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TRANSPORTATION AIR POLLUTANT
EMISSIONS HANDBOOK

by

T. D. Wolsko, M. T. Matthies; and R. E. Wendell

Abstract

The objective of this report is to describe a procedure that can be
used to quantify the air pollutant emissions (carbon monoxide, hydrocarbons,
nitrogen oxides) from transportation sources. The report is designed to en-
able someone not familiar with air pollution problems from transportation
systems to quantify such emissions with the aid of the background information,
emission data, computer program descriptions, and manual calculation pro-
cedures contained herein. Although emissions from transportation vehicles
are not completely understood, the state-of-the-art of measuring air pollutant
emissions from transportation sources is presented. This report will be
revised if and when a more complete understanding of emissions from transpor-
tation sources evolves.

Section 1 provides a brief background on the sources of air pollu-
tion from transportation vehicles. The basic emission data uscd to calculate
transportation emissions are described in Section 2. Two computer programs
that can be used to calculate emissions are described in Section 3. The
first program, TREFACT, calculates emission factors for widely varying vehi-
cle characteristics and transportation system operation. The second program,
TREMISS, uses regional transportation simulation data to calculate emissions
for large transportation networks. Complete source listings of both programs
are given in Appendix A.

Manual emission calculation procedures are illustrated by means of
sample problems in Section 4. These procedures are designed to provide a
simple method for calculating air pollutant emissions from roadways. A
fairly complete set of emission factors is tabulated in Appendix B, so that
transportation emissions can be calculated without using either of the
computer programs.
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1. Background

Air is polluted as a fésuit of combustion; and the majority of
transportation systems today.use the combustion of fossil fuels as their
main source of energy. Therefore, these.tranqurtation;systems have a
significant impact upon the air quality of their oﬁerating environment.

The first step in determining the extent of the direct impact of trans-
portation systems on air ﬁuality is to identify the emissions by trans-
portation vehicles of the airborne pollutants which degrade the air
quality.' | o | | |

Carbon mbnoxide, hydroéarbons, and oxides of nitrogenAare the
three major air pollutants released by motored vehicles. ' These vehicles
emit bniy a small pértentage of two other poliuténts usually coﬂsidered
in overalllaif pollution problems,.sulfur oxides and suspended particu-
lates. Most of the lead salts which are released in suspended particulate
form will be eliminated with the use of lead-free gasolines.

The majority of emissidns ééme from gasoline-powéred motor vehi-
cles. When gasoline is mixed with air in proper proportions,'a combusti.-
ble mixture is formed. The proportion of air to gésolineuéah vary from
8.to 1 up to 20 td 1. EQen at the theofetically perfect air-fuel ration of
14.5 to 1, combustion is not 100% complete. As a result of the incomplete
combustion, by-products which are considered pollutants are forme&.

This situation is characteristic of any combustion process using foésil
fuels (electrical generating stations, space heating; trahsportétion).

The eqqation for fuel combustidn‘is.showh in‘Fig; 1. Carbon dioxide,
water vapor, énd free hydrogen, oxygen, and nitrogen make up the bulk of the
products of combustion, but carbon monoxide, oxides of nitfogen (NO,'Nozj ahd

unburned hydrocarbons are alsd‘produced. More than 200 unburnéa hydrocarbons



have been detected in vehicle exhaust. The majority of hydrocarbon emis-

sions from automobiles come from the unburned fuel-air mixture released in

the exhaust gases. Carbon monoxide emissions result from incomplete combus- .
tion due to insufficient oxygen in the fuel-air mixture. Nitrogen oxides

result from the combustion of the free nitrogen present in the air.

Fig. 1. Fuel Combustion Equation for Gasoline

Gasoline + Air Combustion Combustion Products + Pollutants

(HC) + (0,,N.) CO, + H,0 + H, + CO + NO + NO
m 227 N 2 2 ,

2 2

* (HO

* 0N

Because of the mahy different types of vehiclés and their different
ages and degrees of operating éfficiency, emissions vary widely from.vehicle
to vehicle. In addition to differences in vehicle emission characteristics,
the operating cycle is also an important determinant of pollutant emissions
from tfansportation sources. Speed, cold starts, accéleration; decelera-
'tion, starts, and stops are some'parts of the vehicle operéting cycie that
affeét emissions. The dependence of air pollutant emissions upon vehicle
type and operating méde'requifes that these characteristics of the transpor-
tation system be identified in order to assess thé air pollution impact.

At this time, the air pollution emission factors fdr automobiles
and t}ucks hayé not been uniformly accepted. The federal Envirommental Pro-
tectioﬁ Agency (EPA) has published emission factors which represent the
weighted emissions for a‘standard distribution of vehicles. :These emission

factors are based upon a driving cYcle that is assumed to be the typical

driving cycle for an urban area. These emission factors include startups,



accelerations and decelerations, and a total trip length of 7.5 miles. ' The
emission factors reported by the federal EPA represent an average emission -
factor for the entire. test cycle, although the rate of .emissions varies
quite widely during the different parts of the cycle. Therefore, the emis-
sion factors published by the federal EPA are appllcable only where the
driving cycle is similar to the federal cycle and the distribution of vehl-
cles approximateszthe_nationwideldistribution. _The emission -factors and
analysesgpresented in this report are intended to furnish the reader with
emission factors which are flexible enough to fit the driving patterns and |
vehicle.distributions'of most areas of the country.

The federal EPA emission.factors discussed above are the recom-
‘mended factors that should be used to develop implementation plans for the
federal EPA However, several private and public'groups have taken opposi-
tion to these factors and have shown data which conflict with the federal
data. General Motors has reported emission data which show that automobiles
release a disproport1onate fraction of their‘carbonlmonox1de and hydrocarbon
emissions in the first four minutes of operation when the automobile is cold
~ (cold-start emissions). This time dependence in the emissions for.a typical
driving cycle could distribute the'emissions quite differently in an urban
region when the‘cold-start bias is considered rather than an average emis- |
sion factor for the entire cycle |

Another part of the reported emission factors have been challenged
by a group in Californla This data, reported by the California Air Resource
Board, contradicts the speed dependent em1551on curves reported in McGraw

1 The California study 1is based on a very small sample (5 cars)

and Duprey.
and could be rebuked because of its lack of data, but the procedures used seem

to be reliable and so the federally reported speed curves are open to question.



Because of this non-uniform acceptance of emission factors, a great

deal of data are being taken by federal, state, and local agencies and pri-

vate industry at the time of this report. The federal EPA will be publish-
ing revised emission factors4 based on an extensive testing program that is
being perfofmed at’this fime. 0il companies, Geheral Motors, and:statéland_
local confrol agencies all have extensive emission testing_ﬁrograms underway,
and consensus on émissioh<factors shou1d bfobably be ayailéble in ‘the fa11 
of 1972. The émiséion féctors1degcribéd inlthis reﬁort fepreseﬁt for the |
most paft déta supplied by tﬁe federal EPA, but it has been modified using

other data where appropriateft



2. Emission Factors

Federal Env1ronmenta1 Protectlon Agency Em1551on Factors'

The most recent em1551on factors for motor vehlcles publlshed by '
theAU.S. Environmental Protection Agency are g1ven in Table 1 (revised
Table 14 of [1]). These ¢missibh‘factors represent the Weighted emission
factors for a nétionai vehicle distribution (ége'and vehicle type), but
were caléulated'gsing eﬁiséion factor data from individual vehicles. Urban
and rural emission factors in Table 1 6nly reflect the differences in driv-
ing speéd‘and éctually wére aevéiépéd frdm the same.eXpefimental data. A
national'esfimate of the effect of ingtallingzéontroi devices on older cars
(retrofit) is shown in Figs. 2, 3, and 4.5 The local effect of a retrofit
abatement strategy would, of course, depend upon the distribu£ion of vehicles
in the local area. |

These federal emission factors (Table 2) are based upon the 1972
federal test cycle and therefore assume .thatevery 7.5 mile trip includes a
"cold start'. The first few minutes of ''cold-start' operation release a
dlsproportlonate amount of the total emissions (carbon monoxide and hydro-
‘carbons) in the average 23-minute cycle, as 1llustrated by Figs. 5 and 6ﬁ
These extra emissions are caused by the non-gaseous state of the heavier
hydrocarbons during start and wam-up period. Since every Vehicle'trip does
not include cold-start operation and certain local environments (i.e. urban

freéways) probably do not receive ''cold-start" emiésions, the driving cycle
emissions should not be aggregated but separated, so that emissions charac-
teristic of the pperation of the road or roads caﬁ be obtained. Even with
the new 1975.federal test cycle, which tries to approximate the average

urban trip, it is unreasonable to assume that all segments of the trans-

portation system receive '‘average'' emissions. As-was previously explained,

10
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Table 1. Emission Factors for Gasoline-Powered Motor Vehicles

1b per 1000 vehi i)a
Emissions 1960 1965 1970 1971 1972 1973 1974 1975 1980 1985 1990
Carbon Mbnoxideb
Urban (25) 265 "~ 265 220 -200 185 170 160 130 80 60 50
Rural (45) 150 150 130 120 110 100 90 80 40 20 20
Hydrocarbonsb |
- Evaporation 6 6 6 °5 5 4 4 3 0.9 0.1 Neg.
Crankcase® 9 6 2 1 1 0.7 0.5 0.5  Neg. ‘Neg. - Neg.
Exhausts ' e S _

Urban 36 36 - 26 24 21 19 16 - 13 4 2 2
Nitrogen Oxides (NO,)® 23 23 17. 16 413 11 9 2 1 0.8
Urban 18 19 20 20 .- 20 18 17 15 11 5 4
Rural 21 22 23 23 23 21 20 18 13 7 5
Partic:ulatesd’e 1.3 1.3 1.3 1.3 1.3 1.3 1.3 - 0.4 0.4 0.4: 0.4

, Sulfur<bxides (SOz)fh 0.4 " ‘_ .'No legislation is in effect or has beén proposed fo?
Aldehydeé (HCHO)g 0.8 4 these pollutants and thus only one factor is presented.
Organic Acids (Acetic)! 0.3 '
'al- To convert emission factors to 1b/1000 gal, assume the - - e - Urban Factor = Rural Factor
~ average gasoline-powered engine gets 12.5 miles per gal. £ - Based on sulfur content of 0.04% and a density
b - Reference 86 . of 6.17 1b/gal. !

References 23, 38, 95
References 23, 95, 96, 97

c - Crankcase emissions for.vehicles after 1962 are neglible.
These factors are based on pre-1962 vehicles left in the - h
vehicle population. :

0Q
1

d - Reference 94
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the philosophy will be to prov1de emission factors which will reflect the

dlfferent oneratlng characterlstlcs of urban and rural transportatlon systems. _

2.1 Light-Duty Vehicle Emission Factors

Light-duty vehicles form a.class (Class I) that contains all passen-
‘ger cars and ail trucks whose gross vehicle weight (GVW) is less than 6,000.
pounds. The only difference in the estimated emission factdrs‘hetween the
cars and 1ightfduty trucks arises-through differences inideterioration esti-
mates. There does not appear to be any consistent trend in em1551on factors
for the many different sizes of englnes in llght duty vehlcles Federal
test results for 1971 cars and trucks8 showed a wide variation in emissions
from vehicle to vehlcle, but.there was nc correlatibn between size and
emissions. ' - "_ v._'l ' ‘ B . | ?;

Table 27gives.emiseioh'factore,for light—dhty.vehicles under the
1972 federal test procedure. - ‘Carbon monoxide and.nitrcgen exide emiseionv*
factors are for the exhaust, while the hydrocarbon emission factors are
given for all three vehicular em1551on sources: - exhaust, crankcase, and
evaporative These emission’ factors represent ‘the emissions from vehlcles
in the1r productlon years. and do not take 1nto account the deterloratlon |
due to age. Deterioration factors for light-duty vehicles (cars and light-
duty trucks) are given in Table‘S.. These deterioration factors are supposed
to apply in any given year, sotthat a 1970 car in 1975 has'the same deteri-
oration factor as.a 1965 car in 1970. This, of course, may not be a valid .
assumption, since'the'deterroration of cohtrol devices is not yet knownr

Control devices have been progressively added to light- andtheavy-
duty vehicles since 1963. Figure 7 shows the exhaust, crankcase, and evap-

orative control devices ad@ed to automobiles. in 1963,. 1968, and 1971.

17
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Table 2 -

Light-Duty Vehicle (<6,000# GVW)'
“ Air Emission Factors
_Carbon ‘ Nitrogen . . o | - B Hydrot:a’rbons ,
: Monoxide -~ . Oxides . - (gm/mi . : S

‘M(_)del . (gm/mi) - (gm/mi) © -+ . - BExhaust _ -~ Crankcase 4 Evapqrative‘
1960 - . 110, 64 131 a4l S R
1961 110¢ - 131 - 41 | .0
1962 110, 13.1 3 4.1 )
1963 - 110: 13.1 - 8
1964 . 110, 13 -
1965 . 110. 13,
1966 - 110, - 13.
1967 ~ 110. 13,
1968.. . S0
1969 - 50
1970 . 35,
1971 350
1972 . 3L
1973 3L
1974 - 31,
1975 < 0 47
1976. . 4.
1977° ¢ . 4l

~1978. . 41

w

C O O O 0 O OO0 O O O © o 0w W
NI FORN J BT JCR FCO RN FC R SO RN IS B
e ' @ - L] - - . L]

: NN N R TN OOy O OOy
] ) . [ . . [ L] . L] . LR . - L) ) - [
R B R B B B e T B N

L] . - . e . .

0

0
1 0
1 0
1 0
1 0
6 0
6 0
5 .0
.5 5
1 5
1 2
1 2
5 2
4 2
4 2
4 2



Table 3

L TGHT=DUTY~VEHICLE DETERTORATTON- EACTORS

~ LIGHT DUTY LIGHT DUTY TRUCK

‘ DETERIORATION - - DETERIORATION
. . . Carbon ‘Hydro- “Carbon Hydro-
. ~ Monoxide - .‘carbons o _Monoxide o }carbc_)ns
. 1.065

1.063° - 1.055 1.075

10
11

12
13
14
15

L
1.

1

.235
252
265
.2_7‘5_4

. 285

.292
296

.301
) 302

302

s
210

299

.302
3020 -

ST
1.

145 o

175

.190
o5
.198
.200
.200
201
.201
.202
.202
. 203
.203 -

.»20.3"'

203 .

19

. | "
1.
1.

.268
. 280

.288
.295

.302

. 303
.304 -

.305

.305
.305 -

170
215.
242
.257

:300

1.
1.

150
178 -

192

.198
1200
.200
.200
.201
.201
.202
.202
.203
.203
.203 .

.203:
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A. " Hydrocarbons

Exhaust Emissions

" Thé ‘exhaust gases are -one source -of hydrbcarben.emissions from motor
vehicles. The emission factors will distinguish between urban and rural
driving conditions. Differences between urban and'rural emission factors
consist solely of corrections for vehicle speed and do not correct for any
other operat1ng character1st1cs wh1ch may d1ffer between urban and rural '
vehicle’ dr1v1ng cycles Urban and rural emlss1on factors are calculated
using a ser1es of factors wh1ch account for veh1c1e deterloratlon and oper—
atlng condltlons Equatlons 1 and 2 below are used to, calculate the hydro-
carbon exhaust em1551ons |

i Urban .
Urban exhaust emission factor of hydrocarbons (HC) in any year y

(1960 1990) for cars of age i are calculated u51ng Equat1on (1)

UEHC, = (HCER ) (SA) (THS) (DET ), - | ¢h)
where
UEHCi = urban exhaust emission factor (gm/mi) in year y for cars
built in the year y- i.
HCERi ‘=" exhaust factor (gm/mi) for HC for year y-i from Table 2;
SA = a conversion factor from summer (e.g. test conditions) to
_ annual temperature (factor is given in Table 4).

THS = a conversion factor (. 825) ‘which converts the emission .
factor from a test speed of 18 mph to the average urban
speed of 25 mph;

-DET .= deterloratlon:factgr for vehicle of age i (Table 3).

~ Rural:

Rural emission factors for hydrocarbons are calculated using

Equation (2)::. -

21



REKC, = (HCER;) (SA) (THS) (HUR) (DET,) o 2)

where

- REHC, . rural exhaust emission factor. (gm/ml) in year y for cars
- built in the year y-i;,

‘HUR =a conver51on factor ( 67) wh1ch converts the emission factér
“from the.average.urban speed:-of 25.mph to the average rural
speed of 45 mph : ‘ |

Crankcase Em1551ons T

Crankcase hydrocarbon emlssions are a result of vaporS'whlch‘are
released through the "breather" of the crankcase vent11at1on system " A
Pos1t1ve Crankcase Ventllatlon (PCV) control system was 1nstalled on
Callforn1a cars 1n 1961 and on 1963 models nat10nw1de.' The resultlng “cut-
backs in nYdrocarbon emissions from the crankcase can'be.seen'in‘TaBle'Z
Additional em1551on controls which v1rtua11y ellmlnated hydrocarbon emissions
from the crankcase were added to cars in 1968. - |
| Crankcase emissions for a car of age i in yeer y ere described by
Equation (3) . | o 4>  - |

= (CRANK;) (DET,), o 3
wﬁere
CRi = the crankcase emlssions (gm/mi) for a car of;age l,in¢§ear y;

- CRANK '= the emission factor (gm/ml) for a car of year Y- 1 from
'Tdﬂez :

Evapcratlve Emlssions

,Evaporatlve hydrocarbon emlsslons are a result of - the evaporatlon
of gasoline from the fuel system. Controls to reduce hydroc¢arbon evaporative
losses were installed on 1970-model California cars and nationwide on 1971
models. | |

The evaporative emissions EVi in the given year y for vehicles of
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age i is just the value in Table 2 corresponding to year y-i.

B. Carbon Monoxide

Unlike hydrocarbons, carbon monoxide is emitted exclusively from
the exhaust. A control system was added to 1971 model cars (Fig. 7) which
reduced hydrocarbon and carbon monoxide exhaust emissions.

Urban |

, R
The urban exhaust emission factors of carbon monoxide (CO) are

calculated using Eduation (4):"'

UECO, = (COER,) (SA) (TCS) (DET.), -~ @)
where
'UECOi = the urban emission factor (gm/mi) for a vehicle of age i
in year y; .
COER.i = the emission factor (gm/mi) for cars of year y-i in Table 2;
TCS = a conversion factor (.766) for CO from the test speed of
18 mph to the average urban speed of 25 mph.
Rural o |

Rural carbon monoxidé;factors are calculated using Equation (5):

RECO; = (COER;) (SA) (TCS) (CUR) (DET), . ()

where -

,RECOi = rural emission factor (gm/mi) for a vehicle of age i in
year y; :

CUR = a conversion factof (.61) for CO from the average urban
speed of 25 mph to the average. rural speed of 45 mph.

C. Nitrogen Oxides‘ |

Like carbon monoxide, nitrogen oxides are emitted'exclusively from

the exhadst.
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Urban
Urban emission factors for nitrogen oxides can be calculated from '

Equation (6):

'.UENoi-='(NOERi) (SA), - . ot S (6)
' wheré
UENO, = the urban emission factors (gm/mi) for a vehicle of age i
in year y (Table 2);
! .
_NOER; = the emission factor for cars of year y-i.
Rural

The rural emission factor for nitrogen oxides is calculated in the
same way as the urban factor. The only difference is in the value of SA
(summer-to-annu31:conversion) frqm Table,4.- The,conversion,factpr from urban

to rural driving speeds is 1.0 for njtrogen‘oxides (no‘speed dependence) .

2.2 Heavy-Duty. Vehicle Emission Factors

Heavy duty:véhiCieélare divided into three classes:
Class II (6,000 - 10,000 1b., GVW)

Class IIT (10,000 - 19,000 1b., GVW) -

Class IV (Over 19,000 1b., Gvi)
A distinction between diesel .and gasoline heavy-duty vehicles is made, so that
the classification listed above' is used- for heavy-duty gaSoline’Vehicles
only. The héavy-duty Vghicle.weight cla;sificgtions'range from 6,000 to '
over 19,060 ib,;-éVW;:yet fhe enéine &ésigﬁs>ére basically siﬁilar. One
school of thought concerning éemission factors for heaﬁy-duty gasoline
vehicles is that thgy are proportidnal to weight; howéVéf; théré‘has‘not
beeﬁ enough d;té‘to sﬁpportAor-contradict”this assuﬁption. Although it

seems- reasonable that the emissions from heavy-duty vehicles are weight-

dependeﬁt, a proportional factor probably overcompensates for the differences
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Table 4. Stnmer="to=ArnnualConvers ion Factors

o 1.12 1.0
Co e 1.085 - 920
N0 1260 1.295
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due to Weight; Some stgdies6 have shown this weight dependence, but not a
proportional dependence. |

| Thé.present-position taken.by-the'U.S. Environmental Protection
- Agency 1is that there is no-weight dependence for heavy-dutyﬁgasoline ttucks.
Emission factors presently used by the‘EPA for heavy-duty trucks? are given
in Table 5. Since ﬁéavy-duty gésoline'trucks‘(> 6,000 1b., GVW) have |
engines very similar and in many cases indentical to those of light-duty
trucks, the détérioration factors for 1ight;auty trucks are also used for
the heavy-duty vehicles. Emission factor calculations for heavy-duty gaso-'
line trucks ére made in the same way as for light-duty vehicles,'éxcept the
basic'emission factdrs.are taken from Table 5.

2.3 Diesel Vehicle Fmission Factors . -

'Although diesel trucks. represent a small pefcentage of the mbtor"
vehicles in'the U.S. (.7%), their emissions are quite high and.they may
actually make up a high fractlon of the vehicles on a partlcular road. Basic
- emission factors for diesel trucks and buses are given in Table 6. The
emission factors found in Table_6<d15t1ngu15h between pre-1970 and post-1970
. diesel engines. This change in emissions came as a resﬁlt of thé addition
of a new needle valve injector which reduced the amoﬁnt of fuel which canvbe
' burnedﬁ_ The result of this engine modifi¢atioh was to decrease the level of -
hydrocarbon and carbon monoxide emissions, but the improved engine combustioﬁ
-efficiency is feflected iﬁ the increase ih nitfbgen oxidé emissions.

Emission fgctots in Table 6 are dependent upon‘fqel usage. To
convert eﬁissions to a per-vehicle-mile scale, a mileage factot of 3Amiles/gal
'is.assuﬁed for diesel trucks and buses. The actuél mileage for diesel trucks
probably varies frqm 2 to 5 miles/gal, depending upon the operation of the

vehicle. ~Three miles per gallon represents an average number, but if .the
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Table 5. Heavy-Duty Gasoline Trucks (>6,000# GVW)
: -~ Air Emission Factors

Carbon . Nitrogen | I ' Hydrocarbons

Model =~ Monoxide Oxides _ : (gn/mi) - : o
Year . . (gm/mi) - (gm/mi) . Exhaust : Crankcase . Evaporative
1960 . ~ 128.5 9.5 : ‘ 18.7 5.2 - 13.0
1961 : . " . ’ " : . " . P ] . IY
1962 ) ) : LA . 1" . . o 1A : 1t ‘ "
1963 " .on - . " " ) 'n
1964 - ' " 1" : .n - " o "
1965 ) . " - . " P . e " v_' "
1966 . _4 X} - ‘ rt. A 1" - ) " T
1967 Lo ~ A o 5.2 o
1968 - " S o B (V. "
1969 S . " | 18.7 5 . .
1970 - 80.0 . R 15.1 o - "
1971 ] " ) " . B " "o : - N
1972 . " | " / K B 3.0
1973 - 43.0 8.5 7.8 " .8
1974 . 43.0- 8.5 "o " "
1975 37.0 6.4 5.3 " "
1976 30.0 - 3.3 2.7 " "
1977 ' 27.0 3.0 2.4 . " "
0 3.0 2.4~ " "

1978 27,




~ roadway being examined has continuously moving traffic at a moderate speed,

the emission factors should probably be adjusted for . the differences'in fuel -

usage.
: ' Table 6 1

Diesel Engine Air Emission Factors

' (Grams per vehicle mile)
Pollutant | S Engine Prior to 1970 . After 1970 .
Carben Monoxide,(gm/mi) o 49.2 o 32.5
Hydrocarbons (gm/ml) o 9.84 _ ' 3.8
Oxides of Nitrogen (NOZ) (gm/ml) . 51,5 . 76.4

2.4  Speed Adjustments to Emission Factors

The emission factors:previously described are calculated at one
vehicle speed, 25 mph for- urban -or 45 mph for rural. Slnce the average
vehlcle speed on roadways can vary qulte w1dely in both the urban and rural
environment, some correction should be made for the d;fferenqes in speed.
Speed adjustment curves for earbpn monoxide and hydrocarbens are given in
Figs. 8 and 9 respectively. These curves are reported along with the weight-
ed emission factors found in McGraw and Dup.rey.1 A recentistudy in California
-shows a speed dependence'to.the emissionlfactors, but emissions do not
continue to decrease uith'increasingpvehicle.speed as the turves in Figures 8

and 9 indicate. However; the Calrfornia data uas based on a very small

sample of cars using a dynamometer and does not necessarlly contradlct the
federal speed- dependent data, wh1ch was taken in traffic and therefore in-
‘cluded congestlon effects. Because the federal data is based on urban traffic
51tuat10ns it represents the congestlon effects which occur in typical urban
- traffic. For a free- f10w1ng highway the federal speed correctlon will over-

estimate the effects of:speed“on the em1551on‘factors, ‘Until more data
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‘becomes available, it is best to use the speed-dependent curves given in
McGraw and'Duprey,1 but the speed correction curves should not be used

above 55 mph.
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3. Air Pollutant Emission Computer Programs

.. _Air_pollutant emissions_ from ground. transportation_sources_vary_. .

quite widely, depending upon the type of sources and the transportation
system. Two computer programs ﬂere written to relieve‘the environmental
impact analyst of the emission calculation burden. The first program,
TREFACT, calculates the emission rates for vehicles or mixes of vehicles
based on vehicle usage (speed, vehicle miles,; type of trip). The second
program, TREMISS, was developed to calculate emissions for the complex
traffic simuiation grid used by urban regional transportation planners.

The outputs from a typical regional traffic'simulation model (origins,
vehicle miles, speed) and TREFACT outputs are used to calculate grid-depend-
ent emissions for the entire urban region. A detailed description of each

of these programs follows, along with input descriptions and sample problems.
Complete listings of both programs are contained in Appendix A.

3.1 Transportation Emission Factors: (TREFACT)

TREFACT calculates emission factors for transportétion systems wifh
widely varying vehicle types and operating conditions. Emission factors can
be calculated for any year between 1960-1990 for 6 classes of vehicles. A
vehicle-class-weighted emission factor is also calculated. Options are
available to include the effects of cold-start operation, retrofitting con-
trol devices on pre-1968 vehicles (class 1 only), and consideration of diesel{
powered vehicles. |

Automobiles are assigned Clasé 1, light-duty trucks (<6,000# GVW)
Class 2, heavy-duty trucks (>6,000# GVW) Classes 3-5, and diesel trucks
Class 6. Any of Classes 1-5-can be changed to represent any tybe of vehicle,
providing the appropriate emission factors and deterioration rates are

changed in the input data. Emission factors for each year from 1970 to 1985

31



are given in Appendix B, for -both Cook County and federal age and mileage
factors, with and without cold-start emissions calculated separately.

Sample input, problems, and outputs will be given at- the end of
the inbut description to illustrate the program options, input data setup,
and output formats available. .

3.1.1 Input Data Description

The basic input déta.deck'for TREFACT is schematically shown in.
Fig. 10. The basic input deck will have 46 cards.umless.default data are
selected on card.z,.in.whichcase5card§ 29-32,45, and 46 could be omitted.
A1l other cards must be inserted in the basic deck. A Year/Optign card
must be inserted for every case.., The cold-start cards, retrofit card, and
diesel card represent additional data required for options selected on the
Year/Option card. If. the option data (Cold-start, retrofit, diesel) does
not change from the previous case; then the option cards are not required
and the program uses the data from the previous case. If any of the basic
input ‘data must be changed, then the entire Basic data deck of 46 cards

must be assembled and the program rerun.
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Fig. 10, TREFACT Input Data Deck Structure -



. Basic 46 Data Cards

CARD 1 Title Card (9AS)

Variable | Columns Coﬁtents-
TITLE , ' 1-72 - Identlfylng information printed at the top
' of each output (maximum 72 characters)
CARD 2 Vehicle Distribution Options (314)
Variable  Columns . Contents |
CHANGE (1) - 1-4 If nonzero, automobile age and usage data
' ‘ © will be input on cards 29-32.*
CHANGE(Z)z - 5-8 - If nonzérd; distribution-fbr Classes 1-5
: i : 'fwill”be input on card 45“* o
CHANGE (3) ' 9-12 1'}/>f1f Honzero, dlstrlbutlon ‘for Classes 1-6

~ will be 1nput ori card 46. *

- Carbon Monoxide Exhaust En1551bﬁ '
CARDS 3-6 Factors, Classes 1 and 2 (9F8 0)

Carbon monoxide exhaust em1551on factors
. . (grams/mile) for light-duty vehicles
ro T ~ (Classes 1 and 2) for years 1960-1990
: : (31 values).” These emission factors are
for light-duty vehicles (cars,-light-duty
trucks) in their model years (i.e., 1960
car in 1960, 1970 car in-1970, etc.)

Variable - Card Columns Contents

BYEFCO(1,1) 3 . 1-8 . CO emission factor for 1960 vehicles
BYEFCO(1,31) 6 - 25-32 - CO emission factor for 1990 vehicles

*Default data in Table 7.is used if CHANGE is zero.
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_ Hydrocarbon Exhaust Emission - Same as cards 3 to 6 except
CARDS 7-10 Factors, Classes 1 and 2 (9F8.0) for hydrocarbon emissions

Variable Qgrdi - Columns  Contents
BYEFHC(1,1) 7 - 1-8 HC exhaust emission factor for 1960 vehicle.
BYEFHC(1,31) 10 25-32  HC exhaust emission factor for 1990 vehicle.
Nitrogen Oxide Exhaust Emission -Same as cards 3 to 6 and 7 to
. CARDS 11-14  Factors, Classes 1 and 2 (9F8.0) 10 except for nitrogen oxide
' ' B emissions .
“Variable Card = Columns Contents’
BYERNO(1,1) 11~ 1-8  NO_ emission factor for 1960 vehicles.
BYEFNO(1,31) 14 = 25-32 NO_ emission factor for 1990 vehicles.

S } Carbon-Monbxide Exhaﬁst Emission
CARDS 15-18-  Factors, Classes 3- 5 (9F8 O)

Carbon monoxide exhaust emission factors

" (grams/mile) for Classes 3-5 for the years
1960-1990 (31 values). These emission
factors again represent the vehicle in its
production year.

Variable Card Columns - -Contents

BYEFCO(2,1) 15 1-8 CO emission factor for 1960 vehicles
. . . (Classes 3-5) .

BYEFCO(2,31) 18 $25-32 CO ‘emission factors for 1990 vehlcles
o A S C (Classes 3 5) :

_ : Hydrocarbon‘Exhaust Emission | Same as cards 15 to 18 ex-
CARDS 19-22  Factors, Classes 3-5, (9F8.0). cept for hydrocarbon emissiors
Variable Card .- Columns - Conténts '

BYEFHC(2,1) 19 . 1-8 - - HC.exhaust emission factor for 1960 vehicles ns

(Classes 5-5)

BYEFHC(2,31) 22 = 25-32 HC exhaust emission tactor for 1990 Vehlcles an
: (Classes 3-5) - i
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Nitrogen Oxide Exhaust

Same as cards 15 to 18 and

Classes 3-5, (9F8.0) 19 to 22 except for nitrogen

oxide emissions

: 1,Rura1 equlvalent of SAUHC

NO emission factor. for 1960 Veh1c1es

NO emission facior for 1990 vehicles

Speed adJustment factor for CO from test.

‘speed of 18 mph to the urban speed of *-

. Speed adjustment factor for HC from 18 to

Speed adjustment factor for CO from urban -
speed of -25 mph to rural speed of 45 mph

AdjuStmént factor for HC from 25 to 45 mph

"Adqutment factor for HO from 25 to 45 mbh

CO Conversion factor from summer (test condi- -
tions) to annual temperature for urban driving.

HC conversion factor from summer (test condi-
tions) to annual temperatures for urban

NO conversion factor for summer-to- annual

~ temperatures for urban dr1v1ng

Rural equivalentfof‘SAUCO

CARDS 23-26 Factors,
Variable © * Card  Columns CohtentSfA 3
BYEFNO(2,1) 23 - 1-8
. : . . (Classes 3-5)
BYEFNO(2,31) 26 25-32
: (Classes 3-5)
CARD 27 . Speed,ConVéfsioﬁ chtors (5F8?0j‘
‘ Variablé : Columns Contents
TUCO 18
25 mph
TUHC 9-16
.25 mph
URCO - 17-24
URHC 25-32
URNO 33-40
-CARD 28 . Summer to Annual Conversion Factors
‘ (6F8 0) -
Variable ‘Colums - Contents
SAUCO 1-8
SAUHC 9-16
. : . driving
SAUNO 17-24 . -
SARCO. 25-32
SARHC - 33-40
SARNO 41-48

Rural equlvalent of SAUNO
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If CHANGE(l)'(Card Z)iis-nenzero; Cards 29-32 must be included.

Distribution of automobiles by

GARDS—29-30——age—for—1l4—years—(9F8-0)—

Variable °~ Card®  Columns  Contents
REGIS(1) 29 1-8 Fraction of automoblles that are of age 0
' : (new)
REGIS(2) ' " * 29 . 9-16 ~ Fraction of automobiles that are one year
. ' : old
REGIS (13) ‘ 30 25-32 Fraction of automobiles that are 12 years
old
REGIS(14) 30 33-40-: . Fraction of automoblles that are 13 years

old or older‘

Automobile annual travel (miles) -
CARDS 31-32 for 14 years (9F8.0)

~ Variable ~ Card Columns' _Contents

AAT(1) 31 Co1-8 Average annual travel (mlles) for automo-
‘ biles of age 0. (new)

AAT(14) 32 ©33-40 Average annual travel inles) by automo—
' ’ b11es 13 years old or older

~ REGIS and AAT are. used to determine the fraction of
miles traveled by vehicle age

Fraction of travel of vehicles in
CARDS 33-34 Classes 2-5 for 16 years (9r8 0)

Variable Card Columns Contents

PTRﬁiT(l) | 33 o 1-8- ~  :Fraction of travel of Classes 2-5 that are
of age 0 (new)

PTRVLT(16) - 34 49-56 Fraction of travel of Classes 2-5 that are
15 years old or older
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CARDS 35-36

 Variable

DCCO(1)

DCCO(13)

DCCO(14)

CARDS 37-38

Variable

DCHC (1)

DCHC(14)

CARDS 39-40

Variable

DTCO(1)

- DTCO(2)

DTCO(16)- -

Deterioration rates for carbon monox1de.--

" for automobiles (9F8 0)

Card Columms ‘_Coﬁtehté”

35 1-8 €0 deterioration factor for automob11es~
' 'that are of age 0 (new) ‘

36  b25f32 co deterloratlon factor for automobiles .
S that, are 12 years old

36 33-40 CO deterioration factor for automobiles
- ' that ‘are 13 years old or older

hDéterioration‘factors'for hydroéarbbns
for automobiles -(9F8.0) . .

Cérd Columns Contents

37 . 1-8 . *zxtHC-equivalentiof DCCO(1) - °
38 33-40 ,  HC equivalent of DCCO(14)

Deterioration factors for carbon monox1de
for Classes 2- 5 (9F8 0)

Card - Columns - Contents

B 39 o 'iiSH”ﬁ'x Co deterloratlon factor for trucks of

age 0 (new)

39 9-16 CO deterioration factor for trucks of
~age one :
40 - 49-56 0 deter10rat1on factor fot trucks that ,

are 15 years and’ older
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CARDS 41-42

Variable

DTHC (1)

DTHC (16)

" CARD 43

Variable

CREF (1,1)
CREF(1,2)

EVEF(1,1)

EVEF(1,2).

EVEF(l,S)

CARD 44

Variable

~ CREF(2,1)
CREF(2,2)
EVEE(é,l)
EVEF(2,2)
EVEF(2,3)

Deterioration factors for hydrocarbbns

-for Classes 2-5 (9F8.0)

Card  Columns . Contents

41 1-8 HC equivalent of DTCO(1)

42 49-56 HC equivalent of DTCO(16)

Crankcase and evaporative (HC) emission
factors for light-duty vehicles
(Classes 1 and 2) (5F8.0)

Columns Contents
1-8 | .- Crankcase emission factor for pre 1963
vehicles
9-16 Crankcase emission factor for vehicles
built in the years 1963-1967
17-24 Evaporative emission factor for pre-1971
- vehicles :
25-32 ' Evaporative. emission factor for vehicles
“built in the years 1971 and 1972
33-40 ‘ Evaporative emission factor for post-1972

vehicles

Crankcase and evaporative (HC) emission
factors for vehicles in Classes 3-5 (5F8.0)

Columns
1-8 | B " CREF(1,1)
9-16 - CREF(1,2)
: h Classes 2-5
17-24 equivalents of 4 EVEF(l’l)
25-32 | - EVEF(1,2)
33-40 , EVEF(1,3)
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In addition to calculating emission factors for éach individuai
class of vehicles, a 'weighted' emission factor is also calculgted as a
linear éombination of the individual class emiséion factors and a class
weighting factor.. If CHANGE(2) is nonzero, then weighting factors for.
Classesll—S must be included on Card 45 in order to calculafe a weighted .

emission factor.

Class weighting factors for.

CARD 45 Classes 1-5 only (5F8.0)

Variable . Columns _ Contents o |
WFCTR(1) '1-8  Weighting factor for Class 1
WECTR(5) 33-40 . Weighting factor for Class 5

If CHANGE(3) (Card 2) is nonzerd, then weighting factors for
Classes 1-6 must be included on Card 46 in order to calculate a weighted

emission factor.

Class weighting factors tfor

CARD 46 Classes 1-6 (6F8.0)

Variable - Columns = = Contents

DWFCTR (1) 1-8 " Weighting factor for Class 1
DWECTR(6) - 41-48 Weighting factor for Class 6

The previous 46 cards represent the basic data which will be
used to calculate emission factdrs for ‘any year and/or for coid-start,‘retro-
fit, and diesel options. If any of the basic data requires changing, the |

program must be rerun.
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YEAR SELECTION/OPTION CARD (416)

—Contents

Year between 1960 and 1990 for which emis-

sion factors will be calculated.

‘Cold-start selection paramater. If <0,

cold-start emission factors will be calcu-
lated. (Cold-start calculation parameters
are input; see the Cold Start Parameter
Cards.) If = 0, cold start is not included.

If >0, cold-start emission factors will be

~-calculated but not input.

Variable Columns

YEAR 1-6

CLDSTR . . 7-12
RTROFT ~ ~ 13-18

DIESEL 19- 24

-For cold-start emission factors, CLDSTR

must be <0 the first time cold start is
calculated, and whenever changes in the

- cold-start parameters are required.

Retrofit selection parameter. If <0, retro-
fit for automobiles is included and the
parameters are input; see Retrofit Parameter
Card. If = 0, no retrofit occurs.

If >0, retrofit is included but no input
occurs. '

For retrofit cases RTROFT must be <0 the
first time retrofit is calculated and when-
ever changes in the retrofit parameters are
required. = :

Diesel selection parameter. If <0, diesel
(Class 6) emission factors are calculated
and the diesel factors are input; see

‘Diegel Parameter Card.

If = 0, no calculation for diesels is done.

If >0, emission factors are calculated for
diesels, but no input of diesel parameters
takes place.

>
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If CLDSTR <0, the following 9 cards must be 1nc1uded

COLD START PARAMETER CARDS (9F8.0)

CARDS 1-4 Cold Start Fractions for CO

Variable 'Card~A ' Colums - Contents

FCSECO(1) 1 1-8 Fraction of CO emissions (from a 1972
: IR ’ - federal test cycle) for 1960 vehicles
due to cold start.

FCSECO(31) 4 . 25-32  Fraction of CO emissions (from a federal
L - o . test cycle) for 1990 vehlcles ‘due to
cold start.

CARDS 5-8  Cold Start Fractions for HC

Variable. - Card  Columns Contents
FCSEHC(1) , -5  1-8. ' HC.equivalent of FCSECO(1).
FCSEHC(31) 8 25-32 HC equivalent of FCSECO(31).
CARD 9 Cold Start Mileage Factors
Variable Columns - Contents

 CSTL . 1-8 -~~~ Miles of cold operation.
CST2 9-16 - Miles of hot operation
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RETROFIT PARAMETER CARD (3F8 0)

If RTROFT <0, 1nc1ude the follow1ng card

Variable

RETRO(1)

RETRO(2)
RETRO(3)

are used.

. Columns

1-8

9-16
17-24

Contents

Fractional reduction of CO emissions on all
pre-1968 automobiles. .

' HC equivalent of RETRO(1)

NO equivalent of RETRO(3)

If DIESEL <0, include the following; otherwise default values

DIESEL' PARAMETER CARD (7F§.0)
Variable . -

DIEF(1) |

DIEF(Z)

DIEF(3)
DIEF(4)

DIEF(S) -

DIEF(6)
DIMIF

Columns

1-8

9-16

17-24
25-32

33-40
41-48
49-56

Contents

.CO em1551on factor for the years: precedlng
1970.

HC equivélent of DIEF(l)

vNO equlvalent of DIEF(l)

' CO emission factor for. the- years following
1969 (1970+).

HC equivalent of DIEF(4).
NO equivalent of DIEF(4).

Diesel vehicle mileage (miles/gal):
If zero, 3.0 mi/gal is assumed.
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REGIS(I)

REGIS(2)

REGIS (3)
REGIS (4)
REGIS(5)
REGIS (6)
REGIS(7)

AAT (1)
AAT(2)
“AAT(3)
AAT(4)
AAT(5)
AT (6)
AAT(7)

WFCTR(l)
WFCTR(2)
WFCTR (3)

WECTR(4) ...

WECTR(5S)

DWFCTR (1)
DWICTR(2)
" DWFCTR(3)

DIEF(1)
DIEF(2)
DIEF(3)

Table 7.  TREFACT Default Data

(used if no data is supplied in the input deck)

‘Automobile Age Distribution (Cards 29-30)

0.109. REGIS(8)
.0.104 - REGIS(9)
0.100 REGIS(10)
0.096 ~ REGIS(11)
0.091 -~ REGIS(12)
0.086 REGIS(13)
0.080 REGIS(14)

Automobile Travel Data (Cards 31-32)

13,200 AAT(8)
12,000 - AAT(9)
11,000 " "AAT(10)
9,600 © AAT(11)
9,400 AAT(12)
8,700 AAT(13)
8,600 . AAT(14)

~ Class Wéighting Factors (Card 45)
0.830 . ‘
0.087
0.025
- 0.016°
0.042

Class Weighting Factors (Card 46)

0.811 * DWFCTR(4)
'0.085 " DWECTR(5)
0.024 DWECTR(6)

Diesel Parameters

49.2 DIEF{4)
9.84 DIEF(S)
51.5 DIEF(6)

44
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074
.066
.056
.045 .
.032
.017
.042

© 8,100 .

7,300
7,000
5,700
4,900
4,300
4,300

- 0.016

0.042

0.022

32.5
3.78
76.4



3.1.2 TREFACT Sample Problem

Table 8 lists the 1nput data for a typ1ca1 TREFACT problem. There

are 44.ba51c data cards and srx year/optlon cards. (Cards 45 or 46 in the
" basic data deck were not included because the default weighting factors were
selected ‘on card 2.) The first three cases do not separate cold start
emissions, wh11e the last three cases calculate cold-start emissions sepa-
rately. * Since the last three cases include separate cold-start calculations,
the coid-start'data is included after'the‘first year/optionveard; it was. not
added for‘the other two eold-start casee;because the data‘is assumed the
' eame as in the previous case when CLDSTR on the year/option card is greater
. than 0.. Noddiesel cards\were input (default yalues were used), ae'is indi-
jcated by the varlable DIESEL (equal to. 1) on. the year/optlon cards.
“The title 1nd1cates that a Cook County .vehicle age distribution was

- used for thls problem Table ) llsts the Cook County dlstrlbutlon which
1d1ffers from the default nat10na1 dlstrlbutlon in Table 7. The vehicle age
distribution is certainly one set of data-whlch,Var1e5‘w1dely'from region.
to region and uithin each region; . |

| -Figure 11 shows the sample outputs which correspond to the input
_data in Table 8. No basic data was chauged in the six cases, only the
study year and'the cold;start option. If hasic data were to be changed,
this would require a new problem run and could not bevstacked as additional
case.

3.2 . Transportatlon Em1551on Factors (TRRMISS)

: Urban reglonal transportatlon plannlng involves an enormous computer
traffictslmulatron system. The typical Chicago Area Transportatlon Study
(CATS) traffic simulation network has approximatoly 1,809 transportation

activity grids which cover the eight-county Chicago metropolitan area. A
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Table 9. Cook County Vehicle Age Distribution

REGIS (1) .1163
REGIS(2). 1442
REGIS(3) .1307-
REGIS(4) 1124
REGIS(5) - a .1090
REGIS(6) CoL1047
REGIS(7). .0815 - -
REGIS(8) S 0673
REGIS(9) . .0523
REGIS(10) 0296
REGIS(11) - L0230
REGIS(12) : 0101

© REGIS(13) | .0042

REGIS(14) - - .0149
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Bk kAS COOK COUNTY AGE & MILEAGE FACTORS EXEEERRD

MOTOR VEHICLE EMISSIGN FACTORS FUR 1970
(GRAMS PER VEHICLE MILt)

CLASS 1 2 - 3 e G- T .6 T WMELGHTED
EMISSIUNS : ' ‘ ' : :

CARBON MONOXIDE. : ' , :
UKBAN 30.94 96.0% 128.54 128454 128.54 47.5% 89439
RURAL 41.86 49,68 66 .49 66 .49 ' 66.49 47453 YN

HYDRQOCARBUNS : R .

EVAPGRATIOUNS 3.00 ' 3,00 3.00 " 3.00 3.00 0.0 2.93
CRANKCASE 0.84 2.04 4,46 4o46 4.46 0.0 1.22
EXHAUSTS , . - .
UR B AN 1.0l 11.84 20.02 . 20.G3 20.03 9.23 c 1097
RURAL - 5.00 7.08 ©11.98 . 11.98 Vllews o - 9.23 - 6.6%

NITROGEN NXIDE - ) L . S . A

URBAN 8.17 B.11 . 1l.97 - 1les7 - 11l.97 53,99 9,49

RURAL . B.4G B.34 T 12430 12436 . 12430 93499 S N ¥

Fig. 11.  TREFACT Sample Output
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o e d ko COUK CUUNTY AGE & MILEAGE FACTURS

MUTOUR VEHICLE FMISSICN FACIORS +UR 1971
: (GRAMS PER VEHICLE MILE)

CLASS 1 2. .3 . 4 5
FHISSIONS :
CARBON MONOXIDE
URBAN 71.61 89,40 124 .00 124406 124.006
FURAL 37.64 46.24 64,17 6417 64all

HY DROC AR BONS

EVAPGRATI(ONS 2561 ' 2.75 3.00 3.00 3.00
CRANKCASE . C.58 1.72 3.93 3.93 , 3.93
© EXAAISTS . ‘
LFBAN g.71 10.92 19.67 19.67 19.67
KURAL 5.21 - bab4 1l.706 1te76 11.76
CNITEIGEN-OXIDE
Uk 3AN 7T.91 - " 8.00C 11.97 11.97 il.97

FURAL e 8.13 8.2¢ 12.30 12.30 12.30

Fig. 11. ~ (Contd.)

L2 2 B2 R 2

45.94
45.94

Y6.36
56 .36

WE[GHT ED

16.85
“0.24

2.60
0. 9"
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SR kA%

o CLASS
EMTSSIONS
CARBON . MUNCXI DE
URBAN
RURAL

HYDROCARBONS .
EVAPGRATIGNS
CRANKCASE
EXHAUSTS

URBAN
RUR AL

NITROGEN OX1DF
URBAN -
FURAL

54.1C
27.98

1,75
0.20

COUK CGUNTY AGE & MILEAGE FACTURS

MOTOR VEHICLE EMISSIGN FACTORS FOR

(GRAMS PER VEKICLE MILE)

-3

112.06.

57.98

Fig. 11.

4

112.09

(Contd.)

57.98

2.1/8

2.97

18.26

.92 .

11 .84
12417

1973

l12.409

57.96

Rk XEKEXR

WEIGHTED

60.49
31.75 ..
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HYDRGCARBONS . e

ARk kR AAE

‘ CLASS 1
"ENISSIOUNS
CARBON MONOXIDE .
UREAN ' 53.05
RUF AL 2T .44
HYDRCCAPBONS _
"EVEPORATICGNS - 7. -3.00
CRANKCASE- - 0.84
EXHAUSTS:
URBAN 8.3C
. RURAL - 4,96
"NITRUGEN OXIDE
UREAN 8,17

RURAL - 8.40

CARBCN- MONUXIDE -

209.15

COOK COUNTY AGE & MILEAGE FACTORS

'MOTUR VEHICLE EMISSICN FACTURS FOR 1970

{ GRAMS PER VEHICLE MILE)

2 3. 4

64.50 B4o54 84,54
33.36 43.72 43,72
10.CS 16.55 1€.55
6.04 9.90 9.90
8.11 11.37 11.97
8.34 12.30 12.30

CULD START EMISSIONSIGRAMS)

236.64 330.05 330.05
13.15 26.10 26.10
Fig. 11.  (Contd.)

330.05

26.10

TIEI1LE

(=N o
[ N
oo

"Wt [GHTED

56 49
29.12

216.80
13.69
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WA RER Rk R : COUK CUUNTY - AGE . & MILEAGE - FACTURS TREERKER
MOTOR VEHICLE EMISSICN FACIORS FOR 1971
{GRAMS PER VEHICLE MILE)

CLASS 1 2 . 3 . 4 5 6 WEIGHTED
- EMISSIONS : ' o :
CARBON MONOXIDE - ' . : . ' '
URBAN : 45.33 59 .24 79.98 19.98 79.98 45.94 49 17
RUREL 23.7C 30.66 41.37 41.37 41.37 45.94 26.23 -
HYCROCARBONS ‘
EVAPORATIUNS 2.61 2.75 3.C0 3.60 3.00 0.0 2.60
CRANKCASE . "~ - : 0.58 . 1.72 3.93 3.93 3.93 0.0 0.94
" EXHAUSTS -~ A : ’ - - '
" URBAN o 7.06 9.20 15.84 15.84 15.84 8.66 8. 00
RUR AL 4:22: 5.50 " 9.43 9.48 948 8.66 - 4.86
NI TROGEN OXIDE. _ ' L
URBAN .- 7.91 Be00 11.97 11.97 Lie97 56.36 9. 32

RURAL . 8.13 - 8.22 12.30 12.30 12.30 56.36 . 9.54

CULD START EMISSIONS(GRAMS)

" CARBON MONOXIDE 193.33 225.92 330.¢61 330,61 330.61
HYDROCARBONS 12.39 12.6¢ 28.68 23.68 2B..58

203.11
13.5%0

co
)
ccC

Fig, 11.  (Contd.)
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Ak AR

CLASS
FMISSTONS
CAKRBON MONOXIDE
"URBAN
RURAL

HYDROCAR BONS
EVAPORATICNS
CRANKCASE
EXHAUSTS

URBAN
RUR AL

NITRUGEN OXIDE
UF B AN
RURAL

g

CARBON MOCNOXIDE
HYDROCARBUNS

COUK COUNTY AGE & MILEAGE FACTURS . eEneaREs

" MUTUR VEHICLE EMISSIUN FACIGRS FUR 1912

- (GRAMS PER VEHICLE MILE)

2 3 4 5 6
53.84 T4.45 14,49 r4.89 T
27.85 - 38.73 38,73 38.73 4446

2.51 3.0C 3400 3,08 .0
1.42 3,04 3046 .46 0.0
8.30 15.03 15.03 15.03 8.1l
4.97 895 8499 899 .11
7.75 11.97 11.97 11.97 58460

COLD -START EMISSTONS (GRAMS.)

216.14.  © 335.75 335,75 335.75 . 0.
12.47 . 32.16 32.16 32.16 . 0

Fig. 1. (Contd.)

WE L GHIED

22.91




computer prqgfam was writfén to édlcul@te grid4dépéndent-air pollutant emis-
sions (CO, HC, NOX) from transportation sources for the CATS planniﬁg area.
This program, TREMISS, -uses output data files from the CATS traffic simula-
tion model, but data from any traffic simulation program can be uséd.

Regional traffic simulafions are'quite costly and there may not
always be daté available fof the'study year. Therefore, TREMISS has the addi-
tional capability of linearly interpolating between simulation output data
for'two study years. Tﬁis.is extremely helpfﬁl when traffic data is not
availablé fbf a particular year. TREMISS isAstructured to interpolate be-
tween 1965 and 1985 simulations for any intervenihg year. |

,Emissions can be calculated for each grid using either one set
~of "weighted' emission factors or six Sets of eﬁiSsion féctors, one for each
fclass of vehicles. (Diesels (Class 6) may or may not Be'used in the calculation.)
Additionally,~th§;complete set of grids may be groupedAinto any number of sub-
sets. Each'éﬁch subset has its "own' set of emission fac£ors. However, the
mixing ofAUweighted” and ''class' emission factors is not'penmitted.

~ Emission summaries for each grid and the to;als for all grids
are the majof outbuts. If'élaSS-dépendent emission factors4aré used, summaries
by class are also given. Emission summaries for any specified set of grids
représenting a:county, municipality, Or problem area (i.e., Cook County,

Chicago, Chicago Business District) can also be calculated.



3.2.1

Input Data Description

TREMISS is coded in-PL/Ivand~control and emission factor data -is

input fhrough data- and -list-directed input formats. Data need only be sup-

plied where necessary with the free data- and list-directed formats.

READ 1

Variable Name Type

OPT65
- OPT85

OPTEDT

OPTMRG

CHARACTER .

s

.CHARACTER

* CHARACTER

CHARACTER

" If OPTMRG
. If OPIMRG

'(Data—directed)
" Description

| If ‘the CATS 1965 data file* is input, 'INP'
- should be specified; otherwise, omit this

parameter. (Data f11e'1s referenced through

‘f_ddname CATS65.) .

If the CATS 1985 data flle* is anut 'INP'
should be specified; otherwise, omit this-

. parameter.  (Data file is. referenced through

ddname CATSS8S.) .

' Designate the data extracted from the original

CATS files for a given TYPE as "'edited." If

“no I/0 activity is desired with the edited

data, omit this parameter. . If OPTEDT = 'INP',
then edited data for 1965 and 1985 is input.
If OPTEDT = 'OUT', edited data, once generatced,

" is output. (Edited data file is referenced

through ddname CATSEDT; OPT65 and OPT85 must
both,be 'INP' for this case.)

Data used in the emission calculation for a
given year is formed as a linear combination
of the 1965 and 1985 data. Designate this
data as "merged."

'"INP', then merged data are input

'OUT', the merged data are output.

If no I/0 act1v1ty is desired with- the merged

data, omit this parameter.

(Merged data file is referenced through ddname
MERGExx, e.g., for 1970 use MERGE70.)

*Refers to volume/speed information (see Table 10).
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READ 1 (Contd.)

Varlable Name Type =~ © -"'Description
- TYPE =~ - INTEGER* - Pafametér’seIéCts the type of data to be used.
1 - Daily - | o

2 - Peak Hour
3 - Off-Peak Hourl
Flgure 12 schematlcally 111ustrates the three preprocé551ng optlons
of trafflc 51mu1at10n data Slmulatlon data can be used dlrectly from either
-the 1965 or 1985 51mu1at10ns from previously generated edited data, or for
prev19usly generated Qata fqr aﬁy intervening year. Table ‘10 shows the record
.fofmat fof-thelvoiume/épéed oﬂtputs from'CATS simulations and Table 11 shows
sample speed/volumc data for a typlcal problem
If OPT65 or OPTSS 15"IND'; then the following rmist ke incluaed;

: otherw1se sAip to READ 3.

READ 2 (Data-directed)

Variable:Name-'Type "+ Description’

- MAX . - INTEGER The maXimum grid index.that will be considered.

1f all grids arc to be considered, then MAX must
. .be -z the hlghest grid index.

READ 3 ‘(Data-directed) -

YEAR - INTEGER . | Study year It must be in the form 19xx, where
O 165 < xx s 85.

*Use iNTEGER to imply the_PL/I data type of FIXED"BINARY(Sl}..

(%]
Oh



LS

~DAILY
PEAK HOUR
OF F-PEAK HOUR

"TYPE '
ddNAME =- CATS65
CATS -
965
SELECTS
'TP 1
I Y "TYPE '

CATS
1985

. ddNAME = CATS85

ddNAME = CATSEDT

- OPTIONAL

EDITED
DATA
FOR

*1965

'YEAR '— -

1985

MERGES
" FOR 'TYPE '
AND 'YEAR '

MTYPE !
N—

Fig. 12. Prelirﬁinary Processing’ of CATS Volume/Speed Data

OPTIONAL

A .

\_"—.
MERGED

DATA FOR
"YEAR'

AND |

'TYPE '
N~—

L/

ddNAME = MERGExx

(xx: LAST DIGITS OF YEAR 13xx)




Table 10.  CATS Volume/Speed Record Format

Positions fDeécription
1-3 f - . State

4 -6 - _ ~'County

7 - 10 . 4 Township

11- 12 - - Record identification
1; miles/100

2: anygeslmecLUlm}U,.~

13- 17 .; . Grid number

18- 25 | - Freeway - Daily

26- 33 ' Arterial - Daily

34- 41 : Freeway'- Peak Hour

42- 49 j . | . Arteria1 - Peak tlour
50- 57 | . ¥reeway - Urt-Peak Hour
'58- 65 ‘ff (R 'Arfe%ial_-‘Off-Peak Hour

66- 80, © Blank

Record length: 80'Characters

58



SampleCATS Volume/Speed Data

Table 11.
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 READ 4 (List-directed)

Variable Name Type

SAVE . CHARACTER
PREPR CHARACTER
CLDSTR . . CHARACTER

-Déscription. -~

If SAVE = 'END', no emission calculations will
be made. Useful when only preliminary process-
ing is desired.

If SAVE = 'SAV', calculations and special grid
displays* are made.

If SAVE is anything else, only calculatlons

~ will occur.

If PREPR = 'PRE', a preprocessing of the volume
and speed data is made; otherwise, no such’
preprocessing occurs. The preprocessing is.
51mply the modification ot all selected grids
by 1nput factors** .

This parameter spec1fies-whether‘cold,start

“emissions are included.

If CLDSTR is blank cold‘start‘is not-included

If CLDSTR is nonblank, tucn cold start emissions
are calculated . . .

Tf CLDSIR is 'I\IP' then origin data® for YEAR

is INPUT,

If CLDSTR'is 'OUT'; then; once generated, the
origin data is output. (ddname for year 19xx

~is ORGINxx; similar to MERGExx.)

.If CLDSTR is nonblank but not 'INP' or 'OUT',

then from the 1965 and 1985 origin data, data
for the year 19xx is generated as a linear com-
bination. This data is input from files.with
ddnames ORGN65 and ORGN8S.

Flgure 13 shows the merg1ng of or1g1n data from the 1985 and 1965

CATS 51mu1at10ns Table 12 g1ves the or1g1n record format and Table 13 a

sample of - the origin data

*Refer to grid summar1es specified in Table 14 and the county summarles speci-

fied through READ 9.
**See READ 5.

*Refers to the mumber of trips (short, long- re51dent1a1 and long nonresi-

dential).
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.

ddNAME = ORGN65

- - MERGES

"YEAR'

;

CATS
1985

™1 . DATA fOR
"YEAR'

1965
‘YEAR ' { <o~

1985

.;OPTmNAL

'MERGED |
DATA

- ddNAME = ORGN85

FOR
"YEAR '

 GINAME = ORGINXx
(x: LAST DIGITS OF YEAR 19x)

Fig. 13 Preliminary Processing of CATS Orgin Data* .'



Table 12.  CATS Origin Record Format

Positions ‘ . .~ Description
1-4 '/ i . Grid number
5-6 e County,
7 -10 | . L ; : F'gTownshlp .
11- 16 ; 8 LL.'j :Number of short trips
17- 24 ‘ : - ¥ Number of long- re51dentlal trips

(home- to-work)

_325— 32 ' : ' » * Number of long nonresidential trips
_ (work-to-home) .

'33- 80 ' _ " Blank

* Record length: 80 characters

- 62
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Table 13. Samme CATS. Origin Data

18615 4367 2134
15134 5125 1449
18632 3838 1654
12496 2142 7878

14
11
1.1
1 2
12
1 2
1 2 8757 2B2e 1454
1 & 1785 381 1145
1 2 8@iy 2388 389
1 & 1B&B 133 2591
1 & 1572 519 945
> 1 2 2183 714 1BE6
31 2 1834 16 168
1 2 4331 884 247
51 2 8541 1793  &48.
1 3. 813 277 z7
17 1 3 .3787 899 929
51 3 945 ees 29
1 3 13192 264¢ 1239
5 1 3 189& - 134 75
1 3 "5477 1441 . 319
1 3 1838 333 &is
1 .3 58324 1183 539
1 3 2459 858 @ 388
1 3 429€ 1271 251
81 3 4783 1187 637
71 3. 9298 1796 1811
§ 1 4 1835 345 192
S 1 4 2818 48B3 373
&1 4 SE76 €55 1289
11 .6 7593 2895 1828
2'1 & £8219 2889 787

63
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READ 4 (List-directed) (Contd.)

~ Variable Name Type Description

\

EMISF CHARACTER If EMISF = 'CLA', then emissions in each grid
are calculated by vehicle class; otherwise,
only one vehicle class is assumed.

In the former case, 6 sets of emission factors .
are required, while the latter requires but
one. - - : T

NSETS INTEGER - NSETS specifies the number of subsets into which
’ " the complete cet of grids will be divided.

The remainder of thls input descrlptlon applies if SAVE is not
'"END'. : :

If PREPR is 'PRE', then the fcllowing must‘be included; otherwise,

skip to READ 6.

In order to preprocess the volumc/spced data the grids must be
| spec1tled together with the adjustment IaCtOTb In cach grid there are four
values (freeway miles, arterial miles, freeway speed; and arterial speed);
thus, there must aléo be four adjustment factors. (If a particular value is
nof to be.adjusted, a vaiué of 1.0 should be used.)

| The grids aré grouped by the fourladjuétmgnt factors that each g?id

in the group requires. They can be specified in sequence and/or individually.

READ 5.1 (Data-directed)

Variable Name Type Description
#FSETS INTEGER - The number of sets of adjustment factors to be
: input. :

Include #FSETS of the following (5.2-5.5).
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READ 5.2 (List-directed) x

Variable Name Type " ‘Déscription
FACTOR REAL* 1- adjustment-factor—forfreeway-miles
2 - adjustment factor for arterial miles

3 - adjustmént.factor for freeway speed

4 - adjustment factor for arterial speed
READ 5.3 (List-directed)
'Variable Name Type .. ., Description
NSEQ INTEGER Sequences of consecutive grids are specified

by a pair of values: the indices of the first
and last grids in the sequence. NSEQ is the
number of sequences to be input.

NINDV INTEGER NINDV is the number of individual grid indices
to be input.

If NSEQ >0, then include NSEQ of the following:

READ 5.4 (List-directed)

Variable Name Type - Description
ZONE1 INTEGER ‘ Index -of the first grid in this-sequence.
ZONE2 . INTEGER © . Index of. the last grid in this sequence.

If NINDV >0, then include NINDV of the following. '

READ 5.5 (List-directed)

Variable Name ;ZEe' <;béscri2tion ,
I INTEGER - Grid index. ..

For example, assume we want to increase the speed by 20% in grids

57, 60-65, 68-73, and 75, the input is as follows:

*Use REAL to imply the PL/I data type FLOAT DECIMAL(6).
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READ 5.5 (List-directed) (Contd.)- ..

(5.1) ©  #FSETS = 1;
(5.2) - 1.0 1.0 1.2
(5.3) -~ NSEQ = 2 'NINDV = 2;
(5.4) 60 65 .68 - 73

- 75 . .

(5.5 57

- READ 6- (Class-Independent Emiséion Factors)

If emission fact0r5~aré class-independent (EMISF is not fCLA'),

continue; if emission factors are class-dependent (EMISF ="CLA'), then

skip to READ 7.

READ 6.1 (List-directed) -

Variable Name Type

TITLE CHARACTER

READ 6.2 (List-directed)

Variable Name Type

EMISSION FACTORS REAL

DescriEtion -

Identifying information of at most 78

characters.
_ Description g

Emission factors in grams/mile. The folléwing
order must be used:

0
CO
HC
HC
HC.
HC

NO
NOX ¢
X

urban .I
' ) exhaust
rural
evaporative
crankcase
urban

- rural \k exhaust

L 66
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If CLDSTR is nonblank, the féllowingimust'also.be included.

READ 6.3 (List-directed)
Variable Name Type

.~ Description .

CLDSTR VALUES REAL

Cold start emission factors in the following
order. :

co : )

e grams/trlp

SHORTF: fraction of short trips that are
. cold start. : :

LRESF: fraction of long-residential trips
(home-to-work) that are cold start.

INRESF: fraction of long-nonresidential (work-
- to-home) trips that are cold start.

Specification of grids is done through READ 8.

1f emiésion factors are class-independent (EMISF # 'CLA'), skip to

READ 8.

READ 7 (Class—dependent~émiséion factors)

READ 7.1 (List-directed)
Variable Name " Type

 TITLE CHARACTER

READ 7.2 (List-directed)

Variable Name Type

EMISSION FACTORS ~ REAL

Destription

Identifying information of at most 78

 characters.

. Description

- Five sets of emission factors in grams/mile:

corresponding to the following vehicle
Classes. '

1- Cars.

‘2 - Light-duty Trucks (GVW <6,000 1b).

3 - Heavy-duty Trucks (6,000-10,000 1b, GVW).
4 - Heavy-duty Trucks (10,000-19,000 1b, GVW).
S -

Heavy-duty Trucks (Over 19:000 1b, GVW).
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READ 7.2 (List-directed) (Contd:.)

Variable Name Type ‘Description

For ‘each vehicle class, em1551on factors are
spec1f1ed in the follow1ng order,

CO - urban
0 - rural ) exhaust

HC - evaporative
HC - crankcase

HC - urban \>
. HC- - rural
"NO - urban . exhaust
'NOi-.rural ).
DIESEL REAI; - Emission factors in grams/mile for diesel
(Class 6}.

“The following order is used.

CO ‘ ) \g -
HC . ¢ exhaust
o Nt .

- If DIESEL is not included in the calculafion,
input a value of 0.0 for each emission factor.

DISTR REAL DISTR contains the factors that yield the
class distribution of vehicle mlles and trlp
origins. ‘

There are six values input, corresponding to
the six vehicle classes. If diesels are not

1nc1uded in the calculation, spec1fy DISTR(6)
as 0.0.

If CLDSTR is nonblank, the following must be 1nc1uded
READ 7.3 (115t directed) “ '

- Variable Name Type DesCriEtioﬁ"
CLDSTR EMIFCTRS i REAL “"A Five sets of cold start emission factors corres-

pondlng to. the first five vehicle classes Cold
start 1s not appllcable to diesels.

: For.each vehicle class, the emission factors are
input in the following order.

ﬁga‘ o } grams/trip
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READ 7.3 (List-directed) (Contd.)

~Description—-(Contd.)

SHORTEF : 'fféction of short trips that are
: - cold start. :

LRESF:  fraction of long-residehtial (home-
to-work) trips that are cold start.

INRESF: fraction of long-nonresidential
(work-to- home) trlps that are cold.
start. - -

READ 8 ~ Grids are specified indepéndent of the type of emission factors used.

READ 8.1 (Data-directed)

Variable Name_'iype Description

NSEQ INTEGER =~ - The number of sequences -to-be input. If
, ' NSETS = 1 and all grids are to use the same
emission factors, then specify NSEQ <0 only.

NINDV _ INTEGER "~ Number ‘of individual grid indices to. be ‘input.

If NSEQ >0, then 1nc1ude NSEQ of the follow1ng
READ 8.2 (LlSt d1rected)

Variable Name Type . DescfiEtion'
ZONE1 ” INTEGER Index of the first grid in this Sequence.
ZONE2 - INTEGER ' Index of the last grid in this sequence.’

‘All grids from ZONEl through ZONE2 will use
the same set of emission factors: READ 6.2 and
6.3 if EMISF # 'CLA', READ 7.2 and 7.3 if
EMISF = 'CLA'. :
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If NINDV >0, then include NINDV of the following.
READ 8.3 (List-directed) .

Varlable Name Type 4'Descr1pt10n ‘

I o INTEGER . Grid 1ndex (This grid uses emission factors
input through READ 6.2 and 6.3.) If !
. EMISF # 'CLA', READ 7.2 and 7.3 if EMISF = 'CLA'-
If NSETS >1, then 1nput NSETS of READ {: .1, 6.2, 6. 3? 8.1, 8.2, and 8.3.
; 7.1, 2 7.3
. N . L )

If SAVE = 'SAV' "then the. total emissions in each grid for the Chicago
Business District and the City of Chicago are output. Additionally, the total
- emissions for these two subreglons are glven The grids defining these two

| groups are glven in Table 14.

The fbllow1ng must also be 1nc1uded if SAVE ="'SAV.'
READ 9 (List-directed) ' '

Variable Name Type: - - Description -

COUNTY # CHARACTER It is also possible to obtain grid displays
- and totals on a county basis. The county
identified is input for each county desired.
The final inpnt (or fhe only input if no
county summaries are desired), -is. a.blank
county identifier. ,
Addltlonal cases may be run by returnlng to READ 1. Thefe is no

correspondence between cases w1th1n a 31ng1e Tun.
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Table 14. CATS Special Grid Summaries

I _ Chicago Business District (CBD)

60 - 65
68 - 73

| ‘Totél nﬁmbeerf Zéhes: ‘12

II City of Chicago 523 - 527
1-15 - 529 - 531
34 -143 0 s3e-s37

145 -150 oo
154 -155 S s
246 | 76
248 |
252 -288
290 -294
1296 -300
302 -306
310 -312 .
316 -318
322 -324
328 -342
346 -348
352 -354
358 -360
377 -378
382 -383

507 -508  Total number of zones: 244

513 -514

517 -519
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3.2.2 TREMISS 'Sample Problem

The input data listing fof‘e'sampie>TREMiSSiﬁrobieﬁ is given in
Table 15. Daily emissions in the Chicago region afe caleulated for 1971.
The merged 1nput data were modlfled to increase the average vehicle speed
20% in the central bu51ness dlstrlct (grlds 60-65, 68 73). Separate class-
dependent em1551on factors were input for the Extended Ch1cago Business |
Dlstrlct (grlds 55 77, 59 65, 67-73, 75-77) and the Chicago Region exclud-
ing the extended CBD (grlds 1-54, 78-1714, 58, 66 74) Diesel emission -
factors in both reglons were zero. The same dlstrlbutlon of vehicles was
assumed in both regions (Class 1, .83; Class 2, ;087; Class 3, .025;
Class 4, .016; Class 5, 0.42; Class 6, 0.0). _' |

Figure 14 shows part of the output from thds sample problem. The
class-dependent.emission factors are listed, folleWed by the grid-dependent
emissions. and region summaries by class. Only the fifst page of the output
from the Chicago Region excluding the extended CBD'is given; since this

region contains approximately 1700 grids.
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Table 15, TREMISS Sample Input

ORREBO- IMBe. TVRES1 g, YERR-1Z1
#F3ETS ' B
1.

% 1 1.2 1.2 U NSEQ = o:
60 65 88. 73 . -
‘ | EXTENDED CHICAGG BUSINESS DISTRICT (XCED;

66,77 34.53 2.61 &.58 B.58 5.88 7.91 8.13
83.42 43.15 2.75 1.72 18.25 6.13 8.66 8.22
179.39 92.79 2.75 3.27 19.48 = 11.65 11.11 11.42
233.23 .128.64 2.75 4.18 24.396 14,98 22.84 23.47
265.95 136.52  2.75 . 4,45 26.5} 15.86 31.84 31.96

6.0 6.6 6.6 .
©.836 G.287 5.825 ©.016 B.642 6.6
NSEQ=4  NINDV=&: A
55 57 59 65 67 73 .75 77 ‘
. | CHICABO REGION EXCLUDING XCBD

.81 Z.58 8.71 5.21 7.91 8.13
. 75 1.72 16.93 6.54 8.68 8.22
.75 3.27 28.78 12.43 11.11 11.42
.75 4.18 26.57 15.89 = g2.84 23.47
.75 4.45 28.28 16.92 31.84 31.5G

71.861 37.84
89.48 46.24
152.26 99.44
248.95 129.29
282.88 146.31

ISV VLY

6.9 8.8 ] : :
6.83¢6 b&.687 &.825 B.B16 G.%42 2.8
NSEQ=2 : NINDvV=3: '
1 54 78 1714 58 &6 74
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Fig. 14.  TREMISS Sample Output

MOTOR VEWICLE EMISSIONS(GRAMS/100) FOR_ 1ST1 . DAILY SET NO. 1

EXTENDED CHTCAGO BUSINESS DISTRICT (XCBD)

t##*#**#*t*#iﬂ’#ttt*t#tf}*tt;i#ﬁ#t*##t*ttﬁ*tittt#tf*%ttt#t#**‘#tt“‘t#*tt““#‘ﬁ*“..“‘ﬁ‘..‘.‘.‘.l‘

FMISSION FACTORS(GRAMS/MILE) .
rc HC NC

172

URBAN RURAL EVAP CRANK URBAN RURAL URBAN RURAL
1 66.77 ~ 24,53 - - 261 0.58 -B.50 - 5.08 7.91 8.12
2 B3.42 43,15 2.75 1. 72 10425 6.13 8.00 8.22
3 175.39 2,79 2.7 3.27  "19.48 . 11.65 11.11 11.42
4 233,237 120,64 - - 2.7% 4,18 . 24.90 14.90 22 .84 23.47
5 265.95  136.52 2.75 4.45 26.51 15.86 31.0¢4 31.90
BRI BRI NARE R R IR Y IR AR AR R AR LR RA BRI AR N R SRR AR AR SRS SRR D IR CR R R ARRRERERR R ER B AR ERRAEBESD RSB IRENER
ZONE co e . HE S NC
‘ “FREFWAY ARTERTAL FREEWAY. ARTERTAL FRECRAY ARTERTAL
TNTAL . T yoTAL - - TOTAL
. N . )
55 2354647 185148.5 9295.5 73€22. ¢ 8857.2 10723.6
228695.2 32918.7 .19581.0
56 0.0 275107.¢€ 0.C T 34792.0 . 0.0 15434.7
275107.6 . 36792.0 - 15434.7
57 0.0 67755.9 0.0 10607, 8 9.0 70507
67755.5 10607.8 S 7050.7
55 57490.3 23637446 15477.5 30626.0 1385549 14447.6
303864.9 : .7 4s103.5 o - ~ 28306.5
60 0.0 25143.1 0.0 " 3369.8 - 0.0 1718.2
25143.1 : 3369. € 1718.2
61 0.0 90834.1 5.0 11490.1 9.0 5100.4
°0834.1 11499.1 5100.4
67 0.0 TT71033.6 0.0 - - $578.7 0.0 559647
71033.6 - ©9973,7 559647
53 32617.2 T 104124.8 5275.8 13779.6 544545 5831.5
126741, 19059.4 12277.0
54 0.0 323342.3 0.0 28345.4 0.0. 1253045
223342.2 ;. 28245.4 12530.5
65 0.0 179325.8 0.0 23064, 6 0.0 10834.3
1798325, € - ©. 2306456 : 10834.3
€7 5974646 201850.9 13289.4 25%32.5 13153.8 11326.9
261637.5 38821.9 24480.7
68 %2080.9 T 722131 9790.2 9€10.6 10069.5 5149.2
S 116264.6° 4 . 19600.8. - : 1521847
59 %806.7 170017.8 1153.4 T 21501.6 T1217.1 953847
T 174824.% 22655.0 10755.8 -
70 0.0 1445552 0.0 20263.2 0.0 1131847
144555.3 20263.2 11318.7



SL

Fig. 14. . (Contd.)

IONS{GRAMS/10C) FOR 1

MOTOR VEHICLE EMISS S71  DAILY SET NO. 2
; : CHICAGO REGION EXCLUCING XCBC
AXRAREREREIT RS A R AR IR P XA R RS R R AR R R R I RE RN RS R AR R ER R RE %
: EMISSTON FACTORS(GRAMS/MILE)
co HC : NO
URBAN RURAL EVAP CRANK _ URBAN “RURAL UREAN RURAL
1 71.61 27.04 2.61 0.58 8.71 5.21 7.91 8.13
2 89.40 46,24 2.75 1.72 10.93 6.54 8.00 8.22
3 .192.26 SS. 4% ~2.75 3.27 20.78 12.43 11.11 11.42
4. 249.95 129.29" 2.5 4.18 26.57 15.89 22.84 23.47
.5 282.88 146.31 2.75 4.45 28.28 16.92 31.04 31.90
RERXEABRRSSEXIRRIR PR SR AIEE SRR S E N KT RRK BEEEXRERERERECE R SRR *#‘t"‘“‘t#t“_‘t#t‘-“t““‘l““““.““.
20NE . cc - HC : NO
R FREEWAY ARTERTAL. FREEWAY ARTERTAL FREEWAY ARTERIAL
TOTAL TOTAL ‘ TOTAL
T 0.0 RO164.4 0.00 - 10881.7 0.0 6C01.0
3016644 10881.7 ' 5001.0
2 0.0 . 9749139 0.0 131647 0.0 T187.9
97461.5 13164.7 7187.9
3 0.0 T 15264¢€ 0.0 - 1148.3 0.0 757.8
7526.6 _ 1148.2 157.8
e %0540.9 = -~ 53466.7 7430.0° - 7913.8 5904 .3 : 5026.7
94007.6 . T 15343.7 10931.0
5 0.0 26949, 1 0.0 4009.5 0.0 2564.5
26949.1 " 4009.9 2564.5
6 0.0 591137 0.0 §€53.6 0.0 4 5710.0
56113.7 8853.6 5710.0
7 “3191.0 106779.8 707.5 14218.5 TI1.7 7552.5
109970.8 . . 14926.5 . 8264.2
B 0.0 - T 7265.2 0.0 TT111840 0.0 74341
7285.2 1118.0 T43.1 i
) 0.0 12238.7 0.0 16602 0.0 _ 1221.9
12238.7 . 1860.2 1221.9
10 NO DATA GEFINED
1 0.0 9116.8 0.0 1425.0 0.0 967.8
9116.8 T 1625.0 967.8
12 0.0 44228.1 0.0 6591.1 0.0 4223.8
%4228.1 i 6591.1 ‘ 4223.8
13 28403,7 15015.3 4933.4 2627.6 26428.2 1711.8
' 53419.0 7360. 8 %140.0 :
14 0.0 25117.7 0,0 3771.5 ‘0.0 264042
25117.7 3771.5 2440.2




9L

0.0

114658,2

Fig. 14.. (Contd.)

0.0 14500.4

7 £432.8
114658.2 14500.4 6432.8
C 12 23604.2 . 39458.5 5520,64 - 5044.1 : 2301.1
’ 62062.7 10572.5 8018.2
73 0.0 82174.0 0.0 13214.8 9071.0
82174.0 13214.8 9071.0
_ 75 0.0 _1446€3.S 0.0 ) 20120.2 - -11071.0
_ 1646639 20120.2 11071.0 :
76 67553, 204648.3 14658,7 T 25881.2 11481.¢6
272201.6 40549.9 25685.9
77 0.0 123420.6 0.0 - 22482.2 1756046
123420.6 22482.2 17540.6
TOTAL EMISSIONS(GRAMS/108#5)
cc HC . T NO -
3cE6,2 44l.4 258.0
. CLASS SUMMARY -
1 2084.5 315.7 ~184.0
2 273.0 4l.4 19.5
3 168.7 20.9 7.8 :
& 14044 “16.8 10.2
5 __419.8

464 6

36.5



4. Transportation Emission Calculations

The computer programs described in the prévious section are used

to calculate grid-dependent emissions_for..large-urban-transpertation-net
works. A method for manually calculating air pollutant eﬁissions from trans-
portation sources is described in this section. This method is designed to
calculate emissions from individual transportation links (i.e., highways.).
Sample problems are presented to illustrate the procedure for calculating
transportation a1r pollutant emissions.

Speed AdJustment Factors

The emission factors calculated by TREFACT are for the standardized
urban and rural speeds. TREMISS has speed adjustment data to medify the'
emission factors for the‘speeH-dependent transportation network. The speed
adjustment curves from Figs. 8 and 9 have been transformed into a set of
linear equations. Table 16 gives these speed adjustment equatiens ﬁ}r’carbon
monoxide- and hydrocarbons. They‘will be used to adjust the emission caicula—
tions for individualiroadways. Urban and rural speed adjustment factors
should be used with urban and rural emission factors, respectively. It should
be remembered that this speed adjustment data is representative of typical
traffic and does not represent free-flowing traffic at that average speed.

4.1 Sample Problems

The three sample emission calculation problems which follow are intend-
ed to illustrate the method ﬁsed to calculate emissions for typical'highway
projects. The transportation activity characteristics must be known by the
planner before he attempts to calculate air pollutant emissions. These prob- v
lems utilize emission data calculated by TREFACT and located in Appendix B.

If the particular highway or arterial street does not represent the type and/or
vehicle usage of the two sets of emission factors found in Appendix B, then

TREFACT can be rerun to calculate em1551on4factors with appropriate distribu- ,

tions. ' -77



Table 16. Speed Adjustment Factors

v - average vehicle speed (MPH)
F - adjustment factor

' .Carbon Monoxide

~ Urban
10<v< 20 B =2/825-0.0825 v
20 < v < 35 F=1.828 - 0.0327 v
Rural _
35 <v.<50 - . F=1.793 - 0.0177 v
50 < v < 55 S . F=1.51- 0.012 v
Hydrocarbons
“Urban’
W<ve2 T B =235 - 0.0625 v
20<v <3 | F=1.567 - 0.0233 v
“Rural '
35<v <50 | . F=1.585-0.0132 v
50 < v < 55 | F =1.392 - 0.0093 v
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Sample Problem #1

Problem:

A suburban highway  is proposed as an extension to an existing freeway.
The following description represents the transportation activity as projec-
ted for the completed expressway in 1975. -What are. the air pollutant emissions

from this highway?

Data:
Type of Highway: Rural or suburban
Traffic Levels: 40 000 vehlcles per day evenly dlstrlbuted over
‘ the entire 24 hours
Vehicle Types: 75% automobiles
16% commercial vehicles
9% diesel tractor-trailers
Average vehicle
speed: _ 50 mph !
Solution:

' Step 1: Determine the emission factors most ‘appropriate for this transpor-
tatlon system. .

" Since this highway is an extension to a rural expfessway, most of the
vehicles will be warm when they enter this highway segment (in opetration more
than a few minutes); therefore, emission factors which do not.include_th¢ cold-
sfért emissions should be used. With an average speed of 50 mph, the rural
emission factors are applicable. It is assumed for this problem that fhe vehi-
cle age and mileage distribution are similar to the Cook County distribution
given in Table 9. The emission factors from Table B.22 are -

(gm/vehicle mile)

CO HC NO
- _ X

Automobiles: 9.58 2.88 5.59
Light-Duty Trucks 19.30 5.87 6.64
Heavy-Duty Trucks 28.30 11.21 - 11.66

Diesel Tractor-Trailers 40.43 ... 6.66 1 64.57 .
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Because the diesel emission factors are based upon a fueljeCOnohy
of 3 miles/gal,and it is determined that diesels will geﬁ 5 miles/galion |
this section of highway, the diesel émissions factors must be modified (multiply
" by 3/5). B '

The ‘modified diesel emission factors are

| co HC NO,
Diesel 24.26 4.0 38.7

Step 2: Determlne speed correctlon factors

-From Table 16

co F=1.51 - 0.012 (50) =

HC . F

1.392 - 0.0093(50) = .927

Step 3: Calculate Emissions
The following equation is used to calculate emissions.

‘.Er_‘TEIElFlSl I

where Er is the,total emissions for -any pollutant, T is the traffic
level on the highway,,Ei the emission :factor for<vehic1e.type i, Fi the
fraction of travel by vehicle type i, and S; the speed correction for vehicle
typé i.4_ o | . : : _

The parameters for this problem are
T = 40,000 vehicles/day

F.= .75

1

Rt = .08
F = .08
Fg = -09

*Assume that half the commercial vehlcles are 11ght duty trucks ‘and half are
heavy-duty vehicles.

80



co HC NO
X

B — ——958 7788 5.59
E, © 19.30 5.87 . 6.64
E, 28.30 11.21 . 11.66

Eq 24.26 4.00 38.70
S5 e 027 1.00

S 1.00 1.00 | 1.00

' Usihg Equétion»7»the CO, HC, and N_OX emissions are

ET(CO)

Eqp (HCY

ET(NQX)

‘Sample.Problem #2

Problem:

4.87 x 10° grams/mile-day = 44.69 1b/mi-hr
1.427 x 10° grams/mile-day = 13.09 1b/mi-hr
3.45 x 10° grams/mile-day = 31.75 1b/mi-hr

An urban expréssway is proposed as a part of the urban regional

transportation network. The transportation activity (below) is projected

“for the completed expfessway in 1977. What are the air pollutant emissions

from this expressway (daily and peak hour)?:;-

Data:
Type of Highway:
Traffic Levels:

Vehicle types:

Average vehicle
Speed:

Urban expressway

140,000 vehicles/day
15,000 vehicle/hr at peak hour

76% autombbiles

18% commercial vehicles
6% diesel tractor-trailers

41 mph (daily averagej4u
21 mph (peak hr) :
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Solution:

Becaﬁse the peak-hour traffic operation and load characteristics are
quité different from the daily average, tﬁe emission calculations are almost
two entirely different pfoblems. 4 | -

Step 1: Determine the most appropriate emission factors

A limited-access urbah‘expressway will pfoBably not service mahy vehicles
durlng the first few mlnutes of operatlon Therefore, emission;factors
wh1ch do not 1nclude the cold-start anlsslons should be used. Both .
the urban’ and rural em15510n factors will be used because of the two
~different average speeds in the problem (rural-daily average; urban-
. peak,hour). The .Cook County age and mileage vehicle distributions

.are assumed. The emission factors from Table B.24 are

co HC NO_
Urban  Rural  Urban  Rural Urban _ Rural
Automobiles: 9.59 4.96 2,09 1.52 3.54 3,64
~ Light Duty Trucks: 26.95 ~ 13.94 577 414 516  5.30
Heavy Duty Trucks: . 80 21.62  12.04 8.58  9.85 10.12
Diesel TréCtbr:Tréiler:;‘ 38 18A 318 5.4 5.84  67.93  67.93

Step 3: Determine Speed Correction: Factors

From Tahle 16

Urban
0 F=1.828 - 0.0327 (21)-= 1.141" -
HC  F = 1.567 - 0.0233 (21) = -1.017‘8 '_ o
- BRSO
©  F=1.793-0.0177(41) = 1.0673
HC  F = 1.585-0.0132(41) =

1.0438
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Step 3: C(Calculate Emissions .

Daily Average

T = 140,000 vehicles/day
Fl= .76

F.* = ,09

F,% = ,09

F, = .06

*Assume that half the commerc1al vehlcles are 1lght duty trucks and
half are heavy-duty vehicles.

co o "HC 7 'NO

E, 496 L2 3647
E, 13.94 414 530
Eq 21.62 - 8.8 10.12
Eg 38.18 | 5.84 67.93
5,3 Loz Lo 10
S 10 T . 0

- Using Equation 7‘the‘CO,:HC, and NO, emissions are
E;(CO) = 1.362 x 10° grams/mile-day = 125#/mi-hr -
E.(HC) = 3.84 x 10° L = 35.2#/mi-hr
E;(N0,) = 1.152 x 10° " =105.7#/mi-hr
Peak Hour
T = 15,000 vehicles/day
F) = .76
F, = .00
Fy = .09
Fe = .06
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co . _HC el UNG

E, 9.59 2.09 N
E, 26.95 | 577 s.de
E, 41.80 12.04 . 9.85
Eg ' 38.18 5.84 67.93
5,2 1.141 1.078 1.0

S 1.0 1.0 1.0

" Using Equation 7 the CO;'HC,‘and'NOX emisSions.aré

E;(CO) = 2.36 x 10° grams/mile-hr = 519.8 #/mi-hr

E,(HC) = 5.685 x10' " =125.2 #/mi-hr

5 '"

Ep(NO) = 1.21y x 10 268. #/mi-hr

Samplc Problemﬂ#f'
_.Problem: -

It is suggested that‘the:improvehent'of anfintersection on 2 major
ﬁrban arterial will raise the ;vérage speed of the vehicles from 17 to 23 mph
-and therefore lowér the air pollutant emission levels -at the peak hours. -
What is the change in air pdllutant.emissions,as;a‘result of this intersgc-
tion improvement 1in 1974?'

Data: ,
Type of Roadway: Urban arterial
. Traffic Levels: .4,000 vehicles/hr (peak hr)

Vehicle Types: ~ 85% automobiles
15% commercial vehicles

Average vehicle
Speed: 23 mph - 17 mph
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Step 1: Determlne the emission factors most approprlate for this trans-

assumed that half of the vehicles which operate on this‘arterial will emit
the cold start portion of their emissions. Therefore, the emission factdrs
will represent a composit of the cold-start and non—cold;start emission
factors (50-50 split).

The emission factors from Tables B.5 and B.21 are ‘

o _w No,
coid no cold no cold no
Automobiles: . 47.34 24.69 7.06 6.30 6.04 6.04
Light Duty Trucks: - .  70.15 42.98 11.28 9.51 6.87 6.87
Heavy Duty Trucks: 104.62 61.59 22.3 17.65 11.72 11.72

COMPOSITE EMISSION FACTORS -

(.5 cold-start factors + .5 non-cold start factors)

. . ¥
Autos 36,01 6.68 6.04
Light Duty Trucks o oses6 1039 6.87
Heavy Duty Trucks | '83.10- 19.97 11.72

Step 2: Determine speed correction factors from Table 16.

23 mph -
co © F'=1.828 - 0.0327 (23) = 1.0759
HC . - B =1.567 - 0.0233 (23) = 1.0311
Co F = 2.824 - 0.0825 (17) = 1.422
HC F=2.35 - 0.0625 (17) = 1.287
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Step 3 Calculate Emissions

23 mph Case
T "= 4,000 vehicles/hr

Fl = .85

- .
F2 .075

K=
P3 .075

*Assume that half the commercial vehicles are light-duty trucks and
half are heavy-duty vehicles.

0 HC . No__
E) - 36.01 6.68 6.04
E, 56. 56 10.39 - 6.87
E, 83.10 © 19.97 1172
S;_3 1.076 1.0511° 1.0
Using Equation 7 the CO, HC and NOx emissions are:

23 mph

E.(CO) = 1.768 x 10° gn/mi-hr = 389.4 #/mi-hr

EL(HC) = 3.281 x 10* gn/mi-hr = 72.27 #/mi-hr

E (NO,) = 2.61x 10* gm/mi-hr = 57.49#/mi-hr

The 17 mph case differs only in the speed correction factor,
therefore, the change in intcrsection design resulted in a reduction of CO
and HC emissions of 34.6 and 25.1 percent, respectively. NO, emissions are

the same for both cases since no speed dependence is assumed.

© 86



REFERENCES

Compilation of Air Pollutant Emission Factors (Revised), U.S. Environ-
mental Protection Agency, February 1972

General Motors - Progress and Programs in Automative Emissions Control,
A Progress Report to the U.S. EPA, March 12, 1971.

Effect of Speed on Em1551ons Project M-220, California Air Resources
Board, March 1971.

. - Private Communlcatlon, Klrcher Division of {ontrol Systems U.S. EPA

EPA, 'Plans for Implementation of Vatlonal Ambient Air Quality Standards,"
Appendlx I.- March 26, 1971. '

Society of Automotive Engineers, Paper No. 690764, "Exhaust Emissions from
Heavy Duty Vehicles, R. W. Olsen and K. J. Springer, Houston, Texas, Meetings,
Nov. 4-7, 1969. A

. . Private Communication, Kircher,‘Division of Control Systems, U.S. EPA.

Federal Register, Vol. 36, No. 70, April 10, 1971, Washington, D. C.,
Part II, Federal Certification Test Results for 1971 Model Year, EPA.

87



THIS PAGE
WAS INTENTIONALLY
LEFT BLANK

88



APPENDIX A

89



TREFACT PROGRAM LISTING
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REAL¥8 TITLE(3)

REAL NOFCTR

INTEGER CHANGE(3). CLDSTR. DIESEL. RTROFT. YEAR

DIMENSION RAT(14). BYEFCO(2. 31). BYEFHC(2.31). BYEFNO(2. 31).

1 CRANK(6).CREF(2,2).C5C0(8}. CSHC(6). DCCOL14). DCHC (14). DIEF (63—

— — - — — ————— —2 " DTCOU16Y. DTHC(16J. DNFCTR(6E1. EVAP (6. EVEF (2. 3). EXEMI (6. 6).

o

o0 o
m :

#¢

ke

¥

QOO0

c
c
C#¥
c

c

L d

3 FCSECO(31). FCSEHC(31). PTRVLC(14).PTRVLY(16).REFCO(31].
4 REFHC(31). REFNO(31).REGIS(14), RETROL3). TESFCO(3).

5 TESFHC(3). TESFNO{3). HEXEMI(B8). WFCTR(5). YEFCO(2. 31).

) VEFCSC(Z,31),YEFCSH(2,31),VEFHC(2,31)'VEFNO[2 312 .

DATA DIEF.DFCTR/48.2. S.84. 51.5. 32.5. 3.78. ?6 4, 1.6/
DATA TESFCO. TESFHC.TESFNO/-8 % 1.8 7/
FEDERAL FACTORS .
DATA REGIS/6.1€3. &. 1@4 g. 1ZZ, Z;@QS,'Z.ZQI, £.286. 5.680.
@.874. ©.066. @.€56. G.@45. ©.632. 6.617. ©.842/ .
DQTA ART/13208.. 120G8C8.. 118E80.. S6GG.. S48€.. B78L.. BEEG..
8128. 7388.. 786G.. S70G.. 49B8.. 43&G6.. 4306./
HEIbHTINb FAC;DRb !
DATA DWFCTR/6.811. &.685..8.824. G.816.. &.842. ©.822/
DATA WFCTR/8.838. &.887. &.825. &.816. G.gye/ :

#INPUT TITLE AND “CHANGES" CARDS
READ(S.228) TITLE. CHANGE

FFFEFFERFFFEF

INPUT BASIC SET OF EMISSION VALUES

FFTFFFOFRFFFF

BASIC YEARLY EXHAUST EMISSION FACTORS

LIGHT-DUTY VEHICLES : CLASSES 1 & 2

READ(S5.216) (BYEFCO(1.1i. I=1.31)
READ(S.2186) (BYEFHC(1.1). 1=1,31)
READ(S.218) (BYEFNO(1.1:., 1=1.31} _
HEAVY-DUTY VEHICLES : CLASS3S 3 - 5
READ(5. 2181 (BYEFCO(2.11. I=1.312
READ(S. 2181 (BYEFHC(2.1i. I=1.31]
READ(S.216) (BYEFNO(2.13. 1=1.31)

CONVERSION FACTORS .
READ(5. 2183 TUCO. TUMC. URCO. URHC. URNCD

#5CONVERT EXHAUST EMISSION FACTORS FROM TEST SPEED(18 MPHI ..
TO URBAN SPEED(25 MPH) FOR YEARS 1965 1996 .
o211 =1.31
G 2 K = 1.2
BYEFCO(K. 11
BYEFHC (K. 11

BYEFCO(K. 1) & TUCO
BYEFHC (K. 1) & TUHC

2 CONTINUE

READ(S.2161. SAUCG. SAUHC. SRUND. SARCO. SARHC. SARNO
SARCO = SARCC % URCO .. .

SARHC = SARHC % URHC

SARNO = SARNO % URNO

IF (CHANGE(1) .EG. &) B0 TO 3
PERCENTAGE TRAVEL VALUES

READ(5, 2102 REGIS

READ(5.218) AAT

",

c
C#sssX TRAVEL OF CARS BY AGE

3SUM = 8.8
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DO“J:ii‘J

PTRVLC(J) REbIS(J! ¥ RATLJ]

SUM = SUM + PTRVLC(J}
4 CONTINUE | o

DO 6 U = 1. 14 ) '
A=PTRVLC(J) PTRVLC(JJ/SUM
B'CONTINUE

READ[S 215) PTRVLT
c DETERIORATION: VALUES.
READ(5. 2181 DCCO™
READ(5.218) . DCHC
READ(S. 2181 DTCO
- READ(5.21&) DTHC- '
TRUCK EMISSION SCALE aCQLE FACTORS o ’
VALUES ARE SUPPLIED IN DATA STATEMENT : FEBRUARY 8.1S572
- . READ(5.216): TESFCO: TESFHC.- TESFNO o E
...CRANKCASE AND - EVAPORATION . '
"RERD(5.2183.. (CREF (1.1}, I= .2). (EVEF(1.11. I=1
'.REQDfoQIG)‘tCREFIZIIJ -I=1.2), (EVEF(2.11. I=1

OO0

IF (CHANGE(2] .EQ.' @) GG TO 8
HWEIGHT FACTORS : WITHOUT DIESEL
READ(S.218) WFCTR

c

c

c | Lo

. 8 IF (CHANGE(3} .EG. &) 30'TD 1&°

C  WEIGHT FACTORS : WITH DIESEL
READ(S, 218) DWFCTR

C .

c

c

#35% INPUT CALCULATION-OPTIONS CARD

186 READ(5.288. END=99) YEAR:CLDSTR.RTROFT. DIESEL
INITIALIZE YEARLY EMISSION FACTORS ‘
DO 12 1 = 1.31
DO 12 K = 1.2
YEFCG(K. 13 BYEFCO(K. 1]
YEFHC(K. I} = BYEFHC(K. 1]
YEFNOIK. I} = BYEFNG(K. 1]

12 CONTINUE ‘

IF [(CLD3TR) 13.306. 14

COLD JTQRT EMISSION;

CHusesssesssssy -

13 READ(S. 21&) FCSECO
READ(5. 2181 FCSEHC
READ(S. 218) C5T1.C3Te

c
14 DO 45 1 = 1.31
DO 15 K = 1.2
COI = 7.S%YEFCO(K. 1} %-(1.8 = FLSECO(IJ'/CJT&
YEFCSC(K. 1) = 7.5%YEFCO(K. IlvFCaECO(IJ - CST1sCOI1 -
YEFCO(K. 1) = COI
HCI = 7.5&YEFHCIK.I) % (1.8 - FCSEHCIIJJ/CSTQ
YEFCSHIK. 1) = 7.S3YEFHC(K.I1$FCSEHC(I) - CSTI#HLI
YEFHCI(K. 1) = HCI
15 CONTINUE
c
DG 16 L = 1.6
CsCo(L) = 6.6
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CSHC(L) = &.8
16 CONTINUE
C¥3¥¥EMISSIONS FOR CARS : CLASS 1
K = YEAR - 1958
DO 18 J = 1.14

K—=—MAXGK=117

CS8COl1) = CS5L0(1) + PTRVLC(JJ&DCCO(JJkYEFCSCIi K)

CSHC(1) = CSHC(1) + PTRVLLC(JIDCHC(JISYEFCSH(1.K)

18 CONTINUE . _

C#%55EMISSIONS FOR TRUCKS : CLASSES 2-5

K = YEAR - 1958

DO 286 J = 1.16

K = MAXG(K-1.1)

PTRAV = PTRVLT(J)
c LIBHT DUTY TRUCKS

COFCTR = PTRAV % DTCO(J}

HCFCTR = PTRAV % DTHC(J) .

CS8C0(2) = CSCO(2) + COFCTR # YEFCSC(1.K)

C5HC(2) = C8HC(2) + HCFCTIR % VEFCSH(i K3

- COFCTR = COFCTR % YEFCSC(2.K) -

HCFCTR = HCFCTR % YEFCSH(2.K)

C HEAVY DUTY TRUCKS

DO 22 L = 3.5
M2 =L -2
C5CO(L: = CSCO(LY + COFCTR ¥ TESFCOILM2)
CSHC(L) = CSHC(L) + HCFCTR % TESFHCI{LMZ)
28 CONTINUE ’
C
DO 22 L = 1.8
CSCOLL) = C5COLL) ¥ SAUCD
CSHC(L) = C3HC(L: % SAUHC
22 CONTINUE . ' :
C : '
38 IF (RTROFT) 31.38. 32
c
CRFEETTFFEFFEO¥
c RETROFIT .
Ct§t¥¥*¥t¥v¥¥¥
31 READ(S.218) RETRO
RTROCC = 1.8 - RETRO(1)
RTROHC = 1.& - RETRO(2)
RTRONO = 1.8 - RETRC(3)
c
32 DO 34 K = 1.8
REFCO(K) = YEFCG{1.K) % RTROCO
REFHC(K) = YEFHC(1.K) % RTROHC
REFNOIK) = YEFNO(1.K) % RTRONO
34 CONTINUE
Ki = 89
GO TO 38
c S
38°K1 =1
c :
38 DO 46 K = K1.31 . R
" REFCO(K)Y = YEFCO(1.K)
REFHC(K) = YEFHC(1.K) .
' REFNO{K? = YEFNG(1.K) -/
4% CONTINUE
C 7
C¥5Si5¥ik¥¥tw ’
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C CALCULATE (URBAN & RURAL) EMISSION FACTORS FOR CO. HC. AND NO
CEFIFTEFFEFERFEF - A
DO 42 1 = 1.6
DO 42 J = 1.6
EXEMI(I. J) = 6.8
42 CONTINUE
CE#%+CARS .
DO 44 J = 1.4 ' o o o
K = MAXGI(K-1.1)
PTRAV = PTRVLC(J] -
c co
COFCTR = REFCO(K}) % DCCO(J) % PTRAV
EXEMI(1.1) = EXEMI(1.1) + COFCTR % SAUCO
EXEMI(1.2) = EXEMI(1.2) + COFCTR % SARCO
> HC S
HCFCTR = REFHC(K) % DCHC(J)} % PTRAV

EXEMI(1.3) = EXEMI(1.3) + HCFCTR % SAUHC
- EXEMI(1.4) = EXEMI(1.4) ¢ HCFCTR & SARHC
c NO : = ‘

NOFCTR = REFNGIK) % PTRAV -
EXEMI(1.5) = EXEMI{1.5) + NOFCTR
EXEMI(1.8) = EXEMI(1.8) + NOFCTR

44 CONTINUE

C##¥$TRUCKS o ,
K = YEAR - 1958
DO 46 J = 1.16
K = MAXB(K-1.1)
PTRAV = PTRVLT(J)

C  LIGHT DUTY TRUCKS

cC co o .

COFCTR = YEFCOL1.K) & DTCO(J) § PTRAV
EXEMI(2.1) = EXEMI(2.1) + COFCTR & SAUCO
EXEMI (2.2} = EXEMI(2.2) + COFCTR % SARCO
COFCTR = YEFCO(2.K} % DTCO(J) & PTRAV

¢ HC . -
HCFCTR = YEFHC(1.K) & DTHC(J) & PTRAV
EXEMI(2.3) = EXEMI(2.3) + HCFCTR % ‘SAUHC
EXEMI(2.4) = EXEMI(2.4) + HCFCTR % SARHC
HCFCTR = YEFHC(2.K) % DTHC(J) & PTRAV

C NO | L

NOFCTR = YEFNO(1.K) & PTRAV =

SAUNO
SARNG,

W

SAUNO

EXEMI(2.5) = EXEMI(2.5) + NOFCIR %
EXEMI(2.6) = EXEMI(2.6) + NOFCTR & SARNO
NOFCTR = YEFNO(2.K) % PTRAV :
c .
c HEAVY DUTY TRUCKS
DO 46 L = 3.5
M2 = L - 2
c co , : s
EXEMI(L.1) = EXEMI(L.1) + COFCTR % SAUCO % TESFCO(LM2)
EXEMIC(L.2) = EXEMI(L.2) + COFCTR ¥ SARCC s TESFCO(LM2)
t . HC o
EXEMI(L.3) = EXEMI(L.3) + HCFCTR & SAUHC 5 TESFHC(LM2)
EXEMI(L.4) = EXEMI(L.4] + HCFCTR % SARHC & TESFHC(LM2)
c NO o : S
" EXEMI(L.5) = EXEMI(L.5) + NOFCTR % SAUNC & TESFNO(LM2)
EXEMI(L.B) = EXEMI(L.8) + NOFCTR % SARNO % TESFNO(LM2)

46 CONTINUE

(9}
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IF (DIESEL) 58.68.51
CESSEETFEFFoSooF
C DIESEL EMISSION FACTORS
CREsRssssssssss
c INPUT “NEW“” DIESEL FACTORS

5@ READ(57 2107 DIEF. DIMIF
DFCTR = DIMIF/3.8
IF (DFCTR .EQ. &.&) DFCIR = 1.8

51 K = MAX&(8. YEAR-1963)
IF (K .EQ. 8) 60 TO 53
C YEARS AFTER 1969 '
PTRAV = 0.8 :
IF (K .8T. 16) K = 18
DO §2 J = 1.K
PTRAV = PTRAV + PTRVLT(J)
52 CONTINUE

EXEMI(B.1) = DIEF (4] % PTRAV

. EXEMI(8.3) = DIEF(5) % PTRAV
EXEMI(6.5) = DIEF(6) % PTRAV
IF (K .EQ. 16) GO TO 56

C YEARS BEFORE 19578
S3 K=K + 1
PTRAV = 8.8
DO 84 J = K. 18
PTRAV = PTRAV + PTRVLT(JJ
54 CONTINUE

EXEMI(6.1) = EXEMI(8.13 + DIEF(1)%PTRAV
EXEMI(6.31 = EXEMI(6.3) + DIEF{2)%PTRAV
EXEMI(6.5) = EXEMI(6.5) + DIEF(3)%PTRAV
c ‘
56 IF (DFCTR .EQ. 1.8) GO TG 58
C MILEAGE MODIFICATION FROM 3 MI/GAL
EXEMI(6.1) = EXEMI(6.1)3 # DFCTR
EXEMI(6.31 = EXEMI(B.3) % DFCTR .
EXEMI(6.5) = EXEMI(6.5) % DFCTR
c
S8 EXEMI(6.2) = EXEMI(6.11]
EXEMI(6.4) = EXEMI(B. 3)
EXEMI(B.6) = EXEMI(E.5]
CEREEFSTEFFFFFTF ‘
c CRANKCASE AND EVAPORATIVE EMISSION FACTORS
CHResvonssavrssv¥
66 DO 61 1 = 1.6

=1
EVAP(1) = 8.8
CRANK(]) = 8.0
61 CONTINUE
C#%%#CRANKCASE :
c K1 : 8 YEARS AFTER 1867
c K2 : # YEARS FROM 1863 THRU 1967
c K3 : # YEARS BEFORE 13963 -
c CARS :
K1 = MAX@(YEAR-1967. 8.
IF (K1 .GT. 132 GO TO 68
K2 = MING(14-K1.5)
IF (K1 .EQ. &) K2 = YEAR - 1962

K3 = MAXB{(14-K1-K2. &)
J1 = K1 + 1

J2 = Ki + K2

s2 2.2
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C  YEARS 1963 THRU 1967
52 < 52 + DCHC(J) % PTRVLC(J)

O

82 CONTINUE
31 = 8.0
IF (K3 .EQ. 8) 5O TO 66
Ji = J2 + 1 ‘
PRE 1882 YEARS
DO 64 J = J1.14 ‘
81 = 51 + DCHC(J) # PTRVLC(J)
‘64 CONTINUE S
B8 CRANK{1) = S1sCREF(1.1) + S2%CREF(1.2)
c !
; 80 T0 69
C ~ TRUCKS

68 IF (K1 .BT. 15) 80 TO 76
69 K2 = MING(16-K1.5)
IF (K1 .EG. &) K2 = YEAR - 1862

K3 = MAXB(16-K1-K2.8) . .
J1 = K1 + 1 E
J2 = K1 + K2
52 = 8.8

C ~ YEARS 1963 THRU 1867
DO 76 J = J1.J2
8§82 = 52 + DTHC(JU) % PTRVLT(J)
7€ CONTINUE
51 = 6.6
IF (K3 .EG. &) .60 TO 74
Ji = J2 ¢+ 1 '
c PRE 1963 YEARS .
DO 72 J = J1.16
51 = 51 + DTHC(J)Y % PTRVLTIJ:
72 CONTINUE .

74 CRANK(2) = S513CREF(1.1) '+ S2#CREF(1.2).
SUM = S1sCREF(2.1) + S25CREF(2.2) =
CRANK(3) = SUM & TESFHC(1] |
CRANK(4) = SUM ¥ TESFHC(2)

CRANK(5) = SUM & TESFHC(3J
C##¥5EVAPORATIONS
C K1 : % YEARS AFTER 1972
c
c

K2 : # YEARS BEFORE 1971

CARS : .
76 K1 = MAXBIYEAR-1872.8]
53 = £.06
52 = 6.9
51 = 8.8

IF (K1 .EQ. &) 30 TO 78
C  YEARS AFTER 1972
K1 = MINB(K1.14)
DO 77 J = 1.K1
33 = 53 + PTRVLL(J)
77 CONTINUE o
IF. (K1 - 14) 79.82.82
78 IF (YEAR .LT. 1972) 30 TO 179
c 1972 -
79 K1 = K1 + 1 :
$2 = PTRVLC(K1)
IF (K1 .EQ. 14) B0 TO 82
179 IF (YEAR .LT. 1871) G0 TO 80
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C 1971

Ki = K1 + 1
52 = 52 + PTRVLC(K1}
88 K2 = MAXB(14-K1, D)

IF (K2 .EQ. &) GO TO 82

—C-——YEARS-BEFORE—1974
K1 = Ki + 1
DO 81 J = K1.14
51 = 81 + PTRVLC(
81 CONTINUE
c ‘
82 EVAP(1) = EVEF(1.11%51 + EVEF(1.2)%52 + EVEF(1.31%S3
TRUCKS ' : N .
K1
53

©

MAXEG{YEAR-1972. 8}
.8
52 .0
51 2.8 '
IF (K1 .EQ. &) 60 TO 84
YEARS AFTER 1972
K1 = MINB(K1.186)
DO 83 U = 1.K1
83 = 53 + PTRVLT(J)
83 CONTINUE
IF (K1 - 18) 85.88.88
84 IF (YEAR .LT. 1872) 30 TC 188
c 1972
85 K1 = K1 + 1
82 = PTRVLT(K1)
IF (K1 EQ@. 16} GO TO 88
188 IF (YEAR .LT. 1971) G5O TO 86
1971
Ki = K1 + 1
§2 = 82 + PTRVLT(K1)
MAXG(16-K1.G1
IF (K2 ,EQ. 8) 50 TO 88
c YEARS BEFORE 13971
K1 = K1 + 1
DO 87 JU = K1.186
81 = 81 + PTRVLTLJU)

1]

nowu

©

HE

o

o0
o0
x
o
n

87 CONTINUE
c
- 88 EVAP(Z2] EVEF(1.1)551 + EVEF(1.2)%52 + EVEF{1.31%S3

SUM = EVEF[Z 11%51 + EVEF(Z 21;52 + EVEF(2.318583
EVAP(3) = SUM
EVAP(4) = 5UM
EVAP(5) = 5UM

c

C¥v§¥*¥¥$§¥§w¥¥

c WEIGHTED EMIS:ION FACTORS
CEFTESETETTETTHF
IF (DIESEL .BT. &) GO TO 32 .
CesssEXCLUDE DIESEL EMISSIONS
DO Sl = 1.6
Rl = 8.8
DO 198 K-= 1.5 . .
‘ WI = 'WI % NFCTR(K)&EXEMI(K 1) .
19& CONTINUE
HEXEMI(1) = KWI
98 CONTINUE. . o -
c ' I
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c

c
Cew#% INCLUDE DIESEL EMISSIONS

c

rErEpNe]

c .
C¥535C0
WRITE(6. 128) (EXEMI(I.1).
¥ WEXEMI (22
c
C#3%3HC

¥

o

WEVAP = &.0
HCRANK = 6.8

DO 191 K = 1.5

WT = WFCTRIK}

WEVAP = WEVAP + WTSEVAP(K)

WCRANK = WCRANK + WT#CRANK(K)

191 CONTINUE

IF (CLDSTR .EQ. &) 80 TO 96
C=sWEIGHTED COLD START EMISSIONS

WCSECO = B.8
NCSEHC = 8.0
DO 192 K ='1.5
WT = WFCTR(K)

NCSECO = WCSECO + WT#CSCO(K)
WCSEHC = WCSEHC + WT#CSHC(K)

182 CONTINUE
GO TO 86

92 DO G4 1 =1.6
DRI = 8.8
DO 193 K = 1.6

DWI = DWI + DWFCTRIKISEXEMI(K. 1]

193 CONTINUE

HWEXEMI(]) = DWI
94 CONTINUE

HEVAP = 8.8
HCRANK = &.8
DO 184 K = 1.8
DWT = DWFCTRIK)

HWEVAP = HEVAP + DHT#EVAP(K)
HCRANK = WCRANK + DWT#CRANK (K}

184. CONTINUE

IF (CLDSTR .EG@. &) 80 TO 86
C3$SWEIGHTED COLD START EMISSIONS

WCSECO - 0.6
HWCSEHC = 2.8
DO 185 K = 1.8
DWT = DWFCTRIK:
DWT = DWFCTRI(K]

WCSECO = WCSECO + DWT#CSCO(K)
WCSEHC = WCSEHC + DWT#CSHC (K

185 CONTINUE

s s s

wEFFEFETF

%

FEFFFEERNTHF

¥
96 WRITE(6.1606) TITLE

¥ '
PRINT TABLE OF EMISSION FACTORS FOR YEAR “YEAR'

WRITE(B. 185) YEAR. (L. L=1.83

HWRITE(E. 118)

1=1.6). NEXEMI (1), (EXEMI(1.2), 1=1.61.

WRITE(E, 138) EVAP. NEVAP. CRANK. HCRANK. (EXEMI(T.3); 1:1,8).
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c

Ca%$ENO ‘ S :
: NRITEIS 148) (EXEMI(1.5). I1=1.81, WEXEMI(5). (EXEMI(I.B). I=1.8).

s EXEMI(3), (EXEMI(I.4). I=1,6). HEXEMI(4)

HWEXEMI (81

Css COLD—START—EMISSIONb

[ B v ]

c

IF (RTROFT .NE. @) WRITE(6. 158}

G0 TO 16
99 ST0P

188 FORMAT(1H1. 21X. 9A8)

IF (CLDSTR .NE. 8) WRITE(B. 1882 CSCO.WCSECG. CSHC. NCSEHC -

1&5 FORMAT[1HB. 37x. ‘MOTOR VEHICLE EMISSION FACTORS FOR’.I8/71H .44X.

# ‘{BRAMS PER VEHICLE MILE)‘/1HB.28x. ‘CLASS".
138 FORMAT(1H+. 182X. 'WEIGHTED'/71H .8x. ‘EMISSIONS ‘1

128 FORMAT(1H .SX. ‘CARBON MONOXIDE‘/1H .7X. ‘URBAN".

¥ 1H . 7X. ‘RURAL ‘. 1&8x. 6F12.2.F16.2)

17.581121
10x.6F12.2.F16.2/

138 FORMAT(1HB. SX. ‘HYDROCARBONS ‘ /71H . 7x. ‘EVAPORATIONS ‘. 3X. 6F12.2,

1 F18.271H . 7X. ‘CRANKCASE ‘. 6X.6F12,2.F16.2/1H . 7X.
2 ‘EXHAUSTS/1H . 9X. “URBAN’. 8X. 8F12.2.F16.2/
3

iH .9X. ‘RURAL’. BX.6f12.2.F16.2)

148 FORMAT(iH@ Sx. ‘NITROGEN OXIDE‘/1H .7X. ‘URBAN’. 18X.6F12.2.F16.2/

¥ 1H . 7X. ‘RURAL’. 18x. 6F12.2.F16.21

155 FORMAT(//7/71H .5X. ‘NOTE : RETROFIT INCLUDED FOR CLASS 1°)
1688 FORMATL(////1H . 43X. ’COLD START EMISSIONS(GRAMS)‘/1H&. SX.

-1 ‘CARBON MONOXIDE’.2X.6F12.2.F18.2/1H .5X.
2 ‘HYDROCARBONS . 5X. 6F12.2.F16.2)

26@ FORMAT (4161

218 FORMAT(SF8.&)

22& FORMAT(SAB/314)

END



TREMISS PROGRAM LISTING .
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VEGEMI: PROC OPTIONS(MAIN):
VEQEMI: PROC OPTIONS(MAIN):
7% EXTERNAL VARIABLES &/

bCL

DCL
DCL

DCL

1 SPDFCTR CONTROLLED EXT,
2 SADJF_CO(B) FLOAT DEC(&) INIT(2.825. ©.8825. 1.82834,
- 6.832667. 1.79335. £.317667, 1.51. B.812).
— 2 SADJF=HC{8) FLOAT DEC(B)™ INIT(2.35. ©.8625. 1.56667.
6.023333. 1.585, B.0132. 1.39165. &.809333):
"1 VEQTRIPIN) CONTROLLED EXT.
2 (SHORT.LRES,LNRES) FLOAT DEC(6):
1 EMIZONEIN) CONTROLLED EXT.
2 (COEMI_2ZONE. HCEMI_20NE. NOEMI_ZONE:
FLOAT DEC(6) INIT(&):
1 CLDZONE(N) CONTROLLED EXT.
2 (CSCO_ZONE.CSHC_ZONE) FLOAT DEC(8) INIT(8):

/% LOCAL VARIABLES #/

DCL
bCcL
DCL

DCL

DCL

DCL

‘DCL
DCL

DCL
DcL

oCL
DCL

bCL

DCL
DCL

DCL

DCL

bCcL
ocL

" DL

(CATSEDT. CATSBS. CATS85. MERGEXX. ORGINXX} FILE RECORD

(PTR_XX. PTR_65. PTR_85. Q_XX. G_65. G_85) PTR:

1 DATA_XX BASED(P). _

2 (N_XX.YEAR_XX. TYPE. XX FIXED BIN(31).

2 DATA(LBTH REFERIN_XX11,

3 (MILES. SPEED) (21 FLOAT DECIGJ‘

1 ID_XX BASED(S).

2 I.xX FIxXED BIN(311].

2 FLAGS(LBTH REFERLI_XX)).

3 FLAG BIT{(1) ALIGNED.
3 ID  CHAR(1&::

1 -EMISSION_FACTORS.

2 (CO_URBAN. CO_RURAL.

EVAP. CRNK. HC_URBAN. HC_RURAL.
"NO_URBAN. NG_RURAL) FLOAT DEC(8i:

1 CLDSTR_VALUES.

2 (CSCOEF. CSHCEF. SHDRTF LRESF. LNRESFJ) FLOAT DEC(8B:
(MILES_FLAG. SPEED_FLAG)Y (MAX) BIT(1) ALIGNED CONTROLLED:
(COLD_START. DOWN INIT(’@‘B). MULT_SETS. SAVE_ZONES.

UP INIT(’1/Bi) BIT(i) AL IGNED:
XX PICTURE’99": :
(CLDSTR. EMISF. GPTEDT. OPTMRG. OPT65. GPT8S. PREPR. SAVE ]
CHAR(3):

UNIT.TYPE CHAR(81 INIT(’ZONE“1:

ROAD_TYPES(21 CHAR(8) INIT(‘FREEWAY’. 'ARTERIAL2:

STARS CHAR(1&) INIT( sswssssssss’lr

INTERVAL (3) CHAR(13) INIT{’DAILY’. ‘PEAK HOUR’.

‘OFF PEAK HOUR'i:

PHRASE1 CHAR(23) INIT(’ DATA FILE EXPECTED BUT’J:

PHRASE2 CHAR(341 INIT
(" DATA FILE WAS INPUT - TERMINATING'):

TITLE CHAR(8B::

INDEX(N) FIXED BIN(31) CONTROLLED:

{1.K.LGTH. M. MAX. MAX_65. MAX_85. N. NINDV. NSEG. NSETS. NZONE.
N_SET.N_ZCONES5. ORG_YEAR. TYPE. YEAR. ZONE1. 2ZONE2.
FSET. #FSETS) FIXED BIN(31): ‘

{CSCO.CSHC.C1.C2.ECO(2).EHC(2).ENC(2}. EVAP_CRNK. FACTOR!(413.
HSCO,HSHC,VEGMI,VEQSP,ZECO,ZEHCfZENO,tTRIPSJ

FLOAT DEC(&):

(ART-MILES. FWY_MILES, TECO. TEHC. TENG. TCSCO. TCSHC.
TECO_SET. TEHC_SET. TEND_SET. TCSCO_SET TCSHC.SET}
FLOAT DEC(183:

ON ENDFILE(SYSIN) &0 TO FINISH:
ALLOCATE SPDFCTR:
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NEXT-CQSE'
OPTES. OPTBS. OPTEDT. OPTMRG = ‘:
- TYPE = 1:
GET DATA(OPTES. OPT8S, OPTEDT. GPTMRG. TYPEJ.
- IF OPTMRG = ‘INP‘’ THEN GO TG INPMRG:
IF OPTEDT = ‘INP’ THEN GO TO INPEDT:

IF OPT65 = * * & OPT8S = * * THEN DO:
PUT EDIT{’'NG INPUT DATA - EXECUTION TERMINATING “ )
(R(F1)):
G0 TO FINISH:
END:
GET DATAIMAX):
LGTH = MAX:

IF OPT85 = ‘INP’ THEN VY85: DO:
/% INPUT CATS 1985 FILE %/ _
ALLOCATE  DATA_XX. ID_XX. MILES_FLAS. SPEED_FLAb‘

YEAR_XX = 1385:
TYPE_XX = TYPE:
PTR_85 = P:
Q.85 = G-

DO I = 1 TO MAX:
FLAGLI) = DOWN:

MILES_FLAG(1) = DOWN:

SPEED_FLAG(1) = DONWN: .

END:

YEAR = 1985&:

CALL CATSFILE(CATS8S.PTR_85.6.85. MAX_8S):
END Y¥8BS:

IF OPT85 = ‘INP‘’ THEN VY65: DO:
/% INPUT CATS 1965 FILE %/
ALLOCATE DATA-XX. 1D-XX:

YEAR_XX = 1985:
TYPE_xx = TYPL:
PTR.65 = P:
G.65 = @

IF AALLOCATIONIMILES_FLAGJ THEN
ALLOCATE MILES_FLAG. SPEED-FLAG:

DO 1 = 1 TO MAX:

FLAGL{I) = DOWN:

MILES_FLAG(1) = DONWN:
SPEED_FLAG{I) = DOWN:
END:
YEAR = 13965:
CALL CATSFILE(CATSBES.PTR_65. G_65. MAX_.85]
END VY65:
/% END OF CATS INPUT =%/
-lF OPTE5 = * ° 1 0OPT85 = * * THEN DOr
PUT EDIT(’EXECUTICON CANNOT CONTINUE“) (R(F11)):
IF OPTBS5 = * * THEN PUT EDIT(’'CATS 1965 NOT
. (RIF21): . ,
IF OPT85 = * * THEN PUT EDITUCATS 1985 NOT
(R{F21): : :
GO TO FINISH:

END:
- . FREE MILES_FLAG. SPEED_FLAG:
/% CHECK FOR CONSISTENCY GOF INPUT FILES %/
IF MAX_65 A= MAX_.85 THEN DO:
PUT EDITU’INCONSISTENCY IN_INPUT FILES ) (R(F11):
IF MAX_65 > MAX.85 THEN PUT EDIT(’'#1385 UNITS’
© EXCEEDS #1985 UNITS'.MAX_85) (R(F2)):
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ELSE PUT EDIT(’#1585 UNITS’. MAX_85.
‘ EXCEEDS #1885 UNITS’.MAX_65) (R(F21):
PUT EDIT(’ LOWER VALUE ASSUMED’) (R):
END: , 4
N = MIN{MAX_E5. MAX_85):

LOGTH = N:
ALLOCATE DATA_XX. ID_XxX:
PTR_XX = P:
Q_XX = 8; :
/% CHECK FOR CONSISTENCY OF INPUT DATA %/
PUT PAGE EDITU(’INCONSISTENCY IN’.UNIT_-TYPE. ‘DATA’)
(X(18).A(18).2(x(2}.A(4))):
PUT EDITUINTERVAL(TYPEZ) (RIF3)i:
PUT SKIP:
#CHK: DO I = 1 TO N:
IF Q_.85->FLAG(I) & G.85->FLAG(I)Y THEN FLAG(I) = UP:
ELSE DO:
FLAG(I) = DOWN:
PUT SKIP EDIT(I) (X(418).F(4)]): ‘ ‘
IF  AQ_B65->FLAG{I} THEN PUT EDIT(’1865 NOT DEFINED’]
{COLUMN(2B1.A: .
IF  AQ_B5-)>FLAG(I) THEN PUT EDIT(°1885 NOT DEFINED’]
(COLUMN{43).R):
: END? . i
END #CHK:-
IF OPTEDT = ‘QUT’ THEN DO:
/¥ OUTPUT EDITED CATS DATA %/
PTR_E65-)>N_XX = MAX_BS5:
G_B85->YI_XX = MAX_BS:
WRITE FILE(CATSEDTi FROMIMAX.€51):
WRITE FILE(CATSEDT? FROM(PTR_-6E5->DATA.XXI]:
WRITE FILEI(CATSEDT) FROM(G_65->ID_XX1:
PTR_85-)N_XX = MAX_B85:
G_B5->]_XX = MAX_85: _
WRITE FILE(CATSEDT) FROM(MAX_851: :
WRITE FILE(CATSEDT} FROM(PTR-85->DATA_XX):
WRITE FILE(CATSEDT) FROM[G 85- )ID_XXJ‘
CLOSE FILE(CATSEDT:
END:
80 TO MRG:
/% INPUT EDITED CATS DATA 3/
INPEDT: READ FILE(CATSEDT) INTO[MAX 651:;
L8TH = MAX_6S:
ALLOCATE DARTA_XX. 1D_XX:
READ FILE(CATSEDT) INTD(DATA XX : .
IF YEAR_XX ~= 1885 THEN . DO: .
PUT EDIT(1965. PHRASEL. YEAR_XX, PHRASE2) (RIF43):
G0 TO FINISH:
END:
READ FILE(CATSEDT) INTO(ID_xX):
PTR.6S5 = P:
6.85 = G-
READ FILE(CATSEDT) INTO(MAX_85i:
LGTH = MAX.85:
ALLOCATE DATA-XX. ID_XX: .
READ FILE(CATSEDT) INTO[DATQ&XX)‘
IF. YEAR_XX A= 1885 THEN DO:. . )
PUT EDIT(4885. PHRASE]. VEAR-XX PHRQSEQ) (RIFY)2:
GO TO FINISH:
END:
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/% MER
MRG:

L1

#M_1:

/

READ FILE(CATSEDT) INTOLID_XXi:
PTR.85 = P: -

6_85 = @ ° -

CLOSE FlLE(CATSEDT),

N = MIN{MAX_BS. MAX_B5]:

LGTH = N:

ALLOCATE DATA_XX. 1D_XX:

PTR,XX s P:

Q_xx = @:

DOI =1 TO N:

FLAG(I) = Q.65- )FLAbII) & G.85- )FLAu(I)‘
END: :

SE 31965 & 1885 DATA FOR °*YERR’ %/

GET DATAIYEAR):

£1 = 1985 - YEAR:

= C1/26: -
€2 = YEAR - 19B6%:
ce = Lerea:

- PUT PAGE EDITU('SUMMARY BY UNIT_TYPE * FOR’. YERR)

" (X(35).A.Al8I.A.F(5)1:
PUT EDITUINTERVALI(TYPE): (R(F3)):

" PUT ‘EBITIUNIT_TYPE. ROAD_TYPES) (SKIP(ZJ X(12). A4,

X(19).Al8).X(38).A(B)}:
PUT EDIT{'MILES/1G&". ‘SPEED(MPHI". ‘MILES/18&°. 'SPEED(MPH) * J
{SKIP. xX(28).A. X[?J A.x(12}. A x(8) h)' c
FWY_MILES. ART_MILES = B:
DOI =1 TO N:
PUT EDIT(I) (SKIP.X(12).F(4)):-
IF FLAG(I) THEN #M_2: DG: :
ID(I) = Q_85->ID(I1):
DO K =1 TO 2: - _
MILFARIT.KY = N1 & PTR_.BS-MILES{I.K) + -
ce s”PTR-&S-)MILES(I.K):
SPEED(I. K1 = C1 & PTR_65-)SPEED(I.K1 +
ce ¥ PTR 85->8PEED(].K):
END:, v ‘ '
PUT EDIT£ IMILES(I Ki. aPEED(I K: DO K =1702) 3
(X(9).FL{8).X(13).F{(5.13.%(186). F(8) X(121.F(5.111:
FWY_MILES = FWY_MILES + MILES(].1J:
ART_MILES = ART_MILES + MILES(I. 21-
END w#M_2: ‘ o
ELSE PUT EDIT{’NO DATA DEFINED’ ) tCOLUMN(SZJ,AJ:
END #M_1: -
PUT EDIT('TOTAL MILES/18&°.ROAD_TYPES., FNY_MILES. ART_MILES]
(SKIP(3).x(44).A. 5KIP. X(11).2(x(22). Ate)) SKIP(2].
X{8),2(x(231,F(8))11:
‘IF OPTEDT = ‘OUT’ THEN Lo:
PTR_E5->N_XX = MAX:
Q.E5->]_XX = MAX:
PTR.B5-)>N_XX = MAX:
G_85->]_XX = MAX:
END:
FREE PTR_65-)>DATA_XX. G- 85 21D_XX. PTR-BS >DATQ_xx 0 85->1D_xx:
IF OPTMRG = ‘GUT’ THEN DO:

# OUTPUT CATS_MERGED DRTA FOR YEAR VEAR’ ¥/

XX = YEAR - 1988:

OPEN FILE(MERGEXX} OUTPUT TITLE(” HERbE IIXX):
© - WRITE FILE(MERGEXX1 FROMIN):

YEAR_XX = YEAR:

TYPE.XX = TYPE:
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WRITE FILE(MERGEXX) FROM{DATA.XX):
HRITE FILE(MERGEXX) FROM{ID_Xxx):
CLOSE FILEIMERuEXXJ.
END: '

60 TO CALC:

/% INPUT DATA FOR YEAR ’VEQR' s/
INPMRG: GET DATALYEAR):
XX = YEAR - 1986:
OPEN FILE(MERGEXX) TITLE( MERBE‘JIxXX):
READ FILE(MERGEXX] INTO(NJ'
LGTH = N:
ALLOCATE DATA_XX. ID-XX' ]
READ FILE(MERGEXX) INTO[DATA-XX)'
IF YEAR_XX A= YEAR THEN DOG:
PUT EDIT(YEAR. PHRQSEi YEQR_XX PHRASE2) (R(F41):
G0 TO FINISH::
END:
IF TYPE_XX A= TYPE THEN DO:
PUT EDITUINTERVAL(TYPE). PHRASEI INTERVAL ITYPE_XX). PHRASER2)
{(RIF511:
G0 TO FINISH:
END:
READ FILEIMERGEXX) INTOIID-XXJ'
PTR_XX = P:
G@.XX = @:
CLOSE FILE(MERbEXXJ"
CALC: GET LISTI(SAVE.PREPR.CLDSTR. EMISF.NSETS:
IF  SAVE ‘END’ THEN GO TO NEXT_-CASE:
IFF- S5AVE = -‘S3AV’ THEN SAVE_ZONES = ‘1°B:’
: ELSE SAVE_2CNES = ‘@'B:
IF PREPR = ‘PRE‘ THEN #P_1: DO: .
/% PREPROCESS VOLUME/SPEED DATA %/
OET DATA(#FSETS):
DO FSET = 1 TO $FSETS:
GET LIST(FACTOR):
NSEQ. NINDV = &:
GET DATAINSEQ.NINDV: .
IF NSEG > & THEN #P_2: DO:
DO M = 1 TO NSEG:
GET LIST(ZONE1.Z20NEZ:
DG I = ZONE1 TO 20NE2:

Hon

MILES(I.1) = MILES({I.1) % FACTOR(1}:
MILES(I.2) = MILES(1.2) % FACTOR(2):
SPEED(I. 1) = SPEED(I.1; % FACTCOR(3::
. -~ SPEED(I.2) = SPEED(I1.2) % FACTOR(4]:
END sP_2: : :
JIF NINDV Y & THEN #P- + DG
DO M = 1 TO NINDvV:
: . GET LIST(I1:1:. i
MILES(I.1) = MILES(I1.i1) % FACTOR(1):
MILES(I.23 = MILES3(1.2) % FACTOR(2):
SPEED(I. 1) = SPEED(I. 13 % FACTCR(3):
SPEED(I.2) = SPEED(1.21 % FACTOR(4Y):
' END #P_3: -
END #P_1: .
/% END OF PREPROCESSING #/ ,
IF CLDSTR A= ‘ THEN #0RG: DO:

COLD_START = ‘1°B:
ALLOCATE VEQTRIP:. :
“IF CLDSTR A= ‘INP‘ -THEN DO:
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CALL ORIGIN: . :
IF CLDSTR = ‘QUT’ THEN DO:
OPEN FILE(ORGINXX) CUTPUT TITLE(‘ORGIN’IIXX]):
WRITE FILE{ORGINXX) FROMIYEAR):
WRITE FILE(ORGINXX] FROM(VEQTRIPI:
CLOSE FILE(ORGINXX1: .
END:
END:
ELSE DO:. ‘
OPEN FILE(ORGINXX) TITLEL” ORbIN TIXX):.
READ FILELORGINXX) INTO(ORG_-YEAR):
READ FILE(ORGINXX) INTOIVEGTRIPI:
IF ORG_YEAR ~= YEAR THEN [DO:
80 TO FINISH'.
END:
CLOSE FILE(ORSINXX):
END:
END  80RG:
ELSE COLD_START = '@’'B: -
IF SAVE_ZONES THEN DO:
ALLOCATE EMIZONE:
IF COLD.START THEN ALLOCATE CLDZONE
END:
IF EMISF = ‘CLA’ THEN #CLASS: DO:
/% USE EMISSION FACTORS BY “CLASS* FOR EACH Z0NE %/
CALL CLASSINSETS. PTR_xx G.xx. COLD_START. SAVE ZONES::
END #CLARS5S:.
ELSE $WOHT_SET: - DO: .
/% USE THE “WEIGHTED* SET OF EMISSION FACTORS IN EACH 20NE %/
IF NSET5 > 1 THEN DO:
MULT_SETS = “1°B: :
TEQO. TFWL. TFENO. TCANGO. TORHE = &:
END:
ELSE MULT_SETS5='&’B:
ALLOCATE INDEX:
#SET_NC:
DO N_SET = 1 TO NSETS:
TECO_SET. TEHC_-SET. TENO_SET = B:
PUT EDIT(°"MOTOR VEHICLE EMIS:ION:(oRQMa/i@ﬁJ FOR' YEAR]
(PAGE. X(33).A.FLBI:
PUT EDITUINTERVALITYPEIY (RI(F3)):
“IF MULT_SETS "THEN PUT EDIT('SET NG. .N_SET) (x(18i.A.F(313:
GET LIST(TITLE:: '
PUT- EDIT(TITLE) (5KIP.X(38).A1:
PUT EDIT( (STARS DO K = 1 TO 181 ) (S5KIP(2).%x(28). 18 A(181):;
PUT EDIT('EMISSICON FACTORS(GRQMS/MILE}’,’CO‘,’HC',’NO’,
‘URBAN’., ‘RURAL’. ‘EVAP’, ‘CRANK . ‘URBAN’. ‘RURAL ‘.
‘URBAN’. ‘RURAL ‘ }
(3KIP.X{(561.A.5KIP.X{(331,Al2).2(X(341.R/(211.3KIP.xX(22].
' 2IX(8).A(511.X(113.AR043., 3IX(5).A(5)).X(86).
. 2(X(5).ARl8313:
GET LISTI(EMISSION_FACTORS): .
EVAP_CRNK = EVAP + CRNK:
PUT EDIT(EMISSION_FACTORS) (SKIP(2i.x(22}).2 Fli18.2).
X(8).4 F(18.21.%(86]).2 F(iZ 211:
IF COLD.START THEN DOG: - .
TCSCO_SET. TCSHC-SET = &:
OET LIST(CLDSTR_VALUES):
PUT EDITL' CuLD START EMISSION FACTORatoRAMb/TRIPJ
SHORT ‘. * LRES’. ‘LNRES’. CLDSTR_VALUES]
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(SKIP(2i.X(45). A, x( 6).3(X(5).AI5) ), SKIP(2].
X{13.2(x(262.F(18.23).X(17).3 F(18.1)3:

CSCOEF = CSCOEF/186: /% EMISSIONS IN GRAMS/18G %/
CSHECEF—= r‘SHCEPVIZE‘
END:

PUT EDITI( (STARS DO K = 1 TO 18) ) (SKIP(1).X(28).18 AL161):
PUT EDITIUNIT_TYPE. ‘CO‘. "HC’. NG‘. (ROAD_TYPES DO K = 1 TO 311
(SKIP(2).x(B). AlH1I.X(23).A(2).
X{34).A(21.X[34).AL21.8KIP. X(18).3(X{12}.AR(B).X(B).A(B}])]I:
IF COLD_START THEN PUT EDITL((‘COLD START’' DO K = 1 TO 311
(SKIP. X(2). 3{xX(281.A(181)):
PUT EDITL(('TOTAL’ DO K = 1 TG 3)) (SKIP, 3(x(31).A(5]11):
/% INPUT ZONE SELECTIONS FOR THIS SET OF EMISSIGON FACTORS &/
BET DATAINSEG. NINDV1:
/% BUILD Z2ONE INDEX %/
N_ZONES = @:
IF  AMULT.SETS & NSEG@ ¢ & THEN #K.1: DG:
N_ZONES = N
GO I =1 TO N:
INDEX(I} = I:
END #K_1:
ELSE #K_2: DO: .
IF NSEG > & THEN #K_.3: DG
DO M = 1 TO NSEG:
GET LIST(ZONE1. ZONEQJ
DO 1 = ZONE1 TO ZONEZ:
N_ZONES = N_.ZONES + 1:
INDEX(N_ZONES) = 1:
END  #K_3: ‘
IF NINDV > & THEN #K_4: DO:
DO M = 1 TO NINDV:
GET LIST(I::
N_ZONES = N_ZONES + 1:
INDEXIN_ZONES] = I:
» END 8K_4:
END 8K_2:
#l_1: DO NZ2ONE = 1 TO N_ZONES:
I = INDEX(NZONE::
PUT EDITLI) (3KIP(2).X(B).Fl4}]:

IF . FLAG(I)Y THEN #L_2: DO: ' /% UNIT DEFINED %/
#L._3: DOK =1 T0 2 /% K=1 FREEWAY: K=2 ARTERIAL #/
IF MILES{I.K) > & THEN DO: /% DARTA AVAILABLE %/

VEGMI = MILESI(I.K):
VEQSP = SPEED(I.Ki:
/% DETERMINE WHETHER RURAL OR URBAN CLASS %/

IF VEGQSP > 35 THEN #RURAL: DO: /% RURAL %/
ENG(K) = NO_RURAL % VEGMI:
IF VEGSP > 8& THEN ©DO: /% 8B@(5P{(=65 &/
IF VEGSP > 85 THEN VEGSP = 65:
M= 7 . )
END: v g
ELSE M = &: ’ /%  385(5P<(=5@ /

'&’
ECO(K) = (SADJF_CO(M) - SADJF_ CO(M*i)wVEOaP) 5
CO_RURAL % VEGMI:
EHCIK) = ( (SADJF_HC(M)} - SADJF-HC(M+11¢VEQ;P)&
HC_RURAL + EVAP_CRNK ) % VEGMI:
END #RURAL:
ELSE #URBAN: DO: /%  URBAN %/
ENO(K) = NO_URBAN & VEGMI: ‘
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IF VEQSP > 286 THEN M = 3: /% 2B<(3P(=35

ELSE DO: _ /% 18(=5P<(=2& %/
IF VEQSP < 16 THEN VEQSP = 1&:
M= 1 . '
END:

ECOIK) = (SADJF_CO(MI - SADJF_CO(M+1)SVEGSP) ¥

CO_URBAN % VEGMI:

EHCIK) = ( (SADJF_HC(M)} - SADJF.HCI(M+1)SVEQSPI#

. HC_URBAN + EVAP_CRNK 1 % VEGMI:
END #URBAN: :
END: : _ :
ELSE [DO: /% DRATA 15 ZERC =/
ECO(KI @:
EHC(K)
ENO (K
END:
END #L_3:
ZECO = ECG(1) + ECOL2):
ZEHC = EHCI1) + EHC(2):
ZENO = ENO(12 + ENO(2):
PUT EDIT(ECG. EHC.ENOY (3(x(8).F(12.143.%X(41.F(12.1)2):
IF COLD_S5TART THEN DO:
#TRIPS = SHORTF#SHORT(1) + LRESF#LRES(])
LNRESF¥LNRES(1::
C5C0 CSCOEF % #TRIPS:
CSHC CSHCEF % $TRIPS:
PUT EDIT(CSCO.CSHC) (R(F611:
ZECO = 2EC0O + C3C0:
ZEHC = ZEHC + CSHC:
TCSCO_SET = TCSCO_SET + Cs5CO:
TCSHC_BSET = TCSHC_SET + CS5HC:
END:
PUT EDIT{(ZECG. ZEHC. ZENC) (RIFB)1:

n o u

&:

-+

TECO_SET = TECO_SET + ZECG:
TEHC_SET = TEHC_SET + ZEHC:
TENO_SET = TENO_SET + ZENO:

IF 5AVE.ZONES THEN DO:

COEMI_ZONE(1) = ZECO:
HCEMI_Z2ONE(I} = ZEHC:
NOEMI_ZONE(1) = ZENO:

IF COLD_.START THEN DG:

C3CO_2Z0NE(]J = CSCO0:
C3HC_Z0NE(12 = CSHC:
END:
END: _
END #L_2: A C
ELSE PUT EDIT('NG DATA DEFINED’) (X(53).A);
END #L_1:

PUT EDIT{’TOTAL EMISSIONS(GRAMS/18%%51°, ‘C0’. ‘HC*. ‘NO”)
(SKIP(4}.X(57:.A. SKIP. 3(X(34).A(2)]):

TECO_.SET = TECO.5ET/1806:
TEHC_SET = TEHC_SET/1886: ,
TENQO_SET = TENO_SET/1886:
IF MULT_SETS THEN DO:
TECOG = TECO + TECO_SET:
TEHC = TEHC + TEHC_SET:
TENG = TEND + TENO_SET:
END:

IF COLD_START THEN DO:
TCSCO-SET = TCSCO-SET/1808:
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HSCO = TECO.SET - TCSCO-SET:
TCSHC.SET = TCSHC_SET/1806: -
HSHC = TEHC_SET - TCSHC_SET:.
PUT EDIT(‘HOT START’.HSCO.HSHC. TENO_SET. ‘COLD START:.

TCSCOZSET. TCSHC_SET. *TOTAL ‘. TECO_SET.
TEHC_SET. TENC_SET). - (SKIP(2).Xx(8).
QIQJ X{11).FL12.13.2(X(24).F(12.1)).8KIP(2).
X{8).AL18). X(18). F(12.1).X(24). F[12 1.
SKIP(2}.X(B1.A(5),X(15), F[12 13.
2(X(241.F(12.12)3):
IF MULT_SETS THEN .DG: .
TC3CO = TCSCO + TCSCO.SET:
TCSHC = TCSHC + TCSHC_SET:
END:
END:
ELSE PUT EDIT(TECO_SET. TEHC-DET TENG_S5ET] (R(F&)1:
END #S5SET_NO: .
FREE INDEX: . ' .
IF MULT-SETS THEN  $3UMMARY: DO:
/% SUMMARY &/ .
PUT EDIT(‘TOTAL EMISSIONaleQMD/lﬂt*SJ . 'CO’. "HC". "'NO*)
. (PAGE. X(57).A. 53KIP(21. 3(xX(34).A(2)]1): :
IF COLD_START THEN DO: :
HSCO = TECO - TCSCO:
HSHC = TEHC - TCSHC: . ‘
© PUT EDIT('HOT START’.HSCO.HSHC. TENG. ‘COLD START’.
TC5CG. TCSHC. ‘TOTAL TECO TEHC. TENG:
L ISKIP(33.X(6],
Al9)Y.X(11).F(12.1). 2[X(24) F(12 1)) SKIP(ZJ
X{6), A(18).xX(161.F(12. 1), X(241.F(12.1).
SKIP(21.X(8).A(5).xX(18).F(12.1).
2{x(241.F(12.123); .
END: .
ELSE PUT EDIT(TECO. TEHC. TENO' {R{FB1}):
END #SUMMARY: .
END #WOHT_SET: .
FREE DATA_XX. ID XX:
IF COLD_START THEN FREE VEQTRIP:
IF S5AVE_.ZONES THEN DG:
CALL ZONES(G_XX.COLD_S5TART):
FREE EMIZONE: .
IF COLD-:TQRT THEN FREE CLDZONE'
END:
80 TO NEXT_CASE:
FINISH: STOP:
CATSFILE: PROC(TAPEIN. Q. R.PTRMAX):
DCL TAPEIN FILE RECORD. (Q. RJ PTR.PTRMAX FIXED BIN(311'
DCL 1 CARD BASED(P).

2 UNIT_ID  CHAR(18).
2 REC.CODE CHAR(Z2].

2 UNIT_# CHAR(S).

2 VALUE(3Y CHARI(167.

2 BLANK CHAR(151: -

DCL  PTR FIXED BIN(31i:
ON ENDFILE(TAPEINI 30 TO SUMMQRY,.».

PTRMAX = &:
INPUT: READ FILE(TAPEINJ SET(PIi: :
IF REC.CODE = ‘ 1’ THEN - #MILES: DO:

GET STRING(UNIT_#3 EDITIPTR) (R(F11i:
IF PTR > PTRMAX THEN PTRMAX = PTR:
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IF  ASPEED_FLAG(PTR) THEN R- )ID[PTR) = UNIT;ID:
MILES_FLAGI(PTR) = UP:-
GET STRINGIVALUE(TYPE) » EDIT(GO- >MILES(PTR 11.
Q->MILES(PTR. 21)) (R(FB)J' :
. END #MILES: - -
ELSE:  #SPEED: DO: a oo
IFF _REC_CODE A= * 2° THEN &0 T0 INPUT:
BET STRING(UNIT_#) EDIT(PTRI (R(F1)}:
IF . PTR > .PTRMAX THEN PTRMAX = PTR:
IF AMILES_FLAGI(PTR) THEN R IDIPTR) = UNIT.1D:
SPEED.FLAG(PTR) = UP:
GET STRING(VALUE(TYPE)) EDIT(G- >aPEED(PTR 1)
Q->SPEED(PTR.2)) (R(F21}):
_ END #SPEED:
G0 TO INPUT:
SUMMARY: CLOSE FILE(TAPEINI:
PUT PAGE EDIT(‘SUMMARY BY ‘.UNIT_TYPE.’ FOR‘. VEARJ
(X(35).A.A(8).A.F(5)};:
PUT EDITUINTERVAL(TYPE ]l (X(21.AR(1311:
PUT EDIT(UNIT_TYPE.ROAD.TYPES) (SKIPI(2i.X(12]).AH).
X{(181.A(81.X(36). A(8)):
. PUT EDIT( MILES/7188°. ‘SPEED(MPH)Y . ‘MILES/188°.
SPEEDI{MPH) * 2 (SKIP X(28).A. X(?J A. x112) A.X(B}, RI:
FHY_MILES. ART_MILES = 8:
#51: DO I = 1 TO PTRMAX:
PUT EDIT(I) (SKIP.X(12).Fl431i:
IF MILES_FLAG(I) & SPEED_FLAG(IJ THEN #52: DC:
CR- SFLAGLI) = UP:
PUT EDIT((G- )MILESII Ki.G@->S5PEED(I. K} DO K = 1 TG 211
: AX(8).F(63.%{11).F(5.1).%(18).F(8&).
X{1R2).F(58.11:.
FAY_MILES = FHY_MILES + G- >MILES(I 1i:
ART.MILES = ART_MILES + G-)MILESC(].23:
END #32: o
ELSE DO: o ) ’
IF  AMILES_FLAG(I) THEN PUT EDIT
" (*NO MILES ASSIGNED ) (COLUMNI(311.R):
IF  ASPEED_FLAG(I) THEN PUT EDIT
(NG SPEED ASSIGNED’: (COLUMN{SQ),A):*
END: :
END #51:
PUT EDIT('TOTAL MILES/186°. ROQD TYPES. FHY_MILES. ART_.MILES)
(SKIP(33.X{44}. A, 8KIP. x(11).2(x(22]).A(8)]. SKIP(2:.
X{89),2(X{231.F(8111):
RETURN:
F1: FORMAT(F(5}:
F2: FORMAT(2 F(8.8)1:
END- CATSFILE:
ORIGIN: PROC:
DCL  (ORGNES. ORbNBS) FILE RECORD
DCL 1 CARD BQSED(PTR]

2 20NE.# CHAR(4).
2 FILL_ 1 CHARI(E].
2 TRIPS CHAR(18B3.

2 FlLL_2 CHAR(52):
DCL  (#TRIPS_65. #TRIPS_85)(3.N) FLOAT DEC(6) CONTROLLED
INITUL38NIG):
DCL PROGD FLOAT DEC(6):
ON ENDFILEIORGNES) * 80 ‘TO #0_2;.
ON ENDFILE(ORGN8S) - &0 TO #0- 4
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ALLOCATE #TRIPS_65:
PUT EDIT(*INCONSISTENCIES FOR 1965 DATA’) (R(F1)):
PUT SKIP:

#0-1: READ FILE(ORGNESY szrtPTRJVi
GET STRINGI(ZONE_#) EDIT(I) (F(4)):.
L IF ] (= N THEN _DO:
IF FLAB(I) THEN OFET STRINb(TRIPSJ EDIT
(#TRIP5_65(1.1). #TRIPS_65(2. I) 3TRIP3 66(3.13)
(3 F(8)): .
ELSE PUT EDIT - S '
(‘ORIGIN DATA BUT NO CATS DATA FOR ZONE I)'thF2)}:
END: S
ELSE PUT EDIT - ' A
' ("ORIGIN DATA BUT NO CATS DATA FOR ZONE' 1) (R(F2)):
60 TO #0.-1: S
#0_2; CLOSE FILE(ORGNES): .
ALLOCATE #TRIPS_8S: : o ‘ :
PUT. EDIT( ' INCONSISTENCIES FOR 1985 DQTQ J (R(Fil"_
PUT SKIP:
#0_3: READ FILE(ORGN8BS) SET(PTRI:
GET STRING(ZONE.#) EDIT(1) (F(412):
IF 1 (= N THEN DO:
IF FLAG(I2 THEN GET STRING(TRIPS) EDIT
' ($TRIPS5.85(1. 1. 8TRIPS_BS(2.1).8TRIPS.. 85(3.1)3
(3 F(81):;
ELSE PUT EDIT _ o . :
{'ORIGIN DATA BUT NG CATS DATA FOR 2Z20NE’. 11 (R(FQ}J:_
END: - )
ELSE PUT EDIT '
('ORIGIN DATA BUT NG CATS5 DATA FOR Z0NE’. 11 (R(F211:
" GO TO #0.3:
$0.4: CLOSE FILE(ORGNBS::
PUT EDITI’ORIGIN SUMMARY FOR’.YEARI (PQGE,XIQBJ,QLF(S)J:
PUT EDIT('Z0ONE’. “‘3HORT’. “LONG RES’. ‘LONG NONRES’}
ISKIP x(181]. QIQJ X{171.R(5).%x(14). A(8).x{11). A(2111]):
PUT 5KIP:
IF OPTMRG = ‘INP‘ THEN DG:
C1 = 1985 - YEAR:
C1 = C1/26:
C2 = YEAR - 1885:
2 = C2/28:
END:
#0.5;: DO 1 = 1 TO N:

PUT EDITLI) (SKIP.X(18).F(411):
If FLAG(I) THEN DO:
PRCD = #TRIPS_65(1.1) » #TRIPS_85(1.11:
IF PROD > & THEN DO:
' SHORT(11 = Ci1+#8#TRIPS_65(1.'1}
+ C258TRIPS_85(1.1i:
LRES(I) = Cis#TRIPS_65(2.1]
+ C2%#TRIPS_85(2.1):
LNRES(LI) = Ci##TRIPS_65(3.11}
+ C2%#TRIP5.85(3.1):
PUT EDITI(SHORT(I).LRES(I).LNRES(I))
(3(X(71.F(1523]:
END: \
ELSE DO:
SHORT(I). LRES(I). LNRES(I] = &:
IF #TRIPS.85(1.1) = & THEN
PUT EDIT(’NO 1965 ORIGINS‘) (COLUMN(341.R):
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IF #TRIPS 85(1 1) = & THEN
PUT EDIT(! NO 1985 ORIbINS ) (COLUMN(G?) Al:
END:
END #0_5:
FREE- sTRIPS_6S, tTRIPS 85'
RETURN:
F1: FORMAT(PAGE.X(251).A):
'F2: FORMAT(SKIP.x(28).A. F(B))-
‘ - END ° GRIBIN:
Fi: FORMATI(SKIP(4).X(1&). AJ- :
F2: FORMATISKIP(2).X([1581.2(A.F(8)1):;
F3: FORMATI(X(2).A(13)):
Fu: FORMATI(SKIPI(2).X(181.F(4).A.F(4).A):
FS: FORMAT(SKIP(21.%{(4&).A(13).A.AL13).A):
F&: FORMAT(SKIP.X(21). 3()((24) F'(12 1))),
END VEGEMI: - }

[
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ZONES: PROC(PTR. COLD_START),
/% PARAMETERS %/ .
DCL PTR POINTER:
DCL 1 1D_xx  BRSED(PTR).
2 N FIXED BIN(31]. -
o 2 FLAGS(LGTH REFERIND Y.

.3 FLAG BIT(1) ALIGNED.
_ 31D CHAR{(1&1:
-DCL  COLD_START BIT(3: ALIGNED:
/% EXTERNAL VARIABLES &/
DCL 1 EMIZONE(N) CONTROLLED EXT.
2 (COEMI_ZONE. HCEMI_ZONE. NOEMI_ZONE]
FLOAT DEC(8):
DCL 1 CLDZONE(N) CONTROLLED EXT.
2 (CSCO-20NE. CSHC.ZONE: FLOAT DEC(8I:
/% LOCAL VARIABLES %/
DCL COUNTY_ # CHAR(1): ,
DCL NSETS_1 FIXED BIN(31J INIT(2) STATIC.
NSETS_.2 FIXED BIN(31) INIT{(28) STATIC:
- DCL LIST.1(2.2) FIXED BIN(31) INIT(6&.65. 68.73) STATIC:
DCL LIST.2(28.2) FIXED BIN(31) INIT(1.15. 34.143.
145. 158, 154, 155. 246.246. 248,248, 252.288.
238. 254. 296.30&. 3g2. 386. 318. 312.
318.318. 322. 324, 328.342. 346. 348, 352. 354.
358. 366. 377.378. 382.383. 567.568. 513.514.
517.519. 523.527. 529.531. 536.537.
894,894, 758.758. 764.7641 STATIC:
DCL  (I.11.12.K.L8TH) FIXED BIN(31):
DCL  (HSCO. HSHC) FLOAT DEC(E):
, DCL  (TCS2C0. TCSZHC. TZECO. TZEHC. TZENO3} FLOAT DEC(18i:
/% END QOF DECLARATIONS &/
/% CHICAGO BUSINESS DISTRICT EMISSIONS 3/
PUT EDIT(’CHICAG0O BUSINESS DISTRICT’)(PAGE.X(28).A):
PUT EDITU’20NE’. “CG’. “HC’. ‘NG*) (R{21)):
PUT S5KIP:
TCS52C0O. TCSZHC. TZECO TZEHC. TZENO =
#Z_1: DO K = 1 TO NSETS.1:
11 LIST-1(K. 13:
12 LIST. 1(K.2):
DO I = 11 TO 12:
IF FLAG{I) THEN DO:

TZECO = TZECO + COEMI_ZONE(1]:
TZ2EHC = TZEHC + HCEMI_ZONE(1):
TZENO = TZENO + NOEMI_ZONE(I13:

PUT EDIT(].CGEMI_ZONE(11.HCEMI_ZONE(1].
NOEMI_ZONE(1)) (R(221}1:

IF COLD-START THEN DO:
TC52C0 = TCSZCO + CSCO_20NE(]13:
TCSZHC = TCSZHC + CSHC_.ZONE(I):
PUT EDIT(CSCO_ZONE(I),CSHC_ZONE(I3)) (R(241):
PUT SKIP:
END:

END:

ELSE PUT EDIT(I. NO DATA DEFINED‘]
- [SKIP.X{18).F(B8).X{(23).A1:.

END $2.1:

TZECC = TZELCOC/128&:
T2EHC = TZEHC/188&:
TZENO = TZENGC/108&:

o

P L
40 [T
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PUT EDIT{'TOTAL EMISSIONS(GRAMS/1&%%5)°, ‘CO’. ‘HC’. ‘NO*)
(R€23)3:
IF  COLD.START 'THEN DO:
TCS2C0 = TCSZC0/1886:
HSCO = T2ECO - TCSZCO:
- TCS2HC = TCSZHC/1088:
HSHC = T2EHC - TCSZHC:
PUT EDIT(’HOT START‘.HSCO.HSHC. T2ENO. ‘COLD START'.
. TCS2C0. TCSZHC. ‘TOTAL ‘. TZECO. TZEHC,TZENO)(R(ZBQJ:
END:

ELSE PUT EDIT(TZECO,TZEHC TZENO) (R(Z7)):
/% CHICAGO EMISSIONS ¥/

PUT EDITI”CHICAGO’) (PAGE.X(37).R2:

PUT EDIT(’ZONE’. ‘C0O’. 'HE’. ‘NO‘) (R(Z211):

PUT SKIP:

TCS2C0. TCSZHC. TZECO. TZEHC. TZEND = @:
#2.2: DO K = 1 TO NSETS.2:

I1 = LIST.2(K.1):

12 = LIST.2IK.2i:

DO I = 1170 12

IF FLAG(I) THEN DO:

TZECO = TZECO + COEMI-ZONE(1):
TZ2EHC = TZEHC + HCEMI_ZONE(1):
TZENQ = TZENO + NOEMI_ZONEL(]):

PUT EDIT(1.COEMI_ZONE(]13.HCEMI-ZONE(]).
) NCGEMI_ZONE(1)) (R(Z2})~
IF COLD.START THEN DO:
TC32CO = TCSZCO + CSCO.ZONE(I1):
TCSZHC = TCSZHC + CSHC_Z20NE(1):
PUT EDIT(CSCO_ZONE(]). CSHC_ ZONE(I)J (R(243):
PUT SKIP:
END:
END:
ELSE PUT EDIT(]1. ‘NO DATA DEFINED’]
(3KIP.X(1&).F(8).%(23).RA):

END #Z_2:
TZ2ECO = TZECO/1886:
TZEHC = TZEHC/18@6:

TZENO = TZENO/1866:

PUT EDIT('TOTAL EMISSIONS(GRAMS/1&%%5)‘. ‘CO’. 'HC’. ‘NO’)
(R(23)):

IF COLD_START THEN DO:

TCS2C0 = TCS2C0/1866:

"HSCO = TZECO - TCS2C0:

TCSZHC = TCSZHC/1886:

HSHC = TZEHC - TCSZHC:

PUT EDIT{’HOT START’.HSCO. HSHC. TZENG. ‘COLD START’.

TC52C0. TCSZHC. ‘TOTAL ‘. TZECQ. TZEHC. TZENOI(R(2612:

N

END:
ELSE PUT EDIT(TZECO. TZEHC. TZENO) "tR(271):
82_3: GET LIST(COUNTY_#i:
IF COUNTY_-# = ° ' THEN &0 TO #2.5:
/% EMISSION SUMMARIES BY COUNTY %/
PUT EDIT(’COUNTY’.COUNTY_#) (PAGE. X(36).A.F(3)):
PUT EDIT(’ZONE*. “CO‘. ‘HC’. ‘NO’? (R(Z1)):
PUT SKIP:
: TCSZ2CO.. TCSZHC. TZECO. TZEHC. TZENO = a:
#2.4: DO 1 = 1 TO N:
' IF FLAGLI) THEN DO: o ' o
IF SUBSTRUID(1).8.1) = COUNTY.# THEN DO:
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TZECO = TZECO + COEMI_20NE(I):
- JZEHC = TZEHC + HCEMI_ZONE(1):
TZENO = TZENO + NOEMI_ZONE(I):
PUT. EDIT(1. COEMI_20NE(1). HCEMI_20NE(1).
NOEMI_ZONE (1)) (R(22).):

#2_.5:
24:
22:

- 23:
24:
26:

27:

END $2Z2_.4:

IF COLD.START THEN DO:
TC8ZC0 = TCSZCO + CSCO.ZONE(I),
.TCSZHC = TCSZHC + CSHC_ZONE(1):
PUT EDIT(CSCO ZONEII) CSHC-ZONE(IJJ

. (R(24)):

PUT SKIP, o -
" END: <

END:

TZECO = T2ECO/1800:
TZEHC = T2EHC/1060:
TZEND = TZENO/1888: , -
PUT EDIT(’TOTAL EMISSIONS(bRAMS/iﬂ s>-,'co','uc','~o')
(R(23)):
IF COLD_START THEN DO:
TCS2CO = TCS2C0/1880:
HSCO = TZECD - TCSZCO:
TCSZHC = TCSZHC/1888: A
. HSHC = TZEHC - TCSZHC:
PUT EDIT(‘HOT START’.HSCO. HSHC. TZENO. ‘COLD START’,
E TC52C0. TCSZHC. *TOTAL *. TZECO. TZEHC. TZEND) (R(261)
ND: .
ELSE PUT EDIT(TZECO TZEHC TZEND) (R(27)1:
50 TO #2_3 A
RETURN:
FORMAT (SKIP. X(12). Al4), X{14). AL2). 2(X(16). 9(2)1)'
FORMAT (SKIP(1). X(18).F(6).3 F(18.11}:
FORMAT (SKIP(4), X(31). A, SKIP. X(14). 3(X(16), nce));‘
FORMAT(SKIP{1).X(16).2 FL18.1)): -
FORMAT (SKIPL2), X(2), AL9). X(5).3 F(18.1). SKIP(2). X(2).
AL18), X(4).2 F(18.1). SKIP(2).x(2). A(S).
» X(8).3 F(18.11):
FORMAT(SKIP(2).X(16).3 F{18.11):
END ZONES:
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CLASS: PROCINSETS.P. G,CLDSTR SRVE)‘
PARAMETERS &/

/%

/¥

EXTERNAL

DCL
peL
DCL

DCL

DCL
DCL

DCcL
DCL
DCL

NSETS' FIXED BIN(31):
(P. @) PTR:
1 DATA.XX BASED(P). -~ -
2 (N. YEAR. TYPE) FIXED BIN(31).
2 DATA(LOTH REFERIN)).
3 (MILES. SPEED)(2) FLOAT DEC(8):
1 ID_xx BASED(@).
2 I.xx FIXED BIN(31).
2 FLABS{LGTH REFER(I_XX)),
3 FLAG BIT(1) ALIGNED.
3 1D  CHAR(1@):
(CLDSTR. SAVE) BIT(1) ALIGNED:
VARIABLES &/
1 SPDFCTR CONTROLLED EXT.
2 SADJF_CO(8) FLOAT DEC(S),
- 2 SADJF_HC(8) FLOAT DEC(6):
1 VEQTRIP(N) CONTROLLED EXT.
2 (SHORT. LRES. LNRES) FLOAT DEC(8):
1 EMIZONE(N) CONTROLLED EXT.
2 (COEMI.ZONE. HCEMI_ZONE. NGEMI_ZONE) FLOAT DEC(6):
1 CLDZONE(N) CONTROLLED EXT,
2 (CSCO_ZONE. CSHC_ZONE) FLOAT DEC(G)'

/% LOCAL VARIABLES %/
-+ DCL

/¥

END

bcL
DCL
DCL
DCL

oCL
DCL

DCL

bCcL
DCL
DCL
bCL
DCL
bCL

1 EMISSION_FACTORS(S)
2 (CO.URBAN., CO_RURAL.
EVAP. CRNK. HC_URBAN. HC_RURAL.
NO_URBAN. NO_RURAL) FLOAT DEC(6):
1 DIESEL.
2 (CO.DI. HC_.DI. NO_DI) FLOAT DECIB)

4 OLDSTR.EMIFCTRS(S).

2 (CSCOEF. CSHCEF, SHORTF. LRESF.: LNRESF) FLOAT DEC(6):
(DIESELS. MULT_SETS) BIT(1) ALIGNED:

"UNIT_TYPE CHAR(8) INIT(’ZONE‘) STATIC:

ROAD.TYPES(2) CHAR(B) INIT('FREEWAY’. ‘ARTERIAL’] STATIC‘

STARS CHAR{1&) INIT(’ssssss¥s%%’) STATIC:

INTERVAL{3) CHAR{13) INITL{’DAILY’. ‘PEAK HOUR‘.

‘OFF PEAK HOUR’) STATIC: :

TITLE CHAR(8E):

INDEXIN)} FIXED BIN(31) . CONTROLLED:

(I.K.L.LGTH. M. NINDV, NSEQ. NZONE. N_.SET. N_20ONES. ZONE1.

" Z0NE2) FIXED BIN(31):

(CO-SPDF. ECOK. EHCK. EMISS. ENOK. HC_SPDF . SUM, VEQ_MI. VEQSP.
Z2ECO. ZEHC. 2ENO. CSCO. CSHC. #LNRES. sLRES. 8SHORT.
#TRIPS. HSCO. HSHC) FLOAT DEC(8):

(DISTR(8).ECO(2). EHC(2).ENO(2). EVQP-CRNK(S) VEQMI(6))
FLOAT DEC(8]:

(CO_CLRSS(8). CS-COIS),HC-CLQSS(B),CS_HCISJ.NO-CLASS(B).
TCO.CLASS8). THC_CLASS(6). TNO.CLASS(8).

TCS.CO(S). TCS_HC(5).
TECO. TECO_SET. TEHC. TEHRC.SET. TENO. TENO_SET.
TCSECO. TCSECO_SET. TCSEHC. TCSEHC_SET) FLOAT DEC(16):

OF DATA DECLARATIONS %/
ALLOCATE INDEX:
IFF NSETS > 1 THEN DO:

MULT.SETS = “1°B:

/% INITIALIZE TOTALS %/

TECO. TEHC. TENO = &:
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DOL=1T06 -

: TCO-CLASSIL) = 8 o !
THC.CLASSIL) = 8: " ‘
TNO-CLASS(L) = &:

END:

IF CLDSTR THEN DO:
TCSECO. TCSEHL = &:
DOL =1T0S5:
TCS_CD(L) = b
TCS_HC{L) = &:
END: .
_ END: '
- END:-
#SET_NO: oo . R 5
DO N.SET = 1 TO NSETS:
‘TECO_SET. TEHC_SET. TENO_SET = &:
DOL = 1 TO 6 :

CO_CLASSI(L) = B:
HC_CLASS(L) = &:
NO_CLASS(L) = &:
END:

PUT EDIT(’MOTOR VEHICLE EMISSIONS(bRAMS/iﬁﬂJ FOR’. YEAR)
X (PAGE. xX(331.A.F(63):
PUT EDITUINTERVALITYPE)) (x(2).A(133): ..
IF MULT_SETS THEN PUT EDIT(’SET NO. ‘,N_SET) (X{18}.A.F(31):
GET LISTLTITLE):
PUT EDIT(TITLE) (S5KIP(1). X(BZ) A):
PUT EDIT( (STARS DO K = 1 TO 1&) ) (SKIP(2).x(28).16 A(182):
PUT EDIT('EMISSION FACTORS (GRAMS/MILE) . ‘CO’. "HC’. *NO".
‘URBAN’. ‘RURAL. ‘. 'EVAP’. “CRANK’. "URBAN‘. ‘RURAL’.
' ‘URBAN’. ‘RURAL *) )
ISKIP,X(SSJ,A,SKIP.x[33),k[2742IX(34),A(Z)).SKIP,XI22),
2(X(8),.A8(5)).xX{11).AL4). 3(X(5).A(5)}.x(6E).
2(X(8).A(511):
/% INPUT EMISSION FACTORS %/
GET LIST(EMISSION_FACTORS. DIESEL DISTR):
PUT SKIP:
DOK =170 &:
PUT EDITIK. CO_URBAN(K). CO_RURAL (K. EVQPIKJ CRNK(K3. HC_URBAN(K].
HC_RURAL (K ). NO_URBAN(K . NO_ RURAL (K))
(SKIP(11.x(21).F(1).2 F(1&.2}.%X(5).4 F(16.2,.
X{(8l.2 F{18.2)1:
EVAP_ CRNK(K) = EVAP(K) + CRNK(K):
.END: :
SUM = CO-DI + HC_DI + NO.DI:
IF SuMm > & THEN DO:
DIESELS = “1‘B:
PUT EDIT(’6°.DIESEL) (5K1PI1) X(21) Al1).Xx(8).F(1&.2).
2(X(26).F(18.2)2 )¢
END:
ELSE DIESELS = 7558:
IF CLDSTR THEN slL_1: DO:
TCSECO_SET. TCSEHC_SET = &:
/% INPUT COLD START EMISSION FACTORS %/
© BET LISTICLDSTR_EMIFCTRS): .
PUT EDIT(°COLD START EMISSION FACTORSleAMS/TRIP)‘
“SHORT’.* LRES’. ‘LNRES”)
(SKIP(2).Xx(45). A, XIBJ 3(xXt8).A(5123:
PUT 5KIP:
DO K =1 T0O &:;
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PUT EDITIK. CSCOEF(K) CSHCEF (K. SHORTF(K) LRESF (K.
LNRESF{K))
(SKIP(1).%x(21).F(1).X(5). F(iﬂ,e) X{26).F(18.2).
%{17).3 F(18.4)):
CSCOEF (K) = CSCOEF(K)/188: /% EMISSIONS IN GRAMS/18E& %/
CSHCEF(K) = CSHCEF(K)/18&: . ,
! END #L_4:
PUT EDITCL (STARS DO K = 4 TO 18) ) (SKIP(1).x(28).18 A(18)):
PUT EDITIUNIT.TYPE. ‘CO’. “HC’. 'NO’. (ROAD_TYPES DO K = 1 TO 3))
(SKIP(2).X(8).A[4).Xx(23).AL2).
X{34),R(23.x{34).AL2). SKIP. X(1B). 3{x(12). A(B). X(8).A(8I)]:
IF CLDSTR THEN PUT EDITL (‘COLD BTART' DO K = 1 TO 3} )
(SKIP.X{2).3(X(28).A(18&)2):
PUT EDITL('TOTAL’ DO K = 1 TO 3)) (SKIP.3(x(31).A(5)1)):
/% INPUT ZONE SELECTIONS FOR THIS SET.OF EMISSION FACTORS %/
SET DATAINSEQ, NINDV)Y: '
/% BUILD ZONE INDEX %/
N..20NES = B:
IF  AMULT.SETS & NSEQ ¢ & THEN #K 1: DO»
N_Z0NES =
DO I = 1 TO N:
INDEX(I) = I:
END #K_1:
ELSE #K_.2: DO:
IF NSEQG > & THEN #K_3: ' po:
DC M = 1 TO NSEG: : ‘
GET LIST(ZONES. ZONEZ2):
DO I = ZONE1 TO ZONE2:
‘N-2ZONES = N.2ONES + 1:
INDEX(N_20NES: = I:
END #K.3:
IF NINDV > & THEN #K_4: DO:
DO M = 1 TO NINDV:
GET LIST(1):
N_.ZONES = N_ZONES + 1:
INDEXIN_ZONES) = I:
END $K.4: '
END #K_.2:
#C._1: DO NZONE = 1 TO N_ZONES:
.1 = INDEXINZONE): -
PUT EDIT(I) (SKIP(2).X(8]).F(41): .
IF FLAGLI)Y THEN #C._2: DO: /% UNIT DEFINED %/
¢C.3: DO K = 1 TO 2:
IF MILES{1.K) > & THEN #C_4: DO: g :
) /% DATA AVAILABLE %/
VEG-MI = MILES(].K): K :
DO L = 1 TO &:
VEGMI(L) = VEQ.MI ¥ DISTR(L)-
END: :
VEQSP = SPEED(I.Ki:
/% DETERMINE WHETHER RURAL GR URBAN %/
IF VEGSP > 35 THEN #RURAL DO
/¥ NO %/
ENCK = 8:
DOL =1 70 5:;
EMISS = NO-RURRL(L) s VEQMI(L):
NO_CLASS(L) = NO_CLASSI(L) + EMISS:
ENOK = ENOK + EMISS:
END: ‘
ENO(K) = ENOK:
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IF - VEGSP > S8 THEN DO: /% SO(SP(=65 %/
.~ IF VEQSP ) 65 THEN VEQSP = 85:
M= 7 ' :
L END . -
ELSE__M_= 5§ /% 35(5PL=50_%/

CO_SPDF = SADJF-COIM) - SADJF_.CO(M+1)$VEQSP:
MHC_SPDF = SQDJF-HC(M) - SADJF-HC(MfilcVEQSP‘
ECOK. .EMCK = 8&:
DO L =170 S:
/% CO0 ¥/ .
EMISS = CO.SPDF;CO_RURAL(L) ¥ VEOMI(L),
CO_CLASSIL) = CO.CLASSIL)Y + EMISS:
ECOK = ECOK + EMISS:
/% HC %/
EMISS = (HC_SPDF#HC_RURAL (L) + EVAP CRNK(L))
. % VEQMICL): .
EHCK = EHCK + EMISS:
- HC_CLASS(L) = HC. CLQSS(L) + EMISS'

END:

ECO(K) = ECOK:

EHCIK) = EHCK:

END #RURAL:
ELSE #URBAN: DO:
/# NO %/

ENOK = &:

DOL =1 T0 65
EMISS "= NO-URBANI(L) =% VEGMI(L):
NO-CLQSS[LJ = NO.CLASS(L) + EMISS:
- ENOK = ENOK + EMISS:
END:
ENO(K) = ENOK‘f _
IF VEGSP > 28 THEN M = 3: /% 28(8P<(=358 %/

ELSE DO: /% 18<=5P(=2G %/
~ IF  VEQSP< 16 THEN VEQSP = 1&: ,
M= 1:
END:

CO_SPDF = SADJF_CO(M) - SADJF.CO(M+1)¥VEQSP:
HC_SPDF = SADJF_HC(M) - SADJF_ HC(M*i)&VEOSP‘
ECOK. EHCK = &:
DO L =1T7065:
/% CO0 %/
EMISS = CO-SPDF*CO-URBAN(L) & VEGMIL(L):
LCO.CLASS(L) = CO.CLASS(L) + EMISS:
ECOK = ECOK + EMISS:
/¢ HC %/ - . ,
EMISS = (HC_SPDF®HC_URBAN(L) + EVAP_CRNK(L))
§ VEGMI(L):.
HC.CLASS(L) = HC_CLASS(L) + EMI:S'
" EHCK = EHCK + EMISS'
END:
ECO(K) = ECOK‘
EHC(K) = EMCK:
END - sURBAN:
IF DIESELS THEN DO:
/% DIESEL EMISSIONS INCLUDED . %/
VEG_.M] = VEGMI(B):
/% CO %/ ’
EMISS = CO_DI ¥ VEQ-MI: .
CO-CLQSS{SJ = CO_CLASS(8) + EMISS‘
ECO{K) = ECOIK) + EMISS: -
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/s HC &/
EMISS = Hc_DI € VEQMI:
.HC.CLAS8(8) = HC_CLASS(6) + EMISS,
"EHC(K) = EHCIK) + EMISS:
/; NO %/
A EMISS = NO.DI & VEQ_MI:
NO.CLASS{8) = NO_CLASS5(6) + EMIss-
ENO(K) = ENOIK) + EMISS:
END:
END #C. q' : .
ELSE DO: - : /% DATA IS5 ZERO
ECOLK). EHCIK) ENO[K) = &
END: .
END #L.3:
" ZECO = ECO(1) +» ECO(Z)o
ZEHC = EHC{(1) .+ EHC(2):
ZENO = ENO(31) + ENO(2): .
‘PUT EDITLECO. EHC. ENC) (3(Xx(8]). Ft12 1) X{4).F(12.12)1):
‘ IF CLDSTR THEN #CLD.STR: DO:
/% COLD START EMISSIONS %/
#5HORT = SHORTI(]):
#LRES = LRES(I1):
- $LNRES = LNRES(I):
C5C0. CSHC = &:
oL = 1 70 &: T
tTRIPS = tSHORTF(L)itSHORT + LRESF(L)&#LRES
. + LNRESF(L).OLNRES) # DISTR(L):
S /E co 5/ :
EMISS = CSCOEF(L) % #TRIPS;
CS_CO(L) = CS_CO(L) + EMISS:
CSCO = CSCO + EMISS: .
4% HC &/ '
EMISS = CSHCEF(L)Y % $TRIPS:
"CS_HC(L) = CS_HC(L) + EMISS:
CSHC = CSHC + EMISS:
END:
PUT EDIT(CSCO. CSHC) tR(Fi)J
- 2ECO = ZECO + CSsCO:
ZEHC = ZEHC + CSHC:
TCSECO.SET = TCSECG.SET + CSCO
. TCSEHC.SET = TCSEHC_SET + CSHC:
R END #CLD_STR: -
PUT EDIT(ZECO. 2EHC. ZENO) (R(F11)):
TECO.SET = TECO.SET + ZECO:
TEHC.SET = TEHC_SET + ZEHC:
TENO_SET = TENO_.SET + ZENO:
IF SAVE THEN DO:

COEMI_ZONE(1) = 2ECO:
HCEMI_ZONE(I) = ZEHC:
NOEMI_ZONE(I) = ZENO:

IF CLDSTR THEN DO:
C5CO_ZONE(1)} = £5C0:: -
CSHC-ZONE(I) = CSHC:
( END: -
- END:
; . END sC.2:
' /% NO DATA AVAILABLE
ELSE PUT EDITI('ND DATA D£FINED b} (xt53) A)~
END #C_1:
/% OUTPUT SUMMARIES FOR THIS SET OF EMISSIDN FACTORS ;/
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PUT EDIT( TOTAL EMISSIONS (GRAMS/1B%%5) ‘. *CO’. "HC’. ‘NO*)
(SKIP(4).X(57).A. SKIP(2). 3(X[34) Al21112:
TECO.SET = TECO.SET/1806:
" TEHC_SET = TEHC-SET/1886:
TENO.SET = TENO_SET/1888:

H "

IF—MULT=SETS— THEN—DO:

TECO = TECO + TECO_SET:
TEHC = TEHC + TEHC_SET:
TENO = TENO + TENO.SET: .
END: ‘

IF CLDSTR THEN DO' ' .
TCSECO.SET = TCSECO-SET/iﬁﬁﬂ'
HSCO = TECO_SET - TCSECO_SET:
TCSEHC..SET = TCSEHC_SET/1888:
HSHC ‘= TEHC_SET - TCSEHC.SET: '
PUT EDITL('HOT BTART‘.HSCO. HSHC. TENO_SET. ‘COLD START’.
' TCSECO_SET. TCSEHC_SET. ‘TOTAL .
‘ TECO._SET. TEHC_SET. TENO_SET) (R(F213):
IF MULT_SETS THEN DO:-
TCSECO = TCSECQO + TCSECO_SET:
TCSEHC = TCSEHC + TCSEHC_SET:
: . END: '
END:
ELSE PUT EDIT(TECO_SET. TEHC_SET. TENO_SET) (R{F12):
/% OUTPUT CLASS SUMMARY %/
PUT EDIT(’CLASS SUMMARY’) (SKIP(3).X(643.R): "
DOL =1 T0 6
CO_CLASS (L) CO..CLASS(L1/1686:
HC_CLASS(L] HC.CLASS{L)/188&:
- NO_CLASS (L] NO_CLASS{L)/1688:
IF MULT.SETS THEN DO:
TCO_CLASS (L) TCO_CLASS(L) + CO_CLASS(LI):
THC_.CLASS5(L) = THC_CLASS(L) + HC_CLASSI{L):
TNO_CLASS (LI TNO_CLASS(LY + NO_CLASS(L):
END:
END:
IF CLDSTR THEN #C_.5: DO: .
. DOL = 1 7TQ &:; '
C5._CO(L) = CS.COL)/1806:
CS_HC(L) = CS_HC(L1/1888:
IF  MULT_SETS THEN DO:
TC5_COLLY = TCS_COLL) + C5.CO(L):
TCS_HC(L) = TCS_HC(L) + CS_HCIL):
" END:
PUT EDITIL.CO_CLASS(L).LC5..COLLY. HC_CLASS(LY.CS_HC(L))
(RIF3)): .
ZECO = CO_CLASS(L) + LC5.C0(L):
ZEHC = HC_CLASS(L) + CS_HC(L):
PUT EDIT(2ECO. ZEHC. NO_CLASS(LJ1 (R(F113):
END #C.5: :
ELSE tC_B: DO:
DO L =1 70 6:
PUT EDIT(L CO_CLASS(L).HC_CLASSILY.NO.CLASS(L)) (R(F4)):
END #C.&:
/% DIESEL EMISSIONS &/
IF DIESELS THEN PUT EDIT(‘6’.CO_-CLASS(B).HC_CLASS(8E).
: NO.CLASS(8)) (R(F51):
/% END OF SUMMARY OUTPUT FOR THIS SET %/
END #SET.NO:
FREE INDEX:

nwu
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IF AMULT-SETS THEN GO TO #SAVE:
/% OUTPUT °"COMPLETE" SUMMARIES %/ -
PUT EDIT('TOTAL. EMISSIONS(bRAMS/iB&&S)' “CO’."HC’.“ND’)
(PAGE. X(87). A.SKIP(Z) 3(x(34).A(2})):
IF CLDSTR THEN -DO:
HSCO = TECO - TCSECO:
| HSHC = TEHC - TCSEHC:
' PUT EDIT( HOT START’. HSCO HSHC. TENQO. ‘COLD START’.
TCSECD. TCSEHC. ‘TOTAL ‘. TECO. TEHC TENO)
(R(F22):
END:
ELSE PUT EDIT(TECO TEHC TENOJ IR(FI))'
/% CLASS SUMMARY %/
PUT EDJTL’CLASS SUMMARY’) (SKIP(4).X(64). A)'
IF CLDSTR THEN #C_7: DO: '
DOL =14 TO &
PUT EDITIL. TCO_.CLASS(L). TES.COLL). THC-CLASS(L)
TCS_HCILY) (RIF31)2:
Z2ECO TCO_CLASS(L) + TCS.COLL):
ZEHC THC_CLASS(L) + TCS_HC(L):
PUT EDITU(ZECO. ZEHC. TNO_CLASS(L)) (R(F1)):
END oC.7:
ELSE #C.8: DO:
DO L =1 TO 5:
PUT EDIT(L.TCO_CLASSIL). THC.CLASS(L). TNO.CLASS(L))
(RIF422:

END #C.8:
/% DIESEL EMISSIONS &/ 4
IF DIESELS THEN PUT EDIT(‘8’.TCO.-CLASS(B), THC.CLASS(6).
| TNO-CLASS(61) (R(F5)):
/% END OF *COMPLETE* SUMMARIES #/
#SAVE: IF SAVE THEN CALL ZONES(Q.CLDSTR):
RETURNS?
F1: FORMATISKIP, X(2). 3(X(24).F(12.1))):
F2: FORMAT(SKIP(2).X(6),
A9). x{11).F(12,1).2(x(24),F(12.12), SKIP(2).
X(6), Al18). X(18). F(12. 11, X(24),F(12. 1),
. SKIP(2),X(6). ATS). x(15). F(12. 1),
. 2(x(24).F(12.1))):
F3: FORMAT(SKIP(2).X(9),F(1).2(xX(8),F{12.1).X(4).F(12.1)));
F4: FORMAT(SKIP(2).X(9).F(1),X{16),F112,1).2(x(24).F(12.13));
FS: FORMAT(SKIP(2).X(9).A(1),X{16).F(12,1).2(X(24).F(12.1)));
END CLASS: .
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APPENDIX B
Emission Factors

(il‘ables Bl-B64) |
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Table B.1
e EEEEEAS COOK COUNTY WAGE & MILEAGE FACTORS S TEZ T DU

MOTOR VEHICLE EMISSIGN FACIORS FOR 1970
T o T [GRAMS PER VEHICLE M]ILE)

cLass .. 1 "2 -3 4 : 5 ; 6 WEIGHTED
. --E" ISSKONS R . - . ._.‘,_‘..____.T_ - o - e e L.
CARBON MONOXIDE o o '
URBAN - 80.94 - 96.05 1.28.54 128.54 128.54 47.53 T 85.39
T RURAL 41.86 49,54 © 66.49 66 .49 66.49 T 4Te93 : 4467
: - HYDROCARBONS : : : , - '
= "EVAPORATIONS 3,00 3.00 3.00 3.00 3.00 - .77 040 - -7 2.93
CRANKCASE 0.84 2.04 4,46 C 4e46 . 4446 _ 0.0 , 1.22
LK EXHAUSTS : : ’
S URBAN ’ 1C.C1 11.84% 20.03 20.03 20.03 T 9423 10.97

. RURAL 5.99 7.08 . 11.98 11.98 11.98 . 9.23° 6.65
B NTTROGEN OXIDE - ’ ' ’ g SR _ oo
URBAN ‘ 8.17 8.11 11.97 11.97 11.97 53.99 9.49
RURAL ' 8.4C 8.34 12.30 12.30 © 12430 53,99 9.72



YA B

Table B.2
o e A o COOK COUNTY AGE & MILEAGE FACTORS LR AL bR

MOTOR VEHICLE EMISSICN FACTORS FOR i971
(GRAMS PER VEHICLE MILE)

CLASS 1 2 3 4 5 6 - WEIGHT ED

EMISSIOGNS , ' T
CARBON MONOXIDE' - : ' - o - : . .

URBAN . 71.61 - 89.40 124.06 124.06 124.06 45 .94 76 .85

RURAL 37.0¢ 46.24" © 6417 64,17 64.17 45.94% T 40424
HYDROCARBONS : - o T
EVAPORATIONS 2.61 2.75 3.00 3.00 3.00 0.0 T T 2.60
CRANKCASFE 0.58 1.72 3.93 3.93 3.93 0.0 0. 9%
EXHAUSTS o L o , i T ' '
URBAN "~ - 8,71 10.92 19.67 19.67 19.67 8.66 71T T 9.80
"RURAL 5.21 6.54 11.76 11.76 11.76 - 8.66 5.94

NITEBGEN OXIDE - - - ' L - e
URBAN _ 7.91 '8.00 11.97 11.97 11.97 56.36 9.32
RURAL . ‘ 8.13 .22 12.30 12.30 12.30 56.36  9.54




kkEkk kK

CLASS 1
EMISSIONS
CARBON MONGXIDE
URBAN 54.1C
‘ RURAL 27.98
HYDROC ARBONS
" EVAPORATIONS 1.75
— CRANKCASE 0.26
R EXHAUSTS .
- "URBAN 6.35
RURAL - 3.80
T NITROGEN OX1DE
URBAN 6.77
6.96

RURAL *

- Table B.3

COOK COUNTY “AGE € MILEAGE ~ FACTOKS

MOTOR VEHICLE EMISSIUN FACTORS FOR
(GRAMS PER VEHICLE MILE)

2 - 3 T 4
76.24 112,09 112.09
39.43 57.98 57.98

2.26 2.78 2.78
1.15% 2.97 2.97
9.16 18.26 18.26
5.48 10.92 10.92
7.3C 11.84 11.84
7.5¢C 12.17 12.17

1973

112.09
57.98

WEIGHTED

60.49
31,75

1.84.
055

TTT7.60
4.61

8. 42
Be62



LZ1

L2 R 2 2 22

CLASS
EMISSIONS
CARBON MONOXIDE
URBAN.
RURAL

HYDROCARBONS'
EVARCRATIONS
CRANKCASE
EXHAUSTS

" URBAN '
"RURAL
NITRUOGEN OXIDE

UPRBAN
RURAL

COOK CUUNTY

MOTUR VEHICLE EMISSICN FACTORS -FOR

TaBle -B.4 -
AGE & MILEAGE

(GRAMS PER VEHICLE MILE)

3

119.65
61.85

FACTORS

1272

119.65
61.89 .

AR EREER

58460 .
58.60.

wE IGHTED

68436

3%.83

2422
0173,
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Table B.5
TR REK COUK "COUNTY AGE & MILEAGE " FACTORS XEERRRER

MOTOR VEHICLE EMISSICN FACTORS FOR 1374
{GRAMS P=R VEHICLE MILE)

CLASS 1 C 2 . 3 4 5 6 WEIGHTED
EMISSTIONS ’ ' : -
CARBON MONOXIDE ' : C : .

URBAN ' ’ 47.34 70.15 . 104.62 104462 104.62 : 41.68 : 53.85

RURAL ~ 24449 36.28 54.11 S4.11 54.11 41.68 - 28.30
HYDROCARBONS . , . : : ,
‘EVAPORATIONS 1,43 2.02 2.5T 2.57 2.57 0.0 : 1.54
CRANKCASE » . 0.17 - 0.91 - 2.53 2.53 X 0.0 S 0.42
EXHAUSTS : : ' . : 4 '
URBAN ' - 5.46 . 8435 17.20 - 1T.20 17.20 7.11 ' “6.70

NITROGEN OXIDE - - SRR o
URBAN 6.04 6487 11.72 11.72 11.72 62.70 . 7.83
RURAL 5.21 7.06 . 12.05 12.05  12.05  62.70 ' " 8.01
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. Table B.6
BEERE KRR . COOK COUNTY AGE & MILEAGE FACTORS I

MOTOR VEHICLE EMISSICN FACLTURS FOR 1975
{ GRAMS PER VEHICLE MILE)

CLASS 1 2 .3 4 5 6 WE LGHT £D
EMISSIONS A
CARBON. MONOXIDE . : . - s N ;
URBAN ' 38.24 62.09 96.89. 96.89 96.89 . 40.43 45.13
RURAL e 19.76 32.11 50.11 50.11 50411 . 40.43 23,717
HYDROCARBONS : . : .
EVAPORATIOUNS 1.12 - 1.79 2.31 2.31 2.37 0.0 1.26
CRANKCASE. T 0.11 0.68. . 2.13 2.13 2.13 0.0 0.32
EXHAUSTS - ~ : . . .
URBAN . 4433 7.34. . 15.94 15.94 15.94 6 .66 5.59
. RURAL 2.5 © 4.3¢ 9.54 9. 54 9.54 6.66 3.40

NITROGEN OXIDE _ ’ . : . . . : .
URBAN . 5.44 6b.4b 11.35 11.35 11.3>. 64.5T, 7.31 .
RURAL . ' 5.56 bebs ll.56 11.66 11.66 .o €4.5T 1.48
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Table B.7
kR ERkk COUK COUNTY AGE & MILEAGE FACTURS *eRXERER

MOTUR- VEHICLE EMISSICN FACTURS FUR 1976
(GRAMS PER VEHICLE MILE)

O CLASS 1 2 3 4 5 Y WE LGHT ED
EMISSIONS : R
CARBON. MONUXIDE . ’ .
UKBAN 29.59 54,36 B88.85 - 88,85 88.85 39.26 36.76
RURAL 15.31 28.09 45.96 . 45,96 45,96 39,26 19,63
HY CROCARBUNS : . . - .
EVAPDRATICNS C.86 1.53 2.15 2.19 2.19 0.0 - 1.01
CRANKCASE : ' 0.05 Lot ©1e7% 1.75% 1.75 C.0 0.22
EXHAUSTS o A o ‘ . : ‘
- URBAN 3.30 €.37 14.67 14.47 La4.4T - 6423 T 4,54
“ RURAL 1.97 3.81 B.66 8.66 : 8.66 6.23 2.717

NTTROGEN UX1DE . . e SR , : -
URBAN : . 4.50 5.79 Ic.60 . . 10.60 10.60 66,32 6041
RURAL _ 4.62 5.95 10.89 10.89 10.89 66.32 . 6461
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. Table B.8
LR L2 A 2L ' . COUK COUNTY AGE & MILEAGE FACTORS kKK RERE

MUTOR VEHICLE EMISSION FACTORS FUR 1977
[GRAMS PER VEHICLE MILE) ’

CLASS 1 2 2 4 5 6 WEIGHTED
“EMISSIONS o : ‘ - : I ' ’ .
CAREON MCNOXIDE : - . o L o .
- .URBAN . : 22.97 | 46 .94 80.92 8C.92 . 8C.92 38.18 30.10
RURAL . 11.38 24,28 4l1.86 41.86 41.86 . 38.18 ) 15.97
HYDROCARBONS . o : ‘-
EVAPORATIONS C.65 1.38 2.01 2.01 2.01 0.0 0.81
CRANKCASE C.03 0.32 l.41 l.41 le4l 0.0 O.l6
EXHAUSTS ¢ - i ‘ : o : .
URBAN : ' 2.52 . 541 13.03 13.03 13.03 5.84 3.70

- RURAL ) ~ 1.51 3.27 T.79 7.79 .79 5.84 2.21

NITRGGEN OXIDE ’ . : ‘ . o
. URBAN. 7 . 3.54 - 5e.1¢€ T 9.85 : 9.8%" 9.85 67.93 .61
RURAL Co 21.64 S.30 10.12 10.12 10.12 67.93 Ye 13




el

Sk kkk

. CLASS 1
EMISSIGNS ' »
CARBON MONOXIDE
UKBAN 18.12
RURAL ‘ 9.37
HY DROCARBONS
EVAPORATIUNS 0.48
CRANKCASE © 0.0l
EXHAUSTS, :
.- URBAN 1.96
RURAL 1.17
NITROUGEN OXI-DE
 URBAN. . 2.75
RURAL' , 2.83

Table B.9

COOK COUNTY .AGE & MILEAGE FACTORS BRERERRK

MOTUOR_VEHICLE .EMISSILN FACTORS FOR 1973
(GRAMS PER VEHICLE MILE)

2 3 4 5 6
46,59 73.45 73.45 73.45 37.18
20.73 37.99 37.99 37.99 3/.18
1.15 1.84 1.84 1.84 0.0
0.17 1.09 1.09 1.09 0.0
4.62 11.66 11.66 11.66 5.48
2.77 6.98 6.98 6.98 5.48
4.56 9.14 9.14 9.14 69.43

WELGHT ED
26494
13.30

Oe64
0.1l
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Table B.10
TR RREB SR CUOK COUNTY. AGE & MILEAGE FACTORS EREKEOER

MUTOR VEHICLE EMISSIOGN FACTORS FUR 1979
(GRAMS PER VEHICLE MILE)

CLASS 1 , 2 3 4 5 6 WEIGHTED

“EMISSIONS - - . : : o
CARBON MONOXIDE Do ) O o s t R
. TURBAN 14,29 33,74 66.43 66.43 66,43 36.26 20. 11
RURAL 7.39 17.45 34.36 34,36 34.36 . 36426 11.09°
HYDRUCARBUNS ~ S o . i : o Co
EVAPORATIONS 0.36 1.02 1.69 1.69 '1.69 " 0.0 T 0.52
CRANKCASE 0.01 0.12 0.81 " 0.81 0.381 0.0 v.08
EXHAUSTS - - S . N . ‘ o
... -URBAN - 1.53 3.85 10.38 10.38 10.38 5.14 T 2453

RURAL - C.91 2.31 6.21 6.21 6.21 C S.l4 1.56

NITROGEN OXIDE :
_URBAN . - 2.17
RURAL . 2.23




ST

1232333 3
CLASS | 1
EMISSTONS :
CARBON MONOXIDE L
URB AN o 11.16
RURAL : o 5.TT
HYDKDCARBUNS o A
EVAPORATIOUNS 0.29
CRANKCASE 0.01
EXHAUSTS .
URBAN o 1.19
RURAL C.71
NITROGEN OXIDE
. -URBAN " K 1.67.

RURAL . . < 1.1

Table B.11
COUK CUUNTY " AGE & MILEAGE FACTORS

MOTUR VEHICLE EMISSICN FACTORS FOR 1980
{GRAMS PER VEHICLE MILE)

2 3 4 5
'27.95 59.91 59,91 59.91
14.45 30.99 30.99 30.99

0.86 1.55 1.55 1.55
0.09 T 0.56° 0.56 0.56
3.15 9.19 9.19 9.19
1.89 5.50 5.50 5450
3.49 7.85 7.85 1.85

REESRNEE

35,42

35.42

WE IGHTED

L 17.12
9,23
-0.4%
0.06

'2.09
1.29



ssT

Table B.12 »
T CUOK COUNTY . AGE & MILEAGE FACTORS kREXEREX

MUTOR VEHICLE EMISSION FACTURS FOR 1981
{GRAMS PER VEHICLE MILE)

CLASS 1 2 ' 3 T4 5 ) = . WEIGHTED -
EMISSIONS ' T S - o -
CARUBON MONOXIDE : e ‘ L B . :
URBAN " 8.52 " 22.70 53.92 53.92 53.92 34.67 14.02
RURAL 4.40 11.74 27.85 27.89 27.89 . 34,67 T T.62°
HYDROCARBONS : :
EVAPORATIONS - C.2% 0.72 1.42 1.42 1.42 0.0 " 0.38
CRANKCASE 0.0 0.05 0.34" 0.34 0«34 0.0 0.03
EXHAUSTS s : A . : S
“TURBAN 0.89 2.52. 8.09 8.09 . 8.09 4.57 1.70
RURAL 0.5¢% 1.51 4.84 4.84 4.84 4.57 1.06

NITROGEN OXIDE ‘ S , o ' o :
URBAN o 1.28 . 3.C1 7.27 T.27 1.27- 13.16 3.50



- 'Table B.13
sxssssxx  COOK COUNTY AGE & MILEAGE FACTORS resanens

MUTUR VEHICLE EMISSIGN FACTURS FOR 1982
(GRAMS PER VEHICLE MILE) ‘

9€T

~CLASS - 1 2 : 3 4 5 o6

CEMESSIONS — . _ .o el 4 : S

CARBON. MONGXIDE ' ' o - : : - - o
URBAN . 6.83 18.00 4B.46 48 .46 . 48.46 - 34.00
‘RURAL- _ . 3.53° 9.31 °  25.06 25.06 2%.06 - 34.00°

HYDROCARBONS I - ' - S . :
EVAPORATIONS 0.23 0.5% 1.29 - - 1.29 1.29 : 0.0
CRANKCASE , v ClC . 0e02 - 0.16 . 016 - 0.16 - 0.0

- EXHAUSTS - . - - oo : L : : -

" URBAN - . ©0.72 S 1.96 T T.07 1.07 7.07 433

RURAL o T Ce43 1.17 4.23 4.23 4e23 4.33

NITROGEN OXIDE . - . - -~ - : SRR R oo
URBAN- - . ‘ 1.00 2.56 6.72 C6eT2 - 6.2 T4.16
TRURAL " T , " 1.03 2.63" 6.91 6.91 6.91 T4.16

WEIGHTED

11,79

‘Gelbd



- Table B.14
COOK CUUNTY AGE & MILEAGE FACTORS REXEKKEK

‘RURAL "

wokok ok kR k
MOTOR VEHICLE EMISSICN FACTORS FOR 1983
(GRAMS PER VEHICLE MILE)
CLASS 1 2 3 - 4 s 6 ~WE LGHI ED
EMTSSIONS ' S
CARBON MONUXIDE o o y o : N
URBAN - 5.57 13.88 43,52 43.52 43.52 - 33,42 10.00
RURAL. z.8% 7.18 22.51 22.51 22.51 33.42 5.53
HYDROC ARBONS . - ' N
EVAPGRATIOUNS 0.22 0.48 1.18 1.18 1.18 0.0 0.32
= EXHAUSTS . -
3 URBAN 0.58 1.47 6415 6.15 - 6415 4411 1.19
: RURAL 0.35 0.88 3.68 3.68 3.68 4.11 0.75
NITROGEN OXIDE ) , . o v
URBAN 0.8C 2.16 6.22 6.22 6.22 75.03 .99
0.82 2.22 6.4C 6.40 6440 75.03 3,03



8¢T

Bk ok

CLASS
FMISSIONS

“ CARBON MONOX!DE_

‘*URBAN
RURAL

HYDRUCARBUNS .

.EVAPORATIOUNS
CRANKCASE
EXHAUSTS
"+ URBAN:

‘RURAL .

NITROGEN OXIDE

= _URBAN

¢ - RURAL

) Table B.15
COOK COUNTY AGE € MILEAGE FACTORS

MOTOR VEHICLE EMLSSICN FACTURS FOR
(GRAMS PER VEHICLE MILE)

1984

~
W
&
Lt

_ 39.13 39.13
6.01 20.24 20.24 20.24
0.38 1.09 1.09 1.09
0.0 0.0 0.0 0.0
1.22 5.32 5432 5432
0.73 3,18 3.18 3.18
1.77 5.76 5476 5.76

L2 222 3 2 3

"WEIGHTED
T 8.92

0.. 29
0.0



6¢T

L Table B.16 o
b xkgxkd COOK CUUNTY AGE & MILEAGE FACTORS

MOTOR VEHICLE EMISSICN FACTORS FOR 1985
(GRAMS PER VEHICLE MILE)

CLASS 1 2 3 4 . b)
.EMISSIONS - :
CARBON -MCNOXIDE _ , _
" URBAN . 4.51 9.61 35.28 35.28 45.28
‘RURAL 2.33 4.97 _ 18.25 18.25 18.25
HYDROCARBONS- . : - .
EVAPORATICNS ) 0.20 0.26 1.00 1.00 1.00
EXHAUSTS .
URBAN 0.47 0.99 4.58 4,58 4458

RURAL c.23 G.59 2.74 2e 14 2.74

NITROGEN OXIDE S .
URBAN 0.60 1.43 5.34 5«34 . e3¢0
RURAL _ .0.61 1.46 5.49 5«49 5.49

KRR KERER

32.50
32.50

WE IGHTED



ovT

EMISSTUNS
CARBON MONOXI DE
URBAN
RURAL

HYDROCARBONS
EVAPORATIONS
CRANKCASE
EXHAUSTS -

URBAN
RURAL

NITRUGEN OXIDE
URBAN
RURAL

CARBON MONOXIDE
HYDROCARBONS

A ke ok ok Kok

209.15
12.8¢

Table B.17

COOK COUNTY AGE & MILEAGE FACTOKS

MOTUR VEHICLE EMISSICN FACTURS FOR 1970
(GRAMS PER VEHICLE MILE) '

2

64.50
33.36

3.00
2.04

10.CS
6.04

" 8.11"
8.34

coLo
236.64
13.15

3 4. s
34.54 ' 84454 8656
43,72 43.72 43,72

3-0C X 3000 ‘4 --.'00
16.55 16.55 ~ ~T16.5%
. 9.90 9.90 © §.90
11.97 11.97 C . 11.97

12.30 12.30 12.30

START EMISSIONS(GRAMS)

320.05 "330.05. . "330.0%

£6.10 26,10 26.10

L2 2.2 2 2 % 2]

47.53
41.53

oe c©o

[ L ]
NN oo
(REY

53.99
53.99

[oN <]
)
(o=}

" WE IGHTED

5649

29. 172

"2.93
1.22

9,15
9.55

7216480



VT

EMISSIONS
CARBON MONOXIDE
URBAN
“RURAL -

HY DROC AXBONS
EVAPNRATIONS
CRANKCASE
EXHAUSTS
" “URBAN

RURAL

NI TROGEN OXIDE
- URBAN.
CCRURAL 0 S

CARBON MONOXIDE
HYDROCARBONS

L2 222 32 T

193.33
12.39

Table B.18

COUK "COUNTY AGE & MILEAGE ™ FACTURS

MOTOR VEHICLE EMISSICN FACIORS ‘FOR
(GRAMS PER VEHICLE MILE)

2 3 4
59,28 79.98 79.9%
30.66 41.37 41.37
2.75 3,00 1.60
1.72 3.93 3.93
9.20 15.8% 15 .84
5.50 9,43 9.48
8.0 11.97 11.97
8.22 12.30 12.30

CULD 'START EMISSIONS(GRAMS)

225.92 - - 330.61 330.61
12.9¢ 2B.68" 28.68

e EY T

1971

5

79.98

4le37

330.61
28.68

XEREXEEK

45,94

45.94

C o
. e
CcC

WE LGHT EU
49. 17
26223

2.60.
0.94
8.00

9.32
9.54

203.11.
13.50



vt

EMISSIONS
CARBON MONOXIDE
~ URBAN
- RURAL:

HYDROCARBONS
EVAPORATIGNS
CRANKCASE
EXHAUSTS

URBAN:* - -
" RURAL

NI TRUGEN NXIDE
‘URBAN

" RURAL

CARBON MONOXIDE
HYDROCARBONS -

[ 22 22 200

CLASS o1

180.46
12.26

4 Table B.19
COOK COUNTY AGE & MILEAGE

FACT URS

2 : 3
27.8% 38.73 38.73
2451 3.0C 3,00
1.42 344 3.44
8.30 15.03 15.03
4.97 8.99 " 8.99
7.75 11.97 11 .97
12.3C

‘COLD "START -EMISSIONS ( GRAMS )

216414 .
12.87

335,75 .
. 32.16

. 335,75
32.16

MUTOR VEHICLE EMESSICN FACTURS FOR - 1972
{(GRAMS PEF VEHICLE MILE)

335.75

32.16

SRUGREER

Wt LGHI ED

42.73
C22esT

"192.26
13.68



SHT

Table B.20 , .
T LT o COOK COUNTY AGE & MILEAGE FACTURS B XK

MUTHR’V&HICLt-EMISSIEN:FACfURS FOR ‘1973
(GRAMS PER VEHICLE MILE)

CLASS 1 2 3 4 5 6 WELGHT ED
EMISSIUGNS " - -

CARBON MONUXIDE . ‘ : : ‘ :
URBAN 7 ) : 31.07 48,4C 68.32 68.32 68.32 43,02 35,86
RURAL ' 16.07 25.04 35.34 35.34 35.34 43.02 19.00

HYDROC ARBONS : o o : S

_ EVAPURATIOUNS 1.5 2.26 2.78° 2.78 2.78 0.0 1.8«
CKRANKCASE * Te26 l1.15 2.97 2.97 2.97 Va0 055
EXHAUSTS , o N C , o - .

UFBAN ~ ¢ - - 468 7.43 13.80 13.80 13.80 7.60 .7 5.72°
RURAL - - .- 2.87% 4,44 B.2¢ B.26 8.26 7.60 3.49

NITROGEN OX1DE S T o E _ S :
URBAN -~ S 6. 77 7.30 11.84 - 11.84 11.84° 60.71 Be42 -
RURAL -~ ~ . 6.95 7.5C 12.17 12.17 12.17 60.71 8.62 .

" COLD 'START EMISSIUNSIGRAMS)

184.76

CARBON MONOXIDE 172474 208.74 ©328.27° ¢ 328,27 328.27 :
: 14405

HYDROCARBONS 12.59 12.59 33,41 33.41 33.41

co
L ]
OO0



bl

EMISSIONS

CARBON MCNOXIDLE

‘URBAN
. RURAL"

HYDROCARBONS
EVAPORAT [ONS

- "CRANKCASE

EXHAUSTS
URBAN
RURAL
NITROGEN OXIDE

"URBAN
RURAL

CARBON MONOXIDFE

HYDROCARBOUNS

ok o 2 of 3 Aok X

169.86
13.19

~

- Table B.21

COUK COUNTY AGE ‘& MILEAGE - FACTORS

MUTUOR VEHICLE EMISSICN FACTORS FOR
(GRAMS PER VEHICLE MILE)

2 3 4
42.98 61.59 61.59
. 22.27 31.8¢ 3l1.86
2.02 2.517 2.57
0.51 2.53 2.53
6458 " "12.55 " 12455
3,912 (.50 7.50
6.87 11.72 1l 12

71.06 12.05 12.05

CULD ‘START EMISSIUNS(GRAMS)

203.74 322.74% 322.74
13.3¢ 34.92 34,92

1974

322.74
34.92

XN XK

62.70
62.7¢C

ccC

WE1GHTED

29.65
1514

18le54
14.69
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Table B.22 _
TRy CUOK COUNTY “AGE & MILEAGE FACTORS TITI T

MOTUR VEHICLE"EMISSICN FACTUKS FOR 1975
{GRAMS PER VEHICLE MILE)

CLASS 1 2 3. “ 5 6 WE 1GHT ED
EMISSTONS o . o SO
CARBON MONGXIDE o T S - co - B
URBAN 18.51 37.31 S&4.72 54,72 4,72 40.43 23456
- RURALY - Do 9.58 19.30 28.30 ° 28.30 28.30 40.43 712462
HYDROCARBON'S . o v 1 s oo e
EVAPORATIGNS C1.12 1.79 2.37 2.37 2.31 0.0 ©1.26
CRANKCASE 0.11 0.68 2.13 2.13 2.13 : V.0 V.32
EXHAUSTS S o .. R o
P URBANY 2.75 - " 5.69 11.22 0 11.22 11.22 6.66
©RURAL - 1.65 3.40 6.71 6.71 6.71 6.66
' NITROGEN OXIDE R e oo . e :
URBAN /. 5.44 6.46 11.35 11.35 11.35 64.57
- RURAL -7/ 5.59 6.64 11.66 1166 11.66 64.57
e -]‘ . i ‘ . - | o
_ COGLD START 'EMISSIONS(GRAMS)
CARBON MONOXIOE * ' “147.97 185.81 T 316.27.  316.27 316.27  TU0.0 T 161.73
HYDROCARBONS 11.68 12.42 35,45 35.45 35.45 0.0 13.60



9T

FMISSIONS

o2 o o e ok &

CLASS 1

CARBON MONOXIDE = -

URBAN -

- RURAL-

HYDROCARBUNS

EVAPORATIONS .

CRANKCAST
EXHAUSTS
“"URBAN
o RURAL -

NITROGEN DXIDE
URBAN -
RURAL - -

_ CARBON_MONOXIDE

HYOROCARBUNS

121.79
3.99

Table B.23

COOK COUNTY AGE & MILEAGE FACTORS
MOTOR VEHICLE EMISSIGN FACTORS FOR 1976
{GRAMS PER VEHICLE MILE)

2 3 4 . 5
31.96 «8.09 48.09 48.09
‘16.53 ' 24.88 24 .48 24.88

1.56 2.19 2.19 2.19
0.49 1.75 1.75 1.75
4.85 9,89 9.89 9.89
2.96 '5.91 5.91 5.91
5.79 10.60 1. 60 10.60
5.95 . 10.89 10.89 10.89

COLD START EMI'SSIONS (GRAMS)

167.54 305,69 305.69 305.69
11.42 34.38 34.38

ARG RARER

WE IGHTED

T 9.91°

R T 1

V.22’
-=2.95
1.82
'b.qi
be.61

138.u8
11.89



Lyt

EMISSIONS
CARBON.. MONDXI DE
URBAN -
RURAL

HYDROCARBONS
EVAPORATIONS
CRANKCASE
EXHAUSTS,

URBAN:
RURAL

" NITROGEN OXIDE

- URBAN
RURAL

CARBON MONUXIDE
HYDROCARBONS

L2 RS 2222 N

CLASS

100034
B.35

Table B.24

CUOK CUUNTY AGE & MILEAGE

MOTOR VEHICLE EMISSICN FACTORS FOR

(GRAMS PER VEHICLE MILE)

2 3
26.95 41.80
13.94 21.62
1.38 2.01
0.32 1.41
4.07 B.62
2.44 5.16
5.16 9.85
5.30 10.12

9.85
10.12

COLD START EMISSIONS(GRAMS)

149.93 7 293.41
10.44 33,03

293.41

33.03

FACTCRS

1917

293.41
33.03

KEK XK EKE

38.18
38.18

0.0
0.0
5.84
5.84

67.93
67.93 ~

WEIGHTED

.'”1403“
B % -V

" 118.18
10. 317



8v1

EMISSIONS
CARBON MONUXIDE

URBAN.

RURAL

HYDROC ARBONS.

EVAPORATIONS
_CRANKCASE
EXHAUSTS
URBAN
RURAL

NITROGEN NXIDE
URBAN
RURAL

CARRCN MONOXIDE
HYDROCARBONS

ko ok

85.08
7.19

Table B.25

COOK COUNTY AGE & MILEAGE FACTORS

MOTOR VEHICLE EMISSICN FACTORS FOR

{GRAMS PER VEHICLE MILE)

2 3 4
22.32 ‘35,92 35,92
11.54 18.58 16.58

1.16 1.84 1.84
0.17 1.C9 1.909
3.35 7.44 .44
2.01 P 4e45
4.5¢ 9.14 9.14
4.65 9.4G 9440

COULD START EMISSIONS(GRAMS)

133.23 281.45 . 281.45
9.51 31.63 31.63

1978

281.45
31.63

L2 2 E R R 2

c o
*
Cc o

WEIGHTED

1l.16
617

“0eb4
Oell .

103.40
9.23



6vT

EMISSIONS

CARBON MONOX1DE

URBAN. "
RURAL

HY DROC ARBONS
EVAPORATIONS
. CRANKCASE
EXHAUSTS
. URBAN ..
RURAL

MITROGEN OXIDE
URBAN
RURAL

CARBON MONOXIDE
HYDROCARBONS

Dk Ak COUK COUNTY

Table B. 26

MOTOR VEHICLE EMISSICN FACTORS' FUR’

{GRAMS PER VEHICLE MILE)

2 3 o 4
18,06 ©30.45  30.45
9.34 15.75 15.75
1.02 1.66 1.69
0.13 0.81 0.31
2.70 6.395 6.35
1.62 3.80 3.80
4.01 8.48 8448
4012 8.71 8.T1

. CULD START EMISSIUNS(GRAMS)

117.6C  269.84 269.84

8.62 30.22 30.22

AGE & MILEAGE FACTURS T ITTY

cC o
o O

Wwe IGHTED

872
4.90

0.52
0.08..

89.84

.14



0ST

. EMISSIONS
CARRON MONOXIDE
~ URBAN

" RURAL

HYDROCARBONS
EVAPORATIUNS
. .CRANKCASE
" EXHAUSTS.
T URBAN,
- RURAL

NI TROGEN OXIDE

" URBAN.

RURAL, .

Aok et ok

CLASS -

CARBON MONOXIDE *

HYDROCARBONS -

' COOK COUNTY AGE. & MlLEAGE' FACTURS

Table B:27

 MOTUR VEHICLE EMISSIGN FACTURS FOR 1980
{GRAMS PER VEHICLE MILE) ’

1 2
3.36 14.26
1.74 7.34
0.29 0.86
C.01 0.05
0.52 2.11.
0.31 1.26
1.67 3,43
1.71 3,58

58,50 1C3.10
5.C3 1.75

‘s

25442
13.15

CULD START EMISSIUNS(GRAMS)

258.73
28.84

258.73
28. 86

258.73
28.84

L2222 2 1 2

oo

WEIGHTED

6.80

34 89

0 44
 0.06

Tt.42
7.10



TST

L . Table B.28 S . L '
St T ko COOX COUNTY AGF € MILEAGE FACTURS BEERCKEE

MOTOR WERICLE EMISSICN FACIORS FOR 1981
' (GRAMS PER VEHICLE MILE)

cLAass - 1 2 -3 4 5 6 WEIGHTED
FMISSIONS - ) - 4
CARBON MUNGXIDE "’ L a Co : . : S
© _URBAN ' T 2.09 10.7% '20.83" 20.83 20.83 34.67 _ 5. 08

TRURALTT T e 1.c8 5455 10.77 . 10,77 10.77 34.67 3.0V

HYDRUCARBONS : . L - _ - _ . S
EVAPCRATIGNS T 0425 0.72 - 1.42 le42 1.42 . 0.0 Ue38
CRANKCASE C.0 0405 _ 0.34 0.34 - Ve34 .0
EXHAYSTS . . . o . , o .. ‘ o : :
CURBAN 0.33 . 1.58 4e42 T 4.42 4,42 457 0.87
" URURAL: 0.20 0.95 2.65 2.65 2.65 4.5 (

NITROGFN OX1DE S ‘ R - N : S
URBAN .. . - 1.28 © 301 S Te27. T.27 . 1.27 73.16 3,50
RURAL “. = " - 1.31 . 3.09 EATY S Te41 1.41 13.16 3.55

" ZULD START EMISSIONS(GRAMS)

CARBON MONUXIDE ~~ °  46.16 . B9.74 1 24B8.25 T 248.25 T 248.25-
HYDROCARBONS 4,22 7.01 P24 27.417 27.417

61.04
6.27

co
[ ]
co



A

M EITIIL
CLASS 1
CEMISSIONS
CARBON MONOXI1DE .
‘URBAN o 1.46
" RURAL ' 0.75
HYDROCARBONS :
"EVAPORATIONS €.23
CRANKCASE 0.0
EXHAUSTS ‘
UREAN 2,24
RUR AL : 0.15
NI'TRUGEN OXIDE
CURBAN 1.0¢C
‘RURAL . T 1.C3
CARRON MONAXIDE 46,26

HYDROCARBGNS 3.55

Table B.29

COOK:  COUNTY "AGE & MILEAGE FACTURS

MOTOR VEHICLE EMISSION FACIORS -FOR
(GRAMS PER VEHICLE MLLE)

2 3 4
7.66 - 16.68 16.68
3.9¢ 8.63 84063
0.5% 1.29 1.29
0.0¢ 0.16 O0.1l6
1.12 3.59 3.59
0.67 2.15 2415
2.5¢ 6.72 6.72
2.62 6.91 6.91

COLD START: EMESSICNS(GRAMS)

" 77.54 - 238.33 - 238.33%

1982

238.33
26.12

EEEFRERN

cc
* 0
c o

WE1GHTED

58,79
5.56



‘Table'B.30 :
COUK  COUNTY AGE & MILEAGE  FACTORS

ek o ok ik Ak R G KKK

MOTOR VEHICLE "EMISSICN FACTORS FOR 1983

gsT

CLASS
EMISSIUNS
CARBON MUNOXIDE
UKBAK
*RURAL

HYDROCARBONS
EVAPORATIONS
CRANKCASE
EXHAUSTS = .

NITROGEN OXTDE _
SURBAN ..
RURALTL L

CARBQOM MONOX!DE

HYDROCARBONS

66.6T 7 229.03
5.63

(GKAMS PER VEHICLE MILE)

2 3 4

12.99
672

COUD” START EMISSIONS (GRAMSY

" 229.03

24.79

6 WE [GHTED

3.05
1.93%"

33.42
33,42

PERL TS

- i
.0" 0.32
-0 0.0
053

0.3%

4.11
4.11

[ H A

3.03

75.03
75.03

0 T 5214
0 4.96



bt

Table B.31 o
TP I CUOK COUNTY AGE & MILEAGE FACTURS ~  °  #%ssssss

MOTOR VEHICLE EMISSIUN FACTORS FOR 1984 _
" (GRAMS PER VEHICLE MILE) : . _ L

CLASS - 1 2 3 . ) 6 " WELGHTED
EMISSIONS ‘ : ‘ ' o o
CARBON MONUXIDE R o o o ) S : L
JURBAN . . . 0.79 3.77 - 10.10 1€.10 ~10.10 32.92 2451
CRURAL T 0.41 1495 : 5.22 5.22 5.22 . 32.92. _ “1 469
HYDROCARBONS S | . : : S ' o
EVAPORATIONS - G.2C w0638 1409 " 1.09 1.09 © 0.0 0.29
EXHAUSTS . o L - o L L . : e -
RURAL - €.C9 L0433 1.36 1.306 1.36 3.93 0.30
NI TROGEN -OX1DE R - o | o : s
 URBAN ‘ ' V.67 1.77 5.76 L 5.T6 5.76 75278 2,63
RURAL ~ C.69 1.82 5.92 5.92 5.92 15.78 2.87
CCULD STARI EMISSIUNS(GRAMS)
CARBON MONOXIDE 31.10 58.9¢C - 217.76 T 217.76 211.76 0,0 48.08
0.0 4.55

HYDKOCARBONS 217 : 5.00 © 22690 22 .90 22.50



Table. B.32
TP CUNK COUNTY AGE & MILEAGE FACTURS A TTTTIL

MOTIR VEHICLE EMISSICN FACTORS FOR 198Y
{GRAMS PER VEHICLE MILE)

CLASS 1 2 ’ 3 4 5. 6

EMISSIONS o - : .

CARBON" MUNOXIDE" Co _ , o ‘ o 3
“URBAN "~ , 0.65 2469 7.58 7.58° 7.58 T 32.50

HYDROCARBONS S . ‘

G EVAPORATIGNS . 0.20-° - 0:2S 1.00 1.00 1.00 0.0

I CRANKCASE " . 0.0 , 0.0 0.0 0.0 0.0 0.0
EXHAUSTS - o : : ' o N g
- URBAN - Y T 0.13 0.40 1.75 B N £ S BY 1 3.78°

o “URURAL - - 0.08 "0.24 1 1.05 1.0% 1.0% 3.78
NI TROGEM OXIDE : - T ST - T
UKB AN, . Co6C" " - 1.43 5634 . - S.34 .. 5e34. 76.40.
RURAL" . @+ 7 0.61 Cless 5445 5.49 S.49 76,40

COLD START EMISSIONS(GRAMS):
CARBON MONOXIDE 1 29.00 7 " 7751.9C 207.79 7 207.79° ¢ 207.79 0.0
HYDRNCARBONS 2.59 4.43 2l.17 . . 21.17 2l.11 0.0

WE LGHTED

44.97
4021
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) ‘ Table-B.33 - o
e L - "FEDERAL AGE & MILEAGE : FACTORS = ' ° ceEanEnn

_MOTOR VEHIGLE EMISSICN FACTURS "FOR 1970 -
(GRAMS PER VEHICLE MILE) . , _

e CLASS 1 ' 2 3. 4 5 ' 6 . WELGHTED

_ EMISSIONS : S . ‘ o S e - ‘
CARBON MONOX IDE o ’ . S o LR C

" URBAN : - 85.55 96.05 = 12B.54 128.54 128.54 47453 89.13

" RURAL - 44,25 49.68 66.45 .7 ‘66,49 66.49 T TTTTRTISIT - 0 4b.6l

HYDROC AR BUNS ' . ' L L : , :
- EVAPORATIGNS 73400 3500 ©3:00° 773500 3.00" 0
~ 'CKANKCASE 1.23 2.04 “ 4,46 4,46 . 4.46 E 0
CEXMAUSTS S “
S TURBAN A © 10457 “11.84 - 2003 20403 -20.03 9

T TRURAL v © b.32 7.08 11.98 11.98 T1.98 9.23 6492

NITRGGEN OXIDE o S Vo - oo T c
“URBAN PR U 8.11 AV .97 11497 11497 53399 946
CRURAL 8.34 8.34 12.36 12.3C 12.30 53.99 97
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Table B.34
LR L 2 L L : FEDERAL AGE. & MILEAGE FACTORS ) SRR RAREE

MOTOR VEH(CLE EMISSICN HACTORS FOR™1971 -
) . 'IGRAMS PER VtHlCLE MI-LE)

CLASS . 1 ' 2 3 4 . 5 - 6 WE IGHTED
EMISSIONS . : ‘ T s T : ’ T :
CARRUN MONOXIDE , . o : I

UKBAN . . - . T1.36 89.40 124.06 - 126.06 124.06 49,94 Bl.b2 -
RURAL. : 40.01 46.24 64.17 64,117 64.17 45.94 42.65

HYDROCARBONS. Co o : s Ca SR -
EVAPORATIONS 2.61 C 2.3 3,00 3.00 3.00- 0.0 - 72459
CRANKCASE . 092 ol.T12 3.94 3.93- 3.93 0.0. ' 1022
EXHAUSTS “- . : , : : o s . :

URBAN .~ - 9.43 T 10.93 . 19.67 L 19.67 T 19.67 8.66 © . .10.38
RURAL . 5.64  6.54 11.76 11.76 T 1l.T6 8.66 6.29

' NTTRUGEN OXIDE. . : - S : L . . LT
FURBAN .: .0 0 . 7.93 8400 11.97 - 11497 11.97 56436 . 9.33
RURAL. .. . .15 © 8422 0 12430 12.30 . 12.30 | 56.36 9488

i
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kkhkkExkk

- CLASS 1
EMISSTONS :

" CAPBGN. MONUXIDE o
L URBAN . 69.15
RURAL 35,77
HYDROC ARBONS : e
_EVAPORATICNS: z2.27
“CRANKCASE ' Con7
CEXHAUSTS oo L
i URBAN S 8.32

RURAL . 4.98

'NITROGEN OXIDE

CUKBAN., - . " 7.55
RURAL: . : 7.76

Table B.35 , .
FEDERAL AGE t MILEAGE +ACTORS . EEREEREE

MOTOR VEHICLE EMISSICLN FACTORS FOR 1972
(GRAMS PER VERICLE MILE)

2 3 4 ' 5 6

82.66. . 119.65 119.65 119.65 44,64
42.15 ' 61.89 61.89 61.89 4444
2.51 3,00 3.00 3.00 C.0
142 3.44 344 3.44 0.0

7.75 11.97 11.97 11.97 SH.60
7.9¢ 12.30 12.30 - 12.30 58.60

WEIGHT ED
13.49
38,69

2.30
094
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EMISSTUNS
CAREQON (MONUXIDE
-URBAN -
PURAL

HYUROCARBONS
EVAPORATIONS
CRANKCASE
EXHAYSTS -

RURAL

NI TROGEN CXIDE
"UKBAN

RURAL ;- ..

& ok o %k ok ek

CLASS

MCOTOR VEHICLE EMISSICN FACTORS +OR

. Table B.36
FEDFRAL AGE & MILEAGE FACTORS

TGRAMS PER. VEHICLE MILE)

61.90" 75.24

32.02 39.43
,_
1.52 2,26
T Leld
7.35  9.Le
4,46 5.%8
6.89 7.30

7.C2 - 7.50

3

112.09

57T.GE

4

112.99

§7.98

- -

1273

L2 R 2 20 2 4

6 WETGHTED
43,02 . 66482
43,02 55,02

0.0 1.97
00 V.13
6011 8.51
60. 11 8.71
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Table B.37
Ak ko & ' . FE;DERAL. AGt & MILFAGE FACTORS, - EEFEREEE

MOTOR VEHICLE EMISSICN FACTUKS FUR -197¢
' {GRAMS PER VERICLE MILE)

, CLASS 1. 2 3 4 , 5 ) 6 - WE LGHT ED
: EMISSIONS : . : . -
CAREBON MCNGXIDE = o R o A : : 3
_URBAN . .~ 55.17 . T0.15 104.62 164,62 104.62 4l.68 60.20
RURAL ‘ 1 28.54 36.28 L %6.11 .~ 54.11 54411 . 4l.68 3l1.58
HYDROCARBONS . o , S _ SN S : - -
. EVAPCRATIGNS - 1.52, ©2.02 2.57 2457 2.57 . . 0.0 110
- CRANKCASE. . 0434 0491 + 2453 . 2e53 253 ' 0.0 0.%6
_EXHAUSTS . : [ o o o S S L
.. URBAN.. ' o 6.46 ©8.35 17.20 “17.20 0 11,20 1.1 Te5L
- RURAL o ©3.86 - 5.06 - 10.29 10.29 10.29 S Te11 4ebb

NTROGEN OXIDE L o — R . L L
<. URBAN . . £.31 T 6487 11.72 11.72 : 11.72 S Y25 (¢ . Bl.U4
" RURAL . . 6.48 E T.C6 . 12.05 ° 12.0% © 12405 62410 : 8423
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‘Table B.38 4 A _—
LR R R R L L . FEDERAL AGE & MILEAGE FALTORS : SXEEXEES

MOTOR VEHICLE. EMESSTUN-FACTURS #0R- 1975,
1'GRAMS PER VEHICLE MILE) .
: CLASS - -
.EMISSTONS A \
CARBON MGNOXIDE ‘ e . S Y ST A B
UKBAN o 45,61 62.09 . 96.89. ‘96 +89 96.89 40443  51e10
RURAL - . 23,59 32.11. . 50411 50.11 - 50.11 40.43 T 26486

rat

2 3. -4 _ 5 6 WE {GHTED

HYDRACARBONS
FVAPORATIONS . - 1e35. : A - N 2
CRANKCASE ' : 0.24 . De58.. 2.13 2173 2.13%
EXHAUSTS « L o ' .
©URBANSY LT L ‘5428 T.34 - . 159,54 - 15.94 15.94 6566 ' T 6.36

RURAL . - _ C o 3ele 4,39 - . 9,54 ..9.54 94 .. 6.6 o

NITROGEN OXIDE o . o . : ' o : : C e T
RURAL v ‘ 596 L bbb 11.66 © 1l.66 . L1066 64,57 - 1.8
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, Table B.39
EEEEET FEDERAL AGE & MILEAGE FACTORS

MOTOR VEHICLE EMISSICN -FACTNORS FOR 1976
(.GRAMS PER VEFIC_LE MILt)
, CLASS 1 ' - %
EMISSIANS : S

CARBON: "MCNUXICE , . : - A : A
URBAN® - 37,06 . 544,30 ~ BB..85 88.85 .

- RURAL - o 19.17 28.06. - 45,66 45,96
HYDROC AR-BONS - - : o S AR SRR
"EVAPORATICNS 1.12 ' 1.58 ' 2.19° . 2.19:
‘CRANKCASFE . : 0.11 ] 0.45 1.75 1.75
EXHAUSTS . : A :

- URBAN T o - 4,23 o 6437 S TS 14.4T

- TRURAL , o 2.53 . 3.81 ‘B.66 Y

NITROGEN OXIDE ST A oo S
URBAN - 4.90 - 5,79 10.6C 10.60 .
RURAL. - 5.03 5.95 10.86 10.89

B R R R

_ WEIGHTED

22.51 -
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Table. B.40° _
HEBERKEK FEDERAL AGE € MILEAGE FACTORS  FEREEREER

MUTOR VEHICLE EMISSICN FACTORS FOR 197/
{GRAMS PERVEHICLE MILE)

CLASS - 1 2. 3 4 5 6 WEIGHTED
EMISSIONS = - o s e : . e TR
ZARBON -MONOXIDE PRI ol : o Lo R : .
SURBAN . - . 29.64 46.94 80.92 . 80.92 80.92 38.18 .- 35,50
RURAL 15.23 ° 24.28 ' 41.86 T 41.86 41.86 38.18 ST
HYDKOCARBONS LIRS . . R e - e SR
EVAPORATICUNS .90 ""1.38 ’ "2.01 2.01 2.017 7 0.0 1601
CRANKCASE 0.07+ 0.32. 1:41 ) l.641 . 1.4l 0.0 -
EXHAUSTS. - . R T A S o St
“URBAN. ;- T3y T 5,47 TT13,03 0 13,03 7T 13.03 5.84 - TR, 36
" RURAL ‘ 1499 3,27 . T.79 7.79 7.79 Se :

:

NITROGEN OXTDE  ~~ 7 . ST T S B S
RURAL .-+ . ] _‘0.21 5.30 10.12 10.12 10.12 67.93 6.19



" TUEMISSTONS
- CARBON MONOXID
URBAN .

" RURAL

HYDROC ARBONS
EVAPORATIGNS
“CRANKCASE
EXHAUSTS
" URBAN ..
RURAL

NITROGEN OXIDE.

‘URBAN .
RURAL -

L2 A2 2 % 2 3

CLASS 1

"FEDERAL AGE & MILEAGE FACTORS

MOTOR VEFICLE-EMISSICN'FACTORS FOR

Table B.41.

{ GRAMS " PER VEHICLE MILE)

Z .

40.08 -
20.73.

3

73.45
37.99

1.8 T

1.09

11,66 7

. 6.98 .

1978

ETITY 1Y)

WEIGHTED

.',‘2“)5‘5:9’_
IS 100

TTTIT0.83

O.14

TT3.61
2.21
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o Table B.42
T PTTTTT L FEDERAL AGE & MILEAGE FACTORS o

MOTOR VERICLE EMISSICN FACTORS FUR 1979
[GRAMS PER VEHICLE MILE)

CLASS 1 2 3 e 5 6 WE LGHTED

" EMISSIONS

CARBON :MONOXID:= Y S S o o : "
URBAN. - 19.15 33,74 66.%3. 66,43~ 66443 36,26 fo 24464
RURAL =~ .90 1745 34.36 34,36 34.36 36426 - 13,137

HYDROCARBONS X ' : S e
EVAPDRATICNS 0.56 ’ 1.92 ¢ 1.66 169 1.69 C.0 - T 0.68 77
CRANKCASE 0.03 0.13 0.81 0.81 0.81 ' 0.0 0.10
EXHAUSTS .. o o R . e v C S

URSAN _ 2+C9 - 3,35 10.38 10.38 - 10.38 - 5el% - - 24997

NITROGEN OXIDE o B : o SR o e T
URBAN - 2.77° 4,01 © 8448 8.48 B.48 ‘ 70,80 : 4,86
RURAL LT 2.64 4,12 "Bl.T1 8.71 8.71 TU.80 4.93
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L2 RS 252 33
CLASS 1
EMISSTONS

CARBON MONOXIDE P
"URBAN - 15.62
T ORURAL L 8.08

HYDROCARBONS =
. EVAPORAT [ONS . T 0.43
. CRANKCASE 0.02

T EXHAUSTS e
"L URBAN - , 1.69
S RURAL : 1.01

NITROGEN OXIDE LT
" URBAN T 223

T RYURAL s T s 229

Table B.43
FEDERAL AGE & MILEAGE FACTORS EEERRERD

"MUTOR VEHICLE EMISSICN FACTORS FOR 1980

(GRAMS PER VEHICLE MILE)

2 3 - 4 ' 5. 6
27.95% 59.91 ©59.91 59491 35,42
14.45 .30.99 30.99. 30.99 35.42

0.86 1.5%5 "1+ 55 155 0.0
0.09 0.56 0.56 0.56 0.0
3,15 9416 9419 9.19 4,86
1.89 .50 $+50 5450 4,84
3.49 1.85 1.85 1485 12404
3.58 B.07 .07 8.07 72.04

WE IGHTED
{2
11.10
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- Table B.44

"k Aok X FEDERAL AGE & MILEAGE FACTURS T RRRXE

: CLASS
EMISSTIONS =~
CARBON. MONOX I DE
URBAN;. ‘
RURAL

HYDROCARBONS
EVARPORATIOUN'S
CRANKCASE.
EXHAUSTS @ -

URBAN,: i~
RURAL

NI TROGEN OXTDE -
URBAN -, . . o
RURAL - s -

"MOTOR VEHICLE. EMISSIGN FACTORS FOR 1981
{ GRAMS PER VEHICLE MILE)

1 2 3 4 5 6 W&IIGHI kD
11.73 - - 22.10 53.92 53,92 53.92" 34.67 ' 16.63
6.07 11.74 27.85 27.89 27.89 34.67 T 8.9
0.35 0.72 Q.42 1462 1.42 0.0 0.46

. 040 0.95 - ° 0.34 . 0.34 0.34 0.0 0.03
1.2 2.52° T8.09 8.09 8.09 4.57 1.98
0.74 1.51 . 4.84 b Bh e beBl 4.57 1.23
1.81 3.01 T.21 T.27 1.21 73.16 3.93
1.86 3.C9 7.417 7.47 14T 73.16 3.99
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ok xkkEk

CLASS
© i EMISSTOUNS )
CARBON MONOXIDE

= i URBAN

RURAL

HYDROCARBONS

. EVAPCRATICNS

" CRANKCASE

- E XHAUSTS: . -

I URBAN -,
RURAL

NETROGEN OXIDE
. URBAN": -
RURAL: -,

Table B.45 -
FEDERAL AGE & MILEAGE FACTURS FAERRERR

MOTOR VEHICLE EMISSICN FACTOUORS FOR 1982
{GRAMS PER VEHICLE MILE)

2 3 e | 5 6
18.00 .  4B.46 48.46 48446 © 3400
9.31 25.06 25.06 25.06 . 34.00
0.59 1.29 “1.29 1.29 0.0
0.02 0.16 0416 0.16 0.0
1.95 7.07 7,07 7.07 4,33
1.17 4.23 4.23 4.23 4.33
2.5¢ 6.72 6.72 6.72 74416

2.63° 6.91" 6.91 " 6.91 14.106

WE [GHTED
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-EMI'SSIONS
CARBUN MONUXIDE

TURBAN
RURAL

HYDROC AR BONS
EVAPDKATIONS
CRANKCASE

EXHAUSTS

URBAN -~

RURAL

NTTROGEN OXIDE

“URBAN o
FURAL

- Table B.46
FEDERAL AGE & MILEAGE FACTORS

"MOTUR- WEHLCLE EMISSICN FACTURS-FUR 1983

(GRAMS PER VEHICLE MILE)

2 3 4 5
13.88 43.52 43.52 43.52
"7.18 22.51 22.51 22.51

0.48 1.18 1.18 1.18
0.0 0.0 0.0 0.0
T347 6.15 6.15 6.15
0.88 3.68 3.68 3.68
2.16 6.22 6.22 6.22
2.22 6.4C 6440 6.40

E2 3 213 1 B

33,42

E I

s o

o
-

75.03
15.03

WEIGHIED

NSUR T
b4l

N
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ITEIITIT .

o . CLASS
CEMISSIONS T
CAREON.-MONGXIDE

" URBAN ' '

" RURAL

HYDROCARBONS
EVAPORATICONS
CRANKCASE
£ XHAUSTS
i URRAN - -
RURAL -

NITROGEN OXIDE -
" URBAN . - :
RURAL - - . .

1

Table B.47
FEDERAL AGE & MILEAGE FACTORS

MOTOR VERICLE EMISSICN FACTURS FOR 1964
' (GRAMS PER VEHICLE MILE)

2 3 s 5
11.63 39.13 39.13 39.13
6.01 20.34 20.24 20.24
0.38 1.05 1.09 1.09
0+C 0.0 0.0 0.0
1.22 5.32 5.32 5.32
0.73 3.18 3.18 3.18
1.77 5.76 T5.76 5476
1.82 5.92 5.92 5.92

HEEARERE

 MELGHTED

10.09
5,57

0.29"
0.0

I.16"
0e 13
3,06

. 3.08
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‘Table B.48.

CAERREEER FEDERAL  AGE & MILEAGE FACTORS FEXENRRR -
MOTUR VEHICLE EMISSICN FACTORS FUR 1985
© (GRAMS PER VEHICLE MILE) ’ e
. CLASS 1 2 3 4 5 6 WE [GHTED
EMISSIONS : ' T '
CARBON MONOXIDE : S S , : B : : ‘
URBAN-- 5.47 9.51 35.28° 35.28 . 35.28° 32.50 .. BeB86
RURAL' 7+ 7 2.83 4497 18.25 = 18.25 18.25 32050777 T .93
HYDFOCARBONS ' - I - ' : . L - - e L
EVAPORATIONS 0.21 0.29 1.00 1.00 1,000~ 0.0 TTTTTTTTTOGET
EXHAUSTS. sz g - : L : : T _—
CURBAN:- = . 057 0.99 4.58 - 4458 4058 1 T T3 T 1,00
TRURAL 0.34 - 0.59 © 274 T 2674 2.74 3.78 , 0.63
NITRGGEN OXIDE - T ‘ R - R C s e R
URBAN - .76 1.43 5434 Se.34" 5«34 16540 2.85
"RURAL - 0.78 .. 1.46 549 .49 5.49 16440 _ 289
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BREEHELR

"EMISSIONS
‘CARBON MONOX-1DE
- TURBAN :
©o RURAL -

‘HY DROCARBGONS
EVAPORATLOUNS
" CRANKCASE
- EXHAUSTS
" URBAN ¢
© RURALY

NI TROGEN OXIDE
. JURBAN
“URURAL T T

CARBON MONUX1Df « -
HYDRUCARBONS

CLASS -

Table B.49

FEDERAL Atk & MILEAGE FACTORS

MOTOR VEHICLE £MISSION FACTORS FOR

{GRAMS PER VEHICLE MILE)

2 .. 3 4
64.56 . B4.54 B4i54
33.36 43.72 43,72

3.00 3.00 300
2.04 4,46 4.46
10,09 16255 16.55

.24 9.9C 9.90
8.11 11.97 11.97

COLD STARE EMISSIUNS(GRAMS)

236.64 " 330.05  330.0%
13.15 - 26.1C 26.10

L970

330.05

ERRERE KK

(oM e]
c o

WELGHTED

223.13
13,66
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Table B.50 B
ok ek & 0k FEDERAL AGE & MILEAGE FACTORS REEXXEEK

MUTOR VEFICLE EMISSICUN FACTURS FOR 1971, .
{ GRAMS PER VEHICLE MILE}

CLASS 1 2 ) 3 & 5 6 . WELGHTED

EMISSEONS
CARSUN- MONOXIDE , : o S . .
URB AN ‘ 50.17 59 ,2€ - "79.98 - 19.98 79.98 49.94" . 93.30-..
FURAL . 25.95 30.66 41437 41.37 41.37 45 .94 28405
HYDROCARBONS _ : -
EVAPORATIONS 2.61 2.15 3.00 3.00 3.00 0.0 2.59
CRANKCASE 0.92 1.72 3.93 3.93 3.93 " 0.0 1.22
EXHAUSTS ’ : : ) Do : o
URBAN - 7.76 : 9.20 15.64 15.84 15.84" 8.66 8.6
" RURAL 4,64 5.50 . 9.48 9,48 T 9.48 8.66 $.20
NITRNGEN OXIDE B - : S A
YRBAN " 7.93 8.00 11.97 11.97 11.97 56436 9,33
RURAL . . B.l15 8.22

12.3C 12.30 12.30 56.36 9.55

CULD START EMISSIONS(GRAMS)

CARBON MONOXIDE 203.94 :225:92 TTTT330.61 330.61 ° 330¢.61
HYDROCARBONS 12.56 12.9% 28.68 - 28.68 28.68

211.71
13.64

oce
L ] L]
oo
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EMISSIONS
CARBON MGNOXID
CURBAN -
O RURAL T

HYNDROUCARBONS
EVAPCPATIGNS
CRANKCASE®

CEXHAUSTS
‘" URBAN
" RURAL

 NITROGEN OXIDE

URBAN
"RURAL

CARBON MONOXINE-

HYDROC ARBONS

LER 2 2 R 2 2]

[y

192.53
12.47

Table B.51
FEDERAL AGE & MILEAGE FACTORS

MUTOR VEHICLE EMISSICN- € ACTORS FOR
{GRAMS PER VEHICLE MILE)

2 o3 4
'53.84 74485 74,89
27.85 38.73 38,73

2.51 3.0C 3.00

1.42 3.44 3,44

8.3C 15.03 15.03

4.97 8.96 B.99

7.5 11.97 11.97

7.96 12.3c 12.30

T COLYD START EMISSIUNS(GRAMS)

216214 335.7% 335,75
12.97 . .32.1¢ . 32.16

1972
5

" 74.89
35,73

135.75
32.16

kR R

WE1GHIED

66596
24.76

202.04
13.84
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FMISSIONS
CARBON MONUXIOE
URBAN

" RURAL

HYOROCARBONS

"EVAPORATIUNS
CRANKCASE
EXHAUSTS
URBAN. |
" RURAL
NITROGEN OXIDE

. URBAN .
RURAL.,

CARBON MONOXIDE

HYDROCARBONS

EEERGERE

'185.58

12.72

Table- B. 52

" FEDERAL AGE & MILEAGE FACTORS

" {GRAMS -PER VEHICLE MILE)

2 3 &
48,40 68.32 65.32
2.26 2.78 2.78
1.15 2.97 2.97
7.43 13.8C 13.80
4.44 8.26 8.26
7.30 11.84 11.84
7.50 12.17 12.17

COLD START EMISSIONS(GRAMS)

208.74 328.27 ' 328.21

12.99 -1 33,41 33.41

" MUTOR VEHICLE EMISSICN FACTURS FUR. 1973

328.27

TITITIL

WETGHTED

40,80
21.56

195.17
14.17
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EMISSIONS
CARBON .MONOXIDE
URBAN .
" RURAL

HY DROCARBONS

I T I

CLASS

EVAPORATIGNS

CKANKCASE
EXHAUSTS .
URBAN
RURAL

NITROGEN OXIDE

. “URBAN
RURAL

" CARBON MONOXIDE

HYDROCARBONS

" 181.76
13.26

FEDERAL

Table B.53

AGE & MILEAGE

FACTORS

(GRAMS PER VEHICLE MILE)

2C3.78

13.32

- 3

61.59
31.86

322.74
" 364.92

COLD START ‘EMISSIONS(GRAMS)

322.74

34,92

MOTOR VEHICLE EMISSTCN FAUTORS FUR- 1974

1y.72
12.05

322.74

34.92

EEX R REER

cc
[] [ ]
co

WE LGHT ED

34,11
18.40

191.19
14.75



LLT

EMISSIONS

CARBON MONOXICE

URBAN .
RURAL

HYDROCARBONS
- EVAPORATIGNS
CRANKCASE
EXHAUSTS
'URBAN
- RURAL

TNITROGEN OXIDE

URBAN
RURAL

" CARBUN MDNOXIDE

HYDROCARBONS

KEGEKRER

CLASS

“157.65.

11.84

Table -B. 54 v
FEDERAL AGE & MILEAGE FACTORS

MOTOR VEHICLE EMISSICN FACTURS FOR
{GRAMS PER VEHICLE MILED

3 s

2
37.31 54,72 54,72
19.30 28430 28.30
1.75 2.37 2.37
C.68 - 2.13 2413
5.69 11.22 11.22
3.40 6.71 6.71
6.46 11.3% 11.35
6.64 11.66 11.66

. COLD START EMLSSIONS(GRAMS) -

185.81"
12.42

316421 7

35.45 35,45

£ 316627 " -

1975

11.22
6.71

11.35
11.66

316.27

35.4%

LERRERRN

40.43"

0.0 T
0.0

WEIGHTED

" 28.49
15.16 °

l‘w. “‘_4 ’
0.3

T169.58
13.5%6
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Table B.55°
wrhknRkE - FEDERAL AGE & PlLEAhE; FACTORS . AR ERBUE
MUTQR VEHICLE EMISSIGN FACTOﬁS FOR 1976
"(GRAMS PER VEHICLE MILE)

-

CLASS 1 2 -3 “ 5 - 6 ' WE LGHTED
. EMISSIONS . ' ,
CARBON MONOXIDE . : - ’ : ‘ ~ : S . :
URBAN o 19.10 31496 48.05 . 48409 . 48.09 39.26 . . 23.01
- RURAL - . ' 9.88 16.53 24.88 24.88 24.88 39.26 12.32
HYCROCARBONS S ~ : x
EVAPORATIONS 1.12 "1.58 . 2.19 - 2419 . 2e19 0.0 le22
- CRANKCASE ' 0.11 . 0.49 1.75 - 1.75 L.7% . 0.0 0.28
"FXHAUSTS : ' : - : L
T .. URBAN © T 2485 " 4485 ‘9.89 ‘9.89. 9.89 6.23 3.67
‘T RURAL - - ‘ 1.71 . 2.9C 5.91 5.91 .91 6.23 2425
NITROGEN OXIDE ' S o .
"URBAN - 4,90 5.79 10.60 10.60 " 10460 66432 ' - 6e 19

" RURAL - 5.63 5.95 10.85 - 10.89 10.89 66.32 , 6.94

CULD START EMISSIONS(GRAMS)

l48.58

-CARBON MONOXIDE - : 134.73 167.54 3C05.69 - 305.069 305.69 -0
0 12.19

HYCROCARBUNS 10.3¢ 11.42 34.38 34.38 34.38

oo
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1 , Table B.56 ,
PSP FEDERAL ASE & MILEAGE FACTORS -+ *° «  sexxwésa 7"

MOTOR VEHICLE .EMISSICN FACTURS -FUR - 19717
' {GRAMS PSR VEHICLE MILE) ’

CLASS 1 2 3 S 5 6 WE LGHTED

EMISSIONS S
CARBON MONOXIODE SRR . i} —_— S |
URBAN - - 14.39 26.95 41i80 4140 41.80 38.18 18,23
"RURAL ‘ T T.44 13.94 ©21.62 21.62 21.62 - 38.18 T 9.8
HYDROC ARBUNS - ~ : AR I
EVAPORATIONS €:90 1.38 - 2.01 2.01 2:01 0.0.. oot
CRANKCASE ' 0.07 0.32 T le4l l.41 L.41 0.0 V.20
EXHAUSTS ¥ - : , _ e o . .
. URBAN . : 2.13 44077 . B.62 Be62 8462 5 86T T 29N
‘RURAL - . 1.27 2.44 . 5.1¢ 5.16 5.16 5.84 1.79
NTTROGEN OXIDE S , " e oo : T T
URRAN : 4,09 - 5.16 .9.8% 9.85 ‘9.85. 67.93 6406 -

RURAL ’ _ o 4.21 530 10.12 10.12 10.12 - 61.93 6.19

COLO STARTL EMISSIUNS{GRAMS)

129.52 ~
10.91

CARBON MONOXIDE ©114.32 0 169.93 - 293,41 293,41 TTT293.41 LT 0.
HYDROCARBONS ‘ 9.0% 10.44 33.03 33,03 33,03 0.




Table B.57

© FEDERAL ~ AGE € MILEAGE. FACTORS sExanees

08T

9.51

LR R 22 2 % T
' MOTUR VEHICLE EMISSICN FACTURS FOR 1978
-{GRAMS PER VEHICLE MILE) -
o ~ CLASS 1 2 3 4 5 6 . WELIGHTED
EMISSTONS v o
CARBON 'MONGXIDE 3 - S , ST L
__URBAN 10.77 22.32 35.92 35.92 35.92 37.18 14439
RURAL 5.57 11.54 18.58 18.58 18.58 31.18 T.84
HY DROCARBONS - - ' - : o o
EVAPURATIONS. 0.71 1.19 1.84 1.8¢ 1.84. 0.0 "~ 0.83
CRANKCASE" 0.04 0.17 1.05 1.09 1.09 0.0 Vol
EXHAUSTS . ' C ' ' . ~ -
T URBAN. - 1.59 3.36 T.44 7.44 T.44 5.48 2.30
. RURAL V.95 2.01 4.45 4.45 4.45 5.48 1.43
NITROGEN OXIDE - S
URBAN 3.38 4.56 9.14 9.14 9.14 69443 5.4l
RURAL 3.48 4.69 9.4C 9.40 9.40 69.43 5.52
COLD STAKRT,EMISSIONS(GRAMS)
CARBON MONOX IDE 98.17 133.23 1281.45 ¢ . 2814645 281.45 0.0 114.02
. HYDROCARBONS 7.92 31.63 31.63 31.63 0.0 9.82
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- CLASS
EMISSIONS

© CARBON. MONOXIDE

URBAN.
, RURAL . .

HYDRUC ARBUNS

EVAPORATIONS
CRANKCASE
EXHAUSTS.
'%UFBAN-'i .
s .. RURAL. ... -

HITROGEN OXIDE
URBAN
RUKAL - . ..

CARBON MONOXIDE
HYDROCARBONS

e R TTT I T

.-FEUthAL AGE E MILEAGE. FACTORS

Table B.58

MUTOR VEHICLE EMISSICN FACTORS FOR 1979
(GRAMS 'PER VEHICLE MILE)"

COLD -$TART EMI SSICNS(GRAMS)

117460

8.62

3 4

15.75

269.84

30,22 30.22

30,45

. 1269.84

269.84
30.22

KX ERRRE

36,26
364,26

WE IGHTED

11.28
b.22

CT00.087
8.79

PRSP Ft 3 N CosmeTy



Z8T1

EMISSIONS .
CARBON MGNOXI DE
URBAN

o3 RURAL . - oo

HYDROC.ARBONS
FVAPORATIONS
CRANKCASE
EXHAUSTS:

URRAN

o RURAL:

"NLTROGEN OXIDE

URBAN

_\RUR.AL ‘«*Z:‘ .

CARBON MOUNOXIDE

" HYNROCARBONS

AR 1L L L N

CLASS 1

., T2.50
6.01

@

.. - Table B.59 S
. FEDERAL AGE. & MILEAGE. FACTORS

MUTOR VEHICLE EMISSICN. FACTORS FUR 1980
{GRAMS PER VEHICLE MILE) =

2 3 4 : 5

14.20 25.42 25.42 2542
C703% 13415 13.15 13415

. COLD STARL. EMLSSIONSTGRAMS)

103.10.,.  258.72 . 258.73 258,73
7.79 7 28.84 28.84 28.84

T TTILIL

6 ~ WEIGHIED

s 8.0

0.0 . 0iss
0.0 V.07

4,84 1.4%
4. 84 0.91

0.0 88. 78
T 0.0 T7.90



Table B.60 ,
sasgEREn ‘ © FEDERAL AGE & MILEAGE FACTORS T ek

MOTOR VEHICLE EMISSTCN FACTOKRS EOK - 1981
{GRAMS PER VEHICLE MILE)

CLASS 1 2 : 3 , 4 5 6 WEIGHTED
FMTSSIONS . L o

CARBON MONOXIDE . . o o T _ " o S
CURBAN, ) 3.65 10.73 - 20.83 . 20.83 20.83 34,67 S 634
" RURAL . 1.89 S.h5 10.77 S Lo A | 10.77 34,67 : 3.65

HYDROCARBONS » : . o ‘ ,
EVAPORATIUNS 0.35 0.72 1.42 1.42 1.42 0.0 0.46
CRANKCASE. Gl0. G.095 0.34, V.34 0.34 0.0 0.03
EXHAUSTS _ o . e S L L
URBAN . 0.54 1.58 4,42 4,42 4.42° 4.57 1.04"
RURAL 0.22. V.95 2.65 2.6 7 2465 45T _ S 0e66
NITRUGEN OXIDE . _ - 4 . o ’ : Lo
URBAN - - 1.581 3.01 1.27 T.27 1.27 73.16 3.937

RURAL - 1.86 3.05 T.61 l.47 T.et1 ° T3.16 ‘ 3.99

COLD START EMISSIUNS(GRAMS)

71.12
1.08

CARBON MONOXIDE -~ 60.58 89.74 ' 248.25  24B.25 = 26B.25
HYDROC AR BONS 5.21 7.01  2T.47 27.47 - 27.41

oe
[ ] [ ]
[N =]

~) - - -
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| TableB. 61
e LA FEDERAL AGE € MILEAGE FACTORS xasarEnR ) B
MUTOR VEHICLE EMISSICN FACTORS FOR 1982 i
(GRAMS PER VEHICLE MILE) -
CLASS 1 2 1 3 e s 6  WEIGHTED
. EMISSIONS , S . e T
CAPBON MONOXIDE B . L o T o SRR
URBAN . 2.69 7.66 16.68 16468 1668 - 34,00 - 6id4
‘RURAL - o 1.38 ©3.96 - . B.63 8.63 8.63  34.0C 2.92 -
HYDROC ARBONS o . . L T
“EVAPOPATIONS, C.29 0.5 .25 1.29 1.29 00 0439
CRANKCASE _ .0 - 0,02 C.l6 0416 0.16 0.0 0.0l
_EXHAUSTS- - | - ' A . ; e
" CURBAN o " 0441 . lel2 3.59 3.59 : 3.59 %33 0.82
RURAL ' .25 0.67 ~2.15 2415 z.15 _4e33 0.53
NITROGEN OXIDE C T S .o o o
. UPBAN. .. . "1.44 . 2.5¢ 6.72 6,12 - 6.d2 T4.16 3457
RGRAL - 4 1.48 2.63 6.91 , . 6.91 6.91 T4.16 " 3.62
) CULD START EMISSIUNS(GRAMS)
CARBON MONOXICE 7 51.84 77.54 238.33 238,33 238.33 040 68.17
HYDROC ARBONS . 4449 6.29 . - 26414 26.12 26.12 0.0 6432
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Table B.62

(TN &t ok kK T ) FEDERAL AGE. L MILEAGE FACTORS

MOTJUR VEHLICLE EMLISSICN FACTURS FOR

{GRAMS PER VEHICULE MILE)

CLASS 1 2 .3 4
EMISSIONS
C4RBON MCNOXIDE - : ‘
URBAN © o 1.83. 5.00 12.99 12.99-
"RURAL - .95 2.59 6.72 6,72
HY [ KOC ARBUNS : ‘ S
TVAPORATICNS T 0e28 0.48" "l.18 lol8
CRANKCASE 0.0 - 0.0 0.0 0.0
EXHAUSTS: - . ) o _ L -
TURRAN 0.29 0.2 . 2.85 T 2.85
- RURAL. 0.17 0e43 -l 7C - .70
Ni TROGEN OXIDE _ C . . o
URBAN , T l.1d - 2.16: 6.22- ’ $.22

RURAL ' o l.16 2.22 6.4C - 6440

COLD START EMISSIONS(GRAMS)

CLRBON MONOX[DE 43,73 . 66.61 229.03 - 229.03.

HYDROCARBONS 3.61 5.63 © 24679 24479

19483

12.99
6.72

229.03
2479

L2 2 22 3 2 22

75.03
15.03

ocC
. e
(o =)

WE IGHT ED

3,71
221
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_ _ Table B.63
wEEEEEES “FECERAL  AGE & MILEAGE ~FACTORS

MUTOR VEHICLE EMISSICN FACTURS F0OR 1984
’ (GRAMS PER VEHICLE MILE)

CLASS 1 S 2 3 4

FMISSTONS
CARBON MONOXIDE : . o ) :
"URBAN . - 1.31 A 1¢.10 - 10.10
- RURAL ' ’ 0.68 1.95 5.22 5.22
HYDROCARBUNS . S
EVAPURATIOUNS 0.21 0:38 1.05 1.09
CRANKCASF RN e 0.0 © 0.0 U.0
FXHAUSTS ' :
TIURBAN - 20422 - 0.55 L2621 2.27
NITROGTN 7IXIDE S . ' :
. P URBAN : ¢.93 R O & { S.76 5. 16
CURURALTTE 0.55 1.92 5e9¢ 592

\

=“COLD START EMISSIUNS(GRAMS)

CARBON MONOXIDF . ¢ 38.00 58.90- 21T7T.76 : 217.76 2
HYCROC ARBOUNS 3,22 .06 22,90 22.90

1.09

227

1.36

5.9¢

17.76
22.90

EEEXKREREK

cc
[ ]
occ

WEIGHTED

b3.68
.01



S kR kR

CLASS
EMISSIONS
CARBON MONOXIDE
URBAN
RURAL

HYDROCARBUNS
EVAPCRATIONS
CRANKCASE
EXHAUSTS

URB AN
RURAL

L8T

NITROGEN OXIDE
UKBAN .
RURAL

CAKRQON MONOXIDE -
HYDRQCARBONS

0.76
0.78

33,86
2.99

Table B.64

FEDERAL AGE. & MILEAGE FACLTORS

"MOTUR  VEHICLE EMISSIUN FACTURS 'FOKR

(GRAMS PER VEHICLE MILE)

2 3. 4
2.69 7.58 7.58
1.39 3.92 B 3.92
0.2% 1.00 7 1.00
0.2 0.9 0.0
0.40 1.75 1.75
C.24 .05 1.0%
1.43 5.34 534
l.46 94 5.49

COLD START EMISSIONS(GRAMS)

51.90 207.79
4,43 21.17

207.79
21.117

1985

Wk kR

T16.40
16 .40

WEITGHTED

48,91
4e54



