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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 emis.sions 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 used 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 methocl 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. 



1 Background 

Air is polluted as a result  of combustion,' and the majority of 

transportation systems today use the combustion of foss i l  fuels as their  

main source of energy. Therefore, these. transportation, systems have a 

significant impact upon the a i r  quality of thei r  operating environment. 

The f i r s t  s tep in determining the extent of the direct  impact of trans- 

portation systems on a i r  quality 3s t o  identify the emissions by trans- 

portation vehicles' of the. airborne pollutants which degrade the a i r  
. . 

quality. 

Carbon monoxide, hydrocarbons, and oxides of nitrogen are the 

three major a i r  pollutants released by.motored vehicles. . These vehicles 

e m i t  only a small percentage of two othe; usually considered 

i n  overall a i r  pollution problems, sulfur oxides and suspended particu- 

la tes ;  Most of the lead s a l t s  which are released in  suspended particulate 

form w i l l  be eliminated with the use of lead-free gasolines. 

The majority of emissions come from gasoline-powered motor vehi- 

cles. When 'gasoline is mixed with a i r  in  proper proportions, a c0rnhl1st.i~- 

ble mixture i s  formed. The proportion of a i r  to  gasoline..can vary from 

8 . t o  1 up t o  20 to 1. Even a t  the theoretically perfect air-fuel  ration of 

14.5 to  1, combustion i s ' no t  100% complete. As a resul t 'of  the incomplete 

combustion, by-products which are considered pollutants are formed. 

This si tuat ion is characteristic of any combustion process using foss i l  

fuels (electr ical  generating stations, space heating, transportation) . 
. . 

The equation for fuel combustion is,shqwn in  Fig. I.. Carbon dioxide, 
. . 

water vapor, and free hydrogen, oxygen, and nitrogen make up the bulk of th'e 

products of combustion, but carbon monoxide, oxides of nitrogen (NO,  NO^) and 

8 

unburned hyclrocarbons are also produced. More than 200 unburned hydrocarbons 



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

sions from automobiles come from the unburned fuel-air  mixture released i n  
- - - - - - -- --- -- ---- - 

the exhaust gases. Carbon monoxide emissions result  from incomplete combus - 

t ion ' due t o  insufficient oxygen in  the fuel-air mixture. Nitrogen oxides 

result  from the combustion of the free nitrogen in the a i r .  

Fig. 1. Fuel Combustion Equation for Gasoline 

Gasoline + Air Combustion+ Combustion Products + Pollutants 

Because of the m i y  different types of vehicles and their  different 

ages and degrees of operating efficiency, emissions vary widely from.vehicle 

to  vehicle. In addition to  differences in  vehicle emission characteristics,  
I 

the operating.cycle is also an important determinant of pollutant emissions 

from transportation sources. Speed, cold s t a r t s ,  acceleration, decelera- 

tion, s t a r t s ,  and stops are some parts of the vehicle operating cycle that 

affect  emissions. The dependence of a i r  pollutant emissions upon vehicle 

type and operating mode. requires that these characteristics of the transpor - 

tation system be identified' in  order t o  assess the a i r  pollution impact. 

A t  th is  time, the a i r  pollution emission factors for automobiles 
- ~ 

and &cks have not been uniformly accepted. The federal Environmental Pro- 

tection 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 i s  assumed to  be the typical 

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



accelerations and decelerati'ons, and a to ta l  t r i p  length of 7.5 miles. The, 

emission factors reported by the federal EPA represent an average emission 

factor for  the entire,  t e s t  cycle,, although the  ra te  of ,emissions, varies 

quite widelyduring . . the . different . parts of the cycle. Therefore, the emis- 
. . 

sion factors published by the federal EPA are applicable only where the 
, < 

driving cycle i s  similar to  the federal cycle and the distribution of vehi- 

. cles approximates, the, nationwide distribution. The emission .factors and 
. . 

analyses presented in th i s  report are intended to furnish the reader with 

emission factors which are flexible enough to f i t  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 t o  develop implementation plans for  the 

federal EPA. However, several . . private and public groups have taken opposi- 

t ion .  t o  these factors and have shown data which conflict with the federal 

data. . . General b t o r s  has reported emission data2 which show that  automobiles 
, . 

release a disproportionate fraction of their  carbon monoxide and lryclrocarbon 

emissions in the f i r s t  four minute? of operation when the automobile is  cold 

(cold-start emissions). This time dependence in  the emissions for a typical 
. . 

.driving cycle . could . distr ibute the' emissions quite differently in  an urban 

region when the cold-start  bias is considered rather than an average emis- 

sion factor fo r ' the  entire cycle. 

Another part of the reported emission factors have been challenged 
. . 

by a group i n  California. . . This -data, reported by the California A i r  Resource 
. s 

Board, contradicts . . the speed-dependent emission curves reported in McGraw 

and DuPrey.' The California study is based on a very small sample ( 5  cars) 
. . 

and could,be . . rebuked because of i t s  lack of data, but the procedures used seem 
, . 

t o  be rel iable and so the federally reported speed curves are open t o  question. 



Because of th is  non-uniform acceptance of emission factors, a great 

- deal of data are bcng  taken by federal, s ta te ,  and local agencies and pri- 

vate industry a t  the time of th i s  report. The federal EPA w i l l  be publish- 

4 
ing revised emission factors based on an extensive testing program that  i s  

being performed a t  this time. O i l  companies, General Motors, and s ta te  and 

local control agencies all have extens.ive emission testingprograms underway, 

and consensus on emission. factors should probably be available in .the f a l l  
. .. , , 

of 1972. The emission f~ctors ' ,described th i s  report represent for  the 

most part data supplied by the federal EPA, but it has been modified using 

other.data where appropriate. ' 
. . 



2. Emission Factors 
. .  . 

~eder 'a l  ~nvi rdmenta l  ~ r o t e c t i o i  Agency Emission ~ a c t o r s ' ' '  

The m o s t  recent emission factors for  k to r ' veh i c l e s  published by 
. . . . . .  .. . 

the U. S .  ~nvironmental protection Agency are given in Table 1 (revised 
. . 

Table 1 4  of [I]).  These emission factors represent the weighted emission 

factors for a national vehicle distribirtion (age &d vehicle. type), b u t  
1 .  . 

were calculated using emission factor data frch individual vehicles.  Urban 
. , 

and rural  emission factors i n  ~ a b l e " 1  only ref lec t  the differences' i n  driv- 

ing speed and actually were developed from the same experini&ntal data. A 
. . 

national. estimate of 'the effect  of i n s t a l l i ng  control devices on 'older cars 

( re t rof i t )  is shown in  Figs. 2 ,  3 ,  and 4. The l o t a l  effect :of a re t rd f i t  

abatement strategy would, of course, depend upon the distribution of vehicles 

in the local area. 

These federal emission factors (Table 2j 'are based upon the 1972 

federal t e s t  cycle and therefore assume .thatevery 7.5 mile t r i p  includes a 

"cold start".  The f i r s t  few minutes of "cold-start" operation release a 

disproportionate amount of the to ta l  emissions (carbon monoxide and hydro- - - 

carbons) i n  the average 23-minute cycle, as i l lustrated by Figs. 5 and 6. 

These extra emissions are caused by the non-gaseous s ta te  of the heavier 

hydrocarbons during s t a r t  and warm-up period. Since every vehicle t r i p  does 

not include cold-start operation and certain local environments (i .e.  urban 

freeways) probably do not receive "cold- start1 '  emissions, the driving cycle 

emissions should not be aggregated but separated, s o  that emissions charac- 

t e r i s t i c  of the operation of the road or roads can be obtained. Even with 

the new 1975 federal t e s t  cycle, which t r i e s  to  approximate the average 

urban trip.,  it i s  unreasonable to assume that a l l  segments of the trans- 

portation system receive "average" emissions. A s . w a s  previously explained, 



Table 1. h i s s i o n  Factors fo r  Gasoline-Powered Motor Vehicles 
J lb  per 1000 vehicle mi.JE 

Emissions 1960 1965 1970 1971 1972 1973 1974 1975 1980 1985 1990 

b 
Carbon Monoxide 

Urban (25) 265 265 220 200 18 5 170 160 130 8 0 60 5 0 
Rural (45) 150 150 130 120 110 100 9 0 80 4 0 2 0 20 

b 
Hydrocarbons 

Ebaporation 6 6 6 5 5 4 4. 3 0.9 0.1 Neg. 
  ran kc as eC 9 6 2 .  1 1 0.7 0.5 0.5 , Neg. ~Neg. : Neg. 
Exhaus ts 
Urban 36 36 26 24 2 1 1.9 16 13 4 2 2 

I-' Nitrogen Oxides ( ~ 0 ~ ) ~  23 2 3 1 7  16 14 13 11 9 2 1 0.8 
I-' 

Urban 18 19 2 0 2 0 20 18 17 15 11 5 4 
Rural 2 1 22 23 2 3 23 2 1  2 0 18 13 7 ,  5 

I 

~ a r t i c u l a t e s ~ ' ~  1.3 1.3 1.3 1.3 1 .3  1 .3  1 .3  0.4 0.4 0.4 0.4 

Sulfur Oxides ( ~ 0 , ) ~  0.4 No leg is la t ion  is i n  e f fec t  o r  has been proposed fo r  
L 

Aldehydes (HCHO) 0.8 these pollutants and thus only one factor  is  presented. 

Organic Acids ( ~ c e t i c ) ~  0.3 
-- 

a - To convert emission factors  t o  lb/1000 gal ,  assume the e - Urban Factor = Rural Factor 
' 

average gasoline-powered engine gets 12.5 miles per ga l .  
f - Based on sulfur  content of 0.04% and a densi ty  

b - Reference 86 of 6.17 lb/gal.  I 

c - Crankcase emissions fo r  vehicles a f t e i  1962 are  neglible.  g - References 23, 38, 95 
These factors  a re  based on pre-1962 vehicles l e f t  i n  the 
vehicle population. 

- 

h - References 23, 95, 96, 97 

d - Reference 94 



. YEAR 
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Fig. 2. Projected National Urban Normalized Hydrocarbon Elmissions 
. - . .  . 
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Fig. 5. Emission System performance 1972 Fed Test Procedure Carbon -Monoxide 



Fig. 6. ~ m i s s i o n ~ ~ s t e r n  Performance 1972 Fed Test performance Hydrocarbons 



the philosophy w i l l  be t o  provide emission factors which w i l l  r e f l ec t  the 

- -- different  operat ingcharac  t e r i s  t &s of urban and rura l  tr-pP~r-tafion-~Sy~Sttemms.ms 

2 .1  Li~llt-Duty Vehicle Emission Factors 

Light-duty vehicles form a c lass  (Class I) t ha t  contains a l l  passen- 

ger cars and a l l  trucks whose gross vehicle weight (GVW) is l e s s  than 6,000 

pounds. The only difference i n  the estimated emission factors  between the 

cars and light-duty trucks a r i ses  through differences i n  deter iorat ion e s t i -  

mates. There does not appear t o  be any consistent trend i n  emission factors 

for  the many different  s izes  of engines i n  l ight-duty vehicles. Federal 

8 
t e s t  resu l t s  fo r  1971 cars and trucks showed a wide variat ion i n  emissions 

from vehicle t o  vehicle, but there was no correlation between s i ze  and 

emissions. I 

7 
Table 2 gives emission factors fo r  l ight-duty vehicles under the  

1972 federal t e s t  procedure. Carbon monoxide and nitrogen oxide emission 

factors are  fo r  the exhaust, while the hydrocarbon emission factors a re  
. . 

given fo r  a l l  three vehicular emission sources : - exhaust, crankcase, and 

evaporative. These 'emission. factors represent ' the emissions from vehicles 
. . -. . . . 

in t h e i r  production years 'and .do 'not take in to  .account the deter iorat ion 

due t o  age. ~ e t e r i o r a t i o n  factors fo r  light-duty vehicles (cars and l igh t -  

duty trucks) a re  given i n  Table 3. These deterioration factors a re  supposed 

t o  apply i n  any given year,  s o ' t h a t  a 1970 car  i n  1975 has the same deter i -  

oration fac tor  a s  .a 1965 car  i n  1970. This, of course, may not be a val id  
. . . .  . . 

assumption, since the deterioration of control devices i s  not ye t  known'. 

Control devices have been progressively added t o  l i gh t -  and heavy- 

duty vehicles since 1963. Figure 7 shows the exhaust, crankcase, and evap- 

orat ive . . .cont?ol devices added t o  automobiles. i n  1963,: 1968, and 1971. 
. . . . .  , . . .  . . 



Table 2 , . 

, 
. . Light-Duty Vehicle (<6,000#. 'GVW . . 

' A i r  -rs 

Hydrocarbons 
: ( g n / m i  : . ' 

Crankcase 

Carbon 
Monoxide . '  

(gm/mi) 

Nitrogen 
Oxides 
(gm/mi 1 ~ v a p r a t  . . ive .. . . Exhaust Model 

19 60 



Table 3 . ' 

AGE .LIGHT DUTY LIGHT DUTY. TRUCK 
DETERIORATION . DETERIORATION 

. , . . , . Carbon Hydro - , carbon Hydro - 
(years ) ' .  Monoxide . ., . , . carbons . Monoxide . , '  

carbons 
. . 
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Fig. 7 .  1971 Emission Control Systems 



. .  . 
A. Hydrocarbons 

~xhaus t  Emissions 
-- 

.' The exhaust gases are .one source .-of hydrocarbon. emissions from motor 

vehicles. . The . emission factors w i l l  distinguish between urban and rural  
. . 

driving conditions'. Differences between urban and'rural mission factors 
, . 

consist solely of corrections for vehicle.speed and .do not correct for  imy 
. . . , 

other operating characteristics which may di f fer  between urban and rural 

vehicle' driving . . cycles. Urbai  and ,rural emission f a c t o e  are calculated 
. . 

. . 
. . 

using a series ~f , . .  factors . which account for  vehicle deterioration and oper- 
, ' ' 

1 . . . . 

ating . conditions. , :Equations 1 and 2 below are u s e d t o  calculate the hydro- 
. . .  , 

. , : I .  
. .  . . . 

carbon exhaust emissions. 
, . . . 4 .  

. .  . 
I '  , . 

Urban 
, . - . .  

. . . .  . . .. . I .  

. . 

Urban exhaust emission factor of hydrocarbons (fE) i n  any year y 

(1960: . 1990) . for cars of age i , are calculated using. Equation (1) : . . . . .  . .  ' .  . . 

UMCi = (HCERi) (SA) (THS) (DETi) , (1) 

. : .  where 

IP,HCi = urban exhaust emission factor (gm/mi) i n  year y for cars 
bu i l t  i n  the year y- i .  

HCER. ='exhaust factor (gm/mi) for HC for  year y - i  from Table 2 ;  
1 

- .  SA = a conversion factor from s w e r  (e.g. t e s t  conditions) to 
annual temperature (factor i s  given in  Table 4) .  

THS = a conversion factor (.825).which converts the emission 
factor from a t e s t  speed of 18 mph t o  the .average .urban 

. .. . . , .. . spe,ed of 25 mph; 

,. . DET,. = deteri.oration, factor for.. vehicle of age i (Table 3 ) .  

. .  Rural: . . - .  . . . . 

Rural emission factors for hydrocarbons are calculated using 



REF;Ci = (HCERi) (SA) (THS) (HUR) (DETi) 
. . . . 

where 
- .  . 

. . . REHC . = '.rural .exhaust emission f act0.r ..(gm/mi) , i n  year y for cars 
.l . . . 

bu i l t  i n  the year y - i ; ,  
. . . . . . . . 

: .klUR = a Fbn&rs ion f&tdr (.67) which conirerts :the '&ni'siion factor 
gram the . average. urban speed: of 2 5 .  mph .to the . ; average % rural  
speed of 45 mph. I 

. . 
.. . . . 

Crankcase. ~miis ibns  
. . .  

crankcase hidrocarbon emissions ard a result  - of vapors which are 
. . .  

released through .the "breather" . bf ' the crankcase ventilation system. ' A 
. .(  . .  . .  

positive crankcase ventilation (PCV) control' sy;t'em was ins ta l led  on 
, .  . . 

~ a l i f o r n i a  cars i n  1961 and bn 1963 mod& nationwide. The re;ulting cut- ' . 

backs in hydrocarbon emissions from the crankcase can b e  &en in   able 2. 
. . 

Additional emission controls which vir tually eliminated hydrocartion emissions 
. . 

. . 
. : .  . .  . 

from the'crankcase we& addedz to  cars i n  1968. 
. .  . 

Crankcase emissions f o r  a car of age i i n  year y are described by 
. .  . . . 

, .  
Equation (3) : 

CRi = (CRANKi) (DETi) , . . (3) 

where . . . . . . 

CR. = the crankcase emissions (grn/mi) for a car  of age i .  in: year y ; 
1 

CRANK = the emission factor . . .  (gm/mi) for a =ar of year y - i  from 
' .  Table 2. . , I . .  . . 

Evqcrative' Emissions 

Evaporative hydrocarbon emissions are a result  of the evaporation 
. . . . 

of gasoline from t h e  fue l  system. Controls t o  -reduce hydrocarbon evaporative 

losses were installed on 1970-model California cars and nationwide on 1971 

. ,  , 
.. . . . .. . , . .  . . models. 

The evaporative emissions EVi i n  the given year y for  vehiclesof : 



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 

The urban exhaust '&nission factors of carbon monoxide (CO) are . . 
. . . . 

calculated using Equation (4) : 

UECOi .= (COERi) (SA) (TCS) (DET . ) , 
1 

where 

'UECO. = the urban emission factor (grn/mij for a vehicle of age i 
1 

i n  year y ; '  . 

COERi = the emission factor (gm/mi) for  cars of year y - i  i n  Table 2; 

TCS = a conversion factor (.766) for CO from the t e s t  speed of 
18 mph t o  the average urban speed of 25 mph. 

. . 

Rural 

R u r a l  carbon monoxide factors are calculated using Equation (5) : 

RECGi = (COERi) (SA) (TCS) (CUR) (DETi) , . 

where - 

E C O i  = 'mral emission factor (&mi) for a vehicle of age i i n  
year y; 

CUR = a conversion factor (. 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 exhaust. 



Urban 
, . 

' 2 . '  . . : . . .  . . . . .  . .  .. . . . .  . . . .  . . . .  
. . .  . . 

Urban emission factors for nitrogen oxides can be calculated from 

Equation (6) : , . .. 

. .  . 

UENOi = the .urban emission factors '(gm/mi) f o f  a vehicle of age  i 
i n  year y (Table 2) ; 

I 

NOERi = the . emission . . factor . for cars of year y- i .  

Rural 

The rural emission factor for. nitrogen oxides .is .calculated i n  the 

sane way as the.urban factor. The only difference i s  i n  the value of SA 

(summer- t o  -annual. . . conversion) from . .  Table. . 
. ~ 

4. - The ,conversion. . . factor from urbari 

to  rura l  driving speeds i s  1.0 for  nj trogen oxides (no speed dependence). 
. . 

. '  , . .. 

2 . 2  Heavy-Duty.Vehicle Emission Factors . . , . , . 

Heavy duty vehicles are divided i n t o  th ree  classes : 

Class I1 (6,000 - '10,000 lb . ,  GVW) 
, .. . 

3 .  

class 111 (lo ,000 - is ,000 i b .  , 'mj . 8 

Class IV '(over 19,000 lb . ,  'b) 

A distinction between diesel-and gasoline heavy-duty vehicles i s  made, so that  

the classification' l i s ted  above: is used. fok: heavy-duty gas'oline 'vehicles 

only. The heavy-duty vehicle . . weight classifications 'range from 6,000 to  
. . . .  . . . 

. ., 

over 19 ,,000 1b .:, GVW, yet the engine designs are basically similar. One 

szhool'of thought concerning emission factors for heavy-duty gasoline 
. . 

. . .  . 

vehicles i s  that they are proportional to  weight; ha\r&v&r, there h& not 
. .. . . . . . . .  - .  - > .  . . 

been enough data t o  support or. contradict th is  assumption. Although it 

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

. dependent, a proportional factor probably overcompensates for the differences 



'URBAN. 'RURAL 



6 
due t o  weight. Some studies have shown this  weight dependence, but not a 

proportional 'dependence. . 

The present position taken.by. the U.S. Environmkntal Protection . 

Agency i s  that  there is  no weight dependence for heavy-duty gasoline trucks. 

7 
Emission factors presently used by . the . EPA for heavy-duty t rucks .  are. given 

. , 

i n  Table 5. since heavy-duty gasoline trucks (> 6,000 lb. , GVW) have , , 

engines very similar and i n  many cases' indentical to those of light-duty 
. . 

trucks, the deterioration factors for light-duty trucks are also used for 

the heavy-duty vehicles. Emission factor calculations for heavy-duty gaso- 

l ine  trucks are made in  the same way is for light-duty vehicles, .except the 

basic emission factors are taken from Table 5. 

2.3 Diesel Vehicle h i s s i o n  Factors , 

Although diesel trucks represent a small percentage of the m t o r  

vehicles i n  the U. S,. (. 7%) , thei r  emissions are quite high and they may 

actually make up a high fraction of the vehicles on a particular road. Basic 

emission factors for  diesel trucks and buses are given in  Table. 6. The 

emission factors found i n  Table 6. distinguish between pre-1970 and post-1970 . 

diesel engines. This change i n  emissions came as  a result  of the addition 

of a new needle valve injector which reduced the amount of fuel which can be 

burned.. The result  of th is  engine modific'ation was t o  dec~ease the level o f ,  

hydrocarbon and carbon monoxide emissions, but the improved engine combustion 

.efficiency i s  reflected i n  the increase i n  nitrogen oxide emissions. 

Emission factors i n  Table 6 are dependent upon' fuel usage. To 

convert emissions t o  a, per-vehicle-mile scale, a mileage factor of 3 .  miles/gal 

is  assumed for  diesel trucks and buses. The actual mileage for diesel trucks 

probably varies from 2 t o  5 miles/gal, depending upon'the operation of the 
. . 

vehicle. ' Three miles per gallon represents an average number, but i f  .the . , 



Model 
Year .. 

1960 . 

19 6.1 
1962 . - 

1963 .. 
1964 
1965 
1966 
19.67 -: 
1968 . . 

1969 
1970 
1971 
1972 

. . 

1933 
1974 ' 

1975 
1976 
1977 ' 

1978 

Table 5.. 

Carbon 
Monoxide 
(sm/mi> 

Heavy-Duty .Gasoline Trucks (>6,000# GVW) 
. . Air Emission Factors 

Nitrogen Hydrocarbons 
Oxides (.@/mi> .., 
,(gm/mi) . Exhaust Crankcase ~r a,t ive  

3.0 
I I 

r i  

I t  



roadway being examined has continuously moving t ra f f ic  a t  a moderate . . speed, 

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

usage. 
Table 6. 

Diesel ' ~ n ~ i n e  A i r  h i s s i o n  Factors 
1 

(Grams per vehicle mile) 

Pollut ant Engine Prior t o  1970 . ' After 1970' 

carbon Monoxide. (&mi). 

. Hydrocarbons '(&mi) . . . 9.84 .3.8 

Oxides of Nitrogen (NOZ) (gm/mi) 
I 

2.4 Speed Adjustments to  Emission Factors 

The emission factors previously described are calculated a t  one 

vehicle speed, 25 mph .'for urban . o r  45. . mph . for  rural. Since the average 

vehicle speed on roadways can vary quite widely i n  both the urban and rural  

environment,'some correction should.be made for  a e  differegqes in speed; 

Sp,eed adjustment curves' for carbon monoxide and hydrocarbons are given i n  

' . Figs. 8 and 9 respectively. These curves are reported along with the weight- 

ed emission factors found i n  McGraw and Duprey.' A recent, study in  California 

shows a speed dependence t o  the emission factors, but emissions do not 

continue to  decrease with' increasing vehicle .speed as the curves i n  Figures 8 

and 9 indicate. However, the California data was based on a very s m a l l  

sample of cars using a dynamometer and does not necessarily contradict the 
. . 

federal speed-dependent data,, which was taken i n  t r a f f i c  and therefore in- 

cluded congestion effects.  Because the f d e r a l  data i s  based'on urban t r a f f i c  

situations, it represents the congestion effects which occur i n  typical urban 

t ra f f ic .  For a free-flowing highway the federal speed correction w i l l  over- 

estimate the effects of .speed', on th@ emission' factors. ..Until .more data 
. . . . 
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becomes available, it is best to use the speed-dependent curves given in 

McGraw and Duprey,' but the speed correction curves should not be used 

above 55 mph. 



3. Air Pollutant Emission Computer Programs 

- - - -  - -  -- - -Air -pollutant- emissions- from- ground- transpor-tation-sources- vary-_ A - - 

quite widely, depending upon the type of sources and the transportation 

system. Tho computer programs were written. to  relieve the environmental 

impact analyst of the emission calculation burden. The f i r s t  program, 

TREFACT, calculates the emission rates for vehicles or mixes of vehicles 

based on vehicle usage (speed, vehicle miles; type of t r ip ) .  The second 

program, TREMISS, was developed t o  calculate emissions for the complex 

t ra f f ic  simulation grid used by urban regional transportation planners. 

The outputs from a typical regional t r a f f i c  simulation model (origins, 

vehicle miles, speed) and TREFACT outputs are used t o  calculate grid-depend- 

snt  emissions, for the entire urban region. A detailed description of each 

of these programs follows, along with input descriptions and sample problems. 

Complete l is t ings of both programs are contained i n  fppcnclix A. 

3.1 Transportation Emission Factors. (TREFACT) 

TREFACT calculates emission factors for  transportation systems with 

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 mission factor i s  also calculated. Options are 

available to include the effects of cold-start operation, re t rof i t t ing con- 

t ro l  devices on pre-1968 vehicles (class 1 only),and consideration of diesel- 

powered vehicles. 

Automobiles are assigned Class 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 type of vehicle, 

providing the appropriate emission factors and deterioration rates are 

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



are  given in Appendix B, for .both Cook . . .  County and federal age and mileage 

factors ,  with and without cold-star t  emissions calculated separately. 

Sample %put, problems, and outputs w i l l  be given a t . t h e  end of 

the input description t o  i l l u s t r a t e  the program options, input data setup, 

and output formats available.  

3.1.1 Input Data ~ e s c r i ~ t i o n  

The basic input data deck .for TREFACT is schematically shown in 

Fig. 10. The basic input deck w i l l  have 46 cards.lmless.default  data are  

selected on card 2 ,  in  whichcasescards 29-32,45, and 46 could be omitted. 

A l l  other cards must.be inserted. in  the,basic deck. A Year/Option card 

must be inserted for  every case.. The cold-star t  cards, r e t r o f i t  card, and 

diese l  card represent additional data required for options selected on the 

Year/Option card. If  the option datn (cold-star t ,  r e t r o f i t ,  diesel)  does 

not change from the previous case; Llen'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 ent ire  basic data deck of 46 cards 

must be assembled and the program rerun. 



Fig. 10. TREFACT Input Data Deck Structure .: . . 



. Basic 46 ~ a t a  Cards . . 

CARD1 T i t l e  Card (9A8) 

Var iab 1 e Columns Contents 

TITLE 1- 72 . Identifying information printed a t  the top 
of each output (maximum 72 characters) . . . 

CARD .2 

~ a r  iab 1 e 

CHANGE (1) 

CHANGE (2). 

CHANGE (3) 

CARDS 3-6 

Variable 

Vehicle Zlistribution Options (314) 

Columns . Contents -- 

1-4 I f  nonzero, automobile age and usage data 
w i l l  be' input on cards 29-32. * ' ' 

5- 8 I f  nonzero, dis tr ibut ion for  Classes 1-5 
w i l l  be input on ca rd  45. * 

- . .  . . I ' . :. ,. : 1. 

9- 1 2  '. ' - .  :, - . ~f.:nbn@ro,. 'distr$bution 'for Classes 1- 6 
waif 1. be inpGt':ofi .ca+d 46 ;* '-*. . . . . 

<.. -, . 
. .. .- * 

:. . . , 
: .,. 

, .  . 

Carbon  ono oxide W ~ a u s  t h i s s  ion-. . . .. 
Factors, Classes 1 and 2 (9F8..0) - - -  

Carbon monoxide exhaust emission factors 
(grams/mile) for  l ight-duty vehicles 
(Classes 1 and 2) for  years 1960-1990 
(31 values) . These emission factors a re  
for  l ight-duty vehicles (cars, light-duty 
trucks) i n  the i r  model years ( i . e . ,  1960 
car  in  1960, 1970 car  in 1970, etc . )  

Card. Columns Contents 

BYEFCO(~ ' ,~)  . 3 1-8 . CO emission factor  for  1960 vehicles 
. . . . 

BYEFC0(1,31) 6 ; 25-32 - .  .CO emission factor  for  1990 vehicles 

*Default data in  Table 7 . i s  used i f  CHANGE is zero. 



Hydrocarbon Exhaus t h i s s  ion Same as  cards 3 to. 6 except 
CARDS 7-10 Factors, Classes 1 and 2 (9F8.0) fo r  hydrocarbon emissions 

Variable Card ' ' Colinnns Contents 
-- --- -- 

BYEFHC (1 , l )  7 

BYEFHC (1,31) 

CARDS 11714. 

Var iab 1 e 

BYEFNO (1 ,'I j 

. . 

BYEFNO (1,31) 

. .. 

CARDS 15-18. 

Variable 

BYEFCO (2 , l )  

CARDS 19-22 

Variable 

BYEFHC (2, l )  

1- 8 HC exhaust emission fac tor  fo r  1960 vehicle.  

10 25-32 HC exhaust emission fac tor  fo r  1990 vehicle.  

Nitrogen Oxide .Exhaust Emissfon . Same as cards 3 t o  6 and 7 t o  
Factors, Classes 1 and 2 (9F8.0) 10 except fo r  nitrogen oxide 

emiss.ions 
Card Columns Contents' 

11 1- 8 NOx emission factor  f o r  1960 vehicles.  

14 25-32 NOx emission fac tor  for  1990 vehicles.  

Carbon. Monoxide Exhaust Emission 
Factors, Classes 3-5 (9.F8.0) . . 

. .  . 

Carbon monoxide exhaust emission factors  
(grams/mile) fo r  Classes 3-5 fo r  the years 
1960-1990 (31 values).  These emission 
factors  again represent the  vehicle i n  i t s  
production year. 

Card C o l m s  - .Contents 

1 5  1-8 CO emission fac tor  for  1960 vehicles 
(Classes' 3- 5) 

. 
- .  
18 25-32 CO emission factors  fo r  1990 vehicles 

. . . (Classes 3-5) 

Hydrocarbon Exhaust Emissiori Same as. cards 15 t o  18 ex- 
Factors, Classes 3: 5, (9F8 .D). cept for  hydrocarbon emissions 

. . 

Card , Columns contents 

19 ' . ' 1-8 .- - IX.: exhaust emission fac tor  fo r  1960 vehicles n> 
(Classes '5- 5) 

, .  . . . .  . . 

2 2 25-32 HC exhaist  emission fac tor  for  1990 vehicles ..; .- 
(Classes 3- 5) 



. .  NitrogenOxideExhaust Same as cards 15 t o  18 and 
CARDS 23-26 Factors, Classes 3-5, (9F8.0) 19 t o  22 except fo r  nitrogen 

oxide emissions 
. . .  Variable . . 'Card ' Columns Contents: 

-. . .  . . . . 
. . . .  . . 

. . . . 

BYEFNO(2,l) 23' 1-8 NO emission factor .  . fo r  . 1960 vehicles 
. (Classes 3-5) . ' 

. .  . . . . .' ' _ 

BYEFN0(2,31) 26 25-32. NO emission fac tor  fo r  1990 vehicles 
(Classes 3- 5) 

. . .  , . . . 
CARD 27. . Speed. . ~ o n v e r s  . . . .  ion   tors (SF8';'O) , . 

. . .  . . . . . . 
. . 

Variable , C o l ~ m s  . Contents. , . 
., . 

TUCO . . .  1- 8. Speed adjustment, factor  for  CO from t e s t  
'speed of 18 rnph t o .  the urban speed of : ' .  

25 rnph 

TUHC 9- 16 Speed adjustment factor  fo r  HC from 18 t o  
..... .25 mph . . . . , . 

URCO 17- 24 Speed adjustment factor fo r  CO from urban 
speed of 25 rnph t o  rural  speed of 45 rnph 

URHC 25- 32 Adjustment factor  for  HC from 25 t o  45 mph 

URN0 33-40 Adjustment factor for  NO from 25 %to 45 mph 

-CARD 28 Summer t o  Annual Conversion Factors. .  . . 

(6F8.0) ' 

Variable "Columns ' . Contents 

SAUCO ' 1-8 CO Conversion factor from summer ( t e s t  condi- 
t ions) t o  annua.1 ,temperat.i.lre for  urban driving. 

. . . .  
, . 

. . . . . . . , 

SAUHC 9- 16 .HC conversion factor  from summer ( t e s t  condi- 
. t ions) t o  annual temperatures for  urban . 

driving 
SAUNO 1 7 - 2 4 .  ' . NO conversion factor  .for summer- to-annual 

temperatures f a r  urban driving 
' . . . 

SARCO 25-32 
, 

Rural equivalent. ,of ; SAUCO . . . . .  . 

SARHC . ' 33- 40 . . . Rural . equivalent of ' SAUHC . . 

Rural equivalent.of SAUNO SARNO , , 41-48 



If  CHANGE(^) (card 2) is nonzero, ~ b r d s  29.-32. mst be included. 

Variable 

REGIS (1) 

REGIS (13) 

REGIS (14) 

CARDS 31-32 

Variable 

AAT (14) 

CARDS 33-34 

Variable 

P T R ~ ~ T  (1 

PTRVLT (1 6) 

Distribution of automobiles by 
-age-for-l4-yea=rs-(-9F8~0-)------ -- - -- 

Card , - Colupns Contents 

29 1- 8 Fraction of automobiles tha t  are of age 0 

(new) 
. . 

' 29 . 9-16 ~r .ac t ion  of autornobiles that  are one year 
, old 

: 
* . .  . . 

i . ,  ' . . . . 

30 25-32 ~ r a c t i o n  of automobiles that  are 1 2  years 
old 

30 33-.40 , :-. Fraction of automobiles tha t  are 13 years 
old or older . . . - .  

Automobile annual. travel (miles) - - 

for  1 4  years (9F8.0) 

Card Columns Contents - 
31 1-8 ~ v e r i ~ e  annual t ravel  (miles) for  automo- 

b i les  of age 0 (new) 

' ; 

32 33-40 Average annual t ravel  (miles) by automo- 
b i les  13 years old or older 

REGIS and AAT are.used t o  determine the fraction of 
miles traveled by vehicle age 

. . . , .  

Fraction of t ravel  of 'vehicles i n  
,, 

Classes 2-5 for  16 years (9F8.0) 

Card Columns Contents - 
' .  " . . . ,: I . . .  . r 

33 . .  . 1-,8. . , Fraction of t ravel  of ~ i a s s e s  2-5 that  are 
of age 0 (new) 

34 49- 56 Fraction of t ravel  of Classes 2-5 that  are  
15 years old o r  older 



CARDS 35-36 

Variable 

DCCO (1) 

DCCO (1 3) 

DCCO (14) 

Deterioration rate? . fo,r carbon monoxide . .; :. 

. .  :.i . fo r  automobiles ' (4F8.03. 
. . . . . . .  : .  . , .  . 

. . , .  Card Columns Contents 
. . . , . . 

. . 

3 5 1-8 GO deterioration $actor for  automobiles . 
. . that'. .are of age 0. (new) 

. '  
, . . . 

. . 

3 6 . . . .  25- 32 CO deterioration factor for  automobiles , . 

tha t ,  are 1 2  years old 

3 6 33- 40 CO deterioration factor for  automobiles 
that  'are, 13 years old or  'older 
. . . . .  . . .  

- _ I  !. . 
. . 

. . 
. , 

. . . :. . . . . . .  . . .  

. . 

. -. . ..,. .Deterioration. .factors' for  hydrocarbons 

37-38 fo r  automobiles -,(9F8 ; 0) : . 

Variable Card Columns Contents 

DCHC (1) 3 7 1- 8 . . . . . .  .HC .equivalent a of DCCO.(l) . ' .  

. . .  . . . .  . . 
, , i , : .  , .  . 

. . .  

DcHc(l?) . . . .  . .  3 . 8 . . .. . 33-40 , . ,.;, .I HC equivalent . .  . . of DCCO(.14). . . 
. . . .  . . . . ; .  

, : . . . . 

Deteripration factors for  carbon monoxide 
CARDS 39-,40 , for,,Classes 2.-5 (9F8.0) 

. . . . C .  

. , - , '  

Variable 
Card .:' '". 

contents 

DTCO (1) 3 9 1'8 CO deterioration factor  for trucks of 
age 0 (new) 

ITCO(Z) 39 9- 16 CO deterioration factor for  trucks of 
age one 

, . 

DTCO (16) - ' 

. . 
4 0 49- 56 

.: . 'CO d&terioratj.on $actor 'for trucks tha t  
. 1 

. . .  :. . . .  . . are 1.5. years and' older 
. . ;., . . . .  . . . .  1 . .  . . .  



~eterioratibn factors for hydrocarbons 
CARDS 41-42 . for Classes 2-5 (9F8,.0) 

Variable Card 
- .  

Columns . Contents 

DTHC (1) 4 1 1-8 HC equivalent of DTCO(1) 

DTHC (1 6) 42 49-56 HC equivalent of DTCO (16) 

Crankcase and evaporative (HC) emission 
CARD 43 factors for li~1-it-duty vehicles 

(Classes 1 2) (5F8.0) 

Variable Co!-l.rmns Contents 

CREF (1,l) 1-8 Crankcase emission factor, for pre-1963 
vehicles 

CREF (1,2) 9-16 Crankcase'emission factor for vehicles 
built in the years 1963-1967 

EvEF(1,l) 17-24 Evaporative emission'factor for pre-1971 
vehicles 

EvEF(lx2) 25-32 Evaporat jve .emis sion factor for vehicles 
. 'built in the ye'ars 1971 and 1972 

Evaporative emission factor for post-1972 
vehicles 

Crankcase and evaporative (HC) emission 
CAinXl 44 factors for vehicles in Classes 3- 5 (SF8 .O) 

Variable Columns 

*. 

CREF (2,l) 1-8 : CREF (1,l) 

CREF (2,2) 9-16 ' 

mF(2 71) 17-24 
Classes 2-5 

equivalents of 

CREF (1,2) 

EvEF (1,l) 



In addition to  calculating emission factors for  each individual 

class of vehicles, a "weightedt' emission factor . . i s  also . . calculated .. as  a 

linear combination of the individual class emission factors and a class. 

weighting factor,. I f  CHANGE(2) is nonze'ro, then weighting factors f o r .  ; 

Classes 1-5 must be included on Card 45 i n  order to calculate a weighted 

emission factor.  

CARD 45 

Variable 

Class weighting 'factors ,for 
Classes 1- 5 only (5F8.0) 

Contents 

1- 8 Weighting factor for Class 1 
. . 

33-40 . ' " . weighting factor. for Class 5 

If CHANGE(3) (Card 2) i s  nonzef6, then weighting factors for 

Classes 1-6 must be included on Card 46 in order t o  calculate a weighted 

emission factor.  

Class weighting factors for 
CARD 46 Classes 1-6 (6F8 .O) 

Variable Columns Contents 

IIWFCTR, (I) .I. - 8 Weighting factor for  Cl.ass 1 

DWCTR (6) 41-48 Weighting factor for Class 6 

The previous 46 cards represent the basic data which w i l l  be 

used t o  calculate emission factors for any year and/or for cold-start , ' retro-  

f i t ,  and diesel options. I f  any of the basic data requires changing, the 

program must be rerun. 



YFAR SELECTION/OPTION CARD (4 16) . . 

Var i-ab-l-e------- columns Contents -- 

YEAR 1-6 Year between 1960 a d  1990 fo r  which emis- 
sion factors w i l l  be calculated. 

, . . . 

CLDSTR . 7'12 Cold-start sele'ction paramater. I f  < O ,  
. .  . , coldTstar t  emission factors w i l l  be calcu- 

la ted.  (Cold-start calculation parameters 
are  input; see the Cold S ta r t  Parameter 
Cards.) I f  = 0, cold s t a r t  is not included. 

I f  >0, cold-star t  emission factors  w i l l  be 
.. calculated but not input. 
. < 

For cold-s tar t  emis.sion factors ,  CLDSTR 
must be < O  the f i r s t  time cold s t a r t  is 
calculated, and whenever changes in  the 
cold-s tar t  parameters are required. 

RTROFT 13-18 Retrofit  selection parameter. I f  <0, retro-  
f i t  for  automobiles is  included and the 

. . 
. parameters are  input; see Retrofit  Parameter 

Card. I f  = 0, no r e t r o f i t  occurs. 

I f  >O, r e t r o f i t  is included but no input 
occurs. . . 

For r e t r o f i t  cases RTROFT must be < O  the 
fiirst time r e t r o f i t  is calculated and when- 
ever changes i n  the r e t r o f i t  parameters are  
required. 

DIESEL 19- 24 Diesel selection parameter. I f  < O ,  diesel 
(Class 6) emission factors are  calculated 
and the diesel  factors are  input; see 
Diesel Parameter Card. 

I f  = 0, no calculation for  diesels  is done. 

I f  .>O, emission factors are  calculated for  
d iese ls ,  but no input of d iese l  parameters 
takes place. . 

C 



. . 

If CLDSTR <0, the following 9 ;ai-d& must be intluded: . '  . . ' .. 

COLD START PARAMETER CARDS (9F8.0) . . ' 

CARDS 1.-4 Cold S t a r t  Fractions fo r  CO 
. .. 

. . 
. . 

Variable Card . ~olumns . Contents 

FCSECO (1) 1 1-,8 Fraction of CO' emissions (from a 1972 
. . , . , federal  t e s t  cycle) for  1960 vehicles ' 

\. . 
due t o  cold s t a r t .  

. . . 
. . 

. . 

FCSECO (31) 4. . 25-32 . . , , Fraction of CO emissions (from a federal  
1. . . test .cycle) for  1990 vehicles 'due t o  

cold s t a r t .  
, . 

CARDS 5'- 8 Cold S t a r t  Fractions for  HC 

Variable. 
. . 

FCSMC (31 1 

Card Columns Contents 

. . 

. 5  . . 1- 8 . HC . equivalent of FCSECO (1) . 

25-32 HC equivalent of FCSECO (31) . 

CARD9 Cold S t a r t  Mileagc Factors 

Variable Columns Contents 
. . 

CSTl 1-8 ' -  Miles of cold operation. 

CST2 9- 16 Niles of hot operat ion 



If RTROFT 10, include the following card: 
, 

-- RETROFIT PARAMETER CARD 

Variable . Columns Contents 

RETRO (1) 1- 8 
. . 

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

RETRO (2) 9-16 HC equivalent of RETRO(1) 

RETRO (3) 17-24 NO equivalent of RETRO (3) 

1f.DIESEL <O,.include the following; otherwise default values 
are' used. 

DIESEL PA!!TER CARD (7~8.0) 

Variable ~ o ' l m s  Contents 

DIEF (1) 1-8 CO emission .factor for the years. preceding 
1970. 

DIEF (2) 9-16 HC equivalent of DIEF(1). 

UIEF (3) 17- 24 NO equivalent of UIEF(1). 

DIEF (4) 25- 32 CO emission factor for the years following 
1969 (1970+). 

DIEF (5) 

DIEF (6) 41-48 

HC equivalent of DIEF(4) . 

NO equivalent of DIEF(4) . 
DIMIF 49- 56 Diesel vehicle mileage (miles/gal) . 

If zero, 3.0 mi/gal is assumed. 



Table 7 . .  TREFACT Defau l t  Data 
.. . I I. . . .. . .  . , . 

( w e d  i f  no data is &pp1ied in t h e  i n p u t  deck) 

Automobile Age D i s t r i b u t i o n  (Cards 29-30) 

REGIS (1) 

REGIS'(Z) 

REGIS (3) 

REGIS (4) 

REGIS (5) 

REGIS (6) 

REGIS(7) , 

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 Trave l  Data (Cards 31-32) 

13,200 AAT(8) . 

12,000 AAT (9) 
. . 

11,000 ' .AAT(lO) 

9,600 AAT(11) 

9,400 AAT (1 2) 
, . 

.8,700 AAT (13) 

8 , 6 0 0 ,  AAT(14) 

Ciass  Weighting Fac to r s  (Card 45) 

WCTR (1) 0.830 . 

WFCTR(2) 0.087 

WFCTR (3) 0.0.25 

WFCTR(4) . -. . . . . . 0 .016 '  . , 

WFCTR (5) . O .  042 

C la s s  Weighting Fac to r s  (Card 46) 

DWFCTR (1) 0.811 DWFCTR (4) 0.016 

DWCTR (2) '0 .085  DWFCrR(5) 0.042 

DWFCTR(~) 0.024 DWFCTR (6) 0.022 

Diese l  Parmc ters 

DIEF (1) 49.2 DIEF (3) 32.5 

DIEF(2) 

DIEF (3) 

9.84 DIEF (5) 

51.5 DIEF (6) 



3 .1 .2  TIEFACT Sample Problem 
. . -  

Table 8 lists t he  input data  for  a typical TREFACT problem. There 
. , .  

- - - -- - .- --- - - - -- -- -- - 

are 44 basic data cards and s i x  year/option cards. (Cards 45 o r  46 i n  the 

basic  data  deck were not included because the default  weighting factors  were 

selected.on card 2.) The f i r s t  three cases do not separate cold-star t  
. . 

emissions, while . the  l a s t  three cases calculate  cold-star t  miss ions  sepa- 

rately.  Since, the  l a s t  three cases include separate cold-star t  calculations,  

the cold- s t a r t  ' data is ' included a f t e r  t h e  f i r s t  year/iption card; it was not 
.. . 

:added for  'the other two cold-s tar t  cases because the data is  assumed the 
. .. 

same as . i n  , the previous case when CLDSTR .on the year/option card is greater 
. > 

than 0.; No diesel  cards were input (default values were used), as i s  indi- 

cated by the variable DIESEL (equal to.  1) on. the 'year/6ption cards. 

T h e  t i t l e  indicates tha t  a Cook County vehic le  age d is t r ibut ion  was 

used fo r  th i s  problem. Table 9 l ists  the Cook County d is t r ibut ion ,  which 
I . . '  . . .  * .  . . . , .  

dif fers  from the default  national. d is t r ibut ion  i n  ~ a b l e ' ' 7 .  The vehicle age 
. . 

distr ibut ion is  certainly one s e t  of data .which. varies .widely.from region 

. . t o  region and within eacli region. ; 

Figure 11 shows the sample outputs which correspond t o  the input 

data i n  ~ & l e  8: No basic data was changed i n  .the s i x  cases, only the 

study year and .the cold-s tar t  option. I f  basic data  were t o  be changed, 

th i s  would require a new problem run and could not be stacked as  additional 

case. 

3.2 . Transportation -Emission Factors (TREMISS) 
, . .  

Urban regional transportat  ion planning involves an enormous computer 

t r a f f i c  s i k l a t i o n  system. The typical Chicago Area Transportation Study 

(CATS) t r a f f i c  simulation network has approximatoly 1,803 transportation 

ac t iv i ty  grids ih i ch  cover the eight-county Chicago metropolitan area. A 



. . . . .  
. . 

.. . . . 

Table 8. TREFACT Sample Problem'lnput Data 



Table 9. Cook Vehicle AgeDistribution 

REGIS (1) 

REGIS (2) 

REGIS (3)' 

REGIS (4) 

REGIS (6) 

REGIS (7) 

REGIS (8) 

&CIS (9) 

REGIS ('10) 

REGIS (11) 

~ G I S  (12)' 



* * * * 9 8 9 4  C O O K  COUNTY A G t  & M I L E A G E  F A C T O R S  +***r ( l * **  

M O T O R  V E H I C L E  k Y I S S I L t 4  F A C l O W S  I-UR 1 9 1 0  

( G R A M S  P k H  V t H I C L t  M l L t l  

CLASS '  .1 
E M I S S I U N S  

CAP bUN ' ION3X I G E  
Uk BAbi do-94 9b.05 128.54 126.54 128- 3 4  47.33 8 3 - 3 9  

RUR b L  41.86 49-63 66-49 66.49 bb.43 47-23 44.b1 

H Y D P ~ C A U B U N S  
E V A P G E A T I  UNS 3 0 00 3 .PC 3 .OF 3-00. 3 -00 0.0 2.93 

P 
03 CFAhiKCASF 0.84 2-04 4.46 4-46 4 . + b  0 -0 . . 1-22 

F X H A U S T S  

URbAk 1 C  ..PJ 1 1 1 e.8 4 20.03 70. C 3  L O . 0 3  9 - 2 3  : , 10-9'1 
HUR AI ,S . O Q  7 . ~ 8  1 1  .QO - 11.96 . . l l .ra . 9-23 -. b.65 

Fig. 11. TREFACT Sample Output  



CIICIK COUNTY AGE & M I L E A G t  FACTORS 

C L A S S  1. 
F H I S S I O N S  

CPi7 [$ON MONnX I DE 
UFRAF! 7 1 . 6 1  
FUP.kL 37-64  

HYDkOLAKBONS 
E V A P O R A T I O N S  2r.6 1 
C.P INK C.AS? , C.58 
FX:-iAaJhTS 

I j F  i;AN t? .71 
kLJn A L  5.21 

., hi1 TE 7 C , E R ' : [ I ) X I D i  

U F 3 A h  7.91 

C . \ J I A L  . . 8.13 

MUTUI? V f H I C L t  F Y I S S I L N  k A C I O K S  FUR 1971 
(GRAYS PEH V E t i I C L t  M I L E I  

Ib. Yf, I 40.24 

Fig. 11. (Contd.) 



. . .  C L A S S  1: 
E M 1  S S I O N S  

C A R R O N  . M U N C X I  DE 
IJRRAN 54.?C 
R U R A L  2 7 . 9 8  

HY OROC'AqBOiXS 

VI E V A P : O R A l I  u ~ S  1.75' 
o C R A N K C A S Y  . , 9 . 2 0  

E X H A U S T S  
URRAN 6.15 

Rut7 AL 3- '30 

~ ; ! . T R o G F . ~ ' . B x  I D F  
URRAN 

KIJi7AL 

C O O K  C O U N T Y  AGE & H l L t A G F  F A C T U K S  

M O T ; l H  V E H I C L E  t M 1 , S S I  LiN F A C T l l K S  FUK 1973 

( C R A M S  P E R  V E k ! I C L E . M I L E )  

-Fig. 11. (Contd.) 



**df*** rb C O O K  COtJNTY A G k  & Y I L t A G t  F A C T U H S  

M O T U K  V E H I C L t  E M I S S I C N  F A C T O R S  F U R  1973  
[ G R A M S  P t R  V E H I C L E  M I L E  1 

C L A S S  1  L 3 4  5  

E N 1  S S I  LINS 
C A H R O N  MONLIXI  D E  

U R B A N  53 .05  6 4 - 5 0  840 5 4  8 4 - 5 4  8 4  5 4  

R U F  P L  27 .L4 3 3 . 3 6  4 3 . 7 2  43.72 4 3 - 7 2  

HY DRC C AP BON S  

E V L P O R A T  [ O N S  3  000 3.6'2 3oOC 3 . 0 0  3 .00  
C k b N K C A S E  0 . @ 4  2 - 0 4  4 . 4 6  4.46 4 - 4 6  
F X H A U S T S  

C;R B A N  8-3G 10.CF 1 6 . 5 5  16 .55  1 6 - 5 5  

R U R A L  4 . 9 6  6 .  J4 9  - 9 0  9  - 9 0  9  - 9 0  

N I T R L C F N  O X I D E  

URE A N  6 - 1 7  8 . 1 1  1 1 - 3 7  11 97 1 1 - 9 7  

R U R A L  8 - 4 0  8.34 1 2 . 3 0  1 2 - 3 0  12 .30  

Fig. 11. (Contd.) 



M O T 3 R -  V E H I C L t  E H I S S I C N  F A C ' I U K S  FUR 1 9 1 1  

(GRAMS PER V E H I C L E  M I L E  I 

C L A S S  1 2 .. 3 . ; 4  . 5. 
E M 1  S S I O N S  

CARBON M O N n X I D E  . 

U R B A N  . .4 5 .. 3 3 59.2d 79.98 1 9 . 9 3  7 9 . 9 8  

RUHE'L .? 23..7C 30.66 41  - 3 7  4 1 . 3 7  4 1 - 3 1  

HY CEOC AR BONS 

VI EVAPORA'T I 'UNS 
,m C R A N K C A S E  : . -  

. E X H A U S T S  . ' 
U R B A N  
R U P  AL 

N I  l R 0 C i E . t ~  0 X . I  D E .  
UH BAN .. : . ': 7 - 9 1  H-o!)  1 1 . 9 7  1 i . 9 7  L 1.9 1  

RUR'AL 8 .13  8 - 2 2  12 .30  1 2 . 3 0  12.30  

Fig. 11. (Contd.) 



COOK COUNTY ,,A(;li & M I L t A ( i E  F A C ~ U H S .  

MUTLJK V E H I C L ~  E Y I S S I C h l  F 4 C ; I G H S  FOR 1 3 1 2  
. . (  G 4 4 M S  P k R  V E F I C L  E M I L E  J 

- .  

C L A S S  ' 1 
F M I S S I O P J S  

C A H A Q h  YtiYi ' IX I D t  
UH R A \  3 ~ . 2 7  
RlJR 41. 1.9. 7% 

NI T R U G E ~  nx!oE 
UP Y A'I 

FUR AL 

Fig. 11. (Contd.) 



computer program was wr i t ten  t o  calculate  grid-dependent a i r  pollutant emis- 

sions (CO, HC, NOx) from transportation sources for  the CATS planning area. 

This program, TREMISS,,uses output data f i l e s  from the CATS t r a f f i c  simula- 

t i o n  model, but da ta  from any t r a f f i c  simulation program can be used. 

Regional t r a f f i c  simulations a re  qui te  cost ly  and there may not 

always be data  avai lable  fo r  the study year. Therefore, TREMISS has the addi- 

t i ona l  capabi l i ty  of l inear ly  interpolating between simulation output data  

f o r  two study years. This is extremely helpful when t r a f f i c  data  is not 

avai lable  fo r  a par t icu lar  year. TREMISS is  structured t o  interpolate  be- 

tween 1965 and 1985 simulations fo r  any intervening year. 

miss ions  can .be calculated for  each grid using e i the r  one s e t  
. . .. 7 

of "weighted" emission factors  o r  six s e t s  of emission fac tors ,  one fo r  each 

c l a s s  of vehicles.  (Diesels (Class 6) may or  may not be'used i n  the calculation.)  

Additionally, t h e  complete s e t  of gr ids  may be grouped in to  any number of sub- 
. . 

s e t s .  Each such subset has i t s  "own" set of emission factors .  However, the 

mixing of '.keightedl1 and "class" emission factors  is not permitted. 

m i s s i o n  summaries f o r  each gr id and the t o t a l s  fo r  a l l  gr ids  
' ? 

a r e  the major outputs. I f  class-dependent emission factors a re  used, summaries 

by c l a s s  a re  also given. F~nissio? summaries for  any specified s e t  of gr ids  

representing a county, municipality, o r  problem area ( i .  e .  , Cook County, 

Chicago, Chlcago Business Dis t r ic t )  can a lso  be. calculated. 



3.2.1 Input Data Description 

TREMISS is coded in PL/I and control and emission fac tor  data  , is 
-. - - - --- . - -- -- - - 

input through data- and . l is t -directed input formats. Data need. only be sup- 

plied where necessary with the  f ree ,da ta-  and l i s t -d i r ec t ed  formats. 
. 

READ 1 

Variable Name Type ~ e s c r i ~ t i o n  . . 

OPT65 CHARACTER I f  'the CATS 1965 data  f i l e *  is input, ' INP' 
should be specified; otherwise, omit t h i s  

I 

parameter. (Data f i l e  is referenced through 
ddname CATS65. ) 

OPT8 5 CHARACTER I f  the CATS 1985 data  f i l e *  is jnput ,~  'INP' 
should be specified; otherwise, omit t h i s  
parameter. (Data f i l e  is referenced through 
ddname CATS8 5. ) 

OPTFDT CHARACTER Designate the data  extracted from the or ig ina l  
CATS f i l e s  for  a given TYPE as  "edited." I f  

' no 1/0 ac t iv i ty  is  desired with the edited 
data ,  omit t h i s  parameter. I f  OPTEDT = 'INP', 
then edited data for  1965 and 1985 is input. 
I f  OPTEDT = 'OUT', edited data ,  once generated, 
is output. (Edited data f i l e  is referenced 
through ddname CATSEDT; OPT65 and OPT85 must 
both,be 'INP' fo r  t h i s  case.) 

OYTMRG CHARACTER Data used i n  the emission calculation fo r  a. 
given year is formed as  , a  l inear  combination 

' t  ' . . 
: o f t h e  1965 and 1985 data. Designate t h i s  

data a s  "merged." 

I f  OPllIRG = 'INP', then merged data  a re  input 
I f  OP'IMRG = 'OUT', the merged data a re  output. 
I f  no 1/0 ac t iv i ty  is  desired with the merged 

. . data,  omit t h i s  parameter. 
(Merged data f i l e  is  referenced through ddname 
MERGExx, e.g. ,  fo r  1970 use MERGE70.) 

*Refers t o  volume/speed information csee Table '10). 



- , 
. - 

R F N  1 (Contd.) . . 

Variable Nime Type ' ' -"Description 

T Y P E  ' . .  INTEGER* ~a'*ametkr.'selects the  type, bf data  t o  bk used. 

2 - Peak Hour 

3 - Off-Peak Hour .. . 
. . . -. . 

Figure 1 2  schematically i l l u s t r a t e s  the  three preprocessing options 
. . . . 

. .  ,. . . 
. . 

of t r a f f i c  simulation data .  S i m u l a t i o n  d a t a  can be used d i rec t ly  from e i ther  . . . . . .  . . 
. . .  . 

the 1965 or  1985 simulations, f r ~ m " ~ r e v i o u ~ ~ ~  generated edited data,  or  fo r  

previously gerierated data  f o r  any intervening year. Table 10 shows the record 

format for  thevolume/speed outputs from'CATS simulations and Table 11 shows 
. . 

sample speed/voluiic data f o r  a typical  problem. 
. . . . . .  . . . . . . , . 

. . . .  . 

. . 
' I f  O P T ~ S  o r  WTS 5 i s  ' ' IW ' , . tlien the fo1lov:ing mxs t be included ; 

; .  . . . . . 

, . . . 
otherwise, sk2p t~   RE,.^ 9: .: 

. . . . 
. . . .  .. 

, - . . . . 

. . 
. . , . 

. . . .  . * . ,  . . ., .. . 

. . . . . , . .  . i . :  . 

READ 2 (Data-directed) . . 

~ a r ' i a b l e  Name ' Type < .  
- ,  . . 

' ' ~ e s c r i p t i o n '  
. . 

MAX ; - INTEGER The m&imum grid index tha t  w i l l  be considered . 
. . . . 

I f  a l l  grids a rc  t o  be considered, then MAX must 
. . . . be. 2 .  the.. highest grid index. 

. .. 

-READ 3 " . (~a ta-d i rec ted)  . . . .  ' . .  

YEAR Study year. : I t  m-is t be i n  the form 19xx, where 
65 .s .xi S S .  

'use IImGER t o  imply the PL/I data  type of FIXFBBINARY(31):. , . ' 
, . 

. < 



DAl  L Y  

O F F ~ P E A K  HOUR 

' Y E A R  
1985 

ddNAME = CATSEDT 

* .  

ddNAME = MEF 

, - .  OPTIONAL 
. . 

. .  . 
. . I 

(xx: LAST DIGITS O F  

OPTION A 

I 

> .  

Fig. 12. Preliminary ~rocessing'o' f  CATS Volume/Speed Data 

EDITED 

D A T A  

FO R 

"TYPE 

* 

, 

SELECTS 

' T Y P E  ' 

Ln 
< 

'TYPE 

MERGED 

, . z OATA F"' 

' Y E A R  

AND 

'- ----------c 
MERGES 

FOR ! T Y P E  1 

AND ' Y E A R  ' b 



Table 10. CATS Volume/Speed Record Format 

PO-s i t ions , 'Description 
. . 

1 - 3  . s t a t e  

4 - 6  ' ' County 

7 - 10 Township 

11- 1 2  . .. Record ident i f ica t ion  

1 : 1niles/100 

2 :  civcragc speed (mph) . . 

13- 1 7  . . Grid ntu?bcr 

18- 25 Freeway - Daily 

26- 33 Arter ial  - Daily 

34- 41 Freeway - Peak Hour 

42- 49 . . .  . .Ar ter ia l  - Peak Hour 

S O -  5 7  
. . 

pPeeway - - U f  f - Peak tlour 
. . 

58- 65 , . . ' Arter ial  - ' O f f -  Peak Ilour 

66- 80. Blank 

Record length : 80 characters 



Table 11. Sample.CATS Volume/Speed Data . .! .. . - .. . . , . . ,  



READ 4 (List-4.irected.) 

. . 
Variable Name Type :. .. .. . '.:' - ,.Description. .' ? .  

SAVE CHARACTER . I f  SAVE = 'END I., no cmisr,i.o:l calculations w i l l  
- .  

. .  . be m a e .  ' Useful when only preliminary process- 
ing is. desired. 

.. . . . . . 

I f  SAVE = ' SAV' ,  calculations and special  gr id  
displays* a r e  made. . . .  

. . 
. A  

! I f  SAVE- is anything e l s e ,  only calculations . . . . 
, w i l l  occur. 

PREPR 

CLDSTR . - CHARACTER 

.. . . 

Figure 13 shows 

I f  PREPR = 'PRE' , a prcprocessing of the volumk 
and speed data i s  made; otherwise, no such' 
peprocessing occurs. The preprocessing is 
simply-the modification of a l l  selected grids 
by input factors*" 

. . .  

This parameter specif ies  whether cold s t a r t  
emissions a r e  included. . . . 

, . 

1f CLDSTR is blank, c o l d s t a r t  is not  included. 

I f  CLDSTR is nonblank, 'iilcn cold s t a r t  emissions 
a re  calculated. 

I f  CLDSTR is ' INP' , then or igin datat fo r  YEAR 
i s  INPLJT. . . 

I f  CLDSTR is 'OUT' ,  then, once generated, the  
or igin data is output. (ddname fo r  year 19xx 

-. 
i s  ORGINxx; similar t o  MERGExx.) 

I f  C L D S T R ~ S  nonblank but not 'INP1 or  'OUT', 
: then from. the 1965 and 1985 origin da ta , -da ta  

for  the year 1 9 a  is generated as a l inear  com- 
bination. This data is input from f i l e s  w?.th 
ddnames ORGN65 and ORGN85. 

. . 

the merging of o r i g i n d a t a  from the 1985 and 1965 
. . 

CATS sirriulations. Table 1 2  .gives the .or ig in  record format .and   able 13 a 
. . . . . . . . 

sample of t h e  or ig in  data.  . , . . .  . 

. . 

. . 
. . . . 

. . .  . . 
.. . 

* ~ e f e r  t o  gr id summaries specified i n  Table 14 and the county summaries speci- 
" . .  . . 

f ied through ' READ 9. 
**See READ 5. + 

Refers. t o  the number of t r i p s  (short ,  long-residential ,  and long nonresi- . 

dential)  . 



ddNAME = ORGlNxx 

(XX: LAST DIGITS OF YEAR 19xx) 

OPTIONAL 

. - 

. . 

F i g  13. Preliminary ~ r o c e s s i b ~  of CATS Orgin Data . .. , 
. 

MERGES - 
+ DATA TOR ' Y E A R  - ' YEAR ' 

MERGED 

DATA 

FOR 

' Y E A R  ' 



Positions 

Table 12. CATS Origin Record Fonnat 

Description 

Grid number 

,. . .. County 
. . .  

. .  . . . Kqbes' -.-. ., . of short trips 
. . 
: Number of long-residential trips 
(home'- to-work) 

i Number of long' nonresidential trips 
(work- to- home) 

. . 

' Blank 

. . 
". Record length: 80 characters 



, . 

Table 13. Sample CATS. Origin Data 



READ 4 (List  -directed) (Contd. ) 

Variable Name ' m e  Description 
I 

EMISF CHARACTER I f  mISF = 'CLA' , then emissions i n  each. grid 
a re  calculated by vehicle Class; otherwise, 
only one vehicle c lass  is assumed. 

In the former case,6 s e t s  of emission factors 
' 

are,required,  while the l a t t e r  requires but 
one: , . . 

NSETS I ~ G ~ ~  , ., , NSETS specif ies  tile number of subsets into which 
the complete . . s e t  of grids w i l l  be Zivided. 

The remainder of t h i s  i n p u t  description applies i f  SAVE i s  not 
'END' . 

I f  PEPR is 'PRE' ,  then the Ecllowing must be included; otherwise, 

sk ip  t o  READ 6. 

In order t o  preprocess the volur~e/speed da ta ,  the grids must be 

specif ied together wlth the adjustment faceors. In each grl.d rllere are four 

values (freeway miles, a r t e r i a l  miles, freeway speed,' and a r t e r i a l  speed); 

thus,  there must a l so  be four adjustment factors .  ( I f  a par t icular  value is  

not t o  be adjusted, a value of 1.0 should 'oe used.) 
' 

The .grids a re  grouped by the fou'r adjustment factors that  each grid 

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

Variable Name Type - Uescript ion 

# FSETS INTEGER Tl~e number of s e t s  of adjustment factors  t o  be 
input. 

( 

Include #FSETS of the following . (5 .2-5.5) .  



a Variable Name Type . . Description 

FACTOR REAL* 1 ~ a d j . m - t m e n t - o r - f  or-.reway-m-il-es 

2 C -  adjustment factor  for  a r t e r i a l  miles 

3 - adjustment factor  fo r  freeway speed 

4 - adjustment factor for  a r t e r i a l  speed 

READ 5.3 (List- directed) 

Variable Name Type . . . . . Description, . . 
. . 

NSEQ INTEGER Sequences of consecutive grids a re  specified 
by a pa i r  of values: the indices of the f i r s t  
and l a s t  grids i n  the sequence. NSEQ is the 
number of sequences t o  be input. 

NINDV INTEGER NINDV is the number o f  individual grid indices 
t o  be input. 

I f  NSEQ > O  , then include 'NS'EQ o f  the following': 

. . 

. . 

READ 5.4 ' (List-directed) 
I 

. . 
IJariable Name w e  Description . 

ZONE1 INTEGER Index .of the f i r s t  grid in  t h i s  sequence. 

,ZONE2 
8 

INTEGER, . 
. Index o f .  the l a s t  grid i n  t h i s  sequence. 

. . . . 

I f  ,NINDV > O ,  then include NINDV of the following. . ' 

. . 
READ 5.5 (List-directed), . I . . . . 

. , .  
Variable ~ & e  Type 

. I 

.. Description 
. .  . 

I INTEGER ' Grid index. . . ,  

For exanlple, assume he want t o  increase the speed by 20% i n  grids 

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

*Use REAL t o  imply the PL/I data type FLOAT DECIMAL(6). 



READ 5.5 (List-directed) (Contd. ) .. . . , 

. . 
(5.1) ' #FSETS = 1; 
(5.2) . 1.0 1.0 1.2 1.2 
(5.3) ;. NSEQ = 2 ' NINDV = 2 ;. . - 

(5 4) 60 65 .68 . 73 
(5.5). ' . . ' .57 - 75 

READ 6- (Class-Independent Mission Factors) 
' 
If emission factdrs are class-independent (&SF is not f~LA1), 

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

skip to READ 7. 
. .. 

. . 

READ 6.1 (List-directed) 

Variable Nane Type - Description . , 

f .' 

TITLE CHARACTER Identifying information of at most 78 
characters . ' 

READ 6.2 (List-directed) 

Variable Name Type ' ' . Description 

EMISSION - -FACTORS REAL Emission factors in grarns/mile . The following 
order must be used: 

urban 
rural 

exhaust 
i 

HC evaporative . . 

HC crankcase' 
HC ufbah > 

... . 
HC : rural 
NO .urban 
N ~ C  .. rural 

X 



If CLDSTR is nonblank, the following:~must~al~so.be included.. . . .  . . . - 

READ 6.3 (List-directed) . .  . . . . . .  

Variable Name' Type . . 
. . 

-. -. - -- - . Description .., - 

CLDSTR VALUES REAL ' - cold star<&ission factors in the following 
order. 

SHORTF: fraction of short trips that are 
cold start. 

LRESF : fraction of long- res ident'ial trips 
(home-to-work) that are cold start. 

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

Specification of grids .is done through READ 8. 

1:f emission factors are class-independent (EMISF f 'CLA'), skip to 

READ 8. 

READ 7 (Class-dependent kmission factors) 

READ 7.1 ( L i s t  -directed) 

Variable Name ' Type - Description , 

TITLE CHARA@TER Identifying infomation of at most 78 
laracters. 

READ 7.2 (~ist-directed) 

Variable Name Twe 

EMISSION - FACTO& REAL 
. . . . 

Description . 
. . . . .  , 

Five sets of emission factors in grams/mile: 
corrgsponding to the following vehicle 
dlasses . 

. . 

1 - Cars. 

. . . .  
,. . 

2 $- 'Light-duty .. . . Trucks (GVW <6,000 lb). 

3 Heavy-duty Trucks (6,000-10,000 lb, GVW). 
. . 4 - Heavy-duty Trucks (10,000-19,000 Ib, GVW) . 

5 - Heavy-duty Trucks (Over 19,000 lb, 0. 

67 



. . 

READ ' 7 .2 .  (List-directed) : (Contd;) . . . . . .  

Variable Name Type Description 
. . .  . . 

For .each vehicle c lass ,  emissicxi. fac tdr i  .are 
specified in the following order. : 

. . . .  . . 
. . 

%O - urban 
CO - rura l  } exhaust 

,HC - . evaporative . . .  
HC - crankcase 

. . . - 
HC - urban 

. . HC- - rh-al  
NO' - urban 

exhaust 

N < -  rura l  . . J, 
DIESEL REAI~ Emission factors  i n  grams/mi.le for  d iese l  

. . (Class 6.1. 
. . 

. .  . .  

-'The . following order is used. 

CO y!  " 

H c ,  ,) exhaust 

' ' ' *Ox.',  . 

If  DIESEL is  not included i n  the calculation, 
input a value of 0.0 for  each emission factor .  

DISTR REAL DISTR.contains the factors tha t  yield the 
c lass  di,strihuti..on of vdl ic le  miles and t r i p  
or igins.  

There are  s i x  values input, corresponding t o  
the six vehicle classes .  I f  diesels  ;ire not 
included i n  the calculation, specify IlISTR(6) 
as 0.0. 

I f  CLDSTR is nonblank, the following must be included. 

~WKJ 7 . 3  ( l i s t -d i rec ted)  
. . . . 

Variable Name Typ 
. . 

e 1)escrlpt ion . . 

CLDSTR EMIFCTRS REAL - Five s e t s  of cold s t a r t  emission factors corres- 
ponding t o  the f i r s t  f ive  vehicle classes.  Cold 
s t a r t  is not applicable t o  diesels .  

. . .  
. , .  , For,each vehicle c lass ,  the emission factors  are  

input i n  the following order. 



SHORTF: fract ion of short t r i p s  tha t  a re  
. . .  . .  c o l d s t a r t .  

. . . . 
. . .  LREsF: f ract ion of long-residential (home- 

to-work) t r i p s  tha t  a re  cold s t a r t .  
. . . . . . ,  

LNRESF: fract ion of long-nonresidential 
(work- to-home) t r i p s  tha t  a re  cold. 

. . . . s t a r t .  .. 

. . . . .  

RE& 8 ' Grids are  specified independent of the type of emission factors used. 

READ 8.1 (Data-directed) 

Variable Name Type Description 

NsEQ INTEGER The .number of sequences .to -be .input. I f  
NSETS = 1 and a l l  grids are  t o  use the same 
emission factors ,  then specify 'NSEQ ,<O only. 

NINDV INTEGER Number :of individual grid indices to. be .input. 

. :  

1f '  NSEQ >0, then .include NSEQ of the following. 
. . 

READ 8.2 (List-directed) 
. . . . 

Variable Name Type iIesc;iption . 
. .  . . . . . .  

ZONE1 INTEGER 1ndex of the f i r s t  grid i n  th i s  Bequence. 
.. . 

ZONE2 INTEGER 1ndex o f  the l a s t  grid in  th i s  sequence. ' 

'All grids from ZONEl through ZOfiE2 w i l l  use 
the same s e t  of emission factors:  READ 6.2 and 
6.3 i f  EbIISFf 'CLA' ,  READ 7 . 2  and 7.3 i f  
EMISF = 'CLA'.  



I f  NINDV >O, then include NINDV of the following. . . 
. . . . .  ,. . . . . . 

. . . .. , . .  . . .  . 

READ 8.3 (List-directed) 
, . ' .  . . .  . . 

Variable 'Name ' Type ' ~ e s c r i ~ i i o n  ' 

. . , . . . , . , I . '  

I INTEGER Grid index. (This gr id uses emission factors  
input through READ 6.2 and 6.3.) I f  I 

EMISF f 'CLA', READ 7.2  and 7 . 3  i f  EMISF = 'CLA'. 

I f  NSETS >1, then input NSETS of 8.1, 8.2, and 8.3. 
. . . . , . . .  , . 

. . . , .  
I f  SAVE = 'SAV' , then t h e .  t o t a l  emissions i n  each grid f o r  the Chicago 

Business Dis t r ic t  and the City of Chicago are  output. Additionally, the t o t a l  

emissions f o r  these two subregions are  given. '$e grids defining these two 
. . . . . , .:. , . . . ,  

. . . .  .. 

groups a r e  'given i n    able 14. 

The following must a l so  be included i f  SAVE = 'SAV.' 

Variable Name Type : . . Desc.ript.ion ; 

COUNTY # - CHARAaER I t  is also possible t o  obtain grid displays 
and t o t a l s  on a county basis.  The county 
ident if ied is input for  each county desired. 

. . . . .  . . . . 

The f ina l  input (or the only input i f  no 
county 'summaries a re  desired) , . is a .  blank 
county i.d.ent i f  i e r  . 

.. . . . 

Additional cases may be run by returning t o  READ 1 There is no 
. . .. . . . 

. . 

correspondence between cases within a single run. 
. . 



Table 14. CATS Special Grid Summaries 

...,,. . .. 

I 
- .  . . . . .  

-- . Chicago Business-District (CBD) 
. .: . . 

60' - 65 

. . . . .  

' ~ot'al number of zones : 12 

City of Chicago 
523 - 527 

Total number of zones: 244 . 



3 .2 .2  'IREMISS 'Sample 'Problem . . .. . ,. 
. .  . ... . 

The input data l i s t i n g  f o r  a sample TREMISS problem is given i n  

Table 15. Daily emissions in the Chicago region are  calculated f o r  1971. 

The merged input da ta  were modified t o  increase the  average vehicle speed 
. . . , .  . . ' .  

. .. . 
20% i n  the  cent ra l  business d i s t r i c t  (grids 60-65, 68-73). Separate elks- 

. , . . .  . 

dependent emission fzictictbrs were input , f o r  the Extended Chicago Business . . 

D i s t r i c t  (grids 55-77, 59-65, 67-73, 75-77) and the  Chicago Region exclud- 
. . 

ing the  extended CBD (grids 1-54, 78-1714, 58, 66, 74). Diesel emission 

fac tors  i n  both regions were zero. The same distribut. ion of vehicles was 

assumed i n  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 par t  of the output from t h i s  sample problem. The 
.. . 

c l a s s  -dependent emission factors  a re  1 is ted , followed by the grid-dependent 

emissionsand region summaries by c lass .  Only the f i r s t  page of the output 

from the Chicago Region excluding the  extended CBD 'is given, since t h i s  

region contains approximately 1700 grids.  



Table 15.' TREMISS sample Input 

GeT N!@ g='Ilj;E, TV@E=~:, , YEAR=.l9Zl: 
' CLG 

#'FSETS = 1 : 
1.5 1.2 1.2 NSEQ = 2: 

68 73 
EXTENDED CHICAGO BUSINESS DISTRICT fxCbOj 

34.53 2.61 3.58 8.5& 5. Bk3 7.91 8.13 
43.15 2.75 1.72 16.25 6 .-I 3 8.BB 8.22 
92.79 2.75 3.27 19.48 11.65 11.11 11.42 

125.64 2.75 4.18 24.38 1 4 .  22.84 23.47 
136.52 2.75 4.45 26.51 15.86 31.84 31.98 

&.a 8.43 
&.a87 8.825 1 &.BY2 i3.Q 

NINDVz5: 
55 65 67 73 75 77 

CHICAGO REGION EXCLUDING XCbD 
37.54 2.61 8.58 8.71 5.21 7.91 8.13 
46.24 2.75 1.72 1B.93 6.54 8.BB 8.22 
99.44 2.75 3.27 2B.78 12.43 11.11 11.42 

129.29 2.75 4.18 26.57 15.89 22.a4 23.47 
146.31 2.75 4.45 28.28 16.92 31.54 31.98 

B.43 13.8 
8.887 8.825 43.4316 6.342 O.B 

NINDV=3: 
78 1714 58 66 74 



Fig. 14. TREMISS Sample Output 

COTCIR VEHICLE EMISSIONS(GRAMS/lOO) FOR. 1971  .DAILY  SET YO. 1 
EXTENDED CHICAGO BUSINESS DISTRICT (XCBO) 

.................................................................................................... 

FMISSION FACTORS(GRAMSlM1LE) 
r c HC tt c 

UR0AV RURAL E V A P  CR4NK URBAR RURAL UQBAN RURAL 

ZONE CO :. . _  HE ' * NC 
- FQEFW4Y A?TEQlbL  FREEWAY. ARTERIAL . FREEhAI ARlERl  B L  

TnTAL TOTAL ' - TOTAL 
. > 

5 5  41546.7 195148.5 . '9295.5 23622.e 8857.2- 10723.8 
228695.2 32918.7 19581.0 

34792.0 . ' 5 6 0 .O 275107.t : ' . '  ' O.:C . .  0.0 15434.7 
2751'07.6 3479'2.0 ' ' . . 15434.7 

5 7 0.0 .67755;9 0 .O .. 10t07.8 0.0 ,7050.7 
67755.5 10607.8 7050.7 . . 

5 5 67400.3 236374.6, . 14477.5 30626.0 ' 13855.9 14447.6 
30'3 864.9 . . 

. . - -  45103.5 .,, . 28306.5 

1718.2 6 0  0.0 ' 2 5 1 4 3 + 1  . 0.0 3369.8, .. -0.0 
25143.1 3369. E 1718.2 

6 1 0.0 90834.1 0 .O 11490.1 ' .  0.0 5100.4 
90834.1 11490.1 5100.4 

.h2 0.0 ' 71033.6' 0.0 . ' . 5578.7 0.0 5596.7 
71033.6 . : 9978.7 

. . 
5596.7 

. . 

6 3 72617.2 104124.e ' 5275.8 13779.6 5445.5 6831.5 
i z e ? i i . ~  19059.1 12277.0 

6 4 0.0 223342.3 0.0 28245.4 0.0 12530.5 
223342.3 ,. 28245.4 12530.5 

6 5  0.0 179325.8 ' . 0.0 23064.6 0.0 10834.3 
178325. E ' . 23064.6 10834.3 

13153.8 1 1 3 2 6 - 9  ' 6 7  59746.6 ' 2 0 1  890.9 13289.4 25532.5 
261637.5 . 38821.9 24480. 7 

6 8  470E10.9 72213.7 0790.2 ' ' 9e.10.6 . . 10069.5 5149.2 
- l l C Z S 4 . 6 '  19600.8. 15218.1 



Fig. 14. . (Contd.) 

YOTOR VEHICLE €MISSIONS(GRAMS/lOC1 FOR 1571  DAILY SET NO. 2 
CHICAGO RECIOU EXCLUCING XCBC 

I 
1 .  

URRAN R U R A L  EVAP CRhNK URBAN . RURAL UR84N RURAL 1 
. .  . 

ZONF . C C  HC NO 
* FREEWAY ARTERl bL - FREEWAY ' ARTERIAL FREEWAY ARTERIAL 

I 
TOTAL TOTAL TOTAL 

1 .  0.0 80164.4 0.0'' . 10881.7 0.0 6C01.0 ' 

I '. 
10164.4 10881.7 6001.0 

'2 ' . 
--- 

-O'.O . 97491.9 0.0 13164.7 0.0 7187.9 . . 
. 9 7 4 ~ 1 . 5  13164.7 . , 7187.9 

3 ' 0;O' ' I 7526':t 0.0 1148.3 0 -0  757.8 ' 
7526.6 1148.3 

I ' .  

757.8 

. .  . 
W ', ' 4 -" . * .  ' 40540 .9 '  " - 53466.7 - 7 4 3 0 . 0 '  7913.8 5904.3. 5026.7 
Wi 94007.6 . . 15343.7 , 1 0 9 3 1  -0  

I 
5 0.0 .20949.1 . 0.0' ' 4009.5 . 0.0 . . 2564.5 

I 
26949.1 4009.9 2564.5 

. - 
6 0.0 '59113.7 . 0.0 ee53.6 0.0 5110.0 

. 5S113.7 8853.6 5710.0 1 . '  
7 '  - 3191.0 106779.8 ' 707. 5 1 4 2 1 8 . 5  ' . 7 1 1  - 7  7552.5' . . : 1 109970.8 . 14926.5 0264.2 

8, " . . .. -0.0 . A 7285.2 0.0 ' '.l118.0. 0.0 743.1 
i 2es .z  . 1118.0 763.1' , . I 

I 

1 0  NO DATA DEFINED I 



Fig. 14.. (Contd.) 

C L A S S  SUMMAR:V. ' ' . . . . .  . . .  

1 20e4'.5 315.7 + 184.0 



4. Transportation Emission'Calculations 

The computer prc&rani described i n  the privib* section a r e  used 

t o  calculate grid- dependent-emis s ions-f or--large-ur-ban-~ranspor-t-a-t ion _ - - -  

works. A method fo r  manually calculating a i r  pollutant emissions from trans- 

i portation sources is  described i n  t h i s  section. This method is designed t o  

1 calculate  emissions from indiiridual transportation links ( i . e . ,  highways.). 
I 

Sample problems are  presented t o  i l l u s t r a t e  the  procedure fo r  .calculating 
, .. 

transportation a i r  pollutant emissions. 

Speed Adjustment Factors 

The emission factors calculated by TREFACT a r e  f o r  the standardized 

urban and rura l  spdeds. TREMISS has speed adjustment data t o  modify the 

I 
emission factors  fo r  the speed-dependent transportation network. The speed 

adjustment curves from Figs. 8 and 9 have been transformed in to  a , s e t  of 
. . 

l inear  equations. Table 16 gives these speed adjustment equations f(pr carbon 

monoxide and hydrocarbons. Thcy.wil1 be used t o  adjust  the emission calcula- 

I t ions f o r  individual,, roadways. Urban and ru ra l  speed adjustment factors  

I should be used with urban and rura l  emission fac tors ,  respectively. I t  should 

be re~~~ejibered tha t  t h i s  speed adjustment data is  representative of typical 

t r a f f i c  and does not' represent free-flowing t r a f f i c  a t  tha t  average speed. 

4.1 Sample Problems 

The three sample emission calculation problems which follow a r e  intend- 

ed t o  i l l u s t r a t e  the method used t o  calculate  emissions for  typical  highway 

projects.  The transportation ac t iv i ty  charac ter i s t ics  must be known by the 

planner before he attempts t o  calculate  a i r  pollutant emissions.' These proh- 11- 

lems u t i l i z e  emission data  calculated by TREFACT and located inAp9endi.x R.  

! I f  the par t icular  higllway or a r t e r i a l  s t r e e t  does not represent the type and/or 

vehicle usage of the two s e t s  of emission factors  found i n  Appendix B, then 

TREFACT can be rerun t o  calculate  emission fac tors  with appropriate d is t r ibu-  ,-, 

t ions . 7 7 



Tab,le 16. Speed Adjustment Factors . 

v - average vehicle speed @pH) _ .I 

F - adjustmei~t fac tor  
.. . . , .  

Carbon Monoxide 

Urban 

. .  . 
Rural 

. .  . 

Hydroc'arbons' ' 

. . ,  . .. . ' 
Urban'  - , 

. . 



Sample Problem #1 . .  , . . . . .  . . 
. . .  . .,.. . . . .  ,. ' . :I . . 

Problem : . , 
. . .  . , 

- 
: 3-suburb-ain h-ighWayis proposedT~<xtenslon to an existing freeway. 

The follo~~ing description represents the transportation activity as projec- 

ted for the completed expressway in 1975,. What are the air pollutant emissions 

from this highway? 

Data : 

m e  of Highway: Rural or suburban 
. . . . 

Traffic Levels : 40,000 vehiiles per day evenly distributed over 
the entire 24 hours , .  . 

Vehicle Types: 75% automobiles 

16% coqnnercial vehicles 

9% diesel tractor-trailers 

. n 

Average vehicle 
speed :. 50 mph , 

) ' !  . " .  

Solution : 

Step 1 : - ~etehine the emission factors most .appropriate for this transpor- 
tation system. 

Since this highway is'& extensibn t6.a rural expressway, most of the 

vehicles will be warm when they enter this highway segment (ln operation -more 

ehm a few ~ninutes); therefore, emission factors which do not.include the cold- 
. . . L 

start emissions should be used.' With an average speed of 50 mph, the rural 

emission fa~tors are applicable. It is assumed for this problem that the vehi- 

cle age and mileage distribution are.s'imilar to the Cook County distribution 

given in Table 9. The emission factors from Table B ,  22 are .. , , 

(m/vehicle mile) 

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 64..57 . .' : 
. ., . . .  . . .  . . . . . . . .  . . > .  . . . . . . . 



Because the diesel emission factors ' are based upon a fuel donomy 

of 3 miles/gal, and it is  determined that diesels w i l l  get 5 miles/gal'on 

'this section of highway, the diesel kmissions factors must be modified (multiply 
, . . . 

by 3/5). ' ." 

. . 

The .'modified' diesel '  emission factors are 

CO HC NO' ' 
X. 

Diesel 

. . 

Step 2: Determine speed correction factors 
. . .  . . . 

From Table 16 

Step 3: Calculate Ehissions 

The following equation i s  used to  calculate emissions. 

where E i s  the .total emissions for.any pollutant, T is the t r a f f i c  
. . T .  

level - on the highway, . Ei the emission f ac to r  f o r  vehicle. type i, Fi the 

fractlon of travel by vehicle type i, and S: the speed correction for vehicle 
3. 

type i. . . . . 

The parameters for th is  'problem are 

. . .  . . 
*Assumed that  half the ~ m e r c i a l  vehicles ire l ight  -duty trucks and half are 
heavy-duty vehicles. 



'6 1.00 . . 1.00 1.00. 

Using Equation 7 the CO, HC, and NOx emissions are 
, *  . 

. . 
.. . . 

Sample Problem #2' 
. : 

. ,.. 

Problem : 

1u-1 urban ow2rdssway is as a part of the urban regional 
. ' 

trans'portation network. The transportation activity (below) is projected 

for the completed expressway in 1977. What are the air pollutant emissions 

from this expressway (daily and .peak hour) ?. ., 
. . . , .  . . 

. . "  

Data: 

Type of Highway: Urban expressway 

Traffic Levels : 140,000 vehicles/day ' 

15,000 vehicle/hr at peak hour 
. - 

Vehicle types: 76% automobiles 
18% commercial: vehicles 
6% diesel tractor-trailers 

. . .  

Average vehicle 
speed : 41 mph (daily average) . . . , 

21 mph (peak hr) 



Solution : 

Because the peak-hour t r a f f i c  operation,and load character is t ics  a re  

qui te  d i f fe rent  from the  da i ly  average, the emission calculations a re  almost 

two en t i r e ly  d i f f e r e n t  problem. 
. . 

Step 1: Determine the most appropriate emission factors  

A limited-access urban expressway w i l l  probably not service many vehicles 

during- the f i r s t  few minutes of operation. Therefore, emission' factors 

which do not include the co ld-s ta r t  errlissiorls should be used. Both 
, . , . '  

the urban- and rmral emission factors  w i l l  be used because of the two 

d i f fe rent  average speeds. .iq the problem (rural-daily average ; urban- 
. . .  . . 

peak. hour) . The .Cook. County age and mileage vehicle dis t r ibut ions 

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

CO HC NO 
Y 

Urban Rural Urban ___ Rural Urban _ . b r a 1  

Light Duty Trucks : 26.95 13.94 5.77 4.14 5.16 5.30 
. . . . ,  . . , .  

Heavy Duty Trucks: 41.80 21.62 12.04 8.58 . . 9,85 10.12 
.. . . . , . .  ' .  . . .. . . .  % 

~ i e s e l  ~r&tor Trai le r  : 38.18 38.18 5.84 5.84 67.93 67.93, 
. .  . 

. . 
. . 

. . . i 

Step 3: Determine Speed Correctiori. Factors 

From Table  16 

Urban 
. . . . . . . . 



Step 3: Calculate Emissions ., 

Daily Average 

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

CO HC NO 
X 

. . 1Jsi.ng Equation 7 the CO, HC, q d  NOx emissions are, 

. . .  . . 
, . 

Peak Hour 

. .  , . . 
T = 15,000 vehicles/dky '' ' 



HC ,:.+ : :  .;,. . .. . . 
'CO -  NO^:...:. , 

6 1.0 1.0 1.0 

. . . . 
' '  US ing ~ ~ u a t  iori '7 the CO, ' HC , and.  NO^ emissions are 

0 L . . 

Samp1.o Problem # 3  ---- 
I 

Problen : I 
; ' 

I t  is suggested that  the improvement of an intersection on .I major 
. . 

urban a r te r ia l  w i l l  ra ise  the average speed of the vehicles from 17 to  23 mph 

and therefore lolder the a i r  pollutant -emission levels a t  the peak hours. 

What i s  the change in a i r  pollutant .emissions as.; a .result of. th i s  inters,e.c- 

t ion improvement in 1974?' . .  . . _  

Data : . . . .  . . . 

Type of Roadway: Urban a r te r ia l  

Traffic Levels : 4,000 vehicles/hr (peak hr) 

Vehicle Ty-pes: 85% automobiles . 
15% commercial vehicles, 

Average vehicle 
speed : 23 mph - 1 7  mph 



Step 1: Determine'the emission'factors most appropriate for, t h i s  t rans-  
portation 'system. 

Since t h i s  urban a r t e r i a l  is located .near mLt.rip_ar.ig&,-it-is-.-- 

assumed tha t  half  of the  vehicles which operate on this a r t e r i a l  w l l l  emit 

the '  cold s t a r t  portion of t h e i r  emissions. Therefore, the emission factors  

w i l l  represent a composit of the  co ld-s ta r t  and non-cold-start emission 

factors  (50-50 s p l i t ) .  

. . 

The emission factors  from Tables 5.5 and B . 2 1  a r e  
: . ,  

. . 

CO HC - NO 

cold 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 1 1 . 7 2  11.72 

COMPOSITE EM1 SSION FAC'IURS 

(.5 co ld-s ta r t  factors  + .5 non-cold s t a r t  factors) 

Autos 36.01 6,. 68 6.04 
. . 

Light Duty Trucks 56.56 10.. 39 6.87 

Heavy Duty Trucks 83.10 19.97 11.72 . . 

Step 2:  Determine speed correction factors  from   able, 16. 

23 mph 



. . . . .  
. . .  : .  

Step 3 :  'Calculate Fmissions 

. . 
23 m ~ h  Case 

. . 

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

Using Equatiori 7 the CO, HC a d  NOx emissions are: 

23 mph 

The 17 mph case differs only in the speed correction factor, 

therefore,'the change in intcrsection,de?ign resulted in a reduction of CO 

and HC emissions of 34.6. and 25.J percent, respectively. NOx emissions are 
. . . . 

the same for both cases since no.speed dependence is assumed. 
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TREFACT PROGFUW LISTING ,, 



, . 
. . . . . . . . 

REALS8 TITLEfSI 
REAL NOfCTR 
INTEGER CHANCE4 3) CLDSTR, DIESEL* RTROFT, YEAR 
DIMENSION AATf 141, BYEFCOf2,311t BYEFHCf223112 bYEfNOf2, 311. 
1 CRANK f 6 I , CREf (2, 2 I . CSCO f 6 j , CSHC f 6 j , DCC_O_(.l.q-L DCHC. f-l4-I.,..D JELL63 , - 

_ _ _ - --2- --D'TCO'II 6); iIT~C-li-6-iT G&Fc~ f G). =(G~-:VEF 42. 3 1 , EXEM I $6, 6 I . 
3 fCSECO1311, fCSEHCf31I. PTRVLCflYI,PTRVLTfI61, REfCOf31j, 
4 REFHCf31j;REFNOf31I.REGISf141.RETRO~f3),TESfCOf31. 
5 TESFHCf3l.TESFN0f3I,MXEMIf6I,HfCTRf5I,YEFCOf2431l, 
6 YEfCSC12,31). YEFCSHf2,312, YEfHCf2,31I,.YEFNO12.31 I. 

C . . 

DATA DIEF, DFCTR/49.2, g.84, 51.5, 32.5, 3.78, .76.4, 1.01 
DATA TESFCO, TESfHC, TESfNO/.'9 f 1.43 

C FEDERAL FACTORS 
DATA REGIS/&. 109, 8.1B4. 0.1~8,' 5.096. . &.@91, 0.886. B.&8B. 

f 5.&74, 43.4366, 0.956. &.&45, 6.032, P.017, B.BL)2/'- 
DATA AAT/1320B., 12&25., 1G%B., 96@&., 9Y00., 87fiPl.i 86&3., 

3 BIB&., 7385.. 7~5&., 57@9.., 43&a., 43~~.,.43&0./ 
C HEJSHTING FACTORS 

DATA DHfCTG/5.811, 43.585, . i3.024,. 8;016,. 43.042. Qi..B22/ 
DATA HFCTR/8.838, 8.587, b3.625, &..516, 43.042/ 

C 
CSWINPUT TITLE AND "CHANCES" CARDS 

READ f Sa22k31 TI TLE, CHANGE : . . .  . 
L' 
C*f5~fCzfffG.aff 

C INPUT BASIC SET OF EMISSION VALUES 
CfffSCf%fff%6ff , . . . 
C BASIC YEARLY EXHAUST EMISSION FACTORS . 
C LIGHT-DUTY VEHICLES' : CLASSES 1 8 2 

READf5, 2161 fBYEfCOf1, l i ,  I=l,Sll 
READIS, 218) fBYEFHCfl,Ij, I=1,313 . . 
REAGf5, 21Bi (BYEfNOfl, 11, I=1, 311 , . . 

C HEAVY-DUTY VEHICLES : CLASSSS 3 - 5 
READ15,21Ej 1bYEFCO12, 12, I=i, 311 
READf5,215j fbYEfHCf2,1je I=1, 313 
READIS, 2151 fEiYEFNOf2,I3, 1=1, 311 

C CGNVERS I ON FACTORS 
READ(5,21Bj TUCO, TUHC, URCO, URHC, URNG' 

C 
CS9SfCONVERT EXHAUST EMISSION FACTORS FROM TEST .SPEEDf18 MPH3.: 
C TO URBAN SPEED125 MPHj FGR YEARS 1966-1996 . . . . 

DO 2 I = 1,31 
DG 2 K = 1<2 . . ,  
BYEfCO(K, I3 = BYEFCOfK, 12 Z TUCG 
BYEFHCfK, I1 = BYEFHCfK, I3 r TUHC 

2 CONTINUE 
C 

READ1 5,21Bj. SAUCO. SAUHC, SAUNO,.SARCO, SARHC, SARNO 
SARCO = SARCO' f URCO ... .. .. . . 

SARM =' SARHC 3 URHC . . 

SARNO = SARNO 5 URN0 . , 

IF fCHANGEf11 .EQ. 52 GO TO ,3 
C PERCENTAGE TRAVEL VALUES . . 

. . 
READfS,21fiI REGIS . . 

READf5,21&) AAT 
C 
CGrrc% TRAVEL OF CARS BY AGE 

3 SUM, = 0.6 



DO 4 J = 1, $4 
PTRVLCfJ1 = REGISfJ1 & AATfJ1 

. ,  
SUM = SUM + PTRVLCIJI 

4 CONTINUE . . . . 
. . 00 6 J = l,14'" . . .  

. . 
. % . . . . 

P T R V L C ( . J ~ . = . P . T R V L C I J I / S U M .  . . '  
. . . . 

' . 6. CONTINUE.," . 
. . . . .  

. . . . . . . . c..- _ r  . .  ' 

READt5,.21Bl . PTRvLT: . .' . , 

C DETERIORATION'. VALUES. . ' 

. . 
. . 

READI5,2253 DCCO' ' -  . . . 
. . . .  . 

READI5,214l:&CHC . " .  
READI5,2153 DTCO 

.: READI5,.2152 DTHC. .' 

C .TRUCK EMISSION SCALE SCALE FACTORS- 
. . 

C VALUES ARE SUPPLIED IN DATA STATEMENT : FEBRUARY 8.1572, 
C . .  READiS,2153:TESFCG>TESFHL',-TESFNO . 
C . ' .- -CRANKCASE AND . EVAPORAT I ON . 

. . 

. .READtS,2151.. ICREFII, 13, J=l,Pj, IEVEF 11, Ij. I=1, 33 
. '.~€AD.t5:218) 'CCREF12iIj, .1'=1;2l, E V E  I I=l, 31 

C 
If CCHAME-I2l'.EQ.:Bj.GO T0'8 " 

C WEIGHT FACTORS i WITHOUT DIESEL , 

READ15,21BI WFCTR 
C 

8 IF ICHANGE~~') .EGi. Q l  Gii'TO 14: 
C WEIGHT FACTORS : WITH DIESEL 

READf5.. 2151 DWFCTR 
C . . 

CGfGGINPUT CALCULATION-OPTIONS CARD 
15 PEADI5,243@, END=99j YEAR; CLDSTR, RTROFT. DIESEL 

C INITIALlZE YEARLY EMISSION FACTGRS 
DO 12 I = 1#31 
DO 12 K = 1#2 

. , 

YEFCOIK, I 3 = BYEFCOlK, I j 
YEFHCIK,Ij = BYEFHCLK,Ij . . . . .  

YEFNGIK, I3 = BYEFNGIK, 1'1 ' . . 

12 CONTINUE 
L' 

IF ICLDSTR1 13, 34,lY 
C 
C+f i i s ~ g ; s f  ~ 5 %  f 

C COLD START'EMISSIONS 
. . Css**+gr.rffr* . " , ,. . . 

13 READIS, 21Bj FCSECO 
READIS, 2151 FCSEHC 

14 DO PS I = 1,31 - 

DO 15 K = 1,2 
COI = ~ . s s Y E F c o ' ~ K , ~ I ~ ' I ~ : ~ I ~ . P I ~ ~ . F L ' s E c G I I ~ ~ / C S T ~  . . 
YEfCSCIK, I) = 7.S%YEFC0fKa IjrFCSECOfIi - CSTlfCGI 

. : .  . YEfCGIK, I3 = COI 
HCI = 7.5SYEFHCfK.I) s 11.6 - FCSEHCfIjj/CST2: 
YEFCSHIK,Ij = ~.SSYEFHC~K~I~'~FCSEHC~I) - CSTifHCI. . . 

YEFHCfK, I3 = HCI . .. 

15 CONTINUE 
C 

DO 16 L = 1,6 
, . , -  - * .  

. . 
CSCOIL3 = &.a 



. ,. 
, , 

CSHCfLI' = 8.0 
16 CONTINUE 

CS93SEMISSIONS FOR CARS : CLASS I 
K = YEAR - 1958. 

CSCOflI = CSCO~IJ + P T R V L C ~ J ~ ~ D C C G ~ J Z ~ Y E F C S C I ~ , K ~  
CSHCCII = CSHCf1I + P T R v L C ~ J I ~ D C H C ~ J ~ ~ Y E ~ C S ~ ~ ~ , , K ~  

18 CONTINUE 
CGS5fEMISSIONS FOR TRUCKS : CLASSES 2-5 

K = YEAR - 1958 
DO 28 J = 1.16 
K = MAXalK-1. I,) 
PTRAV = PTRVLTfJI . 

C LIGHT DUTY TRUCKS 
COFCTR = PTRAV r DT.COfJl 
HCFCTR = PTRfiV 9 DTHCfJ) 
CSCOf21 = CSC0f2I + .  COFCTR r. YEFCSC'~I,K) 
CSHC.122 = CSHCf2) + .  HCFCTR 5 YEFCSHf1,K) 
COFCTR = COFCTR r YEfCSCf2,K! 
HCfCTR = HCFCTR r YEfCSHf2,K) 

C HEAVY DUTY TRUCKS . . 

DO 21 L = 3,s 
LM2 = L - 2 
CSCOfLj = CSCOILI + COFCTR * TESFCOfLM2I 
CSHCILI = CSHCfL) + HCFCTR 5 TESFHCfLM2) 

29 CONTINUE 
c 

DO 22 1 = 1,'s 
CSCO(L) = CSCOfLi r SAUCO 
CSHCIL) = CSHClLj G SAUM 

22 CONTINUE 
C . . 

31 IF IRTROF TI 31, 36, 32 
C 
CS53999tf9Sfff 
C RETRObI T . . , 

CCS5i~9&ff5fff . ' .  
31 READf5.21@1 RETRG 

RTROCO = l.B - RETROIIi 
RTROHC = l.B' - RETROfPi . 
RTRONO = 1.6 -. RETRG.f31, 

C 
32 DO 3Y K = 1, b 

. . 

REfCGfKj = YEFCOf1.K) f RTROCO 
REfHC f K 1 = YEFHC f I. K 1 5 RTROHC 
REFNOlKl = YEfNOI1.K) G RTRONG 

34 CONTINUE 
K1 = 9 
GO TO.38 , , .  

C 
. . .  

. .  . . . . - 
36 *i(l =' 1 

C . . . . .  . 
~~'Do.'Y&.K = K1.31' . ; . . 

"'RE.FCOfK' = ~ ~ f ~ 0 1 1 , K i  
..REfHC fK I = YEFHC f K i 

' REFNO;~.KI = YEFNGfl.KI..:': 
I YO CONTINUE 

C 1 

Cc5s3rsrrsfsixf . 



C CALCULATE (URBAN 8 RURAL1 E M I S S I O N  FACTORS FOR CO, HC, AND NO 
C C l f P S f i f f f * f f %  

DO U2 I P 186 , 
DO 42 J m 1,6 
E X E M I f I ,  J1 = &.a 

42 CONTINUE 
C r f r c C A R S  

K = YEAR - 1%8 
DO 44 J = 1.14 
K = M A X 4 l K - 1 , 1 1  
PTRAV = P T R V L C f J j  . 

C CO 
COFCTR = REFCOfK1 r DCCOfJ1  5 PTRAV 
E X E M I f 1 , l I  = E X E M I L 1 , l l  + COFCTR r SAUCO " 

E X E M I f 1 , 2 1  = E X E M I f 1 . 2 1  + COfCTR f SARCO 
C HC 

HCFCTR = R E f H C f K 1  G D C H C f J 1  f PTRAV 
E X E M I 1 1 . 3 1  = E X E M I f 1 , 3 1  + HCFCTR f SAUHC 
E X E M I I 1 , Y l  = E X E M I I 1 , 4 1  + HCFCTR a SARHC 

C NO 
NOFCTR = R E f N G f K j  S PTAAV 
E X E H I f 1 , S I  = E X E M I l 1 , S l  + NOFCTR 5 SAUNO 
E x E M I f l , 6 1  = E X E M I f 1 , 6 j  + NOFCTR r SARNO 

4 U  CONTINUE 
CSGf5TRUCKS 

K = YEAR - 1958 
DO 46 J = 1,16 
K = MAXBfK-1 .  11 
PTRAV = P T R V L T f  J1 

C L I G H T  DUTY TRUCKS 
C CO 

COFCTR = Y E f C O f 1 , K )  f D T C O f J j  f PTRAV 
E X E M I f 2 , l )  = E X E M I f 2 , l j  + COFCTR f SAUCO 
EXEMI 12,21 = E X E M I  12,2j + COFCTR G SARCO 
CGFCTR = Y E f C O 1 2 . K j  Z D T C G f J I  f PTRAV 

C HC - 
HCFCTR = Y E F H C I 1 , K j  5 D T H C f J 1  r PTRAV 
E X E M I f 2 ,  3 1  = E X E M I f 2 ,  31 + HCfCTR f SAUHC 
E X E M I ( 2 . 4 1  = E X E M I f 2 , Y j  + HCFCTR r SARHC 
HCFCTR = YEFHCf2,K)  $ D T H C f J l  G PTRAV 

C NO 
NOFCTR = YEFNOf1, K l  f PTRAV 
E x E M I f 2 , 5 1  = E X E M I f 2 , S j  + NOFCTR a SAUNO 
E X E M I f 2 , 6 )  = E X E M I ( 2 , 6 j  + NOFCTR f SARNO 
NOFCTR = Y E f N O f 2 , K )  9 PTRAV 

C 
C HEAVY DUTY TRUCKS 

00 46 L = 3 , 5  
LM2 x L - 2 

C CO 
E X E M I f L , 1 1  = E X E M I I L , l I  + CGFCTR 5 SAUCO r TESFCOfLM21 
E X E M I I L , 2 1  = E X E M I i L , 2 j  + COFCTR f SARCG f TESFCOfLM21 

C HC 
E X E M I I L ,  31 = E X E M I f L ,  3 1  + HCFCTR G SAUHC 5 TESFHCfLM21 
E X E M I f L , 4 1  = E X E M I f L , 4 1  + HCFCTR i SARHC 5 TESFHCfLM21 

C NO 
E X E M I f L , S l  = E X E M I ( L , 5 )  + NOFCTR s SAUNO f TESFNOfLM21 
EXEMTfL .6 )  = E X E M I i L , 6 1  + NOFCTR f SARNO t T E S F N ~ ~ L W ~  

46 CONTINUE 
c 



IF (DIESEL3 50,60,51 
. . 

Casrsrfrr$iir$rf ~. 

C DIESEL EMISSlONfACTORS + ' .' ' -  * . 
C3Gsrrrsrrfrrs~ 
C INPUT 'M#" DIESEL FACTORS 

.-5.&-R~-~-(.~T~.1-aai-D-IIEF7D-IIM I.F- 

DFCTR = DIMIF/3.B 
IF (DFCTR .EQ. &.&I DFCTR = 1.8 

C , . 

51 K = MAXBl43,YEAR-I363j 
IF (K .EQ. B )  GO TQ S3. , , 

C YEARS AFTER 1969 ' . . 
. .  . 

PTRAV = B.8 
IF (K .GT. 161 K = 16 
DO 52 J = l.K 
PTRAV = PTRAV + PTRVLTiJj 

52 CONTINUE 
EXEMJf6,ll = IiIEFi4i ~"PJRAV 
EXEMI f6,3j = DIEFlSI 5 PTRAV 
EXEMI(6.51 = DIEF(61 % PTRAV 
IF (K .EQ. 162 80 TO 56 

C YEARS BEFORE 1970 
5 3 K = K + 1  

PTRAV = &.a 
DO 54 J = K,16 
PTRAV = PTRAV + PTRVLTfJj 

54 CONTINUE 
EXEMIf6.1j , =  EXEMIf6,lj + DIEFI~~CPTRAV 
.EXEM.I (6,32 = EXEMI (6, 33 + DIEF f2jfPTRAV 
EXEHJf6,51 = EXEMI(6.51 + DIEF(32SPTRAV 

C 
56 IF (DFCTR .EQ.  1.@j GO TO 58 . 

C MILEAGE MODIFICATION FROM 3 MIIGAL 
EXEMI (6,1 j = EXEMI l6,l j s DFCTR 
EXEMI(6, 32 = EXEMIf6,3)";i DECTR . 
EXEMI(6,Sj = EXEMIi6:Sj r OfCTR . 

C 
56 EXEMJ (6,21 = ExEMI C6,l j 

EXEMIf6,4j = ExEMIl6, 31 
EXEMI 16,62 = EXEMI [6,52 

ClfrfsG&f~Cff~f 
C CRANKCASE AND EVAPORATIVE EMISSION FACTORS 
C e ~ ~ i i f ~ ~ ~ f f ~ f r f  

6 B D O 6 1  I = 1.6 
EVAP(Ij = 8 . P  
CRANK(I2 = &.a 

61 CONTINUE 
CZCsPCRANKCASE 
C K1 : # YEARS AFTER' 1967 
C K2 : # YEARS FROM 1963 THRLJ 1967 
C K3 : # YEARS BEFORE 1963 
C CARS 

K1 = MAXQfYEAR-1967.&j 
IF, fK1 .GT. 131 GO TO 6d 
K2 = MIN63l14-K1,52 
IF (K1 .EQ. & J  K2 = YEAR - 1962 
K3 = MAXl(l4-Kl-.Ki',Pi> 
J1 = K1 + 1 
J2 = K1 + K2 . . 

52 = 8.63 



C YEARS 1963THRU 1967 -. $ .  . . . ,... . 

DO 62 J = J 1 , X  . . . . . .  

52 = 52 + DCW(3) ii .PJRVLCfJ1 . . . . 
.> . . . ,  

. . .  

62 CONTINUE \ , . . . .  . .. . 

s1 = 0.a t . '. . 

If fK3 .EQ. 431 GO TO 66 . . .  . . . . 

J 1 = J 2 t 1  
. . .  C PRE 1962YEARS . . . . 

PO 64 J = J1,lU 
... S1 = S1 + DCHCfJl P PTRVLCfJ) . . . . .  

6~ CONTINUE . . 
66 CRANKf11 = Sli;CREff1,11 + S2fCREFfl,?I : . . .  c \ 
\ GO TO 69 

C TRUCKS 
68 IF fK1 .GT. 1'5) 60 TO 76 
69 K2 = MINk3f 16-K185j 

IF (K1 .EB. 61 K2 = .YEAR - 1962 
K3 = MAX0f 16-K1 -K2, B ) .  
J1 = Ki + 1 
J2 = K1 + K2 . . 

52 = B.B 
C " YEARS 1963 THRU 1567 

DO 745 J = J1*J2 
S2 = 52 +. DTHCfJI f PTRVLTfJI 

76 CONTINUE 
51 = e.e 
If fK3 .EB. .GO..Tq 74 . .  

J1 = .J2 + 1 . 

C PRE 1963 YEARS ' . 

DO 72 J =. J1,16 ' . 

Si = S1 + DTHCfJI i5 PTRVLTfJI. 
7e CONTINUE I , . .  

C 
74.CRANKf2j = iil~CREFf1,lI. t.S2~CREffl,'21>. . .  

SUM = SlSCREFf2,li + S2fCREf!2,2i ' . . 

 CRANK^^^ = SUM S TESfHCf1) 
CRANKfYl = SUM 5 TESFHCf22 . . 

CRANKf5j = SUM S TESFHCf3i 
Cr%%sEVAPORATIONS 
C K1 : r YEARS AFTER 1972 

K 2  : # YEARS BEFORE 1.971. , , L" 
C CARS 

76 K1 = MAXBfYEAR-I972,@I 
S3 = 8.a 
52 = 0.4. 
S1 = 6.0 
IF LKI .EQ. 51 co TO' i e  

C YEARS Af JER 1972 
- .  

Kl = M i M f K l ,  141 
.DO 77 J = 1#K1 
53 = 53 + PTRVLCfJI 

.77 CONTINUE 
If. fK1 - 141 79t82a82 . . 

78 If (YEAR .LT. 19721 GO TO 179 . , . . 

C 1972 . . . . , . ; .  
79 K1 = K1 + 1 ' ;\ 

S2 = PTRVLC(K11 L .  

IF fK1 .EQ. 14) 60 TO 82 .: . :a: , ,. 

179 If (YEAR .LT.. 1971) GO TO 89 ,. . . ., .. . 



C 1971 
K1 = Kl + 1 
52 = 52 + PTRVLCfK11 . .  . 

88 K2 = MAX5ll4-K1.51 , , . ~  , . .  

IF (K2 .EQ. 61 GO TO 82 
.... ' 

a . ' I .  , . -C--YEARS-BEFWE-l-9-7-1 .- -. - - -- 

K1 = K1 + 1 
DO 81 J = K1,lY . . . . 

. ' _ "  ._ 
S1 = S1 + PTRVLCtJI .. . 

81 CONTINUE .. . . , 
b .  

. . 
C 

82 EVAPf 11 = EVEf (1,ljfSl + EVEfC1,2lQS2 + EVEf'tl, 31fS3 
C TRUCKS I 

K1 % MAXBfYEAR-1972.&i . . 

53 = B.5 . . .  

52 = 4.6 
Si = 6.B 
IF fK1 .EQ.  PI GG TO 8q 

C YEARS AFTER 1972 . . 

K1 = MIN&(Kl. 161 
DO 83 J = 1,Kl 
53 = S3 + PTRVLTfJ1 

83 CONTINUE :, . :  

IF (K1 - 161 85,88388' 
84 IF (YEAR .LT .  19721 GO 70 186 

C 1972 
85 Kl = K1 + 1 

S2 = PTRVLTfKl) 
IF fK1 ;EQ. 161 GO TO 88 

166 If (YEAR .LT .  19711 GO TO 86 
C 1971 

K1 = Kl + 1 
. . 

S2 = S2 + PTRVLTfKII 
86 K2 = MAX@flG-Kle6j a .  

IF IK2 .EQ. Bl GO TO 88 
C YEARS BEFORE 1971 

.. , 
Kl = K1 + 1 

. .  . 
00 87 J = K1.16 
Sl = S1 + PTRVLTfJl 

87 CONTINUE 
C 

88 EVAP(21 = EVEfll, llfS1 + ~ ~ E f f i ~ 2 1 k ~ 2  + EvEFil. 31fS3 
SUM = EVEff2,l)iSl + EVEFf2,2jfS2 + EVEff2,3i;iS3 . . .  
EVAP(31 = SUM 
EVAP(Y1 = .SUM 
EVAPlSj = SUM , . .. 

C . . 

CrffC~~~ffffTf& . . . 

c WEIGHTED EMISSION:"~ACTORS -,, . 
. . 

/ C f f f * ~ f ~ f ~ f f f ~ ~  
. If (DIESEL .GT. B) 80 TO 32 . 

CSfrlExCLUDf DIESEL EMISSIONS 
DO gb3 I = 1,6 
MI. = 8.43 

. . . . D0.195 K-.= 1,s .. -. 
. . . . 

WI = HI + WF~!TR'.CK~$EXEMI'IK: I 1 , ' . , , 

1% CONTINUE 
HEXEMlfl) = HI 
CONTINUE. : ;  :.-? . .  '.. ' r , , ,  I. . . . , . . .  

. @ .  _ I, + 'i.. 

C 



WEVAP = P . &  I : .  

HCRANK = 6 . B  
DO 191 K = 1,s - . .  .. . 

. . 
HT = HFCTRfK) . . . 

SVAP = wEVAP t HTiiEVAPfK) . . 

'HCRANK = WCRANK t W Tf CRANK f K ' ' . . 
191 CONTINUE 

C 
IF fCLDSTR .EQ. 48) GO TO 96 

CSrtKIGHTED COLD START EMISSIONS 
WSECO = a.o 
HCSEHC = 4.B . . 

, .  . 
GO f92 K ="1,5 ' 

HT = WFCTRfKI 
HCSECO = HCSECO' + WTfCSCOfK) 
HCSEHC = WCSEHC + HTGCSHCfK) 

192 CONTINUE 
60 TO 96 

. . 

C . .  . 
. . 

C ~ ~ ~ ~ ~ I N C L U D E  DIESEL EMISSIONS 
92 tO 94 1 = 1,6 

DWI = a.43 
00 193 K = 1,6 I 

EWI = DWI + DWFCTRfKiil.EXEMIfK, Ii 
193 CONTINUE 

MEXEMIfII = DWI 
94 CONTINUE 

C 
MVAP = B.&  
WCRANK = 5. L3 
DO 1 9 Y  K = 1,6 
DWT = DHFCTRCK 1 
HEVAP = WEVAP + PHTSEVAPfKl 
WCRANK = WCRANK + DWTfCRANK fKi 

194. CONTINUE . . 

C . . 

IF CCLDSTR .E&. 8) GO TO 96 
CSGSWEIGHTED COLD START EMISSIONS 

WCSECO = 6.a , 

WCSEHC = B . 5  
) .  

DO 195 K = 1,6 
DWT = DWFCTRlKj . . . . 

DWT.'= DWfCTR(Ki 
WCSECO = WCSECO + EWT~CSCO~K~ " 

WCSEHC = WCSEHC + DWTPCSHCCKi . . 

195 CONTINUE 
C 
CnstsfS..f6fSPff 

C PRINT TABLE GF EMISSION FACTORS FOR YEAR 'YEAR,' , ' ' ' .. 
CCs55sEE+ffssGg 

36. WRITEC6, $88) TITLE 
WRITEf6,IBSI YEAR, (1, L=1.6') 
WRITEC6,11&I 

C . : . . 

CSsacCO 
WRITEC6,12k?i) fEXEMIfI,13, I = ~ , ~ ) . , H E x E ~ I ~ ~ ~ .  CEXEP~ICI;~). f=1.6i, 

. . 
f WEXEMIf21 ' . . 

.. . 
C . ,  . 

. . CGSf SHC 
WRITEf6, 1381 EVAP, WEVAP,CRANK,HCRANK, IEXEMI~I.; 3):'  1=1,61, 



i HEXfMI (61 
-- C%Sr SCOLD-S-T-ART-EMI-SSSIONS 

IF (CLDSTR .NE. 81 WRITEi6.16Bj CSCO,).U=SECOaCSM,WCSEHC 
C 

IF tRTROfT .NE. 0) WRITEt6,1501 
C 

GO TO ie 
99 STOP 

C 
1043 FORMAT(IH1, 21X4 9A8j 
laS FORMATf 1H&, 37X, 'MOTOR VEHICLE EMISSION FACTORS FOR'. I6/1H . W X ,  

5 '(CRAMS PER VEHICLE MILEI '/1H43, 2BX, 'CLASS', 17,51122 
1143 FORMATtIH+, 1B2Xd 'WEIGHTED'/lH .8X. 'EMISSIONS'L 
12Pi FORMATtlH SX. 'CARBON MONGX1DE8/1H ,7X, 'URBAN'. lax, 6F12.2, F16.21 

f 1H , 7 X ,  'RURAL ' ,10X, 6F12.2, F16.2) 
1 M  FORMAT(lHk3, SX, 'NYDROCARBONS'/lH ,7X, 'EVAPORATIONS', 3X, 6F-12.2, 

1 F16.2/ll-I , 7Xt 'CRANKCASE', 6X. 6f 12.2. F16.211H ,7X. 
2 ' EXHAUSTS'/lH ,9X, 'URBAN', 8X, 6F12.2. F16.21 
3 1H , SX, 'RURAL', 8X, 6f12.2, F 16.2) 

1qB FORMATflH0. SX, 'NJTROBEN OXIDE'/lH .7X, 'URBAN'. lax, 6F12.2, F16.21 
& 1W ,7X. 'RURAL', 10X, 6F12.2. F16.23 

IS@ FORMAT(////lH .SX, 'NOTE : RETROFIT INCLUDED FOR CLASS 1'1 
160 FORMATt////IH Y3X, 'COLD START EMISSIONS~GRAMSl'/1H01S;5XI 

1 'CARBON MONOXIDE', 2X, 6F12.2, F 16.211H , SX, 
2 'HYDROCARBONS', 5X, 6F12.2, F16.2) 

205 FORMATtYIGj 
210 FORMAT19F8.9) 
22B fORMATtSA8/3IYl 

C 
END 





VEQEMI: PROC OPTIONSfMAINI: 
VEQEMI: ?ROC OPTIONSfHAINl: 

EXTERNAL VARIABLES r/ 
DCL 1 SPDFCTR CONTROLLED EXT, 

2 SADJF-COf81 FLOAT DECf6) INITf2.825, 8.8825. 1.82834# 
6.4332667, 1.79335, b3.317667, 1.51. 4.5121. 

- -- -- - - - -2 SADJFxHC-f 8 I- FL-OAT-DEC-(6 1- 1NI T72.35,- B ,36257 -1 .-566x7 - 
- 

fi.B23333, 1.585, 0.0132, 1.39165, &.9093333: 
DCL 1 VEQTRIPfNl CONTROLLED ExT, 

2 f SHORT, LRES, LNRESI fLOAT DEC (61 : 
DCL 1 EMIZONEfNI CONTROLLED EXT, 

2 fCOEMI-PONE, HCEMI-ZONE, MEMI-ZONE2 
FLOAT DECfGI INIT(&): 

DCL I CLDZONEfNj CONTROLLED EXT. 
2 fCSCO-ZONE,CSHC-ZONE1 FLOAT DECf62 INITfBI: 

5 LOCAL VARIABLES r/  
DCL f CATSEDT. CATS65, CATS85, MERGEXX, ORG I NxX 2 FILE RECORD: 
DCL (PTR-XX, PTR-65, PTR,85,Q,Xx, 0-65, 0-851 PTR: 
DCL 1 DATA-XX BASEDfPI, 

2 IN-XX,YEAR-XX,TYPE-XXj FIXED bINf311, 
2 DATAfLGTH REFERIN-XXj2, 
3 [MILES,SPEED) (23 FLOAT DECL6j: 

DCL 1 ID-XX BASEDfQl, 
2 I-XX FIXED BINf311, 
2 FLAGSfLGTH REFERfI-XXij, 
3 fLfX blTfli ALIGNED, 
3 ID CHARflBlt 

DCL 1 EMISSION-FACTORS, 
2 f CO-URBAN, CO-RURAL, 

EVAP, CRNK , HC-URBAN, HC-RURAL , 
NO-URBAN, NG-RURAL2 FLGAT DECf62: 

DCL 1 CLDSTR-VALUES, 
2 f CSCOEF, CSHCEF, SHORTF, LRESF, LNRESF 2 FLGAT DEC I6 1 : 

DCL IMILES-FLAG,SPEED-FLAG2 (MAX2 BITfl2 ALIGNED CONTROLLED: 
DCL (COLD-START, DOWN INITf'&i'bj, MULT-SETS, SAVE-ZONES, 

UP INITf'14B2j BIT(1) ALIGNED: 
DCL XX PICTURE'99': 
DCL fCLDSTR, EMISF. GPTEDT, GPTMRC, GPT65. GPTb5, PREPR, SAVE2 

CHAR1 31 : 
DCL UNIT-TYPE CHAR182 INITf'ZGNE'2: 
DCL ROAD-TYPESf22 CHAR181 INIT('FREEWkY','ARTERlAL'j: 
E L  STARS CHARflBI INITf'rrs&rrrsr%'j: 
DCL INTERVAL131 CHAR(131 INITi'DAILY'~ 'PEAK HOUR', 

' OFF PEAK HOUR ' 2 : 
DCL PHRASE1 CHARL232 INITL' DATA FILE EXPECTED BUT'): 
DCL PHRASE2 CHAR1341 INIT 

f' DATA FILE HA3 INPUT - TERMINATING'): 
DCL TITLE CHARf8Bi: 
DCL INDEXfN1 FIXED BINf312 CONTROLLED: 
DCL (I,KtLGTH,M,MAX,MAX-6StMAX,8S,N.NINDV,NSEQ,NSETS.NZONE, 

N-SET, N-ZGNES. DRG-YEAR, TYPE. YEAR, ZONEI,ZGNE2, 
FSET,rFSETSj FIXED BINL312: 

DCL fCSCG.CSHC,C1,C2,ECOf23,EHCf2~~ENOf21,EVAP-CRNK,FACTORf41. 
HSCO, HSHC, VEQMI VEQSP, ZECa, ZEHC, ZENG, #TRIPS 1 

FLOAT DECf63: 
liCL f ART-MILES, FWY-MILES, TECG. TEHC, TEM, TCSCO, TCSHC, 

TECO-SET, TEHC-SET, TEND-SET, TCSCO-SET, TCSHC-SET 2 
fLOAT DECf162: 

ON  END^ il~f SYSI.N~ GO TO'FINISH: 
ALLOCATE. SP.DFCTR: 

: 



NEXT-CASE: 
OPT6S,OPT85, OPTEDT, OPTMRG = ' d .  

TYPE = 1: 
GET DATA( OPT65*0PT85, OPTEDT, GPTHRG, TYPE 1 : 
If OPTMRG = 'INP' THEN GO TO JNPMRG: 
IF OPTEDT = ' INP'  THEN GO TO INPEDT: 
IF OPT65 = ' ' 8 OPT85 = ' ' THEN DO: 

PUT EDITf'NO INPUT DATA - EXECUTION TERMINATING') 
LRfF1) I :  

GO TO FINISH: 
END: 

BET DATRfMAx): 
LGTH = MAX: 
IF OPT85 = 'INP' THEN Y85: DO: 

1 s  INPUT CATS 1985 FILE a/  
ALLOCATE DATA-Xx, ID-XX. MILES-F LAG, SPEED-FLAG: 
YEAR-XX = 1985: 
TYPE-XX = TYPE: 
PTR-85 = P: 
Ci-85 = Q: 
DO I = 1 TO MAX: 
FLAG( I1 = DOWN: 
MILES-FLAGfIj = DOWN: 
SPEED-FLAGfI) = WHN: 
END: 
YEAR = 1385: 
CALL CATSFILEfCATS85,PTR-85,QQ8S5MAXXdSj: 
END Y85: 

IF OPT65 = ' INP' THEN Y65: DO: 
/P INPUT CATS 1965 FILE 5 1  

ALLOCATE DATA-XX, ID-XX: 
YEAR-XX = 1965: 
TYPE-xx = TYPE; 
PTR-65 = P: 
Cj-65 = 0: 
IF AALLOCATION~MILES-FLAG2 THEN 
ALLOCATE MILES-FLAG,SPEED,FLAB: 

DG I = 1 TO MAX: 
fLAGfIj = DOWN: 
MILES-FLAG f I 1 = DOWN: 
SPEED-fLAGiIj = DGHN: 
END: 
YEAR = 1365: 
CALL CATSFILE (CGTS65, PTR-65, Q-65, MAX-652 7 
END YG5: 

1 s  END OF CATS INPUT is/ 
If OPT65 = ' ' I OPT85 = ' ' THEN DDr 

PUT EDITf'EXECUTION CANNOT CONTINUE') fRlF1i): 
IF OPT65 = ' ' THEN PUT EDITf'CATS 1365 NOT INPUT'Z 

LRfF21 I :  
IF OPT85 = ' ' THEN PUT EDITI'CATS 1985 NOT INPUT') 

fRfF21): 
GO TO FINISH: 
END: 

FREE MILES-FLAG, SPEED-FLAG: 
/r CHECK FOR CONSISTENCY OF INPUT FILES +/ 

IF MAX-65 A= MAX-85 THEN DO: 
PUT EDITI'INCONSISTENCY IN-INPUT FILES') IRffljI: 
IF MAX-65 MAX-85 THEN PUT EDITf's1365 UNITS',MAx-65. 
' EXCEEDS #I385 UNITS',MAX-8Si CRfF213: 



ELSE PUT EDITf'r1385 UNITS4.MAX-85; 
' EXCEEDS r 1965 UN I TS ' . MAX-65 1 f.R f F2 1 1 : 

PUT EDIT(' LOWER VALUE ASSUMED') IAl: 
END: 

N = MINf MAX-65, MAX-851 : 
- -- - - - - - - -- - - - - - - -- -- - - - 

LGTH = N: 
ALLOCATE DATA-xx, ID-xx: 
PTR-XX = P: 
Q-XX = Q: 

/t CHECK FOR CONSISTENCY OF INPUT DATA 5 1  
PUT PACE EDITf'INCONSISTENCY IN',UNIT-TYPE,'DATA') 

(Xf19). Af16),2fX12i, At41 1): 
PUT ED1TfINTERVALtTYPE)i (R(F3JI: 
PUT SKIP: 

PCHK: 00 I = 1 TO N: 
IF Q,65-)FLACfIj B Gi-85-)FLAG(IJ THEN FLAGfIl = UP: 
ELSE LK): 

FLAG f I 1 = DOWN: 
PUT SKIP EDITfIi fXflL31,Ffulj: 
IF 4-65- )F LAC( I i THEN PUT EDITf ' 1965 NOT DEFINED' 1 

fCOLUMNf2#j A1 : 
If AQ,~~-)FLAB~II THEN PUT EDITf'1985 NOT DEFINED'L 

fCOLUMNf433, A): 
END: 

END PCHK: 
IF OPTEDT = 'OUT' THEN 00: 

/r OUTPUT EDITED CATS DATA 
PTR-65-)N-XX = MAX-65: 
Gi-65- )I-XX = MAX-65: 
HRITE FILEfCATSEDTI FROMfMAx-652: 
MITE FILEtCkTSEDTj FROMfPTR-65-)DATA-XX1: 
MITE FILEfCATSEDT) FROMfQ-65-)ID-XXI: 
PTR-85- JN-XX = MAX-85: 
&-85-)I-XX = MAX-85: 
WRITE FILEfCATSEDTj FROMlMAx-$51: 
WRITE fILEfCATSEDTi FROHfPTR-85-)DATfi-XX): 
MRITE FILEfCATSEDTi FROM(&-BS-)ID-XXj: 
CLOSE FILEfCATSEDTi : 
END: 

GO TO MRG: 
1 s  INPUT EDITED CATS DATA r/  
INPEDT: READ FILEfCATSEDTj INTOfMAX-652: 

LGTH = MAX-65: 
ALLOCATE DATA-XX, ID-XX: 
READ FILEfCATSEDT1 INTOfDATA-XXI: 
IF YEAR-XX A =  1965 THEN DO: 

PUT COXTf1965,PHRASE1,YEGR-XX,PHRA$E2i fRfF4I1: 
GO TO FINISH: 
END: 

READ FILEfCATSEDT1 INTOfID-XX): 
PTR-65 = P: 
Q-65 = Q: 
READ FILEICATSEDT) INTOfMAX-851: 
LGTH = MAX-$57 
ALLOCATE DATA-XX, ID-XX: 
READ FILEICATSEDT) INTOIDATA-xxl: 
IF YEAR-XX A= 1985 THEN DO: 

PUT EDIT( 1985, PHRASE1, YEAR,XX, PHRASE21 fRfF4) i : 
GO TO FINISH: 
END: 



READ f ILE(CATSEQT1 IN7Of I,D-XXj :, 
PTR-85 = P: . 

N = MIN (MAX-65, MAX-B5 3 : 
LGTH = N: 
ALLOCATE DATA-XX. ID-XX: 
PTR-XX = P: 
13,XX = 13: 
DO I = 1 TO N: 
FLAG(I1 = 13-65->FLAGfI3 8 Q-85-)FLAGfI1: 
END: 

/& MERGE i965 8 1985 DATA FOR 'YEAR' $1 
MRG : BET DATA 1 YEAR 1 : 

C1 2 1985 - YEW: 
C1 0 C1/2@: 
C2 YEAR - 1965: 
C2 s C2/2&: 
PUT PAGE EDIT1'SUMMARY BY ',UNIT-TYPE, ' FOR', YERR3 

1x1351, A, Af83, k, Ff51 1: 
PUT EDIT(INTERVALtTYPE)3 fR(F321: 
PUT EDITfUNIT-TYPE,ROAD-TYPES1 fSKIPf23.Xfl23,A(41, 

Xt191.Af83, Xf3BI,Af813; 
PUT EDITi0MILES/1B@','SPEED1MPH3','MILES/1BB', 'SPEEDfMPHI'j 

(SKIP, X1261. C), X(73,Aa X(12l.A,xf83.A1: 
FWY-MILES, ART-MILES = a: 

#M-1: DO I = 1 TO N: 
PUT EDIT1I3 [SKIP, Xf12l,FfY13: 
IF FLAG(I 3 THEN iM-2: DO: 

IDfI3 = Q-85-)IDfI3: 
DO K = 1 TO 2: 
M1I.F.SfJ.K) = P I  C PTR-65-)MILES4I.II3 + 

C2 5 PTR-85- >MILES f I, K 2 : 
SPEEDfI,Ki = C1 5 PTR-65-)SPEEDfI,Kj + 

C2 5 PTR-85- )SPEED( I. Kl: 
END:, - 

PUT EDIT1 1MfLESfI,Kl,SPEEDfI,Kl DO K = 1 TO 23 j 

fX193,F161~X(111~F15~13jXf161iFC63~Xf123,Ff5, 132: 
fWY-MILES = FWY-MILES + MILES(I,lj: 
ART-MILES = ART-MILES t MILES(1,2j: 
END #M-2: 

ELSE PUT EDITf'NO DATA DEFI&D'~ fCGLUMNfSBl,Ai: 
ENIj #M-1: 
PUT EDITf'TOTAL MILES11B@',ROGD,TYPES,FWY-MIlES,WT-MILES3 

(SKIP( 33, x14L,3, A, SKIP, xfll3.2fx(221. Af831. SKIPf23, 
XfS2. 21Xf232, F18l13: 

IF GPTEDT = 'OUT' THEN DO: 
PTR-65-)N-XX = MAX: 
5-65- ) I-XX = MAX: 
PTR-85-)N-XX = PIAX: 
6-85- )I,XX = MAX: 
END: 

FREE PTR-~~-~DATA,XX,Q-~~-,ID-XX,PTR-~~-)DATA-XX,Q-~~-)ID-XX: 
IF OPTMRG = 'GUT' THEN DO: 

/e OUTPUT CATSAERGED DATA FOR YEAR 'YEAR' 51 
XX = YEAR - 19BB: 
OPEN FILEIMERGEXXL OUTPUT TITLEf8MERGE'I1XX3: 
MITE FILEfNERGEXXi FRGM1N): 
YEAR-xx = YEAR: 
TYPE-XX = TYPE: 



WRITE fILE(MERCEXX) FROMLDATA-xXI: 
WRITE FILEfHERGExxl fRo~(ID-xx): 
CLOSE FZLEfMRGEXXl: 
END: 

Ci;OOT_O0CM C-: 
/r INPUT DATA FOR YEAR 'YEAR' 51 
INPHRG: GET DATAfYEAR): 

xx = YEAR - 19~5: 
OPEN FILEfMERGEXX) TITLEt'MfRGE'IIxx): 
READ FILE(MERGEXX) INTOlN): 
LCTH = N: 
ALLOCATE DATA-XX, ID-XX: 
READ FILECHERGExXl INTOfDATA-xx): 
If YEAR-XX A= YEAR THEN DO: 

PUT EDITfYEAR.PHRASEi,YEAR-XX,PHRASE21 fRfF4)): 
GO TO FINISH: 
END: 

IF TYPE-XX A= TYPE THEN DO: 
PUT EDITfINTERVALITYPElaPHRASEl1 INTERVALITYPE-XX2,PHRG3E2) 

(RfFSjj: 
GO TO FINISH: 
END: 

READ fILE(MERGEXX1 INTO(ID,XXi: 
PTR-xx = P: 
&,XX = Q: 
CLOSE FILECMERGEXXj: 

CALC: GET LISTfSAVE,PREPR.CLDSTR,EMISF, NSETSj: 
If SAVE = 'END' THEN GO TO NEXT-CASE: 
IF SAVE = 'SAV' THEN SAVE-ZONES = '1 'B: 

ELSE SAVE-ZONES = 'B'b: 
IF PREPR = 'PRE' THEN tP-1: DO: 
15 PREPROCESS VOlUME/SPEED DATA 

GET DATAl#FSETSl: 
IiO FSET = 1 TO #FSETS: 
BET LISTfFACTORl: 
NSEQ, NINIjV = Pi: 
GET DATAlNSEQ, NINDVI; 
If NSEQ > B THEN #P-2; DO: 

DO M = 1 TO NSEB: 
GET LISTfZONEl,ZONE2i: 
DO I = ZGNE1 TO ZGNE2: 

MILESfI. 12 = MJLESII, 11 f FACTOR(1): 
MILES( I,21 = MILES( I, 2) 5 FGCTORt2): 
SPEEDfI, 1) = SPEEDII, 12 % fGCTOR(3j: 
SPEEDlIa2j = SPEEfilI,2j 5 FGCTORCYj: 

END #P-2: 
If NINDV ) 8 THEN #P-3: DO: 

DO M = 1 TO NINDV: 
. ,GET LJSTIIi:. 

. . MILES(I,lj = MILES(I,~~ C FAL"TGRf1): 
MILES(I, 2Z = MILES( I, 2j G FACTOR(2)c 
SPEEDlI, 1.1 = SPEED(.I, 12 5 FACTGR(3): 

. . SPfED(I, 21. = SPEED( I, 22 r FGCTORlY): 
END rP-3: . . 

END #P-1:' . 
/k END OF PREPROCESSI'NB 5/ 
IF CLDSTR A =  ' ' THEN #ORG: DO: . . 

COLD-START = '1 '0: 
. ALLOCATE VEQTRIP: . 

. . .  , . .  IF CLDSTR.^= 'INP' -THEN 110: 



CALL ORIGIN: 
IF CLDSTR = 'OUT' THEN DO: 

. . 

OPEN FILEfORGINXxl OUTPUT TITLEf'ORGIN'IIxxl: 
WRITE FJLEfORGINxXj FkOMfYEARjt 
WRITE FILELORGINXXj FROM(VEQTR1P:I: 
CLOSE FILEfORBINXXj: 
END: 

END: 
ELSE DO:. 

. . .  

OPEN FILEfORCINXXi TITLEC~.ORG~N'IIXXI.:-. ' 

READ FILElORGINXXI INTGfORB-YEAR): 
READ FILEfORGINXXl INTOfVEQTRIPl: . 

. .  . 

I f  ORB-YEAR A =  YEAR THEN DO: 
60 TO FINISH: . . 
END: - .  

CLOSE FILEfORGINxXl: 
END; 

END eGRG: 
ELSE COLD-START = '@'B: 
IF SAVE-ZONES THEN DO: 

ALLOCATE EMIZONE: 
IF COLD-STAR T THEN ALLOCATE CLDZONE: 
END: 

IF EMISF = 'CLA' THEN #CLASS: DO: 
/ G  USE EMISSION FfiCTORS BY "CLASS" fGR EACH' ZONE $1 

CALL CLASS f NSE TS, PTR-XX, Ij-Xx, COLD-S TART, SAVE-ZONES : 
END #CLASS:. . - 

ELSE #NGHT-SET: DO: 
/r USE THE M ~ ~ ~ ~ ~ ~ ~ ~ u  SET OF EMISSION FACTORS IN EACH ZONE r/ 
IF NSETS > 1 THEN DO: 

MULT-SETS = '1'8: 
TFCD. TFHII. TFNii. TP.Sf!Tr. TCSHII ; 2: 
END: 

ELSE MULT-SETS= ' B ' B :  
ALLOCATE INDEX: 

#SET-NO: 
DO N-SET = 1 TO NSETS: 

. TECG-SET, TEHC-SET, TENO-SET = a: 
PUT EDITfdMDTOR VEHICLE EMISSIONSLGRAMS/l50j FGR0.YEGRj 

(PAGE, xf33j,G, Ff6jj: 
PUT EDITfINTERVALLTYPEjI LRlF3)): 
I F  MULT-SETS ' THEN PUT EDITL'SET NO. ', N-SET) LXf18j, A, F13jj: 

'. GET LISTLTITLEj: 
PUT- EDITL.TITLEi [SKIP, XL3C31, Aj: 

: PUT EDITf [STARS DO K = 1 TO 161 l fSKIPf2j,XL2@j,l& Afl5ij: 
PUT EDJTf'EMISSION FACTOR~LGRAMS/MILEi'.'CO'.'HC','NO', 

'URBAN', 'RURAL', 'EVAP', 'CRANK', 'URBAN', 'RURAL', 
'URBAN', 'RURAL ' j 

[SKIP, Xi56j.A) SKIP, X i 3 3 j , A f 2 j ; 2 L ~ E 3 ~ j ~ A L 2 j i ,  SKIP, ~(222, 
2LXf51,AfSjl. XLllj,Afq9; 3fXiSjjAi5jj.~f61, 
2fXf5j, AlSjjj: 

GET LISTlEMISSION-FACTOR* 
EVAP-CRNK = EVAP + CRNK: 
PUT EDITLEMISSION-FACTORS1 LSKIPf2l,Xf22j,2 FL15,23, 

XfSl, 4 FflB, 22, Xf6j,2 FflB,Zjj: 
If COLD-START THEN DO: 

TCSCO-SET, TCSHC-SET = 0: 
GET LIST f CLDSTR-VbLUES 1 : 
PUT' EDITf 'COLD START EMISSION FACTG~SLGRAMS/T~IP~ ', 

'SHORT ". ' LRES * . 'LNRES ' . CLDSTR-VALUES 2 



CSCOEF = CSCOEF/~BB: 1s EMISSIONS IN GRAMS/~BIZ r/ 
.- CSHCEf-=-CSHC-Ef-/-1 BB:- 

EN&: 
PUT EDIT( (STARS DO K = 1 TO I&) I fSKIP41I,Xf2LTl.18 AflBjI: 
PUT EDITIUNIT-TYPE, 'CO', 'HC','NOf. [ROAD-TYPES DO K = 1 TO 333 

fSKIPf21, X461, AfYj, X1231, A421, 
X1341, At23, Xf343,A123, SKIP, x(lb33, 3fXtl23, At83. ~(01, Alt33 3 3: 

IF COLD-START THEN PUT EDITi('COLD START' DO K = 1 TO 333 
ISKIP, XE23,3tx(263,AtlB3 13: 

PUT EDITIi4TOTAL' DO K = 1 TO 311 (SKIP,31xf31),A(Sjjj: 
1% INPUT ZONE SELECTIONS FOR THIS SET Of EMISSION FACTORS E/ 

GET DATA4NSEQ. NINDV3: 
/S BUILD ZONE INDEX S/ 
N-ZONES = gi: 

IF AMULT-SETS 8 NSEQ ( 8 THEN #K-1: DG: 
N-ZONES = N: 
GO I = 1 TO N: 
INDEXiI> = I: 
END #K-1: 

ELSE #K-2: DO: 
IF NSEQ ) & THEN #K-3: DO: 

DO M = 1 TO NSEG: 
GET LISTfZONEl, ZONE2j: 
DO I = ZONE1 TO ZONE2: 

N-ZONES = N-ZONES i 1: 
INDEXiN-ZONES2 = I: 

END # K - 3 :  
If NINDV ) B THEN #K-4: DO: 

DO M = 1 TO NINDV: 
GET LISTiI1: 
N-ZONES = N-ZONES t 1: 
INDEXfN-ZONE33 = I: 

ENIj PK-4: 
END #K-2: 

tL-1: DO NZONE = 1 TO N-ZONES: 
I = INDEXfNZONEj: 
PUT EDITIII fSKIP121, Xt63,fl4jj: 
IF FLAG( I3 THEN #L-2: DO: /r UNIT DEFINED 5 /  

rL-3: DO K = 1 TO 2: 1% K=l FREENAY: K=2 ARTERIAL f/ 

If MILE34 1, KI ) B THEN DO: 1% DATA AVAILABLE S/ 

VEQMI = MILESII,KI: 
VEQSP = SPEED( I, K I : 

DETERMINE WHETHER RURAL OR URBAN CLASS 5 1  

IF VEQSP ) 35 THEN #RURAL: DO: /a. RURAL % /  
ENO4KI = ND-RURAL f VEQMI: 
If VEOSP ) SB THEN W: / 5&(SP(=65 g/ 

If VEQSP ) 65 THEN VEQSP = 65: 
M = 7: 
END: 

ELSE M = 5: / 35<SP(=5B %/ 

ECGIKI = (SADJF-COIMI - 3ADJF-COiMilJfVEQSPl S 

CO-RURAL s VEQMI: 
EHCfKj = f fSADJf-HC(M1 - SADJf-HC(M+ljfVEQSPjf 

HC-RURAL t EVAP-CRNK 3 f VEQMI: 
ENlj  #RURAL: 

ELSE #URBAN: DO: /r URBAN %/ 
ENO(K3 = NO-URBAN f VEQMI: 



I VEQSP > 28 THEN M = 3: 15 ea<s~(=35 r/ 
ELSE DO: /P ~B(=sP<=~& $1 

IF VEQSP < 1B THEN VEQSP c 19: 
M = 1: 
END: 

ECOiKI = (SADJf,CO(Mj - SADJF-COfMt119VEOSPj G 

CO-URBAN s VEQMI: 
EHCIKI = ( ISADJf-HCIMj - SADJf,HCiMtllfVEQSPj+ 

HC-URBAN + EVAP-CRNK j G VEQMI: 
ENIj @URBAN: 

END: 
ELSE DO: /r DATA IS ZERO s/ 

ECOfKj @: 
EHClKi = l3: \ 

ENOiKj = &: 
END: 

END #L-3: 
ZECO = ECOill + EC0121: 
ZEHC = EHC(11 t EHCi21: 
ZEN0 = ENGllj + ENOf2i: 
PUT EDITiECO,EHC,ENOi 13fxf8i,Fi12. lj, X(4j,FL12,1I1): 
IF COLD-START THEN DO: 

#TRIPS = SHORTffSHORTlII t LRESFfLRESiIi 
+ LNRESFSLNRES i I 2 : 

CSCO = CSCOEF G #TRIPS; 
CSHC = CSHCEF f #TRIPS: 
PUT EDITLCSCO,CSHCj iRlF6ji: 
ZECO = ZECO + CSCO: 
ZEHC = ZEHC t CSHC: 
TCSCO-SET = TCSCO-SET t CSCO: 
TCSHC-SET = TCSHC-SET t CSHC: 
END: 

PUT EDITiZECG,ZEHC,ZENOI iRiF6i): 
TECO-SET = TECG-JET t 2ECO: 
TEHC-SET = TEHC-SET + ZEHC: 
TENO-SET = TENG-SET t ZENO: 
IF SAVE-ZONES THEN DO: 

COEMI -ZONE i I 1 = ZECO: 
HCEMI-ZGNEiIj = ZEHC: 
NOEM I -ZONE f I 1 = ZENO: 
IF COLD-START THEN DO: 

CSCO-ZGNEiZZ = CSCO: 
CSHC-ZONElIj = CSHC: 
END : 

END: 
END #L-2: 

ELSE PUT EDITf'NG IiATA DEFINED') fXf531,Aj: 
END #L-1; 
PUT EDITi'TOTAL EMISSIONSfGRAMS/1fi*55jd, 'CG'. 'HC'. 'NO') 

fSKIPL42, X157j, 12, SKIP, 3fxf 341, ki2ii!: 
TECG-SET = TECO,SET/lBBB: 
TEHC-SET = TEHC-SET/l&BO: 
TENO-SET = TENO-SET/lBB&: 
IF MULT-SfTS THEN DO: 

TECO = TECO t TECO-SET: 
TEHC = TEHC t TEHC-SET: 
TEN6 = TEN0 t TENO-SET: 
END: 

IF COLD-START THEN DO: 
TCSCO-SE T = TCSCO-SE T/l&i343: 



. ,  . . . .  

HSCO = TECO-SET - ' TCSCO-SET: . . 

TCSHC-SET = . TCSHC-SE T/l@&ffi: 
HSHC = TEHC-'SET - TCSHC-SET:. 
PUT EDIT L 'HOT START' ;HSCG, HSHC, TENO-SET, 'COLD START' 
- T%SC'G1SET7TCSACZS€~TT ' TOTAL ' , TECO-SET, 

TEHC-SET, TENO-SET). -fSKIPf21, Xf61, 
Af9j, XLlIj,FL12,1j,2~XL241,f (12, 1)I1~~I~f21, 
Xf61~Al1Bl~Xf1B~,ffI2~ 11,Xf24),ff122 11. 
SKIPf2).XL6j,Af51, Xfl5j, Ff12,11, ' 
2fXf24j,Ff12,1131: 

If MULT-SETS THEN. DG: 
TCSCO. = TCSCO t TCSCO-SET: 
TCSHC = TCSHC + 'TCSHC-SET: 
END: 

END: 
ELSE PUT EDIT( TECG-SET, TEHC-SET, TENG-SET) fRLf6j j : 
END #SET-NO: 
FREE INDEX: 
IF MULT-SETS THEN #SUMMARY: DO: 

/f SUMMARY f /  

PUT EDITf'TfiTGL EMISSIONSlGRANS/1BffSj','CO8,'HC','NG') 
(PAGE, XL571, A, SKIPf2j, 3fxf 341, Af2111: 

IF COLD-START THEN DO: 
HSCO = TECO - TCSCO: 
HSHC = TEHC - TCSHC: 
PUT EDITf !HOT START', HSCO. HSHC. TENG. 'COLD START', 

TCSCG, TCSHC, ' TOTAL ' , TECO, TEHC, TEN6 j 
, .  [SKIPf3j, xiGI, . , 

Af91, Xfllj,Ff12, 11,2[XL241,Ff122 11). SKIPf2j, 
Xf61rGf15j, XflL3i.Ff12, li,xf2qj,F(z2, 11, 
SKIPfZj, Xf61.Rf51, xLi5'jj F(12,1jj 
2LXf24j,Fi12,1jjl: . 

END: 
ELSE PUT EDITLTECO,TEHL',TENO~ .[R(F6j): 
END @SUMMARY : 

END #WGHT-SET: ., . 
FREE DATA-XX, ID-Xx: 
If CGLD-START THEN FREE VEGiTRIP: 
IF SAVE-ZONES THEN DO: 

CALL ZGNESfB-XX,COLD,START): 
f REE . EM I ZONE: 
IF COLD-START THEN , FREE CLDZGNE: 
END: 

GO TO NEXT-CASE: 
FINISH: STOP: I 

CATSFILE: PROC~TAPEIN.Q:'R,PTRMAXI: = . .. 

fiCL TAPEIN FILE RECORD, fQ, R1 PTR,,PTRMGx FIXED BIN( 31'1: 
DCL 1 CARD BASEDIP), 

2 UNIT-ID CHARLlffiI, 
2 REC-CODE CHARf21, 
2 UNIT-# CHARfSj, , . 

2 VALUE132 CHARLlGI, 
2 BLRNK CWRf 152: 

DCL PTR FIXED BINf311: . . 
GN :E~DFILE(TAPEIN~, , GO TO SU~MARY: : .  
PTRMAx = 13: 

INPUT: READ FILEfTAPEINj SETLPJ: 
IF REC-CODE = ' 1' THEN ..#MILES:2 DO: . . . . 

GET STRINGfUNJT-rj EDIT.fPTR)'~LRfFli.jt 
IF PTR PTRMAX THEN PTRMAX = PTR: 



IF &PEED-FLAGfPTRj THEN . . R-)IDfPTR) = UNITLID: 
MILES-FLAG4 PTR). = UP: -' 

GET STRIMfVALUEf TYPE3 1 EDITfQ- )MILESfPTR, 11. 
Q- )MILES(PTR, 2.1 j fRfF2)): . 

. END #MILES.: . . 

ELSE: , *SPEED: DO: . . 

IF . REC-CODE .I= ' 2' THEN GO '.TO rNPUT: 
, CET STRINGfUNIT-+I EDIT.fPTR3 fRlFIII:. 

IF . PTR ) . PTRMAx -THEN PTRMAX = PTR: 
IF AMILES-FLAG(PTR~ THEN R-)ID~PTR~ = UNIT-ID: 
SPEED-FLAG f PTR) = UP: 
GET STRINGfVALUEf TYPE) I EDITfQ- )SPEED(PTR, 1). 
Q-)SPEEDfPTR, 2) I (RfF23j: h 

END #SPEED: 
GO TO INPUT: 

SUMMARY: CLOSE FILEfTAPEINj: 
PUT PACE EDIT[ 'SUMMARY BY ', UNIT-TYPE, ' FOR', YEAR3- 

txi352, A,~f$j,A,~f~jj: 
PUT EDIT( INTERVALfTYPElj fxfZj, Af13jj: 
PUT EDITlUNIT,TYPE,.ROAD-TYPES3 fSKIP(2j,Xl12i.Af41, 

Xt191, Afdj, Xf3b31, Af8)): 
PUT EIiITf 'MI.LES/16@'.. 'SPEEDIHPHj ', 'MILES/1ffiCli8. 

'SPEEDIMPHI '3 fSKIP,.Xf261, A, xf7j. A, Xf12I. A, Xfdj,. Aj: 
fWY-MILES, ART-MILES = 0: 

pS1: DO I = 1 TO PTRMAX: 
PUT EDITfIj fSKIP,Xf12).Ff4jj:. 
IF MILES,fLAG(Il, 8 SPEED-FLAG(I3 THEN rS2: DG': 

j?.-)FLAGfI1 = UP: . .  

PUT EDITffQ-)MILESfI,Kj,Q-lSPEEDfII'Ki DO K = 1 TO 233 
.(Xf5i. Ff61. XCllI,F~S..lJ. XL16j,Ff61. 

Xf121aFf5, 121: 
FWY-MILES, = FWY-MILES t Q-)MILESf141j: 
ART-MI LES = ART-MILES. + &- >MILES ( 1,2 j : 
END #S2: 

ELSE DO: , . 

IF AHILES-FLAGfIj THEN PUT EDIT 
1 'NO MILES ASSIGNED' 2 -ICGLUMNf31j.A): . . 

IF ASPEE~~-FLAG(I~ THEN PUT EEIT 
('NO SPEED ASSIGNED'Z (COLUMNf651,AI: 

END: 
E m  oS1: 
PUT ED1 T( ' TOTAL MILES/155', ROAD-TYPES, fWYYMjLESS ART-MILESj 

fSKIPf31, XfUUj, A;.SKIP, xf11ii 2txf222, Af8jj, SKIPf2j. 
X13),2tX123j,Ff8jij: 

fiE TURN: 
F1: FORMATlFf5j): 
F2: FORMATf2 Ff8, P I  3: 

END. CATSFILE:' 
ORIGIN: .PRGC: 

DCL f ORGN65,ORGNdS I FILE RECORG; 
DCL 1 CARD BASEDIPTRI, 

2 ZONE,# ' CHARf 41, ' 
2 FILL-1 CHARfGj, 
2 TRIPS CHGRf 18j ,- 
~ ' F I L L ~  CHARf521: . - 

ljCL I #TRIPS-65, STRIPS-851 1 3. NI FLOAT KC1 6 I CONTROLL'E? ... . 
INITtf 3fN3&1: 

, DCL PROD FLOAT DECf 61 : . .  .. 

ON ENDF ILE I ORGMS 1 , GO .TO ' # 0-2:. . .  . . . 
ON ENDFILEfGRGN8Sj. GO TG .#G-4: . . ' . . 

. . , .: L 



ALLOCATE r.TR1 PS-65: 
PUT EDITf'.IWONSISTENCIES FOR 1965 DATA') fRfF112: 

, PUT SKIP: :' . .  :. . . 

SO,: .RE-fiI) FILE(ORGN~~)- SETIPTRI:". ' . 

GET STRING(ZON€,#) EDITfIl (FfYIj:,. 
IF I ( = N THENDQ: --- 

If FLAB[ I) THEN:. GET' STRING~TRIPS-2 ~ D I T  
faTRIPS-65fl.I1, $TRIPS-65f2,II. #TkIPS-65f3,111 
(3 ff6lI: 

ELSE PUT EDIT 
f'ORICIN M T A  BUT NO CATS DATA FOR ZONf',II fRfF2jj: 

END: 
ELSE PUT EDIT 

f80RIBIN DATA BUT NO CATS DATA FOR ZONE', I1 fRLF2Ij: 
GO TO 80-1: 

SO-2: CLOSE FILE f ORCN65 1 : 
ALLOCATE *TRIPS-85: 
PUT EDITf'INCONSISTENCIES FOR 1385 DATA') fRfFlI2: 
PUT SKIP: 

r0-3: READ FILEfORGN85J SETfPTRj: 
GET STRINGfZONE-#I EDITfII fFfYjj: 
IF I ( =  N THEN DO: 

IF FLAGfIj THEN GET STRIMfTRIPSl EDIT 
t#TRIPS,85fl,Ii, rTRIPS-85f2211, ttTRIPS-85f3, IIj 
I3 Ff6il; 

ELSE PUT EDIT 
('ORIGIN DATA BUT NO CATS DATG FOR ZGNE',II fRfF2ij: 

END: 
ELSE PUT EDIT 

L'ORIGIN DATA BUT NO CATS DATA FOR ZGNE'.Ij fRLF231: 
' GO TO vG-3: 

30-4: CLOSE FILEfORGN85j: 
PUT EDITf 'ORIGIN SUMMARY FOR', YEAR2 (PAGE, xlY3I,G, FiSjj: 
PUT EDITf'ZGNE', 'SHORT', 'LONG RES'. 'LONG NGNRES'L 

f S K I P . X L 1 6 ~ ~ A L Y ~ ~ X f l 7 j , A f 5 I j X i 1 4 I , A L ~ j j X L l 1 ~ ~ A i 1 l ~ ~ :  
PUT SKIP: 
IF OPTMRG = 'INP' THEN DG: 

C1 = 1.585 - YEAR: 
ci = C1/2ffi: 
C2 = YEGR - 1965: 
C2 = C212B: 
END: 

#O-5: DO I = 1 TON: 
PUT EDITf Ij (SKIP, xll61, FfYj 3 :  
IF FLAGf I2 THEN DO: 

PROD = rTRIPS-65L1,Ij % rTRIPS-85L1,Ij: 
If PROD > b3 THEN DO: 

, SHORTLIi = ClS#TRIPS,65fl,Ii 
t C22#TRIPS-a5f 1, Ij: 

LRESflj = Cl%#TRIPS,6Sf2,Ij 
t C2&#TRIPS,85(2. I1 : 

LNRESflI = CIG#TRIPS_65f3,1j 
t C2frTRIPS-85f 3, I I: 

PUT EDITfSHORTfII,LRESfIl,LNRES(Ijj 
f3fXf7j,Ff15Ijj: 

END: 
ELSE DO: 

SHORTfII, LRESfII, LNRESfIj = 0: 
IF #TRIPS-65fl,I) = ffi THEN 

PUT EDITL'NO 1965 ORIGINS'I (COLUMNf34j,AI: 



. . . . 
IF ' i ~ ~ ~ p s - . ~ s i i ,  = ii THEN' 

PUT EDIT4 1ND1985 DR~O~NS'I . I C O ~ U M N ~ ~ ~ ) .  . A): 
END: , , 

END rD-5: 
FREE. #TRIPS-65, #TRIPS,85: . .. 

. . 
RETURN: i 

f1: FORMATIPAGE. xf251.A): ' 

, . 
'~2: FORMATtSKIP, Xf2k3J,A, f f611: 

' 

END ' GRIGIN: . . 

f1: fORMATfSKIPfY1. X41&1,A1: 
f2: fORMATfSKIPf21. XtlSi. 2fAe f (61) I: . . 

f3: fORMATtXf21, Af 131 I: 
f4: fORMATfSKIPt21, XllBj, f.IL)l. A, f (4). A): 
f5: fORMATtSKIPf21. X(IBj, 4f131. A. AC131, A): , 

f6: fGRMAT.fSKIP, X121,3fXf241,Ff12,1)11: 
END VEljENI.: . [ . 

. . 



ZONES: PROC(PTR,COLD-STARTI: 
16; ' PARAMETERS 

DCL PTR POINTER: 
DCL 1 ID-XX . BASEDfPTR) t 

2 N F~XED bIN131I; 
2 ELAG-S-LG-TH-REEER (N 1-1 , - - - - -  -- ---- -- ________ 
3 FLAG BITllI ALIGNED, 
3 ID CHARI 1Bj : 

DCL COLD-START BITili ALIGNED: 
1% EXTERNAL VARIABLES G /  

DCL 1 EMIZONEfN) CONTROLLED EXT, 
2 fCOEMI-ZONE, HCEMI-ZONE, NOEMI-ZONE2 

fLOAT DECf61: 
IlCL 1 CLDZONE(N1 CONTROLLED EXT, 

2 ICSCO-ZONE, CSHC-ZONE2 FLGAT DEC(6j: 
LOCAL VARIfiBLES &/  

DCL COUNTY-# CHAR1 11 : 
DCL NSETS-1 FIXED bINf3li INITf2j STATIC. 

NSETS-2 FIXED bIN131i INIT1282 STATIC: 
DCL LIST-1 f2,2i FIXED bINl311 INITt6@,65, 68,731 STATIC: 
DCL LIST,2128,2j FIXED BIN( 311 INITf1,1S, 34,143, 

lYS,lSB, 154,155. 246,246, 248,248, 252,288, 
29&,294, 296, 3813, 3432, 3636, 31&, 312, 

316, 316, 322, 324, 328, 342, 346, 348, 352, 354. 
358, 365, 377. 378, 382, 383, 5iZ7,558. 513,5iY,  
517,519. 523,527, 529.531, 536,537, 
694,69Y. 753,758. 764,764 i STATIC: 

DCL fI,Il, 12. K. LGTHj FIXED BINf3lj: 
DCL (HSCO, HSHCI FLOAT DEC 161: 
DCL (TCSZCO. TCSZHC, TZECO, TZEHC, TZENOI FLOAT DEC(16j : 

/r END OF DECLARATIONS r/ 
/S CHICAGO BUSINESS DISTRICT EMISSIONS f/ 

PUT EDITI'CHICAGO BUSINESS DISTRJCT'jfPAGE,Xt281,Al: 
PUT EDIT1 'ZONE', 'CO', 'HC'. 'NO') [RfZljj: 
PUT SKIP: 
TCSZCG, TCSZHC, TZECO, TZEHC, TZENO = 5: 

#Z-1: DG K = 1 TO NSETS-1: 
I1 = LIST,lfK,I1: 
I2 = LIST,IfK,21: 
DO I = I1 TO 12: 
IF FLAG413 THEN DO: 

TZECO = TZECO t COEMI-ZONElIj: 
TZEHC = TZEHC t HCEMI-ZONEfIl: 
TZENO = TZENO t NOEMI-ZONElIj: J 

PUT EDITfI,CEMI,ZGNEfIjjHCEMIIZONEIIj, 
MEMI-ZONE1111 lRfZ2jI: 

If COLD-START THEN DO: 
TCSZCO = TCSZCG t CSCO-ZON€[Ij: 
TCSZHC = TCSZHC t CSHC,ZGNE(Tj: 
PUT €DITICSCO-ZONEfI),CSHC-ZGNEfJ11 fRfZ41): 
PUT SKIP: 
END: 

END: 
ELSE PUT EDITII, 'NO DATG DEFINED'] 

(SKIP, XC101, F(62, Xt231, A]: 
END 412-1: 
TZECO = TZECO/liZB&? 
TZEHC = TZEHC/iW: . 
TZENG = TZENG/l&@: 

t : . ; ,JL 



PUT EDITf'TOTAL EMISSIONSf~RAP1S/1&~~5)'~'CO'~'HC'~'NO'l 
fRCZ31 I :  

If COLD-START ' THEN DO: 
TCSZCO = TCSZCO/IBOO: 
HSCO = TZECO - TCSZCO: 
TCSZHC = TCSZHC/100B: 

1 HSHC = TZEHC - TCSZHC: 
PUT EDITf 'HOT START'.HSCO,HSHC, TZENO. 'COLD START', 

, TCSZCO, TCSZHC, ' TOTAL ' . TZECO, TZEHC, TZENO) f Rf26? ) : 
END: 

ELSE PUT EDITfTZEC0,TZEHC.TZENO) tRfZ7)): 
/f CHICAGO EMISSIONS f/  

PUT EDITf 'CHICAGO'! fPWE. xf371,A): 
PUT EDITf'ZONE'. 'CO', 'HC', 'NO') fRiZlj): 
PUT SKIP: 
TCSZCO, TCSZHC, TZECO, TZEHC, TZENO = 0: 

tZ-2: DO K = 1 TO NSEPS-2: 
11 = LIST,2(Ka11: 
I2 = LIST,2lK,2j: 
DO I = I1 TO 12: 
IF FLAG(I1 THEN DO: 

TZECO = TZECO + COEMI-ZONE(I1: 
TZEHC = TZEHC + WEMI-ZONEfIl: 
TZENO = TZENO + MEMI-ZONEfIj: 
PUT EDITII,COEMI-ZONEfI).HCEMJ1ZONE~I1, 

NOEMI-ZONEfIlJ fR(Z23): 
IF COLD-START THEN DO: 

TCSZCO = TCSZCO + CSCO,ZONE(I>: 
TCSZHC = TCSZHC i CSHC-ZONEfII: 
PUT EDITICSCO-20NEfIJ,CSHCCZONE(Ijj fRlZ4jl: 
PUT SKIP: 
END: 

END: 
ELSE PUT EDITfI,'NO DATA DEFINED') 

(SKIP, Xtli3i, Ft61, ~(231 ,Aj: 
END r2-2: 
TZECO = TZECO/llMi3: 
TZEHC = TZEHC/1&45: 
TZENO = TZENO/1&55: 
PUT EDITVTOTAL E M I S S I O N S ( G R A M S / ~ ~ ~ ; ~ S ~ ~ ,  'CO','HC'.'NO') 

fR(Z33): 
IF COLD-START THEN EG: 

\ TCSZCO = TCSZCO/JB@B: 
HSCO = TZECO - TCSZCO: 
TCSZHC = TCSZHC/IB5&: 
HSHC = TZEHC - TCSZHC: 
PUT EDJTt'HOT START',HSCO,HSHC, TZENG, 'COLD START'. 

TCSZCO, TCSZHC, ' TOTAL', TZECO. TZEHC, TZEW) (RIZ6j I: 
END: 

ELSE PUT EDITfTZECO,TZEHC.TZENO) '(~(271): 
rZ-3: GET LISTICOUNTY-aj: 

IF COUNTY-r = ' ' THEN GO TO #Z-S: 
/i5 EMISSION SUMMARIES BY COUNTY &/ 

PUT EDJT('COUNTY',COUNTY-rl fPAGE,xf36).A,Ff3)j: 
PUT EDIT('ZONE'. 'CO', 'HC', 'NO') fRfZ1J I :  
PUT SKIP: 
TCSZCO. , TCSZHC, TZECO, TZEHC, TZENO = Bj :  

rZ -Y i  no I = 1 TO N: 
IF FLlXfIl THEN DO: 

ff SUBSTRf IDf I1,6,1j = COUNTY-, THEN DO: 



TZECO = TZECO + COEHI-2ONECI): 
TZ'EHC 1 TZEHC + MEHI-ZONEfI): = 

TZENO 4 T 2 W  t NOEFlI-ZONEfII: 
PUT EDIT( I ,  COfHI-ZONE-f I),HCEMI-ZONE(I), 

- wmr -ZOg'~I-~l -f I? (22 I-)-:- 
If COLD-START THEN DO: 

TCSZCO = TCSZCO + CSC6-ZOM(I): 
TCSZHC = TCSZHC + CSHC-ZONEtI1: 
PUT EDITfCSCO-ZO~fI1,CSHCHCZONEfI)l 

fRf24) ): 
PUT SKIP: -> 

END: 
END: 

END oz-4: 
T2ECO = fZECO/lOO@: 
TZEHC = TZEHC/10@0: , 

TEND = TZENO/lW: 
PUT EDITf'TOTAL EHISSIONSfGRAMS/1B55Sln~'C04~'HC'~'NO'l 

fRf23)): 
IF COLD-START THEN DO: 

TCSZCO = TCSZCO/l&@B: 
HSCO = T2ECO - TCSZCO: 
TCSZHC = TCSZHC/lW: I 

HSJU! = TZEHC - TCSZHC; 
PUT ED1 T f 'HOT START'. HSCO, HSHC, TZENO, 'COLD START ', 

TCSZCO. TCSZHC, 'TOTCK', TZECO. T2EHCc TZENO1 (Rf26j 1; 
END: 

ELSE PUT EDITfTZECO,TZEHC,TZENOI fRfZ7)): 
GO TO 82-3: 

r2-5: RETURN: 
21: fORMATfSKIP, Xf12).Af4~,Xf141~Af2332f~f3614A~2~~j: 
22: fORMATfSKIPt:I.XC15),F(6),3 ff18.11): 
23: FORMATfSKIPfYieXf311.A,SKIP,Xf1Y), 3fx(16),A(21)i: 
24: fORMATfSKIPfll,Xfl6).2 ff18,l'l): 
26: fORMATfSKIP(21. Xf2),Af9), Xt51.3 Ff18,lI. SKIPf21, Xf21, 

Af15),Xf4).2 ff18,11, SKIPC2).Xf21.A(5), 
Xf91,3 FI18,lI): 

27: FORMATfSKIPf2). Xfl6),3 ff18,ll 1: 
END ZONES: 



CLASS : PROC(NSETS, P, B, CLDSTR, SAVE 1 : 
/;i PARAMETERS 5 /  

DCL NSETS f I X ~ D  BIN(31): 
DCL SP. Q) PTR: 
DCL 1 DATA-XX BASEDtP), 

2 4Ne YEAR* TYPE) FIXED BIN(31). 
2 DATACLGTH REfERfN)), 

3 SMILES, SPEEDJf2) FLOAT PEC(6): 
DCL 1 ID-XX BASED(Q), 

2 I-XX FIXED BIN131), 
2 FLAGS(LBTH REfERlI-XXI). 

3 FLAG BITfi) ALIGNED. 
3 ID CHAR($#): 

DCL fCLDSTR, SAVE) BITS12 ALIGNED: 
/e EXTERNAL VARIABLES c/ 

DCL 1 SPDFCTR CONTROLLED EXT. 
2 SADJF-CO(8) FLOAT DECCG), 
2 SADJF-HC(8I FLOAT DECf6): 

DCL 1 VEQTAIPlN) CONTROLLED EXT, 
2 (SHORT. LRES, LNRESI FLOAT DECI6I: 

DCL 1 EMIZONEIN) CONTROLLED EXT. 
2 [COEMI-ZONE. HCEHI-ZONE, NOEHI-ZONE) FLOAT GECf6I: 

DCL 1 CLDZONESN) CONTROLLED EXT, 
2 fCSCO-ZONE, CSMIONEI FLOAT DECt6): 

5 LOCAL VARIABLES .r/ 
DCL 1 EMISSION-FACTORSlS), 

2 tCO,URBAN, CO-RURAL, 
EVAP, CRM. )JC,URBAN. HC-RURAL, 
NO-URBAN. NO-RURAL) FLOAT. DEC46): 

DCL 1 DIESEL, 
2 (CO-DI, HC-DI, NO-DII FLOAT DECf6I: . 

DCL 1 OLDSTR-E#If CTRS IS) .  
2 ICSCDEF. CSHCEF, SHQRTF, LRESF, LNESFl FLOAT DECfGl: 

DCL [DIESELS. P1UCT-SETS) BITfII ALIGNED: 
DCL UNIT-TYPE CHARLB) INITf'20NE'l STATIC: 
DCL ROAD-TYPES(2) CWR(B1 INITf'FREEWAY','ARTERIAL'I STATIC: 
DCL STMS CHPRf10) 1NITf'i;SZZ~;i.&s;fi;') STATIC: 
DCL INTERVALf3I CHAR(13I INITf'DAILY'. 'PEAK HOUR'. 

'OFF PEAK W R ' I  STATIC: 
DCL TITLE CHARR(B@): 
DCL INDEXfNl FIXED 81Nl31) CONTROLLED: 
DCL t I, K, 1, LGTH, Me Nf NDV, NSEQ, NZONE, LSET, N-ZONES, ZONEI, 

ZONEP) FIXED BIN( 31 ): 
DCL CCO-SPDf EGDK. EHCK. €MISS, ENOK, HC-SPDF. SUM, VEQ-HI , VEQSP, 

ZECO, ZEHC, ZENO, CSCO, CSHC, rLNRES, rLRES, #SHORT, 
#TRIPS, HSCO, HSHC) FLOAT DECIG): 

DCL f D I S T R f 6 l a E C O ( 2 ) , E H C ~ 2 ~ ~ E N O f 2 ) ~ E V W - C R M ~ 5 ~ ~ V E Q f l I f 6 ~ ~  
FLOAT DECf6): 

DCL fCO-CLASSf6)~CS-COISl~HC-CLASS(6)~CS,HCfS>~NO,CLASSf6). 
TCO-CLASS (6) 4 THC-CLASS S 61. TNO-CLASS (62 * 
TCS-CO(51, TCS-HC(51, 

TCSECO, TCSECO-SET. TCSEHC, TCSEHC-SET 1 FLOAT DECI 16) : 
S ~ N D  O f  ' DATA DECLA~ATIONS i ; /  

ALLOCATE INDEX: 
IF NSETS ) 1 THEN DO: 

MULT-SETS = '1'B: 
15  INI TI& I.2E TGTALS */ 

TECO. TEHC. TEN0 = 0: 



D O C  = 1706: 
TCO-CLASSfLI = 8: I 

THC-CLASSfL) = 0: 
TND-CLASSfi.1 = P: 
END,. - ----- - 

IF CLDSTR THEN-DO: 
TCSECO, TCSEHC = P: 
00 L = 1 'To 5: 

TCS-COf LI = 8: 
TCS-HCfL) = 8: 
END: 

END: 
END: 

#SET-NO: 
DO LSET = 1 TO NSCTS: 
TECO-SET, TEHC-SET, TENO-SET = a: 
DO A m 1 TO 6: 

CO-CLASSfL) = 0: 
HC,CLASSILl = Ct: 
NO-CLASS~LI = a: 
END: 

PUT EDIff'MOfOR VEHICLE EMISSIONSfGRAMS/lO@I FOR',YEAR) 
fPAX. Xf33I,Atff6j1: 

PUT EDITfINTERVALfTVPE)) fxI2>,Af1311: . 
IF MULT-SETS THEN PUT EDITI'SET NO. ',N-SET) tXt181,A,Ff3jI: 
GET LISTITITLEI: 
PUT EDITITITLEI fSKIPfl).Xf3@I,A): 
PUT EDITf ISTARS DO K s 1 TO 181 I fSKIPt2~,Xt2&1.1k3 AflI3I): 
PUT EDITI'EMISSION FACTORSfGRAMS/HILE18.'CO', 'HC', 'NO', 

'URBAN', 'RURAL', 'EVAP', 'CRANK'. 'URBAN', 'RURAL', 
' URBAN'. ' RURAL ' I 

(SKIP, Xf!SI,A, SKIP, xf33),Af23',2fxf34), Af2j). SKIP. Xf221, 
2fXf51tA~51), Xf11I,Af4I, 3fX15j,Af51jj XI61, 
2fxf51, At51)): 

/ii-INPUT EMISSION fACTORS 5 1  
GET LISTfEHISSION,fraCTORSS DIESEL, DISTRI: 
PUT SKIP: 
DO K = 1 TO 5: 
PUT EDITfK, CO-URBAN IKI CO-RURAL[ Kl . EVAPfK 1. CRNK IK 2 .  HC-URBANfKI , 

HC-RURALIKj,NO-URBAN(KjzNOORURALtKI1 
(SKIPIli, Xf211. F(11,2 ft18,21, XtSI, Y ftllt. 22, 

Xf61.2 F118.2lj: 
EVAP-CRNKfK) = EVAPIK) + CRNKfKl: 
END: 
SUM = CO-DI + HC-DI + NO-DI: 
If SUM ) THEN DO: 

DIESELS = '1'8: 
PUT EDIT( 'G ' ,  DIESEL) fSKIP111, Xf2II.A(1), XfSI,Ffl(t,21, 

2fxt26),Ff10,2)) I: 
END: 

ELSE DIESELS = 'O'Bt 
IF CLDSTR THEN #LA: 00: 

TCSECO-SE T, JCSEHC-S E T -- a: 
/r INPUT COLD START EMISSION FACTORS $1 

GET LISTfCLbSTR,EHIfCTRSI: 
PUT EDITI'COLD START EMISSION FACTDRSfGRAPIIS/JRIPl', 

'SHORT', ' LRES', 'LNRES') 
fSKIPf2I. Xf45), A, xf61, 3fXC5I.A<5)) I: 

PUT SKIP: 
D O K  = 1 TO5: 

I 

117 I 



PUT EDITtK,CSCOEftKl,CSHCEFfK),SHRTFlK)aLRESftK), 
LWESFtK) 1 

tSKIPLl)~Xt21).Ft1)~XL5),Ft10~2~.Xf26~~ff1&,214 
Xti?), 3 FtiB, 11): 

CSCOEFlK) = CSCOEffK)/IPIB: /S EHISSIONS IN GRCI#S/l&@ S/ 
CSHCEFlK) = CSHCEftKI/1&0: 

I END #L-1: 
PUT EDIT( (STARS DO K 1 TO 16) 1 (S#JPCl).Xl2l).l& Ati01): 
PUT EDITIUNIT-TYPE, 'CO'.'HC', 'NO', (ROAD-TYPES DO K = 1 TO 3 ) )  

(SKIPC23. Xt61, AfY). xt23l,At2), 
xf34).~(2l,xt34), A~2l,SKlP,xf10~,3txlaf8I.~f0~,Ai0l~l: 

If CLDSTR THEN PUT EDITS ('COLD START' DO K * 1 TO 3) ) 

(SKIP, Xf2),3fx126),AllB2)): 
PUT EDIT(('TOTAL8 DO K = 1 TO 31) fSKIP,3fxt31),A(5)1): 

1 s  INPUT ZONE SELECTIONS FQR THIS SET OF EMISSION FACTORS r/ 
GET DAThfNSEQ, NINDV): ' 

/r BUILD ZONE INDEX */ 
k2ONES = &: 
If hMU4.T-SETS 8 NSEQ < 0 THEN #K-1: DO: 

ILZONES = N: 
DO I = 1 TO N: 
INDEXtIl = I: 
END #K-1: 

ELSE rK-2: DO: 
IF NSEQ ) ' @  THEN #K-3: DO: 

DO M = 1 TO NSEQ: 
GET LISTfZOMldZONE2): 
DO I = ZONE1 TO 20NE2: 

N-ZONES = N-ZONES t 1: 
INDf'xfN-ZGNESi = I: 

END rK-3: 
If NINDV ) 8 THEN tK-4: DO: 

DO M = 1 PO N!NDV: 
GET LIST(I1: 
N-ZONES = N-ZONES + 1: 
INDEX(N,ZONESj = I: 

END rK-4: 
END #K-2: 

#C-1: DO NZONE = 1 TO N-ZONES: 
I = INDEXtNZONE1: 
PUT EDIT[ 1 1  tSKIPf21, Xf61,f (421: 
JF FLAGS11 THEN rC-2: M): /r UNIT DEFINED a/  

aC-3: DO K = 1 TO 2: 
IF MICESfI,Kj ) 63 THEN rC-4: W: 

/ G  DATA AVAILABLE $/ 

VEQ-MI = MJLESt1.K): 
DO L = 1 TO 6: 
VEQMI(L1 = VEQ-MI f DIBTRIL): 
END: 
VEQSP = SPEEDfJ,Kj: 

1% DETERMINE HHETMR RURAL OR URBAN 5/ 

IF VEQSP > 35 THEN #RURAL: DO: 
13 NO 91 

ENOK Br: 
D D L = l  TO5: 
EMISS = NO-RURALLL) P VEQMIfL1: 
NO-CLASSfL) = NO-CLASSfLl t EHISS: 
ENOK = ENOK t EHISS: 
END: 
ENOfK) = ENOK: 



IF VEOSP ) 9 THUU DO: SO(SP<=GS $1 
IF V U S P  ) 65 THEN VEOSP 1 65: 
M 0 7 : "  
END: - 

-- -- ELSE - H - S : -  - -  L + - 3 5 (  SP-< =5@-GI----- - 
COISPw = SAW-COlM) - SAOJF-COfM+119VEQSP: 
HC-SPw = SADJF-HCCM) - SADJF-HCLMtllfVEQSP: 
ECOK. W K  r 6: 
DO L = 1 TO 5: 

/r co r/ 
EMISS = CO-SPDfsCO-RURALfL1 f VEQHIfL): 
CO-CLASS411 = CG-CLASS CL 1 + EM1 SS: 
ECOK = ECOK t EMISS: 

/r HC f/ 
EMISS = 4HC-SPDFfHC-RURALCL) t EVAP,CRNK[LlI 

i; VEQMIfL): 
EHCK = EHCK t EMISS: 
HC-CLASSfL) = HC-CLASSfL) t EMISS: 
END: 
ECOCK1 = ECOK: 
EHCCKI = EHCK: 
END #RURAL: 

ELSE #URBAN: DO: 
/f NO 91 

ENOK = 0: 
DO L = I TO 5: 
EMISS = NO-URBANfL1 f VEGiMIfLl: 
NO-CLASStLj = NO-CLASS(L1 t EMISS: 
ENOK = ENOK t EHISS: 
END: 
ENOfKj = ENOK: 
If VEQSP ) 20 THEN M = 3: /% 2Gi(SP(=35 5 1  
ELSE DO: 1% IGi(=SP(=28 ~1 

IF VEQSP( 18 THEN VEQSP = 10: 
M = I: 
END: 

CD-SPDf = SADJF-COfMZ - SADJF,COfM+Il%VEQSP: 
HC-SPDf = SADJF-HC4MI - SADJF-HCfMtlIGVEQSP: 
ECOK, EHCK = 5: 
DO L = 1 TO 5: 

/s CO i;/ 

EMI ss = CO-SPDF~CO-URBAN(L r VEQMI (L I : 
CO-CLASSlL) = CG-CLASS4LI t EMISS: 
ECOK = ECOK t EMISS: 

1). HC f/ 
EMISS = CHC-SPDFWC-URBANILI t EVAP-CRNKfL11 

r VEGIMIfLl: 
HC-CLASSlL1 = HC-CLASS(L1 t EMISS: 

' EHCK = EHCK t EMISS: 
' END: 

ECO f K 1 = ECOKt 
EHCfK1 = EHCK: 
END #URBAN: 

IF DIESELS THEN DO: 
/ 9  DIESEL EMISSIONS INCLUDED. S/ 

VEQ-MI a VEQNIf61: 
/r co r/ 

EMISS = CG-DI 5 VEQ-MI: 
CO-CLASSlGl = CO-CLASSf61 t EMISS: 
ECOfK) = ECOfK1 t EMI,SS: 



/* HC $1 
EHISS = HC-DI $ KQHI: 
HC-CLASSt61 HC-CLASSf6) t EMISS: 
EHCfK) = EHCIK) t EMISS: 

/r NO r/ 
EMISS = NO-DI r VEQ-HI: 
NO-CLASSf6) = NO-CLASSf6I + EHISS: 
ENOfKJ = CNOfKI + EMISS: 
END: 

END eC-4: 
ELSE E)O: 1% DATA IS ZERO c/ 

CCBfKl, EHCfg), ENOfK) = 43: 
END: 

END rC-3: 
ZECO = ECOf11 t ECOf2): 
ZEN = EHCf11 + EHCf21: 
ZENO = ENOfl) + ENOf2): 
PUT EDITfECO,EHC*ENG) f 3 ( X t 8 ~ ~ f f l 2 ~ l l ~ X f 4 I ~ f f 1 2 ~ l I ) ~ ~  
IF CLDSTR THEN PCLD-SJR: DO: 

1 COLD START EHISSIONS 5 1  
*SHORT = SHORT( I ): 
rLRES = LRESf I I: 
#LNRES = LNRESt I I: 
CSCO, CSHC = Ct: 
DO L = 1 TO 5: 
#TRIPS = fSHORTffLIr#SHORT + LRESffLIrrLRES 

+ LNRESffL)%#LNRES) c DISTRfL): 
/r co a;/ 

EHISS = CSCGEFtLI i5 #TRIPS: 
CS-COfLI = CS-COfL) + EMISS; 
CSCO = CSCO + EHISS: 

./r HC &./ 

EMISS = CSHCEffLl i STRIPS: 
CS-HCtL) = CS-HC(L) + €MISS: 
CSHC = CSHC + EHISS: 
END: 
PUT EDITtCSC0,CSHC) tRff1)j: 
ZECO = ZECO + CSCO: 
2EHC = ZEHC + CSHC: 
TCSECO-SET = TCSECO-SET i CSCO: 

, TCSEHC-SET = TCSEHC-SET + CSHC: 
END #CLD-STR: 

PUT EDITtZECOeZEHCaZENOI fR(f111: 
TECOLSET = TECQ-SET + ZEGO: 
TEHC-SET = TEHC-SET + ZEHC: 
TENO-SET = TENO-SET + ZENO: 
If SAVE THEN DO: 

COEMI-ZONElI) = ZECO: 
HCEMI-ZONEfIl = ZEHC: 
NOEMI-2ONEfII = ZENO: 
If CLDSTR THEN DO: 

CSCO-ZONEfIj = CSCO: 
CSHC-ZONEtII = CSM: 
END: 

END: 
I( END #C-2: 

1% NO DATA AVAILABLE 31 
ELSE PUT EDITl'NO DATA DEFINEDd) fxfS3), A): 
END #C-1: 

/ i ;  OUTPUT SUMMARIES FOR THIS SET OF E~JSSION FACTORS $1 



PUT EDITC'TOTAL EMISSIONSfGRAHS/laf.SSI', 'CO'. 'HC', 'NOf 1 
SSKIPfr)), Xf57). A, SKIPf2),3fX.f34), Af2) 1 1: 

TECO-SET = TECO-SET/100O: . , 

' . TEHC-SET . = TEHC,SET/lb0B: 
TENO-SET = TENO-Sf T/lUB.: 

-I.f-~~-~--~~-T:~-f/HE-N-~.----- - , 
-- 

-- - 
TECO = TECO i TECO-SET: . 

TEHC = TEHC . ,+ TEHC-SET: 
TEN0 = TEN0 + T W S E T :  
END: 

IF CLDSTR THEN .DO: 
TCSECO-SET = TCSECG,SET/lW: 
HSCO = TECO-SET - TCSECO-SET:, 
TCSEHC-SET = TCSEHC-SET/1&?0: 
HSHC : = TEW.-SET - TCSEHC-SET: 

I PUT EDITf8HOTSTART',HSC0,HSHC,TENO-SET, 'COLD START', 
TCSECO-SET, TCSE HC-SET, ' TOTAL ' , 
TECO-SET, TEHC-SET, TENO-SET) t RfF21 1 : 

IF MULTlSETS THEN DO:' 
TCSECO = TCSECO + TCSECGLSET: 
TCSEHC = TCSEHC. + TCSEHC-SET: 
END: 

END: 
ELSE PUT EDIT~TEcG-SET,TEHC,SET, TENO-SET) IR.fF1)): 

/* OUTPUT CLASS SUMMARY PI 
- PUT EDITC'CLASS SUMMARY'Z IS KIP^^^. xf64Z, A): . 

D O 1  = 3 T06: 
CO-CLASSfLl = CO,CLASSfLi/l&iW: 
HC-CLASSfLj = HC,CLCISSiLI/iW: 

.. NO-CLASS CL 1 = NO-CLASS f L 1 / 1 U :  
IF HULT-SETS THEN DO: 

TCO-CLASStL1 = TCO-CLASSfLZ + CO-CLASSCLI: 
THC-CLASSIL). = THC-CLASSIL) + HC-CLASSfL): 
TNa-CLASSfLi = TNO-CLASSfLZ + NO-CLASSIL): 

END: 
END: 
IF CLDSTR THEN sC-5: DO: . 

- DO L = 1, TO 5: 
CS-COfL1 = CS,COfCZ/I~&: 
CS-nc f L )  = CS-nc f 1) /I&&&: 
IF . MULT-SETS THEN DO: 

TCS-COIL).=. TCS-COIL1 + CS-COIL): 
TCS-HCfL) = TCS-HClLj + CS-HCfL3: 
END: 

PUT EDITfL,CO-CLASStLl,CS-COfLiiHCCCLASSfL~,CS-HCfL>l 
tRff 3) I :  

ZECO = CO-CLASSfLl + CS-COfL): 
ZEHC = HC-CLASS~L) + CS-HCIL): 
PUT EDITfZECO,ZEHC,NO-CLASSfLij fRtfi)): 
.END rC-5: : 

ELSE rC-6: DO: . 
Do L = I TO 5: 
PUT EDITfL,CO-CLASSfLI,MHCCLASSfLl,NONOCLASSfL fRIF411: 
END rC-6: 

DIESEL EMISSIONS 5 1  
IF DIESELS THEN PUT EDI T.I '6 ', CO-CLASS f 6.1 4 HC-CLASS f 6 1 ,. 

NO-CLASSf6) 3 CRlf51 3: 
/ f  END Of SUMMARY OUTPUT FOR THIS SET 5 /  

END #SET-NO: 
fREE INDEX: 



. . 
' .  

IF ~MUCT-SETS' TMW .GO TO *SAVE: 
/S OUTPUT *COMPLETEm SUHHAAIES 8/ 

PUT' EDIT( 'TOTAL. EM'ISSIONS(GRAHS/~~~S~) ',''.CO'; 'HC';" No' 1 
[PACE. ~157'J,A. 5KIpf2.1. 3fX.f 343, Af21)): 

IF CLDSTR 'THEN .'DO: 
HSCO TECO - TCSECO: 

I HSHC TEHC - TCSEHC:. 
PUT 'EDIT4 'HOT START', HSCO. HSHC, TEN& 'COLD. START'. 

TCSECO, TCSEHC, ' TOTAL ' . TE CO, TEHC. T W . 2  
fRfF2J.l: 

END: 
ELSE PUT EDITfTECO.%E,TEND) fRtf1)I: 

Pu7 EDIT( 'CLASS SUMMARY') CSKIP(Y1, xf643, A): 
IF CLDSTR THEN OC-7: DO: 

D O 1  = I TOS: 
PUT EDI T 11, TCO-CLMS f 1 1, TCS-CO f & J . TnC-CLASS (1 1 

TCS-HCfLll fR~f311: 
ZECO 7 TCO-CLASSfL) + TCS-COfLl: 
ZEHC = THC-CLASSfLl + TCS-HCfLl: 
PUT EDITfZECU,ZEHC,TNO,CUSSlL)) fRfF111: 

END 8C-7: 
ELSE aC-8: PO: 

DO 1 = I TO 5: 
PUT ED1 T f 1, TCO-CLASS f L 1. THC-CLRSS f L 1, TND-CLASS f L 1 1 

fRfFYJ 1: 
END vC-8: 

DIESEL EMISSIONS 31 
If DIESELS THEN PUT EDITI'6',TC#,CLASSf61,THC-CLASSf61, 

TNO-CLASSf63 1 fRff5)): 
/Q END OF 'COMPLETEe SUMMARIES 51 

*SAVE: IF SAVE THEN C N L  ZONES f Q. CLDSPR) : 
RETURN: 

F1: FORMATCSKIP, Xf21,3fXf241, Fl12,lIl): 
F2: FORMATfSKIPf21, Xt61, 

Af9I4Xt11).Ft12, 11.2fXf24),ff122 i J 1 ,  SKIPf21, 
Xf6)nAf101~Xfi@l~ft12~ lj.XI2~)3~Ff12.11, 
SKIPf2), X ( 6 ) ,  AfSI, Xf153, Fl12.11, 

I 24Xf2YI,Ffl2,1)1): 
F3: FORMATCSKIPf21, XlS),FtlJ,2fXf81,Ff12.1). Xf41,Ff12, 1111: 
F4: FORPIAffSKIPS21, XfS1,FCil. Xf161,FC12,21.2fxL24),Ff12, 11)l: 
fS: fORMATfSKIPf23.Xf91~Af1l~Xf161~Ff1221l.2fXf2~~,Ffl2. 1111: 

END CLASS: 
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APPEMIX B 
I 

Emission Factors 

(Tables '~.,1- ~ :64 )  
. .. 



Table B . l  

COOK COUNTY AGE t M I L E A G E  FACTORS t**Y*+** - -' 

. . 

MOTOR V E H I C L E  E Y I S S I L i N  F A C l ~ O K S  6OR 1970 
... ... . - . . - . . -- - ..... - .... 

I GRAMS PEW V E H I C L E  M I L E )  
t ' , . ,  . . ..:._ . . . 
... >. , CLASS : 1 

> --.. . - ... - '  --EM I S S  I O N S  .. .? :. , :. .. . , , 
' C f  

CARBON MONOXIDE 
-. . URBAN - 

t- , : -- -. -- . . - . - .' 
UR:A 

8 0 . 9 4  
. . 4 1 . 8 6  

.;. i . , . . .  
. . ., . . .- HYDROCARBONS 

.......... . - -EVA'PORATI,ON S 3 00 

CRANKCASE 0 . 8 4  
. I-' E X H A U S T S  

-- N . 
U R B A N  

- . *  1c 001 
R U R A L  5.09 

N'TTROGEN O X I D E  
URBAN 
RURAL 



Table B . 2  

* * * * r ( r * * *  C O O K  C0UNT.Y A G E  C M I L E A G t  FACT-ORS 

M O T O K  V E H I C L f  E M I S S I O N  F A C l O K S  FOR 1971 
( G R A M S  PER V E H I C L E  M I L E J  

C L A S S  1 2 3 e 5 
E M 1  S S I C J N S  . . 

CAR N O N  K O N O X  I OE 
UPRhN 7 1 . 6 1  89 .40  124.06 124 .06  1 2 4 -  06 
RUP.AL 3 7 - 0 4  4 6 - 2 4 .  6 4 - 1  7 6 4 - 1 7  64.17 

HY D R ~ C A R - B O N S  

E V A P O R A T I O N S  

CRANK C A S E  

E.XHAIJSTS 
O F R A N . '  . '  ' 

' R U R A L  

N I  T F . D C E h  O X I D E  

U R B A N  - . . 
R U R A L .  . 

. . 
. . ,  . 



Table B . 3  

MOTOR V E H I C L E  E M I S S I O N  F A C T O R S  FOK 1973 
[GRAMS PER V E H I C L E  M I L E )  

.. - .-. 
- 

- . -  
C L A S S  1 2 - 3 4 

. . .  . . .  .- - -  - . . .  .... . . . . . . . . .  . .. .. 
5 6 WEIGHT ED 

E M 1  S S I O N S  
- - - - - - -- -. .- - -- 

. . 
CARBON MONOX I DE . . 

U R B A N  54 e 1 G 76 .24  112.09 112.09 112.09 43.02 60 49 
... 

' .  RURAL . . 2 7 - 9 8  
' 39.43 .57 -9 8 57-96 57.98 ' '43-02 ' . -. - -'-' 31;'75 

..-.-. 
HYDROCARBONS 

E V ' A P O R A T I  ONS 

P CRANKCASE 
N 

--a . 
E X H A U S T S  

' U R B A N  
R U R A L ,  

-. 

- 
b i I  T R O G E N  OX I DF 

U R B A N  

- -  - RURAL . 



C L A S S  1 
F M I S S I O N S  

C A R D O N  M O N O X I D E  
UR.8 A  N 6 2 - 3 3  

FUR AL' 
. . 3 2 - 2 4  4 

H Y D R O C A R B O N S '  ' 

€VAPC!RATIClN S  2-17 
CGAhrKCASE 0 -40. 

E X H A U S T S  

I-' U R . ~  AN 7.45 
N 
4 .  

R U R A L  . - . 4.46 . 

N I T H U G E N  O X I D E  
IJRBAN 7 .-4 9 
R U R A L  7.70 

Table - B; 4 

C O O K  C U U N T Y  A G E  & M I L E A G E  F A C T O K S  *0****** 

M O T O H  V E H 1 C L . F  E Y  I S S I ' C N  F A L T U K S  FOR 
( G R A M S  PER V t H I C L t  M I L E )  



Table B.5  

44**44*4  COOK . C O U N T Y  AGE t M I L E A G E  F A C T O R S  

MOTOH V E H I C L E  E r I S S I C b i  FACXORS FOR 1374  
( C R A M S  P=R V E H I C L E  M I L E )  

C L A S S  1 
E %  I S S  I O N S  

CLEBON JNONOX I DE 
U R e A N  47 .34  
R ~ J R  AL 24.49 ' 

HY DROCAHBONS 
' E V A P O R A T I O N S  . 1 - 4 3  
CR ANK CAS E 0.17  
E X H A U S T S  

UR B A N  5 . 4 6  
. R U R A L  3.26 

NI TROGEN . O X I D E  
U R B A N  
R U R A L  

. . 
. . 



C L A S S  1 
E M I S S I O N S  

CARBON.  .MUNOX I DE . . 
U R B A N  3 8 . 2 4  
R  U P  A L',‘ L .  . 1g.76 

H Y D R O C A R B O N S  
E V A P O R A T T U N S  1 - 1 2  
C K . A N K C A S E .  0.11 
E X H A U S T S  

,URB 4N . , .  4 0 . 3 3  
. R U R A L  2 - 5 5  

N I  T P O G E N  O X 1  DE 
UP R A N  5.44 

R I I R A L  . 5.5'3 

Table B.6 

COOK COUNTY A G E  & M I L E A G E  F A C T O K S  

M O T O R  V E H I C L E  E M I S S I L N  F A i T l l R S  F O K  19'75 

( G R A M S  PER V E H I C L C  M I L E )  



C L A S S  1 
E M 1  S S I O P l S  

C A P ~ O ~ ; .  M O N U X I D E  
U R B A N  2 9 - 5 9  
R U R A L  1 5 . 3 1  

HY DROCAHBONS 
E V A P O R A T I  C N S  
C R A N K C A S E  

E X H A U S T S  
UP I3 AN 

. R U R A L  

NT T H O G F N  OX.1 DE 
UGHAN 
R U R A L  

Table B . 7  

COCJK COUNTY AGk  C M I L k A G E  FACTUHS ***8**** 

MOTUH.  V E H I C L t  E H l S S l C N  F A C T U H S  F O R  1976 
( G R A M S  PER V E H I C L E  M I C k I  



C L A S S  

. E M I S S I O N S  

C A R E O N  P E N O X  I DE 
. . U R B A N  . 

R U R A L  . 

H Y D R O C A R B O N S  

E V A P f l R A T  ION S  

+J C Y A N K C A S =  
W 
P E X H A U S T S  . ;  - 

. U P R A N  : 

R U R A L  

N I  T k G G E N  13x1 DE 
UP.Bl\bi 

R U R A L  

Table B. 8 

C O O K  C 0 U N T . Y  AGE t M I L E A G k  F A ~ T O R S  

MOTOR V ~ H I C L ~  E M I S S I O N  F A C T O R S  FUK 1 9 7 7  
I G R A M S  P E R  V E H I C L E  P I L E 1  



-. 

Table B.9  

*rbo**liir* COOK C O U N T Y  AGE C M I L E A G E  F A C T O R S  *****+a* 

M O T O R -  V E H I C L E  . E M I S S I L N  F A C T O R S  F O R  
I GKAMS P W  V t H l C L E  M I L E  1 

C L A S S  1 2 3 4 

E M I S S I G N S  
C A R  RON WONOX I DE 

UhBAhi  1 8 . 1 2  4b.rJY 7 3 . 4 5  7 3 . 4 5  
RURAL 9 . 3 7  20 .73  3 7  0 9 9  3 7 . 9 9  

HY DR.O'CARBONS . 

F V A P O R A T  I ONS 
.CP.ANKCASE 
E X H A U S T S . .  
: U R B A N  

R U R A L  

NI TP.OG.EN O X  I-DE 
': URBAN.  , 

RUR AL' 



Table B.10 
COOK COUNTY. AGE. & M I L E A G E  F A C T O H S  

MOTOH V E H I C L E  E M I S S I O N  F A C T O K S  F U K  1979 

( G R A M S  PER V E H I C L E  M I L E )  

C L A S S  1 2 3 4 5 
. E M I S S I O N S  a '  . . 

C A R B O k  MONOX I OE . . .  
. .UKB.AN 14.29' 33'. 7 4  66,043 66-43, 66.43' 

R U R A L  7.39 17.45 34.36 34.36 34.36 

HYDGUCAReLJNS 
E V A Y O R A T  IONS 0.36 i.02 1-69 i'. d q  .l.69 

C R A N K C A S E  0.01 0.13 0. 8 1 . g . 8.1 o ,a i 
E X H A U S T S  . - .  - .. . 

. . . . URRAN . 1 53 3 - 8 5  io.je 10.38 10.38 

R U R A L  C.91 2.31 6-21 6. L l  b e 2 1  

N I  TkOGEh O X I D E  
U R R A N  . 

KURAL . 

ut l ( ;HT tD  

. , . .  

z o i  IL. 
/ lh.09' . 



Table B.ll 

C L A S S  

F M I  S S I  U N S  
CARBON M O N O X I D E  

U R B A N  
R U R A L  

" c 

H Y D k O C A R B O N S  
F V A P O R A T  IUNS 
C R A N K C A S E  
E X I I A U S T S  

F 
W UR R AN 
P R U R A L  

N I T R ~ G E N  . O X I O E  
. - U R B A N  ', . . 

RURAL . . 

MCITUR V E H I C L E  E M : I S S I C F (  FA(;TORS F O R  1980 
[GRAMS PER V E H I C L E  M I L E )  



C L A S S  
E M I S S I O N S  

CAKUON 'MONOXI DE 
URBAN' . 
RURAL 

N I T R O G E N  OXIDE 
- URRA'N ' " . . 

R \ J R P L  '' ,. : 

Table B . 1 2  
- . ---- 

CLIOc CUUNTY A G k  & M I L E A G E  F A C T O R S  ******** 
MOTI IK VEH.1CLE E Y I S S l O N  F A C T U K S  FOR 1 9 8 1  

(GRAMS P E R  V E H I C L E  M I  L E I  



COOK C O U N T Y  AGE & M I L t A G E  F A C T O R S  

'MOTIIH V E H l  CL E E # I S . S I G N  F A C T U H S  FOR ' 1 9 8 2  
( G R A M S  PER V E H I C L E  M I L E )  

. . C L A S S  1 
EM-I-S.S. I . ( lN. ' j -  - - - .- - -. ..... :.- .. . 

CAR RON. MONClX I DE 
U R B A N  6 . 8 3  

R U R A L .  
. :  

3 . 5 3  
. . 



Table B.14 

*44.944*9: COOK C O U N T Y  AGE & M I L E A G E  F A C l O K S  ******** . -. - -  . ... 

M O T O R  V E H I C L E  E M I S S I C N  F A C T O R S  FOR 1 9 8 3  
- ( G R A M S  PER V E H I C L E  M I L E )  - 

C L A S S  1 
. . 

2 
EM'I S S I O h S  . . . ,  . . - . .  

C A R B O N  MONOX I O E  
U R B A N ' . '  
R U R A L .  ~ . 

E V A P G R A T . 1  O N S  
C R A F i K C k S E '  

P 
1 rl E X H A U S T S  - - 

a- URBAN 0 . 5  e 1.47 6 ; i ~ i '  6.1'5' .. 6 - 1 5  4 .'i 1 
R U ~ A . L  

1-'i9 
0 . 3 5  0.85 3 . 6 8  3.68 3 . 6 8  - 4.11 0- 75 



Table B.15 : 

*ert**r(t** 'COOK COUNTY A G E  E MILEAGE FACTCIKS 
# . .  

M O T O R  V E H I C L E  EMI.SSICN,'FACTURS FOR 1984 

( G R A Y S  PcH V E H I C L E  M I L E J  

C L A S S  1 
F M I S S I O N S  

CARBON P O N O X I  DE 
. IJRBAN 4.93 

R U R A L  . 2 955 

H Y D R O C A R B O N S  
E VAPOR AT I OM S C . 2 C  
C R A N K C A S E  0 00 
E X H A I J S T S  

I-' . U R B A N  0 . 5 2  
W 
00 R U R A L  C - 3 1  



C L A S S  

. E M I S S I O N S  
C A R B O N  , MCNOX I DE , 

U R B A N  
R U R  AC 

H Y D R O C A R B O N S -  
E V A P O R A T  I G N  S  - 
CP.ANKCASE 

P 
W 

E X H A U S T S  

a .  UR R AM 
R U R A L  

N I  T R O G F N  O X 1  D E  
U R B A N  
A U R A L  

Table B.16 

C O O K  C O U N T Y  A G k  & M I L E A G E  F A C T O R S  
. . 

M O T O R  V t H I C L E  E M I S S I C N  F A C l U H S  FOR 1 9 8 5  
' ( G R A M S  P E R  V E H I C L E  M I L E )  



. Table B.17 

C L A S S  
E M I S , S I O N S  

CARRON M O N O X I  DE 
.URBAN 
R U R A L  

H V D H O C A R B O N S  
E V A P O R A T I O N S  
C R A N K C A S E  

P E X H A U S T S  
a .  
0 

U R B A N  
R U R A L  

N I  F R U C E N  OX 1  DE 
U R B A N  
RURAL 

COOK COIJNTY AGE & M I L E A G E  F A C T O R S  

MOTUK V E H I C L E  E N I S S I C N  F A C T U H S '  F O R  1970 
(GRAMS P f 3  V E H I C L E  M I L E )  - 

. -  . . - 
. .. 

C O L D  S T A R T  €MI S S I O N S ( G H A M S )  . 

. . / 

C b R B O N  H O N O X I  D E  20?*15 236-64 330 -0 5 '330.05 . ' 330-05 ' C O O  -'-"2 160-80 

HY DROCAHBONS 12-80 13 -15  26.10 26 -10  26-10 0.0 13-69 



C L A S S  1 
E M 1 , S S I O N S  

C A 2 B G N  MONFIX I DE 
UFiSAiV ' . 45 093' 

. ' ~ U R L L .  : . ' .  23.70 

Table B.18 - .  
C-UUK ~ U U N T V  AGE' t-  M I  L t A G t  , ' F A C T U H S  

- 

M O T 3 R  V E H I C L t  E r l I S S I C N  FAClOH'S ,FOR 1911 
( G R A M S  P E R  V E H I C L E  M I L E )  

C A R ~ O N  M O N O X I D E  ' . r93 -33 
H Y D R O C A R B O N S  12.39 



Table B.19 

C O O K :  C O U N T Y  B G E  & MILEAGE F A C T U K S  . ' ***o**** 

MUTCIR VEHICLk E Y B S S I O N  F A C l O K S  FUR 1972 
( G R 4 M S  P t F  V E H I C L E  M L L E J  

C L A S S  1 
 MI s s x o ~ s  

ca'yeobi Y O N g X  I DE , .  . 

U K P A N  . , 38'.27 
. " .  RUR'PL. . . . ' 19.79  

HY DROC AK BONS 
E V A P O R A T  I O N  S 2 017 

C R A N K C A S E  0 .40  
E X H A U S T S  

P U R B A N '  ' 5 8 2  
P 
N ' ~ U R A L  3.48  

N I  T R O G E N  D X I D E  
U P S A N  ' 7.49  
R U R A L  7.7C 

- C A R B O N  MONOXIDE ' ' 1 8 0 . 4 6  
H Y  DROC AR EON S  12 026 



a 

.:::.,. . Table B. 20 
4 '  

, - <  . . :- . . ' * i : * ~ t t * * g :  CCIOK C ~ U N T Y  A G ~ . ' G .  M I L E A G E  FA(;TU.KS 4 * 0 4 4 4 * 4  

Y U T O Y -  V t  H 1 C L t .  E,MI 'S.SI  ch  ' F A C T ' U H S  F O R  '1973 
( G R A M S  PER V E H I C L E  M l L f  l 

C L A S S  1 
E M 1  SS113NS . , 

CAR RON' tl,n4tlx1 9 E  

I J R H ~ N .  , ' .  , , , 3 1  .07 
U U R ~ ' ~  16 -07 

HY DROC A H  B O P ~ S  
. .. _ E V A P C l R A T T l l N S  ? .75 

C F ~ A N U C A S . E  ' '  3 . 2 6  
E X H A U  S1.S '. 

. . UF.8 A.N' ' ., . . 
. K 4.6Q . 

W 
'RIIRAL' - ' . .  2.8: 



C L A S S  1  
EM I S S 1ON.S 

CARBON H C ~ O X I D ~  
. U R B A N  , 2 4 . 6 9  
R U R A L ' .  1 2 . 7 7  

H C D R O C A K B ~ N S  ' . 

'E-VA'POKAT I@N s 1 . 4 3  
. , '  C R A N K C A S k  . 0 . 1 7  

P 
P 

'E'XHA U'S T s 
.P UR @A'N .3.. 7 0  

R U R A L  2 . 2 1  

NITUOGEN . . O X I D E  
: U R B A N  

R U R A L  

CARBON MONOXIDF 1 6 9 . 8 6  
HYDROCARBONS 1 3 . 1 3  

- Table B. 21 
CUUK COUNTY AGE .t HI L E A C E  . FACTOR'S 

HUTOH V t H l C L E  EYISSICN F A C I U R S  tUH 1914 

( G R A Y S  P t K  V E H I C L k  M I L t B  

C O L D  . S T ~ K T  E M I  S S I U N S ( G H A M S ) '  



C L A S S  1 
E M 1  S S ' I  ONS ,-.,. . . 

C A R ~ O I ~ '  Y O N G X I  D E  
U'RRAN 
ku,&*Li.: ; .  

1'8'. 5 1 
. .  . . .  . .  

9.58 

HY D R O ~ A K B O N  s 
... . . .  
., . 

EVAPOR-AT IONS 1.12 
C R ~ ~ N K C A S E  Pr! 1 
EXHA.US.TS: , , R . .  . . .  

;-, " 6 :* fi j . .;% . . 2.75 :. - 
I-' , , . . .  . .  ... P . . R U R A L  : .  
VI 

1.65 . 

. , . . .  
M U T U R  V ~ E H ' I C ' C E " E M I S S I C N ~  F A ~ T U H S  'FOK- 

[ G R A M S  P E R  V E H I C L E  M I L E )  

CAR RON MONO X I D F  ' '147.97 185 .81  - 316.27 316.27 316.27 
- - -  

0.0 
- 

161.73 
HYDROCARBONS 11  .&El  12.42 35.45 ' 35.45 5 5 - 4 3  0.0 15 -60  



Table B.23 . . - .. 
*4******  COOK'  CCUNTY A G E ' G  MILEAGE F A C T O R S  *+*3*'**8 

. . . .  . . .. 
C L A S S  1 

E M I S S I O N S  
. . C A R b O N  M O N O X I D E  - 

. 3  .. . 
U R B A N  . . 13-35 

. RUR'AL'- . , . '  , .  6.91 
~, . , .  , 

. . 
HYDROCAR BUNS . . 

.-... . . 
E V A P O R A T I ( 1 N S  . . 0-86 

. . 
CH ANK'CAS E o.O? 
E . X I ~ A U S T S  I-' 

. -  P , : - . u ' p ~ ~ f i :  . 
. .  9 '. ' .  ~ l j ~ ~ i . .  , . .  1.~7 

1-10 . 

. -. 

MOTOR V t H I C L E  EMISSIGN FACTORS F O K  
( G R A M S  PkH V E H I C L E  H I L E J  

NI TROCEN 6 x 1 0 ~  . . - .. . . . . 

I'JHBAN '4 50 5.79 i6.60 10. SO 10.60 66.32 
R U R A L .  . . , 

. , .  . '  
4.62 

. . 
5 -95 10.89 10.89, 10.89 66-32 

. .. - -. .. . 

. ' .  c0t.r) S T A R T :  E M I ~ S S ~ U N S ~ G R A H S  J 

CAR R O N _  MONOX I DE . . .  
121.79 167.54 305.69 305.b9 305.69 

H Y D R O C A R B O N S  
0 00 

9 -99 11.42 34.- 3 6 34-38 34.38 - . 0.0 

W E I G H T E D  
- . -, - - -- - - - - . 

i ..; . (.. . 



. . 
;:*. .. , , . 
' 3 ' .  

I . .  . 
. .  . Table ~ . 2 4  

* + 4 4 4 4 0 * '  COOK C O U N T Y  A G t  & M I L k A G t  F A C T C H S  * * *4 *0 * *  

Y O T O R  V E H I C L E  t M I S S I C N  f - A C I O R S  + O H  1977  - -  

( G R A M S  P E R  V E H I C L E  M I L E )  

C L A S S  
EM.1 S S I O N S  

C A R B O N - .  M O N D X I  D E  
U,RBAN - 
R U R A L  

. . 
H . ~ O R C I C A R B O N S  

E V A P O R A T  I O N S  
C R , A N K C A S E  

E X H A U S T S ,  , 
. U R ~ A N  , 

R U R A L  

N B T R O G E 9  O X I D E  
U R B A N  
R U R A L  



C L A S S  1 
E M I S S I O N S  

C A F  B U N  MONOX I UE 
URBAN. 6 . i e  
HUR A L  3 . 5 1  

HYDROCARBONS 
E V A P O R A T I O N S  

- . C R A N K C A S E  
"E.XHAUSTS 

U R B A N  : 

RURAL 

N I  T R O G E N  f l X l  O E  
U R B A N  - . 

r; UR:A I. 

C A P F C N  M O N O X I D E  
HY D R O C A ' K B O ~ J S  

Table B. 25 

COOK COUNTY AGE C M I L E A G E  F A C T O R S  ****I*** 

MOTOR V t H I C L E  E M I S S I C N  F A C T O R S  F O R  1978 

( G R A M S  PER V E H I C L E  PILE) 



Table B. 26 

. .  . . , .  . . 
M O T O R  V E H I C L E  ' ~ M I S S I  C N  F 'ACTORS:  F o ~  19.19 

4 G H 4 M S  P t R  V E H I C L E  M I L E )  

C L A S S  1 2 
E M I S - S I O N S  . - . .. 

CAR ~ Q N  HONOX I DE 

U,Rp AN,, 4 .'R 0 ' 1 9  .i)6 
R U ~ A L  ' ' "  2 . 4 8  9 . 3 4  

H Y O R ! I C A ~ ~ ~ N S  ' 
E V A P O R A T I O N S  C . 36  1 . 0 2  

. CR'AN:KCAS%' 0 . ~ 1 .  
. . 

0 . 1  3 
E X H A U S T S  

0 .'.72 . UP.RAN. .. 2.70 
' R U R A L  " . C.43 1 . 6 2  

 NIT^+< O X I D E  . . 

U.R 0 AN 
,l - . .  . 

2 .17 '  4'. 0  1 

R U R A L  . . 2 . 2 3 '  4 .  12 

. . . . 
C A R R O N  HONOXI nE 71 -22  1 1 7 . k ~  269'.84 269 .84'  " 269 .84  0 .0  

H Y D R O C A R B O N S  6-08 8.62  36.2  2 30 .22  30.22 0 - 0  



C L A S S  , - .  1 
F M I S , S I O N S  . . .  

C A U ~ ~ N  MONOXIDE 
. ,  U R B A N  X . 3  6 

RURAL ' . 1 . 7 4  

C A W O N  MONO X I  DE .' ' ' 5 8 . 5 9  
HYOHOC A R  bUNS 5.C3 

Table B.27 
, . . . 

~ ( 1 0 ~ .  COUNTY ' A G ~ .  & ~l LEAGE F A C T O R S  

MOTOH V E ~ I C L ~  E Y I S S I C N  F A C T O R S  FOR ~ Y B O  

I G H A M S  PER V E H I C L E  M I L E )  



I-' 
VI 
I-' 

C L A S S  1 
F M I . S S l O N S  : . 

C A R ' ~ Q ~ \ ,  C U N O X  I DE 
U R B A N  2;. 15.9 

:* .:Ri, R:A'i;, , . 
. ,.' . : - =.I 1 .C9 

!'. . , 

C A R B O N  H O N U X  I 9 E  4 6  .:I6 
4 Y D R O C A R B U N S  4 - 2 2  

Table B. 28 
C O O <  COUPJTY A b F  & M I L t A L i  I - A G T U K 5  o** * * * * *  

M O T O R  V E P I C L t  E Y L S S I C N  F A C I O K S  FOR 1981 
( G R A Y S  P E K  V E H I C L E  M I L E )  

2 3 4 5 6 



C L A S S  

r . M I  S S I O N S  
C ~ R R O ~ ,  MONOX I Dk 

.L,R h A N 
R U R A L  

HY DGOCARBONS 
' E'VAPORATI  O N 5  

C W XNK'C AS.t 
E'XHAUST s 

UPCAN , , 

' K U R d L  

Table B. 29 

C O O K .  COUNTY ".A(;€'. & MI L,EAGE F A C r  UHS * * * + * * r ~ l *  

M O T I I R  VEHIC~E "EM I ' S S I  ON. F A C  I O R S -  .FOR 1 9 8 2  
( G R A M S  PER V E H I C L E  H I - L E I  



. . 
. . Table ' B. 30 . , . ,  , 

C O U K ~ C O U ~ ~ T Y  A G E " &  M I L E A G E .  FACIORS " 

Y U T O K  V E H I C L k  E k I S S I C N  F A C T O R S  kOH 1 9 9 5  

( G R A M S  P E K  V t H I C L E  M I L E )  

C L A S S  
E M ! , S S I U N S  

C A R B ~ ~ . '  MONOX I DE 
uk64< ,. : 

.: : 
I HljR'AL . .  . :  

.. . -. . .:. 
, 6. 6- , . . -- 

C A R B O F l  MONOXIDE 3 4 . 1 5  2Pb.0 j : : 
. . ,*-*s* b j .  ; . ,:.: : 

229.03 
H Y D R O C P K B O N S  3 002 5 . 6 3  .:24.. . . . .  7 9 ,  24 .79  24 .79  



Table B.31 . . .  

C L A S S  

E M I S S I C I N S  
C A R B ~ ~ , .  MONOX I DE 

. URRAN + . . 
.: .. 

N 1  T R O G F N  . O X 1  D E  
UP B A , ~  

' R U R A L  : ' '  

. . 

C A R B O N  MONOXIDE 

H Y D R O C A R B O N S  

M O T D R  V E H I C L t  E M I S S I O N  F A C T i I H S  FOR 1984 

(GRAMS P t H  V E H I C L E  M I L E )  
- 

2 3 4 5 6 



N1 T R O G E F ~ '  O X I D E  
UkB hN. 

RUR.AL'. . . : . "  
. . . 1 

Table. B. 32 

&OK COUNTY ..JIG t '  & . ' M I . L < E A G ~  F A C I  UHS S'**r ( l t * ' * *  

Y O T J K  V E H I C L E  E M I S S I C N  F A C r O H S  FOR LYH!J 
( G R A M S  PER V E H I C L E  M I L E )  



CARBON M O Y O X I D E  
URBAN - - - - . -9 . 9 5 . 5 5  
RURAL 44.25 

MOTOR V E H I C L E  E M I S S I C N  F A C T U K S  FOR 1 9 7 0  
(GRAMS P t R  V E H I C L E  M I L E 1  



Table B. 34 

FE' I .EHAL ,AGE. C H I L t  AGE F A C I O K S  

MOTOR V ? H I C L E  E Y I S S I C N  k A C r O H S  FOR' 19.71 
' ( G R A M S  PEK V t H l C L t  M I L E )  

c i ~ s s  . .  

FML1S.SIONS . ' 

CA;EE,9i).V M O N O X I  DE . ' 

U k . H h N , .  . 

P w a i  

HYDUOCARBOVS 
E V A P O R A T I O N S  
C R A N K C A S E  

F E X H A U S T S  , 
wl 
4 

U R B A N  
R U R A L  

h l T R U G E N  O X I D E  
U R B A N  
RURAL 

7 093 
ti. 1 5  



C L A S S  
. 'FipC.,I S S I O N S  

C P P B G N  YONUX I DE 
. .UR&aN. ' . . . . 

R U ~ A L  
,.: '  2 . . 

H Y  C R O C 4 R . B q % S  
. E.VAPOR.AT I CNS.  
iC .R I\NY CA.S,E 

e X H A . U ~ . T S  . ; . . . . . .  
: ' : . - . U R E A N  

R U  P. AL 

k l  TkUG.Ek 0 x 1  Gf' 
, : U h R A h . i ,  ., . 

R U R A L :  . . . .  

: . 

Table B.35 
F E D t R A L  A(;€ & W l L E A G t  t A L 1 O R S  

M O T O R  V t H l C L E  E M I S S I L N  F A C T O K S  FOR 1912 
( G R A M S  PtR V t k I C L F  M I L F J  



E V A P $ A ~ ~ ~ N S  

C ! ? A P J ~ ( . C A S ~ .  
c x y A q ' S T s ( , i  , 

. ., U.R E 4b.:; .:. , :.. 

RURAL 
. . _ _ . .  

ha T ~ O G E ~  .OX IDE- 
, U K R A , k  . I ,  ;: . :  ,. 
k c r ; ! ~ ~ ; .  - . ,  : 

, . 

. Table B. 36 

FEDFRPL A t i t  C M I L E A G E '  F A C 1 0 K S  



Table B.37  

F ~ U E H A L  , A G t  t C . I L F A G t  F A C T O R S ,  _ *I#*+**** 

MUTOQ V F H I C L E  E M I S S I C F I  F A C I U K S  F U R  1 9 7 4  
( G R A M S  I J t R  V E b I C L t  M l L t J  

- 

7 
L 3 4 5 6 - C L A S S  1 

, E M 1  S S I O N S  
C A 3 P O h  M C Y G X  1  D t  

U R B A N  5 5 - 1 7  
R U R A L  2 8 - 5 4  

HY UROC AH BON S 
E V A P O Q A T I C N S  1 - 5 2  
CR INK C A S E  0 . 3 4  
f X H A U S T S  

+ U R B A N  6.46 

R U R A L  3.96 

. . . .  ~ I T R O ~ F N  O X I D E  . . . . .  

:Ufc .RAN . , . . . 
. . 

. 6 . 3 1  
R U R A L  . . 0.48 

. . 



Table B.38  

F E D t R A l .  A c t  & PILEA(;E F A C T O R S  +2****** 

MOTOR V B H I C . L E .  E n I . S S 1 , L N - F A C T O R S  vkUK, 1.9 1 5 .  .. 
( G R A M S  PER V t H I C L E  M I L E )  

HVDRC)CARBONS 
. . f V A P O R A T I U N S  

C R A N K C A S E  
E X H A U S T S  

P U R B A Y  
0 
P R U R A L  

N1 TROGEN O X  I D , €  
ClGBAhi 
RURAL 

. . 



Table B.33 

F E 9 : t R A L  AGE C W I L E ' A C i t  F A C T U R S  

MOTOR V C H I C L E  E M I S S I C N  F A C T D H S  FOR 1916 
( ' G R A M S  P E R  V E F I C L E  M l . L t l  

. . 

H Y D R O C & P . B O N S -  - .. . . . , .- . 

. E V A ' P O ~  A:TI'CN s 1.12 1.5.9 2 . 1 9 .  2.19: :2-19 
C R A F I U C A S F  . 0.11  0.4'3 1 . 7 5 .  1.75 

. . 
1.15 

E X H h d S T S ' .  
UR.BAN':' . 4.. 2 3  6.:3:.7 14'. 4 7  14.. 4.7' 1 4 - 4 i .  

. * .  ' R U R A L  2 - 5 3  . 3.0 8 1 8 - 6 6  . 8.66 11-66 

N I T W O G F N  O X l D F  
IJP B A N  4.90 5.79 10.6C 10.60 10.60 
R U R A L  5 - 0 3  5 095 10 .8s  10 89 10.89 



Table. B. 40- 

*49&*+*41 F E U E R A L  A ~ E - C  ~ ' F L E A G E  FAc;TORS ******** 

C L A S S  - 1 
E M I S S I O N ' S  ' - -1 . , 

SA.R'BON ..MONOXIDE . . .  p . .  

;.URBAN . . . .  29 -64 
RURAL 1 5 . 3 3  , . 

. . .  

H V C H ~ A ~ . B ~ N S  

EVAPO3AT I O N S  
C R A N K C A S E  
C.X.HAU.S.TS: . - 

URBAN. .:; 
RUR A-L 
. . .  

N I T R O G E N  OX I D E  
. . 

.UPb.AN .,:... r . 

RURAL..: '  . 
. . .  



C L A S S  1 ....... 
;&HISSI-ONS 

C I R e O N  , M O N O X I D E  . '  

URR.AN . . 
,. . 2 3  086 

' R U R A L  12.3'4 

Table B.41 

F ~ D E R A L  A G E  c C I ~ E A C ; ~  F.A~;TOUS 

MOTOR V F I - I C L E  t Y I S S I C N  F A C T O R S  FUR 1918  . . . . .  

( G H A M S  P E R  V E H ~ C L E  M I L E )  - 
. . .  

2. 3 4  .... ....... . .  
. .  5 

..... . . . . . . . .  
. 6  WE I GHT EQ 

_. 

. . . .  . . . .  . .: . I  . 

. . . . . . . . .  . . . . .  ... 
. . . .  

- : i l  

. - NI TROGFN 0 x 1  DE . . . .  . . .  . . . . 
. . .  URBAN. 3 . 3 8  . . 4 . 5 6  Y.E4 9 - 1 4  9 . 1 4  6 9 . 4 3  3; $1. 

RURAL . ' , ,. . , --. . . . 
3 . 4 8  4-69 9 . 4 0  . 9 . 4 0  9 . 4 0  6 9 - 4 3  - -. S > Z  . . -. . 

. . 
. 

. . . . .  . . 
% .  . 



Table B.42 

C L A S S  1 - 
E M  I S S  I O N S  

C A R ~ O N '  X M O N ~ X I  DF . , 

URBAN.  . 1 9  0-1.5 
R U R A L - :  ' 1; .. $. 0 9 0  

. . HV DROC%R BONS 
. . E V A P O R A T ' I  CNS: 0 . 5 6  . 

CR.ANKCASE. 0 . 0 3  
. : 

E X H A U S T S . .  

F 'UR  AN 2 . C 9  . 
0\ -' RURAL.  ' . '. 
VI 

1.25 

N I T R O G E h  O X I D E  . . 

U R B A N  2 . 7 7: " 
RURAL . . . , 2 -84 

. I  . .  

FED€P.AL  AGE E M L L t A G E  F A C T O K S  

MOTqR . V E h I C L E  E M I S S I C N  F A C ~ O R S  FUR 1979 
[ G R A M S  PER V t H I C L E  M I L E )  



C L A S S  1 
E M I S S I O N S  

. . . . . .  
C'AR R O N  MONO X I DE 

URBAN . 1 5 . 6 2  
. -. .H'"~*i ' " , '  , 

8 -08 

. . 
. HYDROCIRBONS 

F V b P O R A T  I O N S  ' 0 - 4 3  
-. CR'ANKC'ASE 0.02 

. . .  P ;.. E . ~ ~ f i u : S i  S  : .  
rn 
0\ ' .'. UR'BAN. . - 1 - 6 9  

. . . .  , . R.URI\L ' 1  1-01  

NITP.O'GEFI O X I D E  
' UPWAN, 

" .  1 RURAL. . . .  - .  .. 
. . .  . . 

Table B.43 

F E D E R A L  A G E  c H I L E A G ~  . F A C T O R S  

MUTOR V E H I C L E  E M I S S I C N  F A C T O R S  FOR 1980 
( C R A M S  P E R  V E H I C L E  M I L E )  



Table B.44 

* t * * *9 ;8 *  F E D E R A L  AGE t M I L E A G E  F A C T O R S  

YOTOK V E H 1 C L t . E M I S S l L N  F A C l O R S  FOR 1981 

l G R A M S  P E R  V E H I C L E  M I L E )  

C L A S S  1 2 
F M 1 , S Y l O N S  a - 

C6R BOtq, M O N O X  I CE 
URBAN,, . - .. 
R U R A L  

E X H . A . U S ' l S " : .  . 
w 
a 

UP.0 AN. :, (...,-:' 
4 R U R A L  

h1 TPOGE,N O X l D E  . 
U R B A N  , . : a 1 . 9 1  

R U R A L  ' ' . 1.86 



Table B.45 
F E D E R A L  A G E  c M I L E A G ~  FAGTOUS 

M O T O H  V E H I C L t  E M I S S l C N  F A C T O R S  FOR 1982 

( G R A M S  P t H  V E H I C L E  M I C E  l 

C L A S S  1 
. . . .  

: i , E + 4 I S S I O N S  .. , : 

C A R B O N  M O N O X I D E  
.. i .UR,EYAN . < 9 - 5 9  

R U R A L  4 .96  

W E I G H T E D  

. . . . . . . .  

HY U'ROC AR soh s 
: .E.V A  P @.@:A T I GN 5 

..CR.ANK.CASE 
.. E XHA.U;S:TS;.: ,: 

... ... .:' .UR.B A N  
R U R A L  , 

. :.< . .' 

&I:T:ROGEN O X T O E  
. . U R B A N . : ;  .. , . 

R U R A L ' : .  . ' 



CLASS . 1 
.FM r ,ssrorJs 

CAd f 3 a ~  MONUX I DE 

' U R B A N  .' :. 7 - 6 6  
RURAL 3.96 

. . *. 
L . .  

HY DHOCAR RUNS . . . . .  

E v a p o u ~ r r  o ~ s  - . . 0 .26  
CPANKCKSE C; C. 
E X H A U S T S  . . . 

P ' . URBAN :' 
0\ 0.80  
a ' RURAL 0.48 

Table B.46 
FEDERAL A " E  C PILEAGE FACTORS 

MOTUH WEH1.CLE E M I S S I C N  FACTORS - FOR 1993 
( G R A M S  PER V E H l C L E  M l L E J  



C L A S S  
E M I S S I O N S  

CAREON MONOXI  DE 
URBAN 
RlJRAL 

HYDROC ARRONS 
F V A P O R A T I G N S  
C R A N K C A S E  
E X H A U S T S  

UR I\ AN 
R U R A L  

N I T F O G E N  O X I D E  

U R b A N  - 
RURAL 

Table B.47 

F E D E R A L  AGE E M I L E A G E  F A C T O R S  

MOTOR V E H I C L t  E M I S S I C N  t A C T O R S  F O R  1964  

( G R A M S  PER V E H I C L E  M I L E )  



Table B.48.. ******** - - . . 
. F E D ~ H A L  A(;€ G P I I L ~ A G E  . P A C T O H S  

H C T U ? V V _ H I C L k  t M l S S I L h  F A C T O R S  FUR 1985 
( G R A Y S  P t K  V E H I C L E  M I L E )  

C L A S S  1 
- .. E M 1  S.S I ON S 

C A P B O h  M O N O X I  DE 
UH8AR 5.47 
PUR AC ' 2 - 8 3  



Table B.49 

C L A S S  1 
E M 1  S S I U N S  

C A R R O N  MONCJX.IDE . , . .. 

. - " ~ J R B A M  ' ,  , , .56 - 6 3  . . . RURAL . : ....' 2 9 - 2 3  

F E O E K A L  4:;t L C 1 L E A G . E  FACTORS ******** 

M O T O R  V f i H I C L t  E M I S S I O N  F A C I U R S  FOH 1970 
- . (G 'RAMS PER V ~ ~ I C L E  M I L E )  

- 

2 3 4 5 
. . .. .. - - - . - -. -. .. - 6 ' W t  . 1 .. . GHT . . . . .- . - t D  - 



Table- B. SO 

F E D E R A L  AGE & C I L E A t i t  F'AC'TOWS 

M O T O R  V E I -  I C L ' E  EM'I.SSIC.N F-ACTUKS'  kOR 1 9 7 1 .  
( C R A M S  PER V E H I C L E  M l  L E t  

C L A S S  
E M I S S I C I N S  

CAFBON-  HONOX I DE 
I!RB AN 
k U R A L  

HY DROCAR B 3 N S  
E V A P O R A T I O N S  ' 

C R A N K C A S E  
E X H A U S T S  ' 

U R B A N  

R U R A L  

N I T R n G E h  O X I D E  
U R B A N  ' 
KURAL . 

CARBON Y O N O X I  DE 2 0 3  094 
HY 3ROC ARBUN S 1 2 . 5 6  



Table B. 51 
. . 

F E D t H A L  AGE & ~ I L E A t i t .  F A L T O U S  

J M t J T O R  U t H l C L E  E N I S S I C N  + A C T O R S  FOR 1972 

(GRAMS P E R  V t H I C L E  M I L E )  

C L A S S  1 2 3  4 5 
E M I S S I O N S  

CARBOIV M O N O X I D E  
IJRBAIV 43.49 53 - 9 4  74-85 74 89 14-85, 

R U R A L  22 .49 27.85 38.73 3t1.73 36.73 

. . . . HY D G ~ C A ~ R U N S  . . 

E V A P C R A T  IGNS 2.27 2.. 5 1 3.OC ; .  3.00 3-00 

CRAbJKCASE 0.67 . . 1.42 3 . 4 4  3.44 . .. . . 
3 044 

, E ' X H ~ ~ ~ S T  s . . 

' U R B A N  6.66 ' R.,3C 15 .03  15.03 
- .. 

lS.03 

R U  R.A'L' 3 ."j 8 4 .'9 7 8-95 8 .-Y 9 8.99 

. . 

COL!) S T A R T  t M l S S I U N S ( ( ; H A M S I  

C A P R O h  M O N O Y I n E -  192.53 2 1 6'. 1 4 ,  335.75 335.75 333.75 

HYDROCARBONS 12 047 1 2 . 3 7  .32.lc; 32.16 52.16 



MUTUN V E H I C L E " : ~ M I S ~ I L N  FA(;TUH.S:- FUR. i ~ ; i 3  
( G R A M S  .PER V E H I C L E  M I  L k )  

c i n s s  1 2 3. c s 6 nE r r;tirtu- 
-FM 1SSIOFJS . . . . .  

c~Ht{or< FONOXI QE 
. . . . .  

. - . . . . ,. 

, . .  uicfi'a~ . . 37.ih 4.13.4~ 6 1 3 . ~ 3 2  6rj.3.2 6d.32 .ij.. 02 40'.'80 

R U R A L  1 9 - 2 2  25.04 35.34 35.34 35.34 .43 - 0 2  , 2 1 0 5 6  



Table B. 53 

M t l T O R  V t H I C L E  E M I S S I C N  F A C T O R S  FOR 1314  
( C H A M S  PER V t H l C L E  M I L E )  

C L A S S  1 2 - 3 4  5 6  W t l t i H l t D  

E M 1  S S I O N S  
C A R B O N  MONDX I DE 

U P B A N  30 094 4 2 . 9 8  61 059  6 1 - 3 9  b 1 . 5 9  4 1  068 34 .11  

R U R A L  16.00 22  a 2 3  31 - 8 6  31 8 6  3 1 - 8 6  4 1 . 6 8  180 40 

C A R B O N  M O N D X I D E  
, H Y  D R O C A P  R O N S  



C L A S S  1  
€ M I S S I O N S  

C A R R U N  P O N O X I  C E  
UHHAY 24.59 
R U R A L  12 - 7 2  

H Y D R O C A R B O N S  
. EVAPOK'AT I O N S  1.35 

C P P N K C A S E  -24 

E X.HA'U S T  5 .. . 

UG:B AN 3.. 7.6 
, R ' U R . A L  2 . 2 1  

Table -B. 54 

F E D E R A L  A G E  t M I L E A G E  FACTORS 

Y O T O R  VFHICLE E M I S S I C &  F A C T , U R S  kOH 19'15 
( G R A M S  P E R  V E H I C L E  M I L E )  

- 
- .  

C O L D  S T A R T  EM1 SSIONS(CHAMS) . 

C A - R B C I ~  ~ 0 ~ 0 x 1  DE . '1'57.65. 1 8 5 . 9 1  3 I 6 . 2 - 7 . ' : '  , ' . . 3 1 6 . 2 7 ' . . :  3 1 6 . 2 1  
HY DROC A R S O N  S ' 11.84 12 .42  3 5 . 4 5  3 5 - 4 5  . .  35.45 

.. . . . . - . . - . . . . . . 



Table B. 55 

M O T O R  ' V E H I C C ~  E* ISSICIN F A C T O R S  FOR 1976 
. ( G R A M S  PER V E H I C L E  M I L E )  

C L  b S S  
E M 1  S S I U N S  

C A R d O h  MONOX 1 D t  
U R B A N  
R U R A L  

HY CROCARRONS 
E V A P O R A T I O N S  
CRANKCASE 
F X H A U S T S  

UP B AN 
R U R A L  

N I T R O G E h  O X I D E  
'URBAN 
'HUR'AL 

. . . . 

C A H R O N  M O N O X I D E  . 1 3 4 . 7 3  
HY CROCARBUNS 10 3 6  



MOTOR V E H I C L E ~ . E I I S S I C N  F A C r U R 5  , F O K .  1 9 7 1  
. . ... . 

( G R A Y S  PfrR V E H I C L E  W I L E )  

C L A S S  1 
E M I S S I O N S  

C A R B O N  MONOX I D€  
UR I3 AN 1 4 . 3 9  
R U R A L  7 . 4 4  

H Y D R O C A R B U N S  
E V I P O R A T I O N S  C ;  31) 

C R A N K C A S E  0 . 0 7  
F X H A U S T S  
. U R B h N  2 . 1 3  

R U R A L  . 1 . 2 7  

NT T R O G E N  O X I D E  
U R P A N  
RUR.AL 

. . . . 
. .  . 

COLD START: f M I S S I U N S ( G R A M S 4  

C A R B O N  M O N O X I  DE 1 1 4 . 3 2  1 4 9 . 9 3  2 9 3 . 4 1  2 9 3 . 4 1  
H Y D R O C A R B O N S  9 . 0 1  1 0 . 4 4  33 003  33.03 



. . 
, .... .. . Table B. 57 . . 

- . -. . . . ******** - '  : FEDERAL . &GE'  & , MILEA(;€ * F A C T O R S  +i****** <. , . . . 

. . Y O T O R  v ~ H I C L ~  E Y I S S I C N  6 , A C T O R S  F O R  1916 
. (GHAM.S P E R  V E H I C L E  M I L E . )  

C L A S S  1 2' 
EM'I SSIONS 

6 . .  n t  I,GHT t o '  
. . 

- . C A R  @ON ' MUNGX'I DE . . .  .. . . ... 

. UU B A N  . , .- .. . ... 10.77 22.32 .. 35.~2 35 92 3i.92 31-18 16-39. ..-... -. .-. .. -. - -. . 
R U R A L  5 . 5 7  . 11.54 18 5 8 .l8.58 3 7 1-8 ' I .  8*' 18-58 

. -. . H Y D R O C A K B O N S  . 
E-VAPURAT I ON s 

I-' CP.ANKCAS.E.  
00 
o E;XHAUSTS , 

U R B A N . : .  ' :' 
. . ,  ' R U R A L  

. . 

NITROGEN O X I D E  
U R b A h  
R U R A L  . . . . 

- . .  : .  , 

C A R B O N  M O N O X I D E  . 

H Y D R O C A R B O N S  

. . . . . .  . . 

. .  C O L O  S T A R T .  t M I  S S I U N S ( C W A H S )  



Table B. 58 . . 
ia i ,,-. .: ' . . .  ... , . . . ******;**: *,*ttb+* . . , .FED'~ 'RAL A G E  ,t P.ILEAGE - F A C T O R S  , . . ' .  . . . i .  I ,  

WUToH V E b 1 C L . E  .I$?[ SSI,Ch; FAC.tOY:S .!OR 13 79 
( GRAMS 'P'ER ' VEH ICL'E M I . L E  I '  

C L A S S  1 2 3 4 5 6  WE I GHTEO 
. . .  

E M I S S I O N S  - .  

CARBON, .  M O N O X I  OE . . . . . s 

30.4? 3 o .'i:s 36'.2,6 . 11.28 Up.13pv 7 . 9 6  l e . 0 6  30.45' 
,, .PUR.A.L . :.. : : 4 . 1 2  9 . 3 4  1 5 - 7 5  - 15-75  15 .75  .36.26 6 22 

HY DROC A R B U N S  
. .. EVAIJOR.AT I ONS 

. . cR.A.NKcASE 
E X H 4 I I S T S .  

I-' . ... 00 .;U,FEAN. 
P , .  : , ;P.UhAL. 

COLQ S T A R T  € M I  S S I C N S ( ( ; R A M S )  

.l-8 
2 6 9 . 8 4  C A R B O N  MONOX I DE .. - r . .  1.83.92 l r 7 ' i 6 0 - .  . . . 2 6 9 . 8 4 ,  , .. ,. .: 26)3. 8 4  .,. . . . . o,'? 

H Y D R O C A R B O N S  6 - 8 8  8 - 6 2  . : _  3 0 . 2 2  i ' , 30.22 30 022 ' 0 - 0  8 . 7 9  



Table Bt 59 .... - . .  

, F ~ ~ I E U A L  A G ~ .  E  MILEAGE;^ , F A ~ ~ O R S  

MUTOR . V E , h l  CLE. . ,EM ISSICN. FAC1 ,OUS.  FC)R 1980 

' !GRAMS P E R  v E H I C L ~  MIL&')  

C L A S S  
F M I S S I O N S .  

CA.R@ON MGNOX I DE 
UP.BAN 

: - RURAL.. , . :.,. .. 

. ...... CARBON MUNOX I O E  : ,: : .  7 2  - 5 C  
HYPROC AHBONS 6.01 



. . . . 
* * * *+*6 ;?  ' F E O E K A L  AGE & I V l L k A C F :  F A C T O R S  ' ******** 

. .. - . ' . 
M!jTUH VEH. ICLE  EMISSI '&N F A C T O R S  ~ O K .  1981. 

( G R A M S  P E R  V E l i  I C L E  M I L E )  

C L A S S  1 2 3 4 5 6 W t  1 GHl t D  
FMTS.S! i )N5  . .. . .. . . . . . . 

C A R R O ~  MONOXIDE , . 

UKUAFi:  3 . 6 5  10.73 . 20.33 20.93 20.83 34.6'1 . ,  . A.34 
R U R A L  1-89  5.55 10.17' 16 -77  10.77. 34.67 3.65 

. . . . . .  . . . ,.. i ' . . 
H'f D R O C A ~ S O N S  

i . . -. .. E V A P O ~ A T I  UNS 0.35'  0.72 1 - 4 2  1 - 4 2  1.42' 0.0 0.. 46 . 

C R A N K L A S  E .  .G,.O . G. 0 5 0.34,.  0.34 0.36 -6.0 0.03- . , .. .. . ,  . . 
FXHAU.ST.5  - 

URBAN 0.54 1 ..58 4.42 4.42' 4.42 ' 4.4'7 b4.' 
C 1 .  
03 
W 

R U R A L  0 . 7 2 .  0.95 2 - 6 5  Z.B5 '. '2.65 .4.5;'1 ' '0.66 

. . 
N T  T ~ U G F ~ U  OX I D E  .. . 

.. . 

URBAN . ,. , . ... 1 . ~ 1  3.01 1.2 7 '  7 . 2 ~ '  . i .2 '.I 7 3 - 1 6  s l u i -  
PlJR bL  ; 1.86 3 - 0 5  7.47 1-47'  7 - 4 1  7 3 - 1 6  3 099 

. . .. - - -, - .. . .  . . 

. :  
C L g B O N '  M O N O X I D E  6C.58 89.7.4 ' 2 4 8 . 2 5 '  2.48 2 5 Z48.25 " ;O ' .O  7 7 -  12 

H Y O R O C  AR BONS 5 - 2 1  7.001 ,27.47 27.47 27.47 . . 0.0 ' I .  08  
. . 



C L A S S  

E Y  I S S I O N S  
c b a e o ~  MO,NOXI DE 

, U R B A h  . :. 

' R U R A L  . 

- H Y D R O C A R B O N S .  -. 

: EVAF'OP. A T - I  ON S. 

: C ? A N K C . A S E  

. F X Y A U S T S -  . ; 

. ,  ' : U P B A N  

R U R A L  

N I T R ~ I G F N  O X I D E  

;. U ~ R A N . ,  .. : . . 
R Q H P L  - . 

CAP B O h  MONCIX I D t  5 1  - 9 4  

H Y D R O C A R B O N S  4 - 4 9  

Table' B. 61 . . 
. . .  

' F E O ~ R A L  A ~ E  L . M I L E A G E  ' F A C T O R S  .'. 

M U T I I R  V E H I C L E  L M I S S I C h  F A C T O R S  F O R  1982  
( G R A M S  PER V E H l C L t  M I L E )  



C L A S S  

E M I S S I O N S  

C L R B O N  MCNOX I DE 
UP B'Ahj 

' R U R A L  . 

Hb PROC ARB+JNS 
~ E V A P O ' R A T  I O N S  
C R A ~ K C A S ~  

E'XHIUSTS- . . . ,. 

I-' 
03 

U R R A N  : . .  

m .  RURAL. '  ' 

F E D E R A L  A b E .  C V I L E A G E  F A L T O I I S  

YOTJW V t H l C L E  E M I S S I C &  F A C T C I H S  F O R  1 9 9 5  

( G R A Y S  PER V E H I C L E  M l L t  



Table B,63  

M L T d K  V t H I C L t  E M I S S I C N  P A C T U R S  F O R  1 9 9 4  

( G K A M S  P E R  V E H I C L t  M I  L E I  

C I .  A s s  1 
E M 1  S S I I I N S  

CARHON Y O N 0 X I . D  
' . U R R P &  - 1.3'1 . . 

.. . PUR'AL -0 -68 

. . .  
H Y D R O C A H B O % S  . 

. . 

E V A P O H A T  I O N S  0 . 2 1  
C H A N K C A S F  

. " 
i. .r. 

F X H A J S T S  
:.k!Q,R A N  '. .-0'. 2 2 

- .  R U R A L  0.1 3 

- 
. .- 

: C O L I )  S T A P  I € M I  S S I U N S - ( C H 4 M S )  -- 



Table B. 64 

F M O T U P ' V E H I C ~ E .  E M I S S I U N  F A C l l . I K S ' F U H  1985 

( G R A Y S  P E R  V E H I C L E  M I L t )  
- 

2 3. 4 3 C L  b S S  

E M I S S I O N S  
C A R H O N  M O N O X I D E  

U R B A N  

R U R A L  

HY D E O C A R B U N S  

E V A P O R A T I O N S  
C R A N K C A S E  . 

- E X H A U S T S  

URti A N  

R U R n L  

t i 1  TROT,€  N O'X-7 D E  
U R R A N  1 -  

R U R A L  

C O L O  S T A R T  E M I S S I ~ I N S I G R A M S )  

CARPOh! M O N O X I D E  

H Y D R O C A R B O N S  


