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ABSTRACT

This manual documents the modifications to the New York State Department
of Transportation Air Quality System made by GCA/Technology Division. These
modifications principally involved the inclusion of the most recent motor
vehicle emission factors, as represented by the MOBILEl program.
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SECTION 1

PROGRAM DESCRIPTION

The purpose of this manual is to familiarize the user with the modifica-
tions made to the NYSDOT Air Quality System and describe input requirements
and options and their effect on program execution and output.

The modifications implemented involve changes to MOBILEL so it will
accept input data from the NYSDOT Air Quality System and provide output in a
form similar to the NYSDOT Air Quality System's ALGOL-based emissions program

MOBILEl is a sct of FORTRAN-based routines designed to aid in the analy-
sis of emissions from motor vehicles. It computes emission factors for
hydrocarbons (HC), Carbon Monoxide (CO), and Nitrogen Oxides (NO,) based on
vehicle type, region, calendar year, vehicle inspection and maintenance
parameters, speed, temperature, and various other parameters. For a complete
list consult the MOBILEL User's Guide.” This manual assumes the reader is
familiar with the MOBILEl program. Moreover, users of the NYSDOT Air Quality
System must be well acquainted with motor vehicle emission factor concepts to
ensure intelligent use of the System.

In order to modify MOBILEl to accept input data from the NYSDOT Air
Quality System (a Factored Link File — for a description see Table 1), it
was necessary to construct a new input routine (subroutine GCAINP) which
would replace the standard one (subroutine INPUT). The standard MOBILEl out-
put routine (subroutine OUTPUT) has also been replaced by subroutine GCAOUT.
The MORILEL main program has been replaced by a program which first calls
GCAINP and then calls GCAOUT. A new subroutine has been added (EFPMPB) to
compute emission factors for lead (Pb) and particulate matter (PM).

GCAINP 1is responsible for reading the input flags and one—time data,
initializing appropriate arrays, reading the Factored Link File, calculating
emissions, printing the emissions for each link and optionally writing an
Fmissions file.

GCAOUT controls the printing of emissions by zone and/or district, and
the optional input of a Land Use file. 1If the Land Use file is requested,
GCAOUT calculates zonal emission densities, and at the user's option, prints
them. The user also has the option of requesting a SYMAP file to be output
Lo Ltape.

“Guthman, Lewis E., User's Guide to MOBILEL: Mobile Source Emissions Model,
(U.S. Environmental Protection Agency, Office of Air, Noise and Radiation.
Washingron, D.C. August 1978.)
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TABLE 1. FACTORED LINK FILE
Fle- o . .
ment Description Location S$ize Type Picture tomment 8
Na
] Funct fon vode ! 1 N 9
2 Jurisdiclion code 2 1 N 9
3 blstricet 3 -4 2 N 99
4 A Node 5 -9 5 N 9(5) Zone stored in
locations 5-7
5 1 Node 10 - 14 5 N 9(5)
6 Federal Ald Code 15 1 N 9
7 Link Tength 16 - 18 3 N 9v99
8 l.ink type 19 1 N 9
9 Wiy code 20 1 N 9
10 Area Lype 21 | N 9
1 Polltfcal wnlet code 22 - 25 4 N 9(4)
12 Ftle 1D 26 - 29 4 A X(4)
13 Plannlng 1ink code 30 - 33 4 N 9(4)
14 Filler 34 - 44 1 A X(11)
15 Zoned speed 45 - 46 2 N 99
16 flalfwidth (ft) 47 - 48 2 N 99
17 Source code 49 1 N 9
18 tirade code 50 1 N 9
19 Capacity 51 ~ 56 6 N 3(6)
20 7 Averape speed 57 - 58 2 N 99 24 hour
2 Volume/capacity ratlo 59 - 62 4 N 9(3)v9 24 hour
22 Total volume 63 - 68 6 N 9(6) 24 hour
23 Volume, veliicle type 1 69 - 73 5 N 9(5) 24 hour
4 Volwume, vehlele type 2 T4 - 78 5 N 9(5) 24 hour
25 Voluwe, vehlele type 3 79 - 83 5 N 9(5) 24 hour
26 Volume, vehicle type 4 84 - 87 4 N 9(4) 24 hour
27 Volume, vehicle type S 88 - 91 4 N 9(4) 24 hour
248 Volume, vehlele type 6 92 - 95 4 N 9(4) 24 hour
29 Beginoing hour 96 - 97 2 N 99 Time period No.
30 Length ol étme nerlod 94 ~ 99 2 N 99 Time period No.
31 Average speed 100~101 2 N 99 Time period No.
2 Volume/copactty ratio 102-107 6 N 9(5)v9 Time period No.
[N Total volume 108-11% 6 N 9(6) Time period No.
th Volume, vehiele type 1 114-118 5 N 9(5) Time perlod No.
15 Valawe, vehicle type 2 119-123 5 N 9(5) Time perfod No.
V6 Volume, vehlele type 3 124-128 5 N 9(5) Time pertod No.
37 Volume, vehicle type 4 129-132 4 N 9(4) Time period No.
18 Volume, vehlcote type 5 133-136 4 N 9(4) Time period No.
39 Volume, vehicle type 6 137-140 4 N 9(4) Time period No.

(continued)
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Deseription

TABLE 1 (continued)

Bepinning hoar

Lenpth of

Averape

:;|)\'l'(|

Valwm:/eapacity

Total volume

Vo lvme |
Vol oo
Valume
Vo lume |

Vo lume |

Volime,

vih I cle
vehicle
vehicle
vehic o
vehicle

vehicle

Boeginaing hoar

Length ol

Averape

npeeil

time period

time period

Volame/capeity ratio

Total volwume

Vo lome |
Valume,
Volume,
Valume,
Valbnme,
Valume,

vehicle
veliie be
vehicle
vehiele
vehicl

velricle

Location  Size Type Picture Comments
l41-142 2 N 99 Time period No. 2
1A-144 2 N 99 Time period No. 2
145-146 2 N 99 Time period No. 2
ratio th7-152 6 N 9(5)v9 Time period No. 2
153~158 6 N 9(6) Time perlod No. 2
type | 159-1673 5 N 9(5) Time period No. 2
type 2 164-168 5 N 9(5) Time period No. 2
type 3 169-173° 5 N 9(5) Time period No. 2
type 4 174-177 4 N 9(4) Time period No. 2
type b 178-181 4 N 9(4) T'ime period No., 2
Lype 6 182-185 4 N 9(4) Time period No. 2
186-187 2 N 99 Time period No. 2
188-189 2 N 99 Time period No. 3
190-191 2 N 99 Time period No. 3
192-197 6 N 9(5)vYy Time period No. 3
198-2071 6 N 9(6) Time period No. 3
type 1 204-208 5 N 9(5) Time period No. 3
Lype 20 209-21) 5 N 9(5) Time period No. 3
Lype 3 P1h-214 5 N 9(n) Tlme period No. 3
Lype 4 D1Y=222 4 N 9(4) Time period No. 3
Lype 5 223-226 4 N 9(4) Time period No. 3
type O 227-27110) 4 N 9(4) Time period No. 3
23-240 10 A X(10)




SECTION 2

INPUT/OUTPUT REQUIREMENTS AND OPTIONS

The input data requested by subroutines GCAINP and GCAOUT is either re-
quired or optional. The required input files consist of: (a) a card decg
containing the Input Flags and Required One-Time Data and (b) a tape or disk
file which contains the Factored Link data. The card deck is assigned to
logical unit 5, the Factored Link file is assigned to unit 4. (See Table 1
for a description of the Factored Link file.)

The optional input files consist of the following: (a) a card deck con-
taining Optional One-Time Data (placed between the input flag record and
Required One~Time Data - consult Section 2, Optional One-Time Data, for a
complete description of required order), and (b) a tape, disk or card file
containing Land Use data. The unit number assigned to the Land Use file 1is
determined by the value for input variable OUTFLS.

The only required output file is for printed output. It is permanently
assigned to logical unit number 6.

Optional output files consist of the following: (a) a tape or disk file
containing Emissions data and (b) a tape or disk file containing SYMAP data.
The unit number assigned to the Emissions file is determined by the value of
input variable OUTFL2; that for the SYMAP file from the value of input
variable OUTFLO.

INPUT FLAGS

The Input Flags are coded on a single card which has a format of 17I1.
This card is the very first record to be read by subroutine GCAINP. A tabu-
lar description of the Input Flag record can be found in Table 2.

® Column No. l: MYMRFG

MYMRFG is a MOBILELl flag which indicates whether the
user is entering vehicle registration and/or annual
mileage accrual distributions or is using the default
national average distributions. If the user wishes to
supply either or both distributions, additional input
is required. The Optional One-Time Data section should
be consulted for the placement of the additional data.



TABLE 2.

INPUT FLAG RECORD DESCRIPTION

Gel.

Variable

Description Value Action
Nev. Nama
1 MYMRPG Flag for optional input of user 0 Use default regist. nnd milvage diat.
registration and/or mileage 1 User aupplics mileage dist.
accrual dlstributions 2 User supplies regist. diasc.
3 User supplics both dist.
Other Error
2 ALTHLG Flag for optional modifcation of model 0 Use default factora
year emimelon factors 1 User moditice factorw
Other  Error
\ TMFLAG Flag to include impact of inapection 0 No 1/M program
muintenance program in calculations 1 Include 1/M
Other Erxor
4 ALNMFLG Flay lor aptional use of four apeclal LDV 0 Four factors not included
rarrection factors: {a) alr cenditioning 1 Four factors are included
{h) vehicle loading (c) traller towing Other FError
(d) humidtty (NOx only)
K TRKFLG Flag fer optional use of HDV power/welight 0 Do, not use 11DV fnctor
vorractlon factor ) Usa HDV factor
Mher  Error
b NMHFLG Flag to sclect total or nonmethane HC 0 Total HC
1 Nonmethane HC
? OUTFLO Flag to select emission unite 0 Pounds
1 Grame
Other Error
8 OUTFLY Flag to control pollutants to be printed o Emispions not printed for each link
for each link Iln Factored Link file 1 <o
2 NOy
3 HC
4 Pb
5 PM
6 €0, NOy, HC
7 All
Other  Error
9 OUTFL2 Flag to control optional output of an 0 Emieeione file not output
Fmiastonw (lle Non-0 Emiseions file written to logicel
unit number OUTFL2
10 QUTFL] Flag to cuntrol time periods to be 0 Emisgions not printed by zone
printeid for cach zone 1 Emiseiony printed for 24-hour time
period only
2 Bmiesfons printed for all time
perioda
Other  Error
11 OUTFLA4 Flag tn control time perfods to be [} Emissions not printed by district
printed for each diatrict 1 Emigsione printed for 24-hour time
pertod only
2 Emlesions printed for all time
periods
Other  Error
12 OUTFLS Flag to rontrol optional {nput of Land 0 Land Use Efle not Input
Vae {1l Non-0 Land Use file read from logical unit
number OUTFLS
13 OUTFL6 Flag tu control time periode for which 0 Zonal Emiseion Densitiea not printed
Zonnl Emluaion Densities are to be 1 Zonal Emiesion Densitias printed for
printed 24-hour §ime period only
2 2Zonal Emission Densities printed for
all time periods
Other  Error
14 O0TFL7? Flag to control which pollutants are to 0 All pollutants (default)
be printed for Zonal Emieslon Denaities 1 co
H NO
3 HC
4 Pb
5 PM
[ €O, NOy, HC
7 All pollutants
Other  Error
15 OUTFPL8 Flag Lo control density area unita for [} Square feet (default)
Zonal Emiuulon Denpitice 1 Square miles
2 Acres
3 Square feet
Other  Error
16 OUTFLY ¥iay to control optional output of a 0 SYMAP file not output
SYMAP file Non~0  SYMAP file written to logica! unit
number OUTFLY
17 MODE Flag to control mode of execution in which 0 Emlasion factors calculated for 3 mph
Hubront Ine LCAINP operaten gpeed Incremontd lrom 5 to 60 mph;
Table look-up scheme used as each
link {e read from Factored Link File,
(No, of calla to BFCALX=152).
Non-0  Emiseion factors calculated as each

link is read from Factored Link f{le.
(No. of calle to EFCALX=4*%No. of
records in Factored Link file)




Column No. 2: ALTFLG

ALTFLG is a MOBILEl flag which indicates whether the user
desires to modify any of the emission factors used in the
program. At the current time MOBILEL does not support a
value of ALTFLG=1. Appendix C of the MOBILEL User's Guide
should be consulted to modify MOBILEl and GCAINP if user-
supplied emission factors are to be used.

Column No. 3: IMFLAG

IMFLAG is a MOBILEL flag which indicates whether the
computed emission factors should include credits for
an Inspection/Maintenance program. Lf I/M credits are
to be applied, additional input is required. Consult
the Optional One-Time Data section for the placement
of the additional data.

Column No. 4: ALHFLG

ALHFLG is a MOBILEl flag which indicates whether the
composite emission factor computation should include
the effects of four light-duty vehicle correction fac-—
tors: (a) air conditioning, (b) vehicle loading,

(c) trailer towing and (d) humidity (NOyx only). 1If
these correction factors are to be included, additional
input data is required. Consult the Optiomal One-Time
Data section for the placement of the additional data.

Column No. 5: TRKFLG

TRKFLG is a MOBILEl flag which indicates whether the
composite emission factor computation for heavy-duty
gasoline and diesel-powered vehicles should include the
effect of the "additional" correction factor based on
the power/weight ratios of these vehicles. 1If these
correction factors are to be included, additional input
data is required. Consult the Optional One-Time Data
section for the placement of the additional data.

Column No. 6: NMHFLG

NMHFLG is a MOBILEl flag which indicates whether the
user desires total or nonmethane HC emissions to be
computed.

Column No. 7: OUTFLO

OUTFLO is used to select whether the emissions are to
be computed in pounds (OUTFLO=0 or blank) or grams
(OUTFLO=1). Any other value results in a fatal error,
aborting the run.



Column No. 8: OUTFL1

OUTFL1 controls which pollutants emissions are to be printed

as each link is read from the Factored Link file. If OUTFL1
equals zero or is left blank, emissions will not be printed

for each link; if OUTFL1=1, CO emissions will be printed; if
OUTFL1=2, NOx emissions will be printed; if OUTFL1=3, HC
emissions will be printed; of OUTFL1=4, Pb emissions will

be printed; if OUTFL1=5, PM emissions will be printed, if
OUTFL1=6, CO, NOx and HC emissions will be printed; if OUTFL1=7,
emissions for all five pollutants will be printed. Any other
value results in a fatal error, aborting the run.

Column No. 9: OUTFL 2

OUTFLZ controls the optional output of an Emissions file.

If OUTFLZ equals zero or is left blank, no Emissions file

will be written; if OUTFL2 is nonzero, an Emission file will

be written to the logical unit number determined by the value
of OUTFL2. Note that a check is made to insure that the unit
number for the Emissions file differs from that assigned to the
Factored Link Tile (Unit 4). A further check is made to insure
that the unit number assigned to the Emissions file also differs
from that assigned to the optionally input Land Use file (which
is defined by the value of OUTFL5). These tests are performed
to protect the user from possibly writing upon an input file.
See Table 3 for a description of the record format of the
Emissions file.

Column No. 10: OUTFL3

OUTFL3 controls which time periods are to be selected when
emissions are printed for each zone. If OUTFL3 is zero or
blank, emissions for each zone will not be printed. If
OUTFL3=1, emissions will be printed for each zone for the
24-hour time period only. If OUTFL3=2, emissions will be
printed for each zone for all four time periods. Any other
value results in a fatal error, aborting the run. Note that
emissions for all five pollutants will be printed; that is,
the user has no control over the selection of pollutants.

Column No. 11: OUTFL4

OUTFL4 controls which time periods are to be selected when
emissions are printed for each district. If OUTFL4 is zero

or blank, emissions for each district will not be printed.

If OUTFL4=1, emissions will be printed for each district for
the 24-hour time period only. If OUTFL4=2, emissions will be
printed for each district for all four time periods. Any other
value results in a fatal error, aborting the run. As with
OUTFL3, emissions for all five pollutants will be printed.



TABLE 3.

EMISSIONS FILE

ol ement

No Desceription Location Size Type
1 Funcrion code 1 1 N
2 Jurisdiction code 2 1 N
3 Districe 3-4 2 N
A A node 5-9 5 N
5 B aode 18-14 5 N
6 Federal aid code 15 1 N
7 i.ink lengch 16-18 3 N
H Link type 19 1 N
49 Way code 29 1 N
L Area type 21 1 N
11 Polivical unit code 22-25 4 N
L2 File 1D 26-29 4 A
14 Planning, Link code 34-33 4 N
14 Filler 34-b4 11 A
1h Zoncd speed 45-4h6 2 N
L0 Mall width (ft) 47-438 2 N
1/ Source code 49 1 N
I8 Grade cnde 54 1 N
] Capacity 51-56 6 N
2@ Average specd 57-58 2 N

Q| VYolume/capacity ratio 59-62 4 N

22 Volume 63-68 6 N

27 Unit code 69 1 N

A 20 hour 70-77 8 N
N Time period No. 1 78-85 8 N
'O Time period No. 2 86~93 8 N
217 Time period No. 3 94-1¢1 8 N
28 24 hour 142-19 8 N
" Tiwe period No. 1 119-117 8 N
A Fime period No. 2 118-125 8 N
31 Fime period No. 3 126-137% 8 N
1% 2 hour 134-14] 3 N
i Time period No. | 142149 8 N
i Time period No. 2 15¢-157 8 N
ih Time period No.o 8 N

158-165

Picture

99
9(5)
9(5)

9v99

9(4)
x(4)
9(4)
X(11)
99
99

9(6)

99
99v99

9(6)

9(8)
9(8)
9(8)
9(8)
9(8)
9(8)
9(8)
9(8)
9(8)
9(8)
9(8)
9(8)

|
|
|

Comment s

NO emissions

ilC emlssions

CO emissions

{continued)
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TABLE 3 (continued).

N Desceription location Size Type Picture Comments
B IN 2 hour 166-173 8 N 9(8) ’
1) Time period Noo 1 174-141 8 N 9(8) ‘ . .
PM emissions
iR Time period No.o 2 182-189 8 N 9(8)
9 Time period No.o 3 19¢-197 8 N 9(8)
'] 24 hour 198-205 8 N 9(8) ’
Al Time period No. 1 2p6-213 8 N 9(8) ‘ Pb emissions
4 Time period No. 2 214-221 8 N 9(8)
B Time period No. 3 222-229 8 N 9(8)
W Filler 239-249 1 A X(11)




Column No. 12: OUTFLS

OUTFLS controls the optional input of a Land Use File. If
OUTFL5 is zero or blank, no Land Use file will be read. If
OUTFLS is nonzero, the Land Use file will be read from the
logical unit number determined by the value of OUTFL5. A
check is made to insure that the unit number for the Land

Use file differs from those assigned to the optionally oquut
Emissions file (OUTFL2) and the optionally output SYMAP file.
The tests are performed to protect the user from possibly
writing upon an input file. For a description of the record
format of the Land Use file, see Table 4.

Column 13: OUTFL6

OUTFL6 controls the time periods for which Zonal Emission Den-
sities are to be printed. The densities are computed by
dividing the zonal emissions by the total land area for that
zone. The total land area is computed from data input in the
Land Use file. 1If OUTFL6 is zero or blank, Zonal Emission
Densities will not be printed. If OUTFL6=1, Zonal Emission
Densities will be printed for the 24-hour time period only.

If OUTFL6=2, densities for all four time periods are printed.
Any other value results in a fatal error, aborting the run.

Column 14: OUTFL7Y

OUTFL7 controls which pollutants are to be selected when Zonal
Emission Densities are printed. If OUTFL7 is left blank or
set to zero, the default of all pollutants is assumed. If
OUTFL7=1, CO is printed; if OUTFL7=2, NOy is printed; if
OUTY¥L7=3, HC is printed; if OUTFL7=4, Pb is printed; if
OUTFL7=5, PM is printed; if OUTFL7=6, CO, NO, and HC densi-
ties are printed; if OUTFL7=7, desnities for all five pollu-
tants are printed. Any other value results in a fatal error,
aborting the run.

Column 15: OUTFLS

OUTFL8 controls the units of area in which Zonal Emission
Densities are to be computed., If OUTFL8 is left blank or
set to zero, the default of square feet is assumed. If
OUTFL8=1, densities are in grams or pounds per square mile.
If OUTFL8=2, demsities are in grams or pounds per acre. If
OUTFL8=3, densities are in grams or pounds per square foot.
Any other value results in a fatal error, aborting the run.

Note that the choice of grams or pounds is determined by the
value of OUTFLO.

10



TABLE 4.

LAND USE FILE

Element .. . . .
No . Description Location Size Type Picture Comments
1 District 1-2 2 N 99
2 Zone 3-5 3 N 999
3 Vacant land 6-13 8 N 99v9(6) 10¢@'s of ft?
4 Residential land 14-21 8 N 99v9(6)  1p@p's of ftr?
5 Nonresidential land 22-29 8 N 99v9(6) 10pp's of ft2
6 Alternate passive land 3¢-37 8 N 99v9(6) 1¢@@'s of fr?
7 Filler 38-8¢ 43 A X(43)

11



® Column 16: OUTFLY

OUTFLY controls the optional output of a SYMAP file. If OUTFLY

is zero or blank, no SYMAP file will be written; if OUTFLY is
nonzero, a SYMAP file will be written to the logical unit numbér
determined by the value of OUTFL9. As with the other output files,
a check is made to be sure that the unit number assigned to the
SYMAP file differs from those assigned to the Factored Link file
(Unit 4) and the optional Land Use file (OUTFL5). For a descrip-
tion of the record format of the SYMAP file, see Table 5,

® Column 17: MODE

The MODE flag determines the mode of execution in which GCAINP
operates. If MODE is blank or zero, GCAINP will initially set
up an array of emission factors based on 3 mph speed increments
between 5 and 60 mph (i.e., 5, 8, 11, ... 59 mph). As each
link is processed, the emission factor for the average speed
for that link will be 'looked up' in this array and emissions
computed. Note that average speeds of 7, 8§ and 9 mph will all
use the emission factor for 8 mph; 10, 11 and 12 mph use that
for 11, etc. This mode of execution results in some inaccuracy
but faster execution (particularly for large Factored Link
files) since MOBILEl subroutine EFCALX is called 152 times
during initialization. EFCALX is used to compute emission
factors for CO, NO4, and HC.

If MODE is nonzero, EFCALX is called four times per link (once
for each of the four time periods). The computed emissions are
more accurate than those calculated when MODE=(0, but execution
time will be greatly increased. This mode of execution is
suggested only if accuracy in the calculated emissions is
required or if a small Factored Link file is being read.

Required One-Time Data

The Required One-Time Data consists of a card deck containing six records. A
tabular description can be found in Table 6. The description of each card follows

® Card No. 1: Calendar Year

Card 1 contains the last two digits of the calendar year for
which emissions are to be calculated. Valid calendar years
are 70 through 99. A value less than 70 will be flagged as

a fatal error causing the run to be terminated. The calendar
vear should be coded in columns 1 and 2.

® Cards 2 through 6
Cards 2 through 6 have the same format of 4F5.0. Columns 1
through 5 contain data for the 24-hour time period; columns

6 through 10 contain data for time period 1; columns 11

12



TABLE 5. SYMAP FILE

Ilement

No. Description  Location Size Type Picture Comments
! Zone 1-8 8 N 9(8)
i NO 24 9-19 11 9(18)v9 Emissions in grams
3 nc' 24 20-3¢
h co o 24 31-41
b M 24 42-52
[ PLh 24 93-63
] NO 64~T4
q He | 75-85
U] 3 1 BH-01
14 '™ 1 0I1-1947
11 Pb '1 198—118
1N NO 2 119-129
13 ne o2 Li-1a¢
14 co 2 141~151
[} PM 2 152-162
16 Ph 7 163-173
1/ NGO 3 174-184
& e 3 LK5~195
P9 €O 3 196-206
) PM 3 207-217
21 Pb 3 218-228 v
77 NO 24 250-240 Emissions in pounds
23 ne 24 241-251
74 CO 24 . 252-262
2% PM 24 263-273
2 Ph Qh. 274-284
T NO 1 7B5-295
a4 ne ol 296-360
29 co 1 ‘1¢7—317
3 ™ I 318-1328
il I’h 1 179-319
RN N0 2 Ap-358
39 HC 2‘ 151-361
4 Co 2 162-372
5 M 2 173-383 .
6 Pho 2 384-394 \ v v

(continued)
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TABLE 5 (continued)

I'Il:\r‘iv:onc Degcription Location Size Type Picrure Comments
37 NO 3 3195~405 11 N 9(1¢)v9 Emissions in pounds
38 nc 3 4P6-426
39 CO ) al7-427
4fh M3 428-A138
41 Pb 3 439449
42 ND 24 450460 Emissions in pounds or grams/MIZ
i qC 24 A6L-471 (at user's option)
44 co 472-482
45 M 483-493
uh rb 494 =54
47 NO 5@5-515
48 I 516-526
49 co 527-537
5¢ I'M 538-548
51 b 549-559
52 NO S6¢H-57§

53 e 571-581

A co H82-992

55 PM 593-603

&1 I'h B4 ~614

5/ NG h15-0125

hh] ne G26-636

O [K§ 537647

60 pM 648658

601 Pl 159-669 \
"2 il er 67¢ 1 A X

14



TABLE 6. REQUIRED ONE-TIME DATA DESCRIPTION

o
I
3
] Colunns Lescription Format Comment s
] -2 Calendar year 12 70-CY<99
I -5 l'reeway hot=starts F5.0 Percent
24-hour time period
6 - 10 Frecway hot-starts 5.0 Percent
2 time period {1
1l - 15 Freeway hot-starts F5.0 Rercent
time period #2
16 - 20 Freeway hot starts F5.0 Percent
time period #3
1 -5 Nonfreeway hot-starts F5.0 Percent
24-hour time period
6 - 10 Nonfreewdy hot-starts 5.0 Percent
3 time period #1
1~ 195 Nonfreeway hot-starts F5.0. Percent
time period #2
6 - 20 Nonf reeway hot-starts F5.0 Percent
time period #3
I -5 Frecway cold=starts F5.0 Percent
24-hour time period
A - 10 Freeway cold-starts F5.0 Percent
4 time period #1
1l - 15 Freeway cold-starts F5.0 Percent
time period #2
16 - 20 Freeway cold-starts F5.0 Percent
time period #3
I -5 Non[reeway cold-starts F5.0 Percent
24-hour time period
6 - 10 Nonfreeway cold-starts F5.0 Percent
5 time period #1
I - 15 Nonf reeway cold-starts F5.0 Percent
time period #2
16 - 20 Nonfreeway cold-starts F5.0 Percent
time period #3
1 -9 Ambicnt temperaturce I'5,0 Deprees 1
24-hour time period 021110
Ho- 10 Ambilent temperature F5.0 Degrees F
6 time period #1 05Ty110
[ A Ambient temperature 5.0 Deprees IF
time period #2 05T;<110
[6, - 20 Ambient temperature ©F5.0 Degrees F
time period #3 , 05Tp<110
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through 15 contain data for time period 2, and columns 16
through 20 contain data for time period 3.

° Card No. 2: Freeway Hot-Start Data

Card 2 contains the percentage of freeway hot-starts for
each of the four time periods.

e Card No. 3: Nonfreeway Hot-Start Data

Card 3 contains the percentage of nonfreeway hot-starts
for each of the four time periods.

® Card No. 4: Freeway Cold-Start Data

Card 4 contains the percentage of freeway cold-starts
for each of the four time periods.

® Card No. 5: Nonfreeway Cold-Start Data

Card 5 contains the percentage of nonfreeway cold-starts
for each of the four time periods.

® Card No. 6: Temperature
Card 6 contains the ambient temperature (°F) for each of the
four time periods. Valid temperatures range from O to 110°9F,
Any temperature not in this range will be flagged as invalid

and the run will be terminated.

Optional One-Time Data

The optional One-~Time Data should be included in the input deck if any
of the six MOBILEl flags are turned on. This optional data should be placed
between the Input Flag record and the Required One-Time Data records. The
order of the cards within the Optional One-Time Data deck is the same order
in which the corresponding MOBILEl flags appear on the Input Flag record.
The flag names used are the same as those found in the MOBILEl program so
a description of the input data format will not be given in this guide. The
MOBILE]l User's Guide should be consulted for the correct format.

Program Defaults

The original MOBILEl input subroutine allowed the user more flexibility
in setting input flags than does the current input routine GCAINP. The func-
tions performed by these flags deal "with input formats, output formats and a
few'" internal modes of operation and are not required in subroutine GCAINP.
They have been assigned default values in BLOCK DATA to insure that they have
a defined value during execution of the program as they may be encountered in
any of the subroutines containing block /FLGCOM/. A description of the
default values may be found in Table 7.
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TABLE 7.

PROGRAM DEFAULTS

Variable Original purpose Default Reason for default
value

INFLAG Select list-directed or formatted ] Not used”
read

SP3FLG Select 1 or 3 input speeds ) One speed read per time

period per link

VMFLAG Select oprional use of user VMT 1 Supplied in factored
mix link file

IFORM Select ourput format 1 Not used®

PRTFLG Select which factors are included B HC, €O, NO, included
in output

ICEVFG Controls listing of evaporative 1 Evaporative HC computed
HC

IDLFLG Controls output of idle facrors 1 No idle output

UNFFLG Select optional unformatted output 1] Not used”

IREJN Select low alctitude, California 1 Low altitude

or high alcitude

*

The original purpose of the flag was to control input or output formats.
It is not used in any of the other subroutines, but a default value has been
assigned for consistency.

17



Summary of Fatal Errors

Most of the input data required by the pr?gram'is ?dit—checked for valid
values before any processing of the Factored Link File 1s_attempted. The
MOBILE1 flags are first checked; if any of the flags are 1in error, a message
will be printed indicating the total number in error. Note that the program
does not indicate which of the flags are in error. The user should consult

Table 2 for valid values.

Whether or not errors were detected in the MOBILEl flags, the program
will check the values of OUTFL{ through OUTFLY9. As with the MOBILEl flags,
if any is in error a message will be printed stating how many are 1n error.
Table 2 should again be consulted for valid values.

One-Time data will be read next. Optional One-Time data is read first
if any is supplied; these values are not edit-checked. The Required One-
Time data is read next. The calendar year is checked (Card 1) to be sure
the value is between 7§ and 99, inclusive. The ambient temperatures for
cach of the rime periods (Card 6) is checked to be sure they are in the range
of § to 110°F.

Upon reading Card 6 of the Required One-Time data the program will
test to see if there were any errors in the input data. If no errors were
detected, processing will continue; otherwise the run is terminated.

The following conditions will also cause abnormal termination during the
inpur process:

1. Premature end of file.

2. Fmissions file and/or SYMAP file having the same logical
unit number as the Factored Link file.

3. Emissions file and/or SYMAP file having the same logical
unit number as the Land Use file.

Once the program begins reading the Factored Link file, it will continue
to edit-check the data in the file. If an error exists in the file, a warn-
ing message will be printed and the record (link) in error will be skipped;
but processing of the file will continue. Warning messages will be printed
upon detection of the following errors:

1. Negative district or zone.

2. Link type of @ or 7.

Within each link, data for each of the four rime periods is also checked.
A negative or zero average speed for the time period results in the emissions

for cthat time period being set to @. An average speed less than 5 mph will
be set to 5 mph; an average speed greater than 6( mph will be set to 6 mph.

18



1f the total vehicle volume for a given time period is negative or zero, the
emissions for that time period will be ser to ). Messages will be provided
Lf any of the above conditions exists.

Samgle Data

A sample card deck may be found in Figure 1. Card 1 contains the MOBILEL
flags, OUTFL® through OUTFL9 and the MODE flag. Card 2 is the calendar year.
Cards 3 through 6 contain the freeway and nonfreeway hot and cold start per-
centages (see Table 6 for description) and Card 7 contains the ambient tem-
peratures by time period. For clarity, the resultant output from the program
is presented in Figure 2.
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5 P H P Applies to Cards 3 Through 7
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y B & E
g e o ~
o = B =
?
70 65 70 78  Temperatures (©F) Card 7
20 20 20 20 Nonfreeway Cold-Starts Card 6
21 20 19 18 Freeway Cold-Starts Card 5 ' .
80 80 80 80 Nonfreeway Hot-Starts Card & Required One-Time Data
79 80 81 82  Freeway Hot-Starts Card 3
77 Calendar Year Card 2
00000007022321001 Flags Card 1

g0 00000 400000006000000000000000000000000000000000000000000000000000000008
T e Th MO I TR 09 A28 2223 /42526 ¢0 287930 317 3304 4536 41 30 99 40 01 €2 47.44.45 46 47 48 4950 51 5253 54 55 56 51 53 59 60 51 62 6 64 85 66 6766 6370 T1 72 13 T4 75 16 T TH 1980
R R R R R R R R R R R R R R R R A R R R R R AR R R R R R RRRRARRRR RN
222222702 002 02222022222222222222222222222222222222222222222222222202822222222200
3333333333313333333333333333333333333333333333333333333333333333333333333333333!
§4448440444844344446444444448444444444440440484444444448448446444444444444444844444444
D005 5055005935050055500009555850505550009505555555555585555555555555555555%39
BEbLG6GE6666G6666666666G6666666666666666666666666666666666666666666666666666666668
N N R R A R AR A A AR R R R R AR R RN
AOaA0B00BB08808868000080600688508080B086868860886088068088080880808808080808088068088888080608888888.88

33??99999999999999999999999999999999999999999999999999999999999999999999999999%

Bof A GG 082 38 16T IR 00 20 2107 0 2479 76 7T 2R ¢ 1091 32 33 34 35 3¢ 37 383940 41 42 13 444548 47 48 49 50 51 52 53 54 5556 57 58 59 50 61 52 63 646566 6T 6O BOTO 71 TR TITA T5 76 7T T8 19 M
LN B0t 3

Note: Optional One-Time data should be placed between Cards 1 and 2.

Figure 1. Sample input data.
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12

MYMRF G
ALTFLG
IMFLAG
ALNFLG
TRKFLG
NMHFLG
QUTFLO
OUTFLI
OQUTFLZ
QUTFL3
OUTFLY
QUTFLS
QUTFL6
QUTFLT
OuTFL8
OUTFLY9
MUDE
CALENDAK YEAR =
HUT START DATA
HOT START DATA
CULL START pDATA
COLL STAKT pAaTA

L T YT T I T L I 1 A L LU T IO T IO - I IO D T |

QO NNIWNNUNCNODOOO O DO

TEMPERATURES FOR TIME PERIODS

INPUT DATA VALUES

EMISSIONS TO BE COMPUTED In LBS

EMISSIONS wILL HE PRINTED FUr EACH LINK FUK CO  NOX HC PR PMm
EAISSIONS FILE wILL NOT BE wRITTEN

EMISSIINS wlLL BE PRINTED BY ZONE FOR ALL TIME PERIODS
EMISSIONS wILL B8E PRINTED B8Y DISTRICT FOR ALL T]IME PERIODS
LAND USE FILE »lLL BE READ FROM uNIT 3

ZONAL EMISSION DENSITIES wILL BE PRINTED FOR ALL TIME PERIOOS
ZUNAL EMISSION DENSITIES wlLL BE PRINTEL FUR CO

IF Z0wvAL EMISSION

DENSTITIES ARE PRINTED, DEFAULT OF UNITS/S@FT wlil

NO SYMaP FILE wILL BE wRITTEwWN
EMISSIONS wlILL BE COMPUTED FUR taCH LInk USING EMISSIUN FACTORS FOR

117
( FREEWAY)
(vON=FREEwAY)

( FREEwnAY)
(NWUN=FREEWAY)

Figure 2.

79. 80, 81. B2,
8o, 80, v0, 80,
21, 20, 19. 18,
20. 2u. 20, 20,
70, 65, 70. 78.

Sample input data description.

Bt ASSUMED

GIVEN

SPEED



SECTION 3
SOFTWARE DOCUMENTATION
This section of the manual will give a brief description of the flow
of subroutines GCAINP and GCAOUT. See Figures 3 through 6 for flow-charts

of the routines. Appendix A contains the GCA version of the source code.

GCATNP

Subroutine GCAINP first reads in the Input Flag record, prints the input
values of all the flags as well as a descriptive statement about the course of
action to be followed for the 'OUT' flags only. Any values in error will be
recorded by the routine and a message will be printed stating how many flags
are in error. Note that particular flags will not be referenced; it is the
responsibility of the user to locate any flags in error. Even if errors
exists, GCAINP will continue and read any Optional One-Time data (the values
are not printed by GCAINP) followed by all Required One-Time data (six records).
The Required One-Time data will also be checked for errors. If errors exist
in either the MOBILEl or OUT flags or in the Required One-Time data, process-
ing will stop. No attempt to return to the main program is made.

When GCAINP is satisfied that all card input data is correct, it begins
processing by calling MOBILEL subroutines TFCALX, INITEX and LDVIMX (if
requested). A test is then made to determine which mode of operation was
requested. If the averaging mode was requested, GCAINP will imnitialize
array EMX by calling subroutine EFCALX 152 times. The subscripts of EMX are
based on the following: time period (4), type of link (2), speed (19), modal
split (6), and pollutant (3). EMX stores emission factors based on 3 mph speed
increments ranging from 5 to 60 mph. ©Note that there is space for only three
pollutants (CO, NOy, HC) since EFCALX does not compute emission factors for
PM and Pb.

GCAINP then reads a record from the Link file and checks for valid district
zone and link type. Valid link type codes are 1, 2 and 8 (nonfreeway) and
3 through 6, and 9 (freeway). Codes 0 and 7 are invalid. If any of the
above is invalid, the link is completely skipped, and a message is printed
stating why the link was rejected. GCAINP then sets up necessary data for
EFCALX (arrays LNKDTA and MS) and again checks the mode of execution. If
the averaging scheme is utilized, a table look-up into array EMX is performed.
IF not, EFCALX will be called to compute emission factors. The program will
then call subroutine EFPMPB to calculate emission factors for PM and Pb. At
the present time this call has been disabled by 'commenting it out' since the
emission factor calculation is not being implemented. FEmissions for each of
the five pollutants is then calculated (gms) by multiplying the emission factor
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INPUT FLAGS
LI
AND Flgg (REQUIRED)
ONE-TIME DATA
(REQUIRED)
(OPTIONAL)
SYMAP AND EMISSIONS
FILE MAY ONLY BE RE-
QUESTED IF LAND USE
1S INPUT
(OPTIONAL) (OPTIONAL) FILE

Figure 3. Job file structure.
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CALL GCAINP

CALL GCAOUT

STOP

Figure 4. Flow-chart for main program.
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(  START )

/I(l".AI) INPUT l'"L/\(Ii‘./

/WRITE FLAGS TO PRINTER /

ANY YES INCREMENT
FLAGS IN i ERROR
ERROR? COUNTER
NO
WRITE MESSAGE
TO PRINTER
READ APPROPRIATE, VES ANY
OPTIONAL ONE- = MOBILEL FLAGS
TIME DATA ON?

NO

«f READ REQUIRED
ONE-TIME DATA

INCREMENT
ANY ONE-TIME YES ERROR
DATA IN ERROR COUNTER

?

NO

WRITE MESSACGE
TO PRINTER

Figure 5. Flow-chart for subroutine GCAINP.
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CALL TFCALX
CALL INITEX

IMFLAGC
17

CALL LDVIMX

CALCULATE
EMISSION FACTORS
FOR EACH LINK?
(MODE  ¢7)

NO (BODE ¢

<

INITIALIZE ARRAY EMX BY
CALLING EFCALX 152 TIMES

L —

READ A RECORD
FROM FACTORED
LINK FILE

PRINT NO. OF
LINKS PROCESSED
( RETURN ) )

Figure 5 (continued). Flow-chart for subroutine GCAINP
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NO
INPUT DATA

VALID?

DooI=1,4 |

1 [STORE CORRECT DATA 1IN
ARRAY LNKDTA

COMPUTE MODAL SPLIT

€O, NOy, liC

CALCULATE EMISSION

FACTORS BASED ON TABLE
LOOK~UP INTO ARRAY EMX

€O, NO,, HC

CALL EFCALX TO CALCULATE
EMISSION FACTORS BASED
ON AVERAGE SPEED FOR LINK

CALL EFPMPB TO CALCULATE
EMISSION FACTORS FOR PB
AND PM

DO LOOP BASED ON FOUR TIME PERIODS

CALCULATE EMISSIONS FOR
ALL FIVE POLLUTANTS
(CONVERT TO LBS IF REQUESTED)

SUM EMISSIONS INTO ARRAY EMIS
{ BASED ON TIME PERIOD, DISTRICT
AND ZONE AND POLLUTANT

Figure 5 (continued). Flow-chart for subroutine GCAINP
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PRINT EMISSIONS
BY LINK

NO

WRITE RECORD TO
EMISSTONS FILE
(UNTT NO. OUTFL2)

Figure 5 (continued). TFlow-chart for subsroutine GCAINP
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START

YES OUTFLI

= @7

PRINT EMISSLONS
BY ZONE (IF OUTFL3=1,
24 WR TF=2, ALL TIME PERIODS)

S,

YESA////;jiFLh

@2

NO

PRINT EMISSIONS
BY DISTRICT (1F OUTFL4
=1, 24 NR Tr=2, AL TIME PERIODS)

PRINT TOTAL EMISSTONS
FOR EACH POLLUTANT FOR
EACIl TTME PERIOD

Y1.5
OUTFLS
9?7

RETURN

NO

READ RECORD TROM
LAND USE FTLE
(URIT MO. OUTFLS)

Figure 6. Flow-chart for subroutine GCAOUT
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YES

( RETURN )

AREA = VACANT + RESIDENTIAL
+ NONRESIDENTIAL
+ ALTERNATE PASSIVE

YES DENSITY
ARgﬁ (POLL, TIME)
! -1
NO

COMPUTE ZONAL EMISSION
DENSITY BY POLL AND TIME.
DENS(POLL, TIME) )
EMIS(ZONE,POLL,TIME) 10@@/AREA
(IN SQMI, SQFT AND ACRES)

Yes ,///g;iFL6

= @7

NO

PRINT ZONAL EMISSION DENSITIES
OUTFL6 TIME PERIOD, OUTFL7Y POLL.
OUTFL8 UNITS (SQMI, SQFT, ACRES)

WRITE RECORD TO SYMAP
FILE
(UNIT NO. OUTFL9)

Figure 6 (continued). Flow-chart for subroutine GCAOUT
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times the link length times the total volume. They are stored in array

CALCEM whose subscripts depend on the number of pollutants (5) and the

number of time periods (4). The computed emissions are then summed by zone

and district into array EMIS. The subscripts are (1100, 5, 4). Since valid
zones range from O to 999, emissions for each of the zones is stored in

EMIS (1, j, k) through EMIS (1000, j, k); 1 being zone 0, 1000 being zone 999.
Districts range from O to 99 and the emissions for each of the districts
occupies locations EMIS (1001, j, k) through EMIS (1100, j, k). The j-subscript
is for pollutants, the k-subscript for time periods. Note that the calculation
of emissions takes place for each of the four time periods.

The remainder of GCAINP is concerned with printing the emissions for
cach link and writing records to the optional Emissions file. A return is
then made to the main program.

GCAOUT

Subroutine GCAOUT is mainly concerned with printing requested output. It
begins by optionally printing emissions by zone and/or district. The user
selects all time periods or the 24-hour time period only. Note that only
zones and districts will be printed which have nonzero emissions for any of
the five pollutants. Total emissions are then calculated and printed for all
four time periods by looping through the district portion of array EMIS
(EMIS (1001, m, k) through EMIS (1100, j, k)). The user has no control over
this printout.

GCAOUT then reads the optional Land Use file. If none is to be read, a
return is made to the main program. The Land Use file is used to compute
Zonal Lmission Densities. If a SYMAP file is being written, then GCAOUT will
compute Zonal Emission Densities for each of the four time periods. If no
SYMAP file is requested, GCAOUT bases the number of time periods for which
densities are to be calculated on whether there is a request for printout for
all time periods or the 24-hour period only.

Densities are computed only for zones-and districts which are read from
the Land Use file. They are computed in three units: grams or pounds per
square mile, per square foot and per acre. The option of grams or pounds
depends on the value of OUTFLO.

Zonal Emission Densities may then be printed for one, some or all of the
pollutants and for the 24-hour or all the time periods. The last function of
GCAOUT is to write individual records to the SYMAP file. Records are written
only for the zones which are read in from the Land Use File.
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APPENDIX

FORTRAN SOURCE CODE
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FORTRAN 1v G

04001
0002
0nos
Q004

RELEASE 2.0

C

DATA SETY PINYDT

MATN

DATE = 7R332

AT LEVEL 007 4S (Ff

11/28/78

CaanknsnnsaMAIN PGM TQ TFST MODIFICATIONS TO MOBILES

C

CALL GCAINP
CaLL GCAQUT
ST0P

tivy

00000000
00000010
00000020
00000030
00000040
00000050
Qo0006e0
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FORTRAN IV G}

0001

0002

0003
0004
000S
0006

0007

0008
0009

0010

0011
0012
0013
0014
0015
00le
0017
0018

0019

RELEASE 2,0

BLx DATA DATE = 78332 12717745

BLOCK DATA
CeeanwuxaxkTH]S BLOCK DATA TO BE USED wWITH GCA MQDIFICATIONS

(cavooscrcasssacvasorosaacssenssaarsrcnarasrnaresmaeascsonsovscasssessse0000090

COMMON /FLGCOM/ ALTFLG,ALHFLG, TRKFLG, JRDFLG,SPIFLG,NMHFL G, IDLFLG,

1 INFLAG, VMFLAG,UNFFLG,MYMRFG, IMFLG, ICEVFG,PRTFLG, LFUORM

INTEGER ALTFLG,ALHFLG, TP¥FI G, SP3FLG,VMFLAG, UNFFLG,PRTFLG

COMMON /REGCOM/ IREJN

COMMON /GCADTA/ EMIS(1100,5,4),COLDST(2,4),HOTST(2,4),TEMPTP(4)

COMMON /GCALNK/ FUNCCD,JURIS,DIST,ZONE,NODEA,NODEB, FEDALID,LNKLEN,
1 LNKTYP,wAYCOOD,AREATY,POLUNT,FILEID,PLANLK,ZONSPD,HALFWD,SRCCOD,

¢ GRADCD,CAPAC,AVGSPD (W), vCR(U), TOTVALLUY, vOLVTLI (L), VOLVT2(4),
3 VOLVT3I(H) VOLYTUCU),yOLVTS(4),VOLVTB(4),BEGHR(4),LENTIM(Y)

INTEGER FUNCCD,DIST,20NE,FEDAID,wAYCOD, AREATY,POLUNT,FILELD,
1 PLANLK,ZONSPD,HALFWD,SRCCOD,GRADCD,CAPAC,AYGSPD,YCR, TOTVOL,
2 VOLVTI,VOLVT2,VOLVYT3,VOLVT4,VOLVTS,VOLVTé,BEGHR

COMMON /GCAIO/ LINKFL,NCRDRD,NPRNTR

COMMON /GCAWRK/ TEMISS(S,4),CALCEM(S5,4),luNTITS(2),IDPOLL(S),
1 JHOUR(U4),IDENS(3)

DATA

INFLAG,SP3FLG, VMFLAG, IFORM,PRTFLG,ICEVFG, IDLFLG,

1 UNFFLG /72%0,2%1,0,2%1,0/

DATA
DATA
DATA
DATA
DaTa
DATA
DATA
DATA

IREJN /1/

CALCEM,EM]IS /2020,0,11000%0,0,11000%0,0/
BEGHR{1) /LENTIM(1) /2%0/

JUNITS /2HLB, 2HGM/

IDENS /UMSQM] ,UHACRE ,4HSQF T/
LINKFL,NCRDRD,NPRNTR /U4,5,6/

JHOUR 724,1,2,3/

JDPOLL /4HCO ,4HNOX ,4RHC ,4HPB  ,dHPM  /

00000070
00000080

00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
00000180
00000190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270
00000280
00000290
00000300
00000310
40000320
00000330
00000340

(cccemvsnosecenoroavlvcsconororasmosoarnomsoesooamasarcorononannweenw=e((000350

END

00000360
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FORTRAN IV 61
0g01

0002

0003

00040
0005

RELEASE 2,0 EFpMPR DATE = 78332 12717748
SUBROUTINE EFPMPE (EMF) 00005230
C----'-.-----."O.---tcv-----v.----.------------.---.----—---.----------OO005200
DIMENSTION EMF(2) 0000525¢
C-----'OU'----."--O'----------O----------------------'0-------.----"-'00005260
Crasxadas aaDUMMY ROUTINE TQO COMPUTE PM AND PB EMISSION FACTORS 00005270
I=} 00005280
RETURN 00005290

END 00005300
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FORTRAN

Qoal

0002
nno3
000d
nons
0006
0na7
0008

0009
0010
0011
0012
0013
Q014
001S

00te

0017

0018

0019
0020

(-3

0022
002%
0024
0025

[v GI

RELEASE 2,0 GCAINP DATE = 78338 15/21739

SUBRCUTINE GCAINP N go000037a
CheeerptodraauwaddaatsddtpnaepkattNdcdndpatstprtdarntanpraserenikntancencrase 00000380
C D, CARACCIOLO JR, 00000390
C GLA/TECKNCLUGY DIVISICAN nnonodno
C AURLINGTON RD, aneondLn
¢ RENFORN »a, 01730 n0o0nu20
C 617=275-9000 00n0ou3o
[ R R e N S N R A R R R QOQOOUUO
C HURROULGHS BS700 * I8M 370/15R NOPOOUSD
(eecnevecuasccamsscraaorsoerncsesrrsarosacsrcoveoasennovnaswsawanenncenass0000db60

Comrn /8PLCTM/ SPY,SPAy 00000470

CaMHy #IMCOM/ ICYIM, ISTRIN, [MTFLG,MODYRY,¥YCOYRS nn0nQuAg

COMMEN /MYWCLM/ MyNM,MYR, TF n0000490

COMMP, /JUNKYL, AC,XLOAD, TRAJLR, 4RSKHUM 00000500

CoMMON yJUNK2/ HGAGT ,HDOWGT,HGCID, HDCID 10000510

REAL XLOAD(3),MYM(20,6),MYR(20,6),TF(20,6) 00000520

COMMON /FLGCOM/ ALTFLG,ALMFLG, TRKFLG, IROFLG,SPIFLG,NMHFLG, TDLFLG, 00000530

t O INFLAG, VMFLAG,UNFFLG,MYMRFG, IMFLG, ICEVFG,PRTFLG, IFQRM 00000540

COMMON /UNKCOM/ SPD,TEMP,PCCQ,PCHS,PCCC,MS 00000550

COMMON /AL TCOM/ NMYALT,ALTKOD 00000960

INTEGER ALMFLG, TRKFLG,ALTKOD(4,20),CY,SP3IFLG,UNFFLG,PRTIFLG 60000570

REAL EFRETM(3,6),wTEDEF(3), LNKDTA(7),3PD(3),¥5(6),C0MCLC(s) 00000580

REAL IDLRTN(3,6),IDLWTD(3),CCRETM(b) 00000590

COMMGON /GCADT A/ EMIS(1100,5,4),C0L08T(2,4),HCTST(2,d),TEMPTR(U) 00000600

COMMON /GCAFLG/ OQUTFLO,0UTFLL,QUTFL2,0UTFL3,CUTFLU,0OUTFLS,0UTFLE, 00000610

f QUTFL7,0UTFLA,0UTFLY 00000620
INTEGER QUTFLO,QUTFLL,0UTFL2,0UTFL3,0UTFL4,0UTFLS,QUTFLG,OUTFLY, 00000630
1 OQUTFLR,DUTFLS - 00000640
COMMON /GCALNK/ FUNCCD,JURIS,DIST,ZONE,NODEA,NODEB,FEDATD,LNKLEN, 00000650
1 LNKTYP,wAYCOD,AREATY,POQLUNT,FILEID,PLANLK,ZCNSPD,HALF®D,SRCCUD, 00000660
2 GRADCD,CAPAC,AVGSPN(4),VCR(U), TOTVOL(U),VOLVTLI(4),VvOLYT2(4), 00000670
3 VOLVTR(W), vOLVTU (L), VOLYTS(4),VOLVT6(4),BEGHRI4) ,LENTIM(Y) 00000680
INTEGER FUNCCD,D1S8T,ZONE,FEDAID,wAYCOD, AREATY,PILUNT,FILEID, 00000690
t PLANLK,ZOANSPD,HALFWD,SRCCOD,GRANCD,CAPAC,AVGSPN,VCR,TOTVOL, 00000700
2 vOLVTt,vOLVT2,vOLVT3, vOLVTY, vOLVTIS,VvOLVTE,BEGHR 00000710
COMMON /GCALO/ LINKFL,NCRDRD,NPRNTR 00000720
COMMON /GCAWRK/ TEMISS(S,4),CALCEM(S,4),TUNITS(2),IDPOLL(S), 00000730
1 JHOUR (4}, IDENS(3) noNo0740

LOGICAL LINKSw n00007S0Q
c EXPLANATION UF EMX SUBSCRIPTSe 00000760
C EVMX(TIME PERIOD,LINK TYPE,SPEED,MODAL SPLIT,POLLUTANT) 00000770

DIMENSIUN EMX(442,19,6,3) 00000780

DATA NERRY,NERR2,NERRY /3»0/ 00000790

DATA NRECEV /0/ 00000800

DATA NPAGE,LINES 71,0/ 00000810
(voscacwerecnnrascersnowcensonprranrsorrsrPeacrroronconnevounraresesnasavws()0000820
[o VERSION 1,0 SEP 78 00000830

C VERSICN 1,1 NOV 78 00000840
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000!

0002
0003
(]
0005
00ve
0007
Juo8

Gooe
0010
001l
vole
0013
0014
0015

vole

0017

0018

0019
G020

002l

0022
0023
0024
0ues

RELEASE 2,0 = GCAINP OATE © 79089 .  _09/21/50 _ __

L

OO0 OO0

SUBROQUYINE GCAINP 00000370
AARAR RN AR C AR N R R S AR RN AR R A AR R R R R AR AR AN AN RN A AR KA R AR R AR NI AN T OOOQQIQQ
. D, CARACCIULQ JR, 00000390

GCA/TECHNOLOGY OIVISION 00000400
BURL INGTON RD, 00000430
BEDFUORD MA, 01730 00000420
617«275=9000 00000430
AR R KR KRR R AR A AR A KT AR R A AR R R A A A R AR KRN AN R RN AN AR IR A AR DR AR R AN AN AN R RN 400004490
BURRQUGHRS BST70N = IBM 370/158 00000450
------ s mteretcanccssr et e e s sr e m st R eRE s P r e tumrraseserrrrmacnnena(00004bC

CI4MON /SPICOM, SPL1,SPAY 06000470

COMMON /7IMCOM/ JCYIM,ISTRIN,IMTFLG,MODYRY ,MCUYR? 00000480

COMMON /MYMCOM/ MYM,MYR, TF 000004990

COMMON /JUNKL/ AC, XLDAD, TRAILR, AuShuM 00000500

Com~0% 7JunNK2/ HGALT,HDAGT,HGLID,HDCID 00000510

REAL XLDAD(3),MYM(20,0),¥YR(20,6),TF(20,6) 00000520

COMYUN /FLLCOM/ ALTFLG, ALRFLG, TRSFLG, IRCFLG/SPEFLG,NMRFLL, IOLFLG, 00000530

I INFLAG,VMFLAG,UNFFLG,MYMRFG, IMFLG, ICEVFG,PRTFLG,IFQK™ 00000540

COMMON /LNKCOM/ SPD,TEMP,PCCO,PCHS,PCCC,MS 00000550

COMMON /ALTCOM/ HWMYALT,ALTKOD 00000560

INTEGER &LHFLG, TRRFLG, ALTXOD(4,20),CY,SPIFLG,UNFFLG,PRTFLG 00000570

REAL EFRET™(3,6),wTEDEF(3),LNRDTA(T7),SPD(3),M5(6),L0MCLCC(S) 00000580

REAL IDLKTM(3,6),I0LwTD(3),CCRETM(S) 00000590

COMMON /GCADTA/ EMIS(1100,5,4),C0LDST(2,4),ROTST(2,48),TEMPTP(4) 000006090
COMMON /GCAFLG/ UUTFLO,OUTFLY,OUTFL2,0UTFL3,0UTFL4,0UTFLS,0UTFLb, 00000610

I QUTFLT,UUTELB,CQUTFLS 00000620
T4TEGER UUTFLO,OUTFLL,0uTFL2,UUTFPL3, UUTFLU,UUTFLS,0U0TFLE,DUTFLT, 00000630
i JUTFLe, DulFLY 000006u40

(a0 /GCALNMR, FUNCCOD,JURTIS,UISY, ZONE,NODFA, WODES, FEDATD,LivkLEN, 00000650
! LNKRTYP,nAYCLUD, AREATY,POLUNT,FILEID,PLANLR,ZONSPD, HALFWD,SRCCOD, 00000660

2 GRADCOD,CAPAC,AVGIPO(4), VCR(U), TOTVOL (d),vOLVTLI(4),VOLYT2(4), 00000670
3 VOLVT30a),vOLVTa(4),vOLVTIS(U), vOLYTo(4) ,BEGHR(4),LENTI%(4) 00000680
IWTEGER FuUnCCY, DIST, Zunt,FEDAID, #AYCOD, AREATY,POLUNT,FILEID, 00000690
1 PLANLA, EONSPL, RALEAD, SRCCOD,GRACCD,CAPAC,AVGSPL, vCFR, TCTvIL, 00000700
2 voLvTisvubv T2, vCLy T3, vOLYTH, vOLYIS, vOLVT b, 0EGHN 00600710
Cu™dn /GCAIUZ LINKFL,NCRORD, NPRNTR 00000720
COMwON /GCANKRRY, TEMISS(S,6),CALLEM(S,u), [uMTTS(2),10P0LLI(5), 00000730
U Jmguk{4), JUENS(3) 00000740
cAGICaL LT a8y 60C00750
£xPLAaTIUN OF Ewa S,BSCRIPTS- CoC007800
ECYITIVE PERIUC,LINK TYPE,SPELU,YI0AL SHLIT,POLLUTA.T) 0GC00770
DIMENSION EMX(8,2,19+6,3) 60000780
DATA NERRI,NERR2,NERRI 7340/ 00000790
CATA NRECE™ /07 00C00800
JATY P PLAGE,LINES /1,07 coc00810
---------- eeeteeecscscerrsascsesmctn e aresessacraveamscennorencmnvanee=00000520
PR BRI W SEP Tk 00000830

VERSTUN 1,1 NOv 76 Q0000840
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0026
0027

0028
0029
00359
w03l
0032
0033
0034
0035
G936
ve37
0038
0039
0040

00y}
6oa2

[V
0044
vodS

0Quo
0047
0048
QUa9
¢oSu
6051
duhe
v0s3
VyYSH
0055
00506
0057
0050
0059
0060
0001
Voee
0003
Qub4
G065

RELEASE 2,0 _GCAINP . _bATE = 79069 . 09

~
h¥]
P
~

|

CrrexxxxexsREAD INPUT FLAGS AND ECHO UN PRINTER

WRITE (NPRNTR,T7900)
READ (NCRDRD, 7000, ENDSG99 ) MYMRFG, ALTFLG, IMFLAG, ALHFLG, TRKFLG,

1 NMHFLG,OUTFLO,OUTFL1,0UTFL2,0UTFL3,0UTFLY, OUTFLS, OUTFLE,OUTFLT,

2 OUTFL8,Q0UTFL9,mMODE

wRITE (NPRNTR, 7961 )MYMRFG
aRITE(NPRNTR,7962)ALTFLG
#RITE(APRNTR, T963) IMFLAG
2RITE(NPRNTR,T796U) ALHFLG

wRITE (NPRNTR,7965) TRKFLG
ARTTE(NPRINTR, 7966 INMKRFLG
IF(MYMRFG ,6T, 3INERRISNERR]+]
IF(ALTFLG .GT, 1INERRIZNERNI+}
IFCIMFLAG L6T, JINERRIZNERR]+]
IF(ALRFLG ,0T, 1INERRISNERRI+Y
IF(TRAFLG .GT, 1INERR}I=NERR1+]
IF(NMHFLG ,GT, 1INERRI=NERRL+)
IF(NERRY ,GT, OQ)WRITE(NPRNTR,7901)NERRY

ARITE(NPRNTR,7967)0UTFLO

IF(OUTFLG ,EG. O ,UR, OUTFLO .E&, 1IRRITE(NPRNTR,7500)1unITS
1 (QUTFLO+1)

NRITE(NPRNTR, 7968)UUTFL]

IF{OUTFLL ,EQ, O)ARITE(NPRNTR,7510)

IF(OUTFLL JGE, | ,anD, ODUTFLY LLE, SIWRITE(NPRNTR,7511)I0PULL
1 (OuTkLYY

IF(AUTFLY EG, €)wrRITE(WPRLTR, 7511 (I0POLL(KPY kP21, 3)
TF(OUTFLY LEQ. 7)ARITE (NPRNTR,7S11)(IDPCLL(RP),KP=1,9)
HRITE(NPRNTR, 7969)0UTFL?

IF(OUTFLE JEQ., O0J)nRITE(NPRNIR,7520)

IF(OUTFLE 6T, GIwRITE(NPRINTAR,TS21)0OUTFLY
RITE(NPRNTR,7970)NUTFLS

TF{JUTFLS JEW, U)ARITE (MPRYTK,TH3Q)

IF(OUTFLY (B0, DIARITE(NPRNTR,T7S31)

TF(QuTFL3 EQ, 2)WRITE(NPRNIK,T7532)

ARITE(NPHRGTR, 7971)00LTFLS

IF(OUTFLS LEG, Q)ARITE (NPRILTR,75d0)

TF(IUTFLY JBG, §)}eRITE(NPRTh,7541)

IF(DUTFLu LEG, 2)ARITEINPRANTR,75u2)
WRITE(NPRNTR,T7972)0UTFLS

IF(OUIFLS LEQ, 0)wRITE(NPRNTK, 7550)

IF(OUTFLS 6T, OIKRITE(NPRNTR, 7551)3001FLS
ARTTECWPrNTR,TQTINUUTFLE

IF(J TrLo LES, UC)ARITE (PR TR, 750()

IF(auTfie JEuw, D)aRITE(WPRLIF, 7501)

IF(QuTFLe ,EG, 2INRITE(NPRNMTR, 750602)

00000850
00000860
00000870
00000880
00000890
000009090
00000910
00000920
00000930
00000940
60000950
00000960
00000970
00000980
00000990
00001000
00001010
00001020
00001030
00001040
00001050
00001060
00001070
00001080
00001090
00001800
00001110
00001120
00001130
00001140
00001150
00001160
00001170
00001180
60001190
00001200
00001210
00001220
0000123¢
0000124y
00001250
00001260
00001270
00001280
v00012990
Ggo01300
06001310
00001320

PAGE 0002
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0066 WRITE(NPRNTR,79T4)0QUTFLY ) 00001330
__90eT IF(OUTFLT. (EQ, OINRITE(NPRNTR,7570) 00001349
0068 1IF(OUTFLT LGE, ! LAND, OUTFLT ,LE, S)WRITE(NPRNTR,7571)10POLL 00001350
1 (OUTFLT) 00001360
.. 0069 IF(OUTFLT EQ, 6)WRITE(NPRNTR,7571) (JDPOLL(RP),KP=1,3) 00001370
0070 IF(OUTFL? LEG, T)IWARITE(NPRNTR,7S71)(IDPOLL(~P),KP=1,5) 00001380
0074 WRITE(NPRNTR,7975)0UTFLSB 00001390
0072 B IF(QUTFLB EQ, O)WRITE(NPRNTR,7580)IDENS(3) 00001400
0073 IF(OUTFLB .GE, 1| .AND, OUTFLB ,LE, 3)nRITE(NPRNTR,7S81)IDENS 00001410
1 (UUTFL8) 00001420
0074 WRITE(NPRNTR,7976)0UTFLY 00001430
0075 1F(UUTFLY LEG, O)WRITE(NPRNTR,7590) 00001440
0070 IF(DUTFLY .67, O)WRITE(NPRNTIR,7591)0UTFLY 00001450
0077 LINKSw=,FALSE, 00001460
0078 IF{MUDE ,NE, 0)LINKSaz,TRUE, 00001470
wo79 IF(LINKSA)IRRITE(NPRNTR, 749¢)MU0E 00001480
9080 IF(.NUT, LINKSr)wRITE(NPRNTR, Td9S)MUDE 0006014990
C 00001500
0081 IF(OUTFLO .GT, 1)NERR2SNERRZ+1 00001510
0082 IF(QUTFLL ,GT, 7)NERR2=NERR2+1 00001520
0083 IF(OUTFLY .GT, 2)NERR2=NERRZ2¢] 00001530
0084 IF(UUTFLw oGT, 2)NERR2=NERRZ2+] 00001540
0085 IF(OUTFLL GT, 2)NERRZ=NERR2+] 00001550
0086 IF(OUTFLT .GT, 7)NERR2=NERR2+1 00001560
0087 IF(OUTFL8 ,GT. 3)NERR2=NERRZ+] 00001570
0038 IF(LINKFL ,NE, OQUTFLZ LAND, LINKFL ,NE, QUTFL9)GO TO 50 00001580
0089 WRITE (NPRNTR,7910) 00001590
6399 NERR2SNERRC 00001600
4291 50 IF(OUTFLS LEW, 06O Tu 5% 00001610
0092 IF(UUTFLS JNE., OUTFL2 ,aND, QUTFLS ,NE, OUTFLO)GU TD 55 00001620
V093 ARITE (NPRNTR,7915) 00001630
0094 NERR2SNERK2+] 00001640
0095 55 CONTIMIUE 00001650
0096 IFCVERRS ,GT. 0)urITE(NPRNTR, 7QL1)REFR? 00001660
(essacrnawanEaAD I Uink=TIME Dala 00001670
0097 IF(MYMRFG LEQ, 1 ,0R, MYMRFG ,EG, 3IREAD(NCRDRD,7010,ENDS990)MYM 00001680
009® IF(MYMRFG ,EQ, 2 .uX, MYMRFG LG, 3)READ(NCRURD,7010,END=990)MYR 00001690
o 00001700
099 JF(IYFLAG JEd, 1DREAD(ACADIND, 7024 ,EALE99C)ICYIN, ISTRIY, IVTFLG, 60001710
1 MUTYRL,MODYR? 0001720
o 50001730
0100 IF(ALHFLG LEG, 1)READ(NCRDRO,7030,END=990)AC, XLOAD, TRAILR,ABSHUM 00001740
C 00001750
0101 IF(TRKFLL LEQ, 1)READ(NLRDRU,TOUU,ENDZI9G)IHLAGT, HORGT,RGCID, ADCID 00001760
¢ 00001770
Jylue SEAD(wCROKU,TUS2 EivUz995)C Y 60001780
v1o3 PRI TE(WPRA TR, 7930)CY 00001790

0104 IF(CY GE, T70)G60 Tu 65 00001800
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010%
0106

C 0107

Tojos
0109
0110
0ltl
0112
0133
0114
0115
0116
0117
0118
0119
0120
o121
0122

0123

0t24
0125
0126

0127

0128
0129
0130
0131
vlde
0133
0134
0135
0136
0137
0130
0139
0340
014l
01ue
0143
0uu

e Na)

C

_ GCAINP  DATE = 79089

WR]TE (NPRNTR, 7904)
NERRIBNERR3®]

65 CONTINUE

FREEWAY = (1,Y)

NON=FREEWAY < (2,Y)
WRITE (NPRNTR,7931) (HOTST(!,K),K=l,4)
READ(NCRDRD,7050,END=995) (HOTST(2,K) K81, 4)
ARITE (NPRNTR,7932) (ROTST(2,K),XK=1,4)
READ (NCRDRD, 7050, END=99S) (CULDST(1,K),k=51,u)
WRITE(NPRNTR,7933)(COLDST(1,Rr),KZ1,4)
READ (NCRDRD, 70S0,END=995) (COLDST(2,K),X=1,4)
ARITE (WPRNTR,7934) (COLDST(2,%),K=1,4)
READ(NCRDRD,7050,END=Q9S) TEMPTP
ARITE (NPRNTR, 7935 ) TEMPTP
DY T0 k=14
IF(TEMPTP(K) ,GE, 0,0 .AnD, TEMPTP(K) .LE, 110,0)G0 TO 70
NERRIZMERR3+1
ARITE (NPRNTR,7905) JHOUR(K)

70 CONTINUJE

IF {NERRY ,GT, 0 ,UR, NERRZ ,4T. 0 ,UR, NERR3 ,GT, 0)GO TQ 9999
CaLy TFCALX

CALL INITEX(NMYALT,ALTKOD)

[FCIMFLAG EG, 1)CALL LOVIMX

ITF(LINKS)GU 1O 90

Caxsxnnpaxa40DIFICATION TO ELIMIWATE 4 CALLS/LINK TU EFCALXY (PERFORMED

C

77

IF #UDE = 0 ON INPUT (LINXS® = FALSE))
DY 77 XT=1,4
DO 77 KF=1,2
DD 77 KS=1.19
AySPDX=FLUAT(<S»3+2)
LYWk DTaty)=avs Dy
LNKDTA{2)=AyS5PDxX
LNKDTA(3)=4VvSPDX
LNKDTA(Y)=TEMPIP (A T)
LWROTA(5)=COLSSTIRF,nT)
Lk OTA(6)SHOTST(RF ,,T)
LAKOTA(7)3CULOST(KF,T)
SPIsAVSPDX
CALL EFCALX(CY,LKDTA,MS,EFRETHM, wTEDEF, CCRETH, JDLRTM, IDLATD)
DO 77 kMS=z1,6
Yo 77 kPz1,3
ENx (KT, nF ,hS,AMS , XB)SEFRET Y {AP,ANS)
MY I wyE

09/21/50

000018610
00001820
00001830
00001840
00001850
00001860
00001870
00001880
00001890
00001900
00601910
00001920
00001930
00001940
00001950
00001960
00001970
00001980
00001990
00002000
00002010
00002020
00002030
00002040
00002050
00002060
00002070
00002080
00002090
00002100
00002110
00002120
00002130
00002140
00062150
00002160
00002170
00002180
00002190
00002200
00002210
00002220
00002230
00002240
00002250
00002260
00002270
00002280
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0145 90 CONTINUE 000602290
o ¢ 00002300
CoswsaxasaxREAD FACTURED LINK FILE (ALL ELEMENTS READ AS INTEGER) 00002310

0lae NLINKS=0 00002320
Soler _ NBAD=0 L ) 00002339
0148 500 READ(LINKFL,T7100,END=2000)FUNCCD, JURIS,DIST,ZONE,NODEA,NDDEB, 00002340

| FEDAID,LNKLEN,LNKTYP, NAYCDD,ARERTY,POLUNT, FILEID, PLANLK,ZDONIPD, 00002350
2 HALFWD,SRCCOD, GRADCD,CAPAC,AVGSPO()),VCR(}) ,TOTVOL (1), VOLYTI(1), 00002360

3 VOLVT2(1),VOLVTS (1), VOLvTa (1) VOLVTS (1), vOLYT6(1), (BEGHR(X), 00002370

O LENTIM(K),AVGSPD(K) ,yCR(K), TOTVOL (K), vOLVT1{R),VOLVT2(K), 00002380

5 VOLVTI(R),yOLYTU(R, vILYTSIR), vOLVTb(R) K22, ) 00002399

0149 NERR120 00002800
0150 NLINKSENL INKS+1 00002610
¢ 00002420

3151 IF(DIST ,Gt, wIGU TU 550 00002430
352 WRITE (NPRNTR, 7980)N_INKS, NODEA, NODEB,DIST 000024u0
0153 NERRI =] 00002450
0154 S50 IF(ZONE ,GE, 0)GO TO 000 00002460
0155 WRITE (NPRNTR, 7981)M_INKS, NODEA, NUDEB, ZONE 00002470
0156 NERR1=1 00002480
9157 800 IF(LNKTYP NME, O ,A4D, LNKTYP b, 7360 TO 650 00002490
v1isH ARITE (NPRNTR, 7982 ) NLINKS, vUDE A, NODEB, LK T YP 00002500
0159 NERR1=1 00002510
016V 550 INDXFR=] 00002520
0161 IF(NERR] LEQ. 0)GO TO 675 00002530
0162 NBADINBAD+] 00002540
0163 6D 10 500 00002550
¢ CHECK 1F FREEABY QR NUieFREEwAY LIna 00002560

Jlou 075 1WIXFR= 00002570
d165 IF(LNRTYP ,tu, t LUR, LNKTYP ,tG, 2 ,0R, LNKTYP ,EG, B)INDXFRZZ 00002580
0lao 1NDXZNZZUNES ] 00002590
0le? INDXDSS01ST+1001 00002600
C 00002610
CosxsxncnraexxCUNPUTE EMISSIONS FUR EACH T[ME PERIOD 00002620

slob 03 1909 ATIvE=], 4 00002630
v169 IF (AVGSPD(RTIME) ,GT,  9)GU TO 800 00002640
0170 ARITE(IPkinTR, 79SO)INLINKS, VUDEA,NODEB, AVGSPO(RTIME), JHOURIKTIME) 00002650
0171 NY 790 xP=1,5 000020060
ANF! CALCEM(SP,ATIVE)Z0,0 00002670
Ji73 790 €3 TIWUE GOVO02bR0
o114 G0 To 104G 00002690
0175 BOO IF(AVGSPD(KTIME) .GE, 5)60 TO 810 00002700
017e WRITE (NPRNTR, 7951 )L INKS, 4ODEA, NODES 8V GSPD(KTIME), JHOUR(KTIME) 00002710
0171 AVGSPD(KTIME) 25 00002720
w118 RIRTIRY 60002730
0179 ALY IF(EVvGSPO(RTIME) LLE, oud)ou Tu &9 00002740
S1eu ARITE (PRUIR, T2 4L [~AS, WuDE A, ~CUED, 4VGSPD (RTI¥E), JHOUG(RTIVE) 00062750

v18i AVGSPU(KTIME)=HO 00002760
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0182 890 CONTINUE 00002770
o € COMPILE APPROPRIATE INPUT DATA FOR EFCALX 00002730
0183 LNKDTACL)TAVGSPD(KTIME) 00002790
0184 LNKDTA(2)SAVESPD(KTIME) 00002800
_. o185 . LNKDTA(3)3AVGSPD(KTIME) L. 00002810
0186 LNKDTA(Q)ZTEMPTP (KTIME) 00002820
0187 LNKDTA(S)®COLDST (INDXFR, KT IME) 00002830
0188 LNKDTA{6)2HOTSTCINDXFR,KTIME) 00002840
0189 LNKDTA(7)=COLOST (INDXFR, X T1HE) 00002850
c 00002860
C COMPUTE vMT MIx (MODAL SPLIT) FOR TIME PERIOD 00002870
0190 IF(TOTVOL(KTIME) ,GT, 0)GO 10 895 00002880
0191 RRITE(NPRNTR, 79B3)NLINKS,NODEA, NODEB, JHOUR (KTIME) 00002890
0192 DO B892 KP={,S 00002891
0193 CALCEM(KP,KTIME)=0,0 00002892
V194 392 CONTINUE 00002893
0195 GU TU todoO 00002900
0196 895 CONTINUE 00002910
0197 MS(1)SFLOAT(VOLVTEI(KTIME))/FLOAT(TOTVOL (KTIME)}) 00002920
0198 MS(4)SFLOAT(VOLVT2(KTIME))/FLOAT(TOTVOL (KTIME)) 00002930
v199 MS(S)=FLUAT(VOLVIZ(KTIME) )/FLOAT(TUTVOL(RTIME)) 00002940
02uY MS(2)=FLOAT (VOLVTU(KTIME) ) ZFLOUAT(TOTYOL (KTIME)) 00002950
0201 MS(3)SFLUAT(VULVIS(KTIME) }/FLOAT(TOTVUL(KTIME)) 00002960
0202 MS(6)TFLOAT(VOLVT6(KTIME)) /FLOAT(TOTVOL(KTIME)) 00002970
C 00002980
CexnsxnxnrnnaDETERMINE MODE OF EXECUTION 00002990
0203 IF(LINKS4)GO TD 898 00003000
c 00003010
c JSE EMISSIUN FACTOR FOR NEAREST SPEED 00003020
C 4,5,6 =5  7+8,9 = 8 10,11,12 = 11 ETC, 00003030
G204 15PD=(AVGSPD(KTIME)=])/3 00003040
0205 DU 896 wPLL=1,3 00003050
0lio ATEDEF (RPUL)=0,0 00003060
0207 DU B9n K~S=1,6 00003070
veoo ATEDEF (APUL) = TEDEF (KPUL) +YS(#¥S)sEMX(RTIME, INDXFR, 1SPD,x%5,KPUL) 00003080
0209 596 CONTINUE 00003090
0210 G TO 499 00003100
c 00003110
0211 RQOA CUNTI vuE 00003t20
gete SP1ZAVGSPL(RTINE) 00003130
C CuMPUTe EM1SSIUN FaCTURS FUK nC, CO, NUX 00003140
0213 CALL EFCALX(CY,LNKDTA,¥S,EFRETM, nTEDEF,CCRETM, 1DLRTM, IDLATD) 00003150
c COMPUTE EYISSION FACTORS FOR PM & PB 00003160
C EMF (1) = PM  EMF(2) = Pd 00003170
021y 539G CONTINUE 00003180
Coexs CALL EFPHES(ESF) 00003190
C 00003200

0215 RLENTHSFLOAT(LNKLEN)/Z1C0,0 00003210
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0218

0217
0218

S 0219

0220

022!
0222

0223

022u

0225
0220
0227

0228

G229
G2 sv

0251
uese

0233
0234
02355
0230
G257
020
0239

v24ac

0241
vede

[al

Caman
Crnan

Craax
Caxax

Sy

1000
C
c

Cranx

1300

2,0 . GCAINP

VEHLNKSFLOAT(TOTVOL(KTIME) ) «RLENTH
(0= '

CALCEM(1,RTIME)=VEHLNK#WTEDEF (2)

IF(QUTFLO LEQ, O)CALCEM(1,XxTIME)ZCALCEM(1,KTIME)/453,59
=NUX=

CALCEM(2,KTIME)SVEHLNKAWTEDEF (3)

IFCOUTFLO LEQ, O)CALCEM(2,KTIME)SCALCEM(2,KTIME) /453,59
wH( =

CALCEM(3,nTI¥E)=VERLANKaNTEDEF (})

IF(QUTFLO bW, O)CALCEM(3,XTIME)=CALCEM(3,KTIME)/U53,59
P

CALCEM(U, KTIME)SVEHLNK2EMF (2)

IF(OUTFLO LEQ, O)CALCEM(4,XTIME)=CALCEM(u,nTIME) /453,59

CALCEM(U,AnTIME)=0,0
ePMa

CALCEMIS  nTIME)SVERLNR#EMF ()

IFCOUTFLY LEQ, GICALCEM(S,KTIME)=CALCEM(S,nTIME) /453,59

CALCEM(S,KTIME)=0,0

ACCUMULATE EMISSIOwS BY ZUNE & DISTRICT
00 900 ®PuULL=!,5
IF(CALCEM{KPULL,~nTIME) ,Eu, 0,0)G0 TU 900
EMIS(INDXZIN,RPOLL, KTIME)ZEMIS(INOXIN,KPOLL,RTIME) ¢CALCEM(KPOLL,
| KTIME)
EMISCINDXDS, RPOLL,RTIME)=EMIS{INDXDS, KPULL,KTIME) ¢CALCEY(XPOLL,
1 XTIME)
CONTINUE
CONTINUE

saxaksaPRINT EMISSTUNS FUR EACH LINK IF REQUESTED

IF(OUTFLL LEW, VLU TO 1500

IF(LINES LEG, UINRITE(NPRNTR, TEBUG)TUNITS(OUTFLU+L),MPAGE,

1 (BEGHRIR),LENTIM(K),nz],u)

TFtuulbet b7, o)Ll Sz InEsed

IF(JUTFLLY LEG, ©)LINES=LINES*S

TFLOUTFLL JEG, TILINESSLINESHT

IF(LINES JLE, 5u)L0 TO 1300

LIHESSLINES=50

YPAGESPALE ¢ )

aRITE(WPRLTR, 7T8C) TUNTITSID0TFLUSL) pNPAGE, (BEGHR (X)) ,LENTIN (K),
1 K=1,4)

IF(QUTFLY LT, o)

1 ARITE(HPRNTR,78IGIDIST,NIULA, NOUEB, RLENTH,LNKTYP, AREATY,FILEID,
2 IUNSPUmaLF AT, LAY, CaRAT,

3 O(TUTveLn )y kT21,4), (TOPILC(OUTFLY) , CALCEM(LUTFLE,,T),xT=21,4)
¥ . L=

IF(JUTFLYl B4, 7)KPULL=S

.. RATE = 79089 097217590 . _

00003220
00003230
00003240
00003250
00003260
00003270
0000328¢
00003290
00003300
00003310
00003320
00003330
00003340
00003350
00003360
00003370
00003380
00003390
00003400
00003410
00003420
00003430
00003440
00003450
00003460
00003470
00003480
00003490
00003500
00003510
00003520
00003530
00003540
00003550
00003560
00003570
00003580
00003590
00003000
00C03nl0
00003620
00003630
00003640
00003650
00003660
00003670
00003680
00003690
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FORTRAN 1v 61 RELEASE 2,0 ____GCAIne DATE = 79089 09/21/%0
0243 IF(OUTFLY .67, S) 00003700
_ | WRITE(NPRNTR,78103018T,NOOEA,NODEB,RLENTH,LNKTYP, AREATY,FILEID, 0000Q3710
) 2 ZONSPD,HALFWD,GRADCD,CAPAC, 00003720
3 (TOTVOL(KTY),KT=1,4), ((IDPOLL(KP),CALCEM(KP,KT),KT=1,4),KPs],KPOLLOQ0003730

- _ S 00003740
T C 00003750
C 00003760

CernnxnannsnRITE RECORD TU.EMISSIONS FILE IF REQUESTED 00003770

ggdd 1500 IF(OUTFLZ2 EQ, 0)GU TO S00 00003780
0245 IvCR=VCR(1) %10 00003790
vguo IF(1¥CR ,LE, 9999)G0 TO 1550 00003800
024l NRSNRECEM+ | 00003810
0248 ARITE(NPRNTR, 7938)NR 00003820
0249 IVCRE9999 00003830
0250 1550 CUNTInNUE 00003840
02591 0O 1600 J=1,4 00003850
vese 20 1000 I=1,5 00003860
0253 IEMISS(1,J)sCALCEM(],J)+0.5 00003870
0254 1630 CONTINUE 00003880
C 000038990

0255 ARITE(OUTFLZ,7600)FUNCCO,JURIS,DIST,NUDEA, NUDEB,FEDAID, LISKLEN, 00003900
I LNRTYP, nAYCOD, AREATY, POLUNT,FILELID,PLANLK, ZUNSPO,HALF®D, SRCCOD, 00003910

2 GRADCD,CAPAC,AVYGSPDL1),IVCR, TOTVOL(1),0UTFLO, 00003929

3 (CIEMISS(KP,KT),KT=},4),KkP=1,5) 00003930

0256 MRECEM=NRECEM+] 00003940
0257 GO 70 500 00003950
C PRINT NUMBER UF LINKS PROCESSED 00003960

LY 2030 ARITE(NPRNTR,7T0Q0)NLINKS, WdAD 00003970
0esy IFLQUTFLZ LGT, OYwRITE(NPRNTR,T7710)INRECEM 00003980
0260 RETURN 00003999
C 00004000

C 00004010
Cewsnnaraixif ATAL ERROIRS 00004020

02el 996 AKITE (*PrNTR,79ul) 0000u030
02ol bd T 9999 00004040
0263 995 ARITE(NPRNTR,7942) 00004050
02604 60 T 9999 00004060
0265 999 WRITE (NPRNTR,7940) 00004070
Cranenrannst 0 JF JUo 00004080

Uldbo 9999 a_ITE( WP~ .TR,7909) 00004090
0co/ STOP 00000100
C 00004t10

C 00004120

C 00004t 30

[O-X-Y] 7000 FOURMAT(L7I1) 00004d4ta0
(- 710 FORMLT(2)Fu,1) 60004159
vero ToeC FORwaAT{IZ2,1x, 12, 5,11l x,12,1Xx,12) 00004160

0271 Tul30 FORMAT (oFu,3) 00004170

_.PAGE 0008
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FORTRAN IV G1

0272
0273
Getu
027s
027
0277
0278
va79
0280
0281
0282
0243
028u
028%

vabd
0287

0288
0289
0e90
vevl
029e
ueesld
2%y
0295
0290
veas’7
0298
0299
03500

0301

u30e

RELEASE 2,0 o .. .GCAINP  _ DATE = 79089 09/21/80 _ _ _

7040 PORMAT(4FS,0) 00004180
7050 FORMAT(4FS,0) 00004199
7052 FORMAT(12) 00004200
7100 FOQHAT(EH,1'2,13175,215.Il/ILBU.IU;AUIIU;11!.212:211;1(3,12: 00004210
1 14, 10,319,314,3(312,216,315,3]4)) 00004229
76490 FORMAT(10H MODE = ,12,4X,79HEM]SSIONS wILL BE COMPUTED FOR EACH 00004230
1LINK USING EMISSION FACTURS FOR GIVEN SPEED) 00004240
7495 FORMAT(10H MUDE =z ,12,4x,95HEMISSIONS WILL BE COMPUTED FOR EACH 00004250
ILINK USING EMISSION FACTORS FOR ~EAREST SPELD IN 3 MPH INC,) 00004260
7500 FORMAT(1H+,15x,28HEY]ISSIONS TO 8t COMPUTED IN ,A2,1K8) 00004270
7510 FURYAT(1r+, 15, d3REMISSIUNS nlLL HUT HE PRINTED FOR FACH LINK) 00004280
7511 FORMAT(1H+, 15X, 4d4HEM]ISSIONS niLL BE PRINTED FOR EACH LINK FOR , 00004290
1 5a4) 00004300
7520 FORMAT(1H+,15X,3dHEMISSIONS FILE wILL NOT BE WRITTEN) 00004310
1521 FORMAT(1H+,15%x,394E4ISSI0ONS FILE wILL BE ARITTEN TO UNIT ,12) 00004320
7530 FORMAT(1h+,15Xx,37rEM]ISSTIINS alLL NOT bE PRINTED BY ZONE) 00004330
7531 FOR™AT(1H+,15x,60nEMISSIONS alLL BE PRINTED BY ZONE FOk 24 HR TI®E00004340
1 PERIOD ONLY) 00004350
7532 FORMAT(1H+,15X,54HEMISSIONS witL BE PRINTED BY ZONE FOR ALL TIME POO0OO4360
1ERICDS) 00004370
7540 FORMAT(1m4, 15X, dlHEM]ISSIONS wllL nNOT bE PRINTED BY DISTRICT) 00004380
7541 FOKMAT(ire,15%,60nEMISSIONS »ILL bBE PRIANTED by DISTRICT FOR 24 KR 00004390
{TIME PERIOD ONLY) 00004400
7542 FORMAT(1H+,15X,58HEMISSIONS wILL BE PRINTED BY DISTRICT FOR ALL 1100004410
iME PERLODS) 00004420
7550 FORMAT (1H+,15x,30HLAND USE FILE wlItL NOT Bt READ) 00004430
7551 FORMAT(1H+,15%,37ALAND USE FILE ~ILL BE READ FROM UNIT ,12) 00004440

7500 FURMAT(Ir+, 15X, du~ZTaL EMISSTIUr DENSITIES alLL NOT BE PRINTED) 00004450

TS0l FORMAT(1r+,15x,70~Z0NLL EMISSIUnN NDERSITIES rILL BE PRINTED
1 HOUR TIvE PERIOD OALY)

7562 FORMAT{iH+,15x,61HZ0NAL EMISSIfIN DENSITIES wllL BE PRINTED
I TIME PERIOCDS)

IS7C PURMAT(Ire,15%,82n1F ZUNAL EMISSION CEASITIES ARE PRINTED,
1 OF ALL POULLUTANTS wlLl AE ASSUMLD)

7STL R OR=AT(Lrme, 152,05 2ZunwaL E“ISST0 . wEANSITIES AlLL BE PRINTED
1 544)

7580 FORMAT(1rA+,154,58n1F 20AL EMISSION DENSITIES ARE PRINTED,
1 JF UNITS/,h4,16n wIlLL BE ASSUMED)

7561 FORYAT(1~+,15Y,5unZ0NaL EYISSTu. DENSTITIES wlkL BF PRINTED
157,44)

759y FIRMAT(=+,15x,29R%0 SY#A¥ FILE ¢ILL BE wrITTEN)

7591 FORMAT(1rH+,15Xx,36H3YMAP FILE 1S5 TQ BE &RITTEN TG UNIT ,12)

7000 FORMAT(2I1,12,215,11,13,311,14,A4,14,11%,212,211,16,12,14,
1 16,11,2018,11x%)

T700 FIRYaT (wirmlareaef il FyCIOUNTERED DA LINK FILEaxean /
i 3dmi - fLutBem JF L1wk3 PRUCESSED = 417/
2 Jurg caMBEe JF L INKS ERIPPED = ,17)

7710 FOR*AT(52m10 NUMBER OF RECORDS wRITTEN TO EMISSIOANS FILE

FOR 24 00004un0
00004470
FOR ALLOOOOU44BO
00004490
DEFAULTOO0004500
00004510
FOk , 00004520
00004530
DEFALLTO0008540
00004550
I% (NITCO00uSHE
0o00usTo
00004580
00004590
00004600
00004610
0000de20
0000ub30
0000uob40
= ,17)00004650
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— FORMAN 1v 61

0303

0304

0305
0306
0307
v3od

0309
031

C311
0312
u31l
U3y
03195
Jito
0317

U3ls
V319
used

v3el

vize

0323

0324
0325
03206
0327
0528
v3dze
G33v
ussl
0332

RELEASE 2,0

GCAINP

_ DATE & 79089 09/21/50

7800 FORMAT(IH!,Qd0X,3dHFACTORED LINK DATA « EMISSIONS IN ,42,1HS,34X, 00008660
1 SHPAGE ,J4//21X,307HL A FILE IN G CAPAC, =owes 24 ROUR wswes 00004670
2ewenw T,P, | cvems comes TP, 2 ecowe wesasr T P, 1 esaswo/1X,00004680
3 3o+ D ANODE BMODE LL T T ID SP Hw C,7x,d( BH BEGINS ,I2, 7h L0000&690
SENGTH ,12,2X) /745X, d(2ln POLL EMISSIONS Y/ ) 00004700

7810 FORMAT(/12,12,201%,I5),1X,Fd,2,2(1%,11),1X,44,20(1%,18),1X,11,1X,1600004710

1,8(3X,9AVOLUME = ,16,3X) /7 (44X, 4(1X,A4,F15,1,1x))) 00004720
7900 FORMAT(IH1,30X,17HINPUT DATA VALUES //) 00004730
7901 FORMAT(1SHOx244#ERROR IN ,12,2ur OF THE ABUVE -FLAGS**%4x) 00004740

7304 FURMAT(S2H =+22«fFRRIR e CALENUAR YEAR WRANGE
7905 FORMAT(Sirm x4x s« ERRUK = TEMP KANGE 1S 0=11C
1 12, br xteun)

1S 70 THRU 99sxuxn) 00004750
OtG F < TIWE PERIOD + 00004760
00004770

7910 FORMAT(83n xx#+xERROR = EMISSIUNS FILE AND/UR SYMAP FILE MAVE SAMEQQ0Q04780

] UNIT NO, AS LINK FILE®Ea®®)

00004790

7915 FOURAAT {87+ #xx+xfRROR = EMISSIONS FILE AND/OK SYMAP FILE HAVE SAMEQ0004BOO

1 UNIT U, 83 LANO USE FILEwswew) 00004810
7930 FOw=AT(1/7/mn CaLtvDARk YEAR = ,12) 00004820
7931 FORMAT(33H rHUT START DATA ( FREEwAY) = ,dFb,.0) 00004830
7932 FOKMAT(33H4 HO! START DATA (NONeFREEWAY) = ,u4F6,0) 00004840
7933 FORMAT (3351 COLD START DATA ( FREEWAY) = ,uUFb,0) 000048590
7934 FORMAT (534~ CULDU START DATA (NON=FREEWAY) = ,u4Fb,0) 00004860
7935 FORMAT(33n TEMPERATURES FOR TIME PERIQDS = ,4Fb6.0) 00004870
7938 FORMAT (3BrytxeexfRKOR = EMISSIONS FILE REC, NU, 15,431 vEW CAP RAQQO0UBHO

1TI0 TRUNCATED = SET TO 999Q9axuxx) 00004890
7940 FORMAT(S57H0xes2ayNEXPECTED EOF ENCOUNTERED READING INPUT FLAGS224a00004900

1%) 00004910
79ul FOK4AT(6TrmOr#axaUNEXPECTED EUF EACOUNTERED RKEADING MOBILEL UNE=TIM00004920

1E DATA*xaxzrr) 00004930
J942 FURMAT (Td=(rxaexy L XPECTED £0F E~CUUNTERED SEADING mUT/COLD START 00004940

luivE=TIME DATA%akax) 00004950

7950 FORMAT{ |1ln REC, NCO,: ,14, 8m ANODE: ,IS, Br pnNODE: ,I1S,16H AVERAGCO00U960

1t SPEEV: 12,260 I ERRUR FOmr TIME PERICD ,
2 0,¢}

Ie,24H EMISSIONS SET T0O00004970
00004980

TGS FURYAT( ttr wt(, N, o 14, or anDb: 15, 8F sNJDE: , 15,161 AVERAGO0004990
1t SPEEU: ,12,29n LESS tray S fus TIME PERIOL , 12,159 SPEtD SET 10 00005000

25)

00005010

1952 FORMAT( 11h ReC, WO.3 14, dH anNGDE: , IS, 6r BRUDE: ,15,16H AVERAGQ0005S020
1k SPeel: 12,338 Gobw!i? THAL 60 FOR TIME PERIUD ,12,104 SPEED SETQ0005030

2 Toel) 00005040
1961 FOR=AT(Jorm “YvaF( 3 ,12) 00005050
7952 FIRYAT(10= ALTFLG = ,12) 00005060
7963 FORMAT(iUN IMFLAG = ,]2) 00005070
7964 FORMAT(1O0H ALHFLL = ,12) 00005080
1965 FOR-AT(1(r TRRFLG = ,I2) 00005090
79606 FouxaT (1uw L=k =, 12) 00005100
7907 FORMAT (LU= CUTRLL = ,12) 00005119
{Gef FoulwaT(lu~ DLTFLL = ,12) 060005120
7969 FORMAT(}1Gn LUTFLE = ,12) 00005130

PAGE 0010
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RELEASE

7970
7973
7972
7973
71974
7975
7976
79890

71961
1982

7983

2,0

FORMAT({0H
FORMAT(10H
FORMAT(10H
FURMAT (10H
FURMAT(]0H
FORMAT(10H
FORMAT(10H
FORMAT( 11H

1,12, 2dH N

FORMAT( {im

1,135, 24m i

FURMAT( 11n

{YPE: ,11, 2

FURMAT( 1Qnm

_ . GCAINP
QUTFL3 = ,12)
QUTFL4Y = ,12)
QUTFLS = ,12)
OQUTFLe = ,12)
OUTFLT = ,12)
QUTFLE = ,12)
OUTFLS = ,12)
ReC, NO,3 ,Ilu, 8H ANODE: , IS,
ExRkOR = L] 5K SRIPPEL)
REC, n('y: ,14, bH ANCUEY , IS,
ERKOR ~ L1Ihm SeIPPER)
REC, nWG,s , 14, &0 2DE: ,19,

ur Ih EKRUR = LINK S<IPPED)

REC., WO,

PvOLeMe IN ERKDR FUR

v ,1u, BR ALCDE: ,I5,
TIME vERIUD ,12)

7999 FURSul(21m0assaaxEn, 2 LF JDmaseas)

[

DATE 3 79069

09721750

8NODEY , 15, 7H DIST:

oNODE: » IS5, 7TH ZONES

00005140
00005150
00005160
00005170
00005180
00005190
00005200
00005210
00005220
06005230
60005240

BNODES »I5,12H LINK 100005250

BNODE: »I5,39H TUTAL

00005260
60005270
0000528¢
00005290
00005300

PAGE 0011
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FORTRAN Tv GI

0001

Unbe

0003

0004
0005

0006
0007

0008
00089
0010
001!
00t
0013
0014

0015
0016
0017

0018
0019
0020

6021
0022
0023

RELEASE 2.0 GCaguy

DATE =& 78332 12717745

SuBRLUTINE GCAUUT 60005310

Cramadtdadadu s XA A a MR arndbeatehknd b hadanohatatrpakrasnetadcnetpnnnrdawxe00005320

e NN aNaNa)

D, CARACCIOLO JR, 00005330
GCA/TECHNOLOGY DIVISION 00005340
BURLINGTGON R, 00005350
GEDFURD ™A, 01730 00005360
617°275=9000 00005370

CHu X s b At b AP A A R AR A KA A R AR R AR A P AR A N K F Ak ARk o a AR gt kR A A baannanasansx000053K0

C BURROUGHS BS700 « IBM 370/1S5A 00005390
(Pceevevorowaca®Coarrrncarcrararcrerswdanroraornacsan®rroscvanseocuseene (005400
ComMon /GCALNK/ FUNCCD,JURYIS,DIST, ZONE, NUDEA/NODEBsFEDALID, LNKLEN, UDOO0SUL0U

1 LNKTYP,WAYCOD,AREATY,POLUNT,FILEID,PLANLK,ZONSPD,»HALFAND,SRCCOD, 00005420 -

2 GRADCD,CAPAC,AVLSPDIU) , YCR(U), TOTVGL (4)»vOLVT L) »VOLVT2(Y), 00005430

3 VOLVT3(4) rvOLVTU(L),VOLVTS(4),VOLVT6(U),BEGHR(U) (LENTIM(4) 00005440
INTEGER FUNCCD,DIST,ZONE,FEDAID,wAYCOD, AREATY,POLUNT,FILELID, 00005450

I PLANLK,2ONSPD,HALFWD, SRCCOD,GRADCD,CAPAL, AVGSPD, VIR, TDTVOL, 00005460

2 VOLVTt,VvOLVT2,VOLVT3, yOLVT4,VOLVTS,VvOLYVT6,BEGHR 00005u70
COMMON /GLADTA/ EMIS(1100,5,4),COL0ST(2,4),H0TST(2,4), TEMPTP(4) 00005480
COMMON /GCAWRK/ TEMISS(5,4),CALCEM(S,u4), TUNITS(2),1DPOLL(S), 00005490

1 JHOUR(4Y) ,IDENS(3) 00005500
COMMON /GCAFLG/ OUTFLO,0OUTFLY,OUTFL2,DUTFL3,DUTFLY,0UTFLS,OUTFLE, 000055190

1 OQUTFL7,0UTFLB,0UTFLY 00005520
INTEGER OUTFLO,OUTFLL,OUTFL2,0UTFL3,0UTFLY,QUTFLS,0UTFL6,0UTFL?7, 00005530

I OUTFLB,0UTFLS 00005%40
CUMMON /GCATOD/ LINKFL,NCRORD,NPRNTR 00005550

REAL NONKES 00005560
DIMENSION DENS(3,5,4),JTYPE(2) 00005570
DIMENSION JGMS(203,JLBS(20) 00005580
DIMENSION SUM(5,d) 00005590

DATA SUM  /20#+0,0/ nroosSe00

QATA JTYPE /4WZONE,4HDIST/ 00005610
(emcoronreoowr o  ce e rn0oorre NP R e PP R P PO e P racesaePIws"udsscosonensesaanesn(3()005620
c VERSION 1,0 SEP 78 00005630
C 00005640
C CHECK FLAGT & FLAGB FOR ZERO VALUFS, IF so, DEFAULT 10 00005650
c DEFINED VALUES, 00005660
IFCOUTFLT «EQ, Q)OUIFLT=T7 00005670
IF(OUTFLE LEG., 0Q)OUTFLB=3 00005680
NSYMAPZ0 00005690

[ 00005700
CawnewaneeaPRINT EMISSIONS BY ZONE 0000S710
IF(QUTFLY +EQ, 0)GO TO 1050 00005720
KTIME=1 00005730
IF(OQUTFL3 JEGQ. 2)KTIME=Y 00005740

C 00005750
00 1000 KTz§,KTIME 00005760
LINESEO 00005770
NPAGE=1 0000578¢

PAGE 000t
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FORTRAN

0024

0025
0026
0027
0028
0029

0030
0031
0032
0033
0034

0035
0036
0037

0038
0039
0040
0041
0042
00u3
004y

09045
004s
0047
0Qus
0049

0050
0051
0052
0053
0054

0055
0056
0057

Iv «w1  RELEFASE

875
900
1000
C
C
Crernn

1050

1800

1850

1875
1900

2.0 GCagur DATE = 78332 12717745

ARITE(NPRNTR, 7S00)JTYPE (1) ,NPAGE, JFOUR(RT) ,BEGHR(KTY ,LENTIM(KT),
{ TUNTTS(OUTFLUYL),JTYPE(1),]DPPLL

DU 900 KZ2®},1000

DO 800 KP=1,5

IF(EMIS(RZ,XP,RT) ,GT, 0,0)60 TO RSO

COMNTINUE

GO 10 900

LINESELINESe]

JZONE=KZ=1}

JF(MED(LINES,S0) ,NE, 0)GD TO 875

NPAGE=NPAGE+1

WRITE (NPRNTR,7500)JTYPE(1),NPAGE, JHOUR(RT),BEGHF (KT) ,LENTIM(XT),
1 IUNITS(OUTFLO+1),JTYPE(1), IDPOLL

WRTTE (NPRNTR, 7510) JZONE, (EMIS(KZ, %P ,kT),xP=1,5)

CONTINUE

CONT INUE

#xxx 24PRINT EMISSIONS BY DISTRICT

IF(OUTFLY +EQ, 0)GO YO 2010

KTIME=]

IF(OUTFLY +EQ. 2)KTIME=U

DO 2000 KTI=E1,kTIME

LINES=0

NPAGE=]

WRITE(NPRNTR,7S00)JTYPE(2),NPAGE, JHOUR(KT),BEGHR(KT) ,LENTIM(KT),
1 JUNITS(OUTFLO*1),JTYPE(2),10POLL

DO 1900 KD=1001,1100

DC 1800 kP=1,5

IF(EMIS(RD,KP,KT) ,GT, 0,0)G0 TO 1850
CONTINUE

GO 10 1900

LINES=LINES+!

JOIST=kD=1001

IF(MOD(LINES,S0) ,NE, 0)GO TO 187S

NPAGEZNPAGE+1

WRITE (NPRNTR,7500)JTYPE(2) (NPAGE, JHOUR(KT),BEGHR(KT) JLENTIM(XT),
! TUNITSC(OUTFLO+Y),JTYPE(2),IDPOLL

WRITE(NPRNTR,7510)JDIST, (EMIS(KD,KP,KT),KP=21,5)

CONTINUE

2000 CONTINUE

c
o

00005790
00005800
00005810
NGo05820
06005830
00005840
0CNNSASO
00005860
0noNsS87o0
Longssso
00005890
06005900
00005910
00005920
00005930
00005940
00005950
N000S960
00005970
00005980
00005990
00006000
00006010
00006020
00006030
00006040
00006050
00006060
00006070
00006080
006006090
000063100
00006110
00006120
00006130
00006140
00006150
00006160
00006170
00006180
00006190
00006200
00006210
00006220
00006230
00006240

CrswesnnaexPRINT TOTAL EMISSIONS FOR EACH TIME PERIQD FOR EACH POLLUTANTO00006250

[

LOOP THRU DISTRICT PORTION OF EMIS ARRAY

00006260

PAGE 0002
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FORTRAN TV GI

0058
0059
0060
0061
0062
0063

0064

0065
J066
0067

0068
0069
0070

0071
0072

0073
0074

0075
0076

0077
0078
0079
0080

0081
0082
0083
0084
0085
0086
0087

RELEASE 2.0 GLa0uUT DATE = 78332 12/17/4d5

2010 NPAGE=®]
D0 2025 wT=21,4
DO 2025 kP=1,5
DO 2025 xD=1004,1400
SUM(KP,KT)SGUM(KP,KT)+EMIS(KD,kP,kT)
202% LONTINUE

¢
WRITE (NPRNTR,7900)IUNITS(OUTFLO*1),NPAGE, IDPULL »JHOURC(1),
I (SUM(KP, 1), KP21,5), (JHOUR(KT) , HEGHR(KT),LENTI¥(KT), (SUM(KP,KT),
2 KP=1,5),KkT=2,4)
C
[FLOUTFLS (NE. 0)GO TQ 2060
WRITE(NPRNTR,799Q)
RETURN
o
2050 NLAND=O
LINES=0
NPAGE =1
c
KPOLL=S
IF(DUTFL7 +EQ. 6)KPOLLE3
C
C BASE THE NUMBER OF TIME PERIODS FOR wHICH DENSITIES ARE
C TO Bt COMPUTED ON REQUEST FOR SYMAP FILE
KTIME=U
IF(UUTFLY «GTe 0)GO TO 2060
o
[ NO SYMAP FILE REQUESTED,., BASE # OF TIME PERIODS QN QUTFLSG

IF(OUTFLE EQ. 0)GO TO 9999
IF{DUTFLE +EQ. 1)XTIME=Y

CrrwnrnnanaREAD LAND USE FJLE

C

c

2060 READ(CUTFLS,7000,ENDE5000)DIST,ZONE, VACANT,RESDEN/.NONRES, AL TPAS
NLANOZNLAND+1
KIS ZONE+1
AREAEYACANT ¢ RESDEN + NONRES ¢+ ALTPAS

DENS(1,Ys2) = DENSITY IN UNITS/SO M]
DENS(2,Y,2) = DENSITY IN UNITS/ACRE
DENS(3,Y,2Z) = DENSITY IN UNITS/SG F1

DO 3000 KI131,KTIME

DO 3000 KP=1,S

DENS(1,KP,KT)==1,0

DENS(2,KPiKT)E=1,0

DENS(3,KP,RT)2=1,0

IF(ARE2 ,tQ, 0,0)GD TD 3000

DENS(3,KPsXKT)SEMIS(KZ,kP,KT)*1000,0/AREA

laEaNeNe)

00006270
00006280
00006290
000086300
00006310
070086320
00006330
00006340
00006350
00006360
Ju0Ns3T0
00006380
00006390
00006400
00006410
00006420
00006430
00006440
00006U50
00006460
00006470
00006480
00000490
00006500
00006510
00006520
00006530
00006540
00006550
00006560
00006570
00006580
00006590
00006600
00006610
00006620
00006630
00006640
00006650
00006660
00006670
00006680
Q0006690
00006700
00000710
00006720
00006730
00006740
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1¢

FCRTRAN

0088
0089
0090

REUCA
0092

hERS

0094
009S
gnrage
vos7
0098

0099

0100

0101

0102

0103
0104
0105
0106
0107

0108
0109
0110
011l

01ie

0113
0it4

v G1I

RELEASE 2,0 GCapurt DaTE z 7R33R 12/1774d5

DENS(2,xP,KT)EDENS(3, kP, KT)/U3560,0
DENS(1,kP,KT)SDENS(2,xP,KT)/6U0,0
3000 CONTINUE

C
c
IF(QUTFL6,EQ.O0) GO TO w000
IF(OUTFLT 4GT. 5)G0 TO 30590
C
CrsnaxsnnxeONE PULLUTANT T0O BF PRINTED
C
TF(LINES +EQ, OGIWRITE(NPRNTR,7700)IUNTTS(NTFLOe]), (NENS(NITELHEY,
1 NPAGE, IDPOLL(OUTFLT)
IF(OUTFLG «EQe 1)LINESSLINESHZ
IF(OUTFLG +EQ« 2)LINESSLINES*S
IF(MOD(LINES,S0) ,NE, 0)GO TN 3020
NPAGE=NPAGE+1
WRITE (NPRNTR,7T00)TUNITS(OUTFLO®1), IDENS(QUTFLB) /NPAGE,
I IDPOULL(QUTFLT)
c

3020 IF(OUTFLL +tQs LIWNRITE(NPRNTR,7710)2UNE,JHOUR(L)

1 DENS(OUTFLB,0OUTFLY7,1)

IF(QUTFLE +EQ, 2)WRITE (NPRNTR,7720)20NE,JHUUR(1),

1 DENS(QUTFLB,OUTFLT, 1), (JHOUR(KT),BEGHR(KT),LENTIM(KT),

2 DENS(QUTFLB,0UTFL7,%T),KkT=2,4)

GO TO 4000
C
Crswwnnaxx*MULTIPLE POLLUTANTS TQO BE PRINTED

C
3050 IF(LINES ,EQ, O)WRITE(NPRNTR,7700)YIUNITS(OUTFLO+1),IDENS(OUTFLS),
{ NPAGE, (I1DPOLL(KP),KP=1,XPOLL)
IF(OUTFLG +EQ. 1JLINESRLINESH?
IF(OUTFLG JEQs 2)LINES=LINESHS
IF(MOD(LINES,S0) ,NE, 0)GO 70O 3070
NPAGE =NPAGE+1

00006750
00006760
00006770
0n006780
00006790
00006791
000068090
00006810
00006820
00000836G
nDO0sRUC
00006850
20106860
00006870
G00068EC
00006890
00006900
00006910
00006920
00006930
00006940
00006950
00006960
00006970
00006980
00006990
ago07000
00007010
00007020
00007030
00007040
00007050
00007060
00007070

WRITE(NPRNTR,7700)TUNITS(OUTFLO¢1), IDENS(QUTFL8) /NPAGE, (1DPOLL(KP}00007080

I /xP21,KPOLL)

C
3070 WRITE(NPRNTR,7710)20NE,JHOUR(1), (DENS(OUTFLB,kP,1) KPR],KPOLL)
IF(OUTFLG .NE. 2)GO TQO 4000
DO 3090 KT=2,4
WRITE(NPRNTR, 7770)JHOUR(KT),BEGHR(KT) ,LENTIM(KT),
1 (DENS(OUTFLB,XP,KT),kP=1,KPOLL)
3090 CONTINUE
c
c
CrassnnsexsWR]TE SYMAP FILE
4000 JF(OUTFLY +EQ, 0) GO TO 2060
1=

00007090
00007100
000073810
00007120
00007130
60007140
00007150
00007160
00007370
00007180
00007190
00007200
00007210

PaGr 000«
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FORTRAN IV G!

0115

0116

0117
0118
0119

0120
niel
0le2

0123
0124
0125

0f26
0127
0128

0129
0130
0131
0132
0133

0134

n13S
0136
0137

0138
0139
0140

0141
0142
0143

0144
0145
0146

o147
0148

RELEASE

lal

4050

[ Ne}

4100

2.0 Geaour DATE = 78332
TF(QUTFLO LEQ. 1)GO 7O w100

EMISSIONS ARE CURRENTLY IN LBS
DO 4050 kT=4,4d

weNQX=
JLBS(I)2EMIS(KZ,2,KT)*x10,0 +0,5
JGMS(1)=EMIS(KZ,2,KT}#U535,9 +0,5
I=1+1t

eH( e
JUBS(I)=EMIS(KZ,3,xT)210,0 +0,5
JGMS(1)SEMIS(NKZ,3,kT}*4835,9 +0,5
1=1+4

«(0=
JUBS(I)IEMIS(KZ,1,KkT)%10,0 +0,5
JEGMS(II=EMIS(KZ, 1,kT)*US35,9 +0,5
I=1+}

ePMe
JLBS(1)BEMIS(KZ,5,KT)*10,0 +0,5
JGMS(1)BEMIS(KZ,5,KT)*4535,9 +0,5
I=1+1

wPBe
JLBS(I)SEMIS(KZ,4,KkT)=10,0 +0,5
JGMS(1)2EMIS(KZ,4,KT)*U535,9 +0,5
1z]+1
CONTINUE
GO TQ 4200

EMISSIONS ARE IN GMS
DO 4150 KI=t,d

«NOX=
JGMS(I)=SEMIS(KZ,2,KT)*10,0 40,5
JLBS(I)=EMIS(KZ,2,KT)210,0/453,59 +0,5
IR 3K

oH( =
JGMS(1)BEMIS(KZ,3,KT)*10,0 +0,5
JLBS(I)=EMIS(KZ,3,KT)«10,0/453,59 +0,5
[z1+1

e(O=
JGMS({I1)IEMIS(KZ,1,KT)*10,0 +0,5
JLBS(I)3EMIS(KZ,|,KT)*10,0/453,59 +0,5
121+1

wPMe
JGMS(1)ZEMIS(KZ,5,KT)*10,0 +0,5
JLBS(I1)SEMIS(KZ,5,KT)*10,0/U53,59+40,5
151+

aPBe
JGMS(1)EEMIS(RZ,d,KT)*10,0 +0,5
JLBS(I)SEMIS(KZ,U,KT)*10,0/453,59 40,5

12717745

ngon7220
00007230
00007240
00007250
00007260
00007270
000072890
00007290
0000730¢C
00007310
00007320
00007330
00007340
00007350
00007360
00007370
00007380
00007390
00007400
00007410
00007420
00007430
00007440
00007450
0Q007460
00007470
00007480
00007490
00007500
00007510
00007520
00007530
00007540
00007550
00007560
00007570
00007580
00007590
00007600
00007610
00007620
00007630
00007640
00007650
00007660
00007670
00007680
00007690
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129

n15e
0153
0154
1159

0156
0187
Q15R
0199
0160

otet
0162
0163

Oled
nies

Olos
0167

0168
0les

0170
0171

0172
0173
6174

SELEiSE 2.0 (AT

MATE = 7R3 12/17/u5

1=1+}

5150 CONTINUE

¢

s

[sEaNalal

G200 DO 4250 KTxEj, e
-t T
TEMISS(L RTY2 b 81,2, "1 )etC,0 + 1,5
eH(w
JEMISS(2,mT)Z0ENS (1, 3, nTYheiu, 0 + 0,5
-CO.
LEMISS(3,®xT)ZDERS(1,1,xT)#10,0 ¢+ 0,5
-PHe
TEMISS(4, KTISDERS(1,5,xT)a1d,0 + ¢,5
=PBe
TEMISS(S,KT)DFAS (1, U, xTYei0n N + 0,9
4250 CONTINUE
4300 WRITE(QUTFL9,7800)ZONE,JGMS, JUBS, ((TEMISS(KP,kT)},xP=1,5),KT=],4d)
NSYMAPENSYMNAPY]
GO TO 20860

5000 WRITE(NPRNTR,7600)NLAND
IF(QUTFLY +GT. O)IWRITE(NPRNTR,76S50)NSYMAP
9999 RETURN

7000 FORMAT(I2,13,4F8,6)
76N0 FNRMAT (1R}, 402/, 24HSUMMARY DF EMISSIONS BY ,Ad,50X,5SHPAGE ,14/
1 J0X, {UHTIME PERIQOD = ,12,48X,17HBEGINNING HOUR = ,12.
2 4X,ISHLENGTH (HRS) = ,12 7/ uUSx,13HEMISSIONS IN ,A2,1HS //
31X, AL, 1X,5(6X088,10%)/)
7510 FORMAT(1Xs13,2X,5(5%,1PE15,9))
7600 FORMAT(43H]*ax42E0F ENCOUNTERED ON LAND USE FILE**was/
i 31H0 NUMBER OF RECCROS READ = ,17)
7650 FORMAT(48MO NUMBER OF RECORDS wRITTEN TQO SYMAP FILE = ,1I7)
7700 FORMAT(IHY,40X,38HZONAL EMISSION DENSITY = EMISSIONS IN ,A2,
1 2HS/,AU,22X,5HPAGE ,14//
2 21H ZONE ==TIME PERIQDe=,7Xx,4(A8,16X),Ad)
7710 FORMAT(/2X%s12+6X,]2, SH HOUR,UX,S(SX,1PE15,9))
7720 FORMAT(/2Xs12,6X%,12, SH WOUR,U4X, Sx,tPEIS,9 /
1(/Sx,1He, I1,5H BREG ,12,5K LEN ,12,5%X,1PE1S,9))
7770 FORMAT(Sx,i1H#,11,5H BEG ,12/,5H LEN ,12,5(5%X,1PE1S5,9))
7R00 FORMAT(18,60111,2x)
7900 FORMAT(1H1,50X,19HTOTAL EMISSIONS IN ,42,1MHS,38X,5HPAGE ,I4//
1 6X,11RTIME PERIOD,2X,5(7X,44,9X)///
2 8Xx,12,5H MOUKs4X,S5(5Xx,1PELS5,9)//
3(3x,i1Hm, 11,54 BEG ,12,5H LEN ,12,5(5X,1PE15,9)/7))

No00770¢
00007710
gonov7en
udNOT730
NnoNnYITUR
LA00778¢
TR007760
0500777¢
00007780
20007790
W0G076GH
GeNoTRYIC
00007820
naAnNN7ATN
000078u0
20007850
10007Re6(
000078790
200078560
00007890
0uo07900
00007910
00007920
noo07930
00007940
00007950
00007960
00007970
00007980
00007990
00008000
00008010
00008020
00008030
00008040
00008050
00008060
00008070
00008080
00008090
coeesce
00008110
00008120
00008130
00008140
00008150
no008L60
00008170
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V&

FORTRAMN

0175
0176

Iv GI

RELEASE 2,0 GCapyY

7999 FORMAT (22HO#%x**2END UUF (]STakanx)
END

DATE =2 78332

12717745

doops180
00008190
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