICTOIL TESTS OF II-USE YEHICLES. 

POST-1975 CILllDAR !!IR EftlSSIOI FACTORS FOi ILL WERICL!S ABE PROJECTED. 




TlElE ClL-II-4 (:PCB CALEN::llB YEARS 1982-1993) 

~ID-YEAR EXHAOST E~ISS!OM FACTORS lCR lIGRT-DOTY TBOCKS: EOT9 WEIG3T CATEGORIES 
NlTRCGEN OXIDES (G~/~I) 

FOB CAlIPCRNIA ONLY 

JMODELI CAlENDAB YEAR - July 1 
IY~AR 11932 1983 1984 1985 1906 1987 1988 19BS 1990 1991 1992 1993 I 
1----1------------------------------------------------------~----------------1 
t 19631 4.2 I 
I 196 tq u.2 4. 2 . I 
I 196 51 tJ.2 It. 2 4.2 I 
119661 4.2 ... 2 4.2 (j. 2 I 
1196 71 ". 2 4.2 4.2 u. 2 ". 2 I 
I 196 8 I 4.9 LI. 9 4.9 4.9 4.9 4. 9 I 
1196 91 4.6 4.6 4.6 '+. E 11.6 4. 6 4.6 I 
119701 4.5 4.6 4.6 u. 6 4. fl 4. 6 4.6 4.6 I 
119111 ~.5 !J. 6 4.6 4. E 4.6 it. 6 4.6 4.6 4.6 I 
I 197 21 4.6 ~.6 4.6 u.E 4.6 u. 6 U,6 1.1,6 4.6 4.6 I 
11 ~7 31 J.6 3.6 3.6 3. 6 3.E 3. 6 3.6 3.6 3.6 3.6 3.6 I 
1197 1> I 3.6 3. ') 3.6 3. 6 3.6 3. 6 3.6 3.6 3.6 3.6 ::! • 6 3.6 I 
1197 s I J.7 3.7 .: ~ 8 3. e 3.9 3. 9 3.9 4.0 4.0 4.0 4.1 4. 1 I 
119761 3.6 3.7 3.7 3. e 3.E 3. 9 3.9 3.9 4.0 u.o u.o 4.1 I 

~ ~11977 I J. 5 ~.o 3.7 3. 7 3.E 3. s 3.9 3.9 3.9 ij. 0 4.0 4,0 I 
J 19'7 81 2.3 2. !l ~.s 2. 6 2.7 2. 8 2.9 3.0 3,0 3. , J.2 3. 2 I 
119791 2. 3 2. 5 2.7 2. s 3. 1 3. 2 3. ;+ 3.5 3.6 3.7 3.8 3.9 I 
I 198 Ot 2. 1 2.:: 2.5 2.7 2.S 3. 1 3.2 3.4 3.5 3.6 3.7 3.e I 
119811 O.Q , • 3 l. 6 1. 8 2. , i.. j 2.5 2.7 2.9 3. 1 3.2 3. 4 I 
I 198 2 I 0.6 C.9· 1. 3 1.6 2. , 2. 3 2.5 2 .. 7 2.9 3. 1 3.2 I,_ e 
I 1983 I 0.4 C.7 ,. , 1 • 4 1. 7 1. 9 2. 1 2." 2. 5 2.7 2.9 I 
I 1994 f 0.4 C,7 1 • , 1. 4 1 • 7 1. 9 2. 1 2.4 2.5 2.7 I 
I 198 51 0. ,. 0. ") ,. , 1. 4 , . 1 1. 9 2. 1 2.1.1 2. 5 I 
I 198 61 0.4 0. 7 1. 1 1. 4 1 • 7 , • 9 2.1 2. 4 I 
119871 o. :J ;) • 7 , • 1 1 • 4 1. 1 1. 9 2.. 1 I 
119861 C.4 0.7 1 • 1 1. 4 1. 7 1. 9 I 
119891 0.'J 0.7 1. 1 1. 4 1. 7 I 
I 1990 I o.u 0.7 , • 1 1. 4 I 
I 199 1 I 0.4 C.7 1 • 1 I 
I 19921 C.4 0.7 I 
1199 31 o.1.1 I 

*S~ISS!C~ PAC~CRS FOR VEHICLES !EBOUG3 ~JDEL YEAR 1975 A~D TBROGGH 
CA:ENDAR !!AB 1975 ARE BASEJ CN A::o1: :Esrs c~ IN-~S! VEHICLES. 
?OST-19~5 CA~!NDAR YEAR E~ISS!C~ FAC~ORS PO?. ~:: 1EH!CL~S ~nE PROJEC~ED •. 



-------------------------------------------------------------------------------

-nsu u1-u-21 

!ID-TEAi IJHIUST llISSIOI ractOIS FOi lJGlt-DITI GIS TRUCKS < 6000 LBS. 
HIDIOCllBOIS (GB/BI) 
FOi CILIFORIII OILY 

----------------------~--------------------------------------------------------
flOl>U I CUllDlR 1111 - .July 1 
nu 11970 1911 1972 1,7l 191' HH 1'76 1'977 1'971 1979 1'80 1'981 •I 

---~------------------------~-------------------------------------------· 1'51 u.2 0 I 
19!i2 u .o 111. 2 I 
1953 13. 7 1CI .o ".2 
1954 11.11 1).1 n.o ".2 	 I ' 
1CJ55 tJ.1 ll." ll. 7 111.0 1li .2 I 
19~6 12.e 13. l u.11 13. 7 111.0 1aa.2 I 
195 7 12.s 12.8 u. 1 13.ti 13. 7 1fl. 0 11& .2 l 
1958 n.1 '2.11) 12.11 n.1 13.4 11.1 llll • 0 IQ .2 
~959 12. l 12.5 12.e 13.1 . 13.1& 11.1 lfl .o 14. 2 
1%0 11.l"·' ll. 7 12. 1 12 .5 12 .8 13. t 11.11 n.1 111 .o 1a.2 

'196 1 10.9 11.l 12. l 12.s 12.8 13. l ll. l 14.0 u.2t 3 ·""· 1 	 .,. .281962 10 ... 10. 9 11.) 11. 7 12.1 12.S u.1 n.• u. 7 u.o 
12 ·'f 1%3 9.9 10.~ 10. 9 11.3 11.1 12.' t2 .5 12.e 13. 1 u ... 1l.7 u.o 

11%11 9.J 9.9 10.11 11.l 11.1 12. 1 12.5 12.a u.1 11 ... 13.710 ·' r 1CHi !> 8.7 9.3 9.9 10 .11 10.9 11.J 11. 7 12. l 12.5 u.e ll. 1 u ... 
11%6 a.a B.7 9.J 10.Q 10.9 tt. 3 11. 7 12.1 12.5 12.8 11.1 
'1'36 7 7.2 8.0 8.7 '·'9.l 9.9 10.Q 10.' 11.l '1. l 12. t 12 .s 12.e 
'1968 11.J 5.0 5.l 6.3 6. CJ 7.• 7.9 8.3 B.l 9. I CJ.• 9.8 
1''9 l.5 11. 3 5.0 '). 1 E.. l 6.9 1.11 7.9 a.1 1.1 9 .1 t.4 
i970 2.7 l.5 ... J is.o s.1 i..] 1 ... 1.• l.J a.1 9.1 
1971 l.5 s.o s.1 '·' 6.9 1.11 7.9 11.1 1.12.7 •.l £.l 

1972 2. 1 J.5 13. 3 s.o 5.7 6.J 6.9 1.11 7.9 8.3 

197 3 2. '1 3.5 II o 3 s.o 5.7 6.l 1.11 7.9 

197q 3. 51 s.o !).1 '·' 1.•
2.7 4.l 6.3 

197S 2.5 1.1 l.6 '·'
1. 16 I •• 1 ••6 

1916 t 1.q'·' 1.9 2.5 l. 1 l.6 ... l 

1977 I 1.lf 2. 5 J. t J .6
t.' 
tCJ1e r I 0.11 0.1 1. 1 1 ... 

19791 I o.J 0.6 0.9 

1980 t I 0.3 


0 ·' 191! 11 I o.J 
ne 2 t I 
'983 t l I 
t98Q' I I 
19851 I I 
19ll6 t I •196 71 f I 
1')fl8 i I I 
1989 I I I 
1990( I I 

•EftISSIDI 	FACTORS FOi YEHlClIS TBHOUCH HODEL TEii 1975 llD TllOOGM 

CILl,DIR TEAR 1975 Ai£ BASEP 01 ACTUAL flSTS or 11-DSE YEBICLES. 

POST-1975 CA1EIDAR YEAR EftlSSIOI FACTORS FOi ILL YEHICLES IRE PROJECTED. 




-------------------------------------------------------------------------------

'IHLE CAL-II-2A (FCR CALENDAR YEUS 1982-1993) 

. ~ID-YEAR ElEAUST EM!~SIC~ FACTCRS FOB LIGHT-DOTY GAS TR~CKS < 6000 LBS. 
BYDECCABEONS (G~/~:) 

POR CALIFCINIA ONLY 

IMCDELI ClUNOAR YEAR - July 1 
I YEAR 11982 1983 1S04 1985 1986 198 '1 1998 . 19 8 5 1990 199 1 1992 1993 I 
1----1----- --- -------------------- ----------------------~.;..____ -·-------------1 
1196 31 1 ij. 2 I 
t 196 ll I 1*.0 H.2 I 
119651 13. 7 114. 0 14. 2 I 
119561 13.~ 13. 7 14.0 14. 2 I13.,1196 71 13.4 13.7 114. c 1L~. 2 I 
119581 10. 1 10.4 10.6 10. 9 11. i , 1. 4 I 
1196 91 9.8 1c. 1 10." 10.6 10.9 , 1. 1 , 1. :.i I 
11370 I 9.8 10. 1 10. 4 10.6 10. 9 1 1 • 1 11. 4~." I 
119711 9.1 9.4 9.8 10. 1 10. 'l 1o. 6 10.9 11 • 1 1, .4 I 
I 19721 e.1 9. 1 9.4 9. e 10. 1 1o. ll 10.6 10.9 1 1 - 1 . 11. 4 I 
I 19731 E.3 8.7 9.1 9. lj S.8 10. 1 10.4 10.6 1C.9 . 1 1. 1 11 • 4 I 
1197:+ I 7.9 8. 3 e. 1 9. 1 9.4 9. 8 10. 1 10. 4 10.6 10.9 11. 1 11. 4 I 
I 197 5 t 5.0 5.3 5.7 6.0 6.~ 6. 5 6.8 7.0 7.2 7. 4 7.6 7.8 I 
119761 4.6 s.o 5.3 5. 7 6.C 6. 3 6.5 6.8 7.0 7.2 7.4 7.6 I 
119771 4. 1 ... 6 s.o 5.3 5.7 6.0 6.3 6.5 6.8 7.0 7.2 7.4 I 
i 197Er! 1. 7 2.0 2.2 2.5 2.7 2. 9 3.0 3.2 3 • .3 J.5 . 3. 6 3.7 I 

...1197 9 J 1. 3 1. 6 1. a 2. , 2.3 "". c: 
~ 2.1 2.9 3.C 3.2 3.3 3.5 I 

119'3 0 I c. 9 1. 3 1. 6 1. E 2. 1 2. 3 2.5 2.7 2.9 3.0 3.2 3. J I 
119811 0.6 C.9 1. 3 1. 6 1 • e 2. 1 2. 3 2.s 2.i 2.9 3.0 3.2 I 
1198 21 0.3 0.6 0.9 1.:: 1.c 1. 8 2. 1 2.3 2.5 2. 7 2.9 3.0 ·I 

... c:I 198 31 0.3 0.6 0.9 1 • ~ 1. 6 1. 8 2. 1 2.3 .: . ~ 2.7 2.9 I 
i 198~ I ·o.3 o. 6 0.9 1. 3 1. 6 1. 8 2. 1 2.3 2.5 2.7 I 
I 198 51 0.3 0.6 0.9 , • 3 1. 6 1.8 2. 1 2.3 2.5 I 
1198 61 0.3 C.6 0.9 1. 3 1.6 1. e 2. 1 2.3 I 
! 13871 o. 3 0.6 0.9 1.3 , • 6 , • 8 2. 1 I 
t 1988 I 0.3 0.6 0.9 1. 3 1.6 1. 8 I 
119891 0.3 0.6 0.9 1. 3 1.6 I 
f 19901 0.3 0.6 0.9 1. 3 I 
1.19911 0.3 0.6 0.9 I 
I 199 21 0.3 0.6 I 
J 1993 I 0.3 I 

*E~ISSION F~C:CRS FOR VEHICLES :R30Ql.H ~ODEL Y!AR 1975 AND THROOGH 
C~LE~DrtR !EAR 1975 ARE BA~ED C~ AC:UAl ~ESTS OF IN-USf VEHICLES. 
POST-1975 CAL!NCAR YEAR E~ISSIC~ FACTORS FOR ALL VEcIC:ES ARE PROJEC:ED. 



tlBl! l"AL-ll-ll 

RID-T!lR !IHIOST ERJSSIOJ fACTOIS FOB llCHT-DUTT CIS TIOCIS < 6000 lBS. 
ClRBOI. R-OIOJIDl (Gft/ftl) 

FOR CltIFOllil 0111 

ROD rt I ClLlJDlll !Ell - .Jul 'J 1 
TUI! f 1970 11)71 1972 1973 19711 1975 1976 1977 1978 t97' 1980 198' I 
----r---------~------------------------- ------------------~-----------------• 
19511119.CJ 
19521118.S 119.9 

• I 

' 19531117.1 118.5 119.9 
1CJ51l 111~.6 111.1 118.S ll"J. 9 
195511111.0 lt5.6 117. 1 118. 5 119."J 
19">61112.q 111a.o 115.L 117 .1 118 ."> 1JIJ.9 
19571110.6 H2.ll 1111.0 115 .6 117 .1 ll8.5 119.CJ 
1CJ!>8f108.7 lt0.6 112. II 1111 .. 0 115.6 111. 1 '18. 5 119.9 
1'59t 106.7 108. 7 
1'601104.7 '°'· 7n1> 1 r 10 2 .11 10•.1 
19621 ''·' 102.«1 
1%3Q 97.1· ,9.9 

t 10 .6 
toe. 1 
106. 7 
1011. 1 
102.11 

112.11 
110 .6 
108. 7 
100. 7 
1011 .1 

1111.0 
112.• 

110 ·' 
108. 1 
106. l 

'15.6 
1111.0 
112. II 
llfl.& 
108. 1 

IH. I 
'15.6 
11Q .o 
112.11 
110 .6 

"' .s117. 1 
11S .6 
1111 .o 
112 ... 

ll9.CJ 
118.'5 
117. 1 
115.fi 
1111.0 

t19 ·' 
118.S 
1 n. t 
115.6 

1n.CJ 
118.5 
111.1 

11'9 ·' 
118 .5 

196111 
1%51 
19661 

'" .o 
90 ·' 81.0 

'H. 1 
911.0 
CJ0.6 

''·' 102.11 1011 .1 
97. 1 "·' 102 •• 
94.0 97.1 99.9 

106. 7 
1011 .1 
102.111 

108. 1 
106. 7 
101& .1 

110 .fl 
108 .1 
106. 7 

112.ca 

110 ·' 108. l 

llla.O 
112.q 
t 10 .6 

115.6 
114 .o 
112.tt 

111.1 
115 .6 
1u.o 

196 7 I 81.0 87.0 90.6 94.0 <J1. 1 99.9 102. ll 10". 7 106. l 108. 7 110.6 112.4 I 
196 81 s 2 .1 60.8 68.7 76.0 82.8 89.0 CJ1l 0 l 9'.8 101&. l 108.4 112 ... ll6.2 I 
19691 
1970 I 

.. 3.2 
]Q.8 

!>2.3 
Ill 1.2 

60.8 
52.l 

'8. 7 
60.8 

7 f>.O 
68.7 

82.8 
n •• o 

89.0 
82.8 

94. 7 
B'.o 

99.8 
94.7 

101& .J 
99.8 

108 .4 
tOit .J 

112 .4 
108 ... 

I 
I 

19711 3'.8 43.2 52.3 60 .a U.7 76. Cl 82 .8 89.0 , •• 1 99.B 104 .l 
1«.1721 Jll.8 Cl]• 2 !>2.l 60.,80 68.7 76.0 82.B 89.0 94.7 99.8 
1CJ731 lll.8 q l.2 s2.11 60.8 68.7 76.0 82.8 89 .o '"·7 
197111 111 .e lll.21 !>2.l 60.8 68.,7 76 .o 82 .B 89.0 
1975 f ·1CJ.ll 26 .6 lll.5 4 l .8 118.7 ss.1 6 1.0 
19Hf 

·: nn1 
I 

' 
19. l 26 ·'n.3 

114.5 
26.,(t 

•11.e 
34. s 48 ·' 

4 l .8 
55.l 
118.7 

(19781 I 16.9 21l.2 32.1 19.4 
11919' 
t 1980 I 
1198 l l 

r 
I 
I 

!>. 2 8 ·"s.2 
11.8 

B·" 
~.o 

1195 2' '1 l'JBl I I I 
I ne'I I I 
1198 !>1 I '1198 6 ! I I 
I '98 71 I t 
1198BI 
r neCJ 1 

I 
I 

I 
I 

I l9901 I I 

•IftlSSlOI 	FlCTOIS FOR JEBICLIS THROOGH ftOD!~ J!AI 1975 llD THROUGH 
CA1£~DAR TEAR 191!> II! BIS!D O• lCTUAL ~ESTS or l•-OS! V!HICL!S. 
POST-1975 ClLEIDA& TEil EHJSSIOJ FIC?O~S FOR ILL VEHICLES ARE PIOJECTED. 



-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

TAELE CU-II-31 (FCR CALENDAR YEABS 1982-1993) 

M.D-YEA:i EX!lAOST · El1IS SION FACTORS FOR LIG!lt-CUTY GAS TRUCKS < 6000 LBS. 
CABBO!i. l!CNOXIDE · (GVMI) 

FCR ClLHCR!IIA ONLY 

l~O::>ELl CllENDAR YEAR - J Illy , 

I YEAR I 19 82 , 9 8 3 1964 198:: 1986 1987 1988 19 89 19 90 1991 1992 1993 I 

1----1------------------~------------------~---------------------------------1
119631119.9 I 
1196:11110.s , , 9. g ·I 
I 196 s 1 1 l 7. 1 1, 8. 5 11 c;. 9 I 
1196€(115.6 11 7. 1 118.5 119.9 I 
11967(114.0 11 5. 6 11'7.1 11 p. 5 119.S I 
119631.119.7 123. 1 126.2 13 2. 1 13U. 812 9. ' I 
11%91116.2 119. 7 123.1 126. 2 129. 2 132. 1 134.8 I 
( 197':>1112.14 , , 6. 2 119.7 123. , 126.2 129. 2 13 2. 1 13u. e I 
11971J108.4 112. 4 116. 2 119. 7 12 3. 1 126. 2 129.2 132.1 134 .8 I 
11972110~.J 103. 4 112. 4 116 •.2 1 , 9. 7 123. 1 126.2 129. 2 132. 1 13 ti. 8 I 
119731 9 9. 8 10 4. 3 108... 112. 4 116.:;: 119.1 123.1 126. 2 119.2 13 2. 1 134.8 l 
I 19741 9u.7 99.9 104. 3 1C8. 4 112.4 116. 2 , , 9. 1 , 23., 12€.2 129. 2 132. 1 134.8 I 
I 197 51 6 6 •.4 7,. 3 75.7 79.6 83.2 86.7 89.9 93. 0 95.9 98.6 101.3 103.7 I 
I 1976 j 6 1. 0 6.6. 4 71.3 75. 7 79.t 83.2 86.7 a9.9 93.0 95.9 98.6 101. 3. I 
I 1977 I 5 5. 1 6 1. 0 66.4 71. 3 75.7 79.6 83.2 86. 7 89.9 93.0 95.9 98.6 I 
1197s1 U6.3 52.7 58.6 64. c 68.9 73. 3 71.2 80.8 84.3 87.5 9C.6 93.5 I 
11979 I 15.0 18.0 20.8 23. 4 25.1 27. 9 29.8 31.5 33.1 3 4. 6 36.0 37. 4 I 
I 198 0 I 11.6 15. 0 19.0 2c.e 23.4 25.7 21.9 29.8 3 1 .s 33. 1 34.6 36.0 I 
1198 1 I 7.7 10. 7 13. 4 16. c 18.4 20. 6 22.6 24.5 26.1 27~6 28.9 30.2 I 
)19821 5. 0 7.7 10.7 13. u 16. c 18. 4 20.6 22.6 24.S 2 6. 1 2i.6 28.9 I 
11S8 3 I s.o 7.7 10. "; 13. (I 16. a 18.4 20.6 22.6 24.5 26. 1 27.6 I 
I i 9 fl!+ l 5.0 1. 7 10.1 13. 4 16. '.l 18.4 2 c.6 2 2. 6 24.5 26.1 I 
1193 51 5. c 7.7 10.7 13 ... 16.0 18.4 20.6 22.6 24.5 I 
! 198 61 5.C 1. 7 10.7 13.4 16.0 18. 4 20.6 22.6 I 
119s 1 t 5. 0 7.7 10.7 13.4 16. 0 18." 20.6 I 
11988) 5. 0 7.7 10.7 13.4 16.0 18.4 I 
11989 I 5.0 7.7 10.7 13." 16.0 I 
l 199 aI 5.0 7.7 10.7 13. !l I 
119911 5.0 7.1 10.7 I 
!19921 5.0 7.7 I 
1159 3' 5.0 I 

*E~IS3IC5 ?lCTCES FC9 VE9!Cl~S 1E300GR ~0DEL !~lR 1975 lND !HBOOGB 

CALEN:AR YEAR 1975 AP.E BA:F.J CN ACTOAL :ESTS CF IN-OSE VEHICLES. 

POS!-1975 CA:ENDAR YEAF E~ISSICN FAC:ORS POR ALL VER:CLES ARE PBCJEC:ED. 


http:197':>1112.14


THU Cll.-II-111 
~ 

~ID-1111 llBl~ST !RlSSIOI FACTORS FOi LIGBT-DUT1 GA~ TROCIS < 6000 tas.: 
IITIOGll onors (Gll/1'1) 

row CALJFOBlll OILJ 

-- ------ ----:--~--·----- --·-:.....______ - - -- ---.------- ---- - --- _:_. __ ___;.. __________ - ----f
i 

tftODELf CAL!IDIB IEll - Julr t 
ITEI I I tCJ70 1971 1972 1'73 1CJ7' 197S 1976 1917 1978 1979 1980 '981 I
1----1 ...;_________________._______.;. ________________ ------ ---- -------------- ------ i 
11CJ!>11 J.6 r• I 
119521 J.6 l.6 ' 
119531 l.6 3.6 l~6 I3.,a1'!1• I l.6 3.6 l.fi I 
I 1'55 I l.6 l.6 l .6 l .fa l .f> I 
I l'!J561 l.6 l.6 l.6 l.6 l.6 l.6 l 
119!171 l .6 1.6 ) • 6 3. 6 J. f> l. 6 J. 6 ,, 
119!181 l.6 l.6 l.6 l.6 l.6 3.6 l.6 3.6 I 
fl9!>'1 3.6 l.6 J.6 l.6 J.6 l.6 l.6 l.6 l.6 I 
119601 J.6 3.6 l.6 3.6 l.6 3.6 1.6 l.6 l.6 3.6 t 
119611 J.6 l.6 l.6 l.6 l.6 J.6 l.6 3.6 l.6 l.6 l.6 I 
119621 l.6 3.6 1.6 l.6 l.6 3.6 1.6 l.6 1.6 l.6 l.6 3.6 I 
lt9631 J.6 l.6 l.6 l.6 l.6 J.6 J.6 l.6 l.6 3.6 l.6 l.6 I 
11CJ6QI 3.6 l.6 l.6 l.6 J.6 J.6 J.6 3.6 l.6 3.6 J.6 l.6 1 
119651 ]~6 l.6 l.6 l.6 l.6 3.6 l.6 3.6 l.6 J.6 l.6 l.6 ' 
119661 3.6 l.6 l.6 l.6 l.6 1.6 l.6 l.6 l.6 l.6 l.6 l.6 I 
119671 1.6 3.6 1.6 l.6 3.f> J.6 1.6 J.6 l.6 l.6 l.6 J.6 l 
119b8t 11.11 ... 11 11.11 11.11 4.q 11.11 11.11 11.11 4.11 ll.11 11.11 11.11 1· 
119691 11.11 .... ••• ..... 11.11 11.11 11.11 11.11 11.q 4.4 ..... '·' i 
119701 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 I 
119711 ..... 11.11 11.11 11.11 .... 11.11 .... .... ••• 11.11 .... ' 

19721 ••• .... "·.. "·" 4.11 ...4 ... ,. "·" 11.11 11.11 
191Jr J.o 1.0 J.o 1.0 1.0 1.0 1.0 1.0 1.0 

197bl 3 0 0 J.O J.O J.D 3.0 J.O l.O l.O 

1975f 1.6 1.7 1.9 2.0 2.2 2.1 2.11 

197bl 1.6 1.7 1.9 2.0 2.2 2.J 

19171 1.6 l.7 '·' 2.0 2.2 
19781 1.6 1.1 1.9 2.0 
197CJI 1.11 1.7 2.0 
19801 1.11 1.7 
198 ll • 0. 7 ·1 
1'B 21 I I 
19831 I I 
198Cq I i 
198!>1 I I 
191:161 I I 
19871 I I 

ll988 l I I 
I '9£1 CJ I I I 

~~~~~-- ---------------------------------~----------------------------- ------i 
! 

~EftISSIOM TACTOBS FOR VEHICLES TIROUGB ~OD!L TEii 1,1~ &ID TH~ODGH 


CILflDAR JEAI 1975 ARI BASED 01 ICTDll TESTS or 11-US! ¥!HICLES. 

POST-1975 CALERDAB JEIR EftlSSIOI FACrOBS FOR ILL tIBICLES All PIOJECTID. 


:;:• .. :. ::.,,c 
·1n~~1--



-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

TUL! ClL-II-41 (1'0B ClL!HDU ?UBS 1982-1993) 

IUD-YUB !JBAOST !!II S SIC fl ! ICTORS roa LIGHT-DO!Y GAS TRt1CftS < 6000 LSS. 
lfITBOGUl OIID!S (G!/!!I) 

?OR CIll PORIJil O?IL? 

I !tODEL I 	 ClL!liOlR YEAR - Joly 1 
JY?.U I t982 1983 1984 1985 1986 1987 1988 1989 1990 t991 1992 1993 
1----1------------------------------------------------------------------------1 ' 
1196 31 3.6 	 I 
j196£q 3.6 3.6 	 I 
119651 3.6 3.6 3.6 	 I 
119661 3.6 3.6 3.6 3.E 	 I 
11967 J 3.6 3.6 3.6 3.6 3.6 	 I 
J 196 s 1 4.4 4.4 4.4 4.11 4. 4". 4 	 I 
I 19691 4.4 U.4 U.4 4. II 4.4 ii. 4 4.4 I 
1197:1 I 4.4 4.4 4.4 II. 4 4. II 4. 4 4.11 	 I". 4 
I 19711 u.u u.u 4.4 u. (l 4.4 14 • II 4.4 

"· 4 4 ·" 
119721 ... 4 4.4 4." 4. 4 4.4 4. 4 4.4 4.4 4.4 ". 4 

I 
I 

1197 31 3.0 3.0 3.0 3.0 3.0 3. a 3.0 J.O 3.0 3.0 3.0 I 
1197 41 3. 0 3.0 3.0 3. 0 3.0 3. 0 3.0 3.0 3.0 3. 0 3.0 3.0 I 
t 19751 2.5 2.6 2.1 2.e 2.9 3. 0 3.0 3.1 3 .1 3. 2 3.3 3.3 I 
I 19761 2. II 2.5 2.6 2.7 2 •.8 2. 9 3.0 3.0 3.1 3. 1 3.2 3.3 I 
119771 2.3 2.q 2.5 2.6 2.7 2. a 2.9 3.0 3.0 3. 1 3.1 3.2 I 
119781 .2. 2 2.3 2. 4 . 2. 5 2.E 2. 1 2.0 2.9 3.0 3.0 3.1 3. 1 I 
119791 2.J 2.6 2.9 3. 1 3. II 3.6 3. 7 3.9 1'. 0 II. 2 4.J 4.4 I 
119801 2.0 2.3 2.6 2.S 3. 1 3. 4 3.6 3.7 3.9 14.0 14.2 14.3 I 
119811 1. 0 1. 3 1.6 1.9 2. 1 2. 4 2.6 2.a 3.0 3. 2 3.3 3. tl I 
1198 21 0.7 1. 0 1. 3 1. 6 1. 9 2. 1 2.4 2.6 2.8 3.0 3.2 3.3 I 
119831 C.3 0.6 , • c 1.3 1. 6 , • 8 2. 1 2.J 2.5 2.7 2.8 I 
1198~ I 0.3 o. 6 1. 0 , • 3 1. 6 1 • 8 2.1 2. 3 2.5 2.7 I 
1198 51 0.3 0.6 1. 0 1. 3 1. 6 1.8 2. 1 2.3 2.5 I 
I 198 61 0.3 0.6 1. 0 1. 3 1.6 1. 8 2. 1 2.3 I 
I 198 71 o. 3 0.6 1. 0 1.3 1. 6 1.8 2., I 
119881 0.3 0.6 1. 0 1. 3 , • 6 1. a I 
119891 0.3 0.6 1. 0 1. 3 1.6 I 
11990 I 0.3 0.6 1. 0 1. J I 
I 19911 0.3 C.6 1.0 I 
1199 21 0.3 0.6 I 
119931 0.3 I 

•E~ISSION 	 FACTORS FOR VEH!CLES !HBOCGH MOJEL YEAR 1975 A~t THFOOGH 

CALENDAB YEAB 1975 ARE BASED ON ACTUAl TESTS OP IN-USE VEEICLES. 

POS!-1975 CAL!NtlB YElB E~ISSICN FACTCP.S roa lLL VEHICLES ABE PROJECTED. 


t,!72 
... ~ • i' 



TABLE ClL-11-28 

ftID-fllR EIHIVST !RlSSIOI TACTOBS FOR LICHT-OUT! GAS TRUCKS L001~8!>00 LBS. 
BJDIOCAIBOIS (Cft/BIJ 
TOR ClllfORIII 0111 

1llOHL I CILllDU !EU - July 1 
11111 11970 1911 1'72 1913 11J7CI 1CJ7.5 1976 1977. 1978 1919 1980 1981 I 
·----·------------------------------------------------------------------~~---· 
I 1'5 11 15.6 	 1• 
I 1CJ52 I 15.3 15.fa I 
919531 1s.o 15.l 15.6 I 
11CJ511a u.a t5.o 15.l 15 .L I 
'1CJ551 111.s 14.8 15.0 15. J 15 .L I 
1195ti. I 1• .1 u.s 111.e 15 .o tS .J 1!>.t.I 
'1CJ5 71 1l.8 111. 1 .... 5 1111 .8 15.0 15.ll 15.6 
I 19581 11.ca ll.8 	 111 .a 1s.01 15. l 15.6"'. 5. ' '· 1f1CJ5'1 11. 1 n.11 ll.8 1q. l ,,, • s tQ .81 15.0 15.l 15.6 
I 1CJ60 i 12.1 11.1 13.Q 11. 8 111. 1 u.s u.e 15.D IS. 3 15 .6 
t 1% 11 12.2 12.1 11. 1 1l.' 11.8 ,.. • 1 111. 5 lAI • B 15.o 15. l 15 ·' 
I 1!621 11.e 12.2 12. 7 13.1 11.11 13.8 ... 1 .... s 1s.o 15 .J''.a 15 ·' 
f YCJf>li 11.3 n .e 12.2 12. 7 11.1 13.Q 13.B 1Q. t 111.s 111 .e 15.0 15.l 
pCJ611 f 10.1 '1.l H.8 12.2 12.1 H. 1 11.q u.e 11&. 1 111 .s 116 .a 15.0 
11.96!> 10.2 10. 7 11.1 12.2 12.1 11.1 ll.4 ll.8 111. 1 1ta.5".a "'. 8 

C) .s 10 .. 2 10. 7 11. l 11.8 12.2 12. 7 ll. 1 13.Q 13.8 u.1 \II. 5 
11 ''' 1967 a.s CJ.5 10.2 10. 7 11.l 11.B 12~2 '2. 7 1l. 1 1 l .~ n .a 

'". t1'68 a.o e.s 9.5 10 .2 10.7 11. l 11.a 12.2 12. 7 13. 1 n.11 u.e 

1'69 l.CJ '·7 !>. s 6. l 6.l 1.2 1.1 8.2 8.6 9.0 9.7 

1910 1.2 3.9 s.5 6.7 1.2 1.1 B.2 8.6 '·"9.0 C).11
'. 1"· 71Ht 3.2 l. 9 11. 7 5.!> f..7 7.2 1.1 e.2 8 .6 9.0'. 1
1CJ72 1.2 l. ') 4. 7 !>. ~ 6. t (,. 1 1.2 1.1 e.2 s.£> 
:14J7 J 3.2 3. CJ "0 7 !) • !> 6 • 1 6.7 7.2 7. 7 8 .2 
19711 3.2 3.9 11.1 s. !> & • 1 ...·7 7.2 1.1 
1'7!1 3.2 3.9 ... 7 !>. 5 L.1 b .1 1.2 I 
1CJ ]t, I l.2 3.9 4.7 !>. !> 6.t ., .1 I 
1'3771 J.2 J.9 ... 1 !) • !> b.l I 
1978 I 0.11 0.1 1.1 1 .11 I 
1'79 I 0.4 0 .1 , • 1 I 
i9801 0.11 0.1 r 
198 11 o.1 , 
19821 I 
15831 I 
198111 t 
1985 i 
198 6 I ' 
1CJ8 7 f 'I 
198~ I I 
1989 I I 
19901 t 

•r~ISSlOI 	FICTOIS FOi llHIClfS THIOOGH "ODEl 1Ell 1975 AID TRIOUGH 
CAlEIDll f!AI 1975 AIE BASED ACTOAL TESTS or IJ-USl YIHICLES.o• 
POST-1975 CILEIDll YEAR l"ISSIOI FICTOMS FOi ALL VEHICLES II! PROJECTED. 



TlElE CAL-II-2E (FCR ClLENDlB YEAHS 1982-1993) 

~ID-YEAR EIHAOS! EMlSSICN FlCtCRS FOR LlGBl•DUTI GAS TRUCKS 6001-8500 LBS. 
BYOBCCAREO~S (G!/~t) 
POB C!LlFCENll ONLY 

IMODEll C.UUICUI YE!B - July 1 
I YEAR I 1982 1983 1984 1985 1986 1937 1988 198~ 1990 1991 1992 1993 I 

1----1------------------------------------------------------------------------1 
I 19631 1 5 .6 I 
I 196tq 1 5 .3 15.6 I 
1196 ~I is.o 15. 3 15.6 I 
11966) 1 II. 8 1~.o 15.3 15.6 I 
1196 7 I 14.5 14.8 15.0 15. 3 15.6 I 
1196 8 I , 4. 1 1:.i. 5 14.8 1s. c 15.3 , s. 6 I 
1196 91 , o. 0 10. 3 10.6 10. 9 11. 2 11. 6 I 
1197 01 9.7 10. 0 10.3 10.6 10.9 ,,_"· 24 , 1. 4 ,, • 6 I 
I 19711 9.4 9.7 10.0 10. 3 10.6 1o. 9 1 1. 2 11.4 ,, .6 I 
I 19721 9.0 9.4 9.7 10. 0 10.3 10.6 1o.9 11.2 11 • II 11. 6 I 
119"131 8.6 9.0 9.4 9.7 10.C 10. 3 10.6 10.9 11. 2 11.4 1 , • 6 I 
I 1974 I 9.2 e.6 9.0 9.4 9.7 10. 0 10.3 10.6 1C.9 11. 2 11. 4 11.6 I 
I 197 31 7. 7 a. 2 e. 6 9.0 9 .11 9. 7 10.0 10.3 10.6 10.9 11. 2 1 1 • 4 I 
I 19761 7.2 7.7 8.2 8.6 9.C 9. ta 9.7 10. 0 10.3 10.6 10.9 11.~ I 
I 19771 6.7 7.2 7. 7 8. 2 e. t: 9. 0 9. 4 9.7 io. 0 10. 3 10.6 10. 9 l
119781 , • 7 1. 9 2.2 2.4 2.6 2. 8 2.9 3. , 3.2 3 .11 3.5 3.€ II19791 1. 4 1. 7 1. 9 2. 2 2.4 2. 6 2. 8 2.9 3.1 3.2 3.4 3. 5 1 
I 1980 I ,., 1. 4 1. 7 1. 9 2.2 2. 4 2.6 2·. a 2.9 3. 1 3.2 3.4 .I 
11981 I 0.6 1. c 1. 3 1. t: 1 • e 2. 0 2.3 2.5 2.6 2.8 3.0 3. 1 i 
119821 0.3 0.6 1. 0 1. ~ 1.6 1. 8 2.0 2.3 2.5 2.6 2.8 3. 0 I 
119831 0.3 0.6 1. c , • 3 , • 6 1. 8 2.0 2.3 2.5 2.6 2.8 1 
(1984( 0.3 0.6 1. 0 1. 3 1.6 1. a 2 .o 2.3 2.5 2.6 i 
1198 51 0.3 0.6 , • 0 1.3 1.6 1.8 2.0 2.3 2. 5 I 

. j 198 61 0.3 0.6 1. 0 1. 3 1 .6 1. 8 2.0 2.3 I 
119871 0.3 0.6 , • 0 1 • 3 1. 6 1. 8 2.0 I 
119881 0.3 0.6 1 .o 1. 3 1.6 1. 8 I 
119891 0.3 0.6 1.0 1. 3 1. 6 I 
119901 0.3 0.6 1.0 1.3 I 
I 199 1 I 0.3 C.6 1. 0 1 
f 19921 0.3 0.6 I 
119931 0.3 I 

•E~ISSIOS 	 PACTCP.S FOR VEHICLES !ARCCGH ~ODEL !EAR 1q75 AND THROUGH 
CA:ENLAR Y!AE 1975 ARE BA~?D ON ACTUAL T~STS CF IN-OSE VEBICL!S. 
POST-1975 CALENDAR YEAF. E~ISSICS FACTORS FOR ALL VEHICLES ARE r3CJ!CTEJ. 

<. !:·,.;.,·, .,· 



TIU.I CU-lI-lB 

BID-tilt !IRAUST IRISSJOI FICTOIS rot lIGHT-DOtl GIS TIDCIS 6001-&SOO LBS. 
CllBOI ROJOIIDI (GR/ftl) 

FOB Cl~lF08111 OILY 

lrlDllELI CAU:l.Dll 1111 - .JUIJ 1 
llEAI I lHO T97l 1!U2 l91l nlll 1975 14)76 '977 1978 1919 lCJ80 1981 

1----1-----------------------------------------------------------------------
119511'29.2 
119!>21 l27.8 1n.2 ••I 
f 19531126.ll 127.8 129.2 I 
I l9S4 I 12'.9 126.4 127.B 129 .2 I 
119551121.J 124.9 126." 127 .8 129 .2 I 
119561121.7 121.3 1211.9 126.Cl 127 .8 129.21 
119571119.CJ 
119581118.o 
f 1959 f 116.0 
I 191i OI 113 .8 

121. 7 
119.CJ 
118.0 
11£>.0 

123.l 
121. J 

119·' 
118.0 

12• ·' 123.l 
121 .1 
119.9 

126.4 121.81129.2 

121l ·' 126. Q 1127. 8 
123 .l 124.9(126.Q 
12 t. 7 123.3112•.9 

129.2 
127 .s 
126 .11 

129.2 
127.8 129.2 

119611111.6 
t 19621109.2 

l 1l.8 
Hl.6 

116.0 
lll.B 

na.o 
1 u •• o 

119.9 
118 .o 

121. 1 t12l. 3 
119.91121.7 

1211. 'J 
Ul.J 

12'.• 
12'. CJ 

121.e 
126 ... 

129 .2 
127 .8 12,.2 

11 % ) f 10 Ei. 6 10CJ. 2 111.6 113 .e 116.0 118.0fllCJ.9 121.1 121.l 1211.IJ 126 ... 127 .8 
1196~11Cll.B 
11 CJ Ii !> I 10 o • 7 
P.9~61 91. 3 
11%71 CJ l .6 
IHU I 

e '·" lU'JI q q .!> 
1970 I .36.o 
19711 

106.6 
101.e 
100. 7 
97.J 
93.6 
!> 3.8 
!all.!> 
36.0 

109.2 
106.6 
103.B 
100. 1 
97.,l 
&2.l 
'il.B 

""· ~ 

111.6 
109 .2 
10 f,. 6 
lOl .8 
100. 7 
69.8 
62.l 
Sl.8 

113 .e 11&.01118.0 

11 '·" 
113.81116.0 

109 .2 111.6t113.8 

10 f, ·' 10 9. 21 111 • ' 
101.s 10 6 • 6 I 10 9 • 2 
76.6 a 2.e 1 Bii.Ci 
ti"J .8 16.61 82.B 
62.l 69.81 76.6 

119.9 
118 ..o 
116 .o 
lll.8 
111.• 
'Jl.• 
88.Q 
82.B 

121. 1 12.J.J 

"'·' 121.7 
118.0 119.9 
t1' .o 1 ia.o 
11l.8 11•.o'11. '!) 103.0 
91.6 'J8.S 
BB.Cl CJl.(, 

121&.' 
121.l 
12'.l 
119.9 
111.0 
101.3 
101.0 
CJs.s 

126.4 

1211 ·' 
123 .l 
121. T 
11'.'J 
111.J 
107. l 
101.0 

19721 
19731 
l97Cll 

n.a u.s 
n.o 

Sl.8 
., .'5i 
36.0 

62.3 
Sl.8 
u.s 

69.8 
4.2. 3 
51.8 

16.6 

"·'62 .. l 

82.8 
76.6 
6•.11 

88 ... 
82.8 
76.6 

93 ·' 
BB·"
a2 .e 

98. 5 

'3 ·" 88.• 
1'7~1 
1'7.6 r 

16.0 .q ... !> 
]6 .o 

s l .8 
•ct.5 

62.J 
!d.8 

69.8 
62.J 

76 ·' 
69.9 

82 .8 
76.6 

197.78 36.0 u.s 53.8 62 .J 69.8 
19781 
l97CJ 

16.8 2• .2 
u••s 

12.3 
2•.2 

39. l 
32.l 

\9(10 H~.8 2rt .2 
1CJt.1 1 s.o 
1902 
1% 3 
19f!CI 
19tlS 
196 6 
tCJe 1 
1988 
t9eCJ 
lCJCJ 0 

•rnJSSIOI 	FACTORS roR tEBICLES THROOCR ftOOrl 1lAI 1975 AID THROUGH 
CALEIDAI YEAR 1975 AR[ BAS[D 01 ICTUAL TESTS or JI-USE VEHICLES. 
POST-197~ CAL!IDIR lEIR E~lSSIO' FACTORS FOB ALL VIRICLES ARE PROJECTED. 



-------------------------------------------------------------------------------

TAEL! CU.-II-3E (POR CALENDAR !UBS 1982-1993) 

MID-Y!lR !IlilOST E~ISSICM FAC!ORS FCB LIGHT-DOT! GAS TBOCKS 6001-8500 LBS. 
CABBCI !OHCIIDE (G~/~I) 

POR CALIFORNIA ONLY 

J llO:::lEL I CAlUtaR YEAR - Jdy 1 
IYEH J 1982 1903 198li 198 !: 19e6 1987 1968 1989 1990 1991 19 92 1993 l 
1----1------------------------------------------------------------------------1 
11963! 129.2 I 
j1964J1;;;7.8 12 9. 2 I 
119651126.4 127. 8 12 9. 2 I 
119661124.9 126.4 127.B 129. 2 I 
119671123.3 124. 9 12E. 4 , 21. e 129.2 I 
119681121.7 12 3. 3 124.9 126. q 12'7. 8 129. 2 I 
119691115.2 118.8 122. 1 125.3 128.3 , 3 1. 2 133.8 t 
119701111.3 115. 2 118. 8 , 22. 1 , 2 5 • .: 128. 3 13 1. 2 133. e I 
1197111".)7.3 11'1.3 , 1 s. 2 116. 8 122. 1 125.3 128.3 131. 2 133.8 I 
I 197 21 l 0 3. 0 107. 3 1 11. 3 115. 2 11 e. e 122. 1 12 5. 3 128.3 131. 2 133. 8 I 
I 1~;31 9 8. c, 1C3.0 , 07. 3 111 • .: 115. 2 11€. 8 12 2. 1 125.3 12e .3 13 1. 2 133. 8 I 
I 1974 I 9 3. 6 98. 5 103.0 107 • .: , 11. 3 115. 2 11 s. 8 122. 1 125.3 128.3 13 1. 2 133.8 I 
1197 Si 88.4 93.6 98.5 103.0 107.3 111. 3 115. 2 , is. a 122.1 125. 3 128.3 131. 2 I 
t 19 76 I e2.a ee.11 93.6 98. 5 103.0 107. 3 1 11. 3 115. 2 11 a. s 122. 1 125.3 128.3 l 
119771 76.6 e2.e 88.4 93.6 98.5 103. 0 , 07. 3 111. 3 115.2 118. 8 12 2. 1 125.3 I 
119781 a6.2 52. 1 57 ... 62." 66.S 71. 1 75. 0 78.8 82.2 85.6 88.7 91.5 'I 
I 19791 J 9. 7 46.2 52.1 57. u 62.4 66.9 7 1. 1 75.0 78.8 82. 2 8 5.6 38.7 I 
11 sea I 32.3 39. 7 li6.2 52. 1 57.11 62.11 66.9 71 • 1 75.0 78.8 82.2 85.6 'I
I 1981 I 7.7 10.8 13.5 16. c 18.2 20.2 22.0 23.7 25.3 26.8 28.2 29.5 1 · 
1196 21 5.J 1.1 10.8 13. 5 16.C 18. 2 20.2 22.0 23.1 2 5. 3 26.e 28.2 I .,115831 s.c 7.7 10. 8 13.5 16. 0 18.2 20.2 22.0 23.7 25.3 26.3 
I 1951' I 5.0 7.7 10.8 13. 5 16.0 18.2 n. 2 22. 0 23.7 25.3 I 
I 1q as I s.c 7.7 10. 8 13. 5 16. c 18.2 20.2 22 .o 23.7 I 
i 198 61 5.C 7. 7 10.8 13. 5 16.0 18. 2 20.2 22.0 ·I 
1193 71 s. 0 7.7 10. 8 13. 5 16. c 18.2 2:).2 I 
119981 s.o 7.7 10.8 13. 5 16.0 18.2 I 
I 19.:.!9 i s.o 7.7 10. 8 13 • '5 16. 0 
J 1990 I ~.o 7.7 10.B 13.5 'I 
I 1991 I 5.0 7.7 10.8 I 
i 1992' s.o 7.7 I 
1199 31 5.0 

-------------------------------------------------------------------------------
I 

•E~:ssION 	 FACTOBS FOR VEHICLES 1BRCOGH MO)EL YEAR 1975 ANJ THROOGH 

CALENDAR YEAR 1975 ABE BASE~ CN ACTUAL TESTS CF IN-USE Vf~lCLES. 


PCS~-1S75 CALENDAR YEAR E~ISSICN PACTOBS POR ALL VEHICLES ARE PROJEC~ED. 




TABLE CAL-ll-118 

~JD-TEAR EIH&UST E~lSSlOJ fACTO~S fOR LIGHT-DUTT GAS TBUCJS bOOl-8":100 LBS. 
NITROGEJ OJIDES (G"/"l) 

FOB CALJFORJlA ONLT 

pm I) EL I c" 1 E ImA R ' EAR - J 1.1 l J 1 
!YEAR 11970 1971 1972 197] 197q 1975 1976 1977 1978 1979 1980 1981 I

1----1----------------------------------- --------------------------~---------! 
I 19!i 11 b. S ~ I 
119511 &.S b.S I 
119531 6.5 6.":i 6.; I 
f19!i41 6.~ 6 0 5 6.~ 6 0 S t 
119":151 &.5 6 0 5 6 0 5 6 0 ":1 b.S 
(195tf 6 0 5 6 0 ":1 b.~ b 0 ":i b 0 S 
t1957f 6.5 6.S 6.S 6.S b.S 6. ":i 
1195~1 6.5 6.5 6.S b.S b.5 6.'> f,. 5 
119591 6.5 6.5 6.S 6.5 b.S f,. 5 6. s f.. 5 
!19b0f 6.S 6.5 6.S 6.5 6.5 f, • s b .s &.5 
11%11 6.5 6.5 b.S b.5 b.S 6.5 6.s 6.5 6.5 
119b21 6 0 5 b 0 S 6 0 S b.S b.S .6.5 6 .5 6.5 b .s 6. !:> 

f19b31 6.5 6.5 6.S b.S b.5 b.S 6. 5 b.5 6.5 6. '> 
119641 6.5 6.S b.S b.S b.S f,. 5 6 • s 6.5 6. '> t.. 5 
&19bSI 6 0 5 6.5 6.5 6 0 5 6 0 5 6. !> 6.5 6 .5 b .s 
t19bbl 6.5 b 0 S b 0 S b.":i b.S 6 .!> 6. 5 6.5 6. '> 
19671 6.S b.S b.S b.S b.S 6. s 6.5 6. "> b.5 

19~e1 6.5 6.S b.S b.S ~.s b. !) 6.5 6. "> t.. 5 

19691 s.o s.o s.o s.o s.o '>.O !) • 0 s.o s.o 5 .o s.o 

19701 s.o s.o s.o s.o s.o ">.O s.o "> .o '>.O ;.o s .o s.o 

19711 s.o S.O '>.O "i.O '>. () !>. 0 "> .o !>. 0 '>. 0 5 .o '> .o 

19721 s.o s.o s.v '>. 0 5.0 5.0 s.o !) .o s.o '>. 0 

1'D3J '>.0 S.o ., .o s.o 5.0 '> .o "> .o '> .o s.o 

197111 s.o ., .() s.o 5.0 5. 0 s.o s.o 5 .o 

197':; I s.o s.o '). 0 ">. 0 s.o s.o s.o 

197L I s.o s.o '>. 0 s.o !>. 0 s.o 

19771 5 .o !>. 0 !>. 0 !> • 0 s.o 


t 197e I 1. 8 1 • 'J 2 • ~ 2.3 
11979! t.8 1.9 2. l 
f l9t- CI 1 .e 1.9 
I l 9EI 11 
(19821 
I 19P 3 I 
t 't9e II I 
I 19t! !i I 
J19HI 
j 198 7 I 
j l9 llll f 
I 1'119 I 
11990 I 

•f.~ISSIOJ 	 FACTORS fOB VIttlCL£S TH~OUGH ~OD!l IEAF l,75 AND TMIOUGft 
CALr•DAH YEAR l~JS ARE BASED o~ JCTtAL TE~Ts Cf JI-US[ VEHlCLES. 
POST-1975 CALEIDAR TEAR fnl~SlOI FACTO~S 10R ALL VEHICLES ARE PROJICTtD. 

16~~ 
~. I:.~ 



!Ae:E CAL-II-UE (FCR C1LE~DAB YElRS 1982-1993) 


~ID-YEAR EXHAOST EMISSICN FACTORS FCR LIGST-ODTY GAS TRUCKS 6001-8500 LES. 

NlTBCGEN OXIDES (G~/~I) 


FOE CAL!FCRNIA CNtY 


<:; .... ,.. \•• " ---....; ~" :~~. 
/\ :ir~:; YE~ 
:; - 1S75 CA 

c~s :fCR Ii E!i: C ES ': E?.C:J~:J ~J:E 

" 
~'~.,197 '5 t\ !". - SA~ C!i >.C'.::C~ L :zs 

E~:H: 'l El-.J-. E~ SSIO FAC: ::.F.S r 

. ,.... 
4,1 ....y :'.l.3 1 9 5 T c Ci'.:: 

.3 C? : ~- SE 1 :EF! :- . 
~,... ..... c:. 

" 
AT 

M-
• v: ...... _;,,,...,, r, ~-c..~:.=:c~~:. 



TABLE CAL-ll-5A 

TIU EL M!lCHT IllG FACTOR CAI.COLA TIO ti 

(a) ( b) 
Yebicle Fr•ction Total ln11.ual lh leage ((a)• (b)/SOlt) 
__!9!__ _!!!9.!!!.~!!i.!!!L !££~!Yl!!i~!_!!!! J!l!jll Tl'.a9el Fi:action----0.0CJ)____

1 a .061 	 1~'.100 969.CJ 
2 0.095 	 1500 0 11&25 .o o. 136 
3 0.094 	 1«&000 1316.0 0 .126 

0 .10 3 1J 100 13119 .J 0.129"!> 0 .os J 12200 O.OCJ71012 ·' 
(, 0.076 	 11 JOO 858 .e 0 .082 
1 0 .O 7L 10300 1a2 .e o.01s 
8 O.Ofd 91100 592.2 o.os1 
9 0 .. 0~14 8'>00 la5CJ .o O.Oltl& 

10 o.o~ J 	 7600 121> .e 0 .031 
11 0.036 (, 700 2111.2 0.021 
12 o.02ca 6600 1S8 .ca 0.015 
13 0.030 	 fJ 200 186 .o 0.018 

"' 0.020 5900 165.2 0.016 
0.02b 1'4 3 .o 0 .o le&15 '>500 

16 o .02ca ~ 100 t22 ... 0 .o l2 
17 0.022 	 sooo 110 .o 0 .o 11 
18 0.020 	 q 700 94 .Cl 0.009 
19 0.018 	 lt&IOO 79.2 o.ooa 
20 	 0.016 II &aO 0 __1QL 0.001 

SDPI: 101162 .2 



TIB.L! CAL-Il-58 

tilVEL iElCH!IIC FACTOR CALCUllTlOJ 

(a) (b) 
Yehicie Fractio• Total Annual "ilea9e ((a)• (b) /SU") 

--!9!-- _!!9.i!!!.!Hon_ !££!!Ubtion_li!! J.!.l!.tll !!!.!tl.1!.!£.!i.!?.!! 
l 0 .037 15700 580 • 9 O.Ofd 
2 0.010 15700 10CJ9.0 0.116 
] 0.078 111100 109, .8 0.116' .. 0 .D86 121>00 1083.b a. 115 
s D.075 If JOO 8C& 1 .5 o. o~rn 
(, 0.015 10200 7f>S .o 0 .oa 1 
1 0.075 9&100 1os.o 0 .075 
8 0.068 8600 5811 .8 0.062 
9 0.059 8000 1172 .o 0.050 

10 o.osJ 7SOO J97.5 0 .01&2 
11 o.ou 7100 312 ... O.OH 
12 0.012 1>600 2t1 .2 0.022 
1l 0.018 oJOCI 239 ... 0 .025 
111 0.036 6000 216 .o 0.023 
15 0.0311 SSOG 187 .0 0.020 
16 0.012 5200 lt.6 ... o.o 18 
17 0 .030 sooo 150 .o 0 .o 1{, 
18 0.028 Cl 700 131.1> 0 .o lit 
t 'J 0.026 tiff 00 0.012ltll ·" 
20 o.02q Cl 100 ___!!...~L 0.010 

S Oft: 91&' 1 ·' 

1?!l 
; ·' ~--:·: ·~ 

'· 



TARI.I Cll.-II-SC 

llEBIGE CU~OLATifE ftllEAGE 
Bl YEHJCL! AGE - Jaly 1 

1 S962 
2 1CJ6 22 
l 34369 
4 qa1•7 
~ b 1022 
6 72997 
7 8404~ 

8 94122 
9 103297 

10 111!>71 
11 l189Q6 
11 12 56"6 
ll 132137 

'' 13826~ 
1S 1"4062 
l b lll <Jll f> 2 
17 154~46 

18 1594&5 
1~ 164090 
20 168'99 

T•e ~ethodology for calculating awera9e cuaulatiwe aileage 
is presented in lppeodis c. 



TlBl.E Cll.-JI-!>D 

llllAGE CUBUlltJY! Blt!IGE 
81 WEftICll l~E - ~aly 1 

1 S888 
2 196 25 
l 3ta87S 
.. lt8fa0l 
!> fJ08B• 
6 71916 
7 81!25 
8 '112!> 
CJ ,9581 

10 107•5'9 
11 11•862 
12 1218)
13 128365 
lQ 13•5!0 
15 1'0Q59 
16 1'58,0 
11 1!>10• 3 
18 155965 
" 160590 
20 161tCJ15 

The •ethodology tor c•lcalatia9 a•era~e ca•Dlati•e aileage 
is presented ia lppendiz G. 

1.72 




TABLE CAL-Il-U 

General Fol•ula ~oc lipst•• 

Tbe general for•al• for the speed-teaperatare-•at/cold correction 
factor. lipst11•. lor LIGBT-OUTJ TIDCKS (0-61 GYV) is 9i•eD b7: 

h p&t.. "' JllillJJlL!-lllll.lllL.Ll!illll!!U 
DEIOI! 

uhere (using • for •altiplication and e•p for ezpoaeotial function): 

BAG lT !Rft = 11 •(exp (a-b•T) • C • d01)0(Y(2.s1)/T(2.26)) 
BlG3TElft "' JI • ( e • fOI). (Y (9.,sl)/Y (q .,2f>J) 
BIG2TE1ft c' -· -•) • c b + jOl)'O(Y(9.s2)/Y(9.16)) 
ouon "' (dO • d t•A) 

w flaction of total miles wbicb are driYen in cold start condition
• = fraction of total •iles which are driwen in bot start condition 
T a•bient teeperature (F) 
a ~ Yehicle aqe minus 1., in years 
~ ~ inde• for aodel-7ear/region groups; see Table I-6a 
s1.s2.,sJ • ayerage speeds C•iles/hour) for baqs 1. 2., and 3 
•(g,si) : bag-specific speed correction tactor; see Appendix B 

and ""'ere: 
a.,b.,c.d.,e,f.h.j.,dO., and dl are constant coefficients vhicb are 

foactions of eodel-year 9xoup and pollutant. as follows: 

~-~~---~-~~~ 
I Pol I Iqn I a I b I c I d I e I f h t j I dO I cS 1 I 
1---1---1-------1-------1------1-----1------1----- ------1-----1-----1--~r 
I HCf 1 I 2. 1J3l01.014779r .1>731 .!>6CJI il.75 I .193 S.f.9 I .1&711 5.&71 .,471 
I HC 2 I 2.'BTOf.01"7Ht -2.•n1 .e&JI 2.11J I .555 2.t.t I .5971 2.eo1 .641 
I HC 3 I 2.lll39f.0235911 .f.231 .3011 1.11 I .28,. 1.0!> I .2101 1.381 .281 
I HC <!I 1.99311(.0222691 -0032( .fl .. 51 .ci97 I .357 .24lf .ns1 .s•ar .281
1--- ---1-------1-------1------1-----1------1----- ------1-----1-----1--~1 

. I co 1 I 5.65Cl81.015965t-T4.7«q 9.621 112.s•q s.76 51.571 1.11115&.11317.591 
., co 2 '5.65Cl8f.01')9651-ll.891 9.771 25.26! 11.11 35.901 6.70136.ct0(6.79t 
t co J r s.suo1.02n11sr 11.,291 ra.2141 ts.es1 2.111 21.111 1.n123.1011.1111 
I co c f 1t.239lt .017!>221 -.20 I 6.'9& 11.121 2.20 l.961 2.121 6.98 ll. 11q
1--- ---1-------1-------1------1-----1------1----- ------1-----1-----1--~1 
110• , r -'tOO. I o.o I 1.111 I o.o I 1.25 r o.o 0.81 I o.o I 1.0 I 0.01 
l•O:r 2 I -100. I o.o I 1.16 ' o.o I 1.26 I o.o o.eo I o.o I 1.0 I o.or 
lllO:r 3 I -100. I o.o I l.26 I .3351 2.'9 I .18'11 1.89 I .1161 2.471 .181 
lf!O:rf II r -100. I o.o I 3.05 I .3181 2.88 I .1801 2.01' .1261 2.-6( .1e1 
•-- , __ 1_____ , ____ , ___ ,___1____ 1___ , ____ , ____ 1____ '---' 

f I Ut>ed foe r!odel Years: I 
I Eqn r------------------------------------1
I I for HC and CO I For llO:a I 
1---- ·------------------------------------· 
I 1 I Pre-1%8 I Pre-19H I 
I 2 I 1968-197Q I 1968-t97Q I 
I 3 I lot U5ed I Jot Used I 
I q I Post-197G I Post-197Q I
I ___ I ___________ I _____________ , 

http:jOl)'O(Y(9.s2)/Y(9.16
http:d01)0(Y(2.s1)/T(2.26


TABlE CAL-Il-68 

General Foreula tor Ripstwa 

The geaeral toraula for tb• •P••d-t••p•ratare-hot/cold correction 
factor. lipstw1. for LlCBT-DUT1 TRUCKS (6-8.Sl GtM) is giwen by: 

where (using • for aultiplication and e1p for e1ponential function)~ 

BAClT!Rft = w •(e1p(a-b•T) f ct d•AJ•(w(2.s1)/w(2.2b)) 
BIClT!Rft • 1 • ( e • f•1)•(•(9.s.3)/•(9.26)) 
BAG2TUft :c (1-w-ir)•( h • j•l)*(•(g.s2)/•(q.1f.}) 
DEIOll "' (dO t d 1•A) 

• ~ fraction of total •iles which are driven in cold start condition 

1 fraction of total ailes which are dri•en in hot £tart condition 

T a•bi•nt teaperature (F) 

A wehiele aqe einus 1. in yeacs
r 

9 index foe •odel-yea1/ce9ioa groups; see Table J-6a 

st.£2.sl = awerage speeds (•iles/bour) for bags 1. 2. and l 


3•(q.si) bag-specific speed correction factor: see Appendi1 B 

and where: 

a,b.c.a.e.t.h.j.dO, aad dl are constaat coefficients which are 


fcnctions of aod•l-rear 9coup and pollYtant. as tollows: 


Ii'Oi'jiqiii--;;---l-'b---,-~-t--d--1--e---I-1--,--h-l-)ld"O-i-iri-1 
1---1---·-------1-------1------1-----1------1-----1------1-----1-----1---~1 
I MCI 1 l 2.'JllOl.011117'91 .u11 .Sfi'JI 11.7'3 ( .3931 s.n I ."7'1 s.n1 .117·1 
a aci 2 r 2.'JJto1.011a1n1 -2.111& .Bf>ll 2.•u 1 .sss1 2.1>1 1 .5,11 2.ao1 ·'"' 
I HCI 3 2.QH9t.023S911 .6231 .3011 t.11 I .28'11 1.os I .2101 1.181 .281 
I flCI II 1.993,1.0222691 -.0121 .U!>I .•97 I .]!>71 .21111 .11s1 .'>'If .2e1 
1---1--- -------1 -------1------1 -----1------1 -----1 --- ---1 -----1----- t -- -·1 
I COi 1 s.t>S481.0159b~J!-lll.71q 9.b21 112.e1q s.761 Sl.511 7.7f&[Sb.4317.S91 
I COi 2 S.65ta81.0159651-33.891 9.771 25.261 •.71t 35.901 6.701),.ll016.79t 
I COi 3 s.511601.02891151 tl.291 11.n1 15.851 2.lt&I 21.111 1.11121.lD(l.llll 
I COi t ...23911.0175221 -.20 I ~.'JCJI 11.121 2.201 3.!H>I 2.121 b.98!3.11q
1---s--- -------1-------1------1-----1------1-----1------1-----1-----1----1 
1•0~1 1 -100. I o.o I t.t• I o.o I 1.25 I o.o I o.s1 I o.o I 1.0 I 0.01 
11011 2 -100. l o.o l 1.16 I o.o I 1.26 I o.o I o.ao l o.o I l.O I 0.01 
11101.1 3 -too. I o.o f 3.26' .HSI 2.99 I .1841 t.89 I .11(>1 2.1111 .181 
1101.r' -100. I o.o I 1.os I .. 3181 2.88 I .1801 2.01 I .1261 2.~6J .l81
I_I__ ____ I _____ I _____ I ____ I _____ I ____ I ____ ( ____ I ___ I ___ I 

• ---------------------------- I Used toi: Plodel 1eacs: I
I Eqn 1------------------------------------1 
I I for RC and CO I For IO:r I 

1---- r------------------------------------1
I i I •ot Used I Jot used I 
I 2 I Pre-1978 I Pre-1918 l 
l l I lot Used I Jot Used f 
I - I Post-1977 l Post-l,77 I1____ , _____________ 1___________ , 

http:a,b.c.a.e.t.h.j.dO
http:st.�2.sl
http:j�l)*(�(g.s2)/�(q.1f
http:f�1)�(�(9.s.3)/�(9.26
http:d�AJ�(w(2.s1)/w(2.2b


TIBI.I Cll,-II-6c 

Specificatio• of speed !e••s (t9) 
Used in the Geaeral For•alas tor aipst•z 

lIGBT-DDTJ TaDCKS (0-'I GYI) 

POI CllJFOllJI OllJ 

Yehi~!.!_§~!.E i~!R-1!!!!!!~91 

California Pre-1966 Group 2 

California 1966-1967 C:roep 2 

California 1'68 Gro•p .. 
California 1969 G:roap 5 

California 1'10 Gi:oap ' 
California 1971 Group 1 

California 1912 Gro•p 1l 

California .1'71-19711 Gro•p 16 

California 197S• c;roap 18 

AJ-?5.r.... 



TABJ.! CIL-Il-6d 

Specification of Speed Taras (Tg} 
Used in the General Foraola& for lipstwz 

LlCBT-DU~T TROCKS (b-8.§1 G•W) 

FOR CALIFORlll Oil.! 

California 

California 

Pre-1,78 

14J78• 

Croup 

Group 

13 

18 



--------

Tl!l! Cll-ll-7 

IDLE !RISSIOI ~ATES 

LICHT-DOTI TIOCIS: BOTH llEJGBT CltEGORJES 

FOR ClllFOiJIA 0111 

-----------------1-L~!L!ll...l_.1___.!_~!!LU!....l____ 
8 I IEll YEHJCLE I DETER IORATIOll RITE 
I POlLOTllT I ROD EL J!AR I EIHSSIOll BITE I (PER 10 ,000 flILES) ' 

I -- --------- ------------1 --------------- -------------------
I I 
I HC Pl!-1968 I 2. 19 o.1e 
I RC 1968 I 1.20 0.20 
r HC 19,9-1'74 1.00 0.20 
I 
t 

HC 
HC 

197~-1'77 

1978 
D.99 
0.07 

o. 19 
o.o5 

RC 1979-t'JBD o.os 0 .O!> 
HC 198H D.04 o.os 

co PIE-1'68 lL.~8 2.5S 
co 1968 13. 77 2 ..83 
co I 19f,9-197Q lit .32 2.92 

i cc I 1915-1977 9.49 2.11 
I co 1'J78 1.12 1.~E> 

I co •I 1979-1980 1.oq o.e& 
I co I 198 f.t o.~e 0.29 
f I 
( IOI I PIU-1CJ68 0. 16 0 .oo 
i IOI I 1968 o.2ca o.oo 
I IOI I ?9&9-1CJ72 0 .2L o.oo 
I IOI 1973-1'74 0. 19 o.oo 
I 1'01 I 1975-1'117 0. 26 0 .o 1 ' 

I •01 I 11J78 0.25 0.02 
I 101 I 1'79-1980 0.23 0.03 
I 1101 I 198 l-1982 0 .09 0 .011 
l IOI I 1983• 0 .06 0 .011 

i -- ------- '----------- ------------ -----------
The Idle E•issio~ Factor is calculated team 
the linear eguation c : a• bJ. where C is tbe 
idle e•ission factor for a webicle with 
c~aulatiwe •ileage !. a and b a1e the facto1s 
listed i• t•e abow• table. and J z ft/10000. 



------------------------

--- --------

TUltE CAL-II-7A 

lDlE !ftlSSIOI RATES 

LIGHT-DOTY TIUCKS (O-•K GYM) 

FOi CllifOiJll OIL! 

-------------~----------1--!._~~L!!!£l_l___! __~!!L~!!.al____ 
I I II IEW VEHICLE I DETEllCRATIOI BATE 

I POU.UUIT ' "ODEL !Ull II El'IISSIOI RATE I (P Ell 10 rOOO l'IILES)

1-----------1------------11--------------- -------------------
I I tt 
I 
I 

RC 
HC • PB E- lCJ6 8 

lCJ68-1CJ71f 
II 
11 

2.01 
0.68 

D. 18 
0.20 

I HC t975-1977 II 0 .28 0. lCJ 
I HC 1978 I 0.01 o.o~ 

I RC 1979• I 0 .Ile& a.o~ 

I I 
I 
I 

co 
co 

PRE-1%8 
1968-1974 •I 

1f> .112 
12.73 

2.5~ 

2.92 
t co 197~-1977 ' 2.02 1. 5ti 

co TCJ78 I t. 72 1. ~6 
co 1CJ7CJ-T980 I o .qe 0.2iJ 
co l98h I 0.118 0.29 

I l 
IOI PR !-19(>8 I 0. 16 o.oo I 
1101 1968-1972 I 0. 2& o.oo I 
IOI 197 3-19741 I 0. 1& o.oo I 
IOI 1975-1978 r Q .25 0.02 I 
MOI 
IOI 

1979-1980 
198 1-1982 

I I 
II 

0.21 
o.o9 

0.04 
o.o.. 

I 
I 

IOI 198Jt Ir 0 .oc. I 0.01.1 I 

------------''--------------'------~-----------' 
The Idle !•ission factor is calculated fro~ 

the linear equation C • a • bY. vbere C is the 
idle emission factor for a Yehicle Mith 
cu•ulati•e •ileage n. a and b a~e the factors 
listed io the aboYe table. and J ~ "/10000. 



TABLE CAL-II-78 

IDLE EftlSSIO• BATES 

LIGHT-DOT! TBUCJtS {6-8.~r; GVV) 

FOR CALIFORllA OILI 

____________________i__!_ CC"Lft!!....l.J___B_j&,!1lftl!....l___ 

I 11 IEW u:ncu I DETIJIJVIATIOll RITE 
FOLLUTAIT I "ODEL 1EAli 11 EftISSJ01 fliTE I (PU 10 ,000 IUl.ES) 

-----------1------------11---------------1------------------- 
1 tr I 

BC I PIE-\9b9 If 2.91 I 0. 18 
HC t 1969-1977 11 1.86 I 0.20 
HC I tCJl 8 -198 O 1 l 0 .01 I o.o!> 
BC t 198 t+ ti o.011 I 0.0') 

I 11 I 
co 
co 

I 
I 

PIE-1969 
1%9-1,77 

ti 
11 

17.24 
18.t.2 

I 
I 

2.!>') 
2.92 

co r 1978-1980 fl 1.12 I 1. ')(, 
co 1 1981+ u o.11e t 0.29 

I I l I 
IOI I PBE-1969 " 0.18 I a.oo 
IOJ I t969-1917 11 0 .21 I O.oo 
IOJ I 1978-1980 II o.2s I 0.02 

I IOJ I 1981• II o.09 I o.OQ I 

•-----------'------------''---------------'--------------------' 

The Idle E•ission F~ctoc is calculated ftom 
the linear equation c = a • bl, where C is the 
idle e~ission factor for a wehicle with 
cu•olati•e mileage ft, a aDd b ace the factors 
listed in the abowe table, and 1 = ft/10000. 

J'.'_\~ :r .. 

i·73 
~ 

'· 



TABLE cu.-11-8 

Ct••kcase and E•aporati•e BC.E•iaaio• Factors 
(CJ•/• i) . 

LIGHT-DOTI TIOCIS: BOTR MEIGHT C&!EGOIIIS 

ro~ CILifOIJll o•L! 

0-6000 lb. True ls ( 1) 6001-8!>00 lb. trucks (2) 
!!~~~L!!ll !~ Ea~sioasfg•l•i) K..l•i !.!!211~.!L• i) 

Pre-t'61 I>.£ 3 1.10 

1'J61-t963 J.Jl 1.10 

19U-1CJ67 2.!>J 1.10 

19£8-1970 2.53 2.~3 

1'3 71-1974 1. 7& 2.!>3 

1975-1977 1,. 76 2.~3 

1'371! o.,o O.f.O 

1979 0.60 0 .60 

·14j80. 0.15 0. 15 

fl) lE1>a•es tbat 0-6000 lb. trucks tra•el a• awerage of J.3 trips 

per day and acc••alate an awerage of 2,., ailes per day. 


(2)ls•u•es tbat 6001-8500 lb. trucks trawel an awerag• of 10.9 trips 
per day and accuaulale an awetaqe of 93.6 •iles per day. 



Tl BU CA L-11-9' 

LDT Loading Correction Factor 
(ldditional ~00 Pounds. All ftodel fears) 

Tbe Loading Correction Factor. L(p), is qiwen by: 

•here: 

a = fraction of •ehicles •ith additional load of ~OD pogftds 

cf CP) = correction factor •alues &elected from table below 

L(p) • loading Correction factor 

IC 

co 

IOX 1.03 

'~ ,• ·:· 

1.f"l.'' 



T&BLE CAL-II-10 

SlL!S W!lGHTllG OISTIIBVTIOI 

0-41000 lb. Track 6001-B~OQ lb. Truck 
~ales_J!eigk!.i9.i_ Jtl~-.!ll!lh.ti!L_ 

Pre-1968 .ao .20 

1968-191.9 • 77 .21 

14J70-t972 • 7~ 

1CJ7l-l971& .12 .2e 

14375• .55 



---------------------

TABLE ClL-IJI-1 . 

EIHAOST IRISSIOI 'RITES 

TOR CALIFORIIA OILY 

_____________________t__!_jill!!~!lJ_ _j_JiU~!J:!L__ , 
I I I IEW VElllCLE f DETEJIIOBlTJOI llTE t 

POLLDTUT I "ODEL YEAR ( £fUSSIO• BATE I (PEI 10.,000 IHLES) I 

-----------1------------ t---------------1--------------------1 
I I t I 

RC r PIE-1969 I 23.90 ' o.58 r 
HC f 1969-1912 f 18 .Sii I 0 .~J I 
HC I 1971-19711 I 22.02 I o.sJ I 

. RC I 1975-1976 I 18.16 f O.Sl f 
HC I l917-197CJ I s.12 s o.53 ' 
RC I 1980-1982 I J.so I o.!.IJ I 
RC I 1983• I l.46 I 1.06 I 

I I I I 
CO f PIE-1969 I 272.CJO f l.06 I 
co I 1969-1972 t 212.70 I 6.1!. I 
co r 1973-1CJ7Q I 218.80 I 6.1S f 
co I 1975-1976 I 209.0D I 6.15 I 
co I 1917-1982 11 191.90 I 6.IS I 
co r t98.3t 11 15.38 I 10.sti I 

1 II I I 
10.ll I PII-1969 " e.eo I o.oo ' 
IOir I 1969-1972 ll 12.so I o.oo I 
lox I 197 J-19711 11 10 .so I O.oo I 
IOa I 1975-1976 II 7.50 I o.oo I 
IOll' I 1977-1979 II e.o• I o.oo I 
IOr I ICJ80-198CI 11 6 .20 I 0 .oo I 
lox I 1985• Ir 3.9' I 0.311 I 

----------'----------'I---------'------------' 

The Eirhaust ?•ission Factor is calcGlated f10• 
the linear equation C ~ a • bY. •he1e C is the 
erhaust eaission factor for a •ehicle Mit~ 
cuaulatiwe ailea9e "· a and b a1e the factots 
liste~ in the abowe table. and Y ~ ft/10000. 

~- ·.. . ~ 



------------------------------------------------------------------------------

•• 

-------------------------------------------------------------------------------

TIBU ClL-III-2 

ftID-lllB 11a&asT 11155101 	r1cto1s ro1 ~ISOLJl!-POIEIED B!l•!-DUT! 'IBICLlS 
ltDIOCllBOIS (Gft/11) 
roa CILIFOIJJI OJLI 

ftO I> !I. I CALUl>ll nu - .July 1 

nu 11970 1971 1972 1'H 197• 1975 t97' 1971 1'78 197' 1980 198\ 


----·-----------~-----------------------------------------------------------
1'9S 11 JS.1 

1'9521 H.8 1s.1 I 

19Sll la.S )11.8 lS.1 I 

195• I l•.3 u.s l•.a l!>.1 I 

,,551 lll.O llt.l 3•.S lll.8 JS.1 I 

19S6f ll.7 1111.0 l•. s 3•.8 1s.11
.J•. l 
19571 ll.l ll.7 llt.O :n.l Ja.s lll.81 1s.1 

1!581 :n.o ll.l llo7 1•.o lll.l 1•.s lit .8 1s.1 

1'9S4J I 32., ll.O ll.l ll. 7 l•.o 311. l lll .s 111.e 35.1 

1960' 12.1 32., n.o n.1 H.7 l•.o l• .J 311.5 311.8 JS.I 

,,, 11 12.1 12.6 ll.O Jl.l ll. 7 )II• 0 311.l 111.s Jci .e JS.1 


3 '·' 	 ]Q. l)1.1 11.f> 12.1 l2 .6 n.o 33.1 n. 1 H.O llt.S lll .8 JS.l 
''' 2111963 f 10.• 11.1 .l t.' 12.1 32 .t. ll.O 11.1 ll.7 341.0 111.J 11&.s 1i..a 
19f.ll 1 29.7 10.• 31.1 Jt .6 12.1 12.l> 33.0 33.3 3J.1 H.o H.3 111.s 
19651 29.0 29. 7 10.11 ll. l 31.6 J2.t .U.6 .H.O H.J ll.7 111.0 lll.l 
19Ur 28.1 29.0 29.7 Jo.ca l l. 1 31., 32. 1 12.6 33.0 ll.3 ll.1 111.0 
1%71 21.1 21.1 29.0 29.1 10., ) 1. 1 ] 1. 6 12.1 12.6 Jl.O Jl .l 33. l 
19681 2,.1 27. l 28. l 29.0 29.7 10.11 31.1 31.6 32.1 u.o 33.312 ·' 
1969 I 1'.S 20.s 21.s 22 •• 2 l.2 23.9 21.s 2s.1 2!>.fi 26.0 26.S 26 .a 
19701 11.e n.s 20.5 21.5 22.• 2 l.2 2l.9 2i..s 25.1 25.6 2, .o 26.5 
19111 '18.B 19.S 20. !> 21.s 21.2 2]. 'J 211 .s 2s. 1 26 .o22 ·" 	 2!> ·' 
1'721 	 18.8 20.s 21.s 22 ... 23.2 23.9 211 .s H.1 2S.6".s 26.,19731 22.1 21.0 211.0 2s.o 2S.8 21.• 28.0 21.6 
1'J7 ... 22.l 21.01 211.0 25.0 2s.e 26.6 27.11 28.0 
llJBI 11.• 1 19 .2 20.2 21.1 22.G 22 .B 2] .s 
1'76~ I 18.11 t9.2 20.2 21.1 22.0 22 .e · 
1977 I s.s 6.2 1.2 8 .2 9.0 

&1978 I s.s '·2 7 .2 8 ,.2 I 
11'7' I s.s '.2 1.2 I 
f 1980 I l.8 I". s 
1198 1 I 3.8 I 
1191!2 I I 
1198 J I 
1nu • I
11,es I I ' 
I 19U. I I 
11987 I I 
11'98 8 I I 
11989 I I 
119!Hl I I I 

•t~tssIOI 	flCTOtS FOi lEIJCLES TBIOOGI HODEL ttal 19lS &ID THIOOGH 

CILEIDll tlll 1975 llE JlSED 01 ACTUAL TESTS or II-USE flHICLES. 

P~ST-1975 ClL!JDlJ !!II lftISSIOJ FlCTOIS fOI All •EHICLES ARE Plo.:JICT!D. 


k . ~ ' 



TlElE CAL-III-2 (FOR CALENDAR YEARS 1982-1993) 

~ID-YEAR EXHAOST ?MISSlON FACTCBS FOR GASOLINE-POWERED SEAVY-DO~! V!HICl!S 
HYD~CCARBONS (GM/~Il 
FOR CILIPORNIA ONLY 

I MODEL I CALENDAR ?!::AP. - July 1 
l !EA!l I 19 82 1983 19B4 198 5 i9e6 , 98 7 1988 1989 1990 1991 1992 1993 I 
1----1-------~--------------~-----------------~------------------------------1 
I 196 31 35., I 
I 1%4j 3 4. 8 3 5. 1 I 
J 19651 34.5 34.8 35. 1 I 
11966 j 3 4. 3 34.S 311.8 35. 1 I 
11<:'71 3 (j. :J 31.1. 3 3u. s 311.e 3 5. 1 I11%81 34.C 34. 5 34.€ I33.7 314. 3 35. 1 
I 1'?E ~I 27. 2 27.5 27.8 2e. c 28.3 28. 5 28.7 I 
I Vi70 I 26.8 27. 2 27.5 21. e 2R.O 28. 3 2 e. s 28.7 I 
I 1971 I 2 6. 5 25.8 n.2 27.5 21.e 28.0 28.3 28.5 28.7 I 
1197 21 26.0 26.5 26.8 27. 2 27.5 21.a 28.0 28.3 28.5 28.7 I 
I 1S7 31 2 9. 1 29.5 29.9 30. 3 30.6 31. 0 31.2 31. 5 31.7 3 2. 0 32.2 I 

.., Q I 197 4 I "'- ...... () 29. 1 2S.5 29. 9 30.3 30.6 31.0 31.2 31. 5 31.7 32.0 32.2 r 
i 1'375( 2... 1 21.1.. i 25.2 25.7 26.1 26.A 27. 1 27.u 27.6 27.9 2e. 126. " I 
11?76 ! 23.5 2il. 1 24'. 7 25. 2 25.7 26. 1 H:.·4 26.8 27. 1 27."' 21.6 27.9 I 
I Vi7i' I 9. 3 ' 1'0. 6 11. 2 11. E 12.J 12. 7 1J. 1 13.5 13.3 1u. 2 1 U." 1(j. 7 I 
11':!"181 9. 0 9.8 10.6 11. 2 , l. e , 2. 3 12. 7 13. 1 13 .s 13. 8 14.2 1u.u I 
I 19191 9.2 9.C 9.8 , 0. 6 11.2 1,. 8 12.3 1~.7 13., 13.5 13.8 14.2 I 

c; •I 1913 GI ~. ::> 6.5 7.J 8. , 8.8 9. 5 10.0 10.s 11. 0 11. a 12. ,11 • " I 
1lGP11 i.I. 5 5.~ 6.5 7. 3 8. 1 a. e 9.5 1C. 0 10.s 11. 0 11 • Ii 1 i. e I 
11g:; 2 l J. 3 U.5 s.s 6. 5 7. 3 B. 1 8.8 9.5 10. () 10.S 11. 0 11. iJ I 
( 19e3 ( 2.C 3. ') 5.5 7.4 9. 1 10.7 12.1 D.lt 14.5 15.5 16. 5 I 
I 1 ?~4 I 2.0 3. : 5.5 7. II 9.1 10. 7 12. 1 13. 4 14.5 15.5 I 
I I 9 ='SI 2. c 3.5 5. 5 7.U i:; • 1 10.7 1 2. 1 13 .11 iu.5 I 
I 1gg61 2.0 3. 5 5.5 7. (j 9. 1 10.7 12. 1 13.11 I 
I 1'397( 2. c 3. 5 5.5 7.4 9. 1 10. 7 12. 1 I 
I 199'3 I 2.0 3.5 5.5 7.U <;. 1 10.7 I 
I I ~il 91 2.0 3.5 5. 5 7 .4 9. 1 I 
I 199C I 2.0 3. 5 5.5 7. Ii I 
I 19'" 1 I 2. 0 3.5 5.5 I 
I J99 21 2.0 3.5 I 
I 1? '?31 2.0 I 
-··~·-- -- --- ------------------- ------ ---------- ---- ------ --- ------- -- ------------ 

. '.'1-:'.S'.'iICN nc::OBS FCR VE:iICLES 'IF.ROOGH :10DH YEAF. 1;; A!-iD THRCOGH 

.HE~;o;.R YF.AF. 1975 H! EASE::> CJ; A\::UA l 1'E5':'S 0? B-:J e VEHICLES. 

n:::T-1J75 CH!N!:AR YEAF E~ISSIO FAC7CRS FCR i.LL v"'" CL;; S A RE PllOJEC'rED. 


1 ii'...... ,.·.;:) 



'llBU· Cll.-lII-3 

BIC-Tlll EIRIOSt EIISSlOI FICtOIS FOR ~A50Lill-P0811ED RllTl-DUTT •EBJCLES 
CAR801 ROIOllDI C;R/Bl) 

FOR ClllFORIJI OIL! 

lftDDtLI CllEIDIR !EAi - Joly 1 
ITEAI J1970 1911 t972 1913 19711 l97S 1976 1977 1978 1979 1980 1981 

1----1-----------------------------------------------------------------------
~ 19511331.8 ,. 
t1952f.3lO.!> 131.8 I 
119Sll329.0 JJO.S llt.8 I 
119511(327.6 329.0 JJO.S llto8 I 
11955132,.1 327., 329.0 llO.S ll1.8 I 
119561l2Q.S 326.1 327.6 129.0 llO.S lll.BI 
119571322.7 324.S 326., 327.6 329.0 3lO.S13l1 0 8 
119501120.1 122.1 12•.s 126.1 121.6 129.01110.s 111.e 
1195911u.6 120.1 122.1 1211.s 126.1. 121.,1129.o no.s lll.8 
119601316.2 118.6 320.l 322.l l2Q.5 326.1ll27.6 329.0 330. 5 131.B 
l19'll)ll.6 316.2 ll8.6 320 •.1122.l l211.SJl26.1 l27.6 329.Cl 330.S ll \.a 
fl9621l~0.6 111.6 116.2 318.6 120.J 322.1132Q.S 326.1 327.6 329.0 :no.s 311.8 
l\9blflD7.ll 110.6 313.6 116.2 118 0 6 320.71322.7 3211.5 12 Ei. 1 327.6 129.0 no .s 
1196111303.7 307.• 3J0.6 111.6 ]16.2 318.61320.7 322.7 12•.5 326.1 127 .Ii 32, .CJ 
11!6512!1.6 lOl.7 307.• 310.6 313.6 316.21318.6 120.1 122.1 12... s 326.1 32 7 ... 
119661295.0 299.6 lOl.7 107." llO., 313.6 316.2 318.6 320. l 122.l 12" .s 326 .1 
119671290.0 295.0 299.6 lOl.7 l07.• 310.6 )13.6 316.2 318.6 120.1 322.l 1211 .~- I 
119b8128 ... S 290.0 29~.o 299.6 303.7 307.q 310.6 lll.6 316.2 118.6 120.1 322 .r I 
1196~12211., 236.0 2-7.0 2~7.1 266.l 274.6 282.0 288.6 2911.- 2,,.7 10111 .s .JOa .s I 
119701215.6 22•.4 216.0 2•7.0 2Sl.l 266.l 274.6 282.0 288.6 299 .7 JO• .s. I2911 ·" 
t19711 21S.6. 22•.Q 216.0 2117.0 257.1 266.3 2711.6 282 .o 2'9. 7 I2118 ·' 29' ·' 
119721 215., 22•.• 236.0 247.0 2~7.t 266.l 21•.• 282.0 2911 .11 I288 ·' 119iJI 221.7 230.!> 2q2.1 2Sl.1 263.2 272 .11 280. l 281 .1 2,_. 7 I 
PCJ1111 121.1 210.!> 2112.1 2s1.1 ;H,l.2 212 ... 280.7 288. 1 I 
119751 2f1.9 220.7 232.l 2U.3 251.• 262 ... 210.9 I 
1197~1 211.9 220.1 232.3 2111.1 2!>3 .11 262.6 I 
119771 19• .a 203.6 215.2 226.2 236.J 

1'J7e t 1!11.8 201., 215' .2 22ft .2 
197'!1 I 203.6 21s.2 
1CJBOI ""·' 19...a 201.t.. 
198 lf 1'• .8 
1982 i 
198 3. 
198111 

19ll 51 

19R61 
1987 I 

1'3881 

1989' 

19901 


•r"I SSI011 raCTO'RS FOR 9£111CLES THRODGll l'IOD!L 'TEii 197!1 All) THIOOGH 
CILEIDAI 1111 197S lRI BIS£D 01 ICTOIL TESTS OF 11-DS! flHICLES. 
POST-1975 CAt!JDIJ 1EIR EftlSSIOJ FACTORS FOi ALL 'EHICLES Ill PROJ!CTID. 

http:l\9blflD7.ll


-------------------------------------------------------------------------------

TABLE CAL-III-3 (:PCR .ClL!HDAB YUBS 1982-1993) 

~ID-IElR !IHA~ST E~ISSION FACTCRS fOR GlSOLINE-POV!B!D~H!AVY-DCTY l!BICL!S 
. CABEON.8CHOXIDE (G!/~I) 

FOB CllifOBBIA ONLY 

----------------------------------------------------------------------~--------I 110DELJ CH !NCAR YZAB - July 1 
IYEAE 11982 1983 1984 1985 198€ 1987 1988 1989 1990 1991 1992 1993 

1----1-----------------------------------------------------------------------
119631331.8 
J1961q330.5 33 1. 8 
119651329.0 330.5 331.8 
119661327.6 329.0 330.5 331. e 
119671326.1 327. 6 329.0 330. 5 331.e 
1196 eI 32 ij • 5 326., 327.6 329. c .330.5 331. 8 
119691312.7 316.3 3 1g. 6 322. E 325.~ 328. 4 331.1 
119101Joe.e 312.7 316.3 319. E 322.6 325.5 328.4 331.1 
I 197 11 30 4. 5 308. 8 312.7 316. 3 319.6 322.6 325. s 328. 4 331.1 
119721299.7 304.S 308.8 312.7 316.3 319.6 322.6 325.5 328.4 33 1. 1 
1197 31 30 0. 5 305~8 310.6 314. 9 318.8 322. 4 325.7 328.7 3 31. 6 334. 5 337.2 
j19H129U.7 300.S 305.8 310. E 31U.9 318. 8 322. u 325.7 328.7 331. 6 334.5 337.2 
119751278. 3 284.S 299~7 296. c 30C.e 305. 1 309.0 312.6 3 15. 9 318.9 321.8 324.7 
11976i270.9' 278.J 2811.9 2'50 • ., 296.0 3C O. 8 305.1 309.0 312.6 315.9 318.9 321.e 
119771245.5 253.8 261.2 267. 8 273.6 278. 9 283. 7 288.0 291 • 9 29.5. 5 298. 8 301. a 
119781236.J 245. 5 253.8 261.2 267.8 273.6 278.9 283. 7 288.0 291. 9 295.5 298.e 
I 19791226. 2 236.J 245.5 253. e 261. 2 267.8 273.6 278.9 283.7 288.0 291. 9 295.S 
I 19,8 0 I 21 5 • 2 226.2 236.3 245.: 253.8 261.2 267.B 273.6 278.9 283. 7 288.0 291.9 
119811203.6 215.2 22E.2 236.3 245.~ 253.8 261.2 267.8 273.6 278. 9 283.7 288.0 
1198211911.3 203.6 215.2 226. 2 236.3 245.5 253.8 261.2 26 7 .8 273.6 .na.9 283.i 
1198 JI 20.4 35.4 55. J 7!i. 1 51. 5 107.3 121.5 13 it. 2 145. 4 155.4 164.5 
1198U! 20.1+ 35. 4 ~5.3 7 4. 1 91.5 107. 3 121 • 5 134. 2 14 5. 4 155. ll 
1198 51 20. 4 35.4 55.3 74. 1 91.5 107.3 121. 5 134.2 145. 4 
j 1~8 61 2C.u 35. 4 55.3 74. , 9, .5 107. 3 121.5 134.2 
I 19871 20." 35." 55.3 7 4. , 91.5 107.3 121. 5 
11980 I 20.4 35.4 SS.3 74. 1 9 1. 5 107.3 
119891 20. 4 35.4 55. 3 74.1 91. 5 
119901 20.4 35.4 55.3 711., 
1199 11 20.4 35.r.i 55.3 
119921 20.4 35.4 
I 1993 f 20.4 

·e~;ss1cs ?ACTCBS FOR VEHICLES TARCUGH ~ODEL YEAR 1975 AND ~SROOGH 


CALENDAR YEAR 1975 ARE El~EJ ON ACTUAl TESTS CF IN-OSE VEHICLES. 

Pcs:-1975 ClLENOAR YEA?. E~ISSICN FACTORS F03 ALL VEHICLES ARE PROJECTED. 




------------------------------------------------------------------------------

TIBLE CAL-Ill-Ii 

"lD~YEAR EIRAUS~ E"ISSIOI FACTORS FOB GASOLl•E-POWIRED HEA,!-DUTY VEHICLES 
NITROGII OllDES (Cft/"ll 

FOR CALIFORIIA OILY 

"ODIL{ CALEIDAR· YEAR - Jilly \ .. I 
YIU f1970 l971 \972 1tJ7 l 19711 \97~ nH 14311 1978 1979 1980 1981 I 
----1-----------------------------------------------------------~------------1 
195 11 8.8 1 • I 
19521 8.8 e.a I I 
1953( a.a e.8 8.8 I I 
19Sll I 8.8 e.e 8.8 s.s I I 
l 95 5 t B.8 8.8 a.a e .8 8 .8 I I· 
195f>I e.e a.a e.e 8 .ti 8 .e a.et I 
19!i7l 8.8 e.e 8.8 8.8 a .e 8.81 a.a I 
t'9~ 6 I e.e 8.8 8 .8 e.e ·8.B a.1q e.e e.e 
19591 8.8 e.e B.8 8 .e e .e B.Bt 8.8 e.e e.e I• 
1CJt>o r a.a e.e 8.8 8 .8 s .e 8. 81 11.H e.11 e.e a.a I 
\9611 8.8 8.8 8.8 8 .8 e .8 6 .8 I 8.8 8.8 8.8 8.8 8.8 I 
1%21 a.a 8.8 e.e e.e a .a a.et e.e 8.8 8.8 e .e a.a e.a I 
1%31 a.a e.e e.e e .e e .e 8.81 e.e e.e 8 0 8 e.e e .e a .e I 

', 9b 111 a.a s.e 8.e e .a e .a a .a 1 e.e e.e a.a s.8 e.e e.a I 
l<Jb~I 8.8 8. 8 8.8 8.8 e .e e .e 1 B.B 8.8 8.8 8.8 s .e 8~8 I 
\%61 8.8 8.8 8.8 8.8 8 .8 8.81 8.8 s .a 8.8 s.e s .a 8.8 I 
1%71 a.a. a.a a.a e.s 8 .s 8 • 8 I a.a a.a e.e e.e 8 .s a .a· l 
1%81 a.a a.a 8.8 e .e 8 .s 8. a I a.a 8 .B 8.8 8.B s .e e .s· I 
19bCJI 12 .B 12.8 t2.B l2. 8 12 .a 12. BI 12.a 12 .a 12.8 T2 .8 12 .e 12.e I 
19701·12.8 T2.8 12 .e 12.a 12 .s n.01 12. 8 12.s t2 .s 12.e 12 .s 12 .s I 
1'J7ll 12.8 12.e 12 .s 12 .e l 2. s I 12.R 12.B 12.e 12.B 12.e 12.e l 
l'H.21 12.s l2 .e l2.B 12. a I n .a 12.s 12. 8 12.e 12 .8 12.8 
197 JI 10 .s , 0 .s 1o. 5 I 10.s 10.s lO. s 10. 5 10.s 10.s 
l<J7f<f 10.s 1o. SI 10.s 10.s 10.5 10. s lO .s 10. 'j 

., • ">191w,1 7. ">I 7. "> 7 ."> 1. 'j 7 ."> 1. "> 

nn. I I 7."> 7.5 7. 'j 7.5 7.5 1."> 

19771 I 8 .o e.o s.o 8 .o s.o 

197E I I a.o a.o B .o e.o 


119791 I e.o 8 .o s.o 
1')8 0' I (> .2 b.2 
19e 11 I b.2 
198 21 I 
1 98 31 I 
PJBll I I 
19P !:-1 I 
lCJll 6 f I 
198 71 I 
1'Hlll I I 
191'9 I I 
1990 I I 

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

•r~J~SIOM 	 FACTORS FOR VEHICLES THROUGH "ODrL YEAR 1975 AND THROUGH 

CALENDAR TEAR 1975 ARE BASED OJ ACTUAL TESTS or IW-USE VEHICLES. 

POST-\~7~ CAL!IDAR TEAR E~ISSION FACTORS FOR ALL VEHICLES ARE PROJECTED. 


<11-~;:>J
~-·.;~ 



-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

tAElE ClL-III-4 (FCR ClLENDlR YEABS 1982-1993) 

~ID-YEAH !IHlOST E~ISSIO~ ~lCTCBS"fCB GlSOLIN!-POWEBED H!lVY-DOTY VEBICL!S 
NITBOGI~ OXIDES (G~/~I) 

?OB C~LIPOBNIA ONLY 

I t!C;)EL I CALfHDlR !ElR - July 1 
I YEAR 11982 1983 1S84 1985 1986 . 1987 1986 1989 1990 1991 1992· ,., 93 I 
1----1---------------------------------------------------------------~-------1 

I 1963 f a.a I 
1190q I 8.8 e.e I 
j 196 51 8.9 8.8 a.e I 
119661 a. e s. e 6.8 8. e l 
1196 7 j 8.8 a.a 8.8 8.8 8.8 I 
1196 81 a.a a.s 8.8 a. e s.e B. 8 I 
1196 9 I 12.8 12.8 12. 8 12. e 12.a 12. e , 2. 8 I 
1197 0 I 12.8 12.8 12.8 12. e 12.a 12. 8 12.s 12.0 I 
j 19711 12.8 12. a 12.8 12. a 12.8 , 2. 8 12. 8 12.8 12.8 I 
I 197 21 12.8 12.8 12.8 12. e 12.8 12. a 12.8 12.8 12.8 12.e I 
119131 10. 5 10.5 1C. 5 10. 5 10.5 10. 5 1o. 5 10.5 10.5 10.S 1c.s I 
11974 I 10.5 1o. 5 lC.5 10. 5 10.5 10. 5 1o. 5 to.s 10.5 1o. 5 10.5 10.5 I 
1197s1 7.5 7.5 7.5 1. '5 7.5 7. 5 7.5 7.5 7.5 7.5 7.5 7. 5 I 
1197 6 I 7.5 7.5 7.5 7. 5 7.5 7. 5 7.5 7.5 7.5 7.5 7.5 7.5 I 
11977) a.J B.C E.O 8.0 8.0 8.0 8.0 a.o 8.0 a.o a.o e.o I 
J 19781 8.0 8.0 e.o a.a 8.0 8. 0 8.0 8.0 8.0 8.0 a.o 8.0 I 
119791 8.0 8.0 e.o s. a a.o 0. a 8.0 8.0 e.o 8.0 s.o e.o I 
11980 I 6.2 6.2 6.2 6. 2 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2 I 
11981 J 6.2 6.2 6.2 6.2 6.2 6. 2 6.2 6.2 6.2 6.2 6.2 6.2 I 
119821 6.2 6.2 6.2 6. 2 6.2 6. 2 6.2 6.2 6.2 6.2 6.2 6.2 I 
(19831 6.2 6.2 6.2 6.2 6. 2 6.2 6.2 6.2 6.2 6.2 6.2 I 
11984 I 6.2 6. 2 6.2 6. 2 6.2 6.2 6.2 6.2 6.2 6.2 l 
1198 51 4.2 4.6 s. 3 5.9 6.4 7.0 7.4 7.9 9.2 I 
1198 61 4.2 4. 6 5.J 5.9 6.4 7.0 7.4 7.8 l 
11qs7 J 4. 2 4.6 5.3 5.9 6.4 7.0 7.11 I 
11988 I 4.2 4.6 5.3 5.9 6.4 7.0 l 
11969 J 4.2 ".6 5.3 5.9 6." I 
11990 I ". 2 5.3 5.9 I"· 6119<; 11 4.2 4.6 5.3 I 
1199 21 4.2 I"· 6
119931 4.2 I 

*E!ISSICJ FlC:CRS FOR VEBICl!S THROOGA MODEL YEAR 1975 lND THEOOGH 

CllENDA3 YEAR 1975 ARE EASE~ ON ACTUAL T~STS CF IN-USE Vl~ICLES. 


POST-1975 CALE~CAR YEAR E~ISSICN FACTORS roa ALL VEHICLES A&E PROJECTED • 


.1::'.~n 
;~ :-::.,~ 



TABLE CIL-III -5 


TlllEL VEIGHTIIG r1cro1 CALCOL&TIOI 


Yeh icle 
__!_g~ 

1 

2 

J 

q 
5 

6 

1 

8 

'J 

10 

11 

12 

1] ,.. 

\5 
t6 
17 

18 


'CJ 
20 


(a) 
Fn1ctioa Total 
_!~sll!!_tl:!,!ion_ 

0.011 
0.010 
0.078 
0.086 
0.015 
o.01s 
0.075 
o.o&e 
0.059 
o.osJ 
0.0111& 
0.032 
o.01e 
o.01r, 
o.cura 
o.0J2 
0.010 
o.02e 
0.026 
o.c211 

(b) 
Annual ftilea9e 


Accu•alation Bate
---- 19000___ 

19000 

11CJOO 

16500 

15000 

1J!>OO 
12000 

10600 

9~00 

8600 

7800 

1000 

&JOO 

5900 

'>JOO 

qgoo 
q JOO 

It (,0 0 

1&&&00 

11200 


SUI!; 

l!l.!Jll 
703 .o 

1330 .o 
1396 .2 

Ua '9 .O 

1125 .o 

10 12 .s 

900.0 
120 .e 
560 .s 

t155 .e 

l .. l .2 

22rt .o 

239 ... 
212 ... 
180 .2 

156 .e 
1111.0 
12e .e 
11 I& ... 

_ _.!29...L 
111663.8 

f (11) • (b) /SOft) 
Tca•el Fraction---0.061_____ 

0. 11(> 
0.122 
0.120 
o.o9e 
0 .088 
0 .079 
0.063 
o.o .. CJ 
o.o.. o 
o.olo 
0.020 
0 .021 
o.o 19 

0 .o 16 

o.ou 

o.o 12 

o.o 11 

0.o10 

0.009 

.,1,SO 
~........ './ 




TABL! CAL-III-SA 


AYIRAGE CD!ULATIV! ftJLEAG! 
BY YtHJCLE ACE - July 1 

1 q750 
2 19000 
) 3786 2 
~ ~~72~ 

~ 72212 
b 81212 
1 100712 
9 112725 
9 12336 2 

10 132887 
11 1-1500 
12 1119300 
13 15&312 
1~ 1626!>0 
1~ 168525 
H> 113850 
17 178775 
18 183"87 
19 1BeG75 
20 ,,2t& 711 

1he •etbodology toe calculating a•ecage cumulati•e •ilea9e 
is presented in appendis c. 

r-.:"" 

isi· 



Tll l!LI Cl L-III-b 

SPEED COBRECTIOI FACTOR CO[FFJClI•ts 
.FOi GASOLIII-POVERED fiEllT-DUT! YEHICLES 

FOR CAlJfORIIA OILY 

l _________ _!_=-1.Af1!!.~!~!~!~!l!L_________ l ___!_::_A•B~~---· 
_________ 1____!!~!2£!!~!~____ 1____£!!!Q!...!!.Q!Q!!~l--l!!I!22!!-2!!~t~I

1!!.2!?.!.L!!:!!l ___!_____!,____f __ l !____.!!_____~ l A j!__I__ __ ______ 

I r t I I 
I PH-141691 2.q20 -0.153 O.OOH•I 1.7110 -0.117 0.00151 0.8!>1 0.00711 I 
I 
1 

I 
1%9-19721 T.t40 -o.065 

I 
o.oootq 1 • .,110 ~.O'J1 

I 
0.00101 o.a12 0.00911 

I 
1 

I I I I I 
1 1913-1911q 1.!>&0 -o.oCH .0.00091 1.2110 -0.018 o.oooa1 o.a20 0.00&1 1 
I I I I I 
1 1'17~• 1 1.r,110 -0.011 -o.ooo:i1 o.a2c -o.OJ'J 0.000111 o.1u 0.0120 r 
•----------·~---------------------'----------------------'-------~~----· 




-----------------------

Tl8 LE CAL-UI-7 

IDLE IBISSIOI RITES 

HEAVY-DUTY GAS TROCKS 

FOB CALIFOllIA OILY 

----------------1-L~l!!!.al-1--!-~!l!!!!.a.1-_I 
I I IEW fEHICl.E I DITEBlOllTIOI BATE I 
I fOLl.UTllT I l"IODEL ?EAi r EllI SSIOI BITE I CPEI 10 .ooo ftIL!S) I___________________,' ·-----------·------------ --------------
I I I 
t RC I PB!-1969 l.8!J 0. 18 I 
I l!C I 1%9-1972 0. 71 0.20 I 
I HC I 197 J-197q l.OCJ 0.20 f 
I HC i 197!>-1976 0. 18 0.20 I 
I ftC I 1977-1979 o .o!J 0 .20 I 
I I IllC 1980-1982 O.OJ 0.20 
I RC I 198.J• 0 .o t 0.110 f 
I f 
I co PR E-1,69 211 .6J 2. 55 f ' 
I co 1969-1972 1!J. 70 2.CJ2 
r co 1973-19711 2 '.92 2.92 ' co TCJ7~-1976 2.92.. ·"o 
I co 1977-1982 ".011 2.92 ' 
I co 1983• r 0 .32 s.oo 
I II 
I lfOI PB !-1969 II 0.02 o.oo 
I IOI 1969-1972 II 0 .o.. o.oo 
I 1101 1913-197.. 0.02 f o.oo 
I IOI 1975-1976 II o.os I o.oo " 
I IOI 1977-1979 II o.oir, I o.oo 
I 101 1980- TCJ8«1 II 0 .o .. I a.oo 

IOI 198 s. II o.oJ I o.oo
' '---------- --''---------------'------------------

The Idle Emission Factor is calculated fro• 

the linear equation C : a+ bY. ~here C is the 

idle emission factor foe a •ehicle with 

cu•ulati•e •ileaqe ~. a and b are the facto1s 

listed in the abo•e table. and ft "/10000. 




TU LE .CAl.-UI-8 

crankcase and E•aporatiwe HC £•1ssion Factors 
(9•/• i) . 

Hillt-DUTY GIS TRUCKS 

FOR ClLITOBllA ONLY 

Pre-.1968 1.10 

1968-1974 2.00 

197'>-1976 

1971-1979 o.81 

1980• O.JO 



TIBL! Cll.-lII-9 

COEFFICI!ITS FOR AfC. WEICBT AID 19C. WEICHT/CID 

FOR GASOLIIE-POWERED HllVf-DUTY tIHICLES 


FOR CAllFORIIA ONLY 

________ l __!!!DllOCl!.!!£!~----'-f!!!Q! 110!.QIIDE____ l__!.!!~~!IDE!__I
I!!2U..L !!!! I __ llO.____U ___~L_ I__!!~___}L___!!l__ L_!Q_____l_l____!L_ I 
I I I I I 
I PBE-1970 I 1.302 0.111 -0.0651 o.e1" -().036 0.()161 0.869 o.•72 -0.05•1 
I I I C I 
11910-1911 1-0.~e~ 0.12' -0.0101 o.Js• o.tof> -0.02•1 o.ael 0.01& -0.0011 
I I I I I 
1 1'1"• 1 0.11>2 o.1Jt -0.01111 o.J20 0.14'!1 -0.0•~1 o.CJllJ o.oos -0.0021 

'-------'-------------~---'-----------------'----------------' 

p (ipnoqJ .. bO • b 1 (WT/1000) • b2 (UT/CID) 

fbis corr~ction factor is applicable only to gasoline-powered BDVs with 
vei9hts ran9in9 fro• 13000 to 29000 pound& and CID of 330 to 190. 



TABLE ClL-IY-1 


EIHAOST !!ISSIOl'IAT!S 


HEIYT-DUTJ DIESEL lEHICllS 


-·---------------1--!- lC"l"ll~l._l_;,__I_ ~!!L~!~ll---
1 l 11 WIW YEHJCLE J DETillOll'UOI ltlTE 
' POLLOTUT I ftOD!l !EAR 11 E1'1ISSION RATE I (PU 10 .aoo "ILES)

1-----------1------------ 1--------------- -------------------
' I ffC 

II PRE-1,7J 
II f&. JO o.oo 

I RC· I 1971-lCJlf> I I& .!>O o.oo 
I HC I 1977-1982 I 4. !10 o.oo 
I HC I t'83• I 2.8~ o.oo 
I I I 
I CO ( PIE-1973 I 3!>. 10 o.oo 
I co I 1'13-1916 I 21.00 o.oo 
l co ·I 1'77-1982 I 27 .oo o.oo 
& co ·I 198 H I 21.00 o.oo 
I f I 
I IOx f PBE-1973 I 21.'IO o.oo 
I •ox f 1973-1976 I 20.10 o.oc 
I •ox I 1CJ77-1CJ79 I 18.b1 0 .oo 
I llOx I 1980-198f& I 16.30 O.OO 
I 101 I 1'8 !'> • I !>. 35 I 0. 00 

•---------'--------- '------------'--------------- 
. The Eshaust Emission factor is calculated fco• 
the linear eq~ation c ~a • bY. whece C is the 
exhaust e•ission factor for a wehicle with 
cu•ulatiYe aileaqe "· a aod b are the factors 
listed in the abo•e table, and Y : ft/10000. 



-------------------------------------------------------------------------------

~IP-t!ll llBIOSJ lftlSSIOI FlCtOIS FOi DllSIL-POWIIED lllYl-DOTT '!BICLES 
H1DBOCllBOIS (Gii/Bl) . 
101 CiLl1011ll OILY 

------------------------------------------------------·------------------------

CllllDAR lElR - JlllJ' 11110 ri !L' 

llIU '1910 1'11 1'12 1973 nn 1'75 1976 1917 1978 197' '1980 1981 

·----·------------------------------------------------------------------~----· ' 
f19!) 11 11.] ,. I 
t tCJS2 I •.3 4.3 I I 
119!>3 I •.1 ... ) •.l I I 
119!>• I •• l •. l II • J I I 
tt9551 •• 3 •.3 Cl. ;J ... l •• l 
1n56 I •.l 1&.J •.l II • l •.1 •.11 

•.l 
' 	 ' 

11957 ...1 	 •• l II .l II. l 1 
11958 ".1 ia.J •.l •.l ... l •.11 •.l 11.1 

•.J •.l 	 •.l 
11'59 111.1 	 ".1 ... l ... 11 ca.1 ll. l Cl. l •.l •.l 
119110 •.l ... l It. J •.l •.l ".11 Q.J •.J 11.J 
' ,,, 1 11.1 4.l •.3 ... J ••1 ll .1' 

".•.3J 
Q .J ... J Q.J q .J 

I 1'62 11.1 •.l ia.1 q.J •.l 4. J' 4.l •.3 ... J •.l". J ". l
i 196 J 11. l •.l •• 3 II .J 11.11 •.l II•) •.l •.l ... l 11.3". l 
'1CJ611 ... l •.l ia.1 •.3 ... 3 ca.11 •.l 11.1 ".1 •.l". l ". 3 
t l96S ... l •.l ia.J ... J •• l ... ) ... J ... l ... J ".) ll.l". 3 I 
t nu. •.1 •.l •.l ••l •.l II. l Q .1 •.l •.l ... J". l t 	 ". l , ,,, 7 •.l Q.J ... l ll.J ... l «I. 31 ra. l II .l ... 3 ... l ".1 '*. J 
f1"Jf>8 •.l •• 3 •. l ... l •• J ,.11 11.1 II. l 11.J ... l". 3 	 ". l 
11969 11.l 11.1 ... 1 ... l ... l ti .1 I ... 1 (I .1 ... l Q .1 ".1 11.1 
t1CJ70 •.l Q.J •.l II .J ".] ... l I 11.J •.l 11.1 11.J ... 1 Q .J 

1971 Q.J ... J •.l ... J ii. l I 11.1 Q.l •.l II• J II .l ".J 
1CJ72 ... 3 II .l Q .J 11.11 11.1 ia.J 4.3 ... l" • l ". 3 
19731 	 ... 5 ...5 11.s1 II .5 11.s 11.s •.S q .s " • 5 
197111 ••s "·s1 11.s " • s 11.s 11.s ".s ".s 

19751 ". 51 11.s 11.s 11.s 4.S q .s 4.S 

1916 t ... 5 II .5 11.s ... 5 &I .s Q .s 

1977 11.s ,. • 5 •.5 •.s 4.5
t 
1"178 	 I ••s 11.s ,. .s" • s 
1979 I 4.5 11.s ... s 

1'80 I ... s II • !> 

1981 I 11.s 

1982 
 I 

lCJB J I 

19811 
 I 

1985 I 

1986 I 

198 7 I 

l'JBB I 

1989 
 I 
1990 	 I 

•EftISSIOI 	FACTORS FOi YEHICLES THRQUCH ftODEL YEAR 1975 AID TBIOUGH 

cilEIDAI TIAI 1915 llE BASED 01 ACTUAL T!STS or JI-USE fEftICLES. 

POST-1975 CAL£1Dll YEAR EHISSIOI FACTORS FOB All fEHICL!S AIE PIOJ!CTED. 




-------------------------------------------------------------------------------

TABLE CAL-IV-2 CFOR CALENDAR YEABS 1982-1993) 

MID-YEAB J!IF!AIJST EMISS!Oli PA.CTCBS P'Ot; OtESEL-POWEBE::> HEAVY-DUTY V'EHICLES 
HYDBCCARBON5 ·(G~/~I) 
FOB CALIFORNIA ONLY 

' . . . 

I t!ODEtl CUUIDAR YEAR - July 1 
l YEAR 11982 1983 1984 198: 198~: 1987 19A8 19 0; 1990 1991 1992 , 9 53 I 
1----1-------------------------------~----------------------------------------1 

1196 31 4.3 I 
1196 41 4.3 4.3 I 
1196 51 4. 3 4.; 4.3 I 
119661 4. 3 4.3 4.3 u. 3 I 
( 13671 4.3 4.3 4.3 4. 3 4 "l I 
1195 81 4.3 U.3 4.3 4.3 .4. 3 4. J I 
119591 4 • .3 4 • 4.3 4 • .:: '1.3 4. 3 4.3 I 
I 1970 I 4.3 U.3 4.3 4.3 u.3 ~. 3 4.3 4.3 I 
119711 4.3 4. 3 ii. 3 . 4. 3 4. ~ 4. 3 4.3 4.3 II .3 I 
119721 IJ. 3 U.3 4.3 4.3 u.3 4.3 u.3 4.3 4.3 u. 3 I 
119731 4. 5 4.5 4. 5 4. 5 4.5 4. 5 4.5 u.s 4.5 u. 5 u. 5 . I 
1197 41 q. 5 lj • "i 4.5 4.5 u.5 4. s 4.5 4.S 4.5 4.5 4.5 4.S I 
1197s1 4. 5 4.5 4.5 4. s '+. s 4. 5 4.5 4.5 4.5 1+. 5 4.5 IL5 I 
j 19761 u.5 u.s 4.5 4 ..c . If. 5 4. 5 u.s 4.5 4.5 u.s 4.5 II c. l 
119171 4.5 u.s 4. 5 4. 5 u.5 4. 5 4.5 4.5 4.5 u.5 4.5 1.1. 5 
j 197 81 4.5 lO c: 4.5 4. 5 u.5 4. 5 4.5 4.5 4.5 4. 5 4.5 u.s 
119791 4.5 4.5 4.5 4.5 4.5 4. 5 4.5 4.5 1.1.5 4.5 4.5 4. 5 
I 1980 I 4. 5 4.5 4. 5 u.5 14. 5 4.5 4.5 4.5 4.5"· 5 ". 5 ". 5 
I 198 11 ". ~ ". 5 ". 5 I.I. 5 4.~ 4. ') 4.5 I.I. 5 4.5 4.5 u. 5 ". 5 
I 1992 l 4. 5 4. 5 . 4.5 u. 5 4.5 I.I. 5 4.5 ... 5 4.5 4.5 4.5 4.5 
1198 3 I 2.8 2.9 2.e 2.8 2. 8 2.8 2.e 2 .e 2.8 2.a 2.8 
I 19014 I 2.8 2. e 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.B 
I 198 51 2.8 2.8 2. 8 2.8 2.8 2.8 2.8 2.8 2.8 
I 19861 2.8 2. 8 2.8 2.8 2.3 2.8 2.a 2.6 
I 19971 2. 8 2.8 2.8 2.8 2.8 2.8 2.8 
I 19881 . .2. 8 2.8 2.8 2.8 2.8 2.8 
I 198 91 2.B 2.8 2.s 2.8 2.8 
I 1990 I 2.B 2.8 2.8 2.B 
119911 2.8 2.8 2.B 
119921 2.a 2.9 
I 19931 . 2. 8 

*EHISSIG~ FACTOP.S FOR V!HICLES !ERCCGH MO~EL !EAR 1975 AND THaOUGR 
CALENDAR ?EAn 1975 ARE BASED c~ ACTUAl TESTS or IS-uS! VEH!ClES. 
POST-1975 CALENDAR YEAR E~ISS!CN PACTCRS FCR ALL VE~ICLES ARE PEOJECTE~. 



TAl!Lt CU-l •-3 

l'!)D-UAB .EIHAOST UISSIOI )'ACTORS. FOR bIESEl.-POllEIED 1un-oun. YEllICl.IS 
CABbOI "OIOIIDI (Gft/"II 

FDR CALJFOFIII 0111 

-----------------------------------------------------------------------~-----
l'IOfi[L I C Al EIDI R 1 flB - Jaly 1 
!Ell! 11970 1911 1"17 2 l97l 1914 197S 1'11. 1971 1978 1979 1980 1'981 
--- -1 -- ------------ ----·--- - -- --- - -------- ---- ---- ---- -- -- ---------- ---- ----
19511 
19521 

35.1 
J s.1 J 5. 1 ••

t 
195 3' J!t. l 1s.1 1~.1 I 
1951&' 35.1 H.1 H. l lS. 1 t 
195St 35.1 35. 1 35.l )5. 1 15.1 I 
19561 J s. 1 lS.1 .J 5. 1 lS.1 JS.1 JS.If 
1951 r 35.T 35.l 35.1 35. 1 35. 1 35.11 JS. 1 
19~8 f 35.1 35.1 35.' 15.1 35.l H.11 35. l lS.t 
1959 
1%0 
19f, l 

JS.1 
35.1 
35.1 

35.t 
35.1 
35.l 

3 !>. 1 
35.t 
3!1. 1 

35 ·'JS. 1 
35.1 

15.1 
35.t35., 

H.11 35.1 
H. If 15.1 
JS.If JS.1 

35.1 
35 .1 
3!>. t 

JS. 1 
35. 1 
35.1 

35.l 
l5.1 35.l 

r1%2 
'1%3 

35.l 
3 s.' 

35.1 
35.t 

.J s. 1 
JS.1 

35. t 
lS. 1 

JS.1 
) 5. 1 

15.lt 3!>.1 
35. t I JS.l 

35.1 
lS.1 

JS. 1 
JS.1 

15.1 
JS. I 

35.1 
1s.1 

lS.I 
lS.1 

1'1%11 35.T 1s.1 JS. 1 lS.t lS.1 JS. 11 lS.1 35.1 1s.1 15. 1 15.1 35.1 
11%5,,,u 35.1 

JS.I 
35.t 
35. T 

15.1 
JS. 1 

JS.l 
JS• l 

JS. 1 
35.l 

JS. 11 
35. l I 

JS.1 
35.1 

JS.1 
3!>. 1 

JS.1 
35.1 

35.1 
35.1 

JS .1 
JS. 1 

JS.1 
lS.1 

r196 7 35.l 3S.l 35.' JS• 1 35.1 Js.11 lS.l JS.1 J5.1 35.1 15.1 ]!, • 1 
11'6 8 
11%9 
11970 

J 5. 1 
H •. t 
35.1 

35.1 
35. 1 
35.t 

1s.1 
1s. t 
JS.1 

35. 1 
3S. 1 
35.1 

)!) • 1 
JS.1 
35. 1 

35. 11 
35.11 
35. t I 

3S. 1 
35.t 
JS. 1 

lS. 1 
)!, • 1 
lS.1 

35.1 
35.1 
H. t 

35.1 
35.1 
JS.1 

35.1 
l!I. 1 
JS.1 

3!>. t
n.' 
35.l 

I n71 f JS. 1 J5. 1 JS. t JS.1 JS.la JS.t 35.1 ] !>. 1 35. 1 35.1 l !>. 1 
119721 JS. I 15. l 35.1 1s.11 JS. 1 35.t H.1 JS. 1 J!>. 1 35. 1 
I 1'73 I 21.0 21.0 21.01 21.0 27.0 21.0 21.0 21.0 27 .o 
119H I 2 7 .o 27 .o I 27.0 27 .o 27.0 21.0 21.0 21.0 
j1'J751 21.0 I 21.0 21.0 21. 0 21.0 21.0 21.0 
11'7'! I 21.0 27 .o 21.a 21.0 21.0 27 .o 
119771 I 27.0 27.0 21.0 21.0 21.c 
11•.na I I 21.0 21.0 21.0 27.0 
11'791 I 21.0 21.0 21 .a 
1 ne o1 I 21.0 21.a 
1198 t I I 21.0 
I tCJe 21 I 
119e 11 I 
I 19£1111 I 
1196 5 I I 
1198 Ed I 
f 19871 I 
f 19fl8 I I 
I 19£1 CJ I I 
11990 I I 

4f~JSS101 FACTOIS FDR IIHlClIS THIOOGH ~ODil YEAR 1,75 AID THIOOGB 
CALEIDIR J!Aft 1975 ARE BISIO 01 ACTDIL TESTS or Il-OSE VEHICLES. 
POST-1975 CALIIDAR YEii E8ISSlON TACTO~S FOR ALL VEHICLES II! PIOJECT!D. 

http:YEllICl.IS


-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

T1.2U CAL-!V-3 (FOR CALENDA.E YElBS 1982-1993) 

·IUD-YEAR EIHAOST EMISSIOtl FACTCRS FOR D-IESEL-POliERED HEAVY-DOTY V.El:lICLES 
CARBC1i !'!ON-OXIDE (Gl!l/!U) 

FOR C!LIPC~~l~ ONLY 

ll'!ODE::.t CU l:Nl::AR YEAR - July 1 
IYE>.R I 1 982 1983 198~ 198 5 1986 . 198 7 1988 1989 1990 1991 1992 1993 I 
1----1-- ------ -----·------·------- -- - ----------------- --------------------------1 
119631 3 5. 1 I 
I 196tq 35., 35.1 I 
t 196 5 I 35. , J 5. 1 JS. 1 I 
1196 61 J 5., 35.1 35.1 JS. 1 I 
J 196 71 35.1 35. 1 35. 1 35. , 3 5. , I 
I ~ 96 81 3 5. 1 35. 1 35.1 35. 1 3s. 1 35. 1 I 
11%91 3 5. , 35. 1 35. 1 35. , 3 5. 1 3s. 1 35. 1 I 
119701 3 5. 1 35. 1 35. 1 35. 1 . 35. 1 . 35. 1 35. 1 35. 1 I 
i 197 1 I 3 s. 1 3 5 .• 1 35. , 35. 1 35.1' 3 5. 1 35. 1 35. 1 35.1 I 
11972! 3 5. 1 35. 1 35. 1 35. , 35. 1 . J 5. , 35. 1 35. 1 35.1 3 5. , I 
119731 27.0 27. J 27. 0 27. c 27. 0 27.0 2 7. 0 27.0 27.0 27.0 27. () I 
! 197~ I 27.0 27.~ 27. :J 27.C 27.0 27. 0 27.0 21. 0 27 .o 27.0 21.0 27.0 I 
I 197 51 21.0 27.0 27. 0 27. c 27.0 27.0 2 7. 0 27.0 27 .o 27. 0 27.(} 27.0 I 
119761 27.0 27.0 27. '.) 27. c 27. 0 27. 0 27.0 27.0 27.0 27.0 27 .o 21. 0 I 
119771 21. 0 27.0 2 7. 0 27. c 27.0 27. 0 2 7. 0 27.0 27.0 27.0 27. () 27.0 I 
119781 27.0 27.0 27.0 27.C 27.C 27. 0 27.0 27.0 27 .o 2 7. a 27.D 27.0 I 
I 19791 27.0 27.0 27.0 27. 0 27 .o 27.0 2 7. 0 27.0 27 .o 27.0 27.0 27.0 I 
1193 01 27.0 27.0 27.J 27.C 27.0 27. 0 27.0 27.0 27.C 27.0 21.0 27.0 I 
119811 27.0 27.0 27.0 27. c 27.0 27. 0 2 7. 0 27. 0 27.0 27.0 27. '.) 27. 0. I 
j 19~2 I 27.0 27.C 27.0 27. c 27.C 27. 0 27.0 27. a 27 .o 27.0 27. '.) 27.0 I 
t 198 31 27.0 21. a 27. c 27.0 27. 0 2 7. 0 27.0 27.0 2 7. 0 27.0 27.0 I 
f 198~ I 27.0 27.C 27. c 27. 0 27.0 27.0 27.C 27.0 27.0 27.C I 
I 198 51 27.C 27.C 27. 0 27.0 27.0 27.0 27.0 27.0 27.0 I 
I 198 6i 27.C 27.0 27.0 27.0 27.C 27.0 27.0 27.Q I 
f 19871 27. 0 27.0 27.0 27.0 27.0 27. 0 27.0 I 
119sai 27. 0 27.0 27.C 27.0 27.0 27. c I 
1198 91 27.0 27 .o 27.C 27.0 27.0 I 
113901 27.0 27.0 27. 0 27. c I 
I 199 1 I 27.0 2 7. 0 27.0 I 
I 19921 27.0 27.0 I 
119931 27.0 i 

*EMISSION FACTORS :c~ VEBIClES !f.RCUGH ~CtEl ~~AR 1975 AND :HROOGE 

CALESDAR YEAR 1975 ARE BASE) ON ACTO~L T!STS CF IN-OSe VEHICLES. 

POST-1975 CAL!ND>.R YEAR !~ISSICN FACTCRS FOR A:L VZ~!CLES A&E fPOJECTED. 




-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

TABLE CAL-I !-II 

~In-TEAR !IBADST.EftISSIOI FACTORS FOA DIESEL-POWERED HllfJ-DOTI f!RICtlS 
•ITROGEI OIIDES (Gft/ftI) 

FOP CALJFORIIl 0111 

11•or. !LI CALEJDAR TEAi - JulJ I 
IHU 11 'HO. 197 l 1972 l 971 197Q 197!> 1CJ76 1''H7 1978 1979 1980' 1981 

1----1-----------------------------------------------------------------------
f19!>11 	 1•2 t ·" r lCJ~21 2 1. Q 	 I 

2 '·" 1CJ !:>3 I 2 1.1& 21.11 21." I 

19!>111 2 1.11 21.11 21.11 21.11 I 

19~~ I 2 1.Q 21 ... 21. ll 21.4 I


2 '·"19!>6 I 2 1.11 21.14 21.11 21.1.1 21.0 21.111 

19!>71 21.• 21.lt 21. (j 21.cq 21.1&
2 t ·" 2t ·" 19~81 2 1. ll 21.• 2 l." 	 21 ... 21.11 21. •&1 21 ... 21.11 


21 ·" 2 1 • "
1'!>91 2 1.11 21.11 21.11 2 t •II l 21.11 2 I.• 2t .11 

1960 r 2 1.ll 21.11 2 1.11 2 1." 2 1. Q 2 1." 2 1.ll 21.11 21.11
2 '· 41 
1% 11 2 t .• 21.11 21.11 	 21." 21.111 21.11 :11.11 21.fl 21.ll .2 l .112 t." 
1%21 21.11 21.4 21.11 21.Q 2 1 ... 21. 4 f 21.11 21.11 21~11 2 1."21 ·" 2 1 ·" 
1%31 '] 1... 2 1.11 21.ca 21 ... 21.1q 21.11 2 1.11 21.11 21." 21.11 

2 '·" 21 ... 2 1." 
1'6 SI 2 1.11 21." 21.• 2 t. Ci 2 t ... 21.1.q 21.11 21.4 21 ... 2 T .11 21.11 2 1 .11 
1966t 2 1." 21.Q 2 1.11 21. Q 2 1 ... 21.1q 21.11 21.ll 21.4 21.• 21 •• 

1964 I 2 1.11 21.11 21.11 	 21 ... 2 1 .. ca 21.cq 21.11 2 1.11 21.11 2 l.11 2 '·" 

21 ·" 
19Ei 7 f 21.ra 21.4 21.11 2 t. ti 2, •• 21.11' 21.11 21." 21 ... 21.ia 21.ia 21.• 
196rl I 2 1.11 21.Q 21.11 2 .... 2 1.11 I 21.Q 2 1 .11 2 1 .41 21.• 21." 2 1. ll2 t ·" 
1%91 2 1. q 21 ... 21.11 	 21.4 2 1 •II 21.1q 21.Q 2 1.11 21.11 21.Q 2 t .•2 1 ·" 
197() I .:11.ii 2,. If 21.11 21. fl 2 1. q 21.ll 21.11 21.4 21.11 21 ... 21.Q 21.11 

f19711 21.11 21.11 21 ... 2 l ... 21.11 2 t ... 21.11 21.4 2 1.42 1 ·" 2, ·" 2 ,_ ..119721 21.11 2 t ... 	 21.11 21 ... 2t.Q 2 1.11 2 '.q 21 ·" 2 '·"I i973 I 20.1 20.1 20.t 20. 1 20.i 20.1 20. 1 20.1 20. 1 
119711 I 20.1 20.1 20. 1 20.1 20.1 20.1 20.1 20.1 
119751 20.1 20. 1 20. 1 20. 1 20 •• 20.120 ·' 
119H I 20.' 20.1 20.1 20.t 20.1 20.1 'I 
119771 18 .6 18.6 t18 ·" 18 ·" 18 ·" 
f19161 	 18.6 18.6 l18 ·" 18 ·' 
t1979f 	 11.6 I18 ·' 18 ·'I 19e 0 t 16 .3 ,, .l 
l1'3P11 16 .l ' ' I 19l! 21 I 
1 l<JllJI I 
1l'Jf! II I I 
119&!>1 I 
I 19~b I I 
I l9fl 71 t 
(191!81 I 
i 198 91 I 
I 1990 I I 

OEftlSSIOI fACTOBS FOR !EHIClIS THROUGH ftODEL YEii 1975 AID THROUGH 

CAlEIDAR YEii 197~ IBE BASED 01 ACTUAL TESTS or 11-DS! VEHICLES. 

POST-1975 ClLEIDll ?Eli EftJSSlOI FACTORS FOi &Ll WEHJCLES AB! PROJECT!D. 




-------------------------------------------------------------------------------

TlEl.E CAL-IV-4 (JOB.CAL!RDAR Y~ARS 1982-1993) 

~ID-YElB EXH10ST E~ISSIO~ FACTCBS POR DIESEL-POWERED BEAl!-DOTY VEHICLES 
N!T&CG!N CIIDES (G!/~I). 

POR ClLIPOEHil ONLY 

!!ODELi CAtENDlB YEAR - July l 
YEAR. 11982 1983 Vi84 1985 19ec 1987 1908 1989 1990 199 1 1992 1993 I 
----1 ----- ----- ---- -.---:------------._:----~---..;.__________________ --------------1 
19631 21.4 I 
19641 2 1. !I 21.4 I 
19651 21.4 21. (I 21.4 I 
19661 21.4 21.4 21.4 21. 4 I 
19671 2 1. 4 21.4 21.14 21.4 21. II I 
196 81 21. 4 21.4 2,. 4 21.4 2 1. II 21. 4 I 
19691 21.4 21.4 21. 4 ~1.4 21.4 21. 4 21.4 I 
1970 I 21.4 2 1 ... 2 1. 4 21. 4 2 1. ll 21. 4 2 1. ll 21.4 I 
197 11 21. 4 21.4 21.4 21. 4 21.Q 21.4 21.4 2,. 4 21." I 
197 2 21.4 2 1. 4 21.4 2 t. II 21. 4 21. :a 21.4 21. 4 21.4 I21. " 
1973 2 o. 1 2 0. 1 20.1 2C. 1 2 0. 1 20. , 20. 1 20.1 2 0. 1 2 0. 1 20.1 I 
1974 20. 1 20. 1 20. l 20. 1 2 0. 1 20. 1 2 0. 1 20. 1 20.1 2 0. 1 20.1 20. 1 I 
197 5 2 0. 1 20.1 20.1 20. 1 20.1 20. 1 20.1 20. 1 20.1 2 0. 1 2C.1 20.1 I 

I 1976 2 0. 1 20. 1 20. 1· 20. 1 20. 1 20. 1 2 0. 1 20.1 20. 1 20. 1 20.1 20. 1 I 
11977 18.6· '18.6 18.6 18. 6 18.6 18. 6 18.6 18. 6 18.6 18.6 18.6 18.6 I 
1197 8 19. 6 18.6 18. 6 18. E 1 a. G 18. 6 18.6 18.6 18. 6 18.6 18.6 18.6 ! 
11979 18.6 18.6 18.6 18. 6 18.6 1a. 6 18.6 18.6 18.€ 18.6 16.6 18.6 I 
11980 , 6. 3 16.J 16.3 16. 3 16.:? 16. 3 16.3 16.3 16.3 16. 3 16.3 16. 3 I 
11981 16.3 16.3 16.3 16.3 16. 3 16.3 16.3 1L3 16.3 16. 3 1E.3 16.3 I 
11982 16. 3 ' , 6. 3 16. 3 16. 3 16. 3 16.3 16.3 16. 3 16.3 16.3 16.3 16.3 1 
11983 16. 3 16.3 16. 3 , 6. 3 , 6. 3 16.3 16.3 16.3 16. 3 16.3 16.3 I 
11984 16.3 16. 3 16.3 16. 3 16.3 16.3 16.3 16. 3 16. 3 16.3 I 
( 198 5 5.3 5.3 5. 3 5.3 5.3 5.3 5.3 5.3 5.3 t 
J19961 5.3 s. 3 5.3 5.3 5.3 5.3 5.3 5.3 I 
I 198 7 I 5. 3 5.3 5.3 5.3 5.3 5.3 5.3 I 
( 19881 5.3 5.3 5.3 5.3 5.3 5.3 

c: ~119991 5.3 5 .3 ~·j 5. 3 5.3 I ' 
i 1990 I 5.3 5.3 5.3 5.3 J 
119911 5. 3 5.3 5.J I 
119921 5.3 5.3 I 
i 199 31 5.3 I 

·~~=ssICN FACTOBS roa VERICLES TP.ROOGB ~ODEL YEAR 1975 AND !HRC~GE 

CALENDAB YEA?. 1975 AaE BASED CN ACTOAL TESTS OF IN-US~ VEHICLES. 

?OST-1975 CALENCAB YEAR &~ISS!Cti FACTCRS PCR ALL VEH!CLES ARE EEOJECTEJ. 


....~ 202 



TRA,El ~EJCHTIIG FICTOI CILCULATIOI 

(a) ( b) 
lehicle ruction Total Annual nuea·ge ((a)• (b)/SUPI) 
_ _!g!!_ .. !!9i!!!!ll.2!_ Accu•alation late J!l!J.tl llilel_!U£!i~!·73600______ 

1 . 0 .011 
~--

5bf>7.2 0.102 
2 o. B!> 73600 o. ne'' Jf> .o
3 o. '34 b'9900 0 • 1f> 8936f> ·' 
II 0 .131 63300 8292.l o. 1119 
5 0.099 56600 5603.~ 0. 101 
(, o.oCJo 50000 11500 .o 0.081 
1 0.082 ais 600 3739.2 0 .067 
8 0.062 Q1200 25511 .Q o.o•u• 
9 0 .Oft 5 38200 1719 .o O.Ol1 

10 0.013 36000 1188 .o 0.021 
11 0.025 JIH~oo 865 .o 0.016 
12 0.015 .HBDO !> 01 .o 0.009 
13 0 .oil 33100 1130 .3 o.ooe 
lit 0.011 32400 JSb .ta 0.006 
1S 0 .010 309.00 309 .o 0.006 
lf> o.ooe 28700 2 2 'J ••. o.oort 
17 0.oo1 2!> 700 0.001179 ·' 18 0 .006 21100 121.1 0.002 
19 0 .oos 181JOO 92.0 0.002 
20 0 .004 15 llDCI 0.oo1---~l.a!_ 

so Pl: 557211 ·' 

http:J!l!J.tl


TIB LE Cl.L-I¥-!'>I 

lfEBACE CURULITI1E ftILEIGE 
81 YEBICLE ICE - July 1 

· 1 181&DO 
2 13600 
3 . 1~6738 
• 21627S 
5 27CJS62 
6 33617~ 
1 386G~O 
8 QJ2050 
, Q73-2S 

10 51172S 
11 SG7825 
12 582SOO 
t3 f>t6312 
14 6f1Cjlt 12 
15 681712 
16 7t2!'>2~ 
'1 7111125 
18 766650 
19 788131 
20 806525 

Tbe •eth~dolo91 fo~ calculating average cu•ulatiYe •ileage 
is presented in appendix G. 



TU!Ll Cl L-IY-6 

SPIED 'ORl!CTIOI FACTOR CO!FFICIEITS 

FOi DIESEL-POMERID HEIYJ-DUT! YEHICL!S 


FOB .CALIFORIJI OILY 


'------------------~!-!..!1!j!!!•S!£~~l---~------------------' __________ l _____!!~!~~!!!S!~---'---£!!!e!..!9!!a!Ql__ l___!.ll!2iJ!_~J!QIJ____ I 
I !!QH.!:-!!!! I ___ 6,____! _____i;..__ L~l----~------L__ l __!____~_____c____ I 
1 I I I I 
I PU-l9lll O.CJllO -0.055 0.000-1 1.-40 -0.092 0.00101 0.,20 -0.0IU O.OOO•I 
I 
1 

t 
nn-1CJn1 o.a20 -o.os1 

I
o.ooo!>r 1.200 -0.012 

I 
0.00061 0.120 -0.05, 

I 
0.00091 

I t t I I 
11_ 1CJ7!>• _______ 1 1.200 -0.012 0.00061 _ 1. _______________ 1_ 1.uo ____ -0.088 _____ o.oooa1 ____ , _ 1.000 ____ -o.011t _____ 0.00121 _____ 1 



TABLE Cll-H-7 

IDLE EftJSSIOI RITES 

H!At!-DDTI DIESEL VEHICLES 

FOB CltIPOBWIA OIL! 

__________________l__!_d.fil!l!Ilal. I B Ji!!LIU!.J.___ l 
I I ~I l!W l!HICLE I D!TEIIOllTIOI llTE I 
I POLLUTllT I PICD!L tEAI l IPIISSIOI llTE I (PER 10 rOOO PllllS) t 
1-----------1------------ &--------------- --------------------· 

I I I I 
I Hc I PK I -191 3 I 0. ~O 0. 00 l 
I BC I 1!73-1971> t 0.110 o.oo I 
I BC I 1977-1982 I o ... o o.oo I 
t HC I 1983• I 0.2~ o.oo I 

I t I 
co I PII-1973 I 1.12 o.oo I 
co I 197l-197f, I o.i.6 o.oo I 

.co I 1'77-1982 & a.1.6 o.oo t 
co t 1983• I 0.66 o.oo I 

I I I 
IOI I PIE-1971 I 1.11 o.oo t 
IOI I 1'73-197fi I 1.co o.oo I 
IOI I 1971-1979 I 0.93 O.OO l 
101 l t9eo-nu t o.et o.oo 1 
IOI I 1985+ I 0.27 O.OO I 

--------'--------- '------------ --------------· 

The Idle Emission factor is calculated fro• 

the linear equation c =a• bt. •here C is tbe 

idle e•~ssion factor for a •ehicle vitb 

cu•olatiwe •ileaqe "· a and b are the factors 

listed in the abo•e table. and t = ft/10000. 


2Q~6,~-
. ;., ~ 



--------------------------------------------

!ABU CU;-Jf,..8 

COEFFICIEITS ro~ ltG~ WEIGHT l~D lfG. WEIGHT/CID 

FOB DlESEl-POWERED BEl,J-DUTI 'EBICLES 


roi CltIFORlll Oltt 

---------- ·--~l~!OC!!iQ!~---- • ClRBQI 9010Jl~!---•--!IIBO~!l...,2!1J!J~_I
I !Q~!.L!!!.! I __!!Q.___~____!?1___ I ~-:...__1!l___!!LL~!L__!!l____1! L__ I 

r I I I I 

I PBE-197- I 2.058 -o.oos -o.01•1-0.533 -o.OJO o.0,31 o.085 0.020 0.0021 
I I I I I 

1 1CJ711• 1 o.s9J o.01s -0.0061-0.299 o.olo o.00J1 a.us 0.02.J 0.0011 

•-------- '---------.----- '---·---:--------- '--------------' 
Jl(ipnoq) = bO t .bl(W!/1000) .. + b2(1iT/ClD) 

This correction factor is applicable.onlJ to diesel-powered HDls vit• 

weights ran9in9 fro• ''000 lo 55000 pounds and CID of ~-0 ta 600. 


•.' 

2n7·~ 



_________ 

TlBl.E ClL-f-1 

ElHlOST ERISSIOJ RATES 

"OTOllCTCLES 

TOR CILlFOBJll OIL! 

------------~------------1--l-~L~!.!:!l-1~-!--~!!L!!!J:!l_~II I 11 IEW YEllJCLE l DITEllOllTIOI RITE I 

I POlLUTAIT & "ODEL !Eli .ti EPlISSIOI UTE I (PER 10,000 ftll.ES) I 

1-----------1------------11---------------1-------------------~ 

I___________ I II-------------'---------------- 

I I II I 
t RC I PRE-1978 11 8.% I o.ss 
I Rc I l 918 -19 7 9 IJ 'I • 10 I o.s1 
I .HC I 1'80-1981 U l.82 S 0.!>3 
f llC t 1'182 If 0 .82 I 0.23 
I RC f t98H It· 0.29 I 0.21 
I I t I I 
I CO I PIE-1'118 11 ]q.11Q I 3.06 
I co I n7&-1979 11 20 .27 I £..15 
I co I 1980-1982 11 tca.86 I 6. 15 
I co I 1983• ll 2.,11 I 2.00 
r I II I 
& •Os I PRE-1978 It 0.1~ l O.OO 
I IO• I 1CJ78-19l<J II 0.28 I O.OO 
I 101: I 1980-1981& 11 0.56 I O.Oo 
I WOJC ' 198!>+ If o.o• I 0.22 

The !sba~st E•ission Factor is calculated fro• 
the linear equation c = a • bT, vhete C is the 
exhaust emission factor for a wehicle with 
co•ulatiwe •ileaqe ~. a and b ate tbe tactors 
listed in the abowe table, and Y = ft/TOOOO. 



uet.r; CIL-V-2 

ftlD-J!AR EJHAOST Eft!SS!O• fACTOIS FOR l'IOTOBCTCLES 
HTOROCABBOIS (Cft/ftI) 
FOR CAiIFOR•Il OJLI 

l'IODEl. I cunnu IIAB - July 1 
JIU 11970 1'J71 1972 1'J73 l'J 711 "75 ~'9741 1971 1'18 1979 1980 1981 

----1------------------------------------------------------------------~----
1 'JS l I l 0.6 • 

19521 10.6 to .,6 

195 31 10 .5 10 .6 10.• 

19s• r. 10.• 10.~ 10.6. 10 .£ 

19551 10.,11 ro ... tO.!» 10 •• 


10 ·' 
195 r. I 10.1 10.11 10.;.. 10 .5 10.6 10.• 

19!> 7 I 10.;.2 10.·J .10.q 10.11. 10.s 10.,6 10 .6 

1958 I 10.1 10 .2 to .1 10 .... I 0 .II 10. 5 10 .fi 10 .6 

19591 10.1 10. 1 10.2 10.3 10.1& 10.11 10 .5 t0.6 
 10 ·' 196() I 10.0 10., 10. 1 10 .2 tO.J 10.'6 10 .4 10.5 10.,6 to·' 

1% 1 f 9.9 10.0 io. 1 10.) 10.2 10.J 1() •• 10.11 10 .5 10 .6
10 ·' 1%2 9.8 10.0 10. l 10.1 10. 2 1() .J 10.11 10.s 10 .6 10.610 ·' 
1%3 'J. 7 '·'9.8 9.9 10.0 10.1 10.1 10.2 10.J 	 10 .5 .10.•10 ~- 10 ·" 
1%• CJ.~ 9.7 9.8 9. C) 10 .o lO • 1 10. 1 10 .2 10. l 10.11 10 ... t0.5 
1%5 9.5 CJ.,7 CJ .e CJ.' 10.0 10. 1 10.1 .10 .2 10. J 10 ... 10.11 
1%6 '·' 9.6 9.7 9.8 10 .o 10. 1 10 .2 10 .l 10.,'I9.,4 9.5 to. 1 
19ti 7 9.l 9.ta 9 .. ~ '·6 9.,7 '·'CJ.8 9.,9 io.o 10. t 10.1 10 .2 10.l 
19U 9.2 9.,3 9.11 9.5 CJ.& 9.7 9.e 9.9 10.0 10. 1 10. 1 10.2 
1%9 9.1 9.2 9.l 9. Ci CJ .. !> 9.6 9.1 CJ. 8 CJ .9 10 .o 10. 1 10.1 

r 197Cl 9.0 9.2 9.3 9.5 9.7 . 9. 8 9.9 10 .o . 10. 1'.6'. 1 '·2I i 97 1 9.1 '·' 9.4 9.~ 9.6 9.8 9.9 10.0 
! 197 2 CJ. 0 CJ • 1 CJ.2 CJ. 3 CJ • !"> '·'CJ • fl 9.,7 9.8 

9.0 	 9.3 

9 ·"' 9.,4 CJ.8 
f 1971l 9.0 CJ. l 9.2 9.3 9.5 9.6 "J.1 
f 1973 	 9.0 9.,1 9.2 9.J CJ. 5 9.,6 9.7 '·' 

'.4 
'191~ 9.0 9.2 CJ.l 9 ... CJ. 5 9.6 
! 1976 '·' 9.1 9.2 9.3 '.Q 9.~9.0 
11977 9 .• o 9.1 9.2 9.3 9.,11 
111J1e ... 7 4.8 s.o 
I 1979 ... 1 II"·'.8 ,, • 9 
119~0 3.8 3.9 
1198 1 I l.f:I 
i 19112 I 
I irrn J I 
; l9t! 'I I 
I 198~ I 
I 1438 f> I 
I l98"/ I 
11988 I 
11989 I 
11990 I 

•EftJSSIOI 	 FACTORS FOi ¥EHlC1£S THROUGH ftODEl !Iii 1975 llD THIOUGH 
CAL!IDAB JtAI 1975 IRE BISED 01 ACTUAL TESTS OT II-US! YEHICl!S. 
POST-1975 CALEIDAB JEIR EftlSSIOI FACTOBS 101 Ill YIHICLES ll! PROJECTED. 

0·1:G_?"-,,
~~-J ..... , 



-------------------------------------------------------------------------------

USLE cu-v-2 j'f()R CAUMDlR YEARS 1982-1993) 

tlU:-YEA!i !IH1UST UISSI ON PACTOR S FOB !!O'IOBCYCl.!S 
HYOBCC!BBONS (G !!!/~I) 
POB CUUCBNIA ONLY 

-----------------------------------------------------------------------------~-
ltlOOELI CU!lHlU YElB - July 1 
IY!AB 11902 1983 1984 1985 1986 198 7 1988 1989 1990 1991 1992 1993 I 
1----i------------------------------------------------------------------------1 
119631 10.6 I 
t 19641 1a.6 10.6 I 
1196 SI 10.s 10.6 10. 6 I 
119661 10.4 10.5 10.6 1O. E I 
119671 10.4 10.11 10. 5 10. 6 10. i; I 
J 196 91 1o. 3 10." 10.4 10. : 10.6 10. 6 I 
l 196 9 I 10.2 10.3 10. 4 10. II 10.5 10.6 10.6 I 
1197 Ci 1 0. 1 10.2 10.3 , 0. 14 , c. " 1o. 5 10.6 10.6 I 
11971 I 1o.1 10. , 10. 2 10. 3 1Q." 10. 4 10.S 10.6 10.6 I 
119721 1 0. 0 10.1 10.1 10. 2 10.3 10. 4 10. 4 10.5 1 0 .6 10.6 I 
119731 9.9 10. 0 ' 10. 1 io. 1 10.2 1o. 3 10.4 10. l.l 10.s 10.6 10.6 I 
t 197-+ I 9.8 9.9 10.0 1o. 1 10. 1 1o. 2 10.3 10.4 10. (I' 1o. 5 10.6 10.6 I 
1197 5 I 9.7 9.e 9.9 10. c 10.1 1o. 1 10.2 10.3 l 0 • I+ 10. 4 10.S 10.6 I 
J , 91 61 9.6 9.7 9.8 Q-.0 , 10.C 1o. 1 10. 1 10.2 10.J 1o. ii 10.4 10.5 I 
119771 9.5 9.6 9'. 7 9. E 9.9 10.0 10. 1 10. 1 10. 2 1o. 3 10.4 10.4 t 
119781 5., 5.2 5.3 5. 4 5.5 5. 6 5.6 5.7 s.0 5.8 5.9 6.0 I 
11979 I 5.0 5.1 5.2 5.3 5. II 5. 5 5.6 5.6 5.7 s. 8 s.a 5.9 I 
119801 4.1 4. 2 4.3 ~.4 4. 5 4.6 4.7 4.8 4.8 5.0 I". 9"· q
119811 3.9 4. 1 4.2 4. 3 4. II 4. 4 4.5 4.6 4.7 4. 8 4.8 4.9 I 
119821 0.8 0.9 0.9 1.0 1.C 1. 1 1. 1 1. 1 1.2 1. 2 1. 2 1.3 I 
11983 t 0.3 0.3 0.4 0. It o. 5 o.s 0.6 0.6 0.6 0.7 0.7 I 
119841 0.3 o. 3 0.4 0.4 0.5 0.5 C.6 0.6 0.6 0.7 I 
1198 SJ o. ~ 0.3 0.4 o.s o.s 0.6 0.6 0.6 I0." 
1198 61 0.3 o. 3 o.~ 0.4 c.s o.s C.6 C.6 1 
119871 o. 3 0.3 0.4 0.4 0.5 0.5 0.6 I 
119881 0.3 0.3 o.u 0.4 o.s 0.5 I 
I 19891 0.3 0.3 0.4 0." 0.5 I 
I 19901 0.3 0.3 0.4 a.u I 
119911 0.3 0.3 0.4 I 
119921 0.3 0.3 I 
1199 31 0.3 I 

•EalSSION 	 FACTCBS FO~ VEHICLES 1HROUGB "ODEL Y!!B 1975 lND THROUGH 

CAL!NCAR YEAR 1975 ARE B~~E) ON ACTOAL TESTS OF IN-CS~ VEHICLES. 

POST-1975 CALINDAR YEAR E~ISSICN FAC~ORS FOR A:l V!HIC~ES ABE PROJECTED. 




TlBLE C.U.-Y-l 

ftID-YIAI EIHADST EftISSIOI FACTOtS FOi ftOTOICJCL!S 
ClllOI IOIOIIDY (Cft/!I) 

FO!t CA LI 1011111 0 l:U 

tl'IOllEll CAUIDAR nu - July 1 
lf!U 11CJ70 1911 1972 191]. 19711 197!> 1H6 l97J 1978 1919 1'80 l981 
I --- -1 -- ------------------------ -- ----------- ... ----- -_-- ----.------------------
119!>11 .. 3 .l r• 
'19521 
119!>3 

"2.9 
.. 2.s 

14].] 

112.9 41.l 
f 
t 

119!>11 
t 19!>!;! 
I 19!it. 
'19!> 7 

19!18 
l9!>9 
1%0 
19b 1 
196 2 
1963 
1'9fiCI 
1965 

• 2.2 
ci 1.e.II '·' 1. 0 

" (l ·'•0.2 
39.8 
H.4 
38.9 
38.5 
3 e.o 
37.5 

02.5 
ct2.2 
" 1. e 
Q l ... 
II l.O 
110 .6 
110 .2 
39 .e 
39.4 
]8. 9 
]8.!> 
38.0 

Q2.9 
lt2.5 
42.2 
ll1.8,.,.. 
q 1.0 

110 ·' 
110.2 
19.8 
19.Q 
]8. CJ 
18.,,., 

llJ.J 
112.9 
Q 2. !> 
112.2 
111.8 
.. 1 ... 
Cl 1.0 
'40 .6 
(10 .2 
39.8 
39.4 
38 .CJ 

4 l .l 
II 2.9 
112.5 
112 .2 
Q '.8 
Q 1.11 
41.0 
•o.6 
110.2 
19.8 
JCJ.Q 

Q J.l 
112.'J 
42.5 
1t2.2 
• 1.8 

'"·",. 1. 0 
CI0.6 
•0.2 
39.8 

QJ.J

"2.' 
42 .!>•2.2 
•at .8 
'1.11 
r11.o 
110 .6 
110.2 

Ql.3 

.. 2 ·' • 2 .5 
•2.2 
"1.8•1.• 
"1.0 
ll0.6 

u.1 
,. 2. 9 
112 .5 
'12.2 
4108.II l '·" .O 

113.J 
•2.9 
112.5 
•2.2

Cl'·'Q1.CI 

111.1 
lf2.9 
42 .s 
112 .2 
41.8 

.. J.l 
112.9 
•2.s 
•2 .2 

1<)f,6 
t%7 

31.0 
36 ... 

J7 .!> 
H.O 

38.0 
ll .!> 

38 .5 
38 .o 

JB • 'J 
J8 .!> 

19.11 
38.9 

l9.8 
39.• 

160.2 
19.8 110 ·' 110.2 

111.0 
40.& "'·"•n.o 

'1.8 
111.4 

lCJb fl H.8 36.ll 11.0 37.S 38.0 38. s lB.9 341.lt 39.8 •0.2 110 .6 II 1 •. 0 
1%9 
1970 

35 .o 
H.6 

15.8 
15.0 

16. Q 

lS.8 
31.0 
36.4 

37.5 
11.0 

38.0 
37. 5 

38.S 
18.0 

JS.CJ 
J8.S 

39.11 
18.9 

)CJ.8 
39.11 

40 .2 
39~8 

11,0 ·' 
110 ~2 

1971 34 .6 15.0 35.8 J6.4 37.0 17.5 38.0 JS. 5 38.9 39.• 19.B 
14J72 Jl.6 l!i.O J s .e 36.11 l7 .o 37.S 38.0 38.S 18.9 l 9 ... 
1973 
19711 

Jll .6 H.O 
JQ .6 

J!>.8 
J 5. 0 16 ·' l5.8 

31.0 
J6 .11 

37.S 
37. 0 

38.0 
37. !) 

18. 5 
38.0 

38.9 
38.S 

1975 
197b 
1977 

311.6 JS.O 
]Q .6 

J!>.8 
1s.o 
Jll .6 

36.11 
l!>.8 
l !>. 0 

31.0 

16 ·" 
J!>. 8 

l7.5 
11.0 
16.Q 

38.0 
ll.S 
11.0 

l!H.8 20.6 21.5 21.0 2•.l 
197.9 20.6 21.s 21.0 
19~0 l!ii .2 '6. t 
198' 15.2 

f 196 2 
1198 3 
I 19811 l 
I 198 !>I 
t 19E 61 
1na11 
119PI! I 
I 1%9 t 
J 1'9V I 

•f"l~5IO• FACTORS FOR 'IEBICl!S THBOOCH "00!1 !E&R 1975 llD TBIOUGH 
CAlEIDAI YEAB 1975 ARE BASED OJ JCTOIL TESTS OF IJ-US! •!BICL!S. 
POST-1975 CALEIDAB t!&R EftISSIOI FACTOBS FOl ILL YEIICLIS IRE PROJECTED. 

,· ~ .~· ( . 

2~).:o~ 



-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

Tlf!L! Cll.- '9-3 (PCB CALl!lNDAB YEA.RS 1982-1993) 

IUD-YEAB EXfflOST !!ISSIOM f ACT.OBS FOB !!OTCRCYCLES 
CHBOI !!ONOIIDE (G!!/!II) 

POil ClLIPORMIA. ONLY 

.;.PIODEL. c1u:rnaa YEAR Joly 1 
IYEAR 11982 1983 1984 198 ': 19e6 1987 1988 1989 1990 1991 1992 1993 I 
----1~------_;_------------~--------------------~-~------------------------1 
196 31 143.J I 
196 4t 42. 9 43 • .: I 
19651 ll 2. 5 42.9 143.3 I 
196 61 If 2. 2 42.: 42.9 43 • .: J 
196 71 41. a 42.2 42.5 42.9 43.3 I 
19681 41 ... !11. s 42.2 42. ': 42.9 113.3 I 
196 91 41.0 "1. II in.a 42.2 42.5 42.9 43.3 I 
197 01 110.6 41.0 41.4 41. e 42.2 42.S 42.9 1&3.3 I 
1971 I ff O. 2 40.6 111. 0 41. ll 41.8 42.2 42. 5 112.9 ll3.3 I 
197 21 39.8 40. 2 40.6 41. 0 41.4 1t 1. e 1n.2 112. 5 .. 2.9 43.3 I 
19731 39.IJ 39.8 40.2 40.6 41.0 41." 41.8 42. 2 42.5 42.9 43.3 I 

J 19HI 38. 9 39.4 35.8 40. 2 40. 6 41.0 41.4 41.8 42.2 42.S ' 42.9 lt3.3 I 
1197 51 38. 5 38.9 39. !I 39.S '"a. 2 40 •. 6 4,. 0 41.4 41.8 42.2 tf 2. 5 42.9 I 
119161 38.0 38.S 38.9 39.4 35.8 40.2 4 o. 6 '41. 0 41.8 '42;2 42.S.. 1 • " 
119771 37 .s 38.0 3E.5 38.9 39.ct 39.8 ao.2 40.6 41.0 4 1. a 41. 8 42.2 I' 
119781 25.5 26.5 27.5 28.5 29.4 30. 3 31. 1 31. 9 32.8 ' 33. 6 311.3 35. 1 I 
J 19791 24.3 25.5 26.5 27. 5 28.5 29.4 30.3 31.1 31.9 32.8 33.6 34.3 I 
11980 I , 1. 6 18. 9 20.0 2,. 1 22. 1 23. 1 24.0 2'l.9 25.7 26.5 27.J 28. 1 I 
119811 16. 1 17.6 18.9 20.c 2,. 1 22., 2.J. 1 24~0 2'4.9 25.7 26.5 27.3 I 
1198 21 15. 2 , 6. 1 17. E 18. s 20.0 21. 1 22. 1 23. 1 211.0 24.9 25.7 26.5 I 
! 19831 2.8 .3. , 3.E 4.C 4. 4 4.7 5.1 5.4 5.7 6.C 6.2 I 
I 198:0 I .2. 8 3. 1 3.6 4. 0 4. :i 4.7 5. 1 s. 4 5.7 6. o· I 
I 198 51 2.~ ~. 1 3.6 4.0 4. II ~.1 s. 1 5. (I 5.7 I 
119861 2.e 3. , 3.6 4.0 4 .11 4.7 5. 1 S.4 I 
I 19871 2.8 3. 1 3.6 4.C 4. 4 4.7 5.1 I 
119881 2.8 3. 1 3.6 4.0 4." 4.7 I 
119891 2.8 3. 1 3. 6 II. Q 4.U I 
J 1990 I 2.8 3. 1 3.6 4.0 I 
119911 ' 2.a 3.1 3.6 I 
119921 2.8 3.1 I 
119931 2.8 I 

*E~ISSION F'CTCES FOR VEHIC~ES 1HROCGH j~DEL reAR 1975 AND ~RROOGB 


CALENDA3 YEAR 1975 ARE BASEJ CK AC!UAl TESTS OF I~-USE VEHICLES. 

POST-1975 CAlENt!P. YEAB E~ISSICN FACTORS FCR ALL VE9rct~5 ARE PROJECTE~. 


z~~-, 
:~. ., .:~·: ~ 



.TlB L! CAL-,-4 

f!ID-YEAR EJHIOST.. UIJISSIOI. FACTORS FOi l!OtOICYCUS 
. •lTROC£1 OllDE~ (G~/~I) 

rop CALJFOl~ll. OIL! 

. . 
IP!OfHI CALEIDAR YEAR. - July t 
l!tAR 11970 1971 1972 1,73 ''7~ 197~ 1976 1977 1978 1979 1980 . 1981 I 

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

1---- -- -----------,- -----------------------------.-----------------------·------I 
11CJ~1 0.1 1• . . I 
llll!~2 0.1 0.1 I I 
ll<J~J 0.1 0.1 0.1 I I 
119~• O.l 0.1 0.1 O.t I I 
119~!> 0.1 0.1 0.1 0.1 O.l I 
119~i 0.1 0.1 0.1 0.1 0.1 0.11 
11CJ~7 0.1 0.1 0.1 0.1 0.1 ·0~11 0.1 
j195(1 0.1 0.1 0.1 0.1 0 •.1 0.11 0.1 .0.1 
11959 0.1 0.1 0.1 0.1 0.1 0.11 0.1 0.1 D. 1 

1%0 0.1 0.1 0.1 0.1 0.1 0.11 0.1 0.1 0. l 0.1 
lCJf>l 0.1 0.1 0.1 0.1 0.1 0.11. 0.1· 0.1 0. l 0.1 0. 1 
1CJb2 0.1 0.1 0.1 0.1 0.1 0.11 0.1 0.1 0.1 0.1 0. 1 0.1 
1%3 ().1 0.1 0.1 0.1 0.1 0.11 0.1 0. 1 0. 1 0.1 0. 1 (). 1 
19£4 0.1 0.1 0.1 0.1 0.1 0 •. 11 0.1 0.1 0.1 o.t 0.' 0. 1 
196!> O.t 0 •. 1 0.1 O.l O.T 0.11 0.1 0.1 0.1 0.1 0. t 0.1 
1%6 0.1 0.1 0.1 0.1 O.t O.lf 0.1 0.1 0. 1 0.1 0.1 0.1 
19671 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0. t 0. 1 ·o. 1 0.' 0. l . f 
1%ti1 0.1 0.1 . 0.1 0.1 0.1 0.1 0.1 0.1 0. 1 0.1 0. 1 O.l I 
T%9! D.l O.l 0.1 D.l D.l 0.1 0.1 0.1 0.1 0.1 0. 1 0.1 
l'J701. 0.1 0.1 ·0.1 0.1 0.1 . 0 •.1 0.1 -0.1 0.1 0.1 0.1

0 ··' 1'3711 0 0 1 0.1 0.1 O.T 0 0 1 0.1 0.1 0. 1 0.1 0.1 0.1 
19721 0 .. 1 0 .. 1 0.1 0.1 0.1 0.1 0.1 0.1 D • 1 (). 1 
19731 o. 1 o. t 0.1 0 •.1 0.1 0.1 0.1 0. 1 0.1 
19741 0.1 0.1 0.1 0.1 o.t 0.1 0.1 c.1 
1975( 0.1 0.1 0. 1 0.1 0.1 0. 1 0.1 
1976 0.1 0.' 0. 1 0.1 0.1 0. 1 
1977 0.1 0.1 0.1 0.1 0.1 
1CJ78 0.3 0.3 0 .3 O.J 
1979 o.J o.J O.l 
1980 

Cl·'0 ·' 0 ·'1 '38 1 

19ti2 

1 CJ(' J 

19e11 

198~ 
19(16 
198 7 
1968 

11CJl!CJ 
11':!90 

•E~ISSIOI 	FACTORS FOR YEIICLES THROUGH "ODEl IEAR 1915 AMD THROUGH 

CllE•DAR f!ll 1975 AIE BASED o• ACTUAL TESTS or Il-OSE 'EHICLES. 

POST-1975 ClLEIDAR YEAR EftISSIOI FACTORS FOi ALL VIHICLES ABE PROJECTED. 




-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

IU!L! CAL-V-4 (fCR CA LE~DlR YEARS 1982-1993) 

i:UD-YElEI EXHAUST ?!!ISSI OH f' lCTOll S FOR l!OTCRC:YCLES 
llITRCGEN OXIDES (G!!/!II) 

FOll ClLilORNil OUY 

I MODEL I CAllliDU YE.U - July 1 
I !?Ail 11982 1993 19'34 198 5 1986 1987 1988 1989 1990 1991 1992 1993 I
1----1----------------------------------------------------------------------1

119631 0. 1 I 
I 196U I 0.1 0.1 I 
119651 c. 1 0. 1 0. 1 I 
119661 0. 1 0. 1 0.1 0. 1 I 
1196 71 o. 1 0. 1 0. , 0. 1 0.1 I 
119681 c. 1 0. 1 c. , 0. 1 c. 1 o. 1 I 
I 196 9 J 0. 1 0. 1 0. 1 o. 1 0.1 o. 1 0. 1 I 
1197 OJ c. 1 0.1 c. 1 (). 1 0.1 0. , o. 1 0.1 I 
I 197 t I a. 1 0. 1 c. 1 o. , 0. 1 o. 1 o. 1 0. 1 0. 1 I 
11972 J 0. l 0. 1 0. 1 0. 1 0. , a. 1 a. 1 0.1 0.1 a. 1 I 
1197 3 I 0. 1 i) • , 0. 1 0. 1 0. 1 0. 1 0.1 0. 1 0. 1 o. 1 0. 1 I 
I 1974 J 0. 1 c., c. , o. , 0. 1 o. 1 0. 1 0. 1 0 .1 a. 1 0. 1 0.1 I 
1197 51 c. , 0. 1 o. 1 0. , 0. , a. 1 o. 1 0. 1 0. 1 o. 1 0.1 Q. , I 
1197 61 C.1 c. 1 0. , 0. 1 0.1 0. 1 o. 1 0.1 0. 1 0. 1 0.1 0.1 I 
1197 71 0. , 0. , 0. 1 0. 1 0. , o. 1 0.1 0., 0.1 o. 1 0.1 o. 1 1 
119781 C.3 0.3 0.3 0. 3 0.3 o. 3 0.3 0.3 0.3 0.3 C.3 0.3 I 
119791 0.3 0.3 o. 3 0. 3 0.3 o. 3 0.3 0.3 0.3 o. 3 0.3 0.3 .1 
l 198 cI 0.6 0.6 0.6 0.6 0.6 o. 6 0.6 0.6 0.6 0.6 0.6 0.6 I 
I 198 1 I 0.6 0.6 0.6 o. 6 0.6 o. 6 0.6 0.6 0.6 ·o.6 0.6 0.6 I 
119821 0.6 ::i. 6 o. 6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 I 
119331 0.6 0.6 0. 6 o.t 0.6 0.6 0.6 0.6 0.6 0.6 0.6 I 
i 198it I 0.6 0.6 0.6 0.6 0.6 0.6 0.6 o. 6 0.6 0.6 I 
1198 51 0. 1 0. 1 o. 1 0.2 0.2 0.3 o. 3 0.3 0.4 I 
119061 0. 1 o. 1 a. 1 0.2 0.2 0.3 C.3 0.3 J 
I 19 e7 l o. 1 0. 1 0. 1 0.2 0.2 0.3 O.J I 
11988 J 0., 0.1 0.1 o. 2 0.2 0.3 I 
119891 0.1 0. 1 0. 1 0.2 0.2 I 
I 1990 I 0. 1 0. 1 C.1 0.2 I 
1199 1 I o. 1 0. 1 0. 1 I 
I 19921 0. 1 0.1 I 
I 199 3 I 0. 1 I 

•E~ISSION 	FAC~CfiS EOh VEHICLES ~BROUGH ~ODEL YEAR 1975 AND :HRCOGH 

CALENDAR YEAR 1975 ARE BASED CN AC:CAL TESTS CF IN-OSE VEHICLES. 

POST-1975 CAL!NDlF !EAR EeISSICN !ACTORS FOR ltt 7EHICl?S 1EE PBOJEC~ED. 


01i ·~ (!..••.•I 



TABLE CA L-V -!> 

TfllY £1. W £1.GffT UG FACTOR .CU.CULi TIOI 

.!!QIQ!f!£.I:~ 

(a) (b) 
Yeh icle Fraction Total A nnu.al rr ilea9e ((a} 9 (b)/SUft) 

Travel Fraction__!q~-- _lli.i!!ill.i!UL ~~Y!.Y.il.ti~!Lll!! .1!l!Jli -----o .107____
1 o. 105 2010 211 .o 
2 0.22!> 2!>10 !>611.7 o.2aft 
3 0.206 2010 "26 ... 0 .2 Ht 

0. 1114J lti!>O 27S .f> 0. 1'10" .,") 0.0,1 1720 lf>b .I! o.oss 
0.062 1620 100 ... 0 .o !> 1 

1 o.Olff> 1!>!>0 11.3 o.ou 
8 0.033 1490 0.02~ 

"' .2CJ 0.029 , "30 14 1 ;,") 0.021 
10 0.021 '390 ]2 .o 0.016 
11 o.ooe 1350 10 .s O.OO!> 
12 0.005 '320 6 .b 0.001 
1l 0.011 1290 16 .8 o.oos 
111 o.ooo 0 0 .o o.ooo 
15 o.ooo 0 0 .o o.ooo 
16 o.ooo 0 0 .o o.ooo 
17 o.ooo 0 0 .o o.ooo 
18 o.ooo 0 0 .o o.ooo 
19 0 .ooo 0 0 .o o.ooo 

____Q..&_20 o.ooo 0 o.ooo 
s 011: l973 .2 



TABl.E CAL-Y-~A 

AVERAGE CUftOLATIYE ftILElCE 
BY ¥EHICLE ACE - Julf 1 

1 ~03 
2 2073 
J '4«&65 
.. b563 
~ 8Al2«& 
b 101Q7 
7 t 1111· 
e, tJJ22 
9' 1Q812 

10 162Q5 
1 ( 17615 
12 1898b 
l] 2030b 
14 21597 
15. 22867 
16 24117 
17 25JCl9 
18 26569 
19 27779 
20 28979 

The •ethodolo9y tor calcolatinq a•era9e cu•ulati•e •ileage 
is presented in Appendi• c. 



TULE CAL-~-£ 

General For•ula tor lipstvx 

Tbe qenerill far•ula for tbe speed-te11perat1.11:e'.'"bo.t/cold correction 
factor. RLpstvx, for ftOTORC1CLES is qi••n bf: 

Ripstn ... J!!!!!.!H1!..L.!_!!~3TH!L.L@.!G2U!J!l 
II [1101'1 

where (usin9 • for 11ultiplication and e•p for e•ponential function): 

IUG lTERl'I w • (e 'Ip (a- b•T) t c + d•A)•(•(2.sl)/•(2.26)) 
IUGJTER" x • ( e • t0)*(•(9.sl)/•(q.,n)) 
8AG2TERft • ( l -w -z} o ( h + j01)0(Y(CJ.s2)/Y(q.16)) 
DEIO!t (dO + dl•A) 

v "' fraction of total miles vbich are dri•en in cold start condition 

x !faction ot total •iles which ate dtiwen in hot start condition 

T "' a11bient te•perature (f) 

A •~hicle age •inus 1. in years 

g index for 11odel-1ea1/re9ion groups; see Ta~le I-6a 

s1.s2,sl = averaqe speeds (miles/hour) for. bags 1, 2, and J 

v(g,$l) ~ ba9-specif1c speed correction factor; see lppendi• B 


and 111h ere: 

a,b,c,d,e.f,h.j,dO. and d1 ace constant coefficients vhicb are 


functions of model-y••r qrou~ and pollut•nt. as tollo111s: 


1Poi-iq~,---;---,---b---,---c--1--r--.--;-~1-"t--i--h---.--3--1"do--1-d~ 

1--- ---1-------1-------1------r----~1------1-----1------1-----1-----r--~ 

I HC 1 I 2.9110t.01117791 .'131 .5691 ri.75 I .3931 5.t.9 I .•711 5.fl71 .47 
I HC 2 I 2.9JTO .0147791 -2.1111 .8611 2.113 ' .!i5!H 2.61 I .5971 2.eo1 .6ta 
I HC 3 I 2.llJJ9 .0235911 .6231 .3011 t.11 I 2841 1.05 I .2701 t.J8f .280 

l HC II I 1.9931& .0222b9f -.032t .1111'">1 .497 I ·.3s11· .21111 .1751 .51&1 .2e 
---1~------ -------1------1-----1------1-----1------1-----1-----1---

co 1 I 5.65118 .0159f.5f-11l.7•1 CJ.621 1t2.e1q 5.7lil 57.571 7.74156.•Ull.59 
co 2 I 5.65'18 .0159651-JJ.891 9.771 25.161 Q.111 l!i.901 f>.70fl6.4016.79 
co J 1 s.sq6o .02891451 11.291 q.2•q 1s.es1 2.l•I 21.n1 J.u12J.101J.1q 
co II I 14.2391 .0175221 -.20 I 6~991 11.121 2.201 l.961 2.121 6.9813.111---1------- -------1------1-----1------1-----1------1-----1-----1--~ 

Nall 1 I -100. o.o I 1.111 I o.o I l.25 I o.o 'o.et I o.o I 1.0 I o.o 
NOJ 2 I -100. o.o I 1.16 I o.o I 1.26 I o.o I o.ao I o.o I 1.0 I o.o 
JIO:r ] I -100. o.o I 3.26 I .H'">I 2.CJCJ I .1s1q 1.aCJ I .1161 2.u1 .18 
no~ 11 1 -100. a.o 1 1.os 1 .11e1 2.ee 1 .1801 2.01 1 .1261 2.~61 .1e1 

--'------- ______ , ______ l ___ t _____ , _____ 1___, ____ 1___ ,_.:_ 1 

f I Osed for l!odel Y~ars: I 
I EqD 1------------------------------------1 
1----I ,I ____________________________________BC co I ro r 10. IfOI a.nd , 

I 1 i Pre-1978 I Pre-1978 I 
I 2 I Post-t977 t Post-1'377 I 
I l I lot tlsed I lot Used I 
I " I lfo t Used I lot Used t 

r-----'--------------'-------------' 

http:J.u12J.101J.1q
http:f>.70fl6.4016.79
http:7.74156.�Ull.59
http:j01)0(Y(CJ.s2)/Y(q.16
http:d�A)�(�(2.sl)/�(2.26


TAB 1l Cl J.-Y-f>a 

Specification ot Speed Ter•s (V9) 
Used in the General ror••las tor Ripstwx 

TOR CALIFORWlA OILY 

California 

California 

Pte-1978 

1978+ 

Croup 

Croup 

2 

Ha 

'2~8 
~: . ' ~: ~~ 



TlllJ.E ClJ.-,-l 

. - .~ . . 

IDLE EftISSlOI BITES 

FOi CILIFORIIA OILY 

________________l__! __.L~!!L!!.l!...l-1--!-~U!!I!..a.l.___ I 
I If l!W VEHICLE I DETEllOllTIOI RATE I 
I POLLOTAJT ftODEI. JEIB II EllISSIOI RAT! I (PER 10 .ooo IHI.IS) I
1----------- ------------•f---------------1--------------------1 
I tl I I 
I RC PIE-1978 11 J .116 I o.J1 r 
r RC 1978-1979 1.a 1 I o.2s I 
I RC 1'80-198' II 1.Cl8 I . 0.21 I " 
I BC 1982 JI o.32 I 0. t2 , 
I RC 1983+ If 0." I 0.12 I 
I tl I 
I co PR!-1978 It 11.!>7 I 1.10 I ' 
I co 1978-1979 It 6.82 f 3.61 r 
I co ' 1980-1982 II !>.oo J .61 l 
I co I 1983• 11 0.91 I 1. 11 I ' 
f r I l 
I JIOJ I PRE-1978 " II 0 .o' I o.oo I 
I IOI I 1978-1979 II 0 .02 I o.oa I 
I •01 l t980-198Q Ii o.o• l o.oa I 
r IOJ I 1985.e 11 0 .o 1 t a.oo I

'-----------'----------'' -----------'-------------· 

The Idle Emission Factor is calc~lated fro• 

the linear equation c z a+ bl. •here C i& the 

idle emission factor for a yebicle •~th 


ca•olati•e eilea9e ~. a and b ace the tacto(s 

listed in the abowe table. and 1 ~ ft/10000. 


t' "''; 1 . 



n etE ca i-v·-s · 


crankcase and E•aporatiwe HC E•ission ractors 

(q•/•1) 

l'IOTOICYCLES 


FOR CALIFORIJA OILY 


Pre-tCJl8 

ZZ'O
'.· 



BOBILE SOURCE !ftlSSlOI FACTORS FOR HIGH ILTITDDE ll!IS 

This part contains the tables appropriate for use in 

altitude locations. The eaission factors and correction 

factors contained in this part constitute official EPA 

rewisions to the high-altitude •otor webicle eaission 

factors in Sapple•eat lo. ~ to AP-•2. Co•pilatian of &ir 

Pollutant !•ission Factors(Dece•ber. 197~). 

Users of these rewised high-altitude factors are 

adwised to be thorougbly fa•iliar vitb tbe inforaation 

presented in this docu•ent to ensure correct use of the 

infor•ation presented in this part. 

For ease of use. the tables in this part are nuabered 

in an identical fashion to tbe •9-state tables. vith the 

addition of the letters •n1• to tke be9i1nioq of th• table 

Dll•bers. and ther ••J be substituted for the ta bl es ia Patt 

One. 

Denwer. Colorado is the high-altitude location in vh1cb 

webicles are tested fot the E•ission Factor Proqra•. These 

high-altitude factors are applicable to all locations at an 

altitude 9reater than 4000 feet. 



TlBL! HI-I-l 

ElllQST EftlSSJOI IATES 

LICHT-DUTT fEBICLES 

FOR RIGR-lltITUD! llEIS OILY 

_________________! __,. - fGfll!!lLU_l_ ------ _!__ J~H!l!!ILll 


I I It IEW YIBICLE I DITHIOllTIOI llTE 

r POLI.UT UT I l!DDEL TEAi II !llISSIOI UTE I (PEI 10 1'000 lllLIS) 


·----------- ----------~··--------------- -------------------
' I 


RC PIE-1%8 6.03 o.~s
t 
RC 1968-19711 I 4& .01 0. !t~ 


HC 197S-1976 I 1.83 0.21 

HC 1977 l 0.10 o.2l 

HC 1978-1979 l t.83 0.23 

RC 1980 I 0.21 o.2:i 

HC 1981-l983 I 0.21 0.23 

RC 1984. I 0. u 0.21 


I 

co Pflt-1968 110.0ll 2.81I 

co tcJ68-19711 I 76.n 11.2 .. 

co 1975-1976 fl 18.11 2.80 

co 1977 10. JO 2.80 

co 1'78-1971J 11.11 2.80
II 
" 
co 1980 II f,. 18 2.JO 

co I ne.1-1983 II 2.88 2.00 

co I 198'• II 1.•o 2.00 


' 
 ti 

10• I Pl E-196 8 ll o.oo 

IOX 1968-1972 II 1.00 '·" o.oo 

IO:r r 1973-1974 II 0 .oo 


I 

l.'" IOJC I 1CJ7~-1CJ7f> It 1.!>0 o.oe 

10• I 1977 1.CJO 0. 16 

IO:r I 1978-1979 ll 1.~o o. Ht 
" 
10:1 I 1980 II 0.CJ] o. u, 

IOI I 1'81-198] II 0.18 0.22 

10• I 1984• If 0. 29 0.22 


~---------(-~----~-~··---~~--~--- ------------- 
The !abaust l•ission Factor is calculated f roa 

tbe linear equation c • a• bl. where C is the 

e•haust eaission factor for a Yehicle vith 

cu•ulatiYe ailea~e n. a and b are the factors 

listed in the abowe table. and T = ft/10000. 


I 
' 

I 

I 


222 
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------------------------------------------------------------------------------

------------------------------------------------------------------------------

TABLE 11-1-2 

BID-lllR !IBIDST EftISSIOI F1CT08S TOI LJGBT~DUTY fEBICLES 
RYDIOCllBOIS CGB/ftl) 

FOi HIGH-AlTITUD! IEGJOIS Oil! 

l'ODEL I c 11.!IDAI . TUI - .:tul '1 1 
TEAR 11970 1971 1972 1973 1'11a 1'15 1'7' 1971 1'78 1CJH 1980 1981 

----·----------------------------·------------------------------------------
19511 1 s.J ,. 
19!>2' 15.1 t5.J I 

1953( 14 .8 15.1 t5.l I 

T95' I 141. 5 ts. 1 15.l. I
"'.e
195 5 I 111.1 u.s tai .e. 15.1 15.l I 

1'56 I 111.0 ll&. J l,.s 111 .e 1s.1 15. l I .
1l.,19571 1Ca .o Jii .• 3 lQ .5 111 .B 15. t I 15. l 

1958( 11.1 13.6 11•.0 111. l 1'1.5 111.e1 15. 1 15.l 

19591 1 2.CJ n.1 13.6 111. 0 11& .l tii. 5 I tll .a 15.1 15.l 

196 oI 12.f> 12.CJ lJ.l tJ.b ....o lQ. l u .a .15. 1 15. l
"'. 5
196 t I 12.2 12.6 12.9 13.3 1 l .6 111.0 1•. J 1q .!> u.a 1!>. 1 t5.l 

f 1%2( 11.7 12.2 12 .f> 12.9 t3 .l U.6 116.0 11& • l u.s 14 .8 15. l 15.l 
119£>31 11.2 11. 7 12.2 12. f> 12.9 ll.J U.6 1fl.0 111.1 1• .s 1q .8 1s.1 
1196111 10.1 11.2 11. 7 t2 .2 12.6 . 12. 9 H.l 13.6 111.0 ".l u.s 111.s 
119651 10.0 10. 7 11.2 11.7 12 .2 12.6 12.9 n.1 11.6 , ... o 111 .l , ... s 
'19661 9.11 10 .o 10. 7 n.2 11. 7 l2.2 12.f> 12.9. u. 3 13.6 "'.o 111.1 
I 19671 8.7 CJ.II 10.0 10. 7 11.2 tt. 7 12.2 12.6 12.9 ll .l 1l .6 111.0 
(1%Bf 6.0 6.7 7.Q e.1 8.7 9.2 9.8 10.2 10.6 11.0 11.l 11.1 

U69 ~.1 6.0 6.7 ,... s.1 e.1 9.2 CJ. 8 10.2 11.0 11.J10 ·' 1970 ".11 s.1 6.0 6.7 1.11 8.1 B.7 9.2 9.8 10.2 11.010 ·' 
~- 11971 '.o 6.7 1... 8. 1 e.7 9.2 9.B 10 .2 10.6 

4 ··"t972 ' ..... s.1 f>.O f>. 1 7.4 8.1 B.7 9.2 9.8 10.2 
1973 Q •• s.1 6.0 &.1 7 .ll e.1 8.7 , .2 9.8 
1CJ711 Q .11 s. 1 (>. 0 6. 7 1.'l 8.1 8 .7 9.2 
lCJB 2.0 2.3 2 ... 2.9 l.2 l .5 l.8 
19H I 2.0 2.J 2.6 2.9 J.2 l.5 
1977 o .a 1. 2 1.~ l .8 2.1 
1978 2.0 2.l 2 .6 2.9,,,, 2.0 2 .J 2.6 
1980 0.1 0.1 
1981 I 0.1 
19821 
198 3 f 
l981tl 

t 190 s l 
1nu, I 
11CJe 1 r 
f 19881 
I 1'8CJ I 
f 1CJ9<l I 

~I~lSSIOI FACTORS ro• VEHICLES TBBOUGH !ODIL JEii 191S llD TftBOUGR 

CJILUDll !EU 1975 ut USED .011 lCTUIJ. TESTS or II-USE YEHICLES. 

POST-1CJ75 CALIIDAR IEAR E!JSSJOI FACTORS FOi 11L YEHICL!S II! PIO~ECTED. 




-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

TABLE KI-I-2 (FOB CILUDAR nus 1982-199]) 

ftID-JElR !IHADST lftISSIOl·TICTORS TOR llGftT-DOTT Y?HIClES 
BlDROCARBOIS (Gft/ftl} 

FOR RlGH-AlTITODE REGIOIS OiLf 

t llCD El. I CA LEIDA B YEAR - J~ly 1
1Ylll 11'82 198] 198• l'JB!J 1'98& 1987 1988 l'JB9 n9o 19'J l '992 t'JH I 
1----1-----------~-,-.--------------------------------------------~------------1
119631 15.l 	 l,,,,, ' 15.1 1S.3 
1196!11 Hl.8 1">.T 1!>.] 
I 1't.6 t u.s 15.l l '). l

'" .811967 & 1111.] 14. 5 11l.B 1s.1 15.J 
f1'1>81 12.0 12.J 12.8 1 3. 1 13.J 

12 ·'I 1'6CJ I 11. l l2.0 12 .J 12 .6 l2.8 tJ. 1 13.3 
11970( 11.l 11.1 12.0 12 .3 12.6 12 .e 13. ·1 13 .3 

'"' '' 11.0 ll.J 11. 7 12 .~ 12.1 12. E.. . 12 .8 13.1 13. 3 
119721 1a.6 11.0 11.l 11.1 1 2 .o 12. 3 12.& 12.e 1l. 1 13.) 

I "731 10.2 10.6 ll.O l1 .J 11. 7 n.o 12.1 12.6 12.a ll. l l3 .3,,,,., CJ.8 10.2 10.6 11.0 11.J lT. 7 12 .o 12.l 12 .e 13. 1 13.J 
12·' 119751 «&.O 11.2 •.ci '.6 	 5.0 5. 1 S.3 s." 5.5 ') .6 

It·" ".7 "· 91nn.1 J.a 11.0 •.2 	 Q.7 5.0 5. 1 5.3 5.4 5.52., "·' __ .. "·' 	 ". l1'771 2 ... 2.6 J. 1 J.J 3 ... 3.6 l.7 J.9 II .o 4. 1 
1'781 l.2 l.5 l.8 ••o q.2 11.r. 11. 7 q.9 s.o s. l ~.-1 
1'791 2.9 3.2 3.5 1.e Cl .o la.2 ..... 11.6 Q.7 II• CJ s.o 5.1 
19801 1.0 1.J 1. (, 2. 1 2 .11 2 .r. 2.a 2.'I J. 1 3 .2· J ....,_,1.l 1.6 
19821 0.1 0.7 1.0 1.1 1.& 1. CJ 2.1 

2·' 
2.6 2.e 2. C) J. 1. I 

198 31 0.1 0.1 1.0 1. l 1.6 t. 9 2.1 2 .11 2. r. 2.8 2. C) I 
1CJ8 ti I 0.1 0 •• 0. CJ .1. 2 1.!> 1.e 2. 1 2.3 2. 5 2.1 I 
1'851 0.1 0.6 o.9 t .. 2 1 • !> 1. 8 2. 1 2.l 2. !I I 
1 CJBf. I o.J o.CJ 1.2 1. 5 1.e 2.l 2.J l 

19811 0.1 1 ..0 '·' 2.1 2.oll 2 .f> 2.8 2.9 J.1 J.2 

0 ·'19871 0.3 o.• 0.9 1. 2 l.5 1.a 2.1 I 
198 a I o.J D.b 0. CJ 1.2 1 • !> 1.a r 
1989 I o.1 o.6 o., 1. 2 1. 5 I 

119901 O.l 0.6 0.9 1.2 I 
11CJCJ 11 o.3 0.6 0.9 I 
I 1CJ"J2 I 0.1 o.r. I 
'19931 0.3 I 

•!ftlSSlO• 	FACTORS FOi TEHICL!S THROUGH ~OOEl YEAR 1975 ARD THIOUGH 

(lL!JDlR YEAR 1975 ARE BASED o• ACTUAL TtSTS or l•-USE VEHICLES. 

POST-1975 ClLEIDAR YEAR EBISSIOI FACTOBS FOR AlL VEHICLES ARE PROJECTED. 




-------------------------------------------------------------------------------

•• 

-------------------------------------------------------------------------------

TUI.! 111-I-l 

llID-IUI UllUST EllISSJO• r&CTOIS ro·1 LIGIT:..OllTJ UlllCUS 
CllBOI BOIOIIDI. (Cl/III) 

POI BIGl~ILTJTODI llGJOIS Oil! 

-	 . 

1n0Dr1• CILEll>ll !IH - .JulJ 1 
IUAI f 1970 1971 1912 '973 19lta 1915 t916 tCJl7 1978 1979 1'80 1981
----·1-----------------------------------------------------------·"'----------
19511157.• 
1952f15G.1 1s1.ca I 
1953115Q.8 156.1 157.«I f 
195• t 151.5 1s• .e 156. 1 157 •• 
nss11s2.o TSl.S IS•.& IS6. I 15 7 •• • 
19561150.S 152.0 153.S 15•.8 156. 1 151.fl 
1957f ltaS.9 1so.s 1s2.o 151.S 1s• .e 't56., 157 .II 
195811117.2 1118.' 150.s 1s2.o 153.S 1sia.1 156. 1 157 .• 
nsg 11• s.1 1"7 .2 ne., 150.5 152 .o 151.S 151t. 8 15i .1 15 7 .Q 

n•o r1111.s 1cas.1 1"7.2 1ta8.9 150.5 152 .o 153. s 15• .8 156. 1 157 ... 
19& t r 111 t .11 , .. 3. 5 IQS.l 1Q 7. 2 lit 8. 9 1so.s 152 .o 153 .s tSll .a 156. 1 157.G 
19621 ll9.' '" '·" 1111.s iias.1 1Q 7 .2 10.9 150. s 152 .o 153. 5 l!>olt .8 1Sft.1 15 7.• 
196 Jr 136.S 1lCJ. 1 1111 ... 1«1 l.S tll s .l 111,. 2 1118. 9 150 .s 152 .o 15J.5 1Sli.8 156. l
''u 11H.1 13'.S 139.1 111a1.11 "l.5 11115.J 1'7.2 llll., 150. 5 lSJ.O l~l.S 15111 •8 
196 51 llO .r. 133. 7 13'.5 139. 1 , .. 1.Q 1• l. 5 1"5.3 11117 .2 1111. '!I 150. 5 152.0 15 3 .s1J,. 119661127.2 ll0.6 llJ. 1 ll6 .5 , .. 1.11 111.3.5 111!:i.3 14 7. 2 1111.9 150 .s 152 .o 
l9£7J 123.6 127.2 130.6 111.7 136 .5 tl'!I. 1 11111 ... 11113 .5 1115. 3 1111.2 1118.9 150 .5 
19Uf '1.1 CJ.7. 1 102.6 107. 7 112.lll 116.6 120. 5 12AI .O 127 .2 130.0 1l2.B llS.'6 

f.1969 I 85.0 91.l 97.l 102 .6 101.1 112.Q 116 .6 120 .5 124.0 127.2 130 .o 132 .a 
11970 I 79.l 85.o 91.l 97.1 107. 7 112.11 120. 5 1211.0 127.2 l30 .O·102 ·' 	 116 ·' 
11911 f 79.3 85.0 91.J 97 .1 107. 7 112.11 116.6 120.s 1211.0 121.2102·' 
119721 79.l es.a 9 t • .3 CJ 7. 1 102 .6 107. 7 112 ... 116.6 120.5 124 .o 
f 1973 I 79.l 85 .a 91.l 97. 1 107. 7 112." 120.5102 ·' 	 116 ·' 
1197• I 	 79.3 as.o 91.J 97.1 102 .6 107.7 112.4 116 ·' 
119751 •o.o 11).8 117.9 51 .8 55.16 se .1 61.8 
r1'7ft I 110.0 l&J.8 47.CJ 51.8 ss.11 511. 7 
119171 12.0 15.8 19.9 23.8 2 7 .4 
f 1978 ( 110.0 '13.8 47.9 51.8 
J.1979( 110.0 113 .B 

7.6 "'·'1198 0' 10.1 
'198 11 ". l 
I 198 2 f 
119831 
I 198111 
I 191!5 I I 
fl 'JU. I I 
f 198 71 I . 
11988 I I 
'198'9 I I 
119'901 I 

•ERISSIO• 	 FACTORS FOR YEHICLES !BIOOGH ~OD!L 1£11 197~ AID TllODGH 

CILIIDAR Tiii 1975 Ii! BASED 01 ICTDIL T!STS OF JI-US! fEBICL!S. 

POST-197~ CILEIDIR 1ElR EftISSIOI FACTORS FOR ILL fIHICLES Al! PROJECTED. 


''. ·' I . ' • '~ - ,' -~ ..,, 

http:111a1.11


-------------------------------------------------------------------------------

TIBU Hl-I-l (fOB Clti IOU nus 1982-lCJ' l) 

BID-l!ll EIHlOST lftISSIOI 1lCTOIS ro1 LIGBT-DUTI YIBIC~IS 
CUIOI IOIOllD! (Gll/ftl). 

FOR BICll-lLTJTUOE llGIOIS OILJ 

-~----~-----------------------------------------------------------------------
PIDDEll c U.llllll nu - .July 1 
J[lll JfCJ82 1983 1'8tl 1'85 l'8f> 1,11 1'88 1989 19CJO 19'1 19'2 19'l I 
----·------------------------------------------------------------------...-----· 


l 
1'1>''1156.1 1s1.q I 
19651 lSQ.8 f56. 1 151.'l I 
1'66! lSl,.5 15fl.8 I 

''fl ll t5 7.4 

15'·' 157·' 
196 7f l52 .o 153.5 15•.8 156. l 1s7 ... I 
1'681137.8 uo.1 1'12.3 1U.3 1116.J 1'8 .2 I 
19691135.Q 117.8 1"0. t ••2 .l 11u .1 1116.J 1118 .2 r 

,,., • 3 , .. , n101 n2.a ns.• 117.8 u10.1 1112.1 U1Q·.J .2 I 
1'171t ll0 .o 112.1 1l!'>.• 117.8 no.t 142.l , ••• l 148.2 I"''. l19721121 ..2 uo.o 1l2.B 135 •• 137.8 1110 .. 1 1Q2. 3 Mll.l 1U.,3 	 t••e .. 2 
191 Jr lH.o 127.2 uo.o u2 .e 135.11 117.8 lCIO. 1 1• 2.l 11l6. 3 1118 .. 2t••. l 
1974 t 120.5 1211.0 127.2 1)0 .o 132.8 135.11 UJ.8 1lO. 1 1112. l Hll. l 1'6 .l 1u.2 
l'l751 (,fa. 7 67.2 69.5 11.• 1] .s 75.J 11.0 ao.2 81.6 Bl.O 84.l 
t9HJ f> 1 .e 611.7 11.0 78.6 80.2 8 1.6 8 3.0 
19771 30.7 H.8 36.7 19.2 Qt.s •'3.6 115.5 117 .l .,. 0 52. 1 S l.6 

61.2 69 .. 5 7'.6 1l.. 5 75.3 ''·' 
50 ·' 

1'178 I ss ... 58.7 61.8 u.1 67 .2 n.s 11.6 7 l.5 75.l 11.0 78.6 10.2 
197'Jf s 1.e SS.II 58.l r. 1.a 67.2 69.!'> 71.6 73. 5 75.3 11.0 18.6

'" .1
11980 I 17 .. 3 20.2 23.0 2s.s 27 ..8 29 .. 9 l l.8 11.s 35. 1 li .. f> 18.o 
j1CJ811 ' ..r..8 ·' 9.8 12.5 15. 1 11.5 19.7 21.1 2l.5 25.2 26. 7 28.0 2CJ .. 3 
t 1CJB21 ... 1 6.B ,_a '2.5 ts.1 17.5 19.7 21. 7 2J.5 25.2 26. 7 28 .o 
p 98 31 r..a 9.8 12.s 15.l 11.s 1' .1 21. 1 21.s 25.2 2 (> .1 
I l98ll I '·' 2.f> S.l 8 .. J 11.0 13.6 16 .o 18.2 20.2 22.l 23.7 
I l'l85l 2.6 S.3 B.l 11.0 U.6 t6.0 18 .2 20.2 22.1 
I T98Eil 2.6 '>. l 8.l 11.0 11.r. •••o 18 .2 20.2 
1 l<Jll 71 2.6 s.1 8.l 11.0 1J. f> 16 .o 18.2 
I t988 I s.1 8.3 11.0 13 .6 16.0 

2 ·' 119891 2.6 5. l 8.3 11.0 13.6 
11990 I 2.6 5.,3 e.1 11.0 
1199 fl 2. (> 'S. l B.J 
JU921 2.6 s.J 
I 199 31 2.b 

•E~JSSIOI 	FACTORS FOi •£HICLES THROUGH "ODEL JEIR 1975 AID TfiBOOGH 
CALEIDAR YEAR 1975 ARE BASED 01 ICTQIL TESTS or II-US! VEHICLES. 
POST-1975 CALEIDll IEll !BlSSIOI flCfOBS FOR lLL YIBICLES All PBQJICTED •. 



------------------------------------------------------------------------------

TlBU 11-I-41 

llI!>_:1'DB EIBlUST EftlSSIOI FlCTOIS FOi l.ItolT-llllTI IEllICLIS. 
IJ.t10c; U OIID'IS (Gft/ftlJ 

FOR HJGl-U.TltODt ·.11c101s OIL! 

nDDELI ClLEIDlR TEii - July 1 I 
TUI f1970 1971 1912 UH 19711 n7S 1'16 1977 1'18 1'7CJ 1910 1981 I----·1-------------- --------------------------------------------------..----1 
195 11 2.0 1• t 
1952 f 2.0 l.O I I 
19!>31 2.0 2.0 2.0 I I 
19!>111 2.0 2.0 2.0 2.0 I 
19!>Sr 2.0 2.0 2.0 2.0 2 .o I 
19!>61 2.0 2.CI 2.0 2.0 2.0 2.01 
19!>71 2.0 2.0 2.0 2.0 2 .o 2.0 2.0 
1'!>81 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
19!>9 I 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
nua 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
1% 11 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2 .o 2.0 2.0 2.0 

J1%21 2.0 2.0 2.0 2 •.o 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2·.0 
J196 J J 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2 .o 2.0 
1196111 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
fl96 !q 2 .o 2.0 2.0 2o0 2.0 2.0 2.0 2.0 2 .o 2 .o 2 .o 2 .o 
I 19661 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 l.O 2.0 
1196 71 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2 .o 2.0· 
11 CJU f 1.0 l.O. l.O l.O l.O l.O l.O l.O 1.0 l.O ) .o J.O 
P9'9t l.O 3.0 J.O 3.0 3.0 l.O 1.0 1.0 3.0 l.O 1.0 ] .o 
11970 I 1.0 l.O 3.0 1.0 J.O J.O J.O l.O 1.0 l.O ] .o 1.0 
fl«J711 1.0 J.o 1.0· J.o 3.D 1.0 J. (l J.o J.O J .o J.O 
f 197 2 . l.O J.o J.o J.O J.o l.O 1.0 l.O 3 .o 1.0 
I 1973 1.' 1.9 1.' 1.9 1.9 1.9 1. 9 1.9 
1197.~ 1. CJ 1 • CJ 1. CJ '·' 1.91.9 1. 9 1.9 
r l97S 1. SI 1.1 1.8 1.' 2.0'·' 2.1 2.2 
1197', I 1 • 5 1.7 1.8 1.9 2 .o 2 .1 
11977 I 2.0 2.2 2.4 2.7 2.9 
f1978 I 1.' 1. 8 2.0 2.3 

19711 f 1. Ei 1.e 2.0 

lCJBO t 1.0 1.2 

198 1 I o.J 

1982 
 •198 3 I 

1'J8ij 
 r 
198 5 I 

t986 I 

lCJB 1 

1988 I 
' 
1989 I 

1990 I 


•EftISSIOI 	FICTOIS FOi YEHICLES THROUGH ftODEL !Ell 1975 AID TBIOOGB 

CALEIDli JEii 1915 llE BISI» 01 ICTDll TESTS or Il-DSE VEHICLES. 

POST-1,75 CILEIDll IEll EftISSlOI FICTO~S FOR ILL YIHICLES All PI03ECT!D. 




-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

.TllB1! 111-1-.. (FOi ClUIDllt l!llS l982-19CJ J) 

llJD-UlB llllOST ?11155101 f'ICTOBS 101 LIGIT-DOTI UBICl.IS 
llTiOGll OIIDES '(Gfl/fllJ 

FOi llCB-lUlTDDE REGIOIS OllJ 

ll!ODtlf CAl.EIDllt YUi - July 1 I 
1111 R 198] 198 q 1 ''8!) 1986 1987 1988 1'8' 1990 ?991 1CJ!2 nCJJ' 1982 	 I 
----1-----------------------------------------------------------------------
1'6 l I 2..,0 
196«& I 2.0 2.0 
196~1 2.0 2.0 2.0 
19661 2.0 2.0 2.0 2.0 
TU 71 2.0 2.0 2.0 2.0 2.0 
19'81 1.0 3.0 1 •.0 3.0 J.O J.O 
1969 I 1.0 l.O J.O 3.0 1.0 l.O l.O 
19701 1.0 l ..O J.O l.O J.O 1.0 l.O 3.0 
19711 3.0 3.0 l.O l.O 3.0 3.0 l .O l.O l.O 
lCJ721 l.O 1.0 l.O 1 _.o 3.0 1.0 3 .o J.o l.O J.o,_,19731 l.,9 	 1. CJ 1. 9 1.9 1. CJ 1. CJ,_, 	 1.' 

197&11 1.'J 1.9'·' 2.3 2. '5 2.6 2.1'·' 2.7 2.8 

'·' 1.''·' 1.9 '·' l.' 1.9 1.' l.' 1.9 
,19751 2.3 2.q 2.s 2.6 2.7 2.8,,,,,, 2.2 2.1 2.1 2.11 2.s 2.s 2.6 2.6 2.7 2.1 2.1 2 .e 
19771 J.1 3.2 l.Q l.6 1.7 3.8 ] • C} •.o 11. 1 ... 2 4.] II .1& I 
1911! I 2.!) 2.7 2.1 J.o l.2 l.3 l." 3 .!> J.6 3.7 l.B J., I 
19791 2.3 2.5 2.1 2.B 1.0 J.2 3.J J.Q 3.5 J.6 J.7 J.8 I 
1c;eo1 1.s , • 7 1.' 2.1 2.J 2.ia 2.6 2.1 2.8 2.9 3.0 1. 1 I 
198 11 0.6 0.9 l.2 t.5 1.8 2.0 2.J 2.5 2.6 2.8 2.9 J. 1 I 
t CJ 112 I 0.1 o.6 D.'1 1.2 1.s T.B 2.0 2.1 2.5 2.6 2.e 2.9 I 
198 3 f 0.1 o.6 o.9 1.2 1. 5 1.s 2.0 2.J 2.5 2.6 2.8 I 

11,811 I 	 o.i. 0.1 1.0 1. 3 1. 6 T • C} 2.4 2. 6 2.1 I2. ' 
1198!:! I 0.11 0.1 l.O 1.l l .6 1. Cj 2.t 2 .11 2.b I 
119l!fl I 0 ... 0.1 1. 0 1.l l. (j l.~ 2.1 2.ti I 
119e11 0.11 0.1 1.0 1.1 l.6 t. 9 2.1,_, ' 119881 0.1 1. 0 1.1 1.6 I 
119891 0 ·" o.r& 0.1 1.0 1.1 1.6 I 
I 1'901 0 .11 0.1 t.o 1.J I 
p•.19 t I 0.11 0.1 1.0 I 
119921 o.ca 0.1 I 
, ,,, lt o.ca I 

•E"ISSIOI 	FACTORS FOR VEHICLES THBOOCH ~ODEL TEIB 1975 A•D THROUGH 

CALIIDAI TflR 1975 ABE BASED 01 ACTUAL TESTS or II-OS! VEHICLES. 

POST-1975 CALEIDAB JEIR ERISSIOI FACTORS FOB ILL VEHICLES ARE PROJECTED. 


' ' 

http:UBICl.IS


Tl.llLi BI-I-5 


TRIY!l V!ICHTI•c racro~ CltCULITIOI 


•eb icle 
_ _!i.!_ 

2' 
3 
q 

5 
(, 

1 
8 
9 

to 
l1 
12 
1l 
·n 
1~ 
r& 
11 
18 
19 
20 

{ii) 
r1:aictio11 Total 
leqistcatio!L 

0.015 
0 .101 
0 .101 
0 .106 
0.100 
4' .092 
O.OB!Ji 
0.011 
o.oua 
0.0~2 
0.019 
0 ..021 
O.O tB 
o .au 
0.009 
0.006 
o.oos 
o.oos 
o.oos 
0 .. 0011 

(b.J 
Anaual l'lileage 

lccg•ulati!!-1!.!~ 
15900 
15000 
111000 
11100 
12200 
11300 
10100 
9400 
8500 
7b00 
f> 700 
6600 
6200 
5900 
ssoo 
5100 ~ 

5.000 
4700 
11400 
cs cao o 

SUll: 

j!.l!Jll 
1192 .s 
no!Ji.o 
11198 .o 
ll88 ·' 
1220 .o 
1039 ·' 
875 .s 
123.8 
561.0 
39~.2 
261.3 
118 .2 
111 .6 . 
82.6 
.. , .s 
30 .t> 
25.0 
23.S 
22 .o 

___!1..L 
1130 t .o 

((a)• (b) ./SUll) 
t.{awel-l.lls tio ! 

o·.106 
o. 1'2 . 
0.111 
0.121 
o. 108 .. 
0.092 
0.011 
o.0•1t 
o.oso 
o.OlS 
0.023 
0.01& 
0.o10 
0.001 
0.0011 
0.001 
0.002 
0.002 
0.002 
0.002 



Tl !IL! 81-1:-!>A 

AVERAGE CUBOLATIYE ftlLEICE 

BT n:H IC LE I G ! - .J Y l J 1 


1 ~962 

2 19&22 
3 Jr.3&9 
ll ll8t&t7 
s ., 1022 
., 72997 
1 8qOIU 
e CJ'l 12 2 
g 103297 

10 111!>71 
11 1189~6 

12 12!>64' 
13 132137 
U T382f.!> 
l~ llll&Of>2 
lf> 14CJCI 6 2 
17 1~4~'66 

18 1!>CJ•H> !> 
19 1b4090 
20 168499 

The aetbodology for calculating averaqe cu•ulative •ileaqe 
is presented io lppeodi• c. 



Tl Bl.I Hl-I-f> 

Tbe qeneral for•ula tor the speed-te•perature-hot/cold correction 
lactor. lipstwx. for LIGHT-DOTY lEHICLES is qi•en by: 

Ripstwz : 1!!~!!!!~-*-!!Clf!!!!_!_!lG£TEBP1l 
DEIOPI 

•kere (using• for •ulti~lication aDd exp for exponential fanction): 

BIG lTElff "' w •(exp (•-IJ•T) + c • d•l)•(•(2.st)/•(2,26)) 
B&G3TERl'I • . •( e • t•l)•C•(g.sl)/•(g,26)) 
BAG2T!U (l-w-11)•( b + j•A)•(•{9.s2)/•(g.t&)) 
ouoe = (dO t d t•A) 

w ~ fraction of total Diles wbicb are driven 1n cold start condition 
• = fraction of total •iles •bich are dri•eD in hot start condition 

T ,.. a• blent te•peratare (F) 

A r •ebicle a9e •inus 1 0 in years 

9 z index for •odel-year/region ~roups; .see Table I-ba 

&l 0 s2,s3 .. a•eraqe speeds (•iles/bour) for bags 1, 2, and 3 

Y(g,si) •bag-specific speed correction !actor; see lppeodia B 


and where: 

a,b,c,d 0 e,f 0 h,j,d0 0 and dl are constant coefficients •hicb are 


functions of •odel-7ear 9roup and pollutant. as tollaws: 


1roiiiqnj--;-~,~-b---,---c--.--~-,--;---,--r--1--b~-,--3~1-d0"-1-d1-, 

---r---1-------1-------1------1-----1------1-----1------1-----1-----r----r 
HCI 1 I 2.cn101.oa1191 .6731 .S691 4.75 I .1931 S.b9 l .47lf s.HI .1111 
Hq 2 1 2.91to1.0111779t -2.11t1 .8&31 2.&1J 1 .sss1 2.b1 1 .5971 2.ao1 .fl•q 
HCI 3 I 2.Cil391.02lS911 .6231 .J011 1.11 I .28111 t.os I .21or 1.JBt .281 
liCI Ci I 1.99341.0222691 -.0321 .111151 .1197 I .3571 .2411 .1751 .511l .281 

---1---1-------1-------1------1-----1------1-----1------1-----1-----1----1 
cor 1 r 5.654Bt.0159651-1q.1111 9.621 112.acq s.76t s1.s1r 1.74JS6.llJl7.59f 
cor 2 r s.6s4e1.01s96s1-JJ.B9J CJ.111 2s.2ti1 4.111 3S.CJor t>.101n.C1016.7'1 
co1 3 t s.S460J.02BCJ451 11.291 ,.2111 1s.es1 2.J41 21.111 J.1J12J.101J.1Ci1 
cor ti r q.2JCJ11.011s221 -.20 1 6.991 11.12r 2.201 J.'16t 2.12r 6.CJa13.1111 

---r---r-------1-------1------1-----1------1-----1------1-----1-----1----1 
JOal 1 I -100. I o.o I 1.111 I o.o I 1.2s I o.o I o.s1 I o.o I 1.0 I 0.01 
JO:af 2 r -100. l o.o I 1.16 I o.o I 1.2b I o.o I o.eo I o.o I 1.0 I 0.01 

flfO•I 3 I -100. I O.O I 3.26 I .3351 2.99 I .1ecq t.ti9 I .l16J 2.1171 .181 
pro:af 11 t -100,. I O.O I l.05 I .3181 2.88 I .1801 2.01 I .126f 2.Uil .181 
1__ , ___ 1_____ , _______ 1_____ 1___._1 _____ , ---'----'-----' -----'---· 

I I Us~d fo1 ~odel Yea[s: I 
I Eqn !------------------------------------! 
I I Foe KC and co I ro1 •o:a I 
1---- ·------------------------------------· 
I 1 I Pte-1968 I Pie-1968 I 
I 2 I 19f.8-197t.i I l<JE>e-19711 I 
I l I 1975-1979 f 197~-197~ I 
I 4 I Post-1979 I Post-1976 f 

·-----'~~------------'---~-------~---' 



TIBl.! H.-I-6a 


Specification of Speed Tet•s (19) 

U•ed la the General ror•ula& for. lip•t•s 


LIGftT-mUTJ YEHJCLES 


FOi BIG!-ILTITOD! ll!IS OILY 


!tlli!!.Ji!.!.ll §l..2ll~1!.ll!£!._jgl 

Hi9h-Altit.ude Pr:e-19El8 CroGp 1 

liqh-Allitude 1968 G1oup 8 

Ri9h-lltitude ,,,, Group ' 
Bigh-ll ti tude 1970 GIOl.lp 10 

J1i9h-Altitud• 197 t G1oup 11 

High-Al titnde 1972 CIOGp 12 

Hi9b-ll titucle 191 l-19111 Group 1~ 

ttigh-llti tu de 11J7St Croup 18 



TABLE a1...:r-1 

IDLE EftlSSIOI RArES 

1IGHT-DUTY VEHICLES 

TOR HIGH-ALTJTUuE AREAS OILY 

-----------~------------l-_!__1g~l~!!£l_1___! __ J!H!L~!!.al.-____ 1 
f I 11 IEU VEHICLE I DETER IORITIOI RATE I 
I POLLUTAllT I 1'0DEL YElB 11 EllISSI091 JUTE l (PER 10 ,.000 JULES) I 
1-----------1-~----------11---------------1--------------------1 

I I 11 I I 
I HC I PRE-1969 11 2.29 I D.21 I 
I HC I 1968-1974 11 1.011 I o.11a I 
I RC I f975-197b 11 0.21i I 0.02 I 
I HC I 1977 II 0.11 I 0.01 I 
t HC I 1978-1979 11 0.211 I 0.07 I 
f HC I 1980 II o.os r 0.07 I 
I ffC I 1981-1983 11 o.os I 0.01 I 
I HC f 19811+ 11 O.Ol I 0.07 I 
t 
t co 

f 
I PBE-1968 

II 
11 20.10 

[
I O.~l 

I 
I 

I co I 1968-197'& t I 20. 7l f 1.1~ I 
l co I 1975-1976 I ll.48 r o.98 I 
I co I 1977 I 1.01 I o.e3 I 
1 co 1 1978-1979 1 ii.48 r o.e1 1 
I co I 1'80 I 1.e1 I O.f>7 I 
I co I 1981-1981 I o.811 I o.59 ' 
I co I 198'• I o.41 I o.S9 I 
I I I 1 t 
I AOI l PRE-t%8 t 0.26 I O.OD I 
I IOI I 1968-1972 f 0.19 I o.oo I 
I JOX r 1973-197~ f o.oe I o.oo I 
I 1101 f 1CJ7S-197b I O.06 f O.04 I 
I NOI I 1977 I 0.28 I o.ob I 
I 1101 I 1978-1979 II 0.06 I D.Ob I 
I IOI I 1980 II 0.14 I D.Of> f 
I ROJ I 1981-1983 II 0.02 I o.oe I 
I tl'OI t 19811• 11 0.04 I o.oe I 

'-----------'-----------''--------------'------------· 

The Idle E•ission facto[ ~s calculated f 10~ 
the linear equation c = a • bY. where C is the 
idle emission fa~tor for a vehicle with 
cu•ulati•e •ileage 8. a and b are the factors 
listed in the abowe table. and Y = ft/10000. 

http:J!H!L~!!.al


'flBL! HI-I-8 

Crankcase and EYaporatiwe HC E•ission Factors 

Pre-1963 

1963-tCJ(,7 

1968-1970 

1971-1'1)76 

1977 

1'978-1979 

1980-1983 

1'J84• 

(CJ•/•i) 


LIGHT-DO~J VEHICLES 


FOi HIGH-AlTITDDE AIEAS 0111 


1.1111 

t.76 

0.81 

0.20 

0.1~ 



lDY Loading Correction Factor 
(Additional SOO Pounds. &11 ftodel !e<lU) 

t(p) "'"•(cf(p) - 1.01 • t.o 

11here: 

u = fraction of •ebicles vitb additional load of SOO pounds 

cf(p) •correction factor •alues selected fro• table belo11 

i(p) s 1.Qadin9 correction ractoc 

POlli!.!.Q!.ill 

RC 

co 


IOX 


,. . ''(,I. 



TIBU Bl-I.;..10 


LDf Tl'eiler To111in9 Correction ractol' 


The Trailer 	Towing Correction Factor. l(p). is 9i•en by: 

Dipv • a• (cf (p) - 1.0) • 1.0 

vbere: 

u s fractioa of webicles towing a tiailer (1000 pounds) 

cf(p) • corEection factor walues selected fro• belov 

Oipv • Correction Factor adjusted fol usaqe leYel 

a. 	 cf(p) correction factor ••l•es for pre-197S Rodel fears 
(additional 1000 ponds) 

BC 

co 

IO:s '·" 
B. 	 cf (p) cocrectio• factor Yalaes for 1975 aad later r!odel Years 

(additional 1000 pounds) 

cf (p) .. !!!12l_!_(j::.!l!~l2l 
" • (1-•)•c(p) 

~11!!!!! !lil_ !.iRL £.Ul_ 

BC 1.12 0.7!> O.ftJ 

co 2.1s 1.ss o.lCJ 

IO:ir 1.1£ 1.2e o.CJ2 

and vhere • fraction of total fftT in cold operation.2 



· TIBU 11-11-1 


lICRT-DDTI TIUCKS: BOTI IEIGBT ClTECiOIIIS 

ro1 HIGH~ILTJTUDI 11115 DILi 

----  -------- __:___ _l__l. lCillL!!.ll.lL.1--L-~!L!!ill___ 
I I Ill YllICLE DETEIIOtlTIOI llTI 
I POLLDTl•T f RODIL Jiii lftlSSIOI llT! (P!I 10.000 RILES)

·-----------&-----------
BC 
IC 

I 
I 
I 

PIE-1968 
1968-1969 '·'ss.oo 

o.~~ 
o.ss 

llC 
•c 
llC 

t 
I 
I 

1'70-T971l 
1975-1916 

1977 

... 28 
l.17 
2.80 

o.ss 
o.•7 
o.•1 

llC 
llC 
llC 

I 
I 
I 

1'18 
1!J79-1982 

1'83 

3. t7 
1.s2 
o.•1 

0.41 
o.•1 
0.23 

llC I 198•• 0.11 o.2J 
I I 

co 
co 
co 

I 
I 
I 

PU.:-1968 
1968-1969 
1970-197&& 

11l.. !>O 
88.36 
77.58 

2.81 
1.,1•.2• 

co 
co 
co 
co 
co 

( 

I 
I 
I 
I 

1975-1976 
1'77 
1978 

1979-1'82 
1'81 

511. 19 
.•••s 1 
Sta.19 
29.90 
8.oo 

•.811•.8•
'·e'S.3• 
2.00 

co I 1'8•• l.87 2.00 
I 

10• I PBE-1968 2.28 o.oo 
I Ox I 19,8-1969 1.1l o.oo 
10• t 1970-1972 1.11 o.oo 
10• I 197 l-1'7tt 2.1s o.oo 
IOJl t 1975-1976 2.Jl o.oo 
IOir l 1977 I 2.88 o.oo 
IOll t 1978 I 2.17 o.oo 
10• I 1979-1983 I 1.01 0.11 
10• r nu I 1.71 0.11 
IOX I T98St I 0 ... 1 0.22 

I---'------
The Eshaust E•ission F•ctor is calcGlated fro• 
the linear eqaation c e a. bl. where c is the 
e•haast e•ission factor for a webicle vith 
cu•ulatiwe •ileage n. a and b are the factors 
list~d i• the abowe table. and Y • ft/10000. 



__ 

TIBLI: BI-II-1A 


!IHIOST !RISSIOI BITES 


LIGIT-DUTI TIUCIS (0-6K G'I) 


FOi BIGH-IL!ITODI ll!IS Ol~T 


______!--------------- I (Gl!L!ll!l_l_!_~!l!l!!L_I 
t I .. l!tl tllICLE t DltllIOlllIOI 1111 l. 

POlLITllT ' llODEL !Ell II _... _______ llTI (Pll 10 .ooo Ill.IS) I,_______ lllISSJOI I'-- --------- ------------	 ------------------~-1
I 

IC ru:-19ft8 I f> .OJ u.ss 
BC 1"68-1'7' t '.01 o.~!; 

RC 1975-1976 1.19 O.ll1 
!!IC 1'77 1. 11 a.• 1 
RC PJ78 	 0.41'· 79
If C 1979-1982 t.52 0.41 
BC 198] 0.111 a.u 
RC 198U o.J1 0.21 

co Pl!-1%8 110 .oi. 2.81 
co '"~8-l,7Q 7ft.ll -.211 
co r 1975-t97ft 31.15 S.311 
co r 1971 1(>.10 5.l• 
co I 1'78 ll. 15 s. 311 
co ' 1979-1982 29.90 5.3•• 	 co I t983 e.oo 2.00 
co I l'J8'• l.87 2.00 

l 
101 I PBE-1%8 1.% o.oo 
10• r 19,8-1972 l.OO o.oo 
10• r l971-19711 o.oo 
101 r 	 '·" o.oo1975-1916 t.52 
10• 1'77 2.cas o.oo 
IOir I 1'78 1.52 o.oo ' 
IOI I 1979-1983 1.01 	 o. n 
10• 19811 t t.7l 	 0.11 
10• •I 1985+ I 0 .111 	 0.22 

---~---~•----~~-~ '--------- ---------- 
The !•••ust Eaission Factor ic calculated fro• 

the liaear equation C s • • bl. •her• C ia th• 

ezhaust e•ission factor far • we~icl• vith 
co•olati~e •ileage ft, a and b are tb• factors 
listed in the abowe table, and I s ft/10000. 



UBI.£ !X-Il-HI 

!J!lDST tAISS!OI il!~S 

ro• fflGK-AtYifOD! ~RIAS ORLY 

---·-----·_.________;_!__!__.(fil!L!!ll.ll..l___J!_~J!Lll.lll__, 
f I II tl?ll V!BICLE I D!'flllOllTIOI UT! I 
C POLL~Tl~T g 50D!L i!Ai GG i0!SS~O! RATI : (PEI 10.000 ftILISJ l 
1----------- ~ ----·--.------· 0 ---------------·------·-------------' 
5 I ID I I 

BC g PIU-l,70 86 8.,12 ! O.!>!> I 
BC 9 l,10-1'78 Ir tc.86 i O.~!> I 
HC H1,-1992 6i t .~2 I 0,.q1 I 
llC 1983 H O.,&i7 0,.23 I 
HC aB•l-0 II Oa3~ 0.23 l 

Ii I 
~ CO IPRE-1'70 g£ 121.30 2.81 i 
I co 1970-1918 It 1g.90 Q.24 I 
I 
g 

co 
co 

1979-'l,!12
neJ 

ii 
u 

:<9.90 
sooo 

s.Jq 
2.00 

fi co 1:9811+ CI J.87 2.00 
I Bl 
i iO~ PB2-?970 81 lm~~ 0.00 
i IOI' t970-a78 nr 30'4? o.oo I 
f ll!Or H7't-T98l !( 1.07 0.11 l 
i wox UB«ia HG 1.73 Om11 I 
! ilOx I '98St 11 O.'li € 0.22 I 

'---------'------' f ---------'-----------' 

The Exhaust Ecission Facto~ is ~alculated fro• 
the linear ~quation c • a • bl~ Khete C is the 
exhau6t eaission f~ctor fer a •ehicle ~itb 
ccaulatiwe ail~age n. a acd b are t~e factors 
listed in the abo~e tabla 0 and i ~ ff/noooo. 

http:fil!L!!ll.ll


-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

TlBl..E l!J-Il-2 (FOR ClLIJDU 'ltAIS 1982-1'93) 

~ID-TEA~ EIHIDST EftISSIOJ FACTORS FOR lIGRT-DOTJ TRUC~S: BOTH IEIGHT CATl!GOIIES 
HYDROCIBBOIS (Gft/!1) 

FOR HIGH-ALTITUDE RIGIOIS OILJ 

l'IODFL I CALllDAB YUi - July 
I TEAii 11982 '983 t98ll 198!> 1966 198 7 1988 1989 ' 1990 1991 1992 19'1 I 
1----1------------------------------------------------------------------~----
( 19631 15.7 
11%41 15.4 15.7 
11%51 15.2 15.ll 15.7 
11%61 14.9 15.2 15.4 15. 7 
'1%71 14.£ 111.9 15.2 15.715 ·" 
119u r 12.CJ lJ.2 ll.5 H. 7 t q .c lll.2 
11%91 12.6 '2.9 13.2 13 .s t 3. 1 ia.o lQ. 2 
119701 11. 5 n.e 12. 1 t 2. 7 1 3.0 13.l 13.5

l2 ·" 1197 TI 1 1. 1 l 1. 5 11.8 12. 1 t2." 12.7 13.0 13.l 13. 5 
j 1972 f 10.e 11.1 11;. s 11 .e 1 2.' 12.Q 12.1 u.o u. 3 13.5 
ll'J731 10.11 TD.a 11.1 11. 5 12.2 12. 5 12.1 ll~O 13 .l u. s'' .e
i 19711 f 10.Q 10 .e 11. t •1.e 12.2 12.5 12.1 13.0 tl.3 13.5 
f1975' 7.S e.o 8.3 e.1 9.J 9.9 to. 2 10." 10.6 to.a

').' l '.s 
1.1 

'.o 
9.3 9.6 9.9 10. 2 10.4 t0.6t1976L 7 .5 e.o 8.3 8.1 9.0 '·" 

t 19771 6.2 6.7 7.2 7 .Ei 8 .o e.3 e.6 9.0 9.2 9.5 9.8 10.0 
!19781 6.l 6.6 1. 1 7.S 8.0 8.l 8.7 9.0 9.l 9.6 9.9 10.2 
! 1979 I l. s ".o ". 5 4.9 5.3 !>. 7 6.0 6.l t..6 f>.9 7.1 1.11 
;19809 2.9 l.5 5.3 s.1 6 .o 6.l 6.6 6.9 1.1". 0 ". s '-·' 11981( 2e] 2.9 3.S 11.0 ca. 9 5.l 5.7 6.0 6.3 6.6 6.9".s 
11~82( 1.8 2.3 2.9 l.!> ".o 5.3 !>. 1 11.0 6.3 6.6". !> " • CJ 
j1CJ831 o.6 0. CJ .1. J 2. 1 2." 2.& 2.8 l.O 1.2l • " '· 9r -~0 L• r o. ca o.e 1." t.7 2.0 2.2 2 .11 2.6 2.e1 • ' 
! l~8 ~I 0 ... o.e l.' 1 ... 1.7 2.0 2.2 2.11 2.6 
r Viet: r 0 .11 o.a 1. 1 1. 4 1. 1 2.0 2.2 2.11 
119e 11 0.4 o.e 1 • 1 1. 4 2.0 2.2'· 7t 191Hll 0.4 0.8 1 • 1 1." 1.1 2.0 
( 19B9 I 0.4 o.e t. 1 1." 1.1 
1199CI 0.11 o.a 1. 1 1.Q 
I T9911 0.4 o.e 1. 1 
I t 99:? I 0." o.a 
1199 3 f 0." 

qfrISSIOU FACTORS roe VEHICLES THROUGH HODEL YEAR 197~ AID THROUGH 

CALERDAR llAR 1975 ABE BASED OM ACTUAL TISTS OF lW-USE VE~ICLIS. 


POST-1975 CALEMDA9 YEAR EAI~SIOJ FACTO&S FOR ALL VEHICLES ARE PROJECTED. 




TABLE HJ-ll-2 

1111>-u:u EIHAUST EnisSIOll racTORS FOR LIGH'T-OUTT TRDCJ;S: BOTH ll!IGHT CIT!GOlllS 
HJD!OCARSOIS (C~/nI) 

roft. HJGM~ALTITODE REGlOJS 0111 

l!ODELl CAL[l'DIR TUR - July 1 

nu &1970 T971 1'.111 1913 197U 1975 19 7f, l'l 7 7 1918 1'9 79 . 1980 1'8 I 


----·----------------------------------- -----------------------------------
19!> Tl 1'). 7 • 

t9!>21 tS.4 15. 7 

195 31 1s.2 15. la 1'>.1 

t'J5" I 14.9 15.2 15." 1!>. 1 

19!>!>1 111.f> 1!l.2 15.4 1!>.1


''. 9t95f>I 14.3 14. (, HI. 9 15. 2 t'.i.Q 15.7 

19!> 71 1 ll .O 1'1. 3 1'1 • f, 111 • 9 15.2 15.4 15. 1 

19511 f 13.7 14 .o 111. l 111. b 111. 9 15.2 l'l." 15.7 

195'1 13.3 u. 7 111. 0 111. J 111. b 14. 9 15.2 15 .11 15.7 

1'601 12.9 13.3 13. 7 1AI. 3 111.6 111 • 9 1'>.2 15.11 15.7
'". 0 
196 11 12 .5 '2. C) 1]. 3 1J. 7 1 4 .o 14.J 11;. b 14. 'J 15.2 15.ta 15·. 7 
l'Jla2f 1 2. 1 12.s 12. CJ 1 J. J 1 3. 7 l4.0 14. j 14.b 1Q. 'J 15 .2 15.Q 15 .. 7 

(19631 11.6 12~1 t2 .5 11." lJ.3 1l. 71 14 .o 1'1. 3 U.b 14. 9 tS .2 ·~ ... 
119&111 11. 0 fl.6 12. 1 1 :'. 5 12.9 1].J1 11. 7 lll. 0 u.1 ?It. 9 15.21.1; ·' 
11965 10.s 11.0 17 • I 1 2 • ., 12.91 13. J 1).7 lit. 0 1la. 3 ...·' Ha • Cj". f,

I 1'1H lj. 8 10.5 11.0 1 2. 1 n.51 12. 9 13 .J H. 1 lfl. 0 111.l 11& .,(:,


". f, 
•.196 7 9.1 9.8 10. ~ 11.0 11.& '2. 11 12. ~ 1 2. CJ 13 .3 13. 1 111.0 10.1 
11968 6.9 7.7 ·s.11 'j. 0 9.b 10. 1 I 10 - f, 1 1 • t 11. 5 1t. Cj 12 .2 t2 .t. 
11%9 6.l 6.9 7.7 a.u 'l .O 10. 1 10 .& 11. ') l I • 9 12 .211. ' q. '" ( 1'J70 11.6 b.9 -: • 6 e. l I 8.9 'J. 'J 1(). q 10 .a ll.1 ' ..."· 21'1971 "·" t..2 t .• q 8.J 8.9 9.q lj. 9 10 .8ll.6 1. b I~." 10 ·" 
r1912 II. 6 . '.:> • II •, - 2 b.9( 7. f, a.3 8.9 9.,4 9.9 to.11 
ll'173 II • I', ',_ 1.1 b. 21 b.'J 7.6 s.J 8.9 9. CJ 

Cj ·" 19 711 ') • 14 I b.2 E>.9 7.6 B.3".& CJ·"8 ·' 197!'.i J • !'11 16 • T II. 8 ~.5 6. t 6 .6 1. I 
197f> I J - c; la. 1 11.a '). ~ '. 1 6.6 
1977 1 • l J.7 II• q 5. 1 5.l 
'1978 J.5 ll.1 ...s s.~ 
1979 t. 8 2.J 2.9 
1990 1.e 2.l 
198 1 1.e 
1982 
t9t!J 
198111 

198 ')I 

198 LI 

198 71 

19BSI 

19891 

19901 


4EftISSI01 fACTOiS FOR f£"1CLES TRROUGH "OOEL YEAR 197~ AID THROUGH 

CALE•D&R Y!AR 197~ ARE P~SEO o• ACTUAL TESTS Of lM-OSE VEHICLES. 

POST-1975 CALt•DAR TE~k £~l~S101 FACTORS FOR ALL VEHICLES ARE PROJECTED. 

d j .ta.:'11 
lfcJ JJ,,.-



-------------------------------------------------------------------------------

TABLE 81-II-l 

"ID-1118 !lllOST EftISSlOI FACTORS 109 LIGHT-DUTY tBOC~S: BOTH WElGKT CAt£GOBlES 
CllBOI ftOIO~ID£ (Gft/ftl) 

FOR HIGH-ALTITUDE REGIOIS O•L1 

BODUf CALEWDl8 HAR - July 1 
YUll 11970 1971 1972 \'J1] 1914 1975 1CJ76 1977 1978 1979 191!0 1Y81 

----·------------------------------------------------------~-----------------· 
US11160.6 
ns21 is9.• 160.6 

... 
I 

I. 

1'.IS31158.1 15,.Q 160.r. I 
19S•l 1S,.7 
nssa 1ss.1 
19561151.8 

158. 1 
1!"»6. 7 
155. 3 

t 59." 
158.t 
156. 7 

160 ·' 
l5CJ .11 
lS8. 1 

1b0 ·' 
15 9. II 

I 
I 

lb0.61 
,,!>11152.1 151.8 155. l 156. 7 158. 1 159.411&0.6 
1'.1581 150 .Q fi2. 1 151.8 155. 3 156.1 1'>8.tflSCJ.'I u.o.6 
1'S9111t8.6 150.·&& 152. l 151.B 155.3 156.lf158.l 159.'4 160 .6 
1'6 o I 1116 • 1 
196 , , , .... ·" 
1'6211112.] 
1'6 3 I 139. 8 
1'6111111.0 
1'651131 ..9 

lll8 ·' 
'"'·. 7 
11111 ·' 
11l2. 3 
139.e 
137.0 

1so •• 
1i.e.' 
111(,. 7 
11111.6 
1q2.1 
ll9.B 

l!i2. 1 
150 .11 
1118. r. 
1q (a • 1 
lCIQ .f> 
1112.l 

t!i 3 .8 
T!i 2. t 
TSO.II 

1q 8 ·' 
1116. 7 
'tCI II • 6 

155. l I l!ib. 1 
.lSl.81155.l 
1'>2.lf10,].8 
1SO. II I 152. 1 
11l_8.6f 150.l.I 
11& 6. 11 , .. 8. b 

158. 1 
156. 7 
1!)5. 3 
1!) 3 .8 
15 2. 1 
15 0 • " 

15 9. a 
158. 1 
10,t.. 7 
155. 3 
1!1].8 
lS2. 1 

H10.b 
159. II 
1'">8. 1 
t~& .. 7 
l!JS.l
,.,3.8 

H10 .6 
1'19.ta 
1!>8.1 
l!J&.7 
lSS.J 

1'0 .6 
15 9." 
1S 8. 1 
156. 7 

f1'!11Uf130.fi lH.9 1l7.0 ll"f.8 11& 2 .l '"II • 6 f '" 6 • 7 11~8.6 l'>O • 4 ,.,2. 1 1'>3.B lS!>. 3 
11'67f127 .. 0 130.fi 1)3. CJ 137 .o tH.8 1112.111qq.,6 1'16. 7 1118.6 150.11 1!Jl.1 1'>) • 8 
1nu1 10 1.8 107 .2 112.2 116 .e 121 .. 1 12 5. 0 I l2 8 • !> 131. 7 lJll .6 131. l 1 jCJ .8 142 .2 
11'6CJI 9'.0 to 1.e 107. 2 1l2 .2 116.8 u1.1112~.o 128. 5 13 1. 7 131&. 6 137 .J 139 .a 
11'J701 110.1 

"'1l•I 1'!11721 
11CJ7lt 

es., 
80.l 

92.,2 

8 !). ' 
80. 1 

98.0 
n.2 
8S.9 
80.1 

103.
98 .o 
92.2 
8 !) • 9 

108.&&l lll.O 
103.41108.11 
98.01103.4 
92.3( CJ 8. \ 

111.1 
11 l.O 
108 .• 
101.s 

120. 9 
117. , 
113.0 
108. q 

12Q.Q 
120.'J 
117. 1 
\ 11.0 

1.27 .'> 
124.q 
120 .9 
111.2 

130. 4 
121. s 
1211 ·" 
121. 0 

f 1CJ7• [ 
19751 

8 0. 1 85.91 ')2.3 
s 7. l 1 6J.7 

98.1 
70.CJ 

103.,5 
11. 6 

108 ·" 
8J.7 

l ll .O 
89 .1 

ll 7 .2 
CJll. 5 

' '"'19711 
I 57.l 
1 

b 3. 7 
i.1.1 

70.9 
54.1 

77.6 
& '.& 83.7 

68.2 
89.J 
711.l 

''"' 1 !) 7. 1 63.7 70.9 77 .f> 
1'7'9 
1'80 ' ' 

H.1 40.11 
JJ. t 

48 ·" 
II 0 .11 

1CJ8 1 I 3 3. 1 
1'982 I 
1'83,,8.. t 

l 
1'8S I 
1,86 I 
1987 I 

I 1988 I 
I 1'J89 I 
f1990 I 

•?ftlSSlOI 	flC'tORS FOi VEHICLES THROUGH ftODEL TEAR 197S AID THIOUGH 
Cll!IDll YllB tCJ7~ AR! AASED o" AC~OAL TESTS or II-USE '!HJCL!S. 
POS!-1CJ7S ClLEIDAI !EAR EftlSSIOR FACTOFS FOi ALL VE~ICl!S AIE PROJECTED. 

I 



------------------------------------------------------------------------------

-------------------------------------------------------------------------------

?ABU: BI-II-l (101 CILEJIDAI TUBS l982-1CJ9l) 

"lD-TEIB !IHIUST EftISSlOJ fACtOIS rot LIGHT-DOTY TIUCJS: BOTH WEIGHT CATEGOIIIS 
CIJIBO r ftOlllOJIDI, (Gft/ffl) 

FOR 8ICR-AlTlfUD£ i!ClOSS OILI 

IHODill CALUDAI YEii - July 1 
IJ!lll '1982 1CJ83 198'& 1985 1'86 1987 1988 1989 1990 1'91 1992 19'3 

1----1-----------------------------------------------------------------------
t19f>Jf160.f> 

196• t 159.ra t,0.6 
196 5 t 158. 1 
19E.611S6.7 

1!i9 ·" 
TSB.1 

160.6 
1S'J.ll 160.• 

19671 lSS.l 
1'681111 «&.S 

156.7 158. 1,,.,_, 1118.6 
159." 
1§0 .s 160 ·' 

152 .3 1sie.o 
1'6'311• 2 .2 
1'701131.2 
1'111130.lt 
1972 121.s 

Ulll.S 
1H.8 
tH.2 
no.&i 

fl46 ·' 
t18. 2 
Tl5.8 
1:n.2 

tll 8 • f> 
lllO. 5 
138 $2 
us.a 

150 .s ,152.] 

142 ·' 11•4. 8 
140 .s 1"2. 7 
ll8.2 1110.s 

1~16 .o 
lQ&. 7 

'"" .e1112. 1 

1118 ·' 
1116 .7 
11111.8 

1118 ·' 
1•&.1 1118 ~i 

1973 
19711 
1975 
1976 
1977 
1978 
.1979 

fl4180 
11'81 

12 "·" 121.0 
9 9 .2 
91&.5 
eo.o 
81.7 
~s.1 
q 8. It 
• 0 ... 

U7.6 
121t.ll 
103.5 
99.2 
es.1 
89. l 
62.5 
ss.1 
u.11 

uo ... 
121.6 
107.S 
10l.5 
89.8 
91l.'> 
68.6 
62.5 
55.7 

lll .2 
1JO .'I 
111.0 
101.s ,... ' 
99.2 
71t .. J 
68.6 
62.5 

ns.e 
13 J.2 
1111 .J 
l11.0 
98.l 

10 J.S 

1, ·" 
7•.l 
68.6 

138. J lltO. 6 111 2. 7 
115~8 138 .l 1160 ·' 
117.5 120 .s 123.l 
11'.l 117 .s 120 .s 
10 1. 7 105.0 TO 8. l 
107. 5 111. 0 '111.] 
aia.2 88.S 9 2 .1& 
79.• 811 .2 88.S 
14. l n.11 811.2 

141'1. 8 
1112. 1 
125.9 
123.) 

11 '· l
1n.s 
96.' 
92.11 
88.S 

1116.8 1118.6 
1111& ~ 8 11&' .8 1' 8 .6 

128 ·" 130 .8 lll.O 
125.9 128 .11 ll0.8 
113. 9 11, .s 119.0 
120 .s 121.1 125. CJ 

''·fl 10 2.9 106.0 
,, • l "·' 102. 9 
92.11 99.6 

"· 111982 31. 1 110 •• 118.lf 5Sol 62 .s e.&.6 71t.J 79.• 811.2 88.5 92.lt 
119(! 3 ,_2 11.9 1li.' 17.7 20.z 22.s 2•.6 26.6 28.l 29.9 ''·'l 1.• 
, 19era r s.1 7.8 10.8 u.s 20. !> 22.11 2•.2 25.8

''. t 18 ·" 119851 s.1 7.8 '10.8 11.s 16. l H. II 20. 5 22.4 2'.2 
r t9H I s. 1 7.8 10 .8 u.s u.. 1 20.s 22.41Ill.' 

.1.1'8 71 	 !) • 1 7.B 10.8 ll. 5 16. 1 20.s18 ·" ,p9881 '!ii. 1 7.8 \0.8 u.s ,, • l ll.11 
( 19191 5. 1 7.8 10.8 u.s 16.1 
f199Df s. 1 7.8 10 .8 11. !) 
rn9TI 5. 1 7.8 10.8 
ll9'21 5. 1 7.8 
1199 3 i s.1 

•fftlSSIOI 	FACTORS FOB VEHICLES THROUCH ftODEL J[AR 1975 AID THROUGH 
CALEIDAB YEll 1975 IRE BASED 01 ICTUlL TESTS OF II-USE VEHICLES. 
POST-1!75 CALEJDAR !EAR EftlSSIOW FACTORS FOR ALL VEHICLES ARE PROJECTED. 

'9f.~14,,; _/l 



------------------------------------------------------------------------------

TABLE III-II-I& 

BlD-!EAa EIBAOST EnlSSIOI FACTORS FOi lIGIT-DUTl TIUCJS: BOTB WEIGBT CAT!GOIJlS 
JITROCll OIIDIS (GH/ftl) 

roa HIGH-Al!lTUD! llGIOIS 011! 

----·------------------------------------------------------------------------
"ODEl. I CUEIDIR uu - July 1 I 
UAI '1970 1971 1972 1913 1CJ7at 1'1~ 1'H l4Jl7 1'78 1979 19110 1911 I 
----·--------------------------------------------------------------------·--
"~ ,, 2 .. l • 
1'52t 2.1 2.1 
19511 1.l 2.1 2.1 
1'!>11' 2.l 2.1 2.l 2.J 
'9!)!1 I 2.l 2.1 2.3 .2. l 2.1 
l'JS6 I 2.1 2.l 2.l l.l 2.1 2.1 
19571 2.l 2.l 2.1 :z. l 2.1 2.l 2.l 
1'9581 2.1 2.1 2.1 2.l 2.1 2.1 2.l 2.1 
1'59 I 2.1 2.3 2.3 2.1 2.1 2.1 2.l 2.1 2.1 
llJ60l 2.l 2.l 2.J 2.l 2.l 2.l 2.l 2.3 2.1 2.3 
19611 2.l 2.l 2.3 2.l 2.l 2.l 2.l 2 .J l.l 2.1 2 .l 
,,621 2.l 2.l 2.3 2.1 2.J 2.J 2.3 2.3 2.l 2.l l.l l.l 
1'611 :z .. l 2.l 2.. l 2 .. 3 2.l l.J 2 .. l 2 .. 3 2 .. 1 2.1 2 .] 2.1 
1'6•1 2.1 2.1 2.J 2 .. 3 2.1 2.l 2.J 2.1 2.l 2.l 2.l 2.l 
19651 2.l 2.l 2 .. 3 2.1 2.1 2.3 2.3 2.3 2.l 2.3 2.3 2.l 
1''61 2.l 2.1 2.l 2.3 2.1 2.1 2.J 2.1 2.l 2.J 2.1 2.l 

rnf> 1 2.l 2.l 2.J 2.l 2 ;,l 2.3 2.l 2.1 2.1 2.3 2 .J 2.l 
11%11 1.1 l.l 1.1 3.1 1.1 J.1 l.1 l.1 J.l 1.1 l.1 3.1 
t 19&9 3.1 3.1 J. 1 l.1 3.1 1.11 l.1 J.l l.1 J.1 3.1 l. 1 
tl970 1.1 3. 1 l. 1 l.l l.1 1.11 l.1 l.1 1.1 1.1 1.1 1.1 
( 1971 1.1 1.1 1.1 1.1 1.11 1.1 ] .. 1 1.1 1.1 .) • 1 1.1 
11972 l. 1 1.1 1.1 1. 11 1.1 1.1 1.1 1.1 3.1 1.1 
11'73 2 ... 2.q 2 .4 I 2.~ 2.11 2.11 2 .. • 2.•

2 ·" 11'H 2.4 2 .... 2.11 2.11 2.«& 2.• 2 ... 2.11 
I 1975 2.11 I 2.tt 2 ... 2.• 2.• 2.11 2.1& 
11976 • 2.11 2.• 2.11 2 ... 2.• 2 ... 
·t 1977 I 2.9 2.CJ 2.CJ2., 2., 

1'7e 	 I 2.41 2 ... 2.11 2.• 
197, 1. l t.3 1.~ 
19110 I 1.1 1.1 ' 
198 t I t. 1 
1982( I 
198 31 I 
1911 q I I 
1985 ( I 
198~1 I 
19871 I 
19881 I 
1'89 I I 
19'0 I I 

•E"ISSJOI 	FACTORS TOI tlftICL!S THIODGB ftODEL !Ell 1975 AID TllOU5B 

Cll!IDll t!ll l97S &IE BASED 01 ICTOIL rESTS or II-OS! '!BICL!S. 

POST-1,75 CALEIDA8 IEIR EftISSlOI FICTO~S FOi ILL 'EBICLES Al! PIO~!CTID. 




-------------------------------------------------------------------------------

------------------------------------------------------------------------------

TABll HI-II-II (FOi CllE•DAB 1EllS 1982-1'J9J) 

~ID-llAi [JHlUST E~ISSlOI FACTOIS FOi LIGl~-DOTI TIDCIS: BOTB MIICB1 CITIGOIIES ' 
•ITROGEI OIJDES (Cft/81) 

FOR BIGB-lltITODE BIGIOIS OILI 

ll!OD!l.I C & Llll>I B IEll - Jaly 1 
I YEAR 11982 l'J83 19811 198~ 1'87 1988 1'89 1990 199, . 1992 1993''8'
----1------------------------------------------------~----------------------

,,631 2.l 

1'U I 2.1 2.3 

196!>1 2.1 2.3 2.1 

19'61 2.1 2.3 2.l 2.l 

1Ull :Z.l 2.1 2.l 2.1 2.1 

1ne r J •I l. l 1.1 l.1 1.1 J. 1 

1'6'9' 1.1 1.1 1.1 1.1 l.1 1.1 l.1 

1970 I 1.1 1.1 1.1 l.1 1.1 1.1 1.1 l.1 

1'711 l.l l. T 1.1 l.t l.1 l.l 3.1 l.1 
 1.' 
t972J 1.1 l.1 3. 1 1.1 l.1 1.1 1.1 1.1 1. 1 1.1 

19731 2 ... l.li 2 ... 2.Q 2 ... 2.11 2 .11 2 ... 2.11 2 ...


2 ·" 

2.•1'7"1 2 .11 . 2 .ii 2.'I 2 ... 2." 2.11 2 ... 2.11 2. Ii 2.4 2.11
2 ·" 197S! 2.4 2 ... 2.4 2 ... 2.11 2 •• 2.11 2.4 2 •• 2.li

2 ·' 19761 2.11 2.4 2.li 2.4 2.11 2.4 2.ll 2.lt 2.11 2.«t 2.• 2.11 
19771 2.9 2.9 2.9 2. 9 . 2.9 2.9 2. 'J 2.9 2.'J 2.9 2.'J 2.'J 
19 78 l 2.4 2 ·'- 2.lf 2." 1 ... 2.ca 2.• 2.• 2... 2.11 2.• 2.• 
19791 t • r. l.l 1.9 2.0 2. 1 2.2 2.3 2.11 2.11 2.!> 2.i .2 ... 

ll'HOI l.s 1.6 t. 1 1.' 2.0 2.1 2.2 2.l 2.11 2.• 2.s 2. 6 
1198 l t t.l l .~ 1. f, 'l. 7 1.9 2.0 2.1 2.2 2.3 2.Q 2.s

2 ·" 19S2f 1. l 1.3 1.s 1.6 1.1 1.' 2.0 2.1 2.2 2.3 2.• 2 .11 

t9e 3 I •.l 1.5 1. 7 1.9 2.0 2. 1 2.2 2.3 2.•


'· 1 1 ·' t 9e" r 1.8 l.CJ 2.1 2mJ 2.11 2.s 2.i 2.8 2.8 2.9 

1985 I o.s o.e 1. 2 t. 5 1.s 2.0 2.2 2.s 2.6 

tCJll61 0 .s o.e 1.2 T • ') t. 8 2.0 2.2 2.~ 


19871 o.s o.e 1.2 1.e 2.0 2.2 

19881 o.5 o.e 1 

'· 
.. 

5
2 1.5 1.8 2.0 


1989 I o.5 0.1 l.5 l.8

'· 21990 I 0 .. 5 o.e 1.2 1.5 


199 11 o.s o.e 1.2 

19'21 o.s 0.8 

T9931 o.s 


O!ftlSSIOI FACTORS FOR fEHICLES THROUGH l!ODEL YEAR 1975 llD TBIOUGB 

CALEID&S tlAR 1915 ARI BASED 01 ACTOIL TESTS or JI-US! •!HIC~IS. 


POST-1975 CALllDlR !EAR !ftlSSIOW FACTORS FOB ILL 1!HJCLES llE PIO~!CTID. 




-------------------------------------------------------------------------------

TllB l? BI-11-21 

ftlD-YEAR EIHAUST EftlSSIOI FACTORS FOR LIGKT-DUT1 GAS TROCIS < bOOO ias. 
HYO IOCllBOll 5 (Gfl/flI) 

FOB HIGB-ILTITUDE IEGlOJS O•LI 

-~------------------------------------------------------------~----------------
1 l'IODEL I ca LUDAI !UR - July 1 
IYEll l 1'70 1971 1972 l'J7J 1 '174 1'75 l'J7ti 1917 1978 1979 1'80 1911 l
1----1-----------------------------------------------------------------------
P9!> 11 15.3 1 • 
I 19521 15.1 IS.l I119531 1Q.8 15.1 15.l l 
119!>Q I 111. s 1':>.1 15.) l'"·e
'195!>1 u.1 14. 8 1 5 .. l f15. ' '" .. 519561 11l.O lit. l 1... 5 111. 8 15.1 , s. l r 

19571 11.6 11& ..o 1'1. l 14 c 5 u .a l ':>. 11 l':>. 3 
19!>81 lJ.3 13.f, 14 .a 14. J 1Q .5 14. 81 15. l 1~ • .l 
t959f 12.9 ll.3 13 .6 tit .o t".) 1'1.51 14. 8 15.1 15.l 
19f. o I 1 2 .r. 12.ci H.3 11.ia Ill .o 111. 3 t 1" .e 15.1 15. 3 ' "'. 5 
19t.1 I 12.2 12 .f> 12.CJ 1J .J 1J .ft n.o 1 Ill. 3 1ll • !> 111. e 15. l 15 .l 

l'lb21 11. 7 12.2 12.6 12. 'J 1 3 ,.3 13.6( , ... o 111. 3 1•.5 111. 8 1!t. , 1 !t. l 

1%31 11.2 fl .. 7 12 .. 2 12.f, 1 2. «) 1J .. 3 I 13 ... ' ... o 11& • 3 111 .. 5 1'1.8 15.l 

196111 l0.7 11.2 11. 7 12.2 1 2 .6 12.91 ll.3 13. f> u. 0 14. l 14 .s u.e 
,,t. ~I 10 .o 10.7 11.2 Tl. 7 1 2 .2 12.f>t 12.CJ 13.J 14 .o lfl .l , ... 5 

lJ ·'196 6 I 9.11 10 .. 0 10. 7 1l .2 11.1 12.21 t2.6 1 2. <j 1). l 13.6 111.0 111.l 

1%7 8.7 9.11 10.0 10. 7 ' t .2 12 .2 12.6 12.9 ll.l 1l .6 , ... o 
"-71 
1968 fl .u 6.7 7.4 a.1 e.1 9.21 CJ.B to .2 10.6 t1.o 11.1 11.1 

1%9 s.1 6.0 6.7 1." 8.l 8.71 9 .. 2 9 .8 10.2 10 .6 11.0 1 t .J 

1CJ7C Q.11 5.1 6.0 (>. 1 7 ... 8. 'I 8.7 CJ. 2 CJ. 8 10.2 11.0
10 ·' 
1CJ71 4.4 5. \ 6.0 f>.7 1.•11 e.1 8.7 CJ .2 CJ.8 10.2 10 .f, 
1CJ12 ..... s.1 &.o &.11 1.11 e.1 8.1 CJ. 2 CJ .e 10.2 
1973 ...... S.\ o.O I (,. 7 7 ... 8. 1 8 .. 7 CJ .2 CJ .8 
197' ll ~ ll s. 11 6.0 ... 7 1.11 8.1 8. 7 CJ .2 
1CJ75 2.0 I 2. f. 3.2 l.8 It. 3 11.8 5.2 

( 1CJ7b I 2.0 2 .41 l.2 J.s ".l ".1 
11917 I 1.1t t.9 2.s J.l l .ti 
'1978 I 2.0 2.6 3.2 3.8 
I 1CJ7CJ I 1. s 2.3 2. CJ 
11980 I 2.l' ..e
1198 1 I 1.8 
11982 I 
1198 3 I 
11981i I 
11,85 I 
11986 I 
l 198 7 I 
11988 I 
119n I 
I 1'J'JO I 

•EftlSSlOI 	FICTORS FOR 'EH1CL£S THROUGH ftODEL YEAR 1975 AID THBOUGR 

CILEJDAI TEAR 1CJ75 IRE BASED 01 ACTUAL TESTS or II-USE VEHICLES. 

POST-1975 CILIIDAR TEAi EnlSSlO• FACTORS FOR ILL VEHICLES ARE PIOJECTED • 


. o.~!~(. i(;.'J. •'"-JI!
-'··. •..:;. 



------------------------------------------------------------------------------

-------------------------------------------------------------------------------

TABLE HI-II-2A (FOR ca LliD&i JEIRS l'J82-T9~J) 

fllD-YUR EIHAUST El!ISSIOI fllCTOflS FOR LIGHT-DOTI GAS TRUCKS < 6000 LBS. 
HYDBOC.UBOI S (Gfl/ftl) 

FOR HIGH-ALTITUDE JIECIOllS 011.1' 

PIODEll CllEIDA Ji UAR - .JulJ 1 
TUB '1982 1983 19811 198!> '986 198 7 198 8 1989 1990 1991 1'92 1993 I 
----(-------------------------~----------------------------------------------·
19£31 15.l I 
1911~1 1 5. 1 15.3 I 
196 5 i u.e 15.1 15.l t 
1966( 111.s n.e l!i. 1 T5. l,,_, 	 •19611 l'l.l 15.1 1s .J 	 I''. !)
'961! l 12.0 12 ,.3 12.6 12 .e ll.1 IJ 0 l I196,, 11. 7 12.0 12.1 12.6 12.e 13. l 13.l I 
19 70 I 11.J 11.1 t2.0 12 .l 12 .6 12.e l3. 1 ll.l 
1971 f 11.0 11.J 11. 7 11.0 12 • .3 12.6 12 .B ll. 1 lJ.1 ' 

rn121 l0.6 t1.0 1l. l 11.1 12 .o 12.3 •2.6 l2.8 ll. 1 13. 3 	 I ' 
119731 10.2 lO .6 11.0 11.3 11.7 12.0 12.l 12.6 12.8 1l. 1 '3 .3 I 
1197111 CJ .e 10 .. 2 io.6 · 11.0 11.J 11. 7 12.0 12.l 12.6 12.8 ·u. t n.3 
t 19751 5 06 r..o (,.Ii 6.7 6. CJ 1.2 7.5 1.1 1. CJ a.1 8.3 e.s ' •t 19761 s.2 5.6 6.0 6 • ti 6 .7 6. 'J 1.2 7.5 1.1 7. 'J B.1 8.l I 
I 1'71t 4.t q .6 5.0 5.J 5.7 6.0 r.. l ' 6oS 1.0 1.2 7 .4 I'·8 
'1°9781 ".] 11.e 5.2 s.t. 6 .o ti.• '·1 1. 2 1.s 1.1 7,.'9 c 
1197' I l .:> ' ... !'> s.11 f>.1 '·' &., 7 ...4.0 s.o !>. 8 r. ... 6 .. 7 1.2 
I 1'1l01 2.9 J.S 11.0 11.s s .o !> ... s.e 6. 1 6.4 6.1 11.9 1.2.. 
'"98 lf 2.J 2.9 ) • 5i 11.0 II .!> s.o Si.Cl s.e 6. 1 6.4 6.7 6.9 
p 98 2' 1.8 2 .·J 1.9 l.5 ... o ti. s s.o 5.Q S.8 6.1' 

2 ... '·' '·"'19llJ' 0.6 0.9 t.l t .6 1. CJ 2.1 2.6 2.e 1.0 l.2 
l l~l! .. r o.q a.a l • T l.,. t. 7 2.0 2.2 2. !) 2.1 2.9,_,1198~ I 	 o.s \. 1 1.1 2.0 2.2 2. !) 2.1

0 ·' I 198t. I 	 0.11 o.. e. 1. 1 l ... 2.0 2.2 2. !)'. 1 
f l'J87 I o ... o.e 1.1 1. q t.1 2.0 2.2 
S19fl8f o ... o.e 1... 1.1 2 .o'. 1 
81989 t 0.11 o.e 1. 1 1.4 1.1 
11990 I 0.11 o.. e 1. 1 

0.4 o.e '·"1.1'"',,J 1992& 0.11 o.e 
f19'l! 0.11 

•rn1ssro1 	FACTORS FOR JERICLES THRODGR ~OD!L ffAR 1~7~ AND THROUGH 

ClLEWDAR TEAR 197~ All BASED ON ACTUAL TESTS or II-USE VEHICLES. 

POST-1975 CALEJDAB YEii EftISSJOJ fACTOIS FOR ALL lfHlCLES All PROJECTED. 


'D~'?
~;'·~-·. t. 



------------------------------------------------------------------------------

TABLE 111-II-31 

"ID-TEAR EJRAUST E"ISSIOI FACTORS FOR LIGHT-DUTT GAS TRUCKS < 6000 LBS. 
CARBOI flCIOIIDE (C~/"1) 

FOR HlGH-ALtlTDDE REGIOIS OILY 

lflODt:L f CAL.EIDAR YUR - JU) y 1 
11u1 11970 n11 1972 1973 197• 1CJ7S l'JH 1'11 1'78 llJ71J 1'380 198 t I 
·----·-----------~-----------------------------------------------------~----· 
P!!.tps7.4 t• I 
Jl9'>211'S(j.T 157.ll I I . r an5 31 1s11. B T5&,1 157.4 	 I 
'195l I 15 3.5 lSll.8 ( 56. 1 157.Q f I 

1955115 2 .o 153. 5 ,., ... 8 156. l 15 7 .4 I 
1'561150 .s 1!'it2.0 1'JJ.5 1sti.e 15 b., 157.4 I 
1951111t8.9 150.5 t52.0 153 .s 15 Q .8 156.1 1!>1 ... I 
195 e 1 111 1. 2 1118.! 150.5 152 .o 15) .s 1s11 .e 1'>6. 1 157 ... I 
14J5CJ 1111 5. J 147.2 148.9 1'>0. 5 15 2. 0 153.5 151l .e 15'. 1 15 7.4 
1CJ6 o I 1'13.5 14S.3 141.2 1q8 .9 lS0.5 152 .o l'>J.!> 1511.8 1!>6.T 1'>7.4 

1111. 5 11& ~- 3 11a 1. 2 14 8 .9 150.5 152 .o 153. 5 151& .8 156. I 15'1.41'J61J 1Q '·" 
1962(139.1 tq 1. II 114 3. 5 1115.) 14 7 .2 1118.9 1~0. ') 1')]. ') 1')4 .8 1'>6 • 1 15 7 ...152 ·" 
l'Jb 3 f 136. 5 139.T 1111.4 i113. 5 145 .J 14 7. 2 til 8. CJ 150 .s 15 2 .o 1~]~5 1511 .B 156. 1 
1'&11I133. 7 l 1'.S l 39. 1 11& t.11 111 3.5 lQS. J 114 7. 2 Ill 8. 9 150. 5 152.0 15 l .5 ISQ .8 
196S f l30 .6 133. 7 136.S 139. 1 l!J 1 ... lb l. 5 1115. l lit 7 .2 116'. CJ 150.5 1!>2 .o ISJ .5 
nua 121.2 110.6 1H. 7 116 .s 119.1 141 t • fl \Cl]. s 1115.) tli 7 .2 1118.9 no.s 152 .o 
1%7&123.6 127.2 130.6 133. 7 lH.S lllJ. 1 14 1. Ii 111]. 5 U1S.l 1111.2 1118 .9 1!'10. 5 
19681 'J 1. J 'J7. l t02.6 107 .1 112.11 11f>.6 120.~ 12q .o 121.2 1.JO • 0 1J2 .B 13!> ... 
1%1Jr es.o 91.3 97. l 102 .6 107. '1 '12 .11 '20 .5 1211.0 t27.2 tJO .O u2 .e116 ·' 
19701 79.3 85.0 91.J 97. 1 l07. 1 112.Q 120. 5 124 .o 121.2 1)0 .o102 ·' 	 116 ·' 
1'711 79.3 85.o •n .. 1 97.1 102.6 107 .1 '"·' 120.s 1241.0 121.2'12 ·" 
'9721 	 79. J 85.0 91. J ,-, • 1 102. f> 101.1 116 •• \20.5 12... 0.1l2 ·" 
1'HI 79.l 8 s.o ') 1. 3 '11.t 102.6 to 1. 1 112 •II 116 .& 120 .s 
1'7Uf 79.3 85.0 C) t. l 97.T 102·' 107. 1 112." lt6 .6 
1975( H.l "]. (, c; 1.s !:18. CJ t.'i.7 12.1 7B.O 
1'761 J6.J 113.& !; '. 5 58. 'J h5. 7 12.1 

119711 19.J 26.6 Jlt. 5 48 .1'' .eI "9781 l 36.l 113.6 St.5 58.9 
I 1'979 t I Jl. I iao .11 cu .1 
11980 l ]J. 1 Q 0 ·" 
j 19811 	 I 31.l ' 
I \Cl821 I 
I 198 JI I 
1198ti I •I i9a 51 I 
I 1'861 I 
( 198 71 I 
I 1'88 I I 
119891 I 
119901 I 

•EnISStOI 	FACTORS roa VEHICLES THROUGH noDEl YEAH 197~ A•D THROUGH 

ClLllDAR YEAR l,7~ lB! BASED 01 lCTOAL TESTS or 11-0SE VEBICLIS. 

POST-1975 CALEIDAR tE•B EftlSSIO~ FACTORS FOR ALL YEHICL!S ABE PB03tCTEO. 




-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

TABU: HJ-11-JA croa CILEIDAI !EARS 1'912-l'JCJJ) 

~ID-J?AR EXHAUST ?nISSIO• FACTOIS FOi LIGHt-DUTJ GAS TIUCKS < 6000 LES. 
CARBO• 80JOIIDE (Gft/ftl) 

FOR HlGB-iLTlfOD! IEGIOWS OJtT 

(ftOO:Elf CALUD"R n:u - July l 
I 'HAR I 1'82 1981 19816 l98!) 198f> 1'87 T'J88 1989 ,,,0 199 1 1992 PJCJ J I 
1----1------------------------------------------------~-------------~--------1 
il9bJf1Sl.Q 
11%411~6 .. 1 1~7.11 

f l9ti !>I lS 4 .8 1!>6. 1 1!>7.11 
I 1 96 6 I 1~ 3. 5 1;Q.8 156. 1 15 7 .II 
j1%7t 152.0 1Sl .. S 1Slf.8 tS6. 1 1!> 7 .Ii 
11%81131.8 140.' 1162.l 11&16. 3 11•6.l 1tJ8.2 
i 19691135.ti 111 .a 140. 1 11~2.J 11111. l lli6 .3 1118. 2 
! 197CI B2.B 1)5.4 111 .a 1110. 1 lll2 .l 11111. J ,,, • J 148 .2 
1191ljlJO.O 112 .e 135.1; n1.e llt0.1 11.12.1 1Q6 .J 1118. 2

"'. 3
119121127.Z 110 .o lJ2.B ll!>.11 137 0 8 \llO.l 1112. J 11111. 3 1116. J 11l8. 2 
j 19731124.0 127.2 130.0 132 .8 llS.4 137 .8 1110 • 1 lQ 2. 3 1Qta. l 1116.3 1Q8 .2 
1197111120.S f2q.O 127.2 130 .o 1J 2 .8 US.ll u1.e JQO. f 1Q2. J tllll. l 1116 .l 1118 .2 
119751 8 3.11 88.3 92.7 CJ(,. 7 100 .2· 103. 7 lO 7 .O 110. 1 t 13. 0 lt5.7 118.3 120.s 
j19Hi 7 8 .o 8 l.11 88 .3 92. 7 100. 2 10 3. 7 101.0 110. 1 113 .o 115.7 118 .396 ·' 
119771 '!> 5. 1 6 '.o 66.Q 11. 3 75. 7 79.6 83.2 86.7 89.9 93.0 9">.9 98.6 
J 1978 I (, 5. 7 72. 1 78.0 81." 88.3 n.1 CJ(,. 1 100. 2 101. 7 101.0 110. 1 111. 0 
!19791 ~ s .f> f, 2. 5 68.CJ 711.8 80.2 B ">. 1 89 ."> 9 J.Q CJ'· 0 100. "> lOl. 7 106 .a 
119801 '4 8 6 J SS.6 62.S f.8.9 7". 8 80.2 8S.1 99.S 93.11 97 .o 10 o. 5 lOJ. 1 
I 19A 1 f 110 .4 118. 3 55.6 f>2.5 f>8.CJ 7ll.8 80 .2 8 ">. 1 BCJ.5 CJJ.4 97.o 100. 5 
1 lCJ62 I 3 J • T 40 .ti 118. 3 ">5 .6 112 ."> 114 .a eo.2 8 ">. l 89."> 'H.4 97.0' 

''· 'JI i CJP. 3 I 9.2 n. CJ u.9 17.£> 20.2 22.11 211.s 2ft .8 28. 1 JO.J J 1.e 
119e41 !.>. 1 7.8 1(). 7 lJ.5 t6. 1 18.5 20. l 22.1 24.5 26.2 
I 19f 51 5. 1 7.8 l 0.1 13.!"I 16. 1 18. 5 20 .1 22 .1 21&.~ 

(19861 5.t 7.8 10. 7 tl.5 18. 5 20.1 22. 716. ' 
f 19E71 ; • t 7.8 10.7 13. 5 16. 1 18.S 20.1 
! l98e I 5.1 7.8 10. 7 13."> 16. t 18.5 
i 1969 I s.1 7.8 10.7 13.5 16.1 
I 199Cl I ">. 1 7 0 8 10.7 1 J .5 
'ii9911 '). \ 7.8 10.7 
119921 ~.1 1.a 
119931 ">. 1 

~[~lSSIOM FACTCRS FOR VtHICLtS THROUGH ~ODEL YEAR T~75 AMD THROUGH 
CALI~DAR TEAR l97S ARE BASED 01 ACTUAL TESTS or IJ-USE VEHICLES. 
FOST-1q7s CA1£1DAB TEAR t~lSSIOI FACTORS FOR ALL VEHICLES ARE PROJECTED. 

http:19691135.ti


-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

TAB L! III-II -QA 

810-t!AR !IKAIST EBlSSJOI FACTORS FOi LlGAT-DUTt GAS TRUCKS < 6000 LBS. 
IITBOG!I OIJDES (Cn/ftl) 

FOR HIGH-ALTITUDE ,EGIOWS OILl 

I llODEl I CAL!IDlR 1tll - July 1 
1nu 11'70 1971 1912 14)73 1'111 197!; 197£ 1977 1978 1919 1980 1981 I 
·----·---------------------------------~--------------------------------------· 
I 1'511 2.0 • I 
I 1'521 2.0 2.0 I 
11953 I 2.0 2.0 2.0 I 
119541 2.0. 2.0 2.0 2.0 I 
I 1'551 2.0 2.0 2.0 2.0 2 .o I 
119561 2.0 2.0 2.0 2.0 2.0 2.0 I 
119571 2.0 2.0 2.0 2.0 2 .o 2.0 2.0 
119581 2.0 2.0 2.0 2.0 2.0 2.0 2. () 2 .o •l 
119!>91 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2 .o 2.0 I 

1960 I 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 I 
1'611 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2,.0 2.0 2.0 2 .o I 
19621 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 I 
,,.., 31 2.0 2.0 2.0 2.0 2.0 2.01 2.0 2.0 2.0 2.0 2.0 2.0 I 
196111 2.0 2.0 2.0 2.0 2.0 2.01 2.0 2.0 2.0 2.0 2 .o 2 .c l 
19651 2.0 2.0 2.0 2.0 2.0 2.0t 2.0 2.0 2.0 2.0 2.0 2 .o 
1~661 2.0 2.0 2.0 2.0 2.0 2.01 2.0 2.0 2.0 2.0 2 .o 2.0 
1967 f l.O 2.0 2.0 2.0 2.0 2.01 2.0 2.0 2.0 2.0 2 .o 2.0 
, ,f, 8 f l.O 3.0 3.0 J.O 3.0 3.01 3.0 l.O 3.0 3.0 3 .o l.O 
1'1691 1.0 l.D 1.0 3.0 1.0 1.01 1.0 1.0 1.0 1.0 J .a 1.0 
19701 J.o 1.0 1.0 J.O 3.0 J.01 3.0 l.O J.O J.O 3 .o 3,;0 
141Jl1 I l.O 3.0 l.O 3.0 1.01 3.0 J.O 3.0 1.0 3 .o 3.0 
19721 1.0 1.0 1.0 1.01 1.0 l.O 1.0 1.0 3 .o J.O 
19731 1.9 1.9 '•CJ I 1.CJ 1.9 t. 9 1.' 1. CJ 
l'Jlll' 1.9 1 •<JI 1. 'J l • 'J 1.9 1.9 1 • '·''J 

t197SI , • SI 1.5 1.5 1.5 1.5 1 • '·'!I 1.5,,1' I I 1.5 1.s 1. 5 ·1.5 '.s 1.5 
19171 I 2.41 2 .11 2 ... 2 .i. 2 .. " 
19lS I I t. 5 1.5 1.5 1.5,,,,, I t. 1 1.4'.l 
1980 I I 1.1 1. 3 

198 lf I 1. 1 

11)821 I 

1'8 31 I 

198•1 I 

1'8!11 I 

19Bfi I I 

1'871 I 

t988 I I 

1989 t 


I ' '''O I 

•t•U SS IOI FlCTOJI s roR Y!H lCLES THROUGH BODE L YEA II .1CJ 15 AID THROUGH 

CllEIDlR YEii 1915 All BASED 01 lCTDAl T!STS OF II-USE llHICL!S. 

POST-1915 CIL!IDlR !Ell E~ISSIOI FACTORS FOR ALL VEHICLES AB! PROJECTED • 


. 250 




------------------------------------------------------------------------------

-------------------------------------------------------------------------------

TIU! 111-II-U (POR CAUIDJI I!AIS t,82-1993) 

!ID-Y!ll EJHAOST tftlSSlO• flCTOBS FOB 1lGBT-DUT1 GIS TIUCIS < 6000 llS. 
IITJOG!I OJID!S (C"/ftl) 

FOi BJGB-AlTITUDI IEGIOIS Oltl 

I llOl>U I CAl.!ID.ll !EAR - .Jul,. 1 
11111 11982 1983 198' 1985 1986 1'87 1988 1989 1990 199 t 1992 1993 

----·-----------------------------------------------------------------------
196 ll 2.0 

1n41 2.0 2.0 

t965f 2.0 2.0 2 0 0 

nu1 2.0 2.0 2.0 2.0 

196 71 2.0 2.0 2.,0 2.0 2 .o 

19681 1.0 J.o J.G l.O J.O J.,O 

'19691 l.O l.O 3.0 3.0 3.0 l.O 3.,0 

19701 3.0 J.,0 J.o J.O l.D J.O l.O 3.0 

191 tr 1.,0 l.O 3.0 3.0 3.0 l.O 3.0 l.O l.o 

19121 l.O l.O 3.0 1.0 l.O. J.,0 1.0 l.,0 1.0 1.0 

1'731 1.,9 1.9 1.9 1., 9 t. 9 1.,9 1. 9 t.' 1. 9 


'· 91.,9 1.,9 	 1.9197'1 1.9 '·' 1. 9 1. 9 	 l. 9 1. 9 1. 9 
19751 1.s '·' l. !> '·' , • 5 1.,5 t. s t.5 1.s 1.5t.s 1.'!io 1 .s 1.s '·' 
19'16 I 1.s 1.s 1.s 1.,5 1 .s 1. 5 1. !> 1.s 1.s 1.,5 1.s 1 • !> 
1'171 2.ia 2•• 2.11 2.• 2 .. Ga 2.,Q 2.Q 2 ... 2 ... 

2 ·' 2 ·" 	 2 ·" 19181 1.s 1.5 1.s 1.,5 1.s 1.5 1. 5 1.s 1.s 1. 5 1 • 5 1.s 
197'1 1.6 1.1 1.' 2.0 2 .. 1 2.2 2.l 2.11 2. 5 2.5 2.6 2. 1.., 
l980f 1... t. 7 1.9 2.0 2.1 2.2 2.1 2.Q 2. 5 2.5 2.11 

1.l 1... 2.1 2.51'9B 11 '·' 1.6 1.,l 2.0 2.2 2. 3 2.4 2. s 
19821 t.1 1.J 1.• ,_, 1.7'·' 1. 9 2.0 2.1 2.2 2.l 2.ci 2.5 
19.8l1 1.1 1.1 '·' 1.6 1. 7 1. 9 2.0 2. 1 2.2 2.,3 2. 41 
198•'8 1.s l.' 2.1 2.1 2.11 2 .s 2. 1 2~8 2.9 l.O 
198 SI 0 -~ o.e 1.2 1. 5 1.a 2.0 2.,3 2 .·5 2.7 
191!161 o.s a.a 1. 2 1.s 1.B 2.0 2.,l 2.s 
19111 r o.s o.e 1.2 1.5 •.e 2.0 2.1 
19881 o.5 0 .,8 1.S t.8 2.0 

'· 2(1989 f 	 0 .s o.e 1. 2 1.e' • !>
11990i o.s 0.,8 1.2 1.5 
f 19911 0.5 0 .8 1.2 
119921 o.s 0.11 
1199 lJ o.s 

•!ftlSSIOI 	FACTORS FOi VEHICLES THROUGH nODEL !Eli 1975 AID THROUGH 

CllEJDal TEil 1975 llE BASED 01 ACTUAL TESTS or 11-DSE f!HlCLES. 

PCST-1975 CIL!IDAR !Ell £ftISSIOI FACTORS ro& lLL VEBICL!S llE PBOJICTID. 


http:CAl.!ID.ll


-------- -------------- -- --- ----- -

TABLE Hl-11-211 

ftlD-TEAR EIHAUST EftlSSlON rACTOBS row LlGKT-DUt1 GAS TBUCKS 6001-ISOO 11s. 
HTDROCAf801S (G"/l'llj 

FOR RlGH-lLTITUDE REGJOMS OILY 

ll'IOlltll 	 CA LEIDAil y I.IR - July 
flEU 11CJ70 14371 1972 1973 197U \975 \437b 1971 1978 1919 1980 1981' 	 I
1----1------------------------------------------------------------------------1 


... ---------------- ------ --- ------------------------

I 1'!1 l I 11.2 1• I 
119')2 I 11.0 l7 .2 I I 
' 19!131 16.7 t7 .o 17. 2 I ' I tcJ!>q I 
I t'J!>i51 
119561 

l(i, .ll 
u.• 1 
1Si.8 

u;. 7 

1(, ·" 
lb. 1 

17 .o 
u...1 
lb." 

l1. 2 
t7 .o 
l6. 7 

17.2 
l7 .o 

I 
I 

H.2i 

I 

I t9S7 I 15.5 15.8 l 6. 1 H>.4 16 .7 17.0 I 11. 2 
11~'>1!1 1 'io .2 15. ') 1!>.8 l£1. 1 IL.4 tf•. 71 17 .o 11.2 
1 l'JS'J I 
t 1%01 

14 .. B 
U.ll 

15.2 
1Q .8 

1.'j. s 
f '). 2 

15.8 
l5.S 

16.1 
l 5 .8 

16.41 
16. 11 

16 .• 7 
a.11 

n .o 
1 b .1 

17.2 
11.0 t7 .2 

I 1'b 11 
1%21 
l'Hdl 

111.013., 
13,.1 

111.it 
111. 0 
lJ.6 

14 .8 
1•. i. 
14.0 

15 .2 
1Q .s 
111 ... 

15 .s 
1 'j • 2 
114. B 

15.81 
l'l.51 
P ... 21 

t 6. t 
15.8 
1!>.5 

1f, •• 

u•• 1 
1'>.8 

\(j. l 
16 •• 
1b.1 

17.0 
16. 7 
U1 •II 

17 .2 
t7 .o 
u ••1 

17.2 
17.0 

19£.llf 
1%!>1 

12.6 
1 2., 

13. l 
12. f) 

lJ.6 
11.1 

14. 0 
13.b 

14 ·" 
14.0 

"· e I 
ll&. q I 

l 5. 2 
lta. 8 

15 .5 
1s.2 

1!>.8 
l!> .5 

a. t 
15.8 ''·"1u~. 

U.7 
H1 .11 

19Hl 
1%71 
1% e 1 

ll.'i 
10.8 
10.0 

12. 1 
11. '> 
10 .s 

12. f, 
12. 1 
11,.5 

n. • 
12. (, 
12.' 

lJ .b 
1]. t 
1 2. L 

l 4. 0 I 
H.b I 
13. 1 I 

111 ·" 
1ll. 0 
ll.6 

111 .B 

''·"".o 
·~-2 
'" .-e
1q .4 

15. 5 
15. 2 
llf. 8 

'~-8 
15 .5 
1S .2 

''. l1s.e 
15.S 

t9b9 I 
1970 I 

CJ .2 
5.2 

10 .. 0 
5.9 

10 .a 
6.8 

11. s 
7.5 

12.1 
8.2 

12 .& I 
8 .8 I 

13. 1 
9." 

13 ·" 
9.9 

14.0 
ao .1 

1'1." 
10 .8 

'tll .8 
11.2 

l!J.2 
11.6 f 

19711 'j .2 s. CJ &.B 7.5 8. 2 f e.e '·" CJ. CJ 10. J lO .s 11.2 l 
19721 
1'731 
1'1111 
l''H!i I 

5.2 5.9 
r;_2 

& .8 
s. 9 
~-2 

7.51 
b.81 
S. CJ I 
~. 2 f 

8.2 
7.5 
b.8 
5. 'J 

8 .8 
8.2 
7. ') 
f>. 8 

9 .'I 
s.s 
8.2 
1 •. s 

'J.' 
9.11 
8.8 
e.2 

10. l 

,·' 
9 .11 
e .e 

10 .8 I 
10.1 I 

'9.'·'16 t' 
191t>I I !i. 2 ., • CJ t). 8 7.S 8.2 8.8 I 
1977 t 

(19781 
I 
I 

., • 2 'j. 9 
s.2 

6.8 
i:..'J 

7.5 
.., .e 

8.2 I 
7.5 I 

11979, t 1.8 2,.l 2 .CJ I 
1neo1 
I l 9811 

I 
I 1 ·' 

2.J I 
t.8 I 

l 198 2 ( I I 
D 198 31 I I 

'"""' I I 
f 1985 I I I 
tl<J8f>I I I 
I t'JB71 ' I 
119881 I I 
I t989 t I I 
I fCJCJO I I I 

•E~lSSIO• 	 FACTORS FOB •ERICLES THROUGH "ODEL YEAR 1915 AID TBIODCH 
CllEIOAI T!ll 1975 ARE BASED 01 ACTOJL TESTS or 11-0SE tEHICLIS. 
POST-1975 CALEIDAR YEAR E"Issro1 FACTORS FOR ALL VEHICLES Air PBOJ?CTID. 

2:5~...... 



TABLE KI-II-28 (101 CIL!ID.11 nus 1'82-1,,)) 

~JD-Y!AB EIHAUST lftlSSIOI FACTORS fOR lICHT-DUTY CAS TROCIS ,001-9500 LBS. 
HYOROCARBOIS (Gft/AI) 

FOR HJGH-ltfJTUDE R!GlOIS OILY 

lftODE1 r Cll.EIDlR !Eli - .Ju.ly 1 
iTEAB 11982 1983 19814 1985 1986 1'87 1'88 198' lCJCJO ,,,, 1992 1991 I 

r-.---1------------------------------------------------------------------------1 

'· 1 

e nt.J1 11.2 I 
p9b•q 11.0 11.2 I 
I tCJ651 16.7 11.0 17 .2 I 
p9bbf 16.4 16. 7 17 .o 17 .2 I 
' 19t- 7' 
f 19681 

H.1 
15.8 

16.11 
16.1 

16. 7 
16. '4 

17.0 
16. 7 

t7 .2 
11.a 11.2 

I 
I 

p9t.9 I 15.5 15.8 16. 1 16 ... u;.1 17.Q 11. 2 I 
11970 I 
11'171t 
{ 19721 
119731 
f l'74 I 
119751 

11. 9 
11. 6 
11.2 
10.8 
10 .3 
9.9 

12.3 
11.9 
1 t .6 
1 \ .2 
10 .. e 
10.J 

12 .6 
12. J

n.' 
11.6 
11 .. 2 
10 .8 

12.'J 

12 ·" 12.] 
tt. 9 
11. fi 
lT .2 

11.2 
12.9 
12 .6 
12. J 
11.9 
11.6 

13.4 
11.2 
12.9 
12.6 
l2. l 
1 t • CJ 

13.7 
13.Q 
13.2 
12.9 
12.6 
12. l 

13.9 
ll.7 
13.11 
n.2 
12.9 
12.6 

u."
u.1 
11.• 
11.2 
12.9 

11.9 
n.1 
n .11 
ll.2 

11.9 
13.7 
11.• 

I 
I 
I 

tl.' I 
I 

ll. 7 I 
I 19761 
11977' 
1197BI 

'I.II 
8.8 
8.2 

9.9 
9.4 
a.a 

10.) 
9.9,_ .. 

10 .s 
10 .1 
9.9 

11 .2 
t 0 .s 
lOul 

11. 6 
11.2 
10.e 

11. 'J 
1 l." 
11.2 

12.1
11.' 
11.6 

12.6 
n.1 
ll.9 

12. ') 
12.fa 
12 .. l 

11.2 
12.9 
12.6 

11.11 I 
13.2 :1
12. 9 I 

f19791 
r1CJeo1 
11981( 
11982 f 
'191!31 

l.5 

2 ·' 2.1 
1.e 

... o 
3.5 
2.9 
2.1 
o.6 

"- s 
11.0 
l.5 
2. ') 
o.9 

11.9 
4 • :, 
11.0 
J.5 
l.l 

5 .. 3 
II• 9 
II 0 5 
11.0 
1.6 

s _., 
S.3 
4.9 

". 5 
1. 9 

5. 9 
S.6 
s.1 
II 0 9 
2. 1 

6.2 i.5 
5.9 ,_2 
s.6 5.9 
5.J 
2 ... 2.6 

s.' 

6.8 
r,.s 
6.2 
5.9 
2.a 

1.0 

'·8
fi.5 
i.2 
2.9 

1. 3 .• 
1.0 .. 
ft.8 I 
ft.5 I 
l. 1 I 

tl9Bllf 
119851 

0 .. 11 o.e 
0 .II 

1 • 1 
o.e 

1.11 
1. 1 

1. 7
1.• 

2.0 
1.7 

2.2 
2.0 

·2.11 
2.2 

2.6 
2.11 

l.& 
2.ft 

I 
I 

119861 
I 198 7 i 

(). Q 0.8 
o.4 

1. 1 
o.e 

1.11 
1. 1 '· lt •• 

2.0 
1.1 

2.2 
2.0 2 ·" 2.2 II 

llCJBBA 0.4 o.a 1.11 1.1 2.0 I 
j 19891 	 o.a t.7 I

0 ·" '· t ••• 
1199()1 0.11 o.a 1. 1 1.11 I 
1199 11 0.11 o.e 1. 1 I 
I 199 21 o ... 0.8 I 
119~n1 O.• I 

•r.~lSSIOJ 	 FACTORS FOR VEHICLES THROUGH ~ODEL Tt&R 1975 AID THROUGH 
CllEIDlR TEAR 1975 ARE BASED o• ACTUAL TESTS or II-USE IEHICLES. 
POST-1975 CALtlDAR YEAR I~ISSIOJ fACTORS FOi ALL fEHICLES llE PROJECTED. 

http:CIL!ID.11


U8 LE HI-II-lB 

"lD-YIAR IJHAUST E"ISSIO• fACfORS FOR LIGHT-DUTY GAS TRUCKS 6001-8SOO LBS. 
CARBO~ ftOJOIID! (Gft/"lJ 

FOi HlCH-ALTITODE REGIV•S ORLY 

l"OD£LI C.AL!IDAR YEAR - July 1 
!TI.AR ll970 t971 1972 1973 1974 1975 197b 1977 1978 1979 1980 1981 I 
1----1-----------------------------------------------------------------------
119511171.b • 
119521172.11 173.& 
i l9!i31111.1 172.1& 173.6 
I t 9 511 I 16 9. 1 11 T. t 112. Q 17 l.6 
t19S51U8.J 169.7 17 '. 1 112 .. 11 17 3.b 
P9Sfi1Hi6.8 168.3 169. 7 171. 1 112.ia l7 J .. 6 
P957&1f>5.1 
119Sfl f 16 l.4 

1&6.8 
11~5. I 

168 .3H.,.8 16 'J. 1 
168 .l 

17 1. l 
16 9. 1 

172.4 
111.1 

173.b 
112.4 17 l.b 

at95CJt l6 1.s 1&l.11 1& s. 1 166 .a lb 8 • J 11>9.7 111;1 112.11 17 l.& 
f1%0fl59 0 6 lbT.5 H>l. 4 16 5. 1 16 6 .8 168.3 169. 7 17 l. T 17 l.4 1H.6 
119611157.S 
119t>21l5S.l 
I 1%3J 152.9 

159.6 
157.5 
155.3 

161. 5 
l S.9. 6 
157 .s 

11)).4 
,, 1. 5 
159.6 

lf>5,.1 
16 3.lt 
, b 1. 5 

1b6.8 
lb5.1 
lf>J ... 

168.J 
lf>b,.8 
165 .. 1 

16 CJ • 7 
168 .l 
16b .8 

17 t • I 
169. 7 
168. 3 

112 .~ 
17 t., 
16 CJ. 7 

TH.fl 
172.11 
111.1 

17 J ... 
172 ... 

11CJt>qr1so.1 
ll 96 s I l• 7 • 5 

1s2.9 
15o • 3 

155.) 
152.9 

157. 5 
155. 3 

159 ·" 
15 7. s 

161.'>fl63.f& 
159.6J11>1.5 

u.s. 1 
16 J ... 

lb ft • 8 
16 5 .-1 ' '' 16& .a• 3 

lb CJ .7 
1-8.3 

171. 1 
,, 9. 7 

11 % f, pq 11." , 4 7. s , 'jQ. 3 152.'J 155.J 157.511">9.6 lb 1. 5 16) • .Q lf>!:i.l tf.6 .a 1fi8 .3 
1196 7l 111 t. 0 1qq .11 1117.~ 1SO • 3 1">2.CJ 155.31157.5 159 .b lb t. 5 163.11 lb 5. 1 tti6 .. e 
119bfljl37.1 141.0 l114.Q 114 7. 5 15 o.. J 1">2.9f155.J 15 7. 5 15 CJ • 6 lbl .. 5 163.4 165 .. 1 
11%9(132.8 1J7.1 1<41.0 \1'4. 4 14 7.; 150.31152.9 155.3 15 7. 5 159.6 161. 5 16 3.4 
1191or 
!19711 

e2.q 0s.2 
82.4 

94.7 
ae .. 2 

100. 5 
94. 7 

10 5. 7 
100.5 

lt0.4lll4.6 
105.7 110.4 

118 .s 
1111 .6 

12 2 .. 1 
118. 5 

125. s 
122. 1 

128 .6 
125.S 13 t ·' 

128.fl 
119721 
11973 r 

82 .... 88.2 
8 2. II 

qia.7 
ee.2 

100.s 
CJi..1 

1os.1 
100.s 

'10 .4 
105 .. 7 

114 .6 
110.11 

118. "> 
1111. 6 

122. 1 
118 .s 

125.!":> 
122 .1 

I t97ll I 8 2 .11 88.2 911.7 100 .5 10 5. 7 llO.ci llli .& 118.!> 
r 191s1 82.4 88.2 911.7 100. 5 105. 7 110 .11 1111 .b 
i 1974> I 8 2 ... 88.2 9ii .. 7 100 .. s 105 .1 no.fl 
119771 82 .. 4 88.2 911. 1 100.s lO !":>,.1 
119781 8 2.11 88. 2 94 .. 1 10 0. !I 

n1CJ r H.O II 0 .4 118. !I 
l'Jll<l I 
i9e 11 

H.O uo ·' 
33.0 

t98 21 
19~ 31 .I 
1984 l I 
191! 5 I I 
1CJ~E>1 I 
19s 1 r I 
1%81 I 
19B9 I I 
1990 l I 

•E~ISSIOI 	FACTORS FOi V£HIClES THRO~GK ftOOIL YEAR 1975 AND THROUGH 
CAlEJDAR YEAR 197!> ARI BASED ON ACTUAL TESTS or 11-0SE VEHICLES. 
POST-197!> CALEIDAR YEAR EftlSSIO' FACTORS FOR ALL VEHICLES ARI PROJECTED. 



-------------------------------------------------------------------------------

TABll: tlI-II-JB {FOB CllUDAB nus l'J82-1•nl) 

"IC-TEAR EIHIOST EnlSSIO• FACTOBS FOi LICHT-DDT! GAS TRUCKS 6001-8500 LBS. 
CUllOJI rlOIOUD! (Gft/IU) 

FOR HIGH-ALTITUDE BEGIO•S OILY 

I ftODEL I CA l'EllOAR J EAR - Julr 1 
l!EAR (1982 1983 1981& 198!> 198& 198 7 1'88 1989 1990 199 1 1992 1993 I 
1----1------------------------------------~-----------------------------~----1 
11% 3117 3.6 
p96tq 172.ll 173.6 
119651171.l 172 .11 , 73.6 
1l%611f>CJ.7 171.t 112.11 l73.6 
11%71 t68.l 169.7 171.1 l72 ·" 17 3 ·" 
11 CJU!f t6 6 .a 168.3 169.7 17 l. 1 171.4 17 J. (, 
p%9L16S.1 1u .a 168 .3 169. 7 171. l 172. q 17 l.b 
119701134.3 117 .o 139.5 1q l .8 lit J .9 1<16. 0 11l8. 0 11&9 .e 
p9711131.6 l3'4.3 131.0 ll9 .5 14 J. 9 146. 0 tqe .o IQ 9.8'" 1 .a 
119721128.6 131.6 04.l 137 .o 139 .5 14 '. 8 143. 9 1116 .o 1118. 0 149. 8 
119131125.5 128.6 131.6 1)II•3 137 .0 139.5 14 1.e 111 J. 9 146.0 1118 .o 149.8 
' 1'7Ci' 12 2. 1 . 12 5. s 128 ·' \)1 .6 1.H.3 137.0 139 .s. 1111.e 1111. CJ 111£ .o 1(18 .o 111 9 .e 

19751118.5 T22. 1 125.~ 128 .6 13T .& 1311.] 1n.o 139. 5 Ul t.8 1113. 9 1140 .o'" (, .o 
197611111.6 \18 .s f22. 1 125.5 128 .6 131.6 1]11.3 137 .o DCJ. "> 1 .. 1.e 14 l • CJ 111{,.0 
1911e 11 o .• 1111.6 118. "> 122. 1 12">.'> 131.£. llO.l 1n.o 139 .~ 1111 .e 14 l. CJ128 ·" 
19781105.7 110 .11 114.6 118.!> 122. 1 12!>.5 128 .f> 1J 1.6 1Jl4 .J 1J1.o lJCJ. !> 141.8 
1979. "'>">.CJ 62.4 f>B.J 71.6 1 a .f> 8 J. 1 81.J 9 1. 2 9 !>. 0 98 ... 10 1.8 10". 9 
19801 II 8. "> ">">.CJ 62.4 r.a.J 7 3.6 78.& 83. 1 8 7 .3 •.n.2 CJ~. 0 to 1.s'J8 ·" 
198 11 II 0 .'I 118.5 ss. 9 62 ... 68.J 73.6 78.b BJ.l 8 l.] .,, • 2 CJS.O 98.• 
lC)82 I 33.0 110 ... 48.S ~5.9 &2.ll &8. 3 73.f> 78.6 81. 1 87.) 91.2 9S.O 
198 31 9.2 1s.o 17. 7 20.2 22.0 24.ti 2&.2 27. 9 29.!Ji 31.011.' 
l9B• r "'>. 0 7.8 1 o .e 1 J.6 16 .o 18.] 20.J 22.1 23.8 2!Ji.ll 
1985f "> .o 7.8 10.8 13.f> If> .o 18. 3 20.l 22. 1 2 l.8 
l986' s.o 7.8 10 .e 13 .6 u•• o 18. l 20.1 22.1 
198 ll ">. 0 7.8 10.8 13.& lb .o 18 .l 20.l 

,19881 !>. 0 7.8 l0.8 U.6 16. 0 18. J 
I 1CJ8CJ I ">.O 7.B 10 .a ll.6 H1.0 
l 19CJO I s.o 7.8 10.8 lJ.f> 
, , ,, 11 "> .o 7.8 10.8 
1199 2 ( s.o 7.8 
1199 31 s.o 

·~"ISSIOI FACTORS FOR YEBICLES ~ffBOUCH "ODEL TIA! 1915 A"D TftROUCH 
CALEXDAR YEAI 1975 ARE BASED ow ACTUAL TESTS or IW-OS! ¥ERICLES. 
POST-197"> CAlE"DAR YEAR E"ISSIOJ flCTO~S TOR All VEHJCL!S ABE PiOJtCTED • 

. ·..· .. . ..•--......... .. 




-------------------------------------------------------------------------------

TIBI.! tlI-II-141 

ftJ~-JEAR EIHIUST EftlSSlOI fACTOjS FOR LIGBT-DUTI CIS ~IDCKS ~001-8500 LIS. 
WltHOG£1 OIIDES (Gft/nl) 

FOi HIGH-ALTITUDE BEGIOIS OILY 

I f!Ol>EL I ClLUDAR YEAR - .July 1 
11EAR 'llJ70 1911 1972 1973 1971& 1975 1'176 1'111 1978 1979 T980 198 1 

(----(--------------------------------------------------------------~---------
119511 1.S 1 • 
I 19521 J.,5 J.S I 
f19SJ I 1.s J.5 l.s 
r19s~1 J.5 3.5 l.S l. s 'r 
119551 3.5 1.s l.5 J.5 3.5 l 
I 19!> 6 I 3.5 l.5 l.S 3.5 J. 5 3.SI 

19!:> 1 I 3.5 J.s 1.s J.5 ] .s J •'>I J. 5 
19!: 9 i 1.s 1.s J.,5 J.5 J.5 l. s I J. !> J.s 
HSCJ I 1.s l.,5 J.s ]~5 3.5 1. 5 I 3.,5 l .• s 1.c; 
1%01 3.5 1.s 3.5 J.S l.S l.St 3.5 l.5 3.5 J.S 
i9b l r J.S l.S 3.5 1.s 3.S 3.S! J.5 1.s l. !i ) • !) l.S 
1%21 1.s J.s 1.s l.S 3 .• 5 . 3. 5 I 3.5 J.S 3.,5 J.S l .S 1.s 
1% 3t 3.5 l.5 3.5 3.5 3.5 3.51 3.5 3.5 3.,5 1.~ 1.s l.S 
niu1 3.5 3.5 1.s 3.,5 l.5 1.s1 3.5 1.s 1.s 1.5 3 .S 3. !i I 
1%51 3.5 l.S 3. 5 3,.5 1.,5 3.51 ] • 5 l.S 3.5 1.s l.s 3.S I 
1%E>I l.5 1_.s J.5 ) • !) 3.S l.51 3.S 1.s J.5 l.S l.5 l.s I 
1% 71 J.5 J.5 3.5 J.5 J.5 l. 5 I 3.5 3.5 3. 'j J.") 3.5 3. !) I 
19681 l.S 3.5 l.5 J.5 3.5 3.5 l.5 3.S 3.5 l.S J .s J.5 I 
1%91 J.5 J.5 l-. s. l.S 1.s 3.,5 3.5 1.s 3.5 J.~ 3 .!:. l.S I 
1970' l.• l.• 1 ... 1.11 1.11 J ... 1. 14 1 ... 3.1& J .q IJ ·" 	 ) ·" 
19711 J.ll 1.11 l." J.11 3 ... 1.11 J.11 1.11 1.11 l ... 1.11 I 
19721 J.11 3 .11 1.11 J." 3. 14 1.q ].,q i" ... IJ ·" 	 J ·" 19731 ].,q 3 ... J.11 ].,q 1.11 J.q 3.11 l.'1 1.11 
197111 3 .11 J.q 1.11 3.14 l.11 J.,q 1.11 J ... I ' 

119151 J. 14 1.4 1.11 1.,. J.Q .) ... 3 .11 I 
1197~ I 3.ll 3.ll 3. Ii l.11 3.11 1.11 r 
i 19771 J.Q 1.11 l.4 1.11 1.11 I 
11CJ7B I J. ca l. Cl 1.ca l .14 l 
I 1CJ7CJ l •• 1 1.1 1.,") I 
1neo I \.,l 1 .l I 
11'J6lf I'· 1I 1982 l I 
9 ,,8 31 I 
lf98G I I 
I T9S 51 I 
!1CJ(l6f I 
• 198 7 t I 
I 19981 I 
f1CJBCJJ I 
I 199 O I I 

•E~ISSIOW 	FACTORS 10R YEHICLES TRROOGH ~ODEL JEAB 1975 AID TBIOOGI 

CAL£JDAR !Ell 1975 ARE BASED 01 ACTUAL TESTS OF 11-0SE Y!RICLZS., 

POST-1975 CALEIOAR f£AR EftISSIOJ FACTORS FOR ALL lEHICLIS Ill PROJECtED. 




-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

tJBLI llI-II-1111 ClOR CALEIDll UUS 1'82-199J) 

ftID-YEA~ EIRAOST ~ftISSIOI FACTOBS FO& LICHT-DUTY cas TIDC~S 6001-8500 LBS. 
IITROGtR OllDES (Gft/ftl) 

FOR RIGR-ALTITDD! R!GJOIS Ollf 

lftODILI Cll.!IDAll nu - July 1 
ITEU &1982 1983 1981& 1985 1986 1987 1'88 1989 1990 1991 1992 1CJCJl 

1----1-----------------------------------------------------------------------
l'Jf, l I J.~ 
19bQ r J.S l,.5 
1CJb5f l,.S J,.5 3,.5 
19&6 I l.S l.~ J.5 l.5 
l'J6 71 l.5 3.5 3. !it l.S 3. !> 
1% 8 t l.5 1.s 1.s J .!:t .J.5 J.s 
1'69 I l,.5 3.5 1.5 ),.5 3.5 3.5 3.5 
19701 l.fl 1.11 l.• J.Q J.Q J.Q J.Q

3 ·" 19711 J.u 1.Q l,.11 l,.fl 3.• 1... l.Q l.• J.• 
1972( J.Q J.Q l. ra 1.11 l." l.4 l." l.AI 1.1t 1.11 
19731 l.• J.Q J ... 1.• l.• J.4 J.Q 3.4 1.11 l.Q l.• 
1•n1q l.11 J.Q 1.11 1.11 l.Q l 0 II J.Q 1.11 1.11 1.11 1.11 1.11 
1CJ7!> I 

3·" 
J.l& l.4 l .If J.Q 3.• 3,.4 l.• l.• ],.q l ... l.11 

f 19761 J,.Q J.11 3.11 3.11 l.• l.l& l.11 1.a 1 ... ],.Q l.4 l.11 
'1977[ l.11 J.u ),. II ).II 3.• 3. 'I 1.11 l.Q l." )~q 1.11 J.q 
1n1s r 3.4 3.4 1.11 l.• ).Cl 1.11 1.11 J.4 1.11 ),.II l ,.4 1 ... 
t197CJf f.6 t.7 1. 9 2.0 2.1 2.2 2.1 2.l 2.5 2.62."
1neor 1.s 1.7 2 .o 2.1 2.2 2.1 2.1 2.11 2 .!ii 2.6 
p1Js1r 1.3 '·' , '·'t,.1 l • 9 2.0 2.2 2.J 2.l 

2 

2.s 
·' 

• (j 2. l 2 ...'. !>
1ne2r 1. 1 1.1 1 .6 1.1 1. 9 2.0 2.1 2.2 2.1 2.1 2 ... 
I 1981 r 1. 1 '· 1.15 1.s 1.1 1,.9 2.0 2. I 2.2 2.3 2.1

1·' I 1984 I 1.a 1." 2.1 2.1 2 ... 2. !a 2.6 2.1 2.s 2.9 
I fCJ8 5 I o.s 0 .8 1.2 1.s 1.7 2.0 2.2 2.Q 2. f> 
1198(,1 o.s o.a 1.5 2.0 2.2 2."'· 2 '· 7I 1'8 7 f o.s 0.8 1,.2 1.5 1.7 2.0 l.2 
nCJee 1 0 .s o.a 1.s 1.l 2.0

'· 2r neCJ 1 o.s o.a 1.2 1.s 1,.7 
fl990( o.s o.e 1,.2 1. !> 
119911 0. !I o.e 1.2 
lfCJ'J 2 I o.s 0.8 
)19931 o.s 

Cl~ISSIOr rACTORS FOR fEHICLES THffOOGH ~ODIL !EAR 1975 AID THROUGH 

CALl•DAR TEAR 1975 Alf BASED OJ ACTOAL T!STS OF II-USE fEHICLES. 

POST-1975 CALllOAR f!AR EftISSJO• FACTORS FOR ALL VEHICLES AR! PROJECTED. 




Yeh icle 
__!g~-

1 
2 
3

•
!> 

1 ' 

8 
9 

10 
11 
12 
n,.. 

,,15 

11 
18 
19 
20 

Tl BL! Hl-11-5& . 

TllJ!L M.EIGHTIIG FACTOR CALtULITIOI 

(a} ( b) 
F:caction Total Annual "i.lea9e 
_.!egi~U.ation_. 

0.061 
Accuaulation Bate-----isCJOO____ 1~l!1ll 

CJ(a9.9 
0.095 15000 11a25 .o 
0 .09Ci 14000 1l1' .o 
O. 1C J UlDO 13ra9 .l 
0.081 12200 1012 ·' 
0.01' 11300 ass .e 
o.on 10300 782.8 
0 .061 91100 5,2 .2 
0 .0!>4 8500 • !.9 .o 
o.ora1 7600 326 .s 
0.036 6 700 2111.2 
o.02ci £600 158 .4 
0.010 &200 186 .o 
0.028 !>900 1& !> .2 
0.026 5500 1qJ.O 
o.02C1 5100 122 ·" . 
0.022 ~000 110 .o 
0.020 '1700 CJll .o 
0.018 4ti00 79 .2 
0 .016 l&CIOO 

SUI!: 
---1~.a!-
\01162 .2 

( (a) • (b) / S Dft) 

.!!!~l-1!!£ ti2! 
O.OCJl 
0. 13fi 
0 .126 
0.129 
0.097 
0.082 
o.01s 
0 .O!>l 
O.Oct4 
0.011 
0.021 
o.01s 
0.o18 
0.016 
0.o1q 
0 .012 
0 .o 11 
0 .OO'J 
a .ooe 
0.001 



Tll1! IJ-Il-58 

TIAJEt If EIGHT IIC FICTOR CILCULlTlOI 

~!i!!-DVI!_~!~-t~!f!~-~OOJ=8~00 Ji:I~.. 

(a} ( b) 
teh ic:le Fraction Total l nn oal r!i leage ((a)• (b)/SUB) 

_J!I!_ _!•gistration Ac~~!.!lati2D-1§!! 1!1!.lll l!:!!~! rr..ctio!! 

' 0.011 15700 sso.CJ 0.061 
2 0.010 15700 109,.0 a. 116 
3 o.01e 109' .e o. 116'" 100
Q 0.086 12600 1083 .L o.11s 
s 0.01~ 11300 a.. 1 .s o.ogo 
6 o.01s 10200 7bS .o o.oe1 
7 o.01s 9 .. 00 705.0 0.015 
8 0 .068 8600 SBCl .a 0.01>2 
9 o.osCJ 8000 1112.0 o.o~o 

10 o.os1 7500 397 .!> 0.0,2 
11 0.01111 1100 ] 12 .Q o.Oll 
12 0.012 b600 211.2 0.022 
1l 0.018 6JOO o.02s239 ·" ... o.on 6000 2 U. .o 0.023 
15 0 .OlCI ssoo 187 .0 0 .020 
16 0.012 5200 166 .II 0.018 
11 a.010 ~000 ISO .O 0.o16 
'8 0.028 "100 111 .6 o.o 111 
19 0.026 1&400 0.012114 ·" 
20 0.0211 IJ lOO 0.010---~~ ..!-

SDll: 9461 .9 



TAIJ.E BI-Il-SC 

11EIAGI CO!OLATIYE RILIAG2 
Bl YEBIClI IGI - Julr 1 

~!t~~!!-!!!£!.~_i_i22!l-1:!~~ 

1 5962 
2 19622 
l 3•169 
q ~81q1 

5 61022 
' 72997 
7 8QOQ4 

8 '" 122 
' 1032'1 

10 tll!.71 
11 1189,6 
12 1256qb 
\] 132137 
t• 138265 
15 1~•0'2 
16 1~9462 

17 15~S•' 
18 159•65 
19 16Q090 
20 168499 

The aethodology for calculating ayeraqe coaulatiwe mileage 
is p1esented in Appendi• G. 



TA 111£ BI-II-50 

IYEBl~E CUBULl!JYE ftilllGE 
BJ flHICLE lGE - July 1 

~!EJ!!=R!!!~!-!!~..i~~~-~~~ 

Age ''!~l ~!!!!!!i~_ttil!,!g~ 

1 5888 
2 19625 
3 311875 
.. ft8603 
!:t 6088tl 
6 71916 
7 81925 
8 9 1125 
CJ 99581 

10 1071159 
11 . 11118ft2 
12 12183" 
13 128165 
1tl 13ft590 
15 1Q01f59 
16 11f5890 
n 1s10•1 
18 1!'JS96S 
n 160590 
20 16•915 

The aetbodolo9y for calculating awera9e c~•ulatiwe •ilea9• 
is preseftted i• lppeadiJ G. 



_____ ____________ ______________ 

TlBlt KI-11-t.ll 

GeDeral Fot•Qla tor Bipstwx 

The 9eneral .for•ula for the speed-te•peratore-hot/cold correction 
f•ctor. lipstw:I'. tor lIGHT-DUTt TRUCKS (0-61 GYM) is qiven by: 

where (usinq • tor •ultiplication and 

BIGtTElll. • •cexp(a-b•TJ • C 
·&1GJTUPI 1 o C e 
BIC2TElll = (l-w-1)0( b 
D!IOll z (dO • d 1U) 

exp fox e1ponenti•l function): 

• dOl)O(Y(2.sl)/Y(2,2•JJ 
• l•A)•(v(9.,sl)/vf9.2ft)) 
• j•A) • (v (g.s2J/v C9. lfl)) 

v s fraction of total •iles vhich ace dliven in cold start condition 
a s fraction of total •iles •bich dte driven in hot stact condition 
T e a•bient te•petatare (F) 

I ~ vehicle age •inus 1. in years 

9 ~ inde:I' for aodel-year/regioa groups; 

s1.s2.sJ •average speeds (•iles/hour) 

v(g,si) • baq-specific speed correction 


and wbexe: 

see Table 1-ba 
for bags 1., 2, and 3 
factor; see lppeadi1 B 

a.b.c.d.e.f.,h.j.dO. and dl are constant coefficients which are 
functions of •od•l-yea( g'oup and pollutant. 

IPollE~•l a J b I c I d • e l f 
1---1---1-------1-------1------1-----1------1----
1 BCf 1 I 2.CJJ101.0lll71'JI .6731 .Sf>'11 11.1~ I .J'JJ 
I BCI 2 I 2.'Jl101.0tll77'JI -2.•'11 .8fdl 2.«13 I .555 
I JICI 3 I 2.l&ll'Jl.0235911 .6211 .1011 T.ll I .2811 
r RC I ca I 1. 9931'1 .022269 I - .o 321 • us1 .1197 I • 351 
1---1---1-------J-------1------1-----1------1----
1 co1 1 r s.6s11e1.01s%s1-u.1111 9.b21 112.81q s.n 
t COi 2 f S.65118!.0159,51-33.891 9.771 25.261 11.71 
r COi ) I s.Slt60t.028911SI 11.291 11.2•1 15.851 2.311 
I COi q I q.2J91&.0l75221 -.20 I 6.991 11.121 2.20 
1---1---1-------1-------1------1-----1------1----
1•011 1 I -100. I o.o I 1.10 I o.o I 1.25 I o.o 
11011 2 I -100. I o.o I 1.16 I o.o I 1.26 I o.o 
11ow1 J I -100. I o.o I 1.211 I .33~1 2.'91j I .1eq 
1101r1 QI
1__ 1___ 1 

-100. 
______ 

I
1_

o.o 
___

t 1.os 
_ , ____ 

I
1_

.3181 
____ 1_

2.88 
____ 

I .1eo 
, ___ 

a& lollows: 

h I j I dO I d l I 
---~-1-----1-----1----1 

s.E>'J I .4711 !>.671 .1111 
2.1>1 1 .5971 2.eo1 ·"' 
1.os 1 .2101 1.1e1 .2s1 

.21111 .11s1 .5•q .2a1 
--- ---1 ----- t -----1-- - I 
57.571 7.711156.16117.~91 
35.'JOI o.70t36.ll016.791 
2 1 • 171 3 • 13 I 23. 10 I 3 • lQ I 

3.9f>1 2.121 6.98t3.11lt 
------1-----1-----1--~1 

0.01 r o.o 1 1.0 t 0.01 
D. 80 I o. o I 1. o I O .o I 
1.89 I .ll&I 2.1111 .1BJ 
2.01 I • 1261 2.'lf•I • 181 

____ I _____ I ___ I___ I 

! ----------------------------------I Used tor ftodel Tears: I 
I IqD 
I 
1---
I 1 
I 2 
I 3 
I ~ 
I 

1------------------------------------1 
t ro' HC and co I for •ox I 
·------------------------------------· 
I Pre-1%8 I Pre-1968 I 
I 1968-197' t 19b8-H71& I 
I Post-19711 I Post-197" I 
I
I 

Jfot Used I
I 

Jfot Used I
I 

http:a.b.c.d.e.f.,h.j.dO
http:s1.s2.sJ
http:KI-11-t.ll


------

------

TABU RI-II-U 

General For•ula for Bipstwir 

The general for•ula for the speed-te•peratQre-hot/cold correction 
f actac. lipstn. for LIGBT-DUTY TRUCKS 

wlsei:e (using 

Bl'1Ulft == 
BAGJTEI" = 
8AG2T!I" 
DllO" • 

• for multiplication 

w •~ap(a-b•T). .
(1-•-•). (

( 

(dO + dl•A) 

v ~ fractio• of total •iles which are 

and 

• 	 c 
e 
b 

r = fraction of total ailes which are dri•ell in hot start condition 

t • aa~ieat te•perat•re (F} 

I •ehicle age •inus 1. in years 

g s iadex for aodel-1ear/re9ion 9roups; see Table l-6a. 

s1.s2.sl • aYeraqe speeds (miles/hour) for bags 1. 2. and l 

•(g.si) =-bag-specific speed correction factor; see lppeadir B 

and wh el'e: 
a.b.c.d.e.f.h j.dO. and dl are consta11t coefficients vhich are0 

functions of •odel-year group and pollutant, as follows: 

ri;>iliq• ,---;----,--i---,--Cl--d-1--;--1--t---b--.--3-1-do--ld''l 
1---1---1-------1-------1------1-----1------1----- ------1-----1-----1---
1 llCJ 1 I 2.931D1.0IUl9f .6731 .s&CJ1 1a.1s 
• HCI 2 I 2.9lt0t.011t7191 -2.411 .8fd 
I HC! l f 2.llHIJl.02lS'Jlf .6231 .101 

,1 11cr 11 '•''J1&1.0222&91 -.0321 _4q5
1---1--- -------1-------1------1----
1 COi 1 s.6SUl.015'651-111.74( 9.62 
I COi 2 5.651t81.015CJ651-JJ.89f 9.17 
I COi 3 S.5it60&.0289Cl51 1l.2CJf ll.21i 
I COi q -.23911.017S221 -.20 i 6.99 
1---1--- -------1-------1------1----

'1110:11 1 -100. I o.o 1.,14 I o.o 
1•0:1 2 -TOO. s o.o I 1.16 l o.o 
flfOrl 3 -100. I o.o I l.26 f .33"> 

2.llJ 
l.11 
.1197 

112.a.. 
H.26 
1!">.85 
4.12 

t.25 
1.26 
2.CJCJ 

11011.1 11 -100. I o.o 1 l.05 I .1181 2.88 

·--'--

(6-8. 51 GU) is CJiYen bJ: 

eirp for e:1poneoti.al tuoct.i.011): 

• 	 dU)•(v(2,s1)/Y(2.26)) 
• 	 f•l) •(•(CJ .s)) /Y (9 ,26)) 
• 	 jU)•(•(9.s2)/•(9,1f1)) 

di:i•en in cold statt condition 

I 	 .393 S.641 I .11111 5.67f .•a 
I 	 .555 2.61 I .5~HI 2.so1 .64 
f 	 .284 1.05 I .270t 1.38t .28 

.J~7 .2•u1 .11!">1 .s111 .2e
------1-----1-----1---

s.76 57.571 7.711f56.11317.59 
4.71 JS.901 6.701)6.'1016.79 
2.311 21.171 J.13123.7013.14 
2.20 	 l.961 2.121 6.9813.Ut 

------1-----1-----1---
o.o I o.a1 I o.o I 1.0 I o.o 
o.o I o.ao I o.o I 1.0 I o.o 
.18111 1.89 I .1H1t 2.471 .18 
.1801 2.01 I .1261 2.'161 .18 

'~---•----'-----'------ ----'---~-'---~'-----•----

I I Osed for rlodel Years: I 
l Eqa !------------------------------------! 
I I Fot HC and co I For JOJl l 
1---- ·------------------------------------· 
I 1 t lot Osed I •ot Used I 
I 2 f Pre-1979 I Pre-1979 I 
I 3 I Post-1978 I Fost-1,78 l 
I 4 I lot Used I llot U5ed I 

'-----'----------------'------------------· 


·.. ,,,;~:3 
~ .. .., 

http:6.9813.Ut
http:J.13123.7013.14
http:6.701)6.'1016.79
http:7.711f56.11317.59
http:dU)�(v(2,s1)/Y(2.26
http:e:1poneoti.al
http:s.6SUl.015'651-111.74
http:s1.s2.sl


Sp•cification of spa•d Taras (•9) 
Used in tbe Geaeral Foraalas for Bipst•x 

LIGHT-DOTJ TIOCKS (0-6l GYW) 

FOR HIGft-ILTITUDE AREAS 0111 

!!•itl! Groui ~U!_.U:_l!!~!.!!~Sl 

Big b-11ti tade Pre-1CJ68 Gro\lp 1 

li9b-Utitvde ''68 Group 8 

Ri9h-lltitude 19b9 Group ' 
Bigh-Altitade 1970 GlOQP lO 

Bigh-ll tit11de 1911 Group 11 

Biqh-ll tita de 1912 Group 12 

li<Jh-11 titode 1913-19711 Croup 1!> 

Bigh-Al tit a de 1975.. Croup !8 



Tl 81.E Rl-II-U 

Specification of Speed T•r•s C•9) 
Used in tbe General roraulas for lip•t•• 

LIGBT-DO!i TIDCIS (,-8.~I GtY) 

FOi BIGU-ILTITUDE lJEAS OIL! 

tekicl• Graap 

Biqh-&ltitude Pce-1979 Croup 12 

High-Altitude 1979• GHup 18 



------ --- __ 

Tl 811 BI-II -7 

l~LE EftlSSlOI ll!IS 

LIGBT-DUTJ TIUCKS: BOTB MIIGBT CITEGOIIES 

FOi BIGH-ALTITUDI lB!IS ORL1 

• _1------------------- l CGft/RJl.l_J___!__~!!L!!!!.J. I 
II IH n:HICLI I DITEIIOllTJOI llt! I 

f POLLUTHT I PJOD!L 1EAR II lftISSIOI BATE I (PEI 10 .ooo ltlLES) 

·----------- ------------··--------------- -~------------------
I II 

I RC HE-1968 II 2.s1 0.21 

I HC 1'&8-19i 4J 1.ss 0.1& 


I HC 'S'70-1'7Q ti o. 11• 
" '· 70
I 	 RC 197S-1'1' II 1.10 0. 11 

HC 1971 II 1. 7) 0.11 

I' HC 1978 II 1.10 o. 17 

I HC 1'79-1982 I O.l9 0. 19 

I HC 1983 I 0.12 o.o& 

I RC ne'• I o.oe 0 .OE> 

I 	 I 
I co PB E-1968 I z• .. H O.!>J 

I co '"8-196'J I 2-.88 t 1.0 r 

I CD 1970- l"Jlll I 2e. is I 1.1s 


' co 1975-1'7b I 2•. 79 I 1.20 

I co 1971 I 22.82 I 1.38 

I 	 co U78 I 24.1'J 1.1e 


co 1979-1,82 I J.7!> 1.s1.
I 	 ' I 
I co 1'83 t 1.01 0.25 

I co 1'81l. a 0.49 'I o.2s 


I 

I• IOX Pl!-1'68 I 0.21 I o.oo 
' 

101 1'91>8-1CJl>CJ 0 .11 o.oo 

I IOI 1970-1'72 I 0. 18 l o.oo 

I ROI 1973-lCJH I O. lt o.oo 


. I 	 1101 1975-1916 o. to I 0.02 

I 	 I I 

' 
I 101 1977 I 0 .21 t 0 .o l ' 
I 1101 1978 I 0 .10 I 0.01 

IOI 1979-198J I 0 .11 I 0.o1 
I• IOJ 19811 I 0. 18 • 0.o1 
I IOI t 1985• I 0 .011 f 0.02 I ___________ , _________;_____ I
I--------'----------I 

The Idle !•ission Factor is calculated fro• 
the linear equation C •a• bl, where C is the 
idle e•ission factor tor a Tebicle ~ith. 

ca•olatiwe •ileaqe ft, a and b ace the factors 
listed in the aboTe table, and J • ft/10000. 



Tl BL! B.l-II-71 

IDLE !BlSSJOI ll?ES 

LICHT-DUTY TRUCIS (0-6K GJW) 


FOB HIGH-ILTITUDE 18EAS OILJ 


-------------------~----1--!.__i~LA!!al_J___l__..J&!lllI!.al.._~I
I 	 . I I IEW VEHICLE I DET!llOllTIOI ll!E I 

FOLLUTl!T I llODEL JUR I EIHSSIOI UT! I (PEI 10.000 BU.ES) f 

-----------·------------· ---------------·--------------------· 

I I I I 

BC I PIE-1'68 I 2.29 I 0.21 I 
RC r 1968-19711 I 1.0• I 0.111 I 
RC I 197!>-1976 I 0.22 I o.oe I 
RC l 1917 t 0. 28 I D. 19 
HC • 1978. t 0.22 t o. '' 
HC I 1'79- 1'82 I 0 .39 0. 19 
BC I neJ 0.12 0.06 
BC 1 T98q• o.oe o.o, 

co f Pl!-1968 20.10 	 O.!>J ' 
co I 1968-197- 20. 71 	 1.1s 
co t 197!>-1976 	 s.&o t .l• 
co a tCJ77 2.02 1. S& 
co I 1CJ78 !>.60 1.!>6 
co I 1979-1982 3. 7S 1.56 
co • 1983 1.0 t 0 .2!» 
co I 1'81H l o.•9 o.2s 

I I 
IOI I Pll-1968 l 0.26 O.OO 
JIOI I 1968-1972 I 0. 19 0 .oo 
JIOI I 1973-197• I o.oe o.oo 
NOi l 197S-1976 ! 0 .oca f 0. Ol 
IOI I 1977 I 0 .2!> I 0 .02 
iox 1 n1e 11 o.oca r o .02 
IOI r 1979-1983 eI 0.11 ' 0.01 
Io I I 1 98 Iii 11 O • 18 I 0 • 0 1 

I IOI I 198!>+ If O.Oli I 0.02 I 

'~----------'----~------•1----------~---'--------~-----~----· 
The Idle Eaission Facto~ is calcalated fro• 

the li•ear equation C = a + bT. vhere C is tbe 

idle eeission factor tor a wehicle with 

cu•ulatiwe •ileaqe n. a and b are the factors 

listed in the aboYe table. and Y = ft/10000. 


http:J&!lllI!.al


TIBlE HI-II-7B 

IDLE IftlSSIOI RATES 

LI Gft!-DIJ Tl TBOCltS ( f>-8 • 51 GI 11) 

FOi RIGH-ALTITUD£ llEAS OIL! 

___________________l__!_ (Gl!£!!11al_l___!_~!!,lRI!il___ t 
I l 11 lf!W VEHICLE I D£TUlORATIOll IATE l 
I POLLUTllf'l I "ODEJ. fEAI 11 rrnssIOI llT.E I CP!I to .ooo llILES) I
1----------- ------------11------------·--1--------------------1 

f II I I 
I BC PRE-1970 II 3.i.o I 0.21 I 
I RC 1970-1978 l I 3 .so I 0. 111 I 
I HC 1979-1982 11 0.39 I 0.19 I 
I BC 1983 ti O.t2 I 0.06 t 
I RC 198Q+ I 0.08 I 0.06 l 
l I t I 
' co Pll!-1970 I 38.B' ' o.sJ I 
a co 1910-1978 t rte .2s J 1.1s 1 
I co 1979-1982 I l.15 I 1.56 t 
I co 1983 I 1.01 I 0.2~ I 
I co 198•1+ I 0 .qCJ I 0.25 I 
r I I I 
I JOJ PU-1970 t 0.10 I o.oo I 
I 1101 1970-1918 I o. 17 I 0 .oo I 
I 1101 197CJ-t98J I 0. 11 I 0.o1 I 
I IOI 19811 I 0.18 I 0.01 I 
I IOI 198St I O.Ort I 0.02 I 

•----------- ----------- '---------------'-------------------' 

The Idle E•ission Factor is cAlculated fxoa 
the linea[ equation C = a• bl. ~he[e C is the 
idle eaission tacto1 for a Te~icle vitb 
cuaulati•e •ilea9e n. • and b a1e tbe tacto[s 
listed in the •bowe table. and Y s ft/10000. 

. ~- ~ 



TIBl.E BI-II-8 


Crankcase and l••porati•• ftC 11issioa racto~• 


(CJ•/• i) 


LJGBT-DU!V TIUCIS: BOTH WEIGIT CAT!GOllES 


fOI HJGl-l1TITDDE ll!IS 0111 

0-6000 
-~-l!i.

lb. Tracks (1) 

!~i!9!J9..!l~!l 
6001-8500 lb. 
li_!!.i!.!.i!Ul

Tracks(2) 
!.lllL!.!> 

CJ.oo. 

•.52 10.u 

1968-1970 

1971-1'76 	 2.12 

1977 1. 76 	 2.00 

1978 	 o.e 1 

0.81 o.s 1 

1990-1983 0.20 0.20 

o. 15 	 0. 1~ 

(1}Assu•es that 0-6000 lb. trucks tra•el an aYera9e of l.l t~ips 
per day and accuaulate an aYera9e of 29.Q ailes per day. 

(2)lssu•es 	t~at 6001-8~00 lb. trucks tra•el •• aweraqe of 10.9 trips 
per day and accu•ulate an a•era9e of bl.6 •iles per day. 



TABLE 111.-II-9. 

LDT Loadin9 Correction Factor 
(Ad•itional SOO Pou•ds. All nodel leara) 

The ioadinq Correction Factor. L(p). is 9iyen bJ: 

l(pJ = u•(cf(p) - 1 0 0) • 1.0 

"here: 

u s fractioa ot webicles vith additional load of ~00 pounds 

cf(p) coc~ection factor values selected fro• table below 

L{p) = Loading Correction Factor 

£!Jn 

HC 

co 

110:1 

....... --;· ..:_"" 


279 



'flBL! Bl-11-10 

SILIS MEIGRTIIG DISTIJBITIOI 

llOdel 0-6000 lb• Track 6001-&SOO lb. Tr~ck 
lliL ~•les_~!jgbtiJ!..9_ -H.!!.L.!eillll!lL-

Pre-H68 .10 .20 

1968-1969 .11 .2l 

.2• 

.28 

.ss 

·~ . 



'Ill l! HI-IJI-1 

l~BlDST !BISSIOI 8&TES 

BEAll-DUTI GAS TIUCKS 

ro1 RIGB-ILTITDDE ABElS OILJ 

_______________J __L_..li!!a.llll_l__!_J§!L!Ulll__ , 
I 11 I Ell tEBJCl.E I Dl'lllIOIATIDI IATE I 

POlLDTllT I BODEl l!ll 11 EftlSSIOJ RATE t (PEI 10.000 RILES) I 
-----------1------------11---------------·-------~------------1 

f II I I 
BC I Pll-1910 ti 32.•0 0.5!> I 
llC I 1910-1973 11 J1.05 0.55 t 
BC I 197•-1'78 11 lf..77 0.55 I 
BC I 1'7CJ-1,82 If B.7ca 0.55 I 
IC I 1983 I 2.35 t.06 l 
RC I 198•• I · 1.u 1.0• I 

I I I 
co I PIE-1970 I ... i.so 2.e 1 ' 
co I 1970-14173 I l•,..20 I•.2' 

& co t 197•-1978 a 1s1.20 tt.2ta I 
I co I 1979-1982 I 310.90 ct.2ct I 
I co I 1983 I 31.70 10.5G I 
I co I 198•u I 15.38 10.5ta I 
I I I I 
I IDs I t8E-1CJ7D I •.82 O.oo I 
I IO• I 1'70-1913 ' a.n o.oo I 
I 10• I 191•-1'18 I f>.eca o.oo I 
I IOs I 1'79-H8l I 5.92 o.oo I 
I 10s I 198' ti 5.U o.oo I 
I 101 I '985• 11 3.99 0.3• I 

I-------'------It ---------- -------------1 
The Eshayst 1•1ssio• Factor is calcalated f 10• 

the linear equation c • a • bl. vhete c is t•e 

e1haast e•issioa factor foe a webicle vitb 

ca•alatiwe aileage R. a and b are t~e facto~s 


listed iD the above table. and Y • R/10000. 




-------------------------------------------------------------------------------

THU 8.1-III-l 

"ID-f!ll EIHIUST EftlSSJOI FACTOIS roe GiSOllll-POllllD IZl,f-DDTI 111ICLIS 
· BIDIDClllOIS (Gll/111) 

POI IIGl-lL!ltOD! IEGIOIS OILI 

fflOMll CIUIDU UH - JalJ 1 I 
!YEAR 1n10 14>11 1972 197l nu 1975 1976 1977 1971 197' 1980 1981 I 
----·-----------------------------------------------------------------------
1~~ 11 • 1.0 a• 
l9~2 112. 7 ltl.O I 
lCJ!>l II 2.5 112. 7 •l.O f 
19!i. 11 l.2 •2.5 •2.1 •1.0 I 
1955 112.0 •2.2 112.s ,2.7 1u.o I 
1956 '1.7 u.o u.2 •'2 .s •2.7 113.0 I 
19~7 .. 1. 3 •2.0 •2.2 IU.5 •2. 71 llJ.G 
''9!i 8 •n.o "'· 7 '1. 7 ru.o 1112.2 u.s1 112.1 .. 1.0

'" • 3 ., 95 '9 110.6 '1.0 "1,.3 111. 7 •2.c ..2.21 •2.S 112.1 111.0 
1960 110.2 110.r. 111.0 •U.J 111 • ., 112.0 I cu.2 •2.S •2.1 113.0 
196 t 39.7 IJ0.2 •0.6 •u.o '1.1 ••• 7 •2.0 112.2 112.s 112.1 u.o 
196:? 19.2 19.l ..a.2 110., II 1.0 1n.1 ''·' 112.0 •2.2 •2.s ,2 .1 lll.O 
1963 38.6 39.2 J9.7 •o.z 1110., 41.0 111.J 111.1 •2.0 •2.2 •2 .s •2.'1 

tl'J611 ll.9 18.6 JIJ.2 19.7 tao.2 la0.6 • 1.0 •1.J •1.1 1112.a 112 .2 •2.s 
11%SJ ll.2 31.9 ll.6 n.2 l'9.7 110.2 ,o.• .. 1.0 'l.l ll1.l •2.0 '2·o.2 
l.l%t. I 36.fi l7.2 l7.9 JIJ .2 l9.7 110.2 •0.6 '1.0 '1.l '2~0]I·'!1%71 35.S u ... 17.2 11.9 JI.fa 19.2 J9.7 1to.2 1110., 1u.o '1.l''·' '1.1 
! 1%81 34.S lS.!a ll.2 ll .9 ll.6 3'.2 l9.1 u.2 lt0.6 •I .o • 1.1 
i 1%9' ll.• 111.s 1s.s 36 ... 11.2 17.9 l8.6 .39 • .2 39.7 •0.2 1111.0 

u.• 
,g ·' 

119701 31.3 12.1 ll.1 lll .1 J!:i.O JS.a l6.6 37.2 l1.8 JI.II 18.8 J9.J 
ti97~i J 1.J 12.1 31. t H.1 l!:i.O JS.8 1'.6 37.2 l7.8 11.111 38.8 
I '972 i 11.3 32.i 33.1 3•. 1 JS.O 35.8 36.6 17.2 ll .8 l8.«a 
f 1973 I 31.3 32 .1 33. 1 311. 1 JS.O 35.8 1'.6 11.2 37.8 
1.197111 l7 .o ll.8 18.9 39.8 •0.1 •2.l •1.0 
p975 I 17.0t 37.1 l8.9 39.8 ''·'110.1 111.6 112.J 
! 19HI I n.o 37.8 ll. 9 39.8 •0.1 
119771 11.0 ll.I 11.9 . J9.I ''·'I •0.1 
P911l l r 37.0 l1.8 Jl.9 39.8 
!19791 D 9.0 10.8 
g198 Cl I I '·'9.0 
! l9S 11 I '·'9.0 
j 19821 I 
! 198 JI I 
i 198111 t 
t 19f!~ I I 
S 198f> I I 
119871 I 
j 1981! I I 
1198 '9 I I 
119901 I 
--------------------------·---------------------------------------------------

OI~ISSIOI FICTOIS FOi VEHICLES TBIOUGB ftODEl 1111 191!1 llD TllOUGB 

CALIIDll 1!1R 1'7S Ill BISED 01 lCTUiL T!STS or 11-USI flBICLIS. 

POST-1975 CU.!IDU 1111 lllISSlOI flCTO!S FOi ILL YUICLIS Ill PIO.JICTID. 




-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

T•ILE BI-111-2 (FOR CA119DAI TEAJS 1982-1993) 

l'llD-JllR !ll'llUST IAISSIO• FICT~IS fOI CASOLIJ!-POVEl!D B!IY!-DUTI YIKICLES 
BIDiOCA!BO'S (GB/II) 

FOB IIGl-AlTITUDE RIGIOIS OIL! 

ll'IODU.1 CALEIDIR n.u - Joly 1 
!YEii 1nei 1'J8l l 98 ~ 198!» 1986 1987 1'88 nn 1990 \991 1CJCJ2 1993 

1----1-------------------------------------------------------------------
I '19631 ~ 1.0 
1196,.' '2.7 •3.C 
1196 51 112.~ 112.1 u.o 
119661 q·2.2 112. !> •2.7 o.o 
119671 "2.0 42.2 •2.5 ~2.7 -1.0 
'1'681 II t ..7 .. 2.0 42 .. J •2.5 • 2., 1 ~l.O 

H&CJf Cl 1,.3 111.1 qz .o 112.2 •U.5 ll2.7 •u.o 

19701 39.6 •O.O caC.l '006 '40.' 111. 1 41.,la ll 1 .. 6 

t'J71 I 39 .l l9of> 110.0 •O .l 110.9 111. 1 IS 1 .~
iao ·' n121 38.1 H.3 lCJ.6 110.0 QO.J ~0.6 1&0.' • 1. 1 ''·'.. 1.11 •'1.6 
1'73 I JB .If 38.8 39.~ 1&0 .o '10.l ll0.6 111. 1 .,..l '· .3 	 _,_,19741 113 .. f> U.l q11~' i.s .a ~S.11 .. !>. 7 •6.0 '°·' U.9 ''·' 4 7 .... •6.3 

"'·l u.,197!>1 ti l .O 43.6 1.111.1 IU.6 ias ..o 115.- ll!>.l 11,.0 "'·' ,,.' ll7 .1 
19768 "2. l •n.o ltJ.r. tll. 1 llS.O 'l5.7 lt6.0 •6.l u.r. Q '.CJ.. ~ ·' ias 0
1'771 Q2.l •U .. C 1'3 .6 •41•. y ~i;., Q!>.a '!> .Q •s.7 1116.0 U.l Q6,.6.. ·-~ 19781 400 7 Q' .,6 162 0 ) u.o ..... 1 ltQ.6 •5.0 "s.ra 11s.1 116 .o 116.3

Q 3·' 1CJ79i 1 t .8 ~2.7 u.s , ... l 1s. !> 16.0 16 .s 11.0 n.1 17 .7 t8 .o 
Ul ·' 19801 10.e 11.B t2. 7 11.s 14 .J 111. 9 15.5 u..o 16. s n .o 17.l 17. 1.. 

,,811 'J 08 10.e 11.e n.1 13.S 1'.,l n.'J I!> .S u•• o 16 .s 11.c 17.J 
1'821 ~.o 9.. 8 10.,8 H.8 12.1 n. s n.J 1...9 \S.S 1'.0 ".s 17 .o, 
198 l I 2 .. 9 ..... ' ... 8.3 10.0 11 .. 6 u.o ts.11 1' ... 17 .l"'. l 
191!4 f 2.0 J.S s.~ 7. it 9.1 10.1 12. 1 u.• 111 .s 1s.s 
1'85! z.o l.S SoS 1.1& 9.l 10.1 12. 1 13.4 146. s 
''ll 6 I 2.0 l.S s.s 7.• 10 .1 12.1 13.Q,_,'· 119@ 71 	 2o0 3. !. s.s 10.7 12.1 

'· 1lCJ881 	 2.0 1.s s.s 1 ... 9.1 Hl.1 
UBCJI 	 2.0 l.!i s. !) 7 .11 -.; • 1 
199(): 	 2.0 l.S s .!a 1.11 
,,, l I 2.0 l.5 5.S 

19'121 2.0 l. ') 

19,38 2.0 


•IP.JSSIOI 	 FACTORS fOi ttBlCLES TRROVGR ftOVEL !EAR 1!7~ AID THROUGH 

CAL!JDAR YEAR 197~ ABE BlSED OR ICTCAL TESTS OF II-OS! YEHICLES. 

POST-197S CALEIDAB ltAI EftlSSIOR fACTORS FOB ALL 'IBICL!S All flOJ!CTED. 




------------------------------------------------------------------------------

-------------------------------------------------------------------------------

!'Ill! Hl-Hl-J 

P.ID-tEAR llRlOST E~ISSIOD flCTORS ro• ClSOLIIE-POWEJED HEAYT-DOTI VEHICLES 
CID801 BONOIID£ (Cft/ftl) 

FOi ftlCR-ALTlTODI BEGlOIS OIL! 

tROt>H I Cl Lr.IDAll !UR - July 1 
IJEAI 11970 1971 1'12 t'lll 1'J71& 1975 191f> \977 1978 1'J 19 1980 1981 

·----·------------------------------------------------------------------~----t TCJ~ trQCJS.6 ;o 
I t9!)2t11CJ1&.J 495.6 I 
f195Hli9J.1 '-94'.3 119!>.6 
119S4fl191.7 49 l. 1 f"''-l 1195 .6 ' 
fl95!>11190.4 49 1. 7 4 IJJ. 1 lf!Ha • J 119 5.6 r 
11956111118.9 laCJ0.11 1191. 7 ll«JJ.1 .. , q. 3 1195.68 
fl'J57fql!l.2 Q88.CJ ll'J0.11 1191. 7 49 3. l Q']q.) flf«J!>. 6 
1195811185.ta 1&87.2 1188.9 1190.11 1191.7 49 3. 114911. l 1195., 
!195911183.S 118!>.I& 087.2 1189.9 lf90.ll 491.7!493.1 49q. J "' 5 .6
11%01118 1.l "83.5 us. ta 1187.2 1188.9 490.41491.7 ll'J q. 3 ll'J!>.6'' J. 1 
119611478.B Q81.J Ul.5 qlJ!J.lt 1&8 7 .2 QBB.9100.16 1&91.7 49J., 1 .. , ... 3 1195.6 
11%21'76.2 478.8 Ul.l t&Bl.5 11e s.q oa1.2111se.1J ct!O .4 49 J. 1 4!1&.J 119!>. 6119 '· 1 
I 1963pa7J.2 1i7'.2 1178.8 481.l 481.s 48 5 •II f'l8 7 • 2 488.CJ 490.11 1191. 7 1193.' ia94. 3 
f196111'•69.8 Cl 7 l. 2 ~ 76. 2 1178 .8 48 1.1 UBJ.'>11185.4 &187.2 1188.CJ 491.7 1193. 11190 ·" 
11%!>14"6.0 469.B 473.2 1111•• 2 111e .a 481.lf118J.S 485.ll ll81.2 1188.9 l&'J0.4 119 1. 7 
11%6g461.8 lf66.0 469.B G7l.2 476.2 '78.81Q81.l "83,.!J us.11 1187 .2 ll88 .CJ 1190 ... 
11%7tll57.2 461.8 ra6&.o '16 9. 8 1113.2 '176.2 p178.8 1&81.l 483.S 1185.11 487.2 1188.9i 
H9bBlll52.l 1157.2 1166.0 llt.9.8 '17l.211176 .. 2 1178.,8 1181. 3 1183.S 1&85.11 ll87.2 •"' T.8 
f19b 9 (II.II 6 • 8 II 52. 1 Q!)7.2 1161.8 1166.0 1169.8Pl73.2 1176. 2 1178.8 .a 1.3 1183.5 1185.11 · I 
1197013116.2 352.l 360.3 367.8 374.8 JS 1 • 2 t 38 6 • 9 392.0 396 .s 1100.s 1&04.2 ..01.s 
I 19711 )116.2 JS2. l 360. J 36 7 .e l711.8fl8l.2 386.CJ J92 .o 396.S &100.5 llOll. 2 •r 
119721 1.r..2 352.J 360 .J J6 7. 8 I l74. B JS 1.2 Jett.CJ J92.0 J96.5 400.~ 
119731 Jqfi .2 l!J2. J 360.JIJf>7.e J74 .e 381.2 386.9 392 .o J9f>.!li 
I '197.11 I lSS.2 Jo1.JfJf>9.1 176.e JBJ.8 390.2 395.9 1&01.0 
I l 97 SI JS!l. 21)6 1. J 369 .J 376.8 38l.8 390.2 39 !J. 9 
! 19H& 1355.2 361.) 369. 3 376 .a UJ.8 390.2 
119770 i 155.2 J(i 1. 3 169.l 17£>,.8 381.8 
119781 I 3~5.2 369.l 376.8

)& '· 3 
119791 I .H2.9 J 19 .o 327.0 
11980 I I Jl2.9 319.0 
r 19e 11 I 312.9 
I 1962 I I 
! 198 l ! I 
t 19P QI I 
11'.Hl !>I I 
119Eiti( I 
f1CJ87f I 
11988f I 
119e9 r 
f 19'0 I 

OE~I~SIOI F•CTORS FOR VEHICLES THROUGH "ODEL TEAi 197S AID THROUGH 

CALENDAR YEAR 1975 ARE BASED 01 ACTUAL TESTS or IJ-USE VEHICLES. 

POST-1975 CALEID&I Y!ll lftl5SIO; FACTORS FOB ILL YEHJCLJS All PBO~ECT!D • 


.2,~5 

http:oa1.2111se.1J
http:QBB.9100.16
http:qlJ!J.lt
http:1195811185.ta
http:ll'J0.11
http:laCJ0.11


-------------------------------------------------------------------------------

Tllll.I U-III-J (JOit CALEID&i tEllS 1'82-1,'93) 

~lD-IEli EIHlOST !NISSIOI TACTOIS TOI C!SOLllE-POVEB!D HIAYJ-DUTJ 'EHJCLES 
CllBOI "OJOIID! (Gii/iil) 

FOR HJCH-ALTITODE ltCIOIS OJLI 

----------------------------------------------------------------------~-·------
'~CJDU I ClLEIDAll HAI - July 1 
llEAR 11982 1983 19811 19H '986 t'J8 l 1988 1'8'J 19'0 1991 19'2 1'J9l t 
1----1------------------------------------------------------------------~----1
11% ll •,S.6 
I l'JL• t •9" • l 49S.6 
I 1'Jb51•9l. T 49Q.) 1195.6 
f19Ut•CJt .. 7 4'13.1 "'"·) 119S. fi 
f19L7t••JO." "'1.7 •CJJ.l I"'".) 1495 .6 
1nt.e 1•e a • ' QCJO.Q 1191.1 "'). 1 .. , •• J 49!">.b I 
r1CJ69 l'Ul7. 2 1188.' 1190.4 .. , 1. l 11911.) 1195.G"' l. 1 
t 1970'" 10.5 11111.2 111s.1 '411.9 1120.0 1122.0 Q2).' 1425.8 •I 
t 197t(fl(l7.S. 1110. Cj 1113.2 ffl!>.7 1117.9 1120.0 1122.0 1123.9 1125.8 I 
f 1972tff01l.2 1to7.s .. 10.5 1113.2 415.7 417.CJ '620.0 "22.0 1123.9 112'!l.8 I 
1197311100.5 404.2 1107.S 410.5 413.2 415.7 1411.9 1420.0 1122.0 •2l., 112s.e I 
11CJ711 lli0 s.s tiOCJ.S • 13.2 llH>.5 &+19.S 422.2 &124.l 1126. 9 1129 .o .. J 1.0 1132.CJ llJll .& I 
119751 ..01.0 1105.5 '409 .s. "1J .2 -lf· .s 1119.'!l 1122.2 Ci211. 7 &126.9 1129.0 '6J1.0 1112.'1 
t'f97f>l)'95.9 1101.0 QOS.5 •OCJ.5 .. t 3.2 •H.5 11119.!> 1122.2 112&1.7 .. 2f>.' 1129.0 431.0 •I 
' 19 771 39 0 .2 3CJS.9 cioi.o 1105.!) 40'Jo5 .. t 1. 2 416.5 II 19 .5 c.i22. 2 1124. 7 •26. CJ cin.0,-1 
f 1918 PB ] • 8 3,0.2 395.9 1101.0 110 5. 5 ..o,.s llll.2 1116 .s 1119. 5 .. 22.2 11216. 1 1126.9' I 
11979(33'.5 )Q 1.5 J&+7.9 J53.6 358 .7 363.2 Jf> 7. 2 370.9 lH. 2 377 .2 379.9 382.11. I 
119801327.0 3311.S 34t.5 )117. 9 JS 3.6 358. 7 36 l. 2 36 7.2 370. IJ 3711. 2 377. 2 379 .'F I 
t 198 1 t 319 .o 327.0 3311.S 311 t. !) )II 7. 9 3') J. 6 358. 7 36 3 .2 3(,7. 2 370., 3711.:Z 311.2 I 
fl982f312.! Jl9.0 327.0 3311 .s lit 1.5 347.9 353.f> 358. 7 363. 2 367 .2 370.9 3711.2 I 
119831 36.7 !al.7 71.6 90.11 107.,8 123.6 l37. ') 150. 5 161. 1 n1.a 180.8 I 
119£4'.q 20.11 JS .II SS.3 711.t 91. s 107.J 121. 5 t311. 2 t1&S.11 1ss.11 .I 
119851 20 .... JS.II ss.1 71&. t '9 l .5 10 7.] 121. '!l 1311,.2 1115. 4 I 
I 1'186 I 20 ... 35,.4 55.3 711. 1 CJt.s 107.J 121.5 134.2 I 
119871 20.• 3 Cj .11 5 5 .l 1•.• C)l .5 10 7. l 12 t .~ I 
'1'9881 35.4 '!l!>.l 711.' g 1. !> 107.] I20 ·" 
11<J891 20.4 H.11 !>~.l ~Jl. ~1-.'
fl<JCJOI 20.11 35.11 ~S.l 711. \ •I 

20.11 35.4 SS. 3 t'1'"'019CJ21 20.11 35.11 I 
'19931 20.4 I 

OUIISSIOI FACTORS roR VIB1CL£S THROUGH t'!ODEL YEAR AID '!I ROUGH
'' 7!>

CA1l!IDAR TEii. R l975 ABI BASED 0)1 ACTUAL TESTS or U-USE VEH:rc11s. 
POST-1975 ClLt•DAR tEAR EU SSIOlf FACTORS FOR UL VEtllCLES Al! PROJ lCTII>. 



------------------------------------------------------------------------------

-------------------------------------------------------------------------------

UBL! HI-III-Cl 

RlD-!lAR ElfflUST !ftISSIOI ~ACTORS ,OR GlSOlill-POYERID BEAYY-DUTI YIHICLES 
IJTBOGE• OIJDIS (Gff/ffl) 

roa "JCR-ALTJTUDE R!GIOJS OIL! 

IROilFL I CALEl!DAR HAR - July 1 

j1EU 11970 1971 1972 1973 1CJ716 197:i 1976 1'77 1'78 1979 1'80 1981 
·---- -----------------------------------------------------------------------
9 '95 T 	 1•"·8&1952 1&.8 4. 8 ! 

' 1CJ!> J 
 4.8 q.e Cl.8 

i 19!> .. 4.8 14.8 a.a 11.,8 

119!>5 4 .,8 •.8 11.8 ".8 II .8 i 

t 195 (, 11.e ••8 li .a •.8 Cl. 8 ... 81 


n'>7 ia.a •.a ".a 4.B 11.e I&. BI 11.e 

19!>e 11.e 4 ,.8 I&. 8 11.e ••8 11. BI ~.8 


"'·a 	
". 8 

19!>9 q .8 o.& I& .s Ci .s Cl. 8 5 u.s 11.e 11.e 

196 0 4.8 ci.e '·8 4.8 .... 8 4 0 8; ".e ,. .,8 4.8 4.8 

196 1 11.e 4.8 ".e ~ .e -.B q.e1 ie. a 11.a •.e 11.s q .e 

1962 q.a •.8 ".e ".e ll .B ...e' •.a II. 8 4.8 II .8" .. 8 	 ". 8 
1%3 11.e a.a Q.B Q .s ... 8 II. 8 l a .. a u.a il.8 .ii.a ".e 11.e 
19611 4.B ".e ".a ".e ••8 ".e 1 11.e ".a 4.8 ".e 4.B ".a 
1Cjf, !> 4.8 •.a ra .e 'oe ".a Q.81 II• 8 ra .e it.a 11.e ".e ".a 
l9Uf 11.,8 Q.8 ... a 111.e ".8 4. 8 I •.a II .8 II. 8 a.e ci .e ".e 
19,l 4.B •.e 11 ..e ".e •.e •.81 II .8 II .8 ".e 1a .e 11.8". 8 
1968 ".e ".a ".a ".e ".e •.ea Ii .B II .e &j. 8 ". 8 • .e ".8 


t19t.' i+.e •.e 11.& ii .a •.a • .. e 1 '.a ,. .a 11.8 ... 8 ci .8 II .8 

Jt970 8.7 8.7 8.7 8.7 8.7 e .. 11 8.l 8.1 8.7 8.7 8.7 8.7 

'197 1 a.1 8,.7 6.7 8.7 e.11 e.1 8.1 8.7 e.1 e.1 e.1 

f1CJ72 8.7 1.1 8 .1 s.11 8 0 1 a.1 8.7 8.7 8.7 8 .1 

11973 8.l 8.1 8.11 e.1 e.7 e.1 e.1 a.1 8 .1 

J19711 i.B 6.8 6.8 6.8 6.8 '.8 i.8
6. 8 ' 

. '1975 6. 8 I 6.B fi .e f>. 8 •.a 6 .a 6.8 
1197' I lb. 8 fl.8 6.8 6.8 '.a f>. e 
! l971 I 6.8 6.8 6.8 6.8'.e rnn i.8 6.8 '.8 6.8 

11979 s.9 s.CJ 5.9 

11980 5.9 5.9 


5. 'Jr19e ' 
t 1982 

1198 3 

' 19811 

1198!>' 

' 1<J8 b u 

1190 71 

11988 I 

g1989f 
P9901 

•rAJSSIOI 	r~CTO~S fOR VEHIClIS THIOUGR ft0DE1 YEAR 197~ lJD TBIOOGH 
caLt•D4R YEAR 1,1~ ABE BAS!D OR ACTUAL tEStS or 11-DSE YEBlCLES. 
POST-197~ CAlEIDll TEIR EBISSIOI FACTORS FOB All ¥EtiIC1ES II! PROJECTED. 



-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

THLI 111-lll-• (f'OR CU.IIDll J'!llS 1982-1,,l) 

~ID-l!AB llRAUST l"ISSIOI FACTORS FOB CISOlIIE-POVlllD RIAtl-DOT1 tEHICLtS 
IITIOGEJ OIIDES (GR/RI) 

FOi ftlCH-ILTITUDI l!GlOIS OltY 

l"OD!L I CA J.!IDA II JUI - JdJ l 
IYUB 11982 T983 198Q 198~ 1'18b 198 7 1988 1989 1990 1'91 1992 l '!193 I 

·----·------------------~------------------------------------------~---~------!
f1911j( q.e 
I 196CI I ,. .e . ~.e 'I 
IT%!> I .... a Q.B 1&.e I 
f 1966\ ,. .a ,. .e 11·.a ia .e I 
119671 .• .8 11.8 ".a Q .s II .8 l 
11CJU1 11 .e 11.8 II .8 '.e 11.e 
I 1%91 ·ra.e"·' 11.e Q.B ... 8 ".e 11 .a 11.a 

1CJJOI 8.7 8.7 8.7 8.7 8.7 8.7 8.7 8.7 
19711 8.7 8.7 8.7 8.7 8 .1 a.1 8.7 8.1 8.7 
19721 8.7 e.1 8.7 B.7 8.7 a.1 8.7 8.7 8.l 8.7 
1CJ731 e.1 8.7 s.1 8.7 a.1 a.1 8.7 8 .1 e.1 e.1 8 .1 
19741 f>.8 ".e t..e 6 .8 ti .e 6.8 6.8 6.8 6.8 •.a 6.8 6.8 
197S I 6.8 6.8 6.8 '.8 6.8 b.8 '.e 6.8 r..8 6.8 6.8 6.8 
1<lH I r..a '.e t..B f. .e '.a 6.8 6.8 6 .e t..8 6.8 6 0 8 '·8 
1977 .6.8 6 .s 6 .e t> .8 6 .e 6.8 f>. 8 &.8 6.8 6.8 6.8 
l97l\ 6.8 6.8 6.8 6.8 6.8 6.e 6 .e 6 .8 (j.'·'8 6.8 ".a 6.8 
l974J 5. CJ 5.9 5.9 ~.9 5 .9 s.9 s.9 s.9 5. IJ s. CJ '>.CJ s. C) 

198() s.CJ 5.9 5.9 s. CJ s.9 s.9 5.9 s., S.9 s.9 '>. 9 s.CJ, 
1981 s.CJ 5.'J 5.9 5. 'J 5.9 5.9 5. CJ 5. 'J s.IJ !t. ') s.CJ !) • 9 
1c;e2 5.9 5.9 5.9 s.9 S.9 5.9 5.9 5.9 5. 9 5. CJ 5.9 s. CJ 'I 

1198 J 5.9 s. CJ 5. CJ ').CJ S.9 5.9 5. CJ 5.9 5.9 5.9 5.9 I 
'191!4 5.6 S.6 5.6 s.6 !>. 6 5.6 s.• !>.6 '>. f, 5 .6 I 
! 1985 4.2 •.b 5.3 5. 'J b.11 1.0 1.11 1.8 8.2 I 
t 1986 ... 2 11.6 5.l s.9 1 .. 0 1.11 7.8 I 
119£! 7 S.3 '·' 7.0 1.11 I".6 s.' 6."'· 2I 1 'Jtl e ".2 5.l 5.9 6.4 7 .o I 
I 198 'J "·' 5.9 6 .4 · tq .2 !'l.l 
I 1990 	 ..•.2·' •.& s.J 5.9 I 
I 199 1 ci. 2 4.6 s.3 I 
I 1'392 ... 2 q .6 
11993 4.2 I• 

•t"lSSIOI 	FACTOBS FOB 'EBIC1ES tRJOOGH ~ODEL JEAI 1975 llO THROUGH 

ClLflDAR TtAR 1975 ARE BISID 01 ACTUAL TESTS or 11-DS! 'lfflCLES. 

POST-1975 CALEIDAI !Eli t"ISSIOI fACTO~S FOi ALL VEHICLES 111 PROJECTED. 




Tll11 RI-III-S 

flltEL ti!ICftIBG FACTOI ClLCDLITIOI 

ill2illl=f211El!D IE&VJ=J!!ll.l..!lll~IJ 

(11) (b) 
Veli icle rractioa Total Annual l!ilea9e ((a)• (a.)/SUll) 
__!JI!- ...!Hi•t!.!!i!.L. !££!!Dla!!om_!!!! j•)• fll Tc•~!· rue!.!.!!! 

0.037 19000 703.0 0.0• 1 
2' 0.010 1'000 1330 .o 0. 11' 
l 0.011 17,00 1l9f» .2 0.122 

0.016 16500 0. 121&1fl" .o s, " 0.015 15000 1125 .o o.o•e 
' o.ins 13500 1012 .s D.088 
1 o.01s 12000 900 .o 0.019 
8 0.061 10600 710.B o.o6J 

0.05'9 CJSOO !>'O .5 0 .OltCJ 
10' O.OSl 8600 q Sis .a D.O•O 
11 o.o•• 7800 l4'l .2 0.010 
12 o.OJ2 7000 2211 .o 0.020 
1l 0.038 6300 2J9.• 0.021 
1~ o.cu 54100 212 •• 0.019 
15 O.Olft 5100 180 .2 0 .o lft 
16 0.012 11900 156 .e 0.o11• 
17 0.010 4 700 0.01214 ' .o 
18 0.028 4600 12a .e o.o 11 
19 0.026 t:aCI 0 0 1 UI .11 0.o10 
20 0.0211 ll200 0.009-- 100.J_ 

SUB: l U&il .8 

~Z-3 .. i .. 
. ' -~·· 



T&Bl.I JU-III-Sa 

&YlllGI CDRULITlf £ RlLEIGE 
Bl 1EBlCLI AG! - JvlJ 1 

~ISQLIJZ=PD~Elll IEl11-DUJ!_!!!!£~~ 

!i!__il~.ll ~,!llhtjwe.J!il••9! 

1 '1SG 
2 19009 
l 37862 
• SSl2S 
s 72212 
' 87212 
1 100712 
8 112725 
g 123162 

10 13l887 
11 1Q1SOO 
12 1•9100 
11 1S~l12 
u 1'2650 
1S 168525 
16 IJJ8;0 
17 178115 
18 18llt87
t' 18807S 
lO 192Q7~ 

?be •etbodolo9y for calcalating awera9e caaul•tiYe aileage 
is pceseated ia Appendix c. 

http:i!__il~.ll


---------------------------------------------

'UBI.! III-III-& 

SPIED C081EC1JOI 1ACT08 co1rr1c111ts 
FOi GISOLIIE-POMERED 8!191-DUTJ fEBICLES 

FOi IIGH-lLTITOO! l!!lS OILY 

' ------~-!~_!!!l!..!!!S •C•S •S l.____~----- '---!-!_!!!~!---
_________ l _____H!~!~~!!~!~----'~--~!!!2!..J!Q!Ol!R!__l!!l10~1!_9!!~~~

I !1QHl_H!! I ___ L _____f ________!__ 1__1 __,!_____f l___ ____J__~ ___ 
! I I I 
1 Pia-19101 2.•no -0.153 o.oou1 1.1•0 -0.111 0.001!>1 o.as1 0.00111 
I 
1 

I 
l970-i973f 1.1110 -o.o•s 

I 
o.ooocq t.!"J110 -0.091 

i 
0.00101 o.e12 o.on11 

f I I I 
I 1974-19781 f.S60 -0.096 0.00091 t.2-0 -0.078 0.00081 0.820 0.0081 
I I I f 
II 1CJ74Jf _______ I , _ t.~llO ____ -0.011 -D.00031 ___________ I_ o.•20 ____ -0.039 ______ 0.000111• ______ o.7611 _____ 0.0120 _______ 



TABLE HI-III-7 

IDLE .El!ISSIOR llTES 

HEA,Y-DUTY GAS TIUCIS 

FOR HIGH-ALTITUDE AiIJS ONLY 

__________________1__ ! __1Q~a1!!. ...lJ___!!_~!!L!!l!.al____ 1 
l I 11 llEW VEHiCLE I DETERlOIATIOI BltE I 
I POLLUTlllT I BDD£L HAR II El'llSSIO,. RATE I (PER 10,000 l!IL!S) I
r-----------1------------11---------------1--------------------1 
t I I I I 
I KC I PBE-1970 I 4.~b I 0.21 I 
I KC I 1970-1'973 l 1.34 I o. \q I 
I HC I 1974-1978 I ~.e2 I o.1q I 
f BC I \979-1982 t 1.22 I 0.20 I 
r HC r 1983 I 0.32 I o.qo I 
J HC I t'J8ca I 0.20 I 0.&10 I 
I I I I t 
I CO PR!-1,70 l 55.~9 r 0.53 I 
I co 1'70-1973 t -0.68 I t.1~ I 
I co 19U-1978 I ~6.tiO I 1.1s t 
t co 1979-1982 I 31.1~ t 2.92 I 
r co t98J 1 3.11 r s.oo 1 
I co 198Q• I l.~q I 5.00 I 
I l I l 
I IOI PRE-1970 I 0.01 I a.oo I 
I 101 1970-1973 I O.OJ I o.oo I 
I JOI 197q-1978 I 0.02 I o.oo I 
I IOI 1979-19tiJ I 0.01 I O.OO I 
I IOI 198Q II 0.01 I a.oo I 
I IOJ 1985+ II 0.01 r O.OO I 

'----------- -----------''---------------·~----~--------~-· 
The Idle E•ission factor is calculated froa 
the linear equatioD C = a + bY, .. be re C is the 
idle e•issioa factor for a webicle Mith 
cuaulative aileage "• a aod b are the facto1s 
listed in the above tebl~, and l = ~/10000. 

http:L!!l!.al


TiBU HI-III-8 

crankcase and E•aporative HC E•ission Factocs 
(CJ•/• i) 

BEIVY-DUTJ CAS TRUCKS 

FOB HICH-llTITODE AREAS o•Lt 

!!2~.!L!.!.!.!. . 

Pre-1,68 

2.12 


198ff+ 0.30 


·f>.R3~~ .....~ 



TABLE RJ-IIl-9 

COIFFICI'.UTS FOJi AVG. WEICHT llD UC •. liElG'llT/CID 

FOB GISOLIIE-POW!IED BEAYT-DUTI YERICLIS 


FOR HIGH-ALTITUDE AREAS OILY 


_________ l__!!DBOC!.!.!il~---- ·~H BO!_BO~II~!__ l__!!!IOG!!_.Q!!DE_L_ I 
1.!!QJ?I!_ !!!.!!I _12,L___b t ___!?L- L_BQ..___u___!?l__ L-1!!L__.!?.J____.!?. L_ I 

__:...______ 1_______________ _______________.:_1 1 


I 
1 Pl!-1970 

l 
1 1.102 

I 
0 .. 111 -0 .. 0,~1 o.e14 -0 .. 016 

I 
0.01'1 o.869 o .. t12 

• 
-o.o~4r 

I f I I I 
11970-ICJlJ 1 0 .. !>81a 0.1216 -0.0101 O.l!>C& 0.106 -0.,02ltt 0.893 0.016 -0.00Jt 
I I I I I 
1 1'71t• 1 o.n2 o.u1 -0.0,11 0.120 0.111, -o.o4!>f o.943 o.ooa -0.0021 , , ________________ 

Plipaoq) • bO t bl(llT/1000) • b2(1i1T/CIDJ 

This coLtectio• factor is applicable only to 9a5oline-powece4 HDVs witb 
weigh ts nnginq fro• 130Cl0 to 29000 pounds aad C:lD of J30 to ·390 .. 



t.lBl! HI-IY-1 

EXHAUST E"ISSlO~ RATES 

HEAYl-DUTY DIESEL YEHlCLES 

FOR HIGH-~lTJTUDE AREAS OILY 

----~---------------~-1--!-~~!A:.!L_l__-@__~!l!!!l!l-~t 
I f 11 IEW VEHICLE I DETERIOR&TIOI &ATE I 
t POLLO'?AllT I l'lODEL YEAI If ErlISSlOJI lilTE I (PEI 10.000 !IILES) I
r-----------r------------te---------------1--------------------1 
l I II I l 
' HC • PR!-191~ II ~.so t o.oo I 
t HC I 19711-1978 11 6.10 I O.OO I 
I HC I 1979-1982 I 6 .10 t O.OO l 
I HC I 1983 3.8~ I O.OO I 
I HC f 198Q+ 2.8~ I O.OO l 
I I I I 
I co I PBE-1,7q ~b.80 I o.oo I 
t co I 1974-1978 ~3.70 • o.oo I 
t co I 1979-1982 QJ.70 t o.oo I 
I co I 198 3 4 3. 10 I 0. 00 f 
f co I 1'8'• 21.00 I o.oo I 
I r 1 I 
I IOa I PRE-197~ 11.80 I O.OO I 
' IOX I 1'7~-1978 13.10 I o.oo I 
I IOx i 197,-1983 12.90 I o.oo l 
l IO• r 1984• t ~.35 l o.oo I 

·~---------'------------ •---------------•--------------------· 
The Exhaugt Imis&ion Factor is calculated from 

the linear equation c = a • bl. whece C is the 

exhaust emission tactoc toe a wehicle vith 

cueulatiwe •ileage "' a and b ace the factors 

listed in the abo•e table. and Y ~ ft/10000. 




-------------------------------------------------------------------------------

IABLE Rl-I,-2 

~ID-tEAR EXHAUST EftlSSIOK FACTORS FOR DI!SEL-ICWERED REl91-DOTt 9EBICLES 
llDROClRBOJS {Gft/II) 

ro1 BIGK-Al.TITUDI •EGlOIS 0111 

f"ODELJ CAl.IllDIR IIAR - July 1 
l!Elll 11 CJ70 197l \972 1'71 19711 197!> 1976 t 9 '17 l,78 1979 1'80 1981 I 

·----(-----------------------------------------------------------------------
t 19S 11 5.8 1• 
I l952 I s. 8 s.e I 
11953( s.e s.8 s.a I 
P CJ5 ~II s.a S.B 5.8 s.e I 
f19SS! s.a 5.8 s.e S.8 s .8 I 
195~ ( s.s s.e s.e s.s s .a 5.81 
1"3571 s.e 5.B s.e s .e s .8 5.81 ~.a 
19~8 I 5.8 s.8 5.8 s.e s .a 5.61 !> .8 !t.8 
1959 I 5.8 s.e s.e 5.8 s .e 5.81 5.8 s.e 5.8 
1%01 r; .8 -:, .e s.e 5.8 s .e s.e 1 5.8 s.a s.e 5.8 
1% 1 s.a s.e s.e s.s !>.a s.s 1 !>. 8 s.e s.e s.e 5.a 
1%2 s.e s.a s.e s .a s .e s.e1 s.e s .e s.a s.e '!"> .e s.e 
19fd 5.8 s.a s.e s .a s .e s.e 1 s.a s.e s.e s.e s.e s .e 
19U s.s s.e s.e 5.8 s .8 S.81 5.8 5.8 5.8 s.e 5.a s.e 
1%5 s.a s.e s.e !I. 8 s.e 5.81 5. 8 !1.8 s.a 5.1 s .e !) • 8 
l9H s.a 5.8 s.e 5.8 s.e s.s1 s.a 5.8 s.e 5.,8 5.8 s.a 
l 91: 7 s.s 5 .s 5.8 !>. 8 5.8 5.81 5.8 5 .8 !>.a 5.8 s.e 5.;,8 
l%e 5.8 5.8 s.a 5.8 s .e 5.81 5.8 !> .8 5.8 5.8 s.a 5.8 
1%9 c; .8 5.B s.e 5 .s s .e s.e 1 s.s 5. .a s.e s.a s.e 5.·.8 I 
1970 5 .B 5.8 5.8 5.8 5 .8 5.81 s.e s.e s.e 5.8 s.a 5. .a I 
1971 s.s s.a s.e 5 .8 5.,81 s .8 s .a 5.,8 s.e s .e !) .s I 
1972 5.8 S.8 5.8 5.81 s.e 5.8 5.8 s.e 5.8 s.a I 
l'H J ~.8 !I. 8 s.s1 s.s s .a s.a s.a s.e s.s I 

'197'1 (,. l 6. l ( 6. 1 6.1 6.1 6.1 ft • 1 6.1 I 
197!> 6.ll 6.1 f>.1 6. 1 6. l 6.1 6. t I 
191(, I 6.1 6.1 6. 1 6.1 6.1 I 
1977 '·' (,. l ~. 1 ... 1I f>. 1 b.1 I 
19H I 6.1 b.1 6.1 6. 1 I 
1979 I (o. 1 6. 1 6.1 I 
19£1(11 I 6 .1 6.1 I 
19811 I b.l I 
19£121 I I 
1%31 I I 
19811 t I I 
1985t I I 
198t.I I I 

I 19fo1 t I I 
11%81 I I 
1 lCJ(j'J I r I 
I l'390 I I I 
------------------------------------------------------~-----------------------

~EftlSSIOI YACTORS FOi YEHIClES THROOCK ftODEl 1EAR 1975 AID THROUGH 

Cllf~DlR IEAI 1975 AaI BISIO o• ACTUAL TESTS or II-USE lEHICLES. 

POST-1975 ClL!MDlR 1EIR EftISSlOM FACTORS FOR Alt VEHICLES llE PROJECTED. 




TABLI HI-11-2 (l'Oli! cu.non nus 1'82-1!'3) 

IHD-flll EJBIUSI !llISSIOJ FACTORS FO!I DI ES 11-POWEI ID· 1111'1-DUTJ •!llICLIS 
lltDIOCllBOIS (Gll/"1) 

FOii BIGR-ALUTUDl BEGIOIS OILY 

-------- ---------------------------------------------- -----------------.------
rrrnou 1 CAUIDAJI nu - JulJ 1 I 

YEAR l 11182 1983 19811 nes 1986 1981 1988 1989 1CJ90 1991 1992 1993 I 
----·---------------------------------------------·-----------------·-------
19631 s.8 
T'6QI 5.8 s.e 
TCJ651 s.s s.a s.s 
'9661 s.e s.s 5.8 s..e 
!%71 s.s s.e s.s s.e 5 .8 
19681 5.8 s. 8 5.,8 s.e s .a s.e 
1% CJ t ') .s s.s s .a s.a 5 .s s.e s. 8 
19701 5.8 s.e 5.8 5.8 5.8 5.8 S.8 s.a 
197 1 I s.8 5.8 ').B !it .a s.e 5.8 s.e s.e s.a 

s.a s.e s.e s.e s .a s.a s .a s.e s.e s.e'' 12 r 
f '4JHI 5.8 s.e s.e s.s s.s 5.8 5.8 5.8 5.e 5.8 5.8 
I 197q r 6.1 6.1 6.1 6.1 6. 1 6.1 6.1 6.1'. t
119751 '·'6.·t 6.1 '·' 6. 1 6.16.1 '·' 6.1'. 1 '. 1 '. 1 '. l 
f197fil 6.1 6 0 1 6.1 '·' 6.1'. t '. 1'·'b.1 '·' '·' '·'·'l '·' '·'119771 6.1 6.1 f> .1 6 .1 f. • I 6.1 6.1 6. 'f 6.1'. 1 '· l6.1 6.1 6.1 6 .1 6 • T f>. l f>. 1 6.t 6.1 b.1t l9 7 fl' '. l

19191 6.,_,1 6.t 6. t '. t 6.t "·'6. 1 6.1 6.1 ". 1 6.1 6.1 6.1 

1980' 6.1 6. 1 (,. 1 6 0 T (,. t 6. 1 6.1 6 •. 1 

t9e 11 6.1 '·' 6. 1 6. 1 6.1 6.1 6.1 '·'
6.1 '. 1 '·' '~ 1 
1'J82l '·' &.1 &.1 6.l 6.1 '·' 11. 1&.1 f>. 1 (,. 1 &.l 6.1 f>. 1 '·' 

198 3J 3.8 3.8 3.8 J.8 3.8 l.8 '·' J.8
3.8 3.8 3.8 3 .8 

1CJ84f 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.a 2.8 

1'J85t 2.e 2 .8 2.8 2.8 2.8 2.8 2.8 2.8 2.e 

1'J86 f 2 .8 2.8 2.8 2.8 2.8 2.8 2.8 2.e 

198 7 I 2.8 2.8 2.8 2.8 2.8 2.8 2.8 

l9B8& 2.8 2.s 2.8 2.8 2.8 2.e 

l'J8 9 I 2.s 2.8 2 .e 2 .a 2.8 

1'JCJ0 ( 2.8 2.8 2.8 2.a 

l 99 11 2.s 2 .a 2.a 

19921 2.8 2.a 

, 9CJ 3 f 2.8 


*F~ISSIOJ FACTORS FOi YERlCLES THRODCB HODEL lllB 191~ AID TllOUGH 

CAlfJDAR IEAR 1CJ75 AIE 8ASED 0, ACTUAL TESTS or I•-VsE •EBICLES. 

~OST-1975 CAL!IDAB YEAR E"ISSIOI FACTORS FOR ALL VEHICLES ARE PB03ECTID. 




-------------------------------------------------------------------------------

•• 

TABLE Hl-IV-3 

~lD-YElfl UHAIJST !ftlSSIOJI TACTOflS FOfl DIESEl.-POWUED HUH-DUTY UHICLES 
C ARBOI l!OIOXI DJ; (G"/fll) 

FOB HIGH-ALTITUDE REGJOIS OIJ.1 

l"Ol'rlf CALIJIDAR 'lUR - Jul7 1 
I YEllll 11'70 1971 1912 1973 19711 191; 1'76 1978 1979 \980 1981 I,,,7 
1--- -----------------------------------------------------------------------· 
I 1 Cj c, 1 ~6.8 I 
119!>2 !) 6 .8 56.e I 
j 19!> J ., 6 .a '>6.8 I I"". 8 ,. 	 ' 
'19514 5 6 .e sr..e 56 .e 	 I"".a 
1195 5 5 6.8 56 .s 56 .8 5b .s I 	 I;".a 
11956 56.8 56.8 )6 .8 sri .a S6.8 511 .8 f I 
I 19!17 56.8 S6.8 S6 .8 5rt. 8 56 .e 56.8 ">6 .a I 
11958 5fi.8 56.8 ':>6 .e ">6 .a s r. .e 56.8 sr..e 56.8 f 
11959 56.8 56.8 56 .a 56 .a St..8 St> .a 56.8 !">6 .8 !>6 .8 
11%0 56.8 56.8 S6. B 56.8 st. .a 56.8 '>6. 8 . sr. .e S6.8 !>6. 8 
1191>1 56.8 S6.B 56 .a S6 .B 56 .s 5&.8 56.8 56.e 56.8 !16. 8 56.8 
11%2 56.8 56.8 st. .e sr. .a ., 6 .e '>6.8 56. 8 '>6 .B Sf> 0 8 !>t. .e !>& • a !>& .e 
11%3 sG .a 56.8 Sf, 0 8 5£. 0 8 56.8 !>6.8 56 0 8 56.8 56.8 5ft. 8 SJ. .8 56.8 
11 %14 56.8 56.8 5b.8 51>.8 56.8 Sf>.8 56.8 56.8 5&.8 !>6. e 56 .e Sf> .8 
1196!> 5'.8 56.8 s' .e 56 .8 5b ..8 5&.8 56 .6 56.8 56 .a 56 .8 56 .e 56.8 
f19H ~,.e ..,, .8 !>6 .e 5(>.A 'if..8 56.8 56.8 56 .e s& .e !>6.8 56 .s st..e 
I 1%7 56.8 56.8 !16 .a sc..e s 6 .a !>6 .a 5() .8 56.8 5&.8 56.8 S6.8 56.8 
J 1%P 56.8 56.B ~6 .e 56.8 56.8 56.8 56.8 56 .8 56.8 !116 .8 56.8~· .8
11%9 56.8 5,.8 56 .a 56.B Sf> .a Sf>.8& 56.8 56 .a Sf>.8 56.8 56.8 5&.8 
I 1 'HO 56 .a 56.8 '>6 .e S6.8 '>t> .a 56.BI 56 0 8 '>6 .a Sb• 8 56 • 8 sr. .e 56.8 
11971 56.8 56.8 56. 8 s& .a 56.81 56.B 5&.8 5&.8 56.8 56 .a 56 .8 l 
11972 56.8 56.8 56.8 56 .a r 56 .a 56 .. 8 56.I 56.8 56 .8 56.8 
119731 56 .. 8 'H.8 56.81 56.8 56 0 8 Sli .a sr..8 56 .8 5&.8 I ' 
l H7111 4 J. 7 4 l. 7' QJ.7 .. 3. 7 lll.l "l. 1 43.7 "l. 7 I 

l<J 7 s 1 q l. 71 11.l. 7 1u.1 1u.1 43.7 113.7 4). 7 I 
19H I I 43.7 4 3. l 4 3.1 43. 1 ltJ. 7 ll 3. 7 I 
1CJ771 I It]• 7 .. l.7 0.1 43.7 143.1 I 
l<JU I l u.1 ftl., 43.7 43. 7 I 
19791 I 113. 7 43.7 43.7 I 
1980 I I 43.7 '4 l. 7 I 
1cie 11 I 14 l. 1 I 
198 2 t I I 
198 j l I I 
l<Je. q I I I 
198 5) I I 
1438 (, t I I 
1c;B 71 I I 
l<Jt8t I I 
l<Jf. c;i I I 
1990 r I ' I 

•tfflSSIOW 	 FACTORS roR •EHICLES THROUGH "ODEL l!lR 1975 AID THRODGH 

CALIIDAR J!AR 1,75 ARE BASED OJ ACTUAL TESTS or IN-USE VEHICLES. 

POST-197') CALEIDIR JEIR E~ISSJOI fACTORS FOR ALL VEHICL!S ARE PROJECTED. 




-------------------------------------------------------------------------------

------------------------------------------------------------------------------

TIBL2 HI-IY-3 (FOi CALEIDAI YEARS 1,82-199~ 

HID-Tiii EllAUSt EftISSlOI llCTORS roa DIESE1-POWllED ftlAYt-DUtl 'EHICLIS 
CIRBOI ftOMOJlDE (GB/81) 

FOB RIGH-lLTJTUDE IEGIOIS OILY 

I Mil IL I C&L!JDU !EH - Jill J I 
11 Uti 11982 n8l 19811 llJBS' 1986 1981 1'88 1989 1990 1991 \992 1993 ' ·----·----------------------~------------------------------~----------~----· 
119& l !:i•.e I 
119611 56.8 56.8 I 
1n•s s,.8 56.8 56.8 I 
( 1 CJL6 5' .e 56.8 SE. 0 8 56.B I 
tl%7 56.8 s,.a 56.8 56.8 ~•.e I 
119118 56.8 56.8 56.8 56.8 56.8 56.8 I 
11%9 ~i.8 56.8 56 .8 56.8 s' .e 56.8 56.8 I 
11970 !:>6 .8 Sf>.8 56 .B ,, .e 56 .8 SEi.8 s•.e 56.8 & 

11911 56 .8 56.B 56 .a 56 .e s r. .e 56.B Sf>.8 56.8 56.8 I 
11972 56.8 s' .e 56.8 Sfi .8 '!>6.8 56 .• 8 Sfi,.B 5•.8 sr..e 56.8 l 
11973 56.8 56.8 56.8 56.8 56 .s 56.8 5ft.8 56.8 Sf>.8 56 .e 56 .e 

197«i ~]. 7 11). 7 43.7 II]• 7 II 3 • 7 41. 7 113. 7 111.1 •13. 7 143. 1 u. 7 QJ. 7 
nn "]. 7 43.• 7 43.7 1u.1 "l.7 q J. 7 113.7 ll l. 7 "J. 7 11.J.7 43.7 "l.7 
1<J7f> Q.]. 7 llJ. 7 43.7 143. 7 II 1.1 q J. 7 Cl]• 7 ll l. 7 .. J. 7 ll). 7 QJ.7 Ci J. 7 
1':1771 • l. 7 I& l. 7 4J.7 43.7 II 3. 7 II]• 7 Cfl.7 •3.1 u.1 113.7 43. 7 11 l. 7 
19781 q l. 7 rl]. 7 lll.7 43.7 "3. 7 q 3. 7 u.1 ll). 7 • l. 7 Ill. 7 QJ. 7 11 l. 7 
1'J79 I 11l.7 u.1 •l.7 11]. 7 II 3. 7 1n.1 q ). 7 Q 3.7 111.1 fl 1.1 •1.7 •n.1 
1980 I 4 l. 7 43.7 q]. 7 •U.7 Q J. 7 •13.1 q l. 7 •13.1 •ll. 7 1'3. 7 111.1 11 l. 7 
1~8,, Q J. 7 43.7 •U. 7 · U.7 II 3 .1 Ill. 7 lll.7 Q3. l q l. 7 •ll. 7 QJ.7 113.1 
t982 I (j J. 7 Ill. 7 lll.7 1&3. 1 Cl). 7 43.7 q 3. 7 111. 7 lil.7 lll.7 43.7 ll].7 

19831 41.7 ti3. 7 43.7 II 3. 7 Ii l. 7 •ll. 7 ltl. 7 II l. 7 113.7 QJ.7 •n.1 
19841 21.0 27 .o 27.0 27.0 21.0 27 .o 21.0 21.0 21.0 21.0 
198'51 21.0 21.0 21.a 27 .o 21.0 21.0 27.0 21.0 21.0 
'98'1 21.0 21.0 21.0 n.o 21.0 21 .o· 21.0 27.0 

t19l!71 21.0 21.0 21.0 21.0 21.0 21.0 21.0 
119881 21.0 27.() 21.0 21.0 21.0 27.0 
IT989f 27 .() 21.0 21.0 27.0 27.0 
119901 21.0 27.0 21.0 27 .() 
I 1'39 11 	 21.0 21.0 2 7 ·" 
I t'392 I 	 21.0 21.0 
f 19931 	 21.0 

•£ftISSIOI 	FACTORS FOR YEHICLES THROUGH ftODEL YEAR 197S AID THIOOCH 

CILEIDAR YEii t97S ABE BASID O~ ACTU&l T!STS OF JI-US! VEHICLES. 

POST-1975 ClLEIDAR !EIR EftlSSION FACTORS FOR AtL VIftICLES ARE PROJ!CTED. 




-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

TABLE RI-U-11 

~lD-IE&R EJHAUST IRISSIOI FICTOIS FOR DIESEL-POVEllD 1!111-DUTT VEHICLES 
llTROGEI OllDES (Gft/ftJ) 

101 IJGH-lLTITODE kEGJOIS OIL1 

llWCIU I CA LU DAR YUi - .July I 
IYIAI 11970 1971 1972 1971 1974 1975 1976 1977 '978 1979 \980 1981 I 
1----r -  ---------------.--------------------------------------------------·---1 
r 1's tr 11.e I* l 
l1952l 11.8 11.e I I 
119531 11.e 11.8 n .a l 
I 195111 11.e t I .8 t1 .e 11.a l 
r t9!>51 ll.8 ll.8 u.s 11,.8 11 .e t 

19Sf> I 11.8 11.8 11.e 11.e t 1 .8 11.8 I 
1957 f 1 '.a n .e 11.a tt .8 11.8 11.8 ".a 
19581 11.8 1108 11.8 11.a 11 .e 11.e 11 .e I".8 	 I 

1959 r 11.8 11.e 11.e 11.a 11.a 11.8 11.e ll.8 ll.8 I 
1%0 I 11.s 11.e 11.e T1 .a 11.e 11.e 11. 8 It.a 11.e 11.e I 
1% l I 11.8 11.a 11.B n.a 11.e 11.8 11.8 H.8 11.a 11.8 11.s I 
19621 11.8 n.e '1.8 tt .a t1 .a 11.8 11.8 11.8 11.a 11.e ".a lt.8 I 
19fi 3 I 11.e 11.e 11.8 11.a l, .8 11.8 11 .e n .a ".a 11.e t I 0 8 1\ .s I 
l9fi4 I 11.a 11.e 11.e 11.a 1 t .a 11.0 11.e 11.8 11 0 8 n .a 11 .s 11 .a I 
l'Jt> 5 I 11.a tt.a 11.a 11. 8 11 .a 11 .e I 11.6 11.8 11.a 11.a 11.8 11.e I 
19661 11 .8 11.e 11.e 11 .a 1 l .8 11.e I 11.s tt .e 11.a 11.8 It .8 11 ~8 I 
196 71 11.8 11.8 u.e 11.e '1.8 11.81 11.8 11.8 1t.8 11.e 11 .e 11.8 I 
19681 11 .. 8 ll.8 11.8 11.e ,1.8 lt.8. 11.8 11.8 11.8 ll .8 ll.8 11.8 I 
196 9 I 11.8 11.8 11.8 ll.8 11 .8 11. 81 l\ .8 11 .e 11. 8 ll .8 11 .e 1 ••~8 I 
1«J701 11.e 11.e 11.a 11.e l t .a 11.a 1 11.e 11.e 11.8 11.a 11 0 8 11 ~8 I 
19711 11.8 11.a ll .8 ll.8 11. 81 lt.8 11 .e 11.e 11.a 11 .e 11 .e I 
197 2 I 11.a 11.e tt .a 11.81 tl .8 ll .8 11. 8 ll .8 11.8 11.8 I 
'97 3' 11.8 t 1 .8 11.81 1t. 8 11.e 11.8 11.e t, .8 11.e I 
19 711 f ll .1 13.11 13. 1 t 3. 1 11. l 13. 1 n.1 13. 1 Iu." 13. I 1J.' l l.':11975 l ll. l ll .1 1J.1 I 

'19761 I 11.1 13.1 11.1 u.1 11.1 11.1 I 
r 19771 13.t 1l. 1 u. t 13 .1 ll. 1 I 
11CJ7el 'I 13. I 13. 1 13. I ll. I I 
1tCJna I t2.9 12.9 12.CJ I 
1198 oI I 12.9 12 .CJ I 
1198 11 I 12.CJ I 
1198 2 I I I 
1198 3 I I I 
11CJ816 I I I 
1198~ I l I 
119861 I 
I 1«J8 71 I r ' 
119ll81 I I 
' ''Jtl 9' I I 
I 199 O I I 	 I 

•EftISSIOI 	 FlCTOIS TOR YZHICLES THROUGH ftODEL TElR 191~ &ID TMIOUGH 

CllEIDll YEAR 197~ ARE BlSED 01 ACTUAL TESTS or II-OS! YEHICl!S. 

POST-1~7~ CALEJDA~ YE-R IftISSIOI flCTORS FOB ALL YEBICL!S AR! PROJECTED. 
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TABLE llI-Il-Q (FOR CIL!IDll YEAIS 1982-1'9]) 

~JD-Y!IR !!HADST !ftlSSIOI tACTORS FOi DI!SlL-POW!llD B!lVt-DOTt •EBICLES 
II!'llOG 11 OIID!S (Gii/Bi) 

FOi HIGH-ILTJTUDE IECJOIS OILY 

lftOOfll CILEllDIB TEAR - .July 1 
1n11 t 1982 1983 1CJ8't 1'8!'> '¥!86 1'87 tCJ88 t989 1990 1991 1992 1993 I 

·----·------------------------------------------------~----------------------· 11'6)( 1'.8 
P'6•1 tl.8 n .e 
1n6s1 11.e 11.e n .a 
l1U61 11.8 11.a n .a 11.8 
f191>71 tl.8 ll .8 11.a 11.B 11.8 
1nu1 11.e 11.e 11 .s n .a 11.8 11.8 

1n''' 1, .e 11.e 11.e 11 .a 11.s 11.s 
11.e 1t .8 11 .e 11.a 

119711 11.8 tT.8 n .a 11.s 11 .a 11.8 11.8 u.e 11.1 
1 n121 11.a 11.e 11.e ll .8 11 .s ll .8 11.a ll .8 11.a 11.8 
f197Ji 11.a 1'f .8 11.8 l1.8 11 .8 t1 .8 n.s 11.s 11.a 11.e ll .8 
1197CI I 13. 1 13.1 13.1 tl. l 13~ 1 l3. l ll. l 11. l u. 1 tl. 1 ll.' tJ. 1 
119751 13. t 13. 1 l3 .. ! 13. 1 1 3. 1 1L 1 1J. l t3.1 ll. 1 n. 1 ll. 1 13.l 
11'761 13.1 13.1 13.1 ll .1 '),.1 fl. 1 13., 1 11.1 '!l. 1 u.1 ll. 1 11.1 
11'171 lJ.l ll.l 11.1 ll.1 '3.1 13. 1 ll. 1 13. 1 11. 1 u. 1 11.1 13.1 
(1'781 ll.1 ll.t 13.t lJ.1 1l.1 11. 1 13. l 11.1 ll. I 1l. I ll. 1 13. 1 
119791 12.9 12,;9 12.9 12.9 12. c; 1.2. g 12. 9 12.9 12. 9 12.9 12.9 12.9 
1191101 12.9 12.9 1.2. 9 12.9 12.9 12.9 12.9 12.9 12.9 12.9 

119701 11.a "·' 11 .B 11. 8 11 .e 

12.' 12 ·' 
P9811 12.9 12.9 12.9 12.9 12. 9 t2.9 12.9 t2.9 12.9J2 .. ' 12.' 	 12." 
119821 12.9 12.9 12.9 l 2. C) 12.9 12.9 t2.9 12.• 12.9 12.9 12.912 .. ' 
I 191131 12.9 12. 9 12.9 12.9 l2. 9 12.9 12.9 12.9 12. '9 12.9 12.9 
11911111 !t. l !».J ">.J 5.J s.l s.J s.1 s.1 s.J s.1 
&198Sj ~.J S.J 5.3 S.3 s.l s.) 5.3 s.1 5.3 
1198 E> I 5.) s.1 S.3 5.3 s.1 s.3 s.1 5.3 J 
l 198 7 I 5.3 5.3 S.l !».l s.1 s.1 5.3 I 
11988) s .. ] !>.l s.J s.J 5.J S.J I 
I 19691 s.J s.J !>. J s.3 S.3 I 
119901 s. 3 S,.J S.3 5.3 I 
1199 1 i 5.3 5.3 S.J ( 
I 19921 S.l S.l I 
1199 ll S.l I 

•EftISSIOI 	FICTO!S FOi fERlCLES THROUGH ftOOEL YEIB 1975 A•D THROUGH 

Cllt~DAR YEAB 1975 AIE BASED 08 ACTUAL TESTS OF 11-~SE VEHICLES. 

POST-1975 CALE•DAR YEAR EftISSIO~ FACTORS FOR lLL VEHICLES lRE PROJECTED. 




Yeh ic:le 
__!i~-

1 
2 
3 
4 
~ 
6 
1 
8 
CJ 

10 
11 
12 
13 
t ca 
1~ 

16 
17 
18 
t9 
20 

TABLE ftl-H-!> 

TllYEL WEIGHTI•C 1lCTOJ ClLCOLITlOI 

(a) (b) 
Fraction Total Annual l!lileage 
_!ffillI.!1i~!L lccu•ulation Rate 1!l!.1ll~--~73600______ 

0.011 Sb6 7 .2 
0.1]5 7.UOO 9936 .o 
0. l34 69900 9366 ·' 
0.111 63300 8292 .lo.o,, !>bfiOQ !>ft03.&I 
0.090 !>0000 -500.0 
0 .082 ll!> t>O 0 3139 .2 
0.0•2 1&1200 2 5~11 ... 
0.0115 38200 17 lCJ .o 
O.Oll 3&000 , 188 .o 
0 .02!> )Q60Q 8b5 .o 
O.Ot!> 33800 507 .o 
o.ou 33100 1130 .l 
0.ol1 321&00 ) 5& ·' 
0.010 30900 309 .o 
o.ooe 28100 229 .6 
0.001 25700 179 .9 
0.006 21300 127 .B 
o.oos 181100 92 .o 
0 .oo &I 1!> 1100 ___!.!..~-

so,.: 55121& .b 

( (a)• (b) /SU ft) 
!I!!!l-1:!!!:!!!!.!! 

0 .102 
0 .178 
a. 168 
o.11tCJ 
Q .. 101 
0 .081 
0.067 
0.01&6 
Q .031 
0.021 
0.o1f1 
o.ooCJ 
a.ooa 
0.006 
0.006 
a.DOit 
0.003 
0.002 
0.002 
0.oo1 



I
TlllL! RI-IY-~i. I 

' 
IY!RICI CD"ULlTIYE BILIAC! 

81 YEHICLE AGE - July 1 

1 t8QOO 
2 13600 
.l 1U7l8 
• 216i7~ 
5 279562 
~ 33,175 
1 J86Q50 
8 fl 32050 
9 1173q25 

10 511725 
11 5'47825 
12 582500 
13 616312 
u titi5fl 12 
15 681712 
16 712525 
17 741125 
18 76ti650 
19 7881)7 
20 (!06525 

The methodolo9y fo£ c•lculat1n9 dYeraqe cgmulative •ileage 
is presented in Appendix G • 

... 




TABLI HI-lV-6 

SP£1D COl8ECTJOJ FACTOR COEfFlCIEJTS 

TOI DIESEl-POWEIED BEA•Y-DOTJ YEtiIC11S 


FOR IIGH-Al~lTUD( AREAS CJLJ 


'------- v_::;_!IPl.!!!!S•£!S•s1____________________ 1 
---------'~--!!R!2E!.!!.2!~~-'----f!!!2!_~2!Q!!R!-.__ 1___!!!!2~.!!-.Q.!l~!~----'I !Qll.L!l!! I __L ___a______L__ I__,!_____! ____ f ___ I ___! ______!____ -~----' 

I I I I J 
I PU-1!7&q 0.9110 -o.oss 0.000111 1.uo -o.092 0.00101 0.620 -O.OQ3 0.000&1 
I I l I J 
I 1CJ711-l97B( a.a20 -0.051 0.00051 1.200 -0.012 o.OD061 0.120 -0.05~ o.oOOCJI 
I 
1 1'7'• 

I 
1 1.200 -0.012 

I 
o.ooHr 1.uo -o.oae 

I 
o.oooe1 1.000 -0.01~ 

I 
0.00121 

·-~-------'~----------~-------•--------------------'---------------------' 


;,r;;2?~} 
, . I . , 



Tl BLE HI-IY-7 

IDLE EftlSSlOI BITES 

BIAYY-DUTI DIESEL YEBICLES 

101 RIGB-ALTITDDE &REIS OIL! 

-------------.;.__!_ l , tGJ!.!!1llal_!__l_Ji!!Lll!.al__ _ 
If 1111 YEHICl.I I DETEllOIATIOI BATE 

POLLOTAIT t !ODIL YllR 11 IBlSSIOI BATE I (PER 10.000 ftlLES}
-----------1------------11---------------1-------------------

, tt r 
HC f Pl!-19711 It 0.58 t o.oo 
BC J 19711-1918 If o.7!t I o.oo 
HC I !979-1982 11 0., 75 r o.oo 
BC I 198 J It O. lfl I o.oo 
BC 1 19eq• rr 0.25 1 o.oo 

I t I I 
co I Pll'-"lll ll 2.'J7 t o.oo 
co f 19711-1978 .. 1.11 ' o.oo 
co I t979-t9Bl ti 1.11 I o.oo 
co I 1983 tJ 1.11 I o.oo 
co I 198q• ti D.66 I o.oo 

f II I 
IOI I l'IE-191'1 11 D.u I o.oo 
lfOJ I 197Cl-1'78 11 0.64 t o.oo 
JIOJ t 1CJ79-1'8 J 11 0 .64 I o.oo 
1101 t 198q• H D.27 I o.oo 

------'-------' J-----------'-

The Idle Eaission Factoc is calculated f co• 
the linear equation C = a • bf. whece C is the 
idle e•ission factor for a vehicle with 
cu•alatiwe •ileage n. a and b ace the factors 
listed i• the abowe table. and T = ft/10000. 
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'UBU: BI-It-8 

COEfFIClll!S roa .,G. WEIGHT llD a•c. VEIGBT/ClD 
rot DIIS!l-POV!B?D REIVT-DUtJ YEBIClES 

FOB BIGB-ll!IfUDI IRIAS Oil! 

-------' = 1fii0c'iii0is-=:iCirn!11o!~iin::= 1_=fi11o~ii oin.i s : l 
I~~!.L!!!!I__!~_!.! b2 _I bO ___l?L____!?1_ L..!?2_-U___b.l.__ I 

I I I I I 

I flE-197• I 2.0SB -o.oos -O.OfQl-0.5)) -0.030 0.0~31 o.085 0.020 o.002J 
I I I I I 
1 r o.89l 0.01~ -0.00•1-o.2'' o.olo o.ooJt o.11e o.02J 0.00111,1,.
'------' -------'------------ '---------------' 


P(ipnoq) "'bO t bl(llT/1000) t b2(vt/ClD) 

This coccection factor is applicable onlr to die6el-poweted HD's with 

veiqhts ranging fro• 19000 to 55000 poQads and CID ot 5GO to 600. 




------

TABLE KI-V-1 

!IHIOST EIISSIOI RITES 

llOTCICJCl.ES 

FOi HlGH-Al.TlTUDE AIEIS 0111 

_l------------------------B _ii!LllI_l:.n_____L_lG"l!llll_l___ 

I I II IEI fEBICLE D!TEI IOIATIDI llTE 
l POLLUTUT I PlODEL 1!11 IC .EnISSIO I iiTE I (Pll 10 .ooo 1111.IS) ' 1-----------1------------11---------------1-------------------
I I ll 
I HC I PIE-1978 II 12. 10 I o.ss ' 
I RC t 1978-1979 II 7.!J7 i o.ss 
I IC 1980-1982 IJ I o.ssI '. 318 
I RC I 1983 fl C> ...s 0.21 
r BC I t98tU II 0 .29 I 0.21 
1 I ., ' 
I co ' Pll-1'78 t I 117 .. 10 t 2.11 ' 
f co I 1978-1,79 II 27.80 11. 2fl 
I CD I 1980-1982 II 20 ...o t ll.2• ' 
I co I 198.) II !>.~a t 2.00 ,,....I co I II 2 .11 I 2.00 
I I II I 
I II O:ir I PIE-1978 o.oe I o.oo 

10:11 I 1918-1979 "II 0. 18 I o.oo 
r IOI I 1980-1982 II 0 .Jb I o.oo ' 

JOir I 1'81 I I 0 .OJ I 0.22'r I Ox I 198•• II 0.011 I 0.22 

'-----------'------------''----------~--'------~----------
The Exhaust E•issioa Facto~ is calculated fro• 
the linear equation c = a • bl. where C is the 
eibaust e•ission factoc for a vehicle vith 
cuaulatiwe ailvage n. a and b a~e the factocs 
listed ia the abowe taole. and I ~ ft/10000. 

http:llOTCICJCl.ES


TIBL! BI-•-2 

BID-YtAI EJBAUSt EftISSIOI flCTOIS FOi ftOTOICTCLES 
MIDROCA•Bo•s {6ft/Kl) 

rot IJCl-ILT~OD! IECJOIS 0111 

r!ODIL I CIL!IDAB TEAR - JulJ \ 

YEAI 11970 1971 1972 1973 197Q 197S 197• 1977 1978 1979 1980 1961 


----·------------------------------------------------------------------~----
19!> 11 1 l. l 1• 
19 !> 21 
19!>31 
l'J54 f 

13 .6 
13.& 
1l.5 

13. 7 
13.• 
n.6 

u.1 
13.6 ll.7 

I 
I 
I 

1'!:151 11.11 1l.5 13.6 1l.6 11.1 I 
056 t 
19!171 
19!>& I 
195CJ I 

ll.11 
13.l 
13.2 
11.1 

13.11 
Tl.II 
13.J 
13.2 

13.S 
fl.Cl 
13.11 
13.l 

il.(i 
U.5
n." 
11.11 

13 ·' 
t 1.6 
)] • 5 
11.11 

u.11 
1).61 
1l.fd 
11.s1 

ll. 1 
ll.6 
13.6 

13.'J 
ll.6 ll.l 

19'0 t 
1%11 
1%21 
1%31 
1%•1 
1%51 

t 191.6 I 

ll.1 
13.0 
12.9 
12.B 
12.l 
12.7 
12.L 

13.1 
13. 1 
11.0 
12.9 
12.e 
12.7 
12.1 

13.2 
13. t
n.' 
11.012., 
12.8 
12.1 

ll.3 
1J .2 
u. 1 
ll. 1 
ll.O 
, 2. Cj 

12.e 

1 J •• 
11.1 
13.2 
1] .1 
IJ. 1 
tJ.O 
12.9 

11. ia I 
11.111 
1J. l I 
11.21 
ll. 1 I 
13. 11 
1J. o I 

1J .!> 
11... 
13 ... 
13.J 
u.2 
1J. \ 
11. 1 

13.6 
13. 5 
11 ... 
1 J ... 
ll.l 
lJ.2 
11.1 

13.6n.• 
13.5 
11.11 
u.11 
tl.J 
u.2 

13. 7 
13.6 
13.6 
13 .!» 
ll .11 
11.11 
ll.3 

n.1 
1] ·' 11.6 
13 ..S
n."u.11 

tl.7 
13.6 
13.6 
13.5 
1 l .If. 

11 'Jf> 71 12. !I 12.6 12. 7 12. 1 12.e 12. 9f ll.O 13. 1 13. 1 1l .2 13.J 11. aa 
11%81 12.l 12.s l2 .6 12. 7 12.7 12.e 12.9 13.0 u. 1 u. 1 1) .2 13.l 
I 1%9 I 12.2 12.J t2. s 12.f> , 2. 7 12.1 12.a 12.• 11.0 11.1 1] .1 11.2 
11CJ10 r 12.1 t2.2 12.3 12.!> 12 .6 12.1 l2. 1 12 .e '2. 'J u.o 13. 1 13. 1 
• 1971 t 
'197 21 
119731 

12. 1 12.2 
12. 1 

l2.,l 
12.2
'2.' 

12.s 
12.l 
12.2 

12.6 
12.s 
12.l 

l2. 7 

12 ·' 
12. !I 

12.1 
12.7 
12.6 

12 .8 
12.1 
12.1 

12.'J 
12.8 
12.1 

1) .o12., 
12.e 

11.1 
1J.O 
12. 'J 

119H I 
f1CJ751 

12. 1 12.2 
12.1 

12.l 
12 .2 

12.s 
12.J 12 ·' 12.5 

12.7 
12.~ 

12.1 
12.1 

12 .e 
12 .1 

I 197' I 
1CJ77t 

12. 1 12 .2 
12. 1 

12.1 
12.2 

12.s 
12.3 12 ·' 12. ") 

12.1 
12.6 

1'9781,,,,, a.o 8. 1 
8.0 

8 .2 
8.1 

8.l 
8.2 

1980 I 6 .ll {,. 5 
, 98 11 f> ... 
, 9112 l 
198 31 
198111 
19e !>I 
198 t> I 
198 71 
19881 
1CJl!9 I 
19901 

0£"ISS101 FACTORS FOR YEftIClIS THIOOGI ftODE~ Tiii l'Jl!:a llD TBIQO~H 
CILEIDll !EAi 1975 AIE BASED 01 ACTUAL TESTS or IJ-USI YEBICLES. 
POST-1CJ75 C&LEIDll 1111 !ftISSIOI FICTOIS FOB Ill V!IJC1!$ llE PIOJECTED. 

I 



-------------------------------------------------------------------------------

UBI.I 111-,-l (FOi .ClLllllU YIHS 1'82-t99l) 

BJD-1111 lllllST HISS JOI flC!OIS POI IOICUCJCLIS 
llDIOCAllOIS. (Cl.Iii) 

FOi IJGl-U.TITDDI llGJDIS OH1 

--·---------------------------------------------------------------------------1114011.1 CAL!IDU 1111 - JUlJ I 

anu 11982 '983 1'U 19n 1981 1'88 1'8' 19'0 19'1 1'92 199l
"'' ·~---·----------------------------------------------------------------------~-
119631 u.1 
1J'611 I 1J.6 11.1 

ll.6 tl.6 13.7 
'' 96 !I I1nu1 tl.5 1l.6 U.6 u.1 

11'6 71 ll.4 13.!t U .. 6 U.6 13.7 

I 1968 f 13.,4 u ... u.s 13.6 1 3.6 1.J. l 

119119' 13.l u ... ll.'4 u.s 1 l.6 U.6 u.1 

I 1970 I 13.2 t3.J 13." ll.fl 13.S 13.6 13.6 tl.l 
,,,71 t u.1 u.2 n.1 1l... 13... u.s U.6 1l.6 u.1 

11972' 1J.1 u.1 u.2 1l.l 1 l." 1l.Cl n.s U.6 ll.6 1.J. l 

11,ll1 11.0 n. 1 ll. 1 ll.2 1l.l 13.fl fl.fl u.s u.• u.• u.1 

119741 12.9 n.o tl. 1 13. t H.2 11.l u.11 u ... u.s 13.6 U.6 13.l 

I ''7!11 12~8 12.9 ll.O 11.2 11.1 n.11 tl.• u.s u.• ll.6


1] ·'tJ ·'11976 I H.7 12.8 12.' u.o 1 l.1 ll. t u.2 11.J ll.411 u ... ll.'!> 13.6 
12 _,I 1'171 '2 .1 12.1 12.8 1 3.0 1J.1 1l. 1 u.2 1l.J U.fl u.• 11.s 


t14l7B I 8 .ll e.s 1.7 1.8 8.9 a.CJ 9 •.o 9.2 9.2 9.J 

'· 1a.s 8.6 a.a 9.2 


119801 6.1 1.2 '·' l.• 1.~ 1.6 

t1979 I a.1 II .11 '·' a.7 1.9 9.0 9.1 9.2 

1.0 7.1 7.l 1.3 
6 ·''.s 6.6 '·' '·' 1.0 7.1 l.2 J.l 1.• 1.srn1111 • • 1 	 l.l

6 ·' '.811se21 6.11 6.S f..6 '·' 7.0 1.1 1.2 l.l 1.3 1 ... 
o.s o.s '·'0.6 o.• '·' D.7 0 .1 o.e o.e o.e11CJeJ1 0.6 0.9 

r 19816 I o.3 0.3 0 •• o.s 0 .s o.6 0.1 • 
0 ·' 	 o.• o.• 

11985f 	 0.,1 0.1 0 ... 0 .s o.s 0.6 0.6 0.6
0 ·" 119861 	 0.1 o.1 o ... o.s a.s o.• o.•0 ·" 1198 71 0.1 O.l 0 .I& 0." o.s a.s o.• 


11988' 0.1 0.1 0." 0." o.s 0 .s 

I 1'891 0.1 o.J o.ca o.s


0 ·" f 1990' 0.1 o.1 0.11 o•• 
., 19911 o.1 O.l o.ia 

0.1 O.l 
-· 1'92 f
119931 	 o.1 

•IBISSIOI 	FACTOIS 101 'EIICl!S THROUGH !ODE1 !Ell 197!1 AID TBIOOGI 
Cll£1DIB YEii t97S II[ BlS!l 01 ICTUlL TISTS or II-USE VEHICLES. 
POST-1975 CALEIDAR !EAR E"ISSIOI FICTOIS FOi ILL Y£BICLIS Ill PROJECTED • 

.. -




______________________________________________________________________ 

•• 

-------------------------------------------------------------------------------

TABLE !!I-V-3 .. 
"1l>-!IAI EilUDST !IUSSYOI FICTOIS FOi !!OTO IC!Cl.!S 

CARBOJ ftOIOIID! (CPl/1!11) 
FOi BIGll-lLTITUDI REGIOIS OIL! 

---------------------------------------------------------------------------·--' l'IODEtl cu.uou YEAI - July 1 

TUR ,11 cno 1971 1'72 1973 19711 1915 1916 1978 1979 1980 1981:_,I
____ 	 1977 

195 11 55.2 t• . I 

195 2' 511.9 ss.2 I • I 

1'531 sq.& 516 • CJ ss.2 I . I 

19!)Qt Sq.2 S&t.6 SCI. 9 ss.2 I I 

19551 5 J.9 s11.2 .,..... Sfl • 9 ss.2 I 
ns-., S J .. S 511.2 ')lo. 9 ' I
SJ.CJ Sit .ti ss.21 

19571 5 J .2 SJ.S Sl.9 s11.2 51& .& 511.91 ss.2 I 

1958t s 2.e 53.2 !ll. 5 53.9 51& .2 511.61 51&.9 55.2 I 

1CJS91 52.B 53.2 53.5 53.9 s11.21 51&.9 ss.2 I
s 2·' 	 54 ·" 
1960• 52.t 52.11 52.8 53.2 Sl .S Sl.CJt 511 .2 511 .f> 511.9 ss.2 I 

1'6, l s 1. 7 52.1 s2.11 52.B Sl .2 SJ.SI Sl.41 511 .2 Sii .fi Sii .9 SS .2 I 

1%21 5 1.1 Sl.7 52. l 52.11 52.8 53.21 Sl.S 5 l. 9 511.2 Sii. 6 5'1.9 55.2 I 

19631 50.8 5 l.3 St.7 s2.1 52 ... s2.e1 53.2 53.5 5 3.9 511 .2 Sil .9 I
511 ·" 
1%11' so.11 so.a st.3 51.7 s2.1 52. 111 52.8 S.3.2 5 l.5 53.9 511.2 511 .6 I 
1%51 5 0 .o 50 .11 50 .a 5.1.l 5 1. 7 S.2. 11 s2.11 52.B 51.2 53.5 5J. 'J Sit .2 I 
1%61 "9.5 so.o 50.q so.a 5 t .1 51.7f 52. 1 s.2.11 52.8 53.2 53.5 53.9 'I 

t 1%7f ., 8. 9 '9.5 so.a 5C>.Q 50.8 51. 31 5T.7 52. 1 ~2 ... 52.8 53.2 5 J .5 I 
I t968 f "8 .11 lf8.9 119.S 50.0 5 0 .11 so.s1 Sl.J 51.7 52.1 52 ... 52.8 SJ.2 I 
ll969f •'7. 7 118.• 48.9 "'·5 50 .o so.111 !>O. 8 5 '.J 51.1 52.l 52.'I 52.8 I 
11910 I II 7. 2 .. 1.1 qe.11 l&8.' II 9 .S so.01 so.ca so.a 5,. l 51.7 !>2 • 1 I52 ·" 1197,, 117.2 u.1 118.'8 li9.5f 50.0 50 ... ">0. 8 51.l 51 .,7 52.l I1'8 ·' 
119721 	 111.2 q1.1 ta8.91 119. !> so.o so.11 so .a 5' .l !>'. 7 I'8 ·" I t97 lf rn .2 47.7 11e.11 I 118. CJ II CJ .5 50.D 50. q so.a s 1.:.; I 
I 1'7•q "1.2 q 7. 11 118.9 119.5 50.0 50 .11 50.8 I"8." 
t191SI 47.21 "1. 7 "8 .11 118.9 119.5 50.0 so·" I 
!197E>I I 111.2 111.1 Ii 8 ... ~a.CJ so.o I"'.51nn1 	 I '67 .2 "1 .. 1 118. 4 4CJ.5 Ili8 ·' t fCJJl' I I 28.0 28. 7 29.7 30.6 

19791 I 28.0 28. 7 29.7 I 
t980f I 20.6 21.J I 
\9811 I 20.6 l 
t 98 2 I I I 
19e 1 r l 
t9llil I I •I 
1<)85f I I 
198~ I I I 
198 71 I I 
19881 I I 
198':1 l I 
t9'0 I 'I I 

•tr.lsSIOJ 	FACTORS fOR '!BlCLtS THROUGH ~ODEL T?A8 197~ A•D THROUGH 

ClLEIDlR TEAR 197~ llE BIS!D o• ACTUAL TESTS or II-USE VEHICLES. 

POST-197!> CALEJDAR YEAR lftISSIOJ fACTOIS FOi ILL VEHICLES AIE PROJECTED.:
. 

. 

' -
··'.··;..,~310 



------------------------------------------------------------------------------

TIBLl Rl-9-l (fOI CAL!IDA~ !IAIS 1982-1993) 

ftID-1211 llRIDST !f!ISSIOI FACTOIS ro• ftDTORC!Cl!S 
CllBOI ~OIOJID! {Gft/Bl) 

ro1 BIGH-ILTITOD! IE~IOIS 0111 

------------------------------------------------------------------------------~,f f!OO!L f 	 CAlUDAR '!l!lR - Jul7 
,,, lIYEAR 11982 1983 1984 1985 1986 198 7 1988 1989 19'0 1992 1993 

t -----t -- ---------------------------------------------- ----------------- ---- 
r 196 l t 55 .. 2 
1196«1 t 54.9 ss.2 
119651 sea·' sta.9 55.2 
119666 511.2 54.6 Sil. 9 5!).2 
119611 ~l.9 sca.2 SC& .6 sca.9 5 5 .2 
I lCJU I 5 J .s 53~9 sca.2 Sil .6 H.9 55.2 

51.2 53.5 53.'J s ... 2 Sit.£> 511. 9 55.2' 196 9 l 
11970t 52.8 53.2 53.5 53.9 51t.2 511.6 sri.9 55.2 
I 19 7 11 !>2.14 52.8 Sl.2 B.5 Sit .2 5•.6 5«1.9 55.25 l ·' 119721 52.1 52.8 SJ.2 5 3.5 53.9 5Q.2 Set .6 54.9 55.252 ·" 
119731 51.7 '>2.t 52.• 52.8 5 J.2 B.S 53.9 Sll.2 sia.6 5'I. 9 S!>.2 
11'741 5 1.] 51.7 52.1 52 ... 52 .s B.2 SJ.5 53.9 54.2 !>fl. 6 54.9 !'JS .2 
f 1975 !>0.8 ST.l 51.7 52.1 52.Q s2.e 53.2 53.5 51.' 511 .2 511.6 511.9 
r 1976 50.Q so.a S1.3 51.1 5 2. t 52.fl 52.8 5 3 .2 s l. 5 !>3.9 54.2 sci.& 
fl917 so.o 50 .8 51.l 5 1.7 52.1 52.ll !> 2 .6 ~l .. 2 53.S Sl.9 511.250 ·" 
f 1911! J 1.11 12.1 32.8 JJ.111 l 111.' 311. 1 JS.J J">.9 36.CI J7.o l7.5 Je.,,o 
f 1979 30.f> Jl.ll 32. l 32.8 J J.Q 111. 1 111. 7 35.l 35.9 36 .11 J7.o l1.5 
r 1tJ 6 () 22 .. J 23.2 2ci.o 211. 1 2 5.4 26.(l 26 .1 27.l 27.9 28. ") 29.0 29.fl 
1198 1 21.1 22.1 21.2 2Ci.O 2Q. 7 2">.11 26.0 26 .1 21.1 27.9 28 .s 29;.0 
11982 21.l 22.l 23.2 24.0 24.7 25.CI 2f1 .o 26. 7 27.J 27.9 26.S20 ·' 
'198 3 s.1 fl .O' f>.S 6.9 7.3 7.6 1. CJ 8.2 8.5 e .e 9.l 
I 198' 2.8 1.l 3.6 4.0 11.Q Q. 7 s.1 5 .11 s.1 6.0 
f1985 2.8 l.T 3.6 ... 4 ... 7 s. 1 !:t.7

"· 0 	
s.,. 

I l 9 H 1.s 1. 1 J.6 Q.O q ... 1,1.1 !>. 1 s.11 
It 98 7 2.8 3.1 J.6 11.0 Q .11 5.1

4 ·' I 198e 2.8 3.1 l.6 ".o ".Cl 4.7 
r t9a9 l .8 3. 1 l.f> 11.0 ... 11 

11990 2.s J. 1 l.6 4.0 
1199' 2.8 3. 1 3.6 
1n,2 r 2.e 3. 1 
i 19931 2.e 

•tPJSSIO" 	FACTORS fOA VEHICLES fffAOUGH ftODEl YEii 1975 AID THIOUGH 
CAlIIDAI YlAR 1975 ARI BISID OJ ACTUAL TESTS or lN-OS! l!HICL!S. 
POST-1975 CALEJDll TEI! !ftISSIO' FACTOBS FOB All VEHICLES ABE PBOJECTlD. 



'l'&BLE 111-Y- .. 

ftlD-YEAR !IHIUST ERISSIOI FACTORS FOB ftOTOICJCL!S 
rITROCEJ OIIDES (GA/ftl) 

FOB BIGB-ILTJTUDE J!GlOJS OILY 

-------------------------~-----------------------------------------------------
I rlODll l CAlEIDilJI !UB - .Jlllr t 
fYEUI f 1970 1971 l972 1913 ' 19711 197!> nn 1977 1978 l97'!t 1980 1!181 I 
1----1------------------------------------------------------------------------1 
119!>15 0.1 1• 	 I 
11'!>21 0.1 0. 1 	 I 
fl'J">l I 0. 1 0.1 0.1 I 	 •t 
I 1'!> 1ll 0.1 0.1 O.l 0.1 I 	 I 
( 19551 o.t 0.1 0.' O.l 0. 1 I 	 I 
f '19S6 r 0.1 0.1 0. 1 0.1 0.1 0. 11 I 

19"> 71 0 .. 1 0.1 o. 't 0. 1 0 .1 0. 11 0.1 
19S8f 0.1 0 .. 1 0. 1 0.1 0.1 0. 11 0. t 0.1 I 
l 9">CJ I 0 .. 1 0.1 0.1 0.1 0.1 o. 11 0.1 0. 1 0., 	 • 

•1%01 0. 1 0.1 0.1 o.t o.. , 0.11 0.1 0.1 0.1 0.1 t 
19611 0.1 o.t 0.1 0.1 O.l 0.11 0.1 0. 1 0. 1 0.1 0. t I 
1'36 2 I 0. 1 0.1 0. 1 0.1 0. 1 o. l t 0. 1 0. 1 0.1 0.1 0. 1 0.1 I 
l96) o. 1 0.1 0.1 0.1 0.1 0. l 1 0.1 0. 1 0. l 0.1 0. 1 0.1 I 
1%4 0. l 0. 1 0.1 0.1 0. 1 0. 11 0. 1 0. 1 0.1 0.1 0. 1 0. 1 I 
l96S 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0. t 0.1 0.10., 	 •1%6 0. t 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 o.. r I 
l%7 0.' o.t ' 0. ' 0.1 0. 1 0.1 0. ' (). 1 0., 0. 1-" I0 .. 	 0. ' 
1%8 0.1 0.1 0.1 0.1 0.1 0.1 0. 1 0.1 0. 1 0.1 0 .1 0 .1 I 
1%9 0. 1 0.1 0.1 0.1 0.1 0.1 0. 1 0.1 0. 1 0.1 0. 1 o.r I 
1970 o.t 0.1 0 • I 0.1 0. 1 0. 1 0. 1 0. t 0.1 0.1 0. 1 0.10., 	 ' 197 l 0.1 0.1 0. 1 0.1 0. 1 0.1 0.1 0. 1 0.1 0.1 

1972 0.1 O.l 0. 1 0.1 0. l o.t D. 1 0. 1 0. 1 0. 1 

1CJ73 0.1 0., 0. 1 0. 1 0. 1 0.1 0.1 0.1 0.1 

19H 0., 0. 1 0.1 0.1 0.1 0.1 0.1 0. 1 

l97~f 0.1 0.1 0.1 0.1 0.1 0.1 0.1 


l 197f. I 0. 1 0.1 o. 1 0.1 0. 1 0.1 
1'3771 0. l 0. 1 0.1 0. 1 0. 1 
197Pl 0.2 0.2 0 .2 0.2 
1'3791 0.2 0 .2 0.2 
1c;eo t 0.4 0 ... 
,98 11 0.4 
19f 2 f 
l98 3 t198111 
191J~f 
198(i I 
191171 
l'JPB I 
l'H!"J I 
199 (I I 

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

•IftlSSIOI 	 FACTORS FOR VEHICLES THROUGH ~ODEL YEAR 197!> AID THROUGH 

CILtlOAB TEAR t97S IR! BAS!D OM ACTUAL TESTS 01 JW-DSE YEHICL!S., 

PtST-1975 CALEWDIR !Eli EftISSIOI TlCTORS FOR ALL VEHICLES ARE PROJECTED., 




THU U-1-- {FOi C.U!IDll !!llS '982-1'93) 

BID-JEii EIBIUST !HlSSIDI flCTois FOi ftOTOICJCLES 
IITIOCEI OIIDIS (Cft/ftl) 

FOi BIGH-11TlTUDE BEGIOIS OIL! 

fftODELI CILUDAi nn - July 1 
IHAii 11982 1983 U8Q 198S 1986 1987 198'8 1'89 1~90 1991 1'92 1993 

1----1-----------------------------------------------------------------------
I 19bl f 0.1 

a. 1 0.111"''"I 1'651 0. 1 0.1 0.1 
r 1%r.1 0.1 0.1 0.1 0.1 
11'6 71 0.1 0.1 0.1 0.1 0.1 
&191181 0.1 0.1 0.1 0.1 0 .1 0.1 
f 1%9 J 0. 1 Oo 1 o.t 0.1 0 .1 0.1 0.1 
f1970f 0. t 0. t 0.1 0. 1 0.1 0.1 0.1

0 ·' 11911 I 0.1 0.1 0.1 0.1 0. 1 0.1 0.1 0.1 o. 1 
11'721 0.' 0 .1 0.1 c.t 0.1 0.1 0.1 0. 1 0.1 0 .1 
f19l3f 0.1 0.1 0.1 0.1 0. 1 0.1 0.1 0.1 0.1 0.1 0.1 
r 1911q 0.1 0.1 0.1 0. 1 0. l 0.1 0.1 0.1 0. 1 0.1 0.1 0.1 
1nn1 0.1 0 0 1 0.1 Del 0. 1 0.1 0.1 0. 1 o. l 0.1 0.1 0.1 
I 1'16 I 0.1 0.1 0.1 0.1 0 .1 0.1 0.1 0.1 0. l 0.1 0.1 0. 1 
11'77f 0.1 0.1 0.1 0.1 0 .1 0.1 0. 1 0.1 0.1 0.1 0.1 0. 1 ! 

f 1'781 0.2 0 .2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 ' 0 • .2 
11'7'' 0.2 0.2 0.2 0.2 D.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
f1980 I 0.11 0.1& D.11 0.11 o. ca o.q 0.4 o.... 0 ... 0 ... 

0 ·" 1'8 1~ o.u o.• Oo'- 0 ... O.Q 0 .11 0 ... 00 ·' ... 0.11 0 ... 0 ... 0 ... 
19fl2 I o ... 0." 0 ... 0.4 0 ... o.~ o.• 0.11 o.• 0.11 0.11

0 ·" ne 31 o.o 0.1 0 • 1 0 .2 0.2 o.J o.J 0.3 0." o.ra 0.4 
1C}fl4f 0.1 0.1 0.1 0.2 0.2 O.l 0,.3 o.J 0... ! 

Q ·" 198 ~I 0.1 0,. T 0.1 0.2 0 .2 0,.3 0.3 O,.J 
0 ·" 1CJ66 I 0.1 0.1 0. 1 0 .2 0.2 o.J o.3 o.J 

l'J87& o.t 0.1 0. 1 0.2 0.2 O.J 0.3 
1CJ881 o.. l 0.1 o. 1 0.2 0.2 0.3 
19891 0.1 0.1 0.1 0.2 0.2 
1990 I o. l 0.1 0 .1 0 .2 I 

199 11 0.1 0.1 Q • 1 I 

19921 0 .. 1 0.1 
t99J I 0.1 

OEftJSSIOI FACTORS FOi VEHICLES T~ROOCR ftOD!L IEIR 1975 AID tHIOOGH 
CALEIDAR TEAR T'J7~ lRE !AS!D 01 ACTUAL TESTS or II-USE VEHICLES. 
POST-\975 CILEIDAR YEIR EftlSSlOJ racro~s FOR llL VEHICLES ABE PROJECT!D. 



TJBJ.E BI-1-5 


tlAfEl VE16HTIIG FACTOI CILCULlTIOI 


'ehicle 
__!g!__ 

1 
2 

•
5 

3 

6 
7 
8 
9 

10 
t1 
12 
13 
111 
!S 
16 
17 
18 
19 
20 

(a) 
rractioa total 
Ju.!&U.!!!.!D.

0. 10 !"> 

0.22!> 
0.20& 
0.1'l9 
o .ocn 
0 .062 
0.0116 
o.o J3 
0.02, 
0.021 
0.008 
O.OO!> 
o.o 13 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 

(II} 
l11nual Rileaqe 

accueulation Bate-------io10______ 
2510 
2010 
18~0 

1120 
,,20 
15SO 
1tl90 
11130 
1390 
13SO 
1120 
12'30 

0 
0 
0 
0 
0 
0 
0 

so": 

.. ·.· ........ 


l!l!J!!l 
211 .o 
56Q .1 
1126 ... 

215 ·' 
166 .8 
100 •• 

l 1.3 
•CJ .2 
• 1.s 
32 .o 
10 .8 

u,6 ·'.e 
0 .o 
o.o 
0 .o 
0 .o 
0 .o 
o.o 

____!l ..Q_ 
1913.2 

((a) .. (b)/SOB) 
Trayel reaction----c;:-;01____ 

0.,286 
0 .H, 
0 .. 11&0 
o.oes 
0 .. 0~1 
O.Ol6i 
0.025 
0.021 
0.o16 
o.oos 
0.003 
o.ooa 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
0 .ooo 

-.. ·. 3f!i4 




TABLE Hl-Y-51 

AVERAGE CUftULATllE ~Il!lGE 
BY YEBICLI AGE - July 1 

1 ~0) 

2 2073 
J QQ6~ 

' 6~63 
~ B•24 
' 101117 
7 '177 t 
8 13322 
9 111812 

10 U2CI 5 
11 1763~ 

12 18986 
,] 20106 
'" 21~97 
t5 22867 
lb 24117 
17 25]Q9 
18 26569 
19 27779 
20 28979 

'· 

The ••tbodology for calcalatinq a•erage cu•ulative mileage 
is presented in lppudi11 G ""···· 

•c:.:. ~;:.~ ?.:..• .... ~ .. 
~ ..... 

1 ~ • ..:. • •.• 

" 
I 



UBL! BJ-1-6 

Tbe teDeral for•al• fol' tbe speed-teaperature-hot/cold correction 
factor, lipst•a, foe aoro1c1c1Es is 9iwen by: 

lipstn * jf.AG 1!.!!!L.!_!~lTE!.!LLlill!H.!!l 
DEIO! 

"!a~re (iasing • for •Gltiplicatioo and eirp tot esponential function): 

B&G1T!lft m • •(exp(a~b•tJ t ct d•IJ•(w(2.sf)/•(2.26)) 
Bl&lTllft • s •(. e • t•l)•(v(g,sJ)/Y(q.26)) 
HG2TIH .. (1-•-s) • ( ht jU)O{w(9.s2)/w(9 0 16)) 
D•IOR • (dO t dl•&) 

w fraction of total •iles which ate dtiwen i• cold start condition 

ir = fraction of total •iles which are dti•en iD bot start condition 

T "' aalli••t te•peratGI'• (F) 

I • webicle age ainas t. iD J••rs 

g ~ indes for aodel-7eat/re9ion groups; see Table I-&a 

s1,s2,sJ •••~rage speeds (•iles/hout) for ba9s l, 2, and l 

•(g.si) =bag-specific speed correction factor; see Appendia B 

and •ber:e: 

a.~.c.a,e,f,h.j,dO, and dl are constant coefficients which are 


functions of aodel-year qroap and pollutant, as tollovs: 


~-~~-~~----~-----
1•0 l I !CJD I a I b I c I d I e . I f h I j I dO I d 1 I 
1---1--- -------1-------1------·--~--1------1----- ------1-----1-----1--~1 

I •Cl 1 2.,Ho1.0tll77!1 .f>7Jf ~SflCJl,.Q.H I .393 s.&! I .11111 s.&71 .1111 
I MCI 2 2.,11or ..01un1 -2.Qll .8631 .2.• lll I .sss 2.61 I .S97t 2.eo1 ·''I 
I HCI) 2.•un1.02lS911 .6231 .3011 1.1i I .2e• 1,0!> I .2101 1.381 .2e1 
1 llCI 11 1.,u.. 1.02226'1 -.Ol2f .iait!>.I :;..r&97 1 .357 .2u1 .nsa .s.. 1 .2e1 
1---1-~ -------1-------1------t~---~t.~-----1----- ---~-1-----1-----1----1 
t COi 1 5.65•8t.Ot59651-111.7Qt ·9,.62Y 42.8111 S.76 57.571 7.711&56.•317.591 
I COi 2 s.6S•a1.01S96Sl-ll.B91 9.17r '2s.2•1 •.71 35.901 i.70136.16016.79( 
r co1 l s.s11601.02191651 11.291 •.2111 1s.as1 2.J11 21.111 l.tJ121.101J.1ia1 
I COi II ill.2llJ'fl.017S221 -.20 I 6.991 11.121 2.20 l.,f>t 2.121 6.981].1111 
1---1--- -------1-------1~----1-----1------1----- ------1-----1-----1----1 
llOs.I 1 -100. l O.O I 1.ua I o.o I 1.25 I o.o 0.81 t o.o I 1.0 I o.Dt 
flO•I 2 -100. l o.o I 1.'6 f o.o I 1.26 I o.o ta.so I o.o I 1.0 I 0.01 
110:111 J -100. I o.o I 3.26 I .H!>I 2.99 I .18111 1.89 I .1'61 2.'71 .1e1 
110•1. -100. I o.o I l.os I .3181 2.88' .1801 2.01 I .t261 2... ,, .1a1 
'--·-- ____ 1___1____ 1____ 1____1___ , ____, ____ 1____ , ___ 1 

,------,----used for -i0hi"Jei[£:-----, 
I Eqa 1------------------------------------1
I I for BC and C'O I For IOs I 

·---- ·------------------------------------! 
I 1 I Pre-l918 I Pre-1911 I 
I 2 I Post-1'71 I Post-1,77 I 
I l I IOt Used I lot Used I 
I ' I lot Used I lot Used I

•----•------------- '-----------· 
..~05 

. 

http:i.70136.16016.79
http:t�l)�(v(g,sJ)/Y(q.26
http:d�IJ�(w(2.sf)/�(2.26


T1B1E HI-¥-f>a 

Specif icatiom ot speed te1as (Yg) 
Used in t•e Gen•tal For•ulas tor lipst•• 

!!OTO.fit YC LES 

FOi BlGH-ALTlTUD! AIEAS OILY 

Kiqh-lltitude Pre-1978 croup 

Hiqh-lltitude 1978• c ro11p 1 S 

1 



--------------------------------

Tl!LI llI-Y-1 

IDLE !BJSSJOI ,ATES 

"OTOBCICL!S 

TOI HJGH-llTITODE AB!IS OIL! 

------------------1---·_il.!!Lnll.al..1___1__~1Lt1U!.al.__ ,
I I I a IEW tEHICLt I l>l'UllOIATIOI ll'l'E I 

I POLLUTUT I l!IOJ>EL IEAll t I £flISSlOI UTE I (PEil 10 ,000 flil.ES) I

1-----------1------------ 1---------------1--------------------1 

I I I I I 
J RC I PIE-1,78 I 11.01 I o.Jf> I 
I RC 1978-1979 I J.S9 I 0.62 I 
I RC 1'80-1982 I 2.87 I o.i,2 I 
I Rc 198 3 i o • 20 I O • 10 l 
I BC 1984~ I 0.13 I 0.10 I 
I I t I 
I co PIE-1978 I 26.07 I 0.66 I 
I co 1'78-1979 I 6.&8 I 1.12 I 
I co 1980-1982 I ll.llJO I 1.12 I 
I CO 1'83 I l.Jca I 0.118 I 
I co 19811• I 0.6~ I 0.48 I 
I I I I 
I NOi PRE-1978 I 0.01 I 0.00 I 
I II o I t 9 7 8 - 1919 I 0 • 0 !·; :•>':j: F:·:.. . 0 • 0 0 I 
I 
I 
' 

1101 
1101 
1101 

1980-1'82 
l98J 
1981U 

I 
11 
II 

0 03 ·,;.:~1:"<· 
0·01 ,..~_,,.,:· · · 
o:o.. · ....,;.{,::~:.:.:;;;:, 

o.oo 
o.oo 
0.01 

I 
I 
I 

I -- --------- ---------' '----------' -------·.. --·------1 

Tbe Idle E•ission factor is calculated fro• 
the linear equation C • a • bl. vbere C is the 
idle emission factot for a vehicle vith 
cu•ulatiwe •ileaqe ft. a ~nd b are the factors 
listed in the aboYe table. and I ~ ft/10000. 

;.:3D8 
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TIBL! tll-Y-8 

Crankcase and £Yaporatiwe HC Emission Fa£tO%S 
(9 •I• i) 

l'IOTOBCJCLES 

FOR RIGH-ALTITODE AREAS OILJ 

Pre-1978 2 .11 
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APPUDII A 

Selected Speed Cocrection Factors 
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Group 

G(OQl?-!.!Ull 

Group 1 

Gro•p 2 

Gro11p l 

Grc11p .. 
Grollp 5 

Group ' 
Group 1 

Group 8 

Group CJ 

Group 10 

Groap 1t 

Growp 12 

Groqp 11 

cro•p 1111 

Group 1~ 

Gcoap 16 

Gl:Olilp n 

Group 18 

Definitions 

~~!£_2~tini1i.2J!. 

Pre-con tro I led. Bi~ h-al titqde 

Pre-control led tow-altitude 

196,-19,l California· 

1968 Low-altitude 

,,,, Low-altitude 

1971> Low-al ti tucl• 

1911 Low-altitude 

19'8 High-altitude 

1%9 High-altitude 

1970 

1971 

Bi9b-altitude 

High-a lti tode 
•. 

1'12 Hi9h-a ltitude 

1'72 Califocnia 
:... 

,,12 I.ow-al ti tu de 

1'73- 1'71a Righ-altihde 

1CJ13-1CJ7• California 

1913-1'1• Lo•-a 1tit ucle 

197~ and later. all areas 

3:11 




------------------------------------------------------------------------------

------------------------------------------------------------------------------

SELECTED SP EID COHICTIOR ll'lCTOJS - ,, (g.s) 

SPIED (ft PB} 
POL Gi s ..o to. 15 .. 2C., 25. 30,, lS. ltO. It 5. so. ss. 6(). 

BC 1 3 .107 t.679 1.201 00987 o .a S9 o. 76' 0.68• 0 .62' 0 .598 o.sas 0 .571 0.516 
HC 2 J .297 1.71119 1.2211 0.986 0 .8 ,.,. o.1'0 0.659 0 .600 0 .5611 0 .5117 0 .SJO o.11a 1 
JIC 3 3 .,08) 1 .. 108 1.218 0.985 o.aiao 0.112 0.6fl9 o.s9o 0 .55) o.s11 o.~oo o .ci26 
HC .. J.uo 1.aoe 1.2'6 0. 98'6 o.a21 c.,100 0.606 o.sn 0.1112 o.1a11s o.J&l0 ·" 97 
BC 5 l ., " l 0 773 1.211 0., ''85 0.834 Oo720 0. f. JO 0. 565 o.s2& 0 .SOii o.cin 0.11111 
llC f, J. 123 t.6CJfl 1.2oe 0 .. 587 o.&53 o.1si. o.677 0.1.22 D.590 o .s1s O.SSf. O.CICJl& 
llC 7 3 • lf>O t. 70J 1.21s o.9B£ o.84S 0.1110 0.658 0 .6:>0 o.567 o.sst o.s28 o ... 59 
BC 8 2.100 l 0 SU 1.160 0.991 0.,890 O.Bll o.1so 0.106 0.685 0.683 o.ne o .622 
MC g 2 .,902 1.599 1. 169 O.CJBB 0.889 0,.611 o.759 0. 716 0 .693 0.688 0.68J 0.6•0 
HC 10 3 .OftO l.650 15 1 0.990 o.s10 o.11s 0.705 0.653 o.625 0.61S 0.603 0.5qf>'· 
arc H 2.798 1.sn 1.16, O.<J90 0.878 0.189 OD 111 0.668 0.61&6 o.&40 o.619 o.s2e 
IC 12 2 ·'28 1.62" 1.. 18' 0.990 0.873 0.785 o. 7 tff o.66.. 0.6 39 0.612 0.622 0.563 
BC 13 2.705 1.51a7 0.987 0.869 Oo770 o.no 0 .636 0.611 o.&o• o.se1 o.~e~'· 1611 
HC UI J .216 1.126 1.211 0.986 0 • 81.1 s 0.1 )6 0.651 0. 590 o.sss 0.519 0.520 0.457 
!IC 15 2 .815 t.582 1. 172 0.990 0. 877 o.789 o. 7 lCJ 0.611 o.648 0 .644 o.632 o .s57 
HC 1£ 2.,763 t .SH> ... 18 1 0., <J89 o.&'49 o.nt o.t.11 o.575 u.s116 o.SJ4 o.so1 o.Je7 
RC 17 t.931 1.285 O.CJBt D.523 o.ci"7 11.cic1 0.311 o.JJ7 o.2se0. 18.. 0 ·" 153 • ' ' l
HC 18 J. 19111 1,.708 1.228 0 .. ~811 o.,eoJ o.r.s3 o.s110 0.468 o.te JJ 0.1&16 0.115 0.261 

co 1 2.389 1.si63 I. 1182 o.991 0.889 0.803 o.Hl o.uti o.666 o.u11 o.ue o.559 
co 2 J.J19 t.751 1.225 o. 986 0.8~1 0.133 0.-iSO 0 .591 0 .556 0.538 0.517 o.i.51 
co ) 3 .656 1.es1 l.lSl 0.985 o.&38 o.11a 0.6611 Oa'O' o.sn 0.5!>5 O.!>U O.!>l1 
co " J .621 1.us 1.251 0.98- 0.8211 0.101 o.6 t9 o .s56 o.s 11 O.Q9l o.•65 0 .3,9 
co s ••55• 2. 120 1.)2' 0.979 0.180 0.61lQ o.s~J o.•n 0 ... 17 0.38'4 0.158 0 .323 
co 6 2. 103 1.l26 0.979 0.111 o.•11 o.sl2 a .qs1 o.ca ol 0.] 711 0. )q ~ o·-. 2 99- .511 
co 1 11 .. illl 2.00 3 l.299 0.975 0.716 0.6ll 0.527 O.QSJ 0.110& o.11t. D.lCI 1 0 .273 
co e 2.l1&5 1.1118 1.121 o.992 o. 9os o.e u o.no o.,1'!6 0.102 O. 1 lO o. 700 0 .599 
co CJ 2 .271 1.J95 1.1u o.•n3 0.912 o.a4o o. 77fJ 0. 7Cl2 0 .7 36 o. 7!':111 o.1s6 o.u1 
co 10 2 .Sii 1 t.oe 1.,U,0.990 o.B7J o.769 0 0 6811 O.b28 0.601 0.601 o.se8 0. "'71 
co 11 2.s16 l.~74 1.1u o. 98' o.s6J o.,746 o.650 o.590 0 .566 o.564 o.s11 0 .394 
co 12 2 .,885 1.540 1.'ica9 o.991 o.852 o.eos 0.130 o.679 0 .659 o.&t>o 0.6116 0.5112 
co 13 l.19 l '·'" 1.291 o. 980 0.111 0.,612 o.• 96 o.1120 0 .378 o.JSll 0.121 o.211s 
co 111 '.osr. 1.950 1.28 t c. 982 0.804 0.675 0,.578 0 .!llO O.Q52 0.437 0.3920 ·" 70 co 15 2 .54J9 1.fl59 1. UH 0.992 0.,900 Oo8l• o.739 o.,,o 0 .6 7S 0.681 0 .uo 0 .529 
co 16 J.18' 10 7Q6 •.239 0.985 o.197 o.&•3 o.529 0.1160 0 •• 28 0. 36 I 0 .2280 ·" 12 co 11 Ii .239 1.980 1.293 o. 96 i o.1s2 o.tilll 0. s 25 0 • II 5(j 0 .1115 o.ns 0.161& o.2n 
co 18 2.988 t.581 1. Ull c. 986 o.e21 o.67i o. 557 Cl .1&g2 o.1tn 0 •• 11 o.1u3 0.2611 

110• 1 1.•sos 1.0,0 O.!U!O 1.009 1. H.t 1.lt9 1.qH 1.510 1.Sll9 1.606 t. 761 2. 126 
JO i: 2 1.2u 1.0ll o.97• 1. 0011 t .on 1.201 t .239 1.265 t.306 t.404 1.f>lS

'· llaf. 
!10• J 0 .9'0 0.9•6 o.'60 1. 00&1 1.058 1.109 1.150 1.182 1.2 tJ 1.2s8 l. lll 1 1 .1190 
llOJr " 1.063 o.CJ,2 D.980 1.003 r .038 l.075 '~105 1 • 12CJ 1.1s2 1.189 1.257 1. 384 
1101 5 O.H8 0.970 0.981 ~ .002 t.026 1.0119 1.070 l.091 1.1!!) 1.208 1.298t ·' 51 
JIO:ll 6 0 .927 0.,92CI 0.956 t.OOCI l .056 1.,102 1. 1111 t.206 1.2so 1. 123 1 .445'· 17 l 
11012' 7 1.001 o.91b9 0.9£C t.001; 1.or,9 i.110 1. 111)0 1. 180 1.201 1 .211)0 1.331 1.cae1 
IO;i: 8 1 .2816 t. 006 o.CJ1&1& 1.008 1.?28 '.255 1 0 35'9 1.112CJ 1 ... 11 1.Sll 1.6161 1.e11 
•ox '3 1.1'-3 0. 'Mi 1 0 • 1JGICl ! 0 D07 l. H>S 1.20? 1.215 1.121 1 0 358 t .llOf> 1. 511 1. 73J 
r.or lQ , .32'4 0. CJ'.18 o.•10 i.o \ID t.i5J 1.2,8 1.q 11 1.1181 l.~2' 1.s 811 1.121 2 .Olll 
ll<lr 11 1. ?81 0.'81 o.,116 1.001 l. lO CJ i .2111 1. 300 1 • .Jf>l 1.1107 1.lff>J l.570 1.181 
IOir 12 1.0iia O.HO o.ae1 1.0 'Q2 1. nc; 1.llO 1... 511 l.5112 1.606 • .i 78 1.810 2 .010 
JOS 13 o.589 0.806 o.CJ3ll 1.0011 1.0• J 1.070 1. OCJ7 1.132 l.17S 1.221 1.258 1.2b8 
JO a lCi 0 .999 o.~01 0., 211 l.008 1.\12 i .209 1.2e2 1.332 1.370 1·"?1 l.526 •• 717 
ll()llf. 15 ~ .082 0.,CJ07 C,CJ09 1. 01C 1 .. 1~8 1.280 l. 382 1.-.s1 1.501 1.s,1 1.6CJ 1 1 • 9 Sil 

'· 00,l!Oar l6 0 .856 0. ~fj 3 0.98' v .002 ,.ooo t.002 1.D11& 1.016 t.067 l. 103 1. \36 
11011'. 17 0 .BOB a.au a .CJ111 t.DO& 1.0f>CJ 1.121 1. tt.1 1. 1'33 t.226 1.274 1. J!J) l.1186 
I Os 18 0 .816 a.an a.8'97 l. DO' 1.12ra 1.222 T • 2 '!Ill 1. Jllll l .l86 1.U6 1.560 1.111 
----~-------------------------------------------------------------------------



• •• 

------------------------------------------------------------------------------

-----------------------------------------------------------------------------

------------------------------------------------------------------------------

SILIC!ED SPEED CORJlECTJOll UCTOIS - v (q.s) 

SPEED (l!PH) 
POL Gli 6.0 11. lb. 2 t. 26. ll. l6. 111. 51. 56. 

f!C 1 2 .66 2 1. 51416 0.957 Om8l7 0.671 0 .621 ''· o ••,.1. U6 0.7caca O.S91t 0.583 o.565 
HC 2 2 .816 1.60 1 1.\63 O. 'JSl 0.821 0.122 o.us o.s" o.s6o o.su o.!12• o.•u 
HC 3 2 .662 1.S72 1.tSCJ 0.9Sl o.eu. o.713 O.ftlS o.se1 o.su o.s2• O.C&90 O.•Ol 
KC • 2 .CJS l 1.650 t. 180 o.79s o.67'J 0.,!>90 0.528 0.at91 o.ue o.o• o.n1 

". '" 1HC !> 2. CJO 't t .620 1. HtS o.'JSO D.BO'J 0.700 0.615 o.s5S o.s20 o.soo O.Qll 0.393 
llC 6 2 .680 1.558 t.Ht 0.9!:116 o.8J1 o.737 0.66Q 0·'11& o.sn o.sl3 o.s•9 o.•11 
HC 1 2. 70<J 1.s11 o. 9!"iri 0 .e 22 D. 722 D.S'J2 o.s6J o.sflB 0 • S20 0 .C&lft '· 1 !16 0 ·' '4Ci 
HC 8 2 .1113 1.438 1. '16 0. %8 0 .874 o. 799 0., 1QO 0. 7(]0 o.683 o.&83 0 .673 0 .599 
HC ' 2 .•97 1.ca77 1. 122 0.96• 0 .873 0 0 8 OQ 0.7Cl9 0. 710 o.691 o.ua 0 .619 0 .622 
HC 10 2 .60S 1.s20 1. 139 0.%2 o .85o 0.162 o.,93 0.6U 0.622 o.61• o.591 o.s2• 
HC 11 2.•13 1.4S7 o. 9611 o.85'J o.773 0.705 0.662 0.61111 0 ·'31 0 .609 0 ·'"'· l23 
HC 12 2 .52l 1.500 l.135 o. 963 o.ss11 o.769 0.102 o.651 0 .6 36 0 .631 0. 6 16 0 • 51l 1 
HC 1J 2 .3112 1... 39 1. 120 o. 96 l o.&48 o.753 o.677 0 .629 o.608 o.r.02 o.510 c .1152 
HC lll 2.788 1.582 1. TS8 O. 9 SAi 0.821 0.111 0.637 o.581 o.ss1 o.53' o.512 o .4l5 
HC 15 2 .o l 1 ... 66 1.125 0. 9611 o.ese 0.111& 0.101 o.6614 0.6116 0.60 0.624 0.5l0 
HC 16 2 .38' l.ta6!"1 '·'l' 0.9!>8 o.e2• o. 7l0 0.622 o.su o.su 0.531 0.1&87 0.352 
HC 11 3 .l04J 1.209 o. 937 0. 751 0 .ft 10 o.505 0. •35 O.J95 O.lU 0.326 0.23!>'· 7118 
HC 18 2 .111 1.sn o. 9115 0. 11 l 0.627 o.522 o.•59 0 ·" 29 0 ... 11 0. lS'J 0 .224J

'· '69 

co 1 2 .10s 1.111 ,_,011 0.9'8 0 .111 o.1ae o. 72t o.6eo 0 ·' 6 !> o.&6 J 0 .fll8 o.521 
co 2 2 .829 1.602 1.163 0.'952 o.e n 0 .115 0.616 a.sa2 o .552 o.5ls 0. 509 0 .1112 
co l 3 .096 t .us 1. tat o.no 0.B1'!i 0.122 o.651 0.600 o.su 0.5'53 0. 51l 1 0 .507 
co • J.063 l.'78 1. 1811 o. 911& o.798 o.688 o.605 o .su o .s 11 o.an 0 .1&56 0 .379 
co 5 J. 7811 1.896 1.238 o. 932 0.1119 o.t.21 o.526 o.il!>7 O.Cl09 0.378 o.JS2 0 .l U 
co f> 3 .7115 1.ee2 1.237 o.9lt 0.,7116 o.613 o.s 1s o. ""'> 0 .H4J 0 .369 0 .338 0.285 
co 7 ) .1'182 1.8011 0,.929 o.1u 0.609 0.509 a.4•1 o .J99 o .no 0. ll 1 o.2s•

'· 217 co 8 2 .05'11 t .333 1.oea 0.973 0 .889 a.a 12 0 0 H9 0. 7 ll 0.703 0.111 o.•9o 0.562 
co 9 2.oo1 1. l ll l.082 0.975 Q • 898 o.821 0.110 0.738 0.119 o.758 0.1111 0.623 
co 10 2.208 t.392 o. 96!> 0.852 o.75() 0.610 0 .622 0.606 0.607 0.576 o.uo'· 110 
co 11 2.HU 1.Je 1 1. I lD o. '16) 0 .839 0.12• o.635 o.se2 o.565 o.s62 0.51' 0.352 
co 12 2 ... ia1 1.112!"1 o.%9 0 .BH o.788 0.111 D.672 o.6sa 0.1.61 O.l>J:. o.so5

'· 107 co lJ 3. ,,6 1. 7112 1.215 c. CJll o. 735 o.585 0.1111 o.•o' o.J72 o.1so o.312 0 .222 
co lQ J .383 1.201:1 o. , .. l o.11s 0 .6 lj) o.st.2 o.soo o.U1!it o.•32 0 .J76

'· 759 0 ·'·"' co 15 2 .228 '. 161 1.092 o. 972 o .as2 o.797 0.121 o.lie" 0 .6 75 o.6et o.us 0 .1185 
co 16 2.850 1.603 1. n8 0. 9rtrl 0. 763 o.& 17 o.s11 o.•s1 0 .•25 0.406 0.1•2 0.1911 
co 17 J.soo 1.783 1.2111 o.9JS 0. 7149 o.609 o.soa 0.110 0 ... 11 0.391 o. 353 0.253 
co 18 2 .516 1.ll65 1. ll7 0. 952 0. 789 0.611&1 0.5110 O.llH 0 .11 75 o.475 o.•no 0.220 

110:1 1 1 .182 l.015 0.9111 •.03' 1. l'J] 1.H7 1.aasa 1.s20 1.551 1.626 1.813 2.236 
llOll 2 1. l8tl 1.010 o.975 1. 0 16 1.089 1.159 t. 211 1.21111 1.271 1.120 t.flH 1.'77 
110. 3 0.975 o.9115 o.967 1.01!> 1.069 1. 118 1 0 157 1. 188 1.220 1.211 1.l611 1.530 
llOll I& 1.oia 1 0.986 o.9el 1.009 , .OCl 6 1.0et 1. t10 1. 133 1.158 1 • 1 9'!1 1.211 
IOll s 0 ·'75 0 .971 0.98S 1.006 1.030 1.053 '.07' 1.095 1.121 l.160 '·'"l.22l 1.321 

1.06~ 1.111 1. 1118 1. t79 1.213 1.262 l.0810'11: 6 o.921 0.,29 0.%5 l.O U '. l'l l 
10:1 1 0 .985 0.'" 1 

o. C)f.7 1.015 1.010 1. 1 l9 1.1s1 1. 185 1.21q 1.262 1. 354 1.525 
II Dir 8 1.206 O.CJBO 0. 'Jll9 t.02'!1 1 • 1 '!I" '.218 1.]76 1.•110 1.1186 1.5116 1.675 1.9117 
10 JI , 1 .092 o.952 O.'JSl 1.D2!> 1.125 1 .211 l.286 1,.331 1.3'5 '.•21 1.s•• 1.7'8 
I Ox 10 1.212 0 .96 7 o.917 1.on 1.183 l. l 211 1.1128 1.1t91 1.slca 1.rao1 2.12&'· 168 
10:11 11 1 • 1211 0.'1611 0.953 1.025 1. 130 1.233 1. 3 , .. 1.371 '·"'' 1.1178 1.603 1.8119 
10:11 12 o .9U o.es1t 0.906 l.Oltl 1.201 1.158 ••• 75 1.!:156 1.ft 18 1.698 1.80 2.145 
IDs 13 o .u2 0.837 o.951 1.0119 t.075 t.103 1.1rio 1. 1811 1.229 1.263 1.265

1. 0 '' 
IOJI 141 tl .967 o.9oo 0.,11 1.028 T. 1ll 1.225 1. 3110 1.318 1 .ca Jf> •.558 l.197'· 2911 

l !> 1.028 o.e96 0. 9 2il 1.016 t. 175 1.303 t.399 1.1&62 1. 511 1.582 •.no 2 .010•<>• 
1011 Ui 0 .878 0.9!'>• 0.990 1.GC 1 1.oo1 1.000 1.00• 1.011 1.0•2 1.0lll-1,.110 1.11a1 
IOll 11 o .en 0.877 0.911' 1. 0 19 t .o 8 l 1.110 i.168 1. n' 1.2111 1.287 t .37!'> t .521 
llOJI 18 0 .808 0.830 0.918 1.011 1.14~ 1.238 l.306 1.352 1.396 1.•4>3 t. 5911 l.838 
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APPEIDII B 

Coefficients for the Jor•al1zed Eq~ations 

for Speed Correction Factors 
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!!?!.!.!.! i Z!!!._!9.!!!.!i0!.!...!2!2.2.!il-LS.2!!.!.£!.llL!!l!~-!Jh!l. 

BJdrocarboos: •(g,s) ~ eap(IO • s(At + s(l2 + s(ll + s(&• • s(AS}))))J 

C<nbori llono•ide: •(9.,sJ • eap(lO • s(A1 • &(12 t s(Al + s(l4 + 11(15)))))") 

litrogen Oxides: •(g,s) ~ (10 • s(A1 • s(l2 + s(IJ + 5(111))))) 

where: 

l~ 0 l1 0 A2 0 Al 0 lQ 0 and 15 are coefficients listed in table belov 

9 =Group lu•ber; see Append11t A 

ezp • ••poaenti•l function 

•(g,s) •speed correctioft tactoc for group q at spe.d s 

AO l1 12 ll 

GtOllP 1 
HC= 2.2•61!+00 -2.9097!-01 1.5889£-02 -4.72Q9!-0ll 6.91108!-0i -l.9280E-08 
CO; 1.8198£•00 -2.S"b'E-01 t.52l5E-02 -ll.81QOI-04 7.5821£-06 -11.49511-08 

101= :?.4U2E+OO -2.!>011!-01 1.1829£-02 -2.8103£-011 2.07~8!-06 0.0000!•00 

GROUP 2 

~C= 2.310lE•OO -2.89~7E-Ol 1.S299I-02 -ll.11669I-011 6 0 48 t8E-0£> -J.63QbE-08 
co~ 7.339,E•OO -2.9,98E-Ot 1.6007£-02 -ll.77Q0!-011 7.06 75!-06 -la .O 398 E-08 

110r• 1.fi86lE•OO -1.18lDI-01 6.5497E-03 -1.37111!-0Q 1.0085!-06 0.0000!•00 

GROUP 3 
HC= 2.1656Et00 -2.6999!-01 1.111120£-02 -4.33611£-011 6.~071aE-06 -3.7810!-08 
CO= 2.••15E+OO -2.9lQ7E-Ol 1.11296E-02 -3.878~!-011 !>.2CJ78E-Or. -2.821111!-08 

l'O:t= 1. 1265E•OO -J.~lltOI-02 2.bBbllE-03 -6.0802?-05 •.77291-07 O.OOOOE•OO 

GROUP II 

2 0 J973I+OO -2.9998E-D1 t.&ll!:>E-02 -11.87-9£-011 7.29091-06 -ll.1977E-08 
CO" 2. Q65St•OO -3.0502E-0 1 l.6050E-02 -11.7397£-011 b.9'J08E-06 -J.9976!-08 

1101'=' 1.2268E+OO -Q.•'&IJBE-02 2.b2118E-03 -5.6715£-05 ll.342~11-01 0.0000!•00 

GllODP 'i 
ftCs 2.4087I•OO -3.0819£-01 t.6817£-02 -5.06811£-011 7.5l85E-06 -ll.3l6DE-08 
CO= 2.7780!+00 -3.1913E-01 1.SJlBE-02 -11.2233£-04 !>.81195!-06 -l.1497!-08 

10'1= l.017QE•OO -l.1896E-02 9. 14J7E-011 -2.157,I-05 1.8230!.,...07 0 .oooo !+00 

GfiOU P 6 
HC= 2.2322!•00 -2.81199!-01 1.Sl8JE-02 -11.56711!-0ll r.. 7lll9E-06 -l.8380!-08 

CO• 2.7890E•OO -3.2711I-01 1.6294£-02 -4.6751!-0ll •.71911-06 -l.74•0£-08 


IO:r= 9.8760£-01 -l.,5,1E-02 t.b9611E-03 -4.01100!-05 3.2800E-07 O.OOOOE+OO 


Gl'IOUF 7 
HC= 2.2~22l+OO -2.8778E-OI 1.5682£-02 -11.7318!-011 1.0195E-or. -1a.oe••1-os 
CO= 2.707Qr+OO -3.3131E-Ot 1.7618?-02 -!>.38!>8!-011 s.111aor-06 -11.77801-08 

IO:r= 1. 1!:>92Et00 -11.114 !>IU:-0.2 2.9bll3E-03 -&.6899!-05 !>. 223U-O 1 0 .0000 ltOO 

GROUP 8 
He~ 2.0278E•00 -2.7305E-01 1.5360£-02 -ll.&030!-011 b.7B5JE-06 -l.8•88E-OB 
CO"- 1.8691Et00 -2.7i68E-01 1.l233E-02 -S.S82SE-04 ti.7168I-Ob -!>.16981-08 

110•= 1. 8866E•OO -1.f> 12cn-o 1 9.0ll99t-OJ -1.8561I-011 1.325&!-06 0.0000!•00 
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AO l1 A2 &J n AS 
GllVD P CJ 

RC"- '1. 1506£•00 -2.8362I-01 1. !)38()£-02 -ti.~214!-04 6. 28 H!-06 -3.463 l E-08 
CO• 1.82\JUOO - 2. 720 !>!-0 1 '· 70301:-02 -5.52021:-011 8.f>l54!-0ft -5. l1• .. I-08 

110.~ 1.5S78E•OO - 1. UOlE-0 1 6. 7183!-0J -l.&a3' IE-Oil 1.0608!-06 O.OOOOhOO 

GllOD P 10 
HCa 2. 2l02E•OO -2.916 S'E-0 1 1. 62111OE-02 -4.81tl5E-Olt ., • 1159!-0f> -11.0286!-CS 
CO• .2. 0 lll 2E •00 -2.,S l!E-0 1 1.8635E-02 -6.2161!.-0• ,_,36'£-0• -5 .99181-08 

"0•• 2.0llS2E+OO -'f.9401E-01 1. l0711I-02 -2.l175E-Olt 1.fl837I-0' 0 .o 000 !•00 

CROOP 11 
ff c" '2. 1223!•00 -2 .9107£-0 1 1. 6910 E-02 -5.2615&-0ll e .021 u-06 -ct.7012!-08 
cos 2.0ll~]!tCO -3. 10,2!-0 1 2.068'5!-02 -7.085lt-Oll t. l621E-OS -l.t56H-06 

I Oza 1.&l2U•OO - i • 21 Bf> E-0 1 7.0302I-OJ -1.116291:-0• 1.061' E-06 0 .0000 !tOO 

GROUP12 
ft Cc 2. 15J&I+OO -2.B)q!>E-01 1.5700!-02 -4.b91b!-Oll 6. 938JI-Of> -3.9Cl71E-08 
CCl•· 2.3187!•00 -J.Q 115I-0 l l. 0911 SE-02 -b.b58''1:-0ll 1.022JE-05 -s.9 8211-0ll 

101.1: 1.1&1182!•00 -1.22•tH-0 t 1.9502E-Ol -1.7108I-011 1. 2!>78?-06 Q .OOOQ HOO 

GROUP l 3 
HC" 2.D7l!>E•OO -2 .89 lH-O t 1. 7 300!-02 -5. 541 U-011 8.fioq 20 E-06 -5. lltt!-08 
(()r 2.S7S2E•OO -3. 288 9E-0 1 1.897!>E-02 -6. 28 2U:-O• 1.0092!-0S -f>.127H-08 

IC11= 2.fl'i97E-01 8.~1CJSE-02 - 3 • II 08 It E-0 3 6. 2988£-()!i --.1JCJ7E-07 0 .0000 HOO 

GROUP 1Q 

HC: 2.J495E•OO -J.Oll%I-O ~ 1. f>8112t-02 -!> .o 962!-0ft 7. !>IJ ~2E-O& -11.lllCJfaE-08 
CO• 2.&811SE+OO -3.3282E-0? 10 7b28E-02 -5. 21112E-01.1 }. 7222I-06 -ll.3702E-08 

J011:= 1.28 ?7Et00 -8 .011871:-0 2 5.l5711I-OJ -1. l8 BIJE-01& 9.0lOU-07 0 .oooo !*00 

GllOUP14!> 
HC= 2. 11JliE•OO -2.85"8E-O1 t. 6J20E--:02 -5.0079E-011 7.5507!-06 -11.l7l'H-08 
CO:; 2. 15119[•00 -3.2912E-0 1 2. 101lI-02 -f>.890bE-Off 1.08 l9E-OS -6.4712£-08 

1011:= 1,. S3'5Et00 - t .256 7£-0 t 7. 8592£-(l] -1. 6CJ16 lE-Cl ll t.250£-06 D .OOOO ltOO 

GROUPH> 
HC= 2.11'tit•OO -2.98t.J!-01 1.8•50!-02 -b. t6SllE-Ofl 9.920U-Or. -i.Oll02E-08 
CO= 2.51156Et00 -) .b285E-O l 2. 32771-02 -8.TSO'IE-04 1.J62lE-05 -8 .ssCJ n-oe 

lfOJI"' 7.0QBU:-01 3.8 t53I-02 - i. 739 lE-03 3.26 llf!-05 - 2.0 J8SE-0 7 0 .0000 EtOO 

GROUP 11 
HC=- '2.683BE•OO -3.lf463t-0 1 t. 95112£-02 _,. 25 72!-011 9. 78flll E-06 -5 .83J7E-08 
CO• 2.B393Et00 -l.6876£-0 1 2.1078£-02 -6.76ti4t-OQ 1.0& 271:-05 -6 .36141!-08 

•01: 7•BlBllE-01 J.2855I-01i 1. 060JE-Ol -l. \935£-0S 2.9039£-07 O.OOOOE•OO 

GROO f lP. 
KC= 2.39511!•00 -J.3578!-0 t 2. 11b H:-02 -7.3tS!JE-04 1.2012E-OS -7.'6857!-08 
CO= 2.~875£•00 -3 .. 9 '561-0 1 2. 70l 2E-02 -9.1618£-0Q 1.6521E-OS -1.0llJ2!-07 

1101::: CJ 0 21213£-0 l -Ii. 232H-O 2 3.8625E-03 -9.3985£-05 1. 5388!:-01 0 .0000 EtOO 
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calculation of Reqional Hydrocarbon Eaissio1s 

ftoa 8otor Vehicles 

This appendi• to the [evised •otor •eh1cle e•ission 

factoc docu•ent presents one pcocedute for calculating 

re9ion•ide pollutant eaissions in a step-by-step manner. 

Although most usecs of ~otor •ehicle e•ission factors should 

rely on co•puterized calculations, this sa•ple calculation 

•ay prowe useful to those •ho are beco•ing fa•iliarized with 

the 	•ethodologies pre~ented in this docuaent. 

For tbis saaple calculation we calculate light-dutr 

•ehicle hydrocarbon eaissioms for a ~uly day in 1'80. Ye 

assuae an ambient te•perature ot aoo r. Although this HC 

calculation is not coapleteo it is designed to 9iYe the user 

ao understanding of the logical sequence of calculations. 

In inweotory of motor vehicle soarces of b7drocarbon 

emissions s~ould include e•issions froa the four priocipal 

vehicle categories: li9bt-duty wehicles(auto•ot:iles); light, 

duty trucks; hea•y-duly gasoline-powered wehiclea; and 

heavy-duty diesel-powered vehicles. For each Yebicle 

category the coaposite exbausi eaission fa~tor equation 

presented in tbe corresponding chapter &bould be solYed. 

The resultant co•posite emission tactors. •ultiplied by the 

•ehicles •iles of travel (IRT) foe the respectiYe vehicle 

categories. yield the hydrocar~on exhaust e•issions fro• the 

wehicle groups. Fo~ tot~l hydrocarbon eaission est~••tes. 

the crankcase and e•aporative HC eaissions •usl also be 
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calculated aad added to the.exhaust HC e•issio11S esti•ates. 

Before deter•ining Hhat data are required. the user 

&bould re•iew the FTP conditions under which •ehicl~s are 

tested in order to ascertain vhethet these conditions differ 

fro• the area-specific a•bient te•perature. aweraqe speeds, 

and vehicle operating •odes. (See lntrodactions to Chapters 

I. 	II, III. and IV). 

The user should determine the following area-specific 

1. 	Ambient teapetature. 

2. 	Age-specific percent of annual travel tor each 


vehicle category. 


l. 	The VftT or vehicle counts and link lengths bJ 

•atious transient speed categories (e.g.. bJ 10 

•ph 	increaents). 

•'· 	Percent of YftT in cold start and bot start •odes 


lot light-dutJ vehicles and light-dut1 trucks. 


~. 	 Any other data required to utilize addition•l. 


optional correction factors. (for th:is sa•ple 


calculation. all otb~r tactors are assu•ed to 
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For this sample calculation. the follovinq conditions 

are applicable: 

1~ 	 AabieDt te•pelatate is 800 F. 

j• 	lational sta~istics on average annual ~ileage and 

vehicle re9istration by model 1ea1 will be used. 

J. 	The bydlocarbon eeissions ~ill be calculated for 

only one speed category (30 mph). In actGalitr. 

e•issions shogld ~e calculated for selected speed 

categories. an 

associated ttip len9th. From traospottation data 

fro• our hypothetical region. the awerage trip 

length for a speed of 30 aph is 6 ailes. 

~. 	The percentages of YftT in the cold, stable, and 

bot transient modes are assuaed to be '01, Joi. 

and 30:. respectively, for li9bt-duty Yehicles. 

both catal1st and non-catalyst~ 

The calculation ot the co•posite ezhaust hydrocarbon 

emission facto1 tor light-duty vehicles. as discussed in 

Chapter 1. is 9iven by: 

l~p6twx ; Cipn~inRipstwxlipLpUipw 

Since the correction factors for air-conditioning ~sa9e 

(lip). wehicle loading ( Lp) , and tr a i 1 er to 11 i 119 (Oipw) are 

assu•ed to be equi•alent ~o the FTP conditions, they ace set 

eq~al to 1 0 0 (i.e., t~ey h~we no effect on the calculations 

and •ay be disregarded}. 

C-18 
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Only three factors are of concern in this saaple 

calculation: (1) the FTP •ean e11ission factor (C'ipn) ; (2) 

the fraction of annual t ra•el tP1111); and (3) tbe correction 

factor fot speed. te•perature, and •ehicle o~erating •odes 

(Ripst1n). lefer to Chapter I for a full e1:planation of the 

co•posite e•issioo factor equation. 
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Tbe FTP •ean e•issio~ factors for liqht-duty Yebicles 

are the e•ission ~ates per 11nit •ile assuaing FTP 

conditions. T~ese walues are qiwen in Table I-2 foe 

hydrocarbons. 

These Cipn walues can be listed as shown in the 

following table. vbich vill be used to calculate the 

co•posite e•haust eaissicn tarter. 

~he follovin9 steps. aod subsequent co•pletion of the 

table. vill adjust tbe FTP mean emission facto1s for non-FTP 

conditions. 
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Table C-1 

Calcolation of Co•posite Exhaust 

!yd~oc•cbon E•ission Factor fot ligbt-D~tJ 1ehicles 


calendar Tear 1980 

labient Te•peratGre 800 r A•~. Route Speed lO •Ph 


110: Cold 

!!odel !!ll !s! ~!~ 

1980 ' 0 .27 

1CJ7CJ 2 1. ,8 

1978 l 1.92 

1977 • 2.24 

1976 5 2. 53 

1975 (, 2.81 

1CJ711 1 6 .ae 

197] 8 7.42 

1972 CJ 7.'JO 

1971 10 8 .l~ 

1970 11 8., 13 

196CJ 12 9. OCJ 

1968 l.1 9_q3 

1967 ,,. 12.n 

l«J66 1~ 12 .el 

1CJL5 U1 H. 12 

1964 17 13.ctl 

1963 18 ll. 70 

1'962 19 l3. 97 

1961 20 ,_ .22 

Start/JO: Hot Start 

!!!!l !i.ESl!!! j£.!£nlJ!!i!l.JRi~!!!l 

C-1 




Step 2. ftin -- rrac!ion of: An!!.!!.!!.! !.!:a Tel 

Tn oider ta calculate the fraction of annual ttawel by 

•ode) Jeat (Plin) • the fraction of in-use Yehicles by aodel 

year (Yehicle aqe) are weighted on the basis of annual rate 

of •ilea9e accu•ulation. In many cases. atea-t>pecific data 

on automobile use and registration is readily awailable. 

Wheneyer possible. locdl data should be ••ed. Bowewer. fo1 

purposes of this sa•ple calculation. the natiomwide awera9e 

ftaction of annual tcaYel data fro• table 1-S will be ased. 

The ftin Yaloes a1e listed on the table to be osed fo1 

calculating the coaposite eshaust e•ission factor. 
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Table C-2 

Calcul•tion of Co•posite tsbaust 

Hydrocarbon. E•ission Factoc for Li91it-Duty Yeldcles 


Calendar Yeat 1'80 
labient teaperatore 

•O: Cold 

l'!od el !!!!--  !.~ £iE!!. 

1980 1 0 .21 

l979 2 1.58 

1978 3 1. 92 

1977 " 2 .211 

1976 s 2.53 

197S 6 2.81 

l97Q 7 6 .ee 

1973 6 7.ll2 

1972 9 7.90 

1971 10 8 .lit 

1970 11 8 0 73 

1969 12 9.09 

1968 13 9 ·' J 

1961 ,.. 12.47 

1966 1!> 12 .e1 

1'65 16 l3. 12 

lCJ&la 11 13.41 

1963 18 H. 70 

1962 19 u.91 

1961 20 14.22 

800 F AY9. loute Speed lO •pb 
Start/30: Rot Start 

•hn !:llSt!.,! 

o. 106 

0. 142 

0., 33 

0 ;121 

o. 108 

0.092 

0.011 

0.064 

0.050 

0.035 

0.023 

o. 016 

0.010 

0 .001 

o.oo~ 

0.003 

0.002 

0.002 

0 .. 002 

0.002 

.1£!.E.~lJ~i!l1!.il!!!!lll 
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Step l. Jlipstn· 

Although tbe cor~ection facto1 fo1 speed~ teaperature. 

and hot/cold operating •ode •ix can be calculated •anually 

usinq the 9eneralized equations in Chapter I (table I-6). 

tbe coapater pro9ra• available f roe EPA was used to generate 

the Ripstvz values for a cold/stable/hot •i• of '-01/301/301. 

an aabient teaperature of eoo r. and an aTerage route speed 

of 30 •ph. 

The appropriate lipstvx Talues are listed in th• 

followioq table: 
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'!able C-3 

C~lcalation of Co•posite Ea•aast 

HJdrocacbon E•ission factor for 1ight-D~ty Yebicles 


Calendar tea1 1980 

R•bieat Teapecature 80• f Avq. Boute Speed )0 mpb 


QO: Cold Sta£t/301 Hot Start 


1980 


1971 


1976 


197~ 

1':174 

1972 


1971 


1970 


1969 


1968 


196 7 


1966 


1965 


1963 


1962 


1961 


1 


2 


3 


.s 

6 


1 


e 

\0 


11 


12 


13 


,.. 

15 


16 


17 


18 


19 


20 


0.21 

1.58 

1.92 

2.21t 

2.~J 

2.81 


6.88 


1.•2 


1. 90 


8 .. 34 


8.73 

9.09 

t2.«17 

12.a1 

tJ.12 


l3.41 


13.70 


13.97 


'" .22 


0.106 


0. 142 


0.133 


·0.121 


0.108 


0.092 


0.077 


o.ou 

o.o'->o 

0.03S 

0.023 

0.016 

0.001 

o.ooaa 

0.003 

0.002 

0 .. 002 

0.002 

0 .002 

o.907 

0.889 

o.s 11 


0.8311 


0.835 


o.se 1 


0.883 

0.875 

0.8&1 

o.eca, 

o.e• l 

0.84 1 


0.842 

0.8412 
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The final st•p ia the calculation of the co•posite 

e•haust e•ission factor tor li9ht-duty •ehicles is to 

aultiplJ the aean- e•ission tactors and correction factors 

for each •odel 7ear and then sa• the products. 

This procedure is shown in the coapleted ~able 

depicting the calculation of • coaposite ezhaost e•ission 

factor for light-duty Tehicles. Th~ eaission factor is 

espressed in units of 9raas per •ehicle •ile tiaveled. 
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Tal>le C-11 

Calculation of Co•posite Ezbaust 

Bydrocacbon taission Factot.for Light-nuty Vehicl~& 


Calendat !eac 1'80 
l•bient Te•peiature BQO F Awg. Route Speed 30 apb 

-o: Cold statt/301 Hot Start 

1980 


1978 


1917 


1976 


,,75 


1974 


1973 


1972 


t<J11 


t970 

1969 


\%8 


1967 


l<J66 


1%5 


"'" 

1%3 


1962 


1961 


1 


2 


3 


q 

5 


1 


8 


10 


11 


12 


13 


14 


16 


17 


18 


19 


20 


0.27 

6,,88 

7. 'JO 

8. 311 


12 .Ill 

12 .8' 

13. 12 


13 .10 


13.97 

0.100 

0. 1112 


0. 133 


0.123 

0. 108. 

0.011 

o.061l 

o.o~o 

0 .03~ 

0.023 

0 .o t6 

o .o to 

0.001 

0.0011. 

0 .003 

0 .002 

0.,002 

0.002 

0.002 

1.087 

0.907 

0.889 

o.en 

D.869 

O.Btd 

0.834 

0.83~ 

o.ee 1 


0.883 

0.890 

o.875 

0.867 

o.e~ 1 


0.OJ1 

0.20.ia 

0.226 

0.238 

0.221 

0.4165 

0 .197 


0 .180 


0.125 

o .oe 1 


0.011 

o.oia1 

o.olo 

0.02!> 

0.024 

0.021 
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Table C-5 


Calcal•tion of Ewaporati•e 

B1drocarboa lmission Factor tor iiqbt-Duty fehicl•s 


Calendar Year 1980 


ltt!U!U l 

1980 1 o.1 so o. 1011 0.o16 

2 o.oes 

1978 J 0.600 o.133 o.oeo 

1911 0.216 

1.760 0. tOS 0.1CJO 

1'15 ' 1.760 0.,092 0.162 

1 1.760 0.,077 0. 136 

1973 8 1.,760 0.064 o. t 13 

197 2 9 1.160 o.o!>o 0.087 

197 l 10 1.760 o.OJS 

1'70 l1 2.sJo o.on 0 .o !>8 

1969 12 2.~Jo o.on 0 .o 110 

19'8 13 2.S30 0.010 o.o 25 

19'7 111 3.310 0.001 0 .024 

1966 15 3.330 0.,004 0.015 

16 J.330 0.003 0.009 

17 3.330 0.002 0.007 

1961 18 l.330 0.002 0.001 

19'2 19 6.630 0.002 0.011 

196 t 20 6.630 0.002 0.o10 

E•aporative HC Emission Factot = 1.356 9•/•i 
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'· ~!lC!la!_! ~!giO!!! !!f !!!!!!2n~ !.I.~ !~1S 

(On the preceding pages a co•posite e•ission factor was 

calcul•ted only for a speed of lO •pb. Co•posite ~•ission 

factors tor additional speed categories should be 

calculated. •ultiplied bJ YftT at ea~h speed, and then su•eed 

to represent regional e•issions.) 

lov that a coaposite exhaust eaission ~actor bas been 

calculated (in gra•s/eile). we can deter•ine the actual 

hydrocarboa e•issions tor the ti•e periol of concern as 

follows: 

Step 1. Detereine the total regional wehicle •iles of trawel 

(VftT is coaputed bJ aultiplying the traffic wolu•e 

on a given road segeent bf the length of that 

seg•ent) • the appropriate percent of total YftT 

represented by li9ht-duty wehicle travel during the 

July day. and the light-duty YftT fer each speed 

category. These cateqo1ies could be by 10 aph 

increeents between 5 aph and 55 •Ph in different 

poitions of the 01ban area (e.g., CBD, 10 •ile ring. 

the rest of the acea). 

Step 2. The daily total hydrocarbon e•issions tor each speed 

category equal the su• of the coaposite exhaust 

eaission factor (calculated tor this eiaaple to be 

for 30 aph) and tJi e co• posi te 

ewaporative BC eaission tactor (calculated to be 

l.356 ga/•i in Table C-5). aultiplied bJ the daily 

'~T for that speed cate9or1 for li9ht-doty vehicles. 

LDV e•aporatiYe eaissions are calculated usi1t9 the 
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RC e•ission 1•tes in Table I-B. The tabl•. followiaq 

tbis section illustrates tbe procedure for co•putiag 

Step l. The hydrocarbon e•issions co•puted i• Step 2 ••J be 

adjusted downward. as •ppropriate, if a aotor 

•ehicle inspection and •aintenance progra• is iD 

effect for tbe re9ion. Appaadia I to •O CFI Part 

22177, prese•ts the procedores and factor& to ~e 

used in calcalatinq e•issioa redaction credit fro• 

I/Pl pr:oqraas. 
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Hepeet tbe procedures 9iwen in Sections JW end • abowe 

to calculate the regional hydrocar~on e•issioDs fto• all 

ot~er wehicle cate901ies (light-duty trucks; beaTy-duty 

gasoline-powered Yebicles; and bea~y-duty diesel-poweted 

•ebicles). aaing the appropriate tables and equations in 

Chapters II. III. aod lf. 

late tbat the co•posite eaissioa factor •q~ation fo~ 

heawy-duty wehicles differs fro• the ligbt"'11oty •ebicle 

equation. 

The total regional hydrocarbon eaissions are deter•iaed 

by si•ply adding the HC eaiasions fro• eech webicle 

category. 
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Motor Vehicle Emission Standards 




APPENDIX D 

VEHICLE EX~AUST E~ISSION STANDARDS 

Part One: low-altitude, non-California Emission Standards 

1. 	 Light-duty Vehicles 

~arbon Oxides of 
Model Year Hydrocarbons Monoxide Nitrogen 

Pre-1968 no standard no standard no 'standard 

1968-1969 	 *410 ppm *2.3% m·le volume no std. 

*350 ppm *2.0% no std. 

*275 ppm *l.5% no std. 

1970- 71 _y 2. 2 -gm/mi • 23 gm/mi. no std. 

1972 '.f_/ 3.4 gm/Mi. 39 gm/mi. no std. 

1973- 74 3.4 gm/rr.i. 39 gm/mi. 3 gm/mi. 

1975- 76 y 1.5 gm/mi. 15 gm/mi. 3 gm/mi. 

1977- 79 1.5 gm/mi. 15 gm/mi. 2 .0 gr.i/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 

ll Using 7-mode test 

'!I Using 1972 FTP (constant volume sa~pler) 

]_/ Using 1975 FTP {CVS) 
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2. Li9ht-dut~ Trucks 

a. LOT's less than 6000 pounds ( gr.i/r.ii) : 

Model 	 Year 

Pre-1975 

1975-1978 

1979- 82 

*1983- 84 

*1985+ 

b. 	 LDT's between 6C01 

Model Year 

Pre-1979 

1979- 82 

*1983- 84 

*1985+ 

*Predicted standards 

HC. co NOx 

Same standards as LDV 1 s (autor.iobiles) 

2.0 20 	 3.1 

1. 7 	 17.9 2.3 

0.99 	 9.4 2.3 

0.99 	 9.4 

and 	8500 pounds (gm/mi): 

HC co NOx 

Same standards as Heavy-duty Gas Vehicles 

1. 7 	 17.9 2.3 

0.99 	 9.4 2.3 

0.99 	 9.4 1.4 
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3. Heavy-duty Gaso1ine Vehicles 

Model Year Standards 

Pre-1970 no stancard 

1970-1973 CO • 1.5% mole volume 

HC = 275 ppm 

NOx = no standard 

1974-1978 l/ CO = 40 grams ~er brake
horsepower-hour 

fl HC plus NOx = 16 grams per bhp.-hr. 

1979-1982 ll CO = 25 gm/bhp.-hr. 

~I HC = 1.5 gm/bhp.-hr. 

'ii HC + NCx = 10 gm/bhp.-hr. 

1983- 84 *CO =29.7 gm/mi. 

*HC = 2.85 gm/mi. 

1985+ *NOx = 5.35 gm/mi. 

y g/mi. equivalent standard is 159 g:n/mi. co 

y g/mi. equivalent standard is 12.4 g/mi. HC and 15.3 g/mi. NOx 

II II II]/ " 140 g/mi. CO 

II II IIii ,, 3. 2 g/rni • HC 
II II II II 13.3 g/mi. NOx'ii 

*Predicted standard 

0-3 
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4. 	 Heavy-duty Diesel Vehicles 

Model Year co HC plus NOx 

Pre-1973 no std. no st.d.• 

1973 1.5% no std. 

1974- 78 40 g/bhp-hr. 16 g/bhp-hr. 

1979- 82 25 g/bhp-hr. 1.Sg HC and lOg NOx or~ Sg HC plus NOx 

*1983+ 	 Same as gasoline HDV's 

5. 	 Motorcxcles 

:'-1ode1 Vear SQ_~ 	 ~ 

Pre-1978 no std. no std. no. std. 

1980- 82 5-14 9/km 17 g/km no std. 

1980- 5 g/km 12 g/km no std. 

*1983 0.97 g/km 12 g/km no std. 

*1985 0.97 g/km 12 g/km 0.14 g/km 

*Predicted standards 
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PART T'~O: CAL!FCRNIA EXHAUST EMISSION STANDARDS 

1. 	 California Light-duty Vehicles 

Model Year HC 

Pre-1966 no std. 

1966- 67 ]_! 275 ppm 

1968- 69 ll 410/350/275 ppm 

1970 y 

1971 l/ 

1972 y 

1973 y 

1974 y 

1975 76 4/ 

1977 79 

1980 

1981+ 

*Non-methane {equivalent to 

l/ 7-mode test 

y CVS- 1 72 test 

'}_/ Hot 7-mode test 

1f CVS-'75 test 

2.2 g/mi. 

2.2 g/mi. 

3.2 g/mi. 

3.2 g/rni. 

3.2 g/r.ii. 

0.9 g/mi. 

0.41 	 g/mi. 

. 39* g/mi . 

.39* g/rn1. 

.46 tota1 	~C) 
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co NOx 

no std. no std. 

1.5% no std. 

2.3%/2.0%/1.5~ no std. 

23 g/mi. no std. 

23 g/mi. 4 g/mi. 

39 g/mi. ll 3. 2 g/rni. 

39 g/mi. 3 g/mi. 

39 g/mi. 2 g/mi. 

9.0 g/mi. 2 g/mi. 

9.0 g/mi. l .5 g/mi. 

9.0 g/mi. 1.0 g/mi . 

7,0 g/mi. O. 7 g/mi. 
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2. 	 California Li5ht-dut~ Trucks (g/mi.) 

Model Year HC co NOx 

Pre-1966 no std. no std. no std. 

1967-1974 (0-6) Same as California LDV's 

(6-8.5) Same as California HOV' s 

1975- 77 (0- 6K) 2.0 20 2.0 

1978 (0- 6K) 0.9 17 2.0 

(6-8.SK) 0.9 17 2.3 

1979- 80 (0- 4K) .41 9 1.5 

{4- 6K) .5 .9 2.0 

1981 	 (0- 4K) .41 9 1.0 

(4- 6K} .5 9 1.5 

{6-8.SK) .5* 9 1.5* 

.6** 9 2.0** 

1983 {0- 4K) .41 9 0.4 

(4- 6K) .5 9 1.0 

*0-6K Inertia weight class 
**Inertia weight class greater than 6K 
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3. California Heav~-dut~ Gasoline Vehicles 

Model Year HC 

Pre-1969 ·no std. 

1969- 71 275 ppm 

1972 180 ppm 

1973- 74 HC+NOx = 16 g/bhp-hr. 

1975- 76 HC+NOx = 10 g/bhp-hr. 

1977- 79 1.0 9/bhp-hr. 

1980- 82 1.0 g/bhp-hr. 

. *1983t 2.85 gm/mi . 

*Predicted standards 

0-7 

co 
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. 

29.7 gm/mi. 

NOx 


no std. 


no std. 


no std. 


HC+NOx =169 

HC+NOx • lOg 

7,5 g/bhp-hr. 

5.0 g/bhp-hr. 

5.35 gm/mi. 

3tll. . 
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4. 	 California Heavx-dutl Diesel Vehicles 

Model Year HC co N0x 

Pre-1973 no std. no std. no std. 

1973+ Same as California Gasoline HDV's 

5. 	 California Motorclcles 

Model Year HC co NOx 

Pre- 78 no std. no std. no std. 

1978- 79 5-14 g/km 17 g/km no std. 

1980- 81 5 g/km 12 g/km no std. 

1982- 84 l g/km 12 g/km no std. 

1985+ 1 g/km 12 g/km 0.14 g/mi. 

0-8 
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APPEIDI:I F 

!!1!2!!! !!!!age !!!!!!!!!! !!~!~!:..!. !!!. ~igbw!J !!~i.£1!! 

Passenger cars. light tcac•s. heaw7 trucks. and 

aotorcrcles co•prise the foar main cateqories of bighw•J 

Yehicles. Within each of these cate~ocies. engine •ad fuel 

yaciations result in si9nificantly different eaission 

characteristics. ror exa•ple, he••r trucks ••J be powered 

by qasoline or diesel fuel or operate on a qaseoaa fuel such 

as co•pcessed natural qas. 

It is iaportant to note that hiqbway wehicle e•ission 

factors cban9e witb ti•e and. therefore. •ust be calculated 

for a specific ti•e period. The •ajor reason for this li•e 

dependence is the 9radual replace•ent of webicles without 

e•issioa control equip•ent bf •ebicle& vitb control· 

equip•e•t. as vell a6 the qradual deterio1ation of vehicles 

with conlcol equip•ent as they accQaolate age and •ileaqe. 

This appendiz contains a•erage emission factors for 

caleadar years 1,70 through 1999 for gelected Yalues of: 

Yebicle •ilea traweled bJ vehicle type Cpassenqer cars. 

light trucks., heayy trucks, and aotorcycles), a•bient 

te•p•ratare., cold/hot weighting., and aweraqe route speed. 

This appendi• iaclades one case that repte6eDts the aweraqe 

national eaission factors. as generated in the Federal Test 

Procedure (fable r-J). as vell as twenty other scenarios 

t~at can be used to assess the sensitiwity of the ca•posite 

e1ission factors to changing inpat conditions. Ill ••ission 

factois are giwen in units of 9raas of pollutant per •ile 

traTeled. 
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The e•ission tactors giwen in precedin9. cbapte[S a[e 

for indiwidual classes of· highway wehicleg. an~ their 

awailable for the areas under studJ. The statistical data 

reqaired include •ehicle registration by •odel year aad 

wehicle type, annual webicle •1leage accu1ulatioa by webicle 

type and aqe, awerage a•bient teaperature, percenta9e of 

cold engine operation by wehicle type, awerage route speed. 

and other input data, if awailable. to deter•ine ~dditional 

correction factors. Vhen area-specific inputs are not 

awailable, national walues (wbicb are discussed in this 

appendi•) ••J be applied. 

laission factors presented iD this section are intended 

to assist those indiwiduals interested in coapilinq 

approziaate aobile source eaission estiaates for large 

aceas. such as aa indi•idual air quality [egion or the 

entire nation. 

The eaission factor calculation techniques presented in 

the previoag c•aptets are stron9lJ reco••ended tor the 

tor•ulation ot localized eaission esti••tes required for air 

quality modeling or tor the ewaluation of air pollutant 

control strate~ies. ftany factors. vi th 

9eographic location 1nd esti•atioD sit~ation. can affect 

e•ission estiaates considerably. the factors of coacern 

iaclude a~era9e wehicle speed. percentage of cold •ehicle 

operation. percentage of tta•el bJ wehicle cate9or1 (as 

listed abo•e). a•bient teaperature. air conditionin9.usa9e. 

Cleacly. the 
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infinite ou•be1 ot vaciatioos ~n these tactors ••t• it 

i•possi ble to p1esen t co•posi te mobile source ·e•i•aioA 

f•ctors lot each applica.tion. lo .effort b.as been · •ade. 

t;herefore. to present awei:age-eaission factors for .a range 

ot condition&. The following conditions are considered for 

each of these cases: 

!!!t~~g~ !ehicl! !..2~~~ Tvo wehicle speeds are considered. 

The first ·is an awe[a9e speed of 19.6 •>./hr. •hich should be 

typical ot a la19e peccenta9e of urban vehicle operation. 

The second is an average speed of qS •1/hr. which should be 

typical of high•ar er rural opecation 0 

~~!~~~1!g! 21 ~old 2~~~ti~A Tbree percentages ot cold 

operation ate considered. The ticst (at 19.6 •i/hr) assu•es 

that 2oi of the a~toaobiles and 119ht trucks are operating 

in a cold condition (representatiwe of vehicle start-up 

after a long engine-off period) and that eo: of the 

auto•obiles·and light trucks ace operating in a stabilized 

t:o11dition · (var•ed-up wehicle .opecation}. 111iU1 27S . havi.o<J 

started hot. ·This condition can be expected to assess tbe 

engine temperature situation over a larqe area for an entire 

day. The second situation assumes that 100: ot the 

auto•obil~s and light trucks are operating in a stabilized 

condition (i.5 111i/h£) This eight be applicable to rural or 

hiqbvay · operation. The third situation (at 19.6 ai/hr) 

a~~u~es that 100: of the auto•obiles and light trucks are 

operating in a cold condition. This aiqht be a vorst-case 
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sitaation acoand ao iadirect soarce sach as a_sporta atadiu• 

after an eweat lets out. I• all tbree situations. ••••J
datJ webicles are assoaed to be operating in • bot 

stabilized condition. 

coasideEed. Tbe first (at both 19.6 . •i/111 and •5 •i/br) 

inwol•es a nationwide •is ot wehicle •iles traweled by 

auto•obiles. light tracks. beawy gasoline tracks. beawy 

diesel truc~s. and •otorcrcles. The specific percentages 

are eo.11. "·'·· ... 51. l.1:. aad 0.5.: of tota_l webicle 

•iles traweled. ir:espectiwely. ·The second (at 19.6 ai/hr) 

e•a•i•es a •i& of wehicle •iles traveled that •i9bt be found 

iD a ceatral city area. The specific percentages are 'l~. 

121. 2.s:. 2.ss. and o.o: respecti•aly. The third (at 19.6 

ai/hr) esa•ines a aiz of wehicles that •iqht be found in a 

suburban location or near a localized indi1ect source vbere 

no beayy truck opecation e•ists. The specific percenta9es 

aa.21. 1t.as. o.os. 0.01. and o.o:. respecti•ely. 

Three s~tuAtions •re co•sidered for 

each scenario: an awera9e a•bient te•perature at 75or. soor. 

or 2sor. 

for one of the 2t c•ses discussed aboye for calendar years 

1'10-1CJ99. The table entries were calc~lated usia9 the 

techniques desc1ibed and data presented in the chapters 

r-~ 
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•~ich prec~ded tlis appen•i•. EE••ination of the ta•l•• caa 

i•c1icate U1e sensitivitf af. lbe coaposite e•ission tacto1 ·to. 

wario•s condition•·· l user •bo· •as specific d•t• oath• 

i•p•t factors sboold calcelale a coaposite factor· to fit· Ule 

esact sce•ario. l~en specific input factor data are not 

a•ailable;, howewer. it is boped tbat the range o·f ••l••• 

pi:esented in the tables "ill cower tbe aajoritJ .of 

applications~ !be user should be sure. •owewer. that th• 

appropriate seeaario is c~osen to fit tbe situati~n under 

aaalyais. la soae cases. it is aot aecessary to apply tbe 

•ar ioas correct.ioa factors because the basic e•i•sion 

factors ·osor. ''·' ai/hr,, 201 cold operation. nation11id• 

•ix of tr•wel bJ webicle category. etc.) ar~ reasonablJ 

acc:al'at.e predictOl'S of •otor •ebicle e•issions ·on a 

re9io11•ide (arbaa) basis. 
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I!M!! I!!Rl!!l 

F-1 25• n .-. 20.6 27.1 
r-2 so• 19 .b 20.6 21.1 
F-3,_, 
r-5 
F-6 

7SO 
2!>• 
so• 
75• 

1'.i. 6 

19 ·' 
19 ·' 
19. 6 

20.6 
100 .o 
100 .o 
100 .o 

27.3 
o.o 
o.o 
o.o 

r-7 i~· 19 .t. 20 .6 27.l 
F-8 
r-9 

50• 
1~· 

19 ·' 
t9 .ti 

20.6 
20.6 

27.3 
27.J 

r-10 25• t9 .6 100 .o o.o 
r-11 so• 19.6 100 .o o.o 
r-12 7!>• l9 .6 100 .o o.o 
r-u 
r-1q 

2so 
50' 

19 ·' 
19. (, 

20 • f. 
20.6 

27.] 
27.] 

r-1s 
r-u 

1~0 

2!>0 
19 ·' 
19 .6 

20.6 
100.0 

21.1 
o.o 

F-17 so 0 19. f> 100 .o o.o 
F-18 750 19 .6 100 .o o.o 
P'- l'J 250 4S.o o.o o.o 
r-20 soo 45 .o o.o o.o 
r-21 7!>• i.s.o o.o o.o 

•1 	represents so.Ji aa~os, s.ei lor each of t•e t•o liqht 
tr~ck classes, q.~1 heawy gas tlacks. 3.~s heawy daty 
diesels, and O.SO •otorcycl• VftT. 

•2 	represents 63: a1i1tos. U1: for each ot the tvo light 
truck classes. 2.5: bea•y gas trucks. and 2.5: heavy 
duty diesel vehicle ¥ftT. 

•3 	represents 88.2i autos. and 5.9: for each cf the 
two light truck classes. 
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flBlE F- 1 .,,SPEED: lCJ., 11.P.1. TEftP: 2!'> • . S COl.D STllT: 2G.61 
"s: o.so1 o.ose o.ose o.o .. s 0.031 o.oos 11 BOT STilT: 21.ll 

1!!!!~!_,£HJ~!l__I~lS~J2!_f.!£!2!~-~!!lBll 

£! u ~ !Q! 

t970 13.6 101.1 q. 1 
nn 12.9 lOlt. 5 11.a 
1972 12.1 102. 3 ... ., 
1'13 11.1 100 .1 q.e 
197' 11 .3 CJC) .8 -.1 
ICJH 10 .s CJl.f> q. s 
1CJ76 10.2 , ... E> ..." 
1'71 91.5 ... 1CJ·"
1'78 , .o 88_2 3.9,,,, 8 •• 81t.7 l.B 
1980 7.5 78.• l.L 
1'8 l 6.7 71.4 l." 
1982 5.9 u.1 3.2 
1'8] 5.l s1.CJ 1.0 
1'81l c.1 St.l 2.9 
1"I II 'l q • '1 II!'> .6 2.7 
19n J.9 110. 7 2.s 
1CJ8 7 J.E> 36.7 2.ia 
1CJ 88 JJ.Q 2.23 • " 
1989 J .2 10 .e 2. ' 
1990 3. 1 28.9 2. 1 
t99 t 3.CJ 21.'!J 2.0 
1992 3.0 2Ei • " 2.0 
1993 2.9 25.6 2.0 
1991l 2. 9 2s.o 1.CJ 
l99S 211.6 t.9 

2 ·" 1996 2.9 2Q.6 1.9 
l'JCJ 7 2.9 2'1 .6 1. CJ 

1998 2.9 2'1.6 '·CJ 
1999 2.9 2il.6 '·' 
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UBL! F- 2 

SPIED: 1,.6 ...P.B. TiftP: !:> 0. (1) I COLD STllT: 20.61 
..s: o.• eoJ .o .osa 0.058 o .o :.s o.oH 0 .oos I BOT STiit: . 21 •.ll 

!!l!!~!fililC!.L]ftISS!Q.L.l!CTOl.L_il;!Llil 

CJ HC £2 10! 

t'Jic l2 0 1 95 .2 ra.1 
•971 12.0 '12 .2 ca.e 
t972 11.q 89.CJ 
19JJ 10.9 ca.8"·' 88 ·" 
19lll 10.5 ". '187 ·" 1975 10 .o 8~.2 11. 5 
&916 82.2 Ci ...9.• 
1977 8. 9 79.0 ca • 1 
1978 8.3 75.7 3.CJ 
1979 7.7 12.2 1.e 
1980 67.0 ]96 
1981 '·' l.•b.l 61.1 
1982 5.11 55.6 l.2 
1983 q_e !>O .o 1.0 
198• ll .,3 qq.s 2.9 
1985 J.9 39.8 2.1 
1986 J.S 15.7 2.5 
198 7 1.1 l2 .4 

2 ·" 1988 1.1 29.7 2.2 
1989 2 .'} 27.5 2.1 
1990 2.e 25.9 2.1 
19, 1 2.8 lll .1 2.0 
1992 2.1 :n.e 2.0 
199 3 2.& 23.0 2.0 
19'41 2.6 22.5 t.9 
1995 2.6 22. 1 1.9 
1996 2 .. 6 22. 1 t.9 
1991 2.6 n. t t. 9 
1')98 2 .£> 22. i 1.9 
199'3 2. f> 22.1 1.9 



UBU r- 3 

SPEED: 19.6 B.P.B. Tll'IP: 75. (F} ll COLD STIBT: 20.61 
l'!S: o.aol o.ose o.osa o.o .. !t 0.011 0 .o 0 !) ~ HOT STllT: 27. 31 

!lt!!~YEHlC!! E~IS~!2!._1.!~!0J~_J~!Ul'lll 

co 101£!. ~~ 

1970 12.1 86.CJ 11. 7 
14'7'1 11. Cl 83.9 '·8 
1912 10.e a1. 6 •• CJ 
1973 10.J eo.o Q.8 
1974 79.0 ... 7CJ·'
t975 71.0 •.s 

8. CJ 711. 3 II .4 
1CJ77 8.5 11." II• l 
t978 7.9 68.J J.9 
t«.179 7.J 6!>.2 3.9 
1'80 6 .f> 60.6 3.6 
1981 5.8 ss.s 3.4 
1982 s. l ~D 0 6 3.2 
198 3 "5. 7 3.0 

t976 '·' 

". r. 
t98i. ... 1 qo. 'J 2.9 
198~ 1.b 16.7 2.1 
1CJ8b l.l H.O 2.s 
ICJB 7 3. 1 30.0 2.~ 
1988 2.9 27.6 2.2 
1989 2.7 2"i.6 2. 1,,,0 2.7 2ia.2 2.1 
19' 1 2.6 2l. 1 2.0 
1992 2.5 22.2 2.0 
199 3 2.5 21.5 2.0 ,,," 2.CI 21.1 '·CJ
1'95 2.4 20.1 1. 9 
1'96 20. 1 1. 9

2 ·" 1'3H 2.• 20. 7 1. CJ 
1'98 2 .11 20.1 1. 9 

"" 20. 7 l. 9
2 ·" 

~.~~ 
. "'·.. ~- .-. 



ruu r- • 

SPE!ll: 19.6 11.P.Ha TEllP: 2s. CF> . I CO.LD STllT: 100.os 
"s: o.ao1 o.osa 0 .058 o.o•s o.on o.oos • HOT STU!: 0.01 

!!11161 !EB.!f.!:!_!.!!!SS,!Q!,__FICTOl~-Ji!!l!!!l 

u u £2 1.21 

22., s.o1970 228. 7 
1'71 21.s 22•. 7 s.1 
1'72 21.0 222. 7 s.2 
1973 20.• 221.• s.2.,_,l9H 222. i s.1 
t97S 19.0 219 .l ".".a91976 18.l 2111.1 
1977 11.2 209.6 ... f> 
1978 1fi .2 201Q.O It. ia 
1979 1s.1 198.0 II. l 
1980 1l.£ 183.2 ... 1 
198 l l2.2 '65.J l.9 
1982 lO.CJ 1•8 .6 3.1 
l,8J 9.8 u2.s J.(t 
l98Q 8.4J 117 .6 J.• 
1985 8.l lOll.' l.l 
tt)86 7.5 !J.9 1.1 
t987 7.1 85.2 2.9 
1988 t> .a 78. 1 2.1 
"89 6 .s 12.s 2.6 
1990 68.6 2.6 
199 1 "·" 6S.7 2.s6 .2 
\992 (,. 1 £3.5 2.5 
1993 61.9 2,;5 
t99Q '·' 2.46 .o 60.8 
1'95 !i. 9 59.9 2.• 
1996 s.9 59.9 2.• 
1'97 5.9 59.9 2.4 
1998 5.9 59.9 2.• 
?999 s.CJ 59.9 2.11 

3~s3~ .... 



,_ sTABLE 

SPEED: 
115 : 

1,.6 n.P.11.
o.eo1 o.ose 0.058 

TEflP: 50. CF)
o.o•s 0 .. 011 o.oos 

S COLD 
S BOT 

S~AIT: 
STllT: 

100.01 
0.01 

i9UfCI !1!!1£~1-EflJSSIOI l'ICTOIL.Ji!!l!Il 

£! I!~ ~ IOI 

1970 
n11 
1972 
1973 
191' 
"7!> 
1'76 
1'11 
1978 
1979 
1980 
1981 
1982 
1911 
198Q 
11J8!> 
1'8fa 
,,8 7 
1988 
1989 
'990 
1'91 
1'92 
1'93 
199• 

"'51'996 
1CJ9 7 
\998 
1999 

18 .l 
17.') 

''·'u •• J 
1~.8 
15.2 
u.ea 
13.6 
12.8 
11.9 
10.1 
9.5 
8 .s 
7.6 

6 ·' 6.3 
s.e 
s.s 
5.2 
5 .o.·' •.8 
• • 1 
.. • 1 

.. ·' ... 6 

... ft..., 
IC .6 

'·' 

1f18. 1 
H11ll • 7 
16 2. 1 
161. l 
t(, 1.5 
158 .1 
,,,... 1 
,,., .o 
\Q]. 3 
1)1.11 
121.1 
1lS.l 
'04. 5 

CJ'I • 1 
SCI .,ft 
16.6 
69.8 
u.s 
60.0 
56.5 
SQ.,O 
52.t 
50.6 

"'·'...... 
118.,0 
1118 .o 
118.0 
qe.o 
u.o 

~.o 

!.. t 
s.2
s.2 
5.1 

'·' "·' "·' 
q ·"... ] 

•• 1 
l.9 
3.1 
J.6 
1.1& 
3. 3 
l. t 
2.'J 
2.7 
2.6 
2.6 
2.5 
2.s 
2.S 
2.11 
2 ... 
2.11 
2.11 
2 ... 
2.11 

3.~4.. __ .. - ) 



HILE r- 6 

SPE:!ll: 1CJ.6 fl .. P.H. T!flf: 7!>. er> S COl.D STiit: 1aa.as 
ft5: o.eo1 o.osa 0 .058 o.o•s o.0J1 0.005 S BOT S'UIT: I.Os 

~!!!~~!ERIC~!...!~~· FI CTOH.;..Ji!Llll 

Cf ~~ co !.!I 

1970 15.l 121.s s.o 
'971 111.6 1211 ... s. 1 
1CJ72 122.s s.2'" .o197] 13.• 121.1 ~2 
"1Q 11.0 S-.;. 1

120 ·' 
1975 12.s 11CJ. I 
1976 11.CJ 116.D '·' 
1917 1't .J 112. 1 ..."·', 
1978 10.1 107.8 
197! 103 .o '·'•.lCJ .. ' 
1CJ80 8 .9 95.8 •.t 
1981 1. CJ 87.! J.CJ 
1'82 7.~ ao.s 1.1 
1CJ8 l 6.l 71.l l.6 
lCJU 5.7 66.8 J.11 
191~ s.2 'i .2 3.l 
1CJ8 6 56.6 l. 1".a 
1CJ8 7 5l.CJ 2.'9".s 
1'88 119.8 2.1•.l 
nn ".2 •'1.• 2.6 
n90 II. 1 llS.6 2.6 
1991 ".o 2.5"". 21992 l.CJ II l. 0 2.s,,,] J. CJ •2. 1 2.s,,, .. 3.8 111.!> 2.11 
199 5 308 && l .O 2.• 
1996 l.8 Ii 1. 0 2.• 
1CJCJ 1 3.8 ia1.o 2.11 
1'98 l.8 •n.o 2.11 
1'9CJ l.8 .. , .o 2.11 



Ti 81.E r- 1 

SPIED: 19.6 1'.P.R. !E1'P: 2s. (l') I COLD START: 20.u 
l'!S: o.i.Jo 0.160 0.1&0 0 .025 0.025 o.o I HOT STA BT: 27.JI 

unm_!EHl.£~.LI IH SS !.Q II Fl CT9,!~-1£~!ll 

Cf !f co !.2! 

1970 13 .8 108 .o ". 711.,1971 ... 8101t ·" 
1'72 12 .!> 101.a,,73 11., 100.0 11.8"·' 
1'711 1 t ... 98.9 II• 7 
1'7S 10.9 •.s96 ·' 
197(, 10.l CJJ .e I&. 3 
1917 9.8 •.190 ·',,78 9.2 88.0 3.9 
1979 8.6 81& .s J.7 
1'80 l .8 79.S l.6 
1981 1.0 73.S 3.3 
1'82 i.l 61.9 l. l 
1981 s.1 61.9 3.0 
1'1811 s.1 >S.9 2.8 
1'8!> so .fl 2.1".6 
1986 ia.2 115.J 2.5 
1987 3. 'J q \. 1 l.l 
1988 3. (, 11.s 2.2 
1989 J.4 )q. !:a 2. 1 
1990 J.l 12.2 2.0 
1991 3.l t. 'IJ30 ·",,,2 ,_,
3.t 28.' 
199) 3.0 27.B 1. 9 
1994 2.9 27.0 t.9 
1'J9 s 2.CJ 26.2 1.. 9 
1996 2. 9 26. 2 1.. 9,_,1997 2.9 26.2 
1998 2.9 26 .2 1.9 
1999 2.9 2r>. 2 '· 9 

355. 


http:unm_!EHl.�~.LI


TABLE r- 8 

SP!!D: 19 .6 l'f .P ,.H. TUIP: !>O • (1) ll COLD STiii: lD.6S 
ns: 0.6300.160 0. 1'0 0.025 o.02s o.o I IOT STiit: .Zl.ll 

~!llli1-!.IJ!.~lt_l!!.!~~!2!..!!~!_j§fUl!.ll 

C1 HC £Q IOI 

1'70 12.CJ "JC• G 6 0.1 
l'Jl I 12 .2 91.2 11.a 
1912 11 .6 ee.e Q.9 
1'11 11.0 87.0 
1,711 8~.810 .6 "·' ". 1
1915 10.0 83.6 11.s 
1916 ~.s so .e ... 3 
1'17 9.0 77.9 11.1 
1918 8 ... 711. 9 l.CJ 
1919 7.8 71.8 J.7 
1980 1.1 r.1.2 ] .fi 
1'81 6 ... 62.l l.l 
1982 s.1 !t7.J l.1 

. 1'8 3 s • 1 S2.fl J.O 
1'81t q.(> 117.4 2.8 
1985 11.2 t12. CJ 2.1 
1986 3.8 3S .1 2.s 
1'81 l.5 lS.l 2.J 
1988 1.2 32." 2.2 
1'89 3.1 29.8 2.1 
1990 2.-J 27.9 2.0 
1991 2.e n •• 1 T • '9 
'1992 2.1 2~.t '·CJ199] 2.1 2•. 1 

l'J'J .. 2 .El 21 ... '·'
1.,,_,1CJ9S 2.!t 22.1 
1'9E. 2.s 22.7 l.'
1997 2.5 l2. 1 
1998 22.7 '·'2.S 1.9 
1'9'J 2.s 22.7 1. CJ 



TABLE T- CJ 

wSPEill : 19.6 11.P.H .. T!ftP: 75. (f) .. COLD ST&llT: 20.U..ns : o.6 lO 0. 160 0. \60 0 .025 0.025 o.o .. HOT STlllt: 21.31 

!!!!.!£~fil!IC1!-~~~!2!.._[!~!0l~-~!!,lRil 

IOI~! .!!.£ £~ 

1'70 n.2 8~.6 ... 1 
1"J7l 11 • .., 82 _q ... s 
t<J72 10. CJ eo.o Q.9 
n73 1 0." 78. l II• 8 
,,714 10.0 77. 1 11. 1 
19n 9. !> 7S.1 ca. 5 
1'16 CJ. 0 72. !) Q~] 

1'71 8. !> ... 1b 9 .. ' 
1978 e.o 6 7. 1 l.9 
1!79 611.3 .3. 1

7 ·" 1980 6. 1 60.2 3.6 
1'81 6.0 !>5.8 3.3 
1'82 St.6 l. 1 
1n3 '!'> ·- "7. 2 1.0".e 
198' 11. 3 lf2. 9 2.8 
198:, 3. 9 l8.' 2.1 
1986 3.5 15.2 2.5 
1987 3.2 32 .2 2.J 
14J88 3.0 29.5 2.2 
1CJ 8 CJ 2.CJ 27 .J 2.1 
1990 2.1 25.6 2.0 
199 l 2.6 2•. 1 t. 9 
14jlJ2 2.5 23.0, 1.9 
199] 2.5 22.1 1. 9 
19'q 2.4 t. 921 ·" 
1'95 2.4 lO .8 '· 92." 20.a t.9"''1997 2.Q 20.e 1. 9 
1999 2. Ai 20.e 1. 9 
1'99 20.s 't. CJ".11 

3~8 
' ... --..~ 



tAllLE T-10 

SPU:r>: TEll'P: 25. (FJ IC CO LO SUIT: 100.01''·fl ... J>.1. 
flS: o.6JO o. no 0 0 H>O 0 .025 0 .02!> o.o I BOT START: 0.01 

&.!!!!£!_.!!Hl~~~-!~!~~!Q!._[!£.!OB~-M!~Rll 

Cl .!!~ £Q 110! 

1CJ70 n.1 '19 .6 !>.1 
197 I 22. 7 233. CJ '). 2 
1'H2 21.9 230.) 5.2 
1973 2 1 .2 228 .3 s.2 
1971& 20 .6 227. 7 !>. 0 
1CJ7 '5 lCJ.7 2211. s It. 9 
l'Hb 1 e .e 220 .o 11.e 
1977 17 .9 215.Q tt.b 
1978 1f>., 210. 7 It. q 
1979 l !>.' 20'5. 2 4.l 
1980 14 .6 19 2. 9 4. 1 
198 l t3 .2 178. 3 3.9 
1982 12. t 1bQ .s J. 1 
1983 l 1 .o 1'>0.6 J.6 
l9Blt 10 .o lJb. 1 J." 
1985 9 .2 123. 1 3.3 
1<J8b 8.5 111.0 3.0 
t967 7.9 10 l. J 2.9 
1988 1. s 92. CJ 2.1 
1989 1.1 85.'::I 2.6 
1990 6.9 80.6 2.6 
199 1 6.7 76.11 2.s 
199 2 6. !> 13.2 2.5 
1993 10. 8 2.11

6 ·' 199Q 6.2 69.1 
2 ·' 199!> 6.2 b 1.11 2." 

1'9b f> .2 67.11 2.11 
199 7 b .2 b7.4 2.4 
1998 6.2 b7.4 2." 
1999 6.2 2.4&1 ·" 



UBL? f-ll 

SPIID: TEl'!P: 50. (f) ... COLD STA BT: 100.01 
PIS: 0.630 0 ~ 160 0 .160 0.025 0.02~ o.o I ltOT :START~ o.o: 

. 19.6 "····
!.!!,!!£1_.!EHIC~J_EftIS~!Q!_f!CTQ!~-j~!!,llfll 

Q ~~ £Q 110! 

1970 19.0 1711 .3 5. 1 
1971 11!. 2 169.8 s.2 
1972 17.'5 166. 9 '). 2 
1'73 16.8 16 5. 2 I). 2 
1!7• 16.l 1611 .11 !>. 0 
197~ 1'5 .6 lb 1. 4 4.9 
1976 .... '3 1'57 .o 1&.8 
1977 1 It. l 152. l fl.;6 
1~78 ll.l 11& 7. J 11.q 
1979 12.5 t• 1.a 11. 3 
1980 11.11 1l2.8 ... 1 
1981 10 .l l22 .8 l.9 
1982 9.3 1ll.6 l.7 
1983 1011.) l.6 

8 ·" 19811 1.1 C)'). 0 1.11 
198') 7 .o 86.7 1. 3 
1'86 6 .i. 79. 2 3.0 
1987 6.0 13.0 2.9 
1988 5.7 6 7. 7 2.1 
1989 '5 .11 63.1 2.6 
1990 '5. 2 '59. f> 2.6 
1991 5. 1 Sf> .e 2.5 
1992 II • 'J '511. 6 2.s 
1993 4.8 52.8 2.14 
1'9tl 11.7 51.5 2 ... 
,,,~ "... 50.l 2 ... 
1996 •.6 so.1 2.11 
19'7 ... 6 so. l 2.q,,,, II 0 6 50. 3 2.•,,,, 

0II 6 so. 3 2.11 



TABLE F-12 

SP!!D: 19.·6 ft .P.H. TEftP: 15 ~ (F) i coi:,o ST.UT: uio.01 
ftS: 0.630 o. 160 0 .160 0.025 0.025 o.o HOT STABT: o.os" 

!!!!!!!_!~IC!!_!ftl~!__[!CTOl~_j!!!Uftll 

g co!!: !!!! 

\970 l~.e lJO ."l 5. 1 
l97T 1"l.1 12£..9 5. 2 
1972 116 .q 12q _q 5.2 
1911 13.8 t22 .8 ~.2 
1974 13.11 122 .o s.o 
1'75 12.8 120 .o Q.9 
1976 \ 2 .2 117. 0 ci.8 
1977 113.!i 4.6' 1 • f, 
1918 11.0 109 .5 
1919 10. l 10s·. 2 "."

". l 
1980 9 ... 98., 
1981 92.0 "·'8 ... 3.9 
'982 1.6 85 .ft 3~1 
1983 6.9 79.2 J.6 
1'81l 6.3 72.8 l.rt 
198 !i s.1 67.2 l.l 
198E. 5.3 62.0 3.0 
1987 ".9 51.8 2.9 
1988 11.6 511 .o 2.7 
1989 50. 7 2.r.

Q·" 1990 11.1 u.2 2. f, 
1991 II• l 2.5

"'. 11992 11.0 2.s
"". l

\99J J.9 Ill .o 2.11 
\9911 3.8 Cll.9 2. Ii 
1'9".i l.B 111.0 2." 
1996 3.8 141 .o 2.4 
1997 3.8 111.0 2.11 
1998 3 .e in .o 2.11 
1999 3 .e 111.0 2.Q 

351 



TIBU r-13 

SPUD: TllP: 25. (I) I COLD· STllT: 20.61 
915 : ''·' "·'·'· o.os9 0 .o o.o I IOT SHIT: 21• .ll0 .112 0.059 o.o 

lJlllG! '!!I£lLl.!!lllllL!!Uill-1!!L!ll 

tt M UIg 

l.,1!70 12.1 100.a 
197' 12.1 91.l 11.0 
1912 11.s 95.5 
1'13 11.0 , ... 2 '·'•• o 
t97f& 10., 93.• l.9 
''7!> 10.0 91.2 l.7 
1976 CJ ... 88.0 l.S 
1911 8.8 811.7 l.l 
1978 s.2 81.1 l. 1 
1919 7.S 11.s 2.9 
1'80 E..7 11.0 2.1 
1'81 5.9 •l.11 2.s 
1U2 s.2 56 .1 :z. l 
1913 ".. .. ,... 2.1 
1984 ".o 4 l.• 2.0 
1'85 3.6 11.11 

'· 91916 3.3 l• .o 1.e 
1'17 l.1 30 .s 1.1 
1988 2.9 27.6 1.1 
1989 2.7 25".• 1.6 
t990 2.6 23.8 1.6 
1'9' 2.6 22.• 
1'92 2.s 21.1 '·' 
199) 2.• 21.0 1.6'·' 

2 •• 20.s 

"" 
1'95 20.2 

2 ... 20.2 
1!'J7 20.2 '·' 
'''' 2 •• 1.6'·' 

2 ·' 2 ... 20.2 1.6 
1999 2 ... 20.2 '·' 
1991 '·' 



••• 

Tl I LI r-1«1 

SPEED: lCJ.6 ft.P.H. YEllP: ~o. (F) I COLD STllT: 2Cl.61 
!IS: 0.882 0.05') 0 .OSCJ 0 .o o.o 0 .o I BOT STllT: 21. JS 

lV!!!~!lfflC~!_!Rl~~!Q!_!:ACTOl~_i!;!!L!!l 

CJ !f £2 12! 

1910 11.8 81.3 1.CJ 
''71 11.2 u.1 ... o 
1,72 82.l

10 ·' 1'1J 10 .1 10.1 II .O 
'91• 19.CJ l.,'·1
1915 11.1 l.7 
1976 '·' l.511.6 14.5 
1911 s.o 11.1 l.J 
1918 67.6 l.'1 ·" 191CJ 6.8 2.9'" .o1980 6.0 !tB.S 2.1 
1981 5.3 S2.l 2.5 
1982 •If> .Q 2.;3 
1983 "·' 110.9 2.1 
19811 '·' l.Ol .6 36. 1 
t98S l.2 32.l 1.' 
\1)8{, 2.9 28. 7 1.s 
\967 2.1 2!t.9 1. 7,_,1988 2.s 23.f» 
198' 21.8

2 ·" t99D 2.1 20.6 '·' 
19.6 1.62.2 '·' 

. '"' 1'92 2~2 18.8 
1993 2.1 18.2 '·'1.6 
19911 2.1 11 .e · 1.6 
1995 2.1 17. s 
1996 n. s '·'2.1 1.6 
1997 2.1 11. !t 1.6 
1998 2. 1 11. !» 1.6 
1IJCJ'J 2.1 11.s 1.6 

.,-.. 



TASU: F-1!> 

SPl!D: T Eft P: 75. (F} I COLD STllT: 20.u 
19.6 "·'·"·".s : 09882 0.059 D.05' 4J 0 .o o.o Cl .o I ROT STllT: 21.11 

!!!!!~_!ERlf1!_!~!~~!Q!..!!£!9!~-J.i!iD11 

£! 1!£ £Q !.21 

1910 ,, .2 lB.l l.• 
1971 10.s 7!>.l ". 0
1'12 7l.2 
191) ,'·'... 11.1 '·'... o 
1'111 10.a l.9'·o
1975' 8. !) 68.8 l.7 
1976 e.o 6f».O 3.5 
1971 1.~ 62.9 1.1 
1978 6.9 3.1 .,,. 59 ·' 

f>. l 56.,) 2.CJ 
1980 S.6 51.5 1.1 
\981 II.CJ 2.5

"'. 21982 · II .l 111.0 2.1 
1983 l.B 3ft .l 2.1 
t9e ll l.J 12.2 2.0 
1985 1.0 28. 7 1.CJ 
l986 1.1 2!>.8 1.8 
1'117 2. !> 23.11 1.7 
1988 2.1 2 1.11 '·.,
1989 2 .2 19 .8 t.6 
1'90 2 .. 1 18. 7 t.6 
1991 2.1 11.1 T.i 
1992 2 .o t1 .2 1.6 
1993 2.0 16 .6 1.6 
19911 16.J l.6 
1CJ9!> '·' 16 .o 't.61.9 
199f> 1 • CJ 16 .o 
1997 16 .o '·'l.9 1.6 
1998 l6 .o 1.6 

1.6,,,, '·' 16 .o'·' 

3£4 ,.-... 



TIBLI F-16 

SPUD: TllP: 25'. ,,,. I COLD sun: 100.01''·' 11.P.ll. 
f!S : o.882 ~.0~9 a..os' 0 .o o.o 0 .o I IOT Sf.JIT: .,0.01 

Ull!ilJ!!!!£J:J_l.l!!n!2.Ll.1£IOB.~-l§Ulll 

a. !~ ~ 121 
1910 22 .s 2l1.8 11.1 
1911 21.7 227.8 "..
1972 2D.CJ 22~.CJ •.5 
1'13 20.J 22!».• 
1'71& 19.8 225 •.CJ .... "·'2 
1'75 18.9 223.1 11.1 
1976 17.9 218.2 ... o 
J977 16.4) 212.1 1.8 
J918 15.B 20•.• 3,.6 
1979 u.1 200.2 1.11 
1'80 11.2 18'.2 .J.l 
1981 11.8 l.1'"·81982 ID.~ 1u•• 1 2.9 
1981 1:n.e 1.1 
1'811 ••s 1111.8 2.6'·' 
1'85 7.8 102 .2 2.5 
1'16 1,.3 91.11 2." 
1'87 6.8 82.8 2.1 
1989 6.5 15.7 ~.2 
1989 6.l 10 •• 2.l 
1fJ90 6,.1 66,.6 2~1 
1991 6 .o 6l .8 2. 1 
1CJ9 2 S.CJ 61.7 2. 1 
1993 ·5.8 60.2 2.1 

s .e 59. l 2.1 
1'9S "'" s.1 se.1 . 2. 1 
1'96 5.7 sa.1 2. 1 
1'97 s.1 58. l 2. 1 
1998 s.1 58,.) 2.1 
141'9 '!>. l se.1 2.1 



Tll!LI F-17 

SP!Ell: 
l'!S: 

l'J.6 11.P.B. 
o.a·o2 _o.os9 O.OS'J 

TEBP: 
o.o o.o 

so. (F) 
0 .o 

X COLI> 
I MOT 

STAIT: 
Sf&lff: 

100.01 
O.OI 

illl!il-!l!ill:ll..111I~U!!Lll£l!!!i_J§!!lllil 

u HC ~ 10! 

1970 
1911 

11.e 
17.T 

lf.6. 2 
162. 'J 

•.l..... 
l'J7 2 16.11 161 .o 14. !I 
1973 1S.9 160 .2 "·"19711 15.4 160. J I&. 2 
1975 111.7 1S7.• 11. 1 
1'71ii 13.9 1!3.2. !a 11.0 
ltJ77 11.1 1117. 0 3.8 
1978 12.2 '140.B 3.6 
197' 1t .3 n•. s 3 •II 
1'80 10.1 121.11 J.l 
1981 8.9 110.B l. 1 
1982 7.9 2.9 
1CJ83 7.1 "· 188.5 2.1 
19811 6 0 11 79.fl 2.6 
1'J8~ 

198& 
!">.8 
s .11 

7l.B 
&s.s 

2.5 
2.11 

198 7 s. 1 6<1. 5 2.3 
'988 .. • 9 516 ... 2.2 
l'JB'J 
1!'.tO. 
1991 
1CJ92 

11.1 
•.E>
11.s 

"·" 

H.2 
si.o 
119.2 
1n.'J 

2.2
2.' 
2. t 
2.l 

199] 
l'J'Jll 

II •" 
11.3 

116.'J 
46.1 

2.1 
2. 1 

1'J9 '> 
1996 
1997 
1998 
19'9 

11.3•.l
'·)
I&. 3
•.3 

llS.6 
11S.6 
ias.• 
llS.6 
145.f> 

2.1 
2.1 
2. 1 
2.1 
2.1 



••• 

Tl BU r-1e 

SPEED: 19 .6 I! .P .B. T!PIP: 75. (f) ~ COLD STI•%: 100.H 
"s: 0.882 0.059 0.059 0 .o 0 .o 0 .o : HOT S1'lllt: o.os 

UIHGE ¥l!!lC L!_lftlSS IOJ_r • CT2J.L~!llll 

g co!!f JO~ 

1910 111 .& 122 .J ... l 
l97 t n. CJ t 19.) 
1972 13.J 117 .Q 4 .5 
19'13 I 2.8 1•6 .s ll... 
197' 1 2 Gia U6.2 11.2 
14J7!> 11 • 9 1 \11 ... 

'· 11976 11.J 111.2 ~.o 
1977 10 7. 1 l.810 ·'n1a 9.9 102 ... l.6 
1979 9 .1 1H.3 l." 
1980 8 .. 2 89·. 7 J.l 
1981 1.2 8, .2 1.1 
1982 73.3 2.9

6 ·" 198 3 5.7 66.2 2.7 
198 41 5.t 60.2 2.6 
1985 !l5. l 2.5". 7
1996 II• I& 51.3 2.11 
198 7 (I. t 118. 2 2.3 
1988 J.9 115 .5 2.2 
198'} 3.8 .. 3." 2.2 
1990 3.7 "1. 9 2.' 
199' J.(, 140.8 2. 1 
1992 3.6 39.8 2.1 
1CJCJ J 3.5 ]CJ. l 2.1 
199.. 3.5 38.5 2. 1 
1995 38. l 2. 1

J ·" 1996 3 .II 38 - 1 2. 1 
1997 l. Ci 38. 1 2.1 
l'J'HI 3.Q JH.1 2.1 
1999 1.11 ]8. 1 2. 1 



TABLE F- lCJ 

SPE!D: 45.0 ft.;P.;11. TUP: 25. CF) • . COI.D SUIT: o.oa 
115: 0.801 0.058 0.058 o.o•s 0.031 0 .oos llOT S'Ult: 0.01• 

!f!IAGE VERIC!!_!~!~~!Q!_[~CTOR~-~!'!l~l 

IT !!..£ co •0.1 

1970 7.J II 0. S "·'n11 6 .a 37.CJ s.o 
1972 6 • .3 JS.8 s. 1 
\«)13 5.9 H.CJ 5.1 
t'1il 5 .5 32.11 s.o 
\CJlS !J .2 30.8 Q.9 
1976 11.e 29. 2 •.B 

.1977 11.s 27.8 •.6 
\978 ... 1 2£.1) .. ·" 1'79 l.7 2s.11 I&. l 
1980 1.1 21.9 •.1 
1«J1 t 2.B 22.2 l.9 
1982 2 .. 11 20.6 l.7 
1983 2 .o 1e .a 3.5 
1984 1. 7 1r. .e J.4 
1985 1.s 15 .o 3.2 
1'BfJ 1.3 u.J 1.0 
1987 1.1 12.0 2.8 
1'J88 1.0 10.8 2.6 
1.989 0. CJ CJ. CJ 2.s 
1990 0.8 9.3 2.5 
1991 o.8 e.e 2 ... 
'992 o.e 8. !J 2.11 
I CJIJ 3 0.1 8.2 2.3 
199 .. 0.7 8.0 2.3 
1995 0.7 7.43 2.3 
1996 0.1 7.CJ 2.3 
1'97 0.1 1. CJ 2.l 
1'l9 8 0.1 1. ') 2.1 
1'99 0.1 1. 'J 2.1 

'. ' . .~~ . 



TllLI r-20 

SPEID: 1&5.0 R·.P.11. '!' lllP: 50. {F) . I COLD STiii:. ·a.01 
11$: o·.ao 1 o.ose 0 .058 o.o 115 0.011 o.oos I BOT STll'1': 0.01 

! U I !il_UI ICJ&Ll!lll!QI Fl C1'0 R ~.-Ji~!I!l 

9. !!£ £Q !2! 

1910 1.3 ll0.5 II. 9 
1'71 6 .e 17., s.o 
1912 f>.l 15.8 s.' 
1911 5.9 13.9 s.t 
197' s.s 32.Ci s.o 
1CJ7~ 5.2 10.e ... CJ 
1916 29.2 11.8•.a 
1971 27.8•.s 
1'918 11.1 26.5 '·' 
1CJ79 25.ll '·'1.1 11.l 
1980 l.l 23.9 

''981 22.2 '·'2.e l.9 
1982 20.f> 1.12 ·" 1'83 2.0 18.8 1.5 

1.7 1'.8 1 ... 
1985 1.s 15.0 l.2 
1986 1.1 ll.J J.O 
1987 1.1 '2.0 2.8 
1988 l .O 10 .a 2.6 
H89 o.9 2.s 
1990 o .e '·' 2.5 

'"" 

'·)
19'1 o.e 8.8 2." 
1992 o.a 2.11•.s 
1993 0.1 e.2 2.1 
lCJ9' 0. 7 e.o 2.l 
1'995 0. 7 7.9 2.l 
199(, 0. 7 7.9 2.1 
1'97 0 .1 7.9 2.1 
1998 o. 7 7.9 2.1 
1999 0.1 1.'J 2.J 



••• 

TULi r-21 

SPEED: •!>.O n .P.a. TUP: 75. (F) I COl.D STiii: 0.01 
"s: o.&ol o.ose o.ose o.o•s o.0J1 0 .OO!. I IOT STiit: 0.01 . 

IUll6! '11!£.l:l_l!!!nULUU2l!_J.§UllI l 

£!. !£ .~ !..21 

1970 l.l 40.S I&. 9 
\971 i.8 )1.9 5 .o 
1972 6.l lS.8 s.1 
1973 s.9 ll.9 s.1 
197• s.s 32 ... s.o 
1'7S 5.,2 30 •• ...9 
l9l6 ct. 8 29.2 ".a 
\977 .. • s 27.8 
1918 26 .s•.1 •••
1'7' l.7 2s.• ". l 
1980 l.l 23.9 •• 1 
1981 2.8 22.2 l.CJ,,,2 2 •• 20.6 3.1 
1'8) 2.0 1e .e l.5 
1!811 1.1 1.•

16 ·' 1985 1.s 15.0 1.2 
1986 1.J tl .l 1.0 
\987 t. 1 12.0 2.1 
1'88 1.0 10 .a ,2.6 
1989 o.CJ 9.9 2.5 
1990 o.e 9.3 2.s 
1991 o .a 8.8 2. 41 
1992 o.e 8.S 2... 
l993 0.1 8.2 2.l 
19'1a 0.1 e.o :.Z.l 
1'9S 0.7 7.9 2.1 
199f> 0.1 7.9 2.3 
1CJ97 0. 7 2.l1., 
1998 0.1 7.9 2.1 
1999 0.1 7.9 2.1 

.. ' ·.... 
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The tables auabeted -2. -3. and -~ in each chaptet of 

this docu•ent pr•sent tbe emission factors for calendat 

yeats ''70 tbtougb 19950 For each calendar 1ear. aodel-year 

specific e•issioa factors ate ptesented lot tbe 20 aost 

recent •odel reats. 

The eaission factors fot a 91ven model rear ate assuaed 

to watJ lineatlJ with aileage. Since the eaission factots 

foe a giwen aodel 1ear webicle ate calculated for July 1 of 

each calendar year it is necessacy to know the awer19e 

cueulatiwe aileage on July 1 of each calendat 7eat. 

The cuaulatiwe ailea9es ace ptesented i• Tables 1-sa. 

II-Sc. II-Sd. IIl-Sa,Il-Sa, and 1-~a. 

The aethodology tor calculating awerage cuaalatiwe 

aileage •ill be esplained by reference to a specific 

ezaaple: calculation of the ayecage cuaulatiwe eileage fot a 

1978 •odel 1eac webicle on JulJ 1 of 1978. 1,7,, 1980. and 

late11: years. 

First. •e •ill calculate th• awera9e cu•ulatiwe aileaqe 

of a 1978 Rt LDY on JulJ 1 of 1978. the calendar 1ea11: when 

the •ehicle age is defined a& 1 year. 

We assaae that the wehicle sales distribution is 

constant year• that the rate of •ileage 

acetual is constant throu9bout the rear. and tba t the 1978 

sales year begins on oct~ber 1. 1977. 

Usin9 these asau•ptions. it is obwious that bJ Joly t. 

1978 (J/qths of the way thtough the sales 7ear) 

appto•i•ately lSI of .the "78 •odel year webi cl•s ha-we been 

c-2 



sold. These •ehicles range in age fro• 0 to 9 •onths. 

lssa•in9 a constant sales distribution. thei1 awerage age is 

~.s •oaths. 

Therefore. the aweraqe •ilea9e accrual for these 1978 

"' webicles which ha•e been sold by July 1. 1978 is -.S/12~ 

or .37S ti•es the annual rate o1 •ileage accrual for tbe 

fitst year. the annual rates ot •ileage accru•l ire 

presented in Tables I-5 through ¥-~ for each Yehicle tfpe. 

1or LD's t•e annual •ileage acc~ual rate tot •~hicles dGrin9 

tbeir first 1e~r is 1~~00 •iles. 

BJ July 1. 1979. those vehicles that had beea sold bJ 

Joly 1. 1978 •a•e beea on the road tor an additional year. 

therefore. those •ebicles hawe accu•ulated •ileage for 

1•(~.5/12) 7e1rs. or 1.37~ years. Beterrinq to T•ble I-5 

for the aa1ual rates ot •ileaqe accroal. we can calculate 

the awera9e CQ•ulati•e •ilea9e of these wehicles as the sua 

of the first year•s aileaqe, 15900. plus .375 ti•es the 2nd 

J••r annual rate of 15000 •iles. 

In additiom to the 1978 •odel yeac •ehicle6 sold befoxe 

July 1. 1978, we •ust consider those 1978 ft! Yebicles sold 

bet~een Jaly l. 1978 and Sept. 30. 1978. If~• are again 

assu•in9 a uniter• sales distiibqtion, then by Jqly 1, 1979 

these •ehicles canqe in age fro• 9 •onths to 12 •ontbs. and 

thef have an a•erage age of 10.s •ontbs. Since these 

wehicles are still in their ficst 1ear of use on July 1. 

1979, their aYetage •ileaqe accu•ulation on that date is 

10.5/12, or .e1s. tiaez '~900 •iles. 

The a•erage cu•ulative •ileage of all ''18 ft1 webicles 

G-3 




on July 1r 1979 is the weighted aTerage of the cumulative 

•ileaqes foe these two groups of •ehicles (those sold b~foxe 

July 1 and those sold a[ter July 1). 

Since the first group represents 9 aontbs of sales and 

the second qroap represents 3 aonths of sales, t~e vei9hled 

a•eraqe cumulative •ileaqe of 1978 "' vehicles on July 1, 

1979 can be eapressed as follows: 

(l/11) (1~900 • (.37!1} 15000) • (1/li) ((.875) 15900) 

B.y extension. the,for•ula tor the cu11ulatiTe mileage of 

1978 aodel year vehicles on July t, 1980 is given by: 

(l/q) (15900 • \5000 • (.375) 11~000) • (1/16) psgoo + (.87~) 1SOOO) 

and so on. 

Denoting the average rate of •ileage accu•ulation 

during the ficst, second, and third years as vl, v2. and vJ, 

we can generalize the equations for caaulative •ileage on 

July 1 as follows: 

FIRST TEAB: (.l75)vl 

S£CO•D IEAR:(J/11) (vl + (.375)v2) • (1/16) ((.875)w1) 

TRIRD YEAR: (3/'I} (wl t Y2 • (.375)vl) + (1/11) (v1 • (.87S)v2). 

and so on. 

For wehicles ~hose sales year be9ins on January 1 

(bea•J d.aty trucks and •otorcycles) the for•ulas are 



•odified as follows: 

FIRST l!AI: {1/•)v1 

SECOID JEU: ( 1/2) (• 1 + ( 1/4) v2} t (1/2J ( {3/li) v 1) 

THIRD TEAJi: (l/2) (wt t v2 t (1/•)•1) t (1/2) (v1 + (3/11)•2) 

G-\ 
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-----

----

TECH~ICAL R1PORT DATA
1Piea'fc l'ead Jnun,crions on the rei:cr5c hcforr cornplcting) - - 

I FEl'::'1T NO 	 12 3.RljRT:1~El.'A-400/9-78-005 _ _l_- . - -------- -.4. 	T Tc.E A\l'.:: SUilTITl E 5. AE'l'OAT"tl~ 
~.Heh 1978

'."lo'.>ile Sou re e Emission Fucto::s 
6.PE'1FOA'..11\;G CRGA\llZATIO\; CODE 

7. "-'-'T~OH\$1 	 9. PEAFOR'IAl"JG CRGA'lllZATIO\l REPORT NO. 

Cf:ice of Tra:isportatio:i a :i C. La :iC. Use Policy 
; 

fl. PEAFCR'•ll'oG CRGA'll ZATIO\; NAV.E AN::> ACOAESS 10, f'HUGf!AM LLLM'o.Nl NO. 

'J. s . Environr:-.enta.:. Protection Agency I 
401 .n Street, S. H. 111 CClNTAACT/GAA\;T NO. 
A'ashington, D. C. 20460 

I 

12 SPONSCRll\.G AGfNCY NAME A:->D ADDRESS 13. TYPE or ncronT AND •EA100.c::>vEnED 
Final Re-port 

:14. SPO'JSORIN(J AGEl\.CYCODE 

! 

15 $UPP_l\.1f:\JJAHY NUf!::S 

16 ABSTnAc 

':hi 5 document offi:;ially revl8es prevlo:is mo°:)ile source emission 
factors which we~e presented in Supple'.:1ent t\o . 5 to AP-42, 
Co:r.pi.:.ation of Air Pollu::ant :=r:-.is s ion Fac::ors (December, 1975) 

l'his doc-..iment does net revtse all inforcation in Si.:;:ip:.e::1er.t No. 5-. 
:n ?articular, updated· facrrors are not included 	for light-duty 
diesel _a-;i;: om o '::i 11 es , light-duty Ciesel tr1...cks, of f-roa<l sources, 
or aircra:t; :lo r is any information in:;luC.ed on 	particulates. 

17. 	 l<.EY WOROS A'I::> ::>CCUM:ONT ANALYS!$ 
~--

a 
·  -

:.JESCRIPTORS 
-

b. DENT1=1~RS/O"E\l ENDED TERMS 
· -

c CCSAT 
- -

l-1e'.d/Croup 
~ 

Air Pollution Ca rb.0:1 ~f on ox i Jc Em:'..ssio:1 Factors 
Automobiles ~itrogen Oxides 
Light-duty vehicles 
1, i g ht - cl II t y tru~ks 

~fotorcyclcs 

Exhaust emissio:1 
:1 y d r o c a r °:I o :i s - - --. 

19. ::;1~ o"\ 6'.!710'; STf\TE'VIE\lT ~9. SECURITY CLASS IThi. Report) I:-">·"~ - '.. 

u:i.classified J 

R.:::.:.ease 'Jn:.. 1::-.i ted 20. SECWRITY CLASS fThi.; page) - . 
unclassified --1~~;.{/7Jtt1!: . 

EPA F~r'"' 2220-1 (9-73) 

\ 

http:in:;luC.ed
http:LLLM'o.Nl

	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180
	Page 181
	Page 182
	Page 183
	Page 184
	Page 185
	Page 186
	Page 187
	Page 188
	Page 189
	Page 190
	Page 191
	Page 192
	Page 193
	Page 194
	Page 195
	Page 196
	Page 197
	Page 198
	Page 199
	Page 200
	Page 201
	Page 202
	Page 203
	Page 204
	Page 205
	Page 206
	Page 207
	Page 208
	Page 209
	Page 210
	Page 211
	Page 212
	Page 213
	Page 214
	Page 215
	Page 216
	Page 217
	Page 218
	Page 219
	Page 220
	Page 221
	Page 222
	Page 223
	Page 224
	Page 225
	Page 226
	Page 227
	Page 228
	Page 229
	Page 230
	Page 231
	Page 232
	Page 233
	Page 234
	Page 235
	Page 236
	Page 237
	Page 238
	Page 239
	Page 240
	Page 241
	Page 242
	Page 243
	Page 244
	Page 245
	Page 246
	Page 247
	Page 248
	Page 249
	Page 250
	Page 251
	Page 252
	Page 253
	Page 254
	Page 255
	Page 256
	Page 257
	Page 258
	Page 259
	Page 260
	Page 261
	Page 262
	Page 263
	Page 264
	Page 265
	Page 266
	Page 267
	Page 268
	Page 269
	Page 270
	Page 271
	Page 272
	Page 273
	Page 274
	Page 275
	Page 276
	Page 277
	Page 278
	Page 279
	Page 280
	Page 281
	Page 282
	Page 283
	Page 284
	Page 285
	Page 286
	Page 287
	Page 288
	Page 289
	Page 290
	Page 291
	Page 292
	Page 293
	Page 294
	Page 295
	Page 296
	Page 297
	Page 298
	Page 299
	Page 300
	Page 301
	Page 302
	Page 303
	Page 304
	Page 305
	Page 306
	Page 307
	Page 308
	Page 309
	Page 310
	Page 311
	Page 312
	Page 313
	Page 314
	Page 315
	Page 316
	Page 317
	Page 318
	Page 319
	Page 320
	Page 321
	Page 322
	Page 323
	Page 324
	Page 325
	Page 326
	Page 327
	Page 328
	Page 329
	Page 330
	Page 331
	Page 332
	Page 333
	Page 334
	Page 335
	Page 336
	Page 337
	Page 338
	Page 339
	Page 340
	Page 341
	Page 342
	Page 343
	Page 344
	Page 345
	Page 346
	Page 347
	Page 348
	Page 349
	Page 350
	Page 351
	Page 352
	Page 353
	Page 354
	Page 355
	Page 356
	Page 357
	Page 358
	Page 359
	Page 360
	Page 361
	Page 362
	Page 363
	Page 364
	Page 365
	Page 366
	Page 367
	Page 368
	Page 369
	Page 370
	Page 371
	Page 372
	Page 373
	Page 374
	Page 375
	Page 376
	Page 377
	Page 378
	Page 379
	Page 380
	Page 381
	Page 382
	Page 383
	Page 384
	Page 385
	Page 386
	Page 387
	Page 388
	Page 389
	Page 390
	Page 391
	Page 392
	Page 393
	Page 394



