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16 Abstract

This document describes the Airport Vicinity Air Pollution (AVAP)
Model modified by the Energy and Environmental Systems Division of Argonne
National Laboratory for the Federal Aviation Administration under Inter-
Agency Agreement gg];!ﬁ;lgﬁ%:;ééé This version of the model, Airport
Vicinity Air Pollution Mode eviated Version, provides a Afirst-
guess) estimate of an airport air pollution distribution based on more
general input information than is described in Report No. FAA-RD-75-230,
the model's primary form. e i e

The /user must establish a right-handed Cartesian coordinate system
as a basif for describing an airport layout, then decide whether to use
supplied default values applicable to the types of aircraft and airport
facilities.

™ The estimate of pollutant concentrations are computed for selected
individual receptor locations based on the dispersion of pollutant emissions
from area and line type sources. Pollutant emission levels due to each
member of a source type are tabulated. The results of a one one-hour
modeling period of aircraft arrival-departure activities, airport ground-
support services, and airport access vehicle roadways are tabulated for
each receptor location and pollutant species.

“>The document presents a discussion of the theoretical considerations
fundamental to the AVAP Model Abbreviated Version as well as program
flow diagrams essential to understanding the theory. Required sequential
card data input to the program is illustrated along with substitution
options for program constants. Additionally, an example problem and a
program listing are provided.
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“ 1 INTRODUCTION

The Airport Air Pollution Model, Abbreviated Version was developed
at Argonne National Laboratory and executed on the IBM 360 Model 195 within a

core region of 250K bytes while utilizing less than one minute of computer

i
time. The FORTRAN coded program is yet another version of the Airport
Air Pollution (AVAP) Model1 modified to provide a first-guess estimate
“ : of an airport air pollution distribution.

This document discusses the theoretical considerations fundamental

to the model, describes data inout reauirements for using the oroeram, and
illustrates the use of model by presenting an example problem. Therefore,
users of the document should be technical personnel concerned with using the
computer code for assessing air pollution impacts of commercial and general
aviation airports. For more comprehensive studies, the model's primary form

should be used.

In Section 2, the collection of formulas that form the basis of the
computer program are presented. Detailed descriptions are to be found for
area source and line source dispersion formulas. Although they are not
used in this abbreviated version of AVAP, the Gaussian plume formula for a
point source, the Carson-Moses plume rise formula, and the Briggs formula

for estimating stack downwash effects are presented.

Section 3 provides guidelines for preparation of the input data.
The formats and meanings of the input parameters are given along with their
relative card position in the input sequence. Almost all of the input

k porameters that appear in this section havedefault values. Those that

do not have default values are marked in Table 3.1. with the asterisk (*)
character. .

Section 4 provides a description and a table of the default values
of the input parameters. All of the default values appear in the BLOCK DATA

subprogram of the computer program; all or some of them can be changed by

i the appropriate data-card insertion.

ST
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Section 5 presents a complete example problem that details the
resultant output from the model. Appendix A illustrates the conversion of
pollutant concentration units and Appendix B gives the program flow

diagrams of selected computational modules.
i

A complete listing of the FORTRAN coded program is found in
Appendix C.
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2 FORMULAS FOR CONCENTRATION CALCULATIONS

The formulas presented in this section will apply to both forms of the
AVAP Model except that Point Source calculations are not required when using
the abbreviated version. They form an outline of the most basic set of equations
for concentration calculations but are not to be regarded as the complete set
that covers all practical conditions of application. The user of the AVAP Model
should consult the references quoted in this document for more complete descrip-

tions.

2.1 DISPERSION COEFFICIENTS Oy and Oz

The dispersion coefficients Gy and o, (miles) indicate the amount the
pollutant plume has spread (dispersed) after leaving its source. To avoid un-
realistic behavior of the 0 functions at very high and very low wind speeds,

the following formulas are used:

[1}]

a
¥

and 0 = oZ(T) = MaxfczT(T),Ozx(X) , (2)

0, (T) = Max oyT(r),oyxcx)}, (1)

where x is the downwind distance and T = x/u is the travel time. In Eqs. (1)
and (2), JVT(T) and OzT(T) denote the travel-time-dependent dispersion coeffi-
cients. Curves of oyT(T) for different Turner stability classes are displayed
in Figure 2.1. Turner's original values for two-hour sampling time have been
converted to one-hour sampling time by multiplication with the factor (1/2)0'2
= 0.87. No conversion factor for sampling time is applied to the ozT(T) values
which are plotted in Figure 2.2. Figures 2.3 and 2.4 show the downwind-distance-
dependent dispersion coefficients ny(x) and ozx(x) derived from curves in Tur-
ner's Workbook for 10-minute sampling time, by multiplying the original ny(x)
values by (60/10)'2 and the original ozx(x) values by (20/10)'2. In doing so

we have assumed that the vertical dispersion coefficient is insensitive to

sampling times beyond 20 minutes, as suggested by Slade.

2.2 POINT SOURCE DISPERSION EQUATIONS

The short-term average concentration Xp at the recptor point (x,y,z) due

to a point source at

78 JLZ Ui e Uk.»"‘D
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Figure 2.1. Time-Dependent Horizontal Dispersion Coefficients
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Figure 2.3. Downwind-Distance-Dependent Horizontal Dispersion
Coefficients for 1-Hour Sampling Time.
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where \
= crosswind distance from plume centerline,
Z = distance above ground,
u = wind speed at source height H (See Sec. 2.5).
Q = emission rate of the point source in mass per unit time,
oy = horizontal dispersion coefficient,
0? = vertical dispersion coefficient

In the AVAP Model, plumes emitted from point sources are assumed to have
finite initial dimensions (oyo Gl s 100 ft. at the source point (0,0,H) when
downwash does not appear).

If there is no interference from the ski 1id, (see Sec. 2.6 for
its effects)the source height is generally computed as the sum of the physical

stack height h and plume rise Ah given by the Carson-Mcses formula:3

- 1/2 A
bh = A(Q,) Ty (£e), (4)
where:

Uy = wind speed (mi/hr) at physical stack height,

A = 0.870 for stability classes 1 to 3,

sgl = 0.354 for class 4,

sp = 0,222 for class 5, and

Qh = heat emission rate of the point source in Btu/hr.

Stack downwash is assumed to occur 1if Us -~ 6 mph. The physical stack
height h 1s then replaced by Briggs' modified stack height:6

(5)

! -
T ZS g2 (VS/Us 1.5)D8,
L zS Lf Vs > 1.5 Us'

where:

h' = modified stack height after stack downwash,

Ve = stack effluent velgcity, and

Ds = gtack diameter.

Also, with stack downwash the initial plume dimensions are reassigned in the AVAP
Madel to simulate average city block size and building height (oyo = 250 ft;
0 = 40 ft).

720

o i A

3
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For point sources with poor aerodynamic characteristics, such as vents
or very short stacks on buildings, oyo i{s automatically assumed to be 250 ft
and the bu’lding height h is used to compute %6 (Uzo = h/1.2). 1f h is not
supplied by the user the default value of 40 ft is used for o,,.

2.3 AREA SOURCE DISPERSION EQUATIONS

In the AVAP Model, two sets of dispersion equations are used for area
sources. For convenience, area sources are classified as "near" sources and
"far" sources depending on the relative location of the receptor and the area

source.

First, the critical distance for mixing, X is computed from the mixing

height value L by the equation

nz(T = xc/u) = 0.47 L. (6)

If the critical distance measured upwind from the receptor is downwind of the v
downwind edge of the area source, the area source is defined as a '"far"

source. If the critical distance measured upwind from the receptor extends

beyond the upwind edge of the source, the entire area source is treated

as '"nmear." There will be cases in which an area source is partitioned |
into a "near" and a "far" source relative to the receptor. The detailed logic

for area source classification {s presented in Appendix B on p. B-14.

The far area sources are treated conventionally, with the horizontal
and vertical dispersions represented separately, each by an upwind virtual point
source, so that at the downwind edge of the area source oy - oyo and at the
center Jz - Jzo. For an area source of side length d and vertical spread h,
the initial Gaussian widths are given by Gyo = d/2.4 and Ui ™ h/1.2.

For a complete discussion of the treatment of near area sources, the
reader is referred to a separate repott.7 Briefly, it is to treat the area
source in such a manner that the z component is represented by an upwind virtual
line segment along the wind direction instead of a single point, with the
simplifying assumption that oy is held constant over the area source. The
# - component is analytically integrated over the line segment. Therefore,
for receptor locations immediately downwind of the area source, the model is
expected to give more realistic concentration profiles than the conventional

area source model.
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The short-term average concentration X, at the receptor point (x,y,z),

due to an area source having its geometrical center at (0,0,Za), 1s given by

qQ .F 2
PREORTNE WWNTSGITONE PN I ¢ ¢
Xg = In 9,d(1b) 2 |3 .

v Y
| 1’.7,-78)2} 1/2*‘2.)]
.l a - = texp (-3 (M
I ""l 2 Koz('l‘z) [ 2 \F‘zhz) ’
where F = T2 - 11
* dz(T2) UZ(T\)
: Qn(OZ(Tl)laz(lz))
- T
\n(T1]T2)
[f b =1, the factor F/(1=b) in Eq. 7 should be replaced by Tl Qn(Tlel)/
\'Z(Tl).
In the above equations, Tl denotes the sum of Tz (pseudo travel time :
corresponding to dzo) and the travel time from the downwind edge of the area

source to the receptor, and T2 denotes the sum of Tz and the travel time from
the upwind edge of the area source to the receptor. If the receptor {s inside the
area source, Tl =0. ov is computed with a travel time go that oy = d/2.4 at

the downwind edge of the source, or {f the receptor is inside the source it Is

assumed to be d/2.4 at the receptor.

2.4 FINITE LINE SOURCE DISPERSION EQUATIONS

The short-term average concentration Xi at the receptor point (x,y,z)
due to a finite line source with inclination angle 6 relative to ground,
aximuthal angle ¢ relative to the wind vector and its end points at (0,0,0)
and (Lcos O cos ¢, Lecos 8 sin ¢, Lsin 0) 1s given by

B

T Phallbmn gy com i J, (8)
2T uo 0
y 2

with 9 2

1= (V)2) ,A,z;‘ {exp (Bf-cf\ ierf(Bl+L/A) - arf (8‘)]>

where \= 1/2
9

a” 9 - 3 ’
A= /235 § cos2 0 sin”™ ¢ 0 © + aanO c_“
vy 8 2 ¥/
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al= =\ =2 ( -2 e
B, =~2(5 3 ) .,\,[ y cos0 sing 3% + (z-H) stn0 57|,
L T " ! e
B3 - -2 Oy ozlg . [y cosl sin¢d Oz + (Z+H) sin® gy .
2 L2 1/2
€ o] s # (-0 3
| and = 2
| <0 230
y z
R . é 11/2
2 - 2 - 2
& 20 20
y

The above formula is applicable only under certain conditions. For a
complete discussion of the various criteria and the reasons behind them, the
user is referred to Refs. 8 and 9. Normally, when the line source subtends a
sufficiently large angle relative to the wind vector, for example, a uniform,
horizontal line with ¢ greater than QSO, the formula is used without the seg-
mentation scheme discussed in the references mentioned above. The dispersion
coefficients Sy and Gz are evaluated with an effective downwind distance cor-
responding to a point on the line that is directly upwind of the receptor.
When the relative angle is very small (i 10°), the following approximation

formula is used:

& .
q, PNl | 2 2
X ™ ,,12" \ _\_L\‘ 0 oz\ 3 exp | - —{-—2 = _z_,, . (9)
S ek 5. L 20, 26_*

Again, for a long line source, the line is divided into shorter segments, and an
effective Sv and 52 for each segment is evaluated for the downwind distance
correspondihg to the midpoint of the segment. For angles between 10° and 45°

Eq. 8 is used with the sgmentation scheme.

2.5 WIND PROFILE LAW

To convert the wind speed measured by anemometer at a local airport
(typically 30 ft above ground) to that at the physical stack height h or to

that at the effective source height H we use a power law relation of the form:

w(z) = uz ) @b, (10)
[¢) 0
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The exponent P, as determined by DeMarraislo, depends on the stability class

and is given in Table 2.1.

Table 2.1 Exponents for Wind Profile

Stability Class P

Unstable (<3) 0.2
Neutral (4) 0.3
Stable (5) 0.4
Very Stable (6) 0.5

2.6 EFFECTS OF SKY LID

The lower surface of an elevated inversion layer i1s referred to as the
sky 1id, and as a rough approximation it is assumed to act as a perfect reflec~
tor. Thus the plume would generally be reflected repeatedly from two parallel
surfaces, the ground and the sky 1id. If the reflected plumes from a point
source are represented by multiple image sources (see Fig. 2.5), then the net
concentration at the receptor can be expressed in terms of a multiple image

series:

N
Yo = L ) » (11)
P "yl
where xpo = concentration due to original source, and

xpi = concentration due to 1th image source.

The above formula is used with N = 6 (i.e., three image sources below ground
and three above the sky 1id) when the downwind distance x of the receptor from

the source is less than 2 x, as calculated from Eq.(6). For downwind distances

x > 2 x_, the net concentration is calculated with the assumption of full mixing

in the mixing layer, and

|'
X - uxp‘-1/2(‘/y[;- 1 (12)
P /21 Lu Ov f \ y) !

w

TR —
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For some point sources (e.g., power plants with tall stacks), the
calculated effective emission height H may be greater than the 1id height,
especially when the latter is small. These cases are not eliminated from con-
sideration in the AVAP Model, but are simulated by using dispersion coefficients
and plume rise for stably stratified air (stability class 5). Depending on
the relative position of the 1id, the physical stack height,and the computed

effective stack height, the model will in some cases reassign the effective

stack height or the 1id height values.

For near area sources, there are no sky lid effects by definition.
For far area sources, the sky lid effects are handled the same way as the

point sources.

The sky 1lid effects on line source dispersion are handled by a simple
linear interpolation scheme. For effective downwind distances (see Section 2.4
for definition) less than the critical distance Xe » no sky 1id effects are
assumed; and for effective downwind distances greater than 2 xc.uniform vertical
mixing is assumed by using the integrated expression for the Z-component:
For downwind distances between X, and 2 x, a linear interpolation is applied

to the concentration values obtained at xc and 2 xc.

-4
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3 DESCRIPTION OF INPUT

The first six (6) cards in the data deck (see Table 3.1) are the
problem title and program parameter input cards required for every appli-
cation of the model.

Card 1 is a single card of input having no computational value in-
ternal to the code. It may be punched or left blank. If punched, the same

will appear as the first line of printed output.

Card 2 provides at least one identifying symbol chosen from the
following set:

CO - Carbon Monoxide

THC - Total Hydrocarbons

NOX - Nitrogen Oxides

PART - Total Suspended Particulate

If the card is multiply punched, the program will calculate in turn the

estimates of pollutant concentrations corresponding to the specified species.

Card 3 will provide the necessary meteorological data. Of the entries
made on this card, the atmospheric stability index (JSTAB) should be deduced
on the basis of wind speed, cloud cover, time of the day and other isolation
parameters according to the scheme outlined by Turnerl3, Then 1id height
(NLID), if not obtainable by processing local sounding data, is estimated on
the basis of JSTAB and the monthly average afternoon maximum mixing depths
(meters above surface) tabulated by Holzworthll, The twelve (12) average
values that are directly coded into the program (FUNCTION HMIX) apply to the
Washington, D.C., region and are ordered by month (NMONTH) as follows: 400,
570, 1000, 930, 1120, 1310, 1180, 990, 980, 570, 680, and 480 (meters).

Card 4 provides an accounting of the receptors (points at which the
model must estimate the pollutant concentration), the aircraft and aircraft-~
engine types, and the airport-access vehicle roadways. The aircraft area
source comprises four emission sources: (1) ground service vehicles, (2)
auxiliary poweruunits, (3) aircraft taxi within the area, and (4) aircraft-
engine idle within the area. Therefore, an entry should exclude the aircraft
area source (NACA=0) whenever the effects of all the above emission sources
are suppressed. The non-aircraft area source is assigned pollutant emission

levels later in the input stream, but may be excluded by setting NANA to

zero (0).
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Card 5 provides the indicators for user selected input. All of the
punched card columns require that all corresponding card numbers, punched
with all associated data, appear in the appropriate order of the input
stream. For example, columns 18 and 21 are punched in order to indicate
that card number 10 and card number 11 will appear in the input stream
(see Table 3.1). Both of these bears entries for the number of engines
with which each aircraft type is equipped, and the second bears entries

that indicate the engine types.
Card 6 provides the location of specific receptor points.

The remainder of the input data deck is described in a list form
in order to identify clearly those cards that are required for every appli-
cation of the model and those cards that are used to over-ride program

default values.

Card 7 thru Card 11 Refer to default values on page 27.

Card 12 Refer to default values on page 28.

Card 13 Refer to default values on page 30.

Card 14 Alrport runway coordinates are always present.

Card 15 Refer to default values on page 30.

Card 16 thru Card 18 Refer to default values on page 29.

Card 19 Refer to default values on page 30.

Card 20 and Card 21 Airport taxiway coordinates are always present.
Card 22 Refer to default values on page 30.

Card 23 and 24 Runway apron coordinates are always present.

Card 25 thru Card 27 Refer to default values on page 30.

Card 28 Is required for access vehicle roadway coordinates.
Card 29 Is required for airport terminal area coordinates.
Card 30 and Card 31 Refer to default values on page 30.

Card 32 Refer to default values on page 31.

Card 33 Refer to default values on page 29.

Card 3 Refer to default values on page 3l.

Card 35 and Card 36 Refer to default values on page 29.

Card 37 Is required for airport non-aircraft area coordinates.
Card 38 Is required for airport non-aircraft area pollutant

emission level.

Note that, for the hour of interest, the user specifies the number
cf arriving aircraft of each type in Card 7. The number of aircraft

departing during that same hour is assumed equal to the number of arrivals.




19

Table 3.1. Card lnput Sequence
Card Type Columns Format Comment
(1 card)* 1-80 (20A4) Title card may be punched or left blank.
TITLE
2 (1 card)*

co 1-2 (A4) Four fields having four columns each are provided

THC 5-7 (A&) so that one or more pollutant species may be

NOx 9-11 (A4) chosen for the model run.

PART 13-16  (A4)

(1 card)*

HTAERO 1-8 F8.0 Height (feet) at which wind speed and direction
are measured.

WSP 9-16 F8.0 Wind speed (knots).

DIR 17-24 F8.0 Wind direction (degrees).

TEMP 25-32  F8.0 Ambient temperature (degrees F).

JSTAB 33-40 I8 Atmospheric stability index.

NLID 41-48 18 Lid hei*ht (tens of feet).

MONTH 49-50 12 Month of year (required whenever NLID=0).

AR 51-52 12 Hour of day (required whenever NLID=0 and JSTAB=4).

(1 card)* IS5 The total number (£20) of receptor locations at

NSR 16=20 IS which the model must estimate pollutant levels

NACT 21-25 IS5 The number ($10) of different aircraft types
(B727, TP, etc.) using airport facilities.

NENT 26-30 IS The number (£5) of different aircraft engine types
(JT8D,TPE331) with which the above aircraft are
equipped.

NAVR 31-35 % The number (£60) of motor vehicle roadways leading
into the airport.

NACA 36-40 15 1 if aircraft area source is included. O otherwise.

NANA 41~-45 I5 1 if non-aircraft area source is included. O otherwise.

(1 card)+ If a blank or zero appears in any column the
default value is used.

DFAULT = 1 9 T Card 7 data -~ user defined.

2 12 Card 8 data -- user defined.
3 15 Card 9 data -- user defined.
4 18 Card 10 data -- user defined.
5 21 Card 11 data -- user defined.
6 24 Card 12 data -- user defined.
7 27 Card 13 data -- user defined.
8 30 Card 15 data -- user defined.
9 33 Card 16 data -- user defined.
10 35-36 Card 17 data -- user defined.
11 38-39 13 Card 18 data -- user defined.
12 41-42 Card 19 data -- user defined.
13 44-45 Card 22 data -- user defined.
14 47-48 Card 25 data -- user defined.
15 50-51 Card 26 data -- user defined.
16 53-54 Card 27 data -- user defined.

e |

-
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Table 3.1. Card Input Sequence (contd.)
ard Type Columns Format Comment
17  56-57 Card 30 data ~- user defined.
18  59-60 Card 31 data -- user defined.
19 62-63 Card 32 data -- user defined.
20 65-66 Card 33 data -- user defined.
21  68-69 Card 34 data -- user defined.
22 71-72 Card 35 data ~- user defined.
23 74-75 4 Card 36 data ~- user defined.
b (NSR cards)*
NRUSED 1-2 12 Any reference number.
XRECP 3-10 F8.0 X coordinate of receptor (mi
YRECP 11-18 F8.0 Y coordinate of receptor (mi
ZRECP 17-26 F8.0 Height of receptor (ft
7 (1 card) NACT entries of the number of arriving
NAC(K) 6-55 (5%, 1015) aircraft of each type K. (Number of de-
- partures assumed to be the same as the
‘ number of arrivals).
8 (1 card)
| FLNDG(K) 6-55 (5X, NACT entries of time (hours) in landing
10F5.0) mode for aircraft type K.
9 (1 card)
FTKOF (K) 6-55 (X, NACT entries of time (hours) in take-off
10F5.0) mode for aircraft type K.
0 (1 card)
NGIN(K) 6-55 (5X,10I5) NACT entries for the number of engines
with which aircraft type K is equipped.
1 (1 card)
| INGN(K) 6-55 (5X,10I5) NACT entries for the engine type with
? which aircraft type K is equipped.
2 (NENT x &4 cards)
EMI (I,J,K) 16~55 (15X, For each of the above engine types,
5F10.0) enter an emission rate (lbs/hr) for each
pollutant K (specified on card type 2).
Cards 1 thru 4 for each engine type
throttle setting will correspond to
taxi, idle, landing and take-off modes,
respectively.
3 (1 card)
DSRW 16-25 F10.0 Width (mi) of initial dispersion on runway.
HRW 26-35 F10.0 Height (mi) of initial dispersion on runway.
e
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Table 3.1.

Card Input Sequence (contd.)

Card Type Columns Format Comment
17 56-57 Card 30 data -- user defined.
18 59-60 Card 31 data -- user defined.
19 62-63 Card 32 data -- user defined.
20 65-66 Card 33 data -- user defined.
21 68-69 Card 34 data -- user defined.
22 71-72 Card 35 data -- user defined.
23 . 74-15 L Card 36 data -- user defined.
6 (NSR cards)*
NRUSED 1-2 I2 Any reference number.
XRECP 3-10 F8.0 X coordinate of receptor (mi
YRECP 11-18 F8.0 Y coordinate of receptor (mi
ZRECP 17-26 F8.0 Height of receptor (ft
7 (1 card) NACT entries of the number of arriving
NAC(K) 6-55 (5X, 10I5) aircraft of each type K. (Number of de-
partures assumed to be the same as the
number of arrivals).
8 (1 card)
FLNDG(K) 6-55 (5x, NACT entries of time (hours) in landing
10F5.0) mode for aircraft type K.
9 (1 card)
FTKOF (K) 6~55 (5%, NACT entries of time (hours) in take-off
10F5.0) mode for aircraft type K.
10 (1 card)
NGIN(K) 6-55 (5X,10I5) NACT entries for the number of engines
with which aircraft type K is equipped.
11 (1 card)
INGN(K) 6-55 (5X,10I5) NACT entries for the engine type with
which aircraft type K is equipped.
12 (NENT x 4 cards)
EMI (I,J,K) 16-55 (15X, For each of the above engine types,
5F10.0) enter an emission rate (lbs/hr) for each
pollutant K (specified on card type 2).
Cards 1 thru 4 for each engine type
throttle setting will correspond to
taxi, idle, landing and take-off modes,
respectively.
13 (1 card)
DSRW 16-25 F10.0 Width (mi) of initial dispersion on runway.
HRW 26-35 F10.0 Height (mi) of initial dispersion on runway.
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Table 3.1. Card Input Sequence (contd.)
Card Type Columns Format Comment
14 (1 card)*
X1 16~25 F10.0 X coordinate of runway (mi) (Aircraft
touch-down end)
Yl 26-35 F10.0 Y coordinate of runway (mi) (Aircraft
touch-down end)
23 36-45 F10.0 Z height (ft) of runway. (Aircraft
touch~down end)
X2 46-55 F10.0 X2 coordinate of opposite end point (mi)
Y2 56-65 F10.0 Y2 coordinate of opposite end point (mi)
z2 66-75 F10.0 Z2 height of opposite end point (ft)
15 (1 card)
VAl 16-25 F10.0 Initial velocity of arriving aircraft (mi/hr)
VA2 26-35 F10.0 Final velocity of arriving aircraft (mi/hr)
VD1 36-45 F10.0 Initial velocity of departing aircraft (mi/hr)
VD2 46-55 F10.0 Final veloclty of departing aircraft (mi/hr)
TIME 56-65 F10.Q Aircraft take-off roll-time (hrs)
TAIL 66-75 F10.0 Exhaust tail length (mi)
16 (1 card)
FTAXI(K) 6-55 (5%, NACT entries of aircraft taxi speed (mi/hr)
10F5.0) while in the gate area for each aircraft
type K.
17 (1 card)
FTXII(K) 6-55 (5X, NACT entries of aircraft inbound taxi
10F5.0) speed (mi/hr)
18 (1 card)
FTXIO(K) 6-55 (5X, NACT entries of aircraft outbound
10F5.0) taxi speed (mi/hr)
19 (1 card)
DSTW 16-25 F10.1 Width (mi) of initial dispersion on taxiway.
HTW 26-35 F10.1 Height (mi) of initial dispersion on taxiway.
20 (1 card)*
X1 16-~25 F10.0 X coordinate of inbound taxiway (mi)
ik 26~35 Y coordinate of inbound taxiway (mi)
Z1 36~45 Z height of inbound taxiway (ft)
X2 46~55 X2 coordinate of inbound taxiway (mi)
(Airport terminal end)
h 4. 56-05 Y2 coordinate of inbound taxiway (mi)
(Airport terminal end)
Z2 66~75 22 height of inbound taxiway (ft) (Airport

terminal end)

~9
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Table 3.1.  Card Input Sequence, (contd.)
Card Type Columns Format Comment
21 (1 card)*
X1 16-25 F10.0 X coordinate of outbound taxiway (mi)
Y1l 26-35 F10.0 Y coordinate of outbound taxiway (mi)
Z1 36-45 F10.0 Z height of outbound taxiway (ft)
X2 46~55 F10.0 X2 coordinate of outbound taxiway (mi)
(apron end)
Y2 56-65 F10.0 Y2 coordinate of outbound taxiway (mi)
(apron end)
22 66~75 F10.0 22 height of outbound taxiway (ft)
(apron end)
22 (1 card)
DSRA 16-25 F10.0 Width (mi) of initial dispersion on apron.
HRA 26-35 F10.0 Height (mi) of initial dispersion on apron.
23 (1 card)*
X1 16-25 F10.0 X coordinate of inbound apron (mi)
Y1 26-35 F10.0 Y coordinate of inbound apron (mi)
Z1 36-45 F10.0 Z height of inbound apron (ft)
X2 46-55 F10.0 X2 coordinate of inbound apron (mi)
(from here we start the inbound taxiway)
Y2 Y2 coordinate of inbound apron (mi)
(from here we start the inbound taxiway)
22 Z2 height of inbound taxiway (ft)
24 (1 card)*
X1 16-25 F10.0 X coordinate of outbound apron (mi)
Y1 26-35 F10.0 Y coordinate of outbound apron (mi)
z1 36-45 F10.0 Z height of outbound apron (ft)
X2 46-55 F10.0 X2 coordinate of outbound apron (mi)
Y2 56-65 F10.0 Y2 coordinate of outbound apron (mi)
z2 66-75 F10.0 Z2 height of outbound apron (ft)
25 (1 card) Omit {if NAVR = 0.
EFUH(J) 16-65 (15X, For each of the pollutants specified on
5F10.0) card type 2, enter the urban automobile
emission factor (gm/km) based on 25 mi/hr
traffic speed.
26 (1 card) Omit {if NAVR =0,
EFUL(J) 16-65 (15X, For each of the pollutants specified
5F10.0) on card type 2, enter the urban automobile
emission factor (gm/km) based on 10 mi/hr
traffic speed.
27 (1 card) Omit if NAVR = O,
DSAR 16-25 F10.0 Width (mi) of initial dispersion on
access roadways.
HAR 26-35 F10.0 Height (mi) of initial dispersion on

access roadways.




Also,

with stack downwash the initial plume dimensions are reassigned in the AVAP

Model to simulate average city block size and building height (oy = 250 ft;
o ,
“Z = 40 ft‘).

- /’
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Table 3.1. Card Input Sequence (contd.)
Card Type Columns Format Comment
28 (NAVR cards)* Access vehicle roadways:
X1 11-20 F10.0 X coordinate of first end point (mi)
)3 | 21-30 F10.0 Y coordinate of first end point (mi)
Z21 31-40 F10.0 Z coordinate of first end point (ft)
X2 41-50 F10.0 X coordinate of second end point (mi)
Y2 51-60 F10.0 Y coordinate of second end point (mi) i
z2 61-70 F10.0 Z coordinate of second end point (ft)
VNOON 71-78 F8.0 Average traffic volume 3
IFS 79-80 T2 Roadway classification: l=congested, |
O=non-congested
29 (1 card)* Omit if NACA = O.
XS 16-25 F10.0 X coordinate of terminal area center (mi)
YS 26-35 F10.0 Y coordinate of terminal area center (mi)
STKH 36-45 F10.0 Height of terminal (ft)
WIT 46-55 F10.0 Side length of terminal (mi)
30 (1 card) Omit if NACA = O, Pollutant emission rate of diesel engine ?
powered service vehicles.
EFD(1) 16-25 F10.0 CO (gm/gal)
EFD(2) 26-35 F10.0 HC (gm/gal)
EFD(3) 36-45 F10.0 NOx (gm/gal)
EFD(4) 46-55 F10.0 PART (gm/gal)
EFD(5) 56-65 F10.0 Sox (gm/gal)
31 (1 card) Omit if NACA = 0. Pollutant emission rate of gasoline
engine powered service vehicles.
EFG(1) 16-25 F10.0 CO (gm/mi)
EFG(2) 26-35 F10.0 HC (gm/mi)
EFG(3) 36-45 F10.0 NOx (gm/mi) :
EFG(4) 46-55 F10.0 PART (gm/mi) j
EFG(5) 56-65 F10.0 SOx (gm/mi)
32 (14 cards) Omit if NACA = 0.

SRVTIM(1,K) 6-55 NACT entries of service vehicle coperation
time (min) during the aircraft service
operation in the terminal area. See Page 31
for a list of 14 modeled service vehicles.

33 (1 card) Omit if NACA = O.
KAPU(K) 6-55 (5%, NACT entries denoting l=the use of an
1015) auxiliary power unit: 0=no auxiliary
power unit used for aircraft type K.

34 (1 card) Omit if NACA = O.
APU(J) 16-65 (15%, For each of the pollutants specified on
5F10.0) card type 2, enter the emission factors
(1b/hr) for auxiliary power units.




expected to give more realistic concentration profiles than the conventional

area source model.

Table 3.1. Card lnput Sequence (contd.)

Card Type Columns Format Comment

35 (1 card) Omit {f NACA = 0O,
FIDLE(K) 6-55 (5X, NACT entriea of time (hr) for afrcraft
10F5.0) K engine idle.

Jo (1 card) Omit {f NACA = O,
TGND(K) 6-55 (5X, NACT entries of time (min) for aircraft
10F5.0) K gate occupancy.

17 (1 card)* Omit {f NANA = 0,

xS 16-25 F10.0 X coordinate of non-aircraft area source
center (mi)
XS 2o0-35 F10.0 Y coordinate of non-afrcraft area source
center (mi)
STKH Jo=45 F10.0 Height of non-aircraft area source (ft)
Wit 46-55 ¥10.0 Side length of non-aircraft area source (mi) |

I8 (1 card)® Omit {f NANA = 0O,
EMLT(J)) 16-65 (15X, For each of the pollutants specified on
SF10.0) card type 2, enter the non-alrcraft area v
source emission rate (1lbs/hr)

e NN S—

- e e e —— e

Detault values for these data are not available.

'Suv Table 4.1, Program Default Values by Card lnput Sequence Number.
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4 DESCRIPTION OF DEFAULT DATA

This section describes for the user what is required as input data
should the option to over-ride program constants be exericsed. Also, it
lists the values of program constants (Table 4.1) as they appear in the

BLOCK DATA subprogram of the computer code. All or some of the values
will change whenever the appropriate card is inserted into the input stream.

The computer program is designed to model activity of ten (10)
different aircraft types. These are listed in the first column of Table 4.1
(page 27) and may be replaced with types having identical, or nearly identical
operational parameters, engine configurations, and ground service requirements.

ments.

Operational parameters include time period values during which the
aircraft-engine throttle setting is adjusted to one of the following
operational modes:

1 Landing - Aircraft touch-down to beginning of taxi on the

inbound apron.

2 Take-off - After alignment of aircraft with runway to liftoff.

3 Idle - Arriving aircraft awaiting gate position.

These operating times are shown in Table 4.1, page 27, columns 3 and 4,

and page 29, column 6, respectively. Other operational parameters presented
on page 29, columns 2, 3 and 4 consider the speed of aircraft while they are
in the gate area, on the inbound taxiway and on the outbound taxiway,
respectively. Those that detail the average performance characteristics

of all aircraft types during flight modes of operation are shown on page 30

(Card 15).

Engine configuration and their emission characteristics are
assigned integer values to denote for each aircraft type,and each engine
type the number of engines per aircraft and their pollutant emission rates
during 4 modes of operation (Taxi, Idle, Landing and Take-off). These
values are shown in Table 4.1, page 27, columns 5 and 6 respectively, with

corresponding pollutant emission rate shown on page 28.

The ground serivce requirements of each aircraft type are fulfilled
using fourteen (14) different pileces of motorized equipment (page 31, Card 32),
all of which operate within the gate area to load and unload cargo and
otherwise prepare the airplane for its next departure. It can be seen

by the service times entcred into the table that the equipment in use is

R
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dependent upon the type of aircraft being serviced. The pollutant emission
rates (page 30, Cards 30, 31) are presented for both diesel and gasoline
engine powered equipment. Note that an auxiliary power unit will provide
electrical power, whenever used (Page 29, Column 5), for the entire gate
time (Page 29, Column 7) of the aircraft. Its emissions rates are shown

on Page 31, Card 34.
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Table 4.1 (Cont'd)

Card

13

15

Card

Card

Card

Card

Card

Card

Card

card 31

19

25

26

217

30

Initial dimensions of dispersion on runway.

Width = DSRW = (0.030 miles
Height = HRW = 0.002 miles

Runway parameters for arrival and departure aircraft.

VAl = Runway - arrival initial velocity = 145 (mi/hr)
VA2 = Runway - arrival final velocity = 25 (mi/hr)

VD1 = Runway - departure initial velocity = 0.0 (mi/hr) 1
VD2 = Runway - departure final velocity = 180 (mi/hr)

TIME = Take-off roll time = ,0111 (hrs)

TAIL = Exhaust tail length = ,8523 (mi)

Initial dimensions of dispersion on taxiway.

Width = DSTW = 0.030 (mi)
Height = HTW = 0.002 (mi)

Initial dimensions of dispersion on runway apron.

Width = DSRA = 0.095 (mi)
Height = HRA = 0.002 (mi)

Urban automobile pollutant emission factors (gm/km) based on
25 (mi/hr) traffic speed.

CO = 32.36, HC = 4.75, NOx = 3.46, PART = 0.19, SOx = 0.11

Urban automobile pollutant emission factors (gm/km) based on
10 (mi/hr) traffic speed.

CO = 70.18, HC = 8.62, NOx = 2.86, PART = 0.19, SOx = 0.11

Initial dimensions of dispersion on access roadway.

Width = DSAR = 0_,0095 (mi)
Height = HAR = 0.001 (mi)

Pollutant emission factor for diesel engine powered service
vehicles in (gm/gal).

CO = 126.6, HC = 21.9, NOx = 185.82, PART = 5.9, SOx = 0.0

Pollutant emission factor for gasoline engine powered service
vehicles in (gm/mi).

CO = 138.81, HC = 21.35, NOx = 9.32, PART = 0.85, SOx = 0.0

S ——




Table 4.1 (Cont'd)

Card 16 Card 17 cCard 18 Card 33

Card 35 Card 36

Speed Speed Speed
(mi/hr) (mi/hr) (mi/hr) Time (hr) Time (min)
Gate Inbound Outbound APU Engine Gate
Aircraft Type area taxi  taxi taxi use flags 1idle occupancy
1 (Boeing 727) 10 15 12 1 .033 52.
2 (Douglas DC9) 10 15 12 1 .033 52.
3 (Boeing 737) 10 15 12 1 .033 52.
4 (Conviar 580) 10 15 12 1 .033 52.
5 (BAC 111) 10 15 12 0 .033 52.
6 (NAMCO YS 11) 10 15 12 0 .033 52.
7 (Beech 99) 10 15 12 0 .033 32
8 (Fairchild FH 227) 10 15 12 0 .033 52.
9 (Twin Otter) 10 15 12 0 .033 52.
10 (Piston Engine) 10 15 12 0 .033 52.

e . s s o
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Table 4.1 (Cont'd)

Card 34

CO = 2.82, HC = 0.11, NOx = 1.24, PART = 0.0, SOx = 0.0

Card 32.

Pollutant emission factors for auxiliary power units in (1lbs/hr).

Minutes of Service Vehicle Operation While Servicing
Aircraft Type I

Aircraft Type

1% 2% 3% 4% 5 6 7 8 9 10
Vehicle Type 727 DC9 737 G5 BAC YS B9 FH TO GA
I Tractor 66 48 85 55 50 50 0 0 0 0
2 Belt Loader 28 15 30 0 25 25 0 0 0 0
J Container Loader 6 . 0 0 0 0 0 0 0 0 0
4 Cabin Service 12 0 15 0 a 0 4] 0 0 0
5 Lavatory Truck 15 15 15 10 10 10 5 5 5 0
6 Water Truck 0 10 0 10 10 10 5 5 5 0
7 Food Truck 17 17 20 10 10 10 0 0 0 0
8 Fuel Truck 20 15 15 10 20 20 10 10 10 0
9 Tow Tractor 10 5 5 5 5 D 0 0 0 0
10 Conditioner 0 0 0 0 0 0 0 0 0 0
11 Airstart
Transporting and
Diesel Engines 0 0 0 0 0 0 0 0 0 0
12 Ground Power
Transporting and
Gasoline Engines 0 0 0 0 0 0 0 0 0 0
13 Ground Power Unit
Diesel Engine 0 0 0 0 0 0 0 0 0 0
14 Transporter 3 0 0 0 0 0 0 0 0 0

*
Also serviced by an Auxiliary Power Unit (APU)
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5 EXAMPLE PROBLEM

5.1 INTRODUCTION

In order to clarify the procedure for using the AVAP Model Abbreviated
Version, a "first-guess" estimate of pollutant concentration is presented
for the example airport-layout shown in Figure 5.1 ., It is instructive
to state that the locations of line type sources (runway, taxiway, apron, |
access roadway) are specified by the coordinates at their edge (from end
to end), but the locations of airport terminal and non-aircraft area
sources are specified by the coordinates at their center. Since aircraft
movement on the runway is almost always into the wind (given as

180 degrees) the pattern of runway-apron-taxiway usage emerges. The

pattern, for the airport-layout shown, is clockwise starting from the

northern most point of the runway (landing aircraft touch-down). The ?
input coordinates must be ordered to preserve this pattern. Therefore,
all aircraft prepared for departure are queued before take-off on Apron 2
(outbound) .
In this example, of the ten different aircraft types for which the
Abbreviated Version is internally coded, seven are considered. They
are listed with their associated engine type as follows: %

(Boeing 727 & 737, Douglas DC9) JT8D turbofan engine
(Beech 99) TPE 331 turboprop engine

(Convair 580, NAMC YS11l) All. 501-D13 turboprop engine
(Small Piston Engine aircraft) @320 small piston engine

5.2 STATEMENT OF THE PROBLEM

GIVEN: Two pollutant species: Carbon Monoxide and Oxides of Nitrogen

Height of aerovane 10 ft

Wind speed 13 knots

Wind direction 180 degrees

Ambient temperature 36 degrees F

Stability index 4

Lid height 0 (Uses coded table from Holzworth)
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Figure 5.1 Example Airport-Layout
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Receptor locations 3 (Coordinates in miles)
Aircraft types 10 (Use defaults provided for
these types)
Engine types 4 (Use defaults provided for
these types)
Motor vehicle roadways 5 (End-point coordinates in miles)
Aircraft area source 1 (Center coordinates in miles)
Non-aircraft area source 1 (Center coordinates in miles)

Runway end-point coordinates in miles.
Taxiway end-point coordinates in miles.

Apron end-point coordinates in miles.

FIND: The "first-guess'" estimate of pollutant concentration at receptors

1, 2, and 3 due to the following three source categories: .

1. Aircraft Area Sources

Service vehicles used in the terminal area.
Auxiliary Power Units used in the terminal area.
Aircraft taxi while in the terminal area.
Aircraft-engine idle while in the terminal area.
2. Non-Aircraft Area-Line Sources
Trial area source
Access vehicle roadways
3. Aircraft Line Sources
Runway (Landing & Take-off)
Taxiways (Inbound & Outbound)
Aprons (Inbound, Outbound Queuing)
Note that the estimates are based on aircraft arrival counts
entered on Card-type 7, roadway traffic counts entered on Card-

type 28, and trial area source emissions entered on Card~type 38.

5.3 SUMMARY OF THE PROBLEM

The AVAP Model Abbreviated Version requires at least twelve input
cards. Depending upon the number of receptor points, number of access
vehicle roadways and choice of default values, there may be more. The
format for each card is given in Table 3.1. Table 5.1 lists the input
for the sample problem; Table 5.2 lists the results. Note that a descrip-
tive list of program values starts the table of results. Also note

-4
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that a tabulation of pollutant emission levels for each area and line type

source is provided. The micrograms-per-cubic-meter notation, as seen in

the concentrations tabulation, is used for Total Suspendea Particulates
(PART) 1if it is one of the pollutants being modeled.
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1 Input for Example Problem

Table 5.
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Table 5.2 Results of Example Problem
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Table 5.2 Results of Examplg Problem (contd.)
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Table 5.2 Results of Example Problem (contd.)
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Table 5.2 Results of Example Problem (contd.)
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APPENDIX A

CONCENTRATION CONVERSIONS

Concentration (ug/ms) =1.22 x 104 -P.% * MW . concentration (ppm) where

P = pressure in atmospheres,
T = absolute temperature (°K)

MWV = molecular weight
Example: NO2

P =1 atm
T = 77°F = 25°C = 273 + 25 = 298°K
MWV =14 + 32 = 46

Concentration (ug/ms) =1.22 x 104 X 2%'8' X 46 x concentration (ppm)

= 1883 x concentration (ppm)
for T = 32°F,
Concentration (ug/m3) = 2056 x concentration (ppm)

Note that for a pollutant class like THC or NOX, it is customary
to convert from ppm to ug/m3 by representing the class in terms of a single
pollutant such as (H, or NO,. Consequently, under the same conditions as
given above (T = 32°F),

THC Concentration (ug/ms) (treated as CH4) =

1.22 x 10¥ x 1 x 16

>3 = 715 x THC conc. (ppm)

and

NOx Concentration (ug/ms) (treated as mz) = 2056 x NOx conc. (ppm)
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AP
START PENDIX B

FLOW DIAGRAMS

READ TITLE
READ POLLUTANT CHOICE

|

SCAN CARD TYPE 2 FOR PROPER
SPECIFICATION OF POLLUTANT(S)

NPT = Number of pollutants

chosen.
l ‘

READ CARD TYPE 3
HTAERO, WSP, DIR, TEMP
JSTAR, NifD

P

READ CARD TYPE 4

NSR, NACT, NENT, NAVR,
NACA, NANA

|

READ CARD TYPE 5
DFAULT (N), N=1, 23

1

READ CARD TYPE 6
R XRECPR, YRECPR, ZRECPR

™

'_\

™




NLID = NLID*10

HL = 0.45 * HLID
WDRAD = 0.01745 * DIR
A = WS * SIN (WDRAD)
B = WS * COS (WDRAD)

1

CALL PSEUDO

1

MONTH = 3 (MARCH)
HOUR = 15
HLID = FUNCTION HMIX

"

CRITICAL DOWNWIND DISTANCE:

XL = WS * TZ

READ CARD TYPE 7
NACK

DFAULT(1): O

NACK =10

READ CARD TYPE 8
FLNDGK

USE DEFAULT VALUES




READ CARD TYPE 9
FTKOFK

ol

FTKOF = .01

J

READ CARD TYPE 10
NGIN

USE DEFAULT VALUES

READ CARD TYPE 11
ING\K

{

USE DEFAULT VALUES

READ CARD TYPE 12

EMlILJ

[

USE DEFAULT VALUES

|

READ CARD TYPE 13
DSRW, HRW

DSRW = .030
HRW = .002
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CALL PSEUDO

:

READ CARD TYPE 14
RUNWAY :
. N, 21, X2, Y2, 22

READ CARD TYPE 15
VAL,
TIME, TAIL

VA2, VD1, VD2,

DFAULT(8):0

USE DEFAULT VALUES

T

COMPUTE POLLUTANT J LANDING EMISSIONS:
EMLN, = 1 NAC, X NGIN, x FLNDG, x EMI

LJ
K where L=3 K

COMPUTE POLLUTANT J TAKE-OFF EMISSIONS

EMTF ) = 3 NAC, X NGIN, x FTKOF, x EMI

K

where =4

CALL LINE

|

= CUP x CONVF

4‘: WS

COUPPM

RECDAT = COUPPM X (EMLNJ+EMTFJ). I =3

1JM

COMPUTE POLLUTANT J CONCENTRATION AT RECEPTOR M

4

el




READ CARD TYPE 16

FTAXI

FTAXI, = 10

READ CARD TYPE 17

FTXlI

FTXII, = 15

READ CARD TYPE 18
FTXlOK

FTXIO, = 12

1

(o

READ CARD TYPE 19
STW, HTH

DSTW = .030
HTW = .002

|

'

CALL PSEUDO

o

4
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| ©

l
READ CARD TYPE 20 2 ./ READ CARD TYPE 21
X1, Y1, 21, X2, ¥2, 22 X1, Y1, 21, X2, Y2, 22

t

COMPUTE TAXIWAY LENGTH
DTXL

|
CALL LINE

1 ;

COUPPM = CUP x CONVF
" WS

COMPLTE POLLUTANT J EMISSION OUE [OMPUTE POLLUTANT J EMISSION DUE T0
TO INBOUND TAXI. - > o PUTBOUND TAXI.
emrxl = 2R« NAC, x NGIN, x Furxo, =y Xk« NAC, x NGIN, x EMI
i JEA 25§ PRk K JL FIXI0, K K I
K y K
EMI
L where L= where L=1
I COMPUTE POLLUTANT J CONCENTRATION AT RECEPTOR
M.
RECDAT |, = COUPPy x (EMTXI, + EMTXO,)




READ CARD TYPE 22 N
DSRA, HRA

L

DSRA = .095

DFAULT(13):0 HTW = .002

\
CALL PSEUDO

////,;EAD CARD TYPE 24

READ CARD TYPE 23

Ny Yl 2l X, Yds 22 st LV KRy Y24 22
COMPUTE APRON LENGTH
— i p-—-—_—v
RTXY
CALL LINE

CONVF
WS

COUPPM = CQP X

COMPUTE POLLUTANT J EMISSION DUE TO
OUTBOUND ,QUEUING

EACTR
RNIDLJ (—TB-O- —O-)ZNAC xNGI‘{
NGTN EMI
JGl4K X EMIIKLJ IKLJ

COMPUTE POLLUTANT J EMISSION
QUE TO INBOUND APRON TAKXI

- ¥ RTXY
QNIDLJ - FTXII X NACK X

COMPUTE POLLUTANT J CONCENTRATIONS AT \
] RECEPTOR M _—

RECDATIJK = COUPPM X RHIDLJ
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i

READ CARD TYPE 25
EFUHJ

USE DEFAULT VALUES

$

READ CARD TYPE 26
EFULy

|

USE DEFAULT VALUES

'

READ CARD TYPE 27
DSAR, HAR

DFAULT(16):0

DSAR = .0095
HAR = .001

CALL PSEUDO

|

~” READ CARD TYPE 28

x1, v, 21, x2, Y2, 22,
YNOON, IFS

~
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COMPUTE ROADWAY LENGTH
DVL

1

CALL LINE |

!

COUPPNM = CUP x

CONVF E
WS

COMPUTE POLLUTANT J EMISSION ON
ROADWAY N (25 MI/HR TRAFFIC SPEED)

COMPUTE POLLUTANT J EMISSION
ON ROADWAY N (10 MI/HR TRAFFIC

SPEED)
ALSE. . = VNOON, x DVL. x EFUL ALSEy, = VNOONy x DVL\ x EFUH,; x
NJ N N J
. 1609 1.609
453.59 253.59

COMPUTE POLLUTANT J CONCENTRATION AT RECEPTOR M
DUE TO ROADWAY N

RECDATIJM = 1ﬂ.C0UPPNM X ALSENJ

READ CARD TYPE 29

X, Y, STKH, WIT




READ CARD TYPE 30

EFDJ

USE DEFAULT VALUES

!

READ CARD TYPE 31

EFG\J

USE DEFAULT VALUES

|

READ CARD TYPE 32

SRVTIMK

[

USE DEFAULT VALUES

t

“EEHHHIHIHIH”'

l

}

COMPUTE TOTAL TIME PER SERVICE
VEHICLE TYPE

SRVHR, = % NAC, X SRVTIM, |

|

CALL GTEDMD

o

ot

2
T Ly N



READ CARD TYPE 33

KAPUK

USE DEFAULT VALUES

B

|

READ CARD TYPE 34
APU,

USE DEFAULT VALUES

j

READ CARD TYPE 36
FIDLEK

FIDLEK - .0?3

)

READ CARD TYPE 36
TGNDK

TGNDK = 52.

e ’
SRR
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?gMPUTE POLLUTANT J EMISSION DUE TO AIRCRAFT
LE

EMIDLJ = ZNACK X NGINK X EMIIKLJ X FIDLEK

_where L=2

]

COMPUTE POLLUTANT J EMISSION DUE TO AIRCRAFT
GATE-AREA TAXI.

_F WIT
TERM, )'; PRI ¥ NAC, x NGIN, X EMI, |

]

COMPUTE POLLUTANT J EMISSION DUE TO AUXILIARY
POWER UNIT USE

5 TGND
EAPU) = APU, 2;. NAC, ot K x KAPU,

1

TOTAL EMISSION OF POLLUTANT J IN THE
TERMINAL AREA

EMITJ - PLLTNTJ + EMIDLJ + TERM‘J + EAPUJ

READ CARD TYPE 37

X, Y, STKH, WIT

;

READ CARD TYPE 38
EMITJ
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4
KSTAB = 0
> o] KSTAB = 1
<
_ 2. X STKH
OLZ = 24 X 5280.
_ WIT S
035 = 4%
KL = 0

-

CALL PSEUDO

¥

SIN (WDRAD)
C0S (WDRAD)

X:COSWD - Y-SINWD
X-SINWD - Y-COSWD

XRECP - COSWD
-YRECP-SINWD

DWR = -YRECP-SINWD
-YRECP -COSWD

r

COMPUTE CROSS WIND AND BOWNWIND DISTANCES FOR
SOURCE-RECEPTOR PAIR

CW = CWR - CWS
DW = DWR - DWS

SINWD
COSWD

CWS
DWS
| CWR

non

n

PFA = 1.
IBACK = 0
NRFLAG = 0

|




S TH
RECEPTOR

UPWIND OF THE YES

DOWNWIND EDGE OF TH

SOURCE?
DW < WIT

NO

IS THE
RITICAL LENGTH
UPWIND FROM THE RECEP-
TOR DOWNWIND OF THE DOWNWIND
£DGE OF THE SOURCE?

COWR=XL)  (DWSHWIT)

YES

CRITICAL LENGTH
UPWIND FROM THE RECEP-
TOR EXTEND BEYOND THE UPWIND
EDGE OF THE SOURCE?

R-XL) < (DWS-WIT)

YES

NO

SOURCE TO BE TREATED AS
A “NEAR" SOURCE IN TRAN

NRFLAG = 1
PFA = 1

CONSIDER PORTION OF SOURCE UP-
WIND OF CRITICAL LENGTH FROM
RECEPTOR: PFA-(Dﬂ*NlT-XL)/(l'HIT)

DEFINE NEW CENTER AND WIDTH FOR
THE UPWIND PORTION:

DWSS =((DWS-WIT) + (DWR-XL))/2.
DW = DWR - DWSS;

WIT = ((DWR-XL) - (DWS-WIT))/2.

IBACK = 1

[

r‘:

TEM = TRAN (NS,KSTAB,HEFF ,NRFLAG,
IBACK)  *CONVF
TEM = TEM*PFA

- "‘
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COMPUTE POLLUTANT J CONCENTRATION AT
RECEPTOR M
RECDAT, jy = EMIT ) x TEM
273 + 5 (TEMP - 32)
9
E ) -
273 |
|
CONVERT CONCENTRATIONS FROM ug/m® INTO |
PPM
) N
RECDAT 5y = RECDAT, j, con,
PRINT: v

LIST PROGRAM VARIABLES.
SOURCE EMISSION LEVELS.
POLLUTANT CONCENTRATIONS.

“ 3
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FUNCTION CAVL

Purpose:
To compute the coupling coefficient due to a line source of arbitrary
spatial orientation, at the receptor.

InEut: i
XWL, YW1, ZWl; XW2, ZW2 —End-point coordinates of line '
source (mi) (X-axis chosen to

be along wind vector).
XR, YR, ZR —Receptor coordinates (mi).
WS; JSTAB; HLID; XZ; SUDOY; SUDOZ——Wind speed (mi/hr); Stability;
Mixing height (ft); Critical
distance for vertical mixing
(mi); Pseudo downwind distance v

for horizontal spread of line
source (mi); Pseudo downwind
distance for vertical spread
of line source (mi). ;

COEF1; COEF2 —Constant coefficients used in
the line source dispersion
equations.

Output:
CAVL (XR, YR, ZR) —Coupling coefficient (mi'z) at
the receptor point (XR, YR, ZR).

Procedure:

1. Test whether the receptor is located with respect to the line source
such that the concentration is completely negligible.

2. If angle between wind vector and line is sufficiently small, and
line source is sufficiently long, a flag is set for the line to be
segmented. Each segment is then treated as an individual line.

3. Compute effective downwind distance.

Compute horizontal and vertical dispersion coefficients, using
external function routines SIGY and SIGZ.

5. Compute the Z-component of the dispersion expression.
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6. Test whether the line source has a uniform density. If it is a
runway used for aircraft arrival or departure (nonuniform 1ine :
density), subroutine QDD is called. "

7. Compute and output the concentration for the given receptor.

Functions Called:

SIGY, SIGZ

Subroutine Called:
QMOD

Special Function Called:
ERF (X)
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INITIALIZE ISUB,NSUB,

ISAC AND CBAR TO ZERO;

SET: CAN = 0.7071
EMIN = 30./5280.

l

INITIALIZE X1,Y1,21,X2,Y2,22
TO BE INPUT END-POINT COORD.
OF THE LINE SOURCE XWl,..,ZW2

l

TEST IF PART OR WHOLE OF THE
LINE IS ABOVE SKY LID. FOR
THE FORMER CASE REASSIGN END
POINT AT LEVEL OF SKY LID.

l

USE NEW END-POINT COORD. TO
COMPUTE LENGTHS DL1,DIN AND
00S6,SINS

COMPUTE | SING |
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COMPUTE DOWNWIND DISTANCE
OF RECEPTOR FROM UPWIND
END OF LINE.

CALL SIGY, SIGZ TO COMPUTE
DISPERSION COEFF. FOR THE
UPWIND END: SIGF, SIFGZ

@ TO K IF YR>Ymax+4xSIGF
OR YR<Ymin-4aSIGF
OR ZR>Zmax+4 *SIGFZ
OR ZR<Zmin+4*SIGFZ

<

SET ISAC=1 AND
(X,Y) TO BE MID
POINT OF THE
LINE SEGMENT

0 TO K IF YR>Ymax+3#SIGF
OR YR<Ymin-3#SIGF
OR ZR>Zmax+3«SIGFZ
OR ZR<Zmin- 3#SIGFZ

O




-
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COMPUTE DOWNWIND DISTANCE:
DWD=XR-X

DWDY=DWD+SUDOY
DWDZ=DWD+SUDOZ

CALL SIGY, SIGZ TO CQMPUTE
DISPERSION COEFF. SIGH, SIGV

COMPUTE  EXPRESSIONS TO
BE USED IN THE ARGUMENTS
OF ERROR FUNCTION FOR
HORIZONTAL DISPERSION:
AL; BAl; BA2

CQOMPUTE ARGUMENTS OF

EXPONENTIAL FUNCTIONS FOR
VERTICAL DISPERSION USING
SMALL ANGLE APPROXTMATION

SINg| :0.1
SIN®| :0.1

Y

COMPUTE. ARGUMENTS OF
I:XPONENTIAL FUNCTIONS
FOR VERTICAL DISPERSION:
ARGZ1; ARGZ2

N PP

SV ERE A
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ARGZ1:-10.
ARGZ2:-10,

FAC1=0

FAC2=EXP (ARGZ2) _"1

FAC2=0

ARGZZ2:-10. FAC1=EXP(ARGZ1) [— ™

FAC1=EXP (ARGZ1)
FAC2=EXP (ARGZ2)

-




XSI IS SET TO BE DIST-
ANCE BETWEEN (X,Y) AND
(XW1,YW1)

XSI - XSI

Q = 1/DL |=m—

CALL QMOD

CBARO = CBAR =&




e S e RS A S A2 A AT A ——

COMPUTE CONCENTRATION
USING GENERAL DISPERSION
EQUATION, CBAR.

SUB: 1
DRLS: (.01+DL)




NSUB = 1 + DL1/ELEM

'

SET: 1ISUB=0; XRS=X2-X1;
YRS=Y2-Y1, ZRS-Z2-Z1.

DIVIDE EACH OF X, Y, Z PRO-

JECTIONS OF LINE BY NSUB TO

GET INCREMENTS:
DELX=XRS/NSUB
DELY=YRS/NSUB
DELZ=ZRS/NSUB

'

SET: X2=X1,
YinY1,
22=11

ISUR=1SUB+1

ISUB:1

NSUB=1+DLRS/ELEM

Y

DELZ=ZRS/NSUB

SET:
DELX=XRS/NSUB,
DELY=YRS/NSUB,




COMPUTE ARGUMENT, ARGYY, OF
EXPONENTIAL FUNCTION FOR
HORIZONTAL DISPERSION USING
SMALL-ANGLE APPROXIMATION

COMPUTE CONCENTRATION USING
SMALL ANGLE EQUATION

DLRS: (.01#DL)

- R RO




X2=X2+DELX
Y2=Y 2+DELY
22=72+DELZ

.S®(X1+X2)
% (Y1+Y2)
.5*(21+22)

03 < <
wonwon

XRS - DELX
YRS - DELY
ZRS - DELZ
DLRS - SEGL

XRS

ZRS
DLRS

wonouon




FAC3=0. SSIGV/
(COLF1HLIDM)

'

FAC1=FAC3
FAC2=FAC3

DENZL=Q.47+HLIDM
DENZL2=DENZL##2

SINg|:0.1
|SINO|:0.1

COMPUTE Z-ARGUMENTS
ARGZ1, ARGZ2 USING
GENERAL FORMULA

COMPUTE Z-ARGUMENTS
ARGZ1, ARGZ2 USING
SMALL-ANGLE
APPROXIMATION

FAC1=EXP (ARGZ1)

FAC2=EXP (ARGZ2) .
FAC1=FAC1+ (DWD-XZ) « (FAC3-FAC1) /X2
FAC2=FAC2+ (DWD-XZ) » (FAC3-FAC2) /XZ

P
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DLRS: (.01*DL)




Purpose:

Output:

Procedure:
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SUBROUTINE QMOD

To compute the linear distribution (in (Length)-l) of pollutant
along runway due to aircraft emission during landing or takeoff.

Y81 ~~—=~n> Distance along runway measured from the tip of
exhaust plume near the starting end of runway.

EAIL »~=aes Length or penetration of the exhaust plume of
aircraft at rest.

BL --=~-~-- Total length of the smoke slug on the runway.

AR Acceleration (or deceleration) of the aircraft.

NIZ == Initial Velocity, V1, squared.

VS === Average velocity of the exhaust particles relative
to the air mass in the tail or exhaust plume.

WS2 +vom~ae Wind speed squared.

WSC ------- 2*(Wind Speed)*(-cosine of angle between runway and

wind vector).

RR -----~-- A/G, where A is the acceleration of the aircraft and
G is the normalization constant for line density.

QL

1. Convert the quantity YS1 to the distance measured from the
physical end of runway, i.e., XSI.

2. Use the line density formula to compute QL(1/Length).




=30

SUBROUTINE QMOD

(o )
'

SET XS1 = YS1-TAIL

xsu(-'m

XS1 = -TAIL+.001

l XS1 = DL-.001

l-.

FXSI = 0

|
|
|




SUBROUTINE QMDD (Continued)

A

XS1: (DL-TAIL)

FXSI = XS1-DL+TAIL

k

XSIB = XSI+TAIL
I

XSIB:DL

A

>

XSIB = DL

t.f

XSIA = 0
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SUBROUTINE QMOD (Continued)

XSI:0

XSIA = XS1

F

VA = VS + (V12+2*ARXSIA)'S
VB = VS + (V12+2*A*XSIB)S

:

(WS2+VA* (VA+WSC) )2
(WS2+VB* (VB+WSC) )%

l

l ARG = YBYVB*0. SAWSC

5
>
"on

+VA+0.

I QL = YB-YA-0. S*WSC*ALOG (ARG)

!

| QL = RR*(FXSI/SP+QL/A)/TAIL

(_remm )

L
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FUNCTION TRAN

To compute the coupling coefficient at the receptor point due to
a point or area source.

Meteorological parameters: wind speed; stability; mixing height;
critical distance for mixing.

Source parameters: horizontal and vertical spreads; pseudo trans-
port times corresponding to the horizontal and vertical spreads;
area source flags: KSTAB, NRFLAG, and IBACK.

Receptor parameters: downwind and crosswind distances; receptor
height.

Point or area source coupling coefficient: TRAN.

Ingut -
)
2 .
3.
OutEut:
Procedure:
§
2,
3.
4,
e
6.

If the effective stack height exceeds the height of the sky 1id,
then stability index is reassigned according to the current
hourly atmospheric stability and the source flag KSTAB computed
in PLUME,

For point source and area source with source flag NRFLAG = 0,
compute the travel time for z dispersion from the center and
that for y dispersion from the downwind edge of the source.

For sources with NRFLAG = 0 the effects of ground and sky 1lid
are treated by the image method. Up to 6 terms are included in
the coupling coefficient.

For area source with NRFLAG = 1, the travel times from the down-
wind and upwind edges of the area sources are determined on the
basis of receptor location relative to the area source. These
plus the pseudo travel time T_ due to the Z-spread are used to
compute the Z-dispersion coefficients T (Tl) and T (TZ)

For area source with NRFLAG = 1, the y-dispersion coefficient
oy (TT) is determined on the b3515 of the pseudo travel time T
due to the y-spread and the travel time from the downwind edge
to the receptor.

The coupling coefficient for area source with NRFLAG = 1 is then
computed using the integrated expression for '"near'' source.
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7. If the source flag IBACK is 1, part of the area source is to be treated
as 'near'' and part as ''far'' area sources. When both contributions to
the coupling coefficient are computed and summed, IBACK is then set to

0.

Functions Called:

SIGY, SIGZ




ZS = STKH(NS)

HEFF = HEFF/5280.
WSAVE = WSMD

ZKEEP = HRECPT/5280.
XL = CL

HLID = HMIX1/5280.

I

HLID =
XL = 30./5280.

JSTABT = 4

1000./5280. |

JSTABT = 5
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TMIN = 0.0
TT = (DW/WSAVE) + TY
s
TT:0 Al
>
NRFLAG: 0 F
>
DW:WIT — TMIN = (DW-WIT)/WSAVE
<
IBACK: 0

(DW+WIT) : DELY

nA

TMIN = 0.0

!

— TT = TMIN + TY

TMIN = (DW+WIT-DELY)/WSAVE




PRI RPRSNTIE Y. B

I SY = SIGY(JSTABT,TT) \

DW = (DW+WIT)/2

TIT = TZ + (DW/WSAVE)
SZ = SIGZ(JSTABT,TTT)
EXPD = - .5*CWZ/SY2 '

"
EDD = EXP(EXPD) | ]

DENOM = 2*TT#WSAVEASY*SZ

DENOM = (2#TT) Y/ Z4WSAVESY
21 = HEFF - ZKEEP

ADD1 = EDD/ (DENOM*HLID)

Y

TRAN = ADD1+ADD2+ADD3+ADD4+ADDS+ADD6 |

it i s




{
i
i
g3
1
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©
i

E1=EXP(EXPZ1)
ADD1=E1+EDD/DENOM

ADD2=ADD1

22=HEFF+ZKEEP
EXPZZ=-.54(2Z/SZ)?2

—

E2=EXP (EXPZ2)
ADD2=ADD1E2/E1

(D\/— < <HEFF:HLID -
- \\ o
,_k_

| ADD3=ADD1
| ADD4=ADD2 |

®

aasbo b sl
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®
l

73=2 .*HLID-HEFF- ZKEEP
EXPZ3=-.5%(23/S2)2

epe

=

Y

E3=EXP(EXPZ3) |
ADD3=ADD1#E3/E1
74=13+2 . *ZKEEP

EXPZ4=- .5#(24/SZ)2

!

EXPZ4 : - 20—

2

E4=EXP (EXPZ4)
ADD4=ADD1#E4/E1

ADD5=ADD3
ADD6=ADD4

3
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25 = 72 + 2.%(HLID-ZKEEP)
EXPZ5 = - .5%(25/S7)%

ES = EXP(EXPZ5)

ADDS = ADD1xES5/E1
6 = I5 + 2. *ZKEEP v
EXPZ6 = - .5#(26/SZ)

e MR e e e b

1
?
E6 = EXP(EXPZ6)
D6 = ADDLAE6/EL |
}
|
|
9




YES
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IBACK: 1

CALCULATE T2 AS TRANSIT
TIME FROM UPWIND EDGE
OF SOURCE:

CALCULATE T2 AS TRANSIT
TIME OVER THE CRITICAL
LENGTH, XL:

T2 = TZ + (DW+WIT)/WSAVE T2 = TZ + XL/WSAVE

'CALCULATE T1 AS TRANSIT

OF SOURCE AND SIMILARLY,
FOR TT AS TRANSIT TIME
FROM DOWNWIND EDGE FOR
Y DISPERSION:

T1 = TZ + (DW-WIT)/WSAVE
TT = TY + (DW-WIT)/WSAVE

RECEPTOR DOWN-
WIND OF THE DOWNWIND
EDGE OF THE SOURCE?
(DW-WIT)>07?

IS'I}N

RECEPTOR DOWN-
WIND OF THE DOWNWIND >
EDGE OF THE SOURCE? -~

YES

TIME FROM DOWNWIND EDGE [

Y

SHORTEST TRANSIT
TIME FROM ANY
PORTION OF SOURCE:
Tl = TZ
TT = TY

s
SZ1 = DELZ/2-4 J

S2I = SIGZ(JSI‘ABT,TI)]

Y

5
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SZ2=S1GZ(JSTABT,T2)

lSY-DF.LY/ZAJ | SY=SIGY (JSTABT, TT) 1

'} Y v 1
I

ARGY=- (ON/SY) »#2/2.

TRy = TIA(ITD/SIL o (ARGY

"

Ry « {2822 T/SZLL 0 ARGY

> 7 e
*[c"/: (13,:;) . g ME (:2.:5-’5 .10-1/: (:s-zk)2 . 12 (:san)j
‘ o] (BACK=0 | j
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APPENDIX C
FORTRAN LISTING OF THE AVAP MODEL ABBREVIATED VERSION
Ceee AVAP MAIN FGM 00000001
RFEAL*4 TITLEL(20)TITLE(LO) 00000002
REAL*4 NAME (10) 00007003
REAL*H SRNAME (14) 4NAUT(S5) 00000004
INTEGEF OUTPUT,DFAULTI23) 00000005
DIMENSIUN FMIT(5,2) 00000006
DIMENSION IKA(10),1KB(10) 00020007
NIMENSION SOY(2) 00000008
( EMIT CONTAINS FIVE POLLUTANT EMISSICN RATES FOR TWOD ARFA SNURCES 000000CS
DIMENSION XRECP(20)sYRECP(20) 4 ZRECP (20) 4NRUSEL(20) 00009010
- NIMENSION CCNIELO) 00000011
NIMENSINN XACT) oYA(T) 9ZA(T)oXB(T) o YB(T) 42ZB(T) 0000001 ¢
PIMENSION FTXY(2) yEMLN(S) 4EMTF(5) 0000001 3
DIMENSION CCUP(20) ¢TERM(S)EMTXIC(S DoEMTXO(S ), 00000014
- KWIDL(5+2) +EMIN(S5) 4EAPULS) 00000015
DIMENSION ALSC(6046) 00000016
DIMENSIUN ALSE(6046) 00100017
PIMENSIGN PLLTNT(S) ¢ SRVHF (14) 00000018 |
DIMENSTION CWS(2) 9DWS(2) ¢CWR{20)yCWF(20)FECTAT(495420) 00000016 ‘
NIMENSION HEFF(5) 4KSTAR(S) 00000020
COMMONZDEFLY/NAC(L10) 4FLNCG(LO) y FTKOF(L10) 9yNGIN(L10) , INGN(10), 00200021
LFMI(59445) ¢C SRWyHRA,y FTAXI(10), 00000022
2FTXTIT(10) o FTIXIO(10) 4DSTW HTWyDSRAZHRAGFFUH(S) 4EFUL(S) of SAR HAR, 00000023
3SPVTIM(10v14) yKAPUCLO) yAPU(S) o FIDLE(L10)TGND(10)4CFAULT 00200024 v ;
COMMUN/DELTA/DELYDELLZ 00000025 1
CCMMON/FUEL /FFDLS) 4 EFGLS) 00000026 . s
CCMMON/LN/DL o XWL o YW1 g ZW1l g XW249YW2,ZW24,COFEF1,COFF24VALl,VA2,Vl1,VD2, 00020027
~CoTIME 4yVAL2 ¢yVA22,4VDL2¢VE224WS2yWSCyJACySNAN,CSANyVI,V2,V1i2,V22, €0020028
~TAILyVSyRR,SP 00020029
CCMMON/UNL/Z TALC 00010030
COMMON/LGC/DW,CW 00200031
CCMMON/MET/WS y WO JSTARLHLID s TEMP, XL ,SUDOY,SUCCZ 00300032 .
CCAMUN/PLA/XSI5) s YS(5) 4 STKH(S5) 4yWIT(S) ©0000033
(CMMON/POL/NPT, 1J(5) 00010034
CCMMON/ZKECPT/HRECPT yHTAFRO,ZRECPG 00000025
( CMMON/RISE/ZZSS 00000036 k
CCMMON/ SEUDQ/TXT o TYT,T2T 00000037
CCMMON/SERVHL /SRNAME 00n0nN03s
(CMMON/XTRAN/WSMD4WNCALM,SQTOPI 00200039
TATA NAME/OCO "4 'THC *4*NOX ', *PARTY,*SCX ¢ ,5%¢ v/ 00000040 4
SATA NAUT/Z'CO(PPM) Y, *THC(PPM)* 4y *NIX(PPM)*, *PTIM/CM)*,*SO2(PPM)*/ 00000041 !
NATA BLANK/® L 00000042
"ATA SQ2PI /2.5066283 / 00000042
s CCNVF CONVERTS LBS/MI*%3 INTO MICRU GM/M%*3 00000044
CATA CINVF/.10882139/ 00000045
) IATA CUN/1250¢+1666492054 091 492854445%14/ 00200046
INPUT = 5 00003047
NUTPUT = ¢ 00000048
N REAUCINPUT,17) TITLEL 00000049
READIINPUT,19) (TITLE(I),1=1,10) 00000050
WRITF(OUTPUTH17) TITLEL 00000051
WRITE(CUTPUT431)(TITLE(TI)yI=1,410) 00000052

17 FCRMAT(20A4%) 00000053




14

Ceo

510
505

YA

2252

CERMATILOASG)

SCAN THE POLLUTANT SPECIFICATION CARD.

NPT = O

LR o !

[FLAG = |

TE(NAMECTD)LFQ.TITLE(L)) GO TO 502
L = L+l

IF{l.LL.10) GC TO 500

L= kel

[F(140Ta10) GO TD 501

Eai= ol

GC 1€ 590

IF(IFLAG.FC.1) GO TO 503

GF TG 504

TFETITLE (L) o “Qe BLANK) GO TO 505
NET = NET+]

1eLeG = 0

LIJENBEE = I

[FINPTLSCLL) GG TC 510
TFCTJINPT) L EQIJ(NPT=1)) GO TC 507

(CNTINUE

IEEl«LT,10) G&) TO S0S

6C TL £04

WRTITE(CUTPUTZ508) (TITLELT)$I=1,10)

CCRMAT (K], FRROR====POLLUTANT NAME NOT FGUND 'L 10A4)

GL TC 9064
wRITF(CULTPUT,L509) TITLE(L)

FORMAT(LHL, NUPL ICATF POLLUTANT REQUEST ‘9A4)
NPT = MPI-}]

O 10 506

CChNT N UF

BENE =02

Hlvr = 14

LEaY = 1

NAPE =

2Fac FELGAT OF AFFOVANE FOR WIND MEASUPEMENT
KFAL(INOPUT,4713) HTAERD yWSPyDIR,TEMP,USTABGNLID ¢ NMONTH, NP
FLRMAT(4f8,002184212)

WEALCINPUT,12) NSRyNACT,NENT,NAVR ¢NACA,NANA

SLECT TRRAULT CPTICONS.

CEALCINFUT,I)(OFAULTIT) 9 1=1,423)

CEAC FECEPTCR CINRDINATFS XoYy IN MILES, 2 IN FEET.

FEAL (IR PUT G4 TLLI(NRUSEC (N) o XRECP(N) yYRECPIN)+ ZRECP(N) ¢N=14NSR)
S0 22L3 Kl=144

R 2B L = LeNPY

¥z = 1JlLL)

TC 24¢3 k3=1,4ANSR

VECLATIM 4K 24¥3)=0.0

TEV = TEMP
wE =8 !u
1€ = wiPel,1%

JSTaBE = JSTAB

THIS PAGE IS BEST QUALITY PRACTICABLE
FROM COFY FURNISHED TO DDQ o

. e

00700054
00000055
0000005¢
00000057
00000058
00000059
00000060
00000061
00000062
00000063
00000064
00000065
00000066
00000067
00000068
00000069
00000070
00000071
00000072
00000073
00000074
00700075
00000076
00000077
00000078
00000079
00000080
00000081
00000082
00000083
00000084
00000085
00000086
00000087
00000088
00000089
00000090
00000091
00000092
00000093
00200094
00000095
000000S6
00000057
000000s¢&
00000096
00000100
00000101
00300102
C00201C3
00000104
00000105
00000106
00090107
00n00108

-~
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Cve FUNCTION HMIX WILL RFTURN A VALUF FOR MIXING DEPTH
HLIL = NID*10
TF(HLIC«FQe0a0) HLID=HMIX(JSTABB,NMUNTH,NR,y WS)
WRITE(OUTPUT 434) NSRsNRWYNTXI ;NAPK yNACAJNACT NENT,NSVF yNAVR ,NANA
WRITF(UUTPUT s0711) NSR, (XRECPIN)3YRECP(N) yZRECP(N) yN=1,NSR)
ARITE(OUTPUT 49744 ) INPUSEDN(N) yN=14NSR)
WRITE(CUTPUT 49734) HTAFRO WS DIR,TEMP, JSTAB,HLID
Cese CCMPUTE SINF AND CNSINF OF THE WINC ANGLE
WERACL=WD®,01745
SINKC=SIN(WDRAD)
CCSWE=CNS{WDRAD)
A=wS®SINWD
B=WS*C( SWD
HL=HL I('*0.47/5280.
nS=0.
KL=/¢
TX=0.
TY=0.
T2=0.
CALL PSEUDO(DSsAsBeTXeTY 4 TZ4DXeNDYoyJSTAB,HL KL
XL=WS%T7Z
W2 WO%NWS
wAN 2T04=WD
n AN WAN%3 ,1415927/180.
CSAN = COS(wWAN)
SNAM= SIN(WaAN)
Cewe INPUT AIR(CRAFTY ARRIVAL AN[C DEPARTURE ACTIVITY BY TYPE

P

NN

TF(DFAULT(1).NELD)
IRFADCINPUT,5) INAC(T ) I=1,NACT)
WRITE(CUTPUT«580) NACT, (M AC(K) +K=14NACT)
€h0 FCRMAT(LIX,*ARRIVAL ACTIVITY FOR AIPCRAFT TYPES 1 THROUGH®',I3
=0 2%, 1013)
¢
¢
c

INPUT TIME(HOUR) SPENT It LANDING MOCE.

TE(OFAULT(Z2)NELD)
LEFACLINPUT 425 )LFLNDGIT) o 1214 NACT)
“CLTE(OUTPUTSOTIIFLACGIT) o I1=14NACT)
(es
(oo INPLT TIME(HOUFR) SPENT IN TAKE-CFF MCDE.
r..
[F(LFAULT(3)NELO)
LREAU(INPUT 4 25)0(FTKOCF(I) 1
i

1+NACT)
WRITE(OUTPUT 4598) (FTKOF (T ),

Vo [=1,NACT)
(.'
(ee INFUT THE NUMEER JF ENGINES USED WITH FACH AIRCRAFY TYPE.
r
TEALFAULT L4 oNE D)
19EALCINPUT ¢ S)INGINGT) o 1=1,NACT)

Coe THWPUT THE EMGINF TYPE INCEX OF THE ABCVE ENGINES.

[F(DFAULT(S) «NELO)
LEEACCINOUT D CINGNCT )y I=14NACT)

00390109
00700110
00000111

00000112
000900113
00000114
00000115
00000116
00000117
00a20118
0002011%
€0200120
00N00121

00000122
00300123
00000124
00000125
00000126
00000127
00039128
00920129
00000130
00030131
00090132
00000133
00)0012%4
00020135
000920126
003390137
00200138
00000129
000930140
00230141

00000142
00070143
00050144
0000014°¢

0000146
00700147
00090146
00330145

007901572
000J01%1

000201~

000001%*
00000154
0010015%
0000015¢

0000017
00000158
000701%¢
0000016C
000001¢1

000001¢2
00300163

~4




‘ E
Cc-4
(ee 00000164
(ee INPUT F(R THE SFECIFIEC POLULUTANT(S)y THE EMISSION RATF(L B/HR) 00000165
Cee UF FACH AIRCFAFY ENGINE TYPE FOR THE FOLLOWING FOUR (&) MOQES 000001 ¢e
(ee UF CPERATIIN: 1. TAXIy 2« ICLE, 3. LANDING, 4. TAKE-NFF, 00J001¢7
TF(CFAULT(E)FQ.0) GG TO 446 00000168
Ceoe 00000169
NC 445 1=14NFENT 00000170
NC 445 J=1.4 00000171
445 REALCINPUT 42 )M(EMILT 4 JoTJIKD))oK=1,NPT) 00200172 .
446 CONTINUF 00200172
1S = 5 00000174 )
¢ 00900175
IF(CFAULT(G)«FQa0) GN TO 447 00020176
1§ = NFENT 00000177
C 0007%017¢&
@4l °C 4483 1 = 1,15 G0J00179
N 446 J = 1eb 00000180
WRITEICUTPUT 190V (I (FMI(TeJyIJ(K))sK=1,4,KPT)) 0027901¢€1
442 CUNTINUF : 00000182
3 Coe 00000183
Cee INPUT INITIAL TIMENSIONS NF RUNWAY WIDTH AND HEIGHT, 00000184
Cio 00000165
1FLOFAULTIT)NE Q) 00000186
1vFAD[INOUT, 223) DSRW4HFW 00000187
Skm = DSPW/2.4 00000188
HRw = HKw/le?2 00000189
Kt = 0 00000190
CALL FSTUCCINSRwsAsBsTXLyTYLyTZLyCXyDYoJSTAByHRW,KL ) 00000191
SLOJY = WS * TX1 00000192
SLiuZ = wS * 121 00000193
Ceoe 1%PUT FUNWAY CCORDINATES. 00000194
Coe C000C195
SEALCINPUT 3 1244) X1 oY1 43219 X20Y2922 00000196
ACTTEACUTPUT 3GT15) X1oY1e219X24Y2422 00000197
21 = L1/5280, 00000198
L2 = 12/57280, 00200199
ALNK = X2 00000200
“LNMY = Y2 00000201
Cls 00200202
(ee 102UT FUNWAY PAFAMFTERS: IMNITIAL AND FINAL VELOCITIES DUF ING 00000203
{ ee F<FIVAL ANl [TEPARTYURE, TAKF=-0FF KOLL TIME, AND EXHAUST TAIL LENGTH. 00000204
Cee THESE VALUES wILL ODEFAULT AS FOLLOWS® 00320205
Cee VAL = PUNWAY=-ARRIVAL INITIAL VELCCITY = 145 MILES/HOUR, 00J3002C6
£ VA2 = RUNWAY-ARRIVAL FINAL VELOCITY =, 25 MILES/HCUR. 00000207
Coe Vil = FUMWAY=-DEPAPTUKE INITIAL VFLOCITY= O MILES/HQUR. 000002C8
[ Cea VL2 = FUNWAY=DEPARTUFF FINAL VELCCITY = 180 MILES/HCUR, 00000209
Ceoe TIMF = TAKF=)FF ROLL TIMF = J01111 HOUFS. 00000210
Fss Tole = FYXAUST TAIL LFMNGTH = +8523 MILES. 00300211
Cos 00000212
TEAUFAULTLB) NEFLD) 0300213
1FEATCINPUT 3 1244) VALGVA2,VOLoVL2,TIME,,TAIL 00000214
wR [ THLODTPUT 46721 ) VAL VA2,VDL1 VL2, TIME,TAIL 00000215
TFITATLLLELC) TAIL = 20./5280. 0000021¢
VAL, = VEAL*VAL 00000217
VA22 = VA2%VA? 00000218
THIS PAGE LS BEST QUALITY PRACTICABLE
FROM CurY FURNISHED TODDC e
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vCl2
vC2<

vDl*VDl
vn2#vne

" on

COMPUTE RUNWAY EMISSIONS

oy

0OC 42 L = LeNPT
J = 1J(L)
EMLNGY) =
EMTE(J)
TERM(Y)
FMTXILY
EMTXO(Y
EMIC LD
FAPULY)
OC 42 K
TAENG =
EMLNG YD
42 EMTE(J)

s NACT

(K) = NGIN(K)
PENGRFINDGIK)*EMI(TNGNIK ) 93,J) + EMLN(J)
NENG®F TKOF(K) *EMILINGN(K) 94,J) + EMTF(J)

0
0
0
0
¢
1
AC
T
¥

[T T T | I TR T T |

NC 84l2 TACC = 142

DC 821 M = 1,NSR

/R = (KECPIM) /5280,

CALL LINF(XRFCP(M) YRECPIM) 9ZRyX19Y19Z19X29Y2422,CUP)
€501 FOFMAT(IHOW L 1Xe13(EG341X0)

crurP = (CUP*CONVF/WS

NC BZ1 LL = 1,4NPTY

J = 1ye)

EMSL = FMLNGY)

[F(IACCeEQe2) €4SL = EMTF(J)

PFCUAT(24d9M) = KECDAT(2,J4M) + CNUPPREMSL

RECTAT(49JdeM) = RECDAT(4yJoM) ¢+ COUPPREMSL

el CCNTINUF

“412 CONTINUF

( TAXIWAYS AS LINE SGURCES.
Cea INPUT AIRCKAFT TAXI SPEEDLS(MI/HR) IN THE TERMINAL AREA, CN THE
Cees INRCUND TAXIWAY, AND CN THF CUTBCUND TAXIWAY RESPECTIVILY.
IF(DFAULT(9)NELD)
LRFACCINPUT 4 25)(FTAXTI(TI) o I=14NALT)
[F(LFAULT(10) NELO)
1RFADCINPUT o 25)(FTXTTLT) o [=1,NACT)
TFITFAULTI11),NFLO0)
LFEALUINPUT25)FTXINIT) o I=14NACT)
WARITECCUTPUT 9592 LFTAXI (1) 1=1,NACT)
WRITE(OUTPUT 4593 ) (FTXTITI(TI ) I=1,NACT)
ARTTE(LUTPUT 4S5S4 (FTXIG(T ) o I=14NACT)
C
Cee 14PLT INITIAL TIMTNSIONS OF TAXIWAY WICTH ANC HFIGHT.
(

[FIOFAULT(L2) oNFLC)

LEEADLINPUT323) USTweHTW
T8Tw = DSTw/2.4
HTiw = HTW/1.2
KL = ©

00700219
G000022C
00000221
00300222
00000223
00000224
00000225
0030022¢
00000227
00000228
00020229
00900230
00700231
00000232
00700233
00000234
00000235
0000023¢
00000237
€¢0000228
00000239
00000240
00000241
00CJ0242
00000243
00000244
00020245
00030246
00000247
00000248
00000246
00000250
Q0000251
00000252
00000253
00000254
00000255
0000025¢
00000257
0000025¢
000002%9
000002¢€0
000002¢1
0000J2¢7
00000262
000002¢4
00000265
roN00266
000NN0267
00000268
00000269
00000270
00000271
00000272
000170273

-




- - — i e T e A Y e ey
-
C-6
CALL PSEUDOUIPST Wy AgB o TX24TY24T22,0X 0¥y JSTARSHTWKL) 00000274
SLDOY = wS%TXx2 00200275
SUdI'L = WS%T?2?2 00000276
A = 0 00023C277
Pr o p2¢ 11X = 14NTXI 00000278
Cee INPUT TAXIWAY LINE COGRDINATES, 00N0027%
00000280
KEAC (CINFUT 91244) X1oY10Z14X2,Y2422 00000281
WRITE(CUTPUT 4STL16) X1eY1oZ1l9X24Y2422 0n0nNnNon282
1 = 21/5280. 00000263
22 = 2275280, 00000284
XXSQ = (X1-X2)*%2 00000285
YYSu = (Yl-Y2)¥%2 00000286
CIXL = SQRT(XXSQC+YYSQ) 0000287
C 00000288
“MTAXI = 0.0 00000289
( 00000290
c COMPUTE TAXT EMISSIONS 00000291
( 00000292
Opael3 (Lt = LeNPT = 000920293
J o= Tyt . 00000294
W4l K = L.NACT 00000295 |
ThHERG = NACUK) % NGINIK) 00090029%¢ |
SNMTX = TNEMGC % SMILINGNIK),100) 00000297
e 00000296 P
C 0001202¢9 1
PYL = L/FIXTTAK) 00200300 v i
Ty o= L/FTXICIK) 00200301 »
CNIXTE o= TMTXRDTXL 00000302
TFEITXe%Wel) FMTXILJ) = FMTXTIIAPT] « EMTXI(J) 00000307
IF(ITXatLal) EMTXRO(Y) = EMTXITXRTND ¢ EMTXC(J) 00200304
41 CLCNTIRUF 00000305
€ B413 M = [4NSR 00000306
1% = [FFUP(M)/528C. 00000307
CALL LINDUIXPECPIM) G YRFCPIM) gZR 4 X1 oY1 421 ¢4X29Y2,22,CUP) 00000308
CrueF = CUP®CUNVE/ WS €020030¢% 5
IFLITAGRLal) FMTAX]I = EMTXI(J) 00000310
TF(ITxebVel) EMTAXT = EMTXO(J) 00000311 3
FCLATI3,00M) = RECDAT(34JeM) ¢ COUPP xFMTAXI 00000312
VECTAT(G9JdeM) = RECDAT(G,JeM) + COUPP *EMTAXI 00000313
nali CONTIMUF 00000314
a2f (CinTINUE 00000315
00000316
i OUTHOUND APFON QUFUING AS LINE SOURCES 00000317 ]
- 00000318
Cee T 20T INTTIAL CIMENSTIONS (IF APKCN WINTH AND MFIGCHT. 0030031%
( 00000320
TE( FLULT(LI3)NZ,0) 00000321
LECA (INFUT4323) DSRAGHFA 00000322
WRTTF (T UTPUT6719) [ SkieHP el STwoHTW,NSRA,HRA 00000323
FCRA = ((SRA/? .4 00070324
HoA = HPA/LG2 00030325
Kt = 00000326 1
CALL e CUDSKAG A BeTX34TY3,T23,DXyCY0JSTAByHRA,KL) 00000327
Sty = ws*Tx3 00000328
.
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SLDGZ = WS*T1Z3 00000329

FACTL = 0.0 00000330
KACT2 = 0.0 00000331
1A0C = © 00000332
DC 43 1 = 14NACT 00000333
FFACT = NAC(IT) 00000334
IKALI) = S*EFACT+.5 00000335
IKB(1) = EFACT-IKA(T) 0000033¢
EACT] = EACTL ¢ IKA(I) 00000337
43 EACT2 = EACT2 ¢ IKB(I) 00000338
RCT1 = (EACT1/180. ¢ 1.7/60.) 00000339
RCTZ = (FACT2/1380. + 1./60.) 00000340
Cue 00000341
C .. [NPLT AIRPORT APKNN CONRDINATES. 00070342
C 00000343
READ(INPUT, 12441 ( XAUND g YAUND s ZAIND o XBINY YR (ND 2 ZBIND oN=1,2) 00000344
DC 124 N=ly2 00000345
SQAXY =(XA(NI-XBIN)I®%2 + (YA(NI=YBIN))#%2 00000346
RTXY(N) = SQORT(SQXY) 00000347
ZAIN) = ZA(N)/5280. 00700348
ZBIN) = ZB(N)/5230. 00000345
124 CCNTINUE 00000350
q 00000351
OF 827 L=ly2 00000352
DISP = 3)0./5280. 00000353
SAL = 1. 00000354

SA2 = 1. 00000355 v

X1 = xA(L) 00000356 ~
Y1 = valL) 00000357
71 = 2A(L) 00000358
xz = xB(L) 00000359
Y2 = YB(L) 00000360
22 = 18(L) 00000361
WRITE(CUTPUT 97171 XLoY1s214X24¥2422 00000362
1FIL.EQ.1) GO TN 820 00000363
CSl = DISP*(YR(L)-YA(L))/RTXY (L) 00000364
£T4 = CISP*{XB(L)I=XA(L))/RTXY(L) 00000365
CSl = ABS(CSI) 00000366
: FTA = ABS(FTA) 00000367
XC = XB(L)=RUNX 00000368
YC = YB(L)~RUNY 00000369
TFIXCNF.0) SNI = XC/ABS(XC) 00000370
TFUYCNE<O) SN2 = YC/ABS(YC) 00000371
X1 = X1 + SN1#CSI 00000372
Y1 = Y1 ¢ SN2®FTA 00000373
X2 = X2 + SN1%CSI 00000374
i Y2 = Y2 + SA2%ETA 00000375
420 CCNTINUE 00000376
€1 823 M=1,NSK 00700377
CrUP(M) = 0.0 00000378
: IR = ZFFCP(M)/5280. 00000379
CALL LINECXPECP (M) yYRECP (M) yZRy XL g¥1oZl9X24Y24224CUP) 00000380
CCUPIM) = CUPSCONVF /WS 00000381
H23 CCNTINUE 00000382
- 00000383




! Cc-8
PC B414 LL=1,NPT 00nN03e4
J = LJue) 00700385
CWiCL(Jdol) = 0.0 60070386
NC 44 K =1,NACT 000700387
TF(LetCal) 00000388
1 EMRILL = NAC(K) * NGIN(K) * EMICINGN(K)y1l,yJ) * PTIXY(L)/FTXII(K) 00000389
RCT = (IKA(K)I*RDTL + IKR(K)*RPOT2) 00000390
[FILLEC.2IEMKINDL = NGIN(K) * EMICINGNI(K),2,J) * RCT 00700391
4 OWlliL(Jsl) = EMRIDL + RWIDLLJyL) 00200392
00100393 2
"C b4lé M=1,NSK 00000394
RECLAT(3,J9M) = RFCDAT(23J4M) + COUUP(M)*RWIDL(J, L) 00000395
CECLAT(GydeM) = RECDAT(43JsM) + COUP(M)XRWIDL (JoL) 000920396
Y4l CONTINUF 00000397 ‘
£ 27 (CNTINUF 00000398
00000399
ACCFSS VEHICLE RCADWAYS AS L INE SOURCES 00000400
00000401
[F(NAVF <t Qe0) G TN 303 00000402
Cee 19OLT AULTONOBRILFE FMISSICN FACTORSIGM/KM) 00000403
7 00100404
TF(OFAULTIL4) ANELO) ©00004G6S
L bl (CIMPUT 3N (EFUHITICTI) )y T=14NPT) 00070406
[FIOFALLT(15)NELO)D 00000407
15 FACCINPLT g 2)(EFULCTIJCT) )9 I=14NPT) 0000040€
W ITr (CUTPUT G TT3)(ERUHCTI(I) )3 T=1,NPT) 00000409
NETTE(CUTPUT W 774) LEFULITJCID) 9 1=14NFT) 00000410
¢ 00000411
Cwe [500T INITIAL CIMENSICNS OF RGACWAY WILTH AND HEIGHT, 00000412
[FITFALLT(1€)NELO) 001700413
1AL (INPUT4323) CSAF 4HAF 00000414
TSk = ['SAF /24 00000415
A= hAR/L.2 00010416
Ky = @ 00000417
(PLL v S URD(NSAR Ay b g TXAGTYATZAZDX4CY 9 JSTAByHARKL ) 00700418
SLLEY = wS % TxA 00000419
SLELZ = wS * TZ24A 00000420
¢ 00000421
Lee 1°0LT LOLF5S VFHICLE ROADWEY CCNFNINAYES, 00000422
; 00200423
CETTECLTPUT,9735) 00000424
C mlo N=lyNAVR 00000425
EALCIMPLUTL31L) XLoYLoZ19X29Y2eZ2+VNOUNLIFS 0000042¢€
W TTECUTPUT 36725) X1 oY 19gZLloX29Y29Z29VNOUN, IFS 00000427
LI = Z1/5280. 00000428
22 = 125260 00000429
XS = (Xl=XZ)%%2 00000430
YSi, = (YLl-Y2)%x2 00000431 -
TVl o= LA TIXSCHYSR) 00000432
VEsE = @ 00000433
00000434
Wl 2% A=) nSe 00)00435
Lb = (MPCPIM)/S5280. 00000436
CAL LINT(XKFCP (M) YRECPIM) g ZR ¢y X1 gYLoZ19X24Y24224CUP) 00000437
CrUB(M) = (UPECONVF/ZWS 00000438
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824 CCNTINUE

CC 8415 LL=]1,NPT

J = 1JtiL)

EFUEL = FFUKLJ)

TFUIFSLEQ.L) EFUEL = EFUL(J)

ALSEIN,J) = VNOON®DVL *EFUEL *1.609/453.59

00 8415 M=]1,NSR
RECDAT(2vJeM) = RECCAT(29J+eM) ¢ COUP(M)*ALSEIN,J)
RECLATU4,JeM) = RECDAT(4yJoM) + COUP(M)*ALSF(NyJ)
8415 CONTINUE
828 CCONTUAUE
301 CCNTINUF
IFINACT.tQ.C) GO TN 3402

C
C TFRMINAL ARFA AS AREA SOURCF
Cee ATTRIBUTABLF EMISSIONS ARF THE FCLLOWING:
C 1. SEPVICF VEMHICLES (14 TYPES)
( 2. AUXILIARY POWER UNITS
€ Jo AIRCPAFT wWwHILF IN THE INBOUND TAXI MONE
C 4, AIRCRAFTY WHILE FNGINE THROATTLF IS SFT TC IOLF
¢
o
TN = (273-0‘.‘(TEMP-)Z.’/Q.)/273.
NRECPT = NSF
IRECPG = HTAFRQ
SCTuPl = SQ2pP1
c
NSRC = NANA + NACA
IFINSRCEQe0) G TO 3402
€

Cee INPLT AKEA SCUKCE COORDINATES ANL THE INITIAL OIMENSIONS OF WIDTH
(ee AND HEIGHT,
c

1F(NACA.EQ.O) GO TN 116

READCINPUT 4410 XSCELDoYSCL)oSTKH(L) oWIT(L)

wIT()) = WIT(1)/2.0
C
Ceele SFRVICF VFHICLES IN THE TFRMINAL AREA
€
Ces IMPUT PLLLUTANT EMISSION FACTORS FCR BOTH DIESHL(GM/GAL) AND
Cee GASCLINE(GM/MI) ENGINES.
C

TR(LFAULT(17)eNFLO)

LRFADCINPUT 3 1(EFD(TIJLL) ) s I=214NPT)

TF(UFAULT(18)NE.O)

LREAGCINPUT e 3D (EFGITJ(INDoI=14NPT)

WRITE(GUTPUT 4ST4) INAMECTJ(TD D EFDLTICTIN D I=14NPT)

WRITELOUTPUT oSTS) INAMFLTIJCL) ) oFFGLIJCTIDN ) o 1=14NPT)

574 FOKMATITS,*PCLLUTANT EMISSION FACTORSCOIESFL ENGINE) GM/GAL" 4/
LET5yA4,%= *,F10.2))
515 FORMAT(TS,* POLLUTANT EMISSION FACTORSIGASOLINF ENGINE) GM/MI*,/,
1‘75"40.‘ ' 4F10.2))
NC 443 1 = 1,ANSVR

00000439
00000440
00000441
00000442
00070447
00000444
00000445
C0000446
00000447
00000448
00020449
00000450
00000451
00000452
00000453
00000454
00000455
00000456
00000457
00000456
00020459
00000460
00000461
00020462
00000463
00000464
00000465
00000466
00000467
00000468
0000046¢
00070470
00000471
00000472
00000472
00000474
00000475
00000&7¢
00000477
000004786
00000679
00000480
00000481
000004E?
00000482
00000484
00000485
001700486
00000487
00000488
0000048¢
00000490
00000491
00000492
00000493

—n




s o

{

SEVHELTL) = (.0

Cese INPULT SERVICE VFRICLF OPFRATION TIME (MIN)
(

TR(UFAULTI1S) NFQO)
LFEALCINPUT ¢ 250(SRVTIMIJo 1) oJd=14NACT)

OC @10 J=14MACT
410 SRVMR (L) = SEVHR(L) ¢ SKVTIMIJ,1)*NACILJD /60,
G4 % (CNTINUE

WRITELOUTIRPUT,TT2)

nC 411 1=1,14

VOTTE QL LTIPUT y4l5) SRNAMELT) o (SPVTIMIJel),J=1,NACT)
4ll CONTIRUE

CleStt = 0.0
LSULN = 0,

TUNIT 1
CALL (T MOLY gSUVHR y TUNTT4PLLTNT 3 DI ESELWGSOLNGNPT)

C

"

Ceelde AUAILILIARY PUWER UNITS IN THE TFERMINAL AREA
Cee TNEUT &FL USE FLAGS AND APU POLLUTANT FMISSICN kLaTt,
(

TRELEEULT(20) oNFLO)
197 AL CINPUToS)IIKAPUCT ) oI =1 oNALT)
TFEOHLAULTI2L ) oNFL D)
12TACCIRPUT o 3)LAPULTICT) ) 41 =1 4NPT)

eede TMISSTLANS FREOM ATFCRAFT wHILE IN THE INBCUND TAXI MOCE

ee%e MISSI(NS FR(OM ATRCRAFT WHILFE FNGINF THROTTLF IS SET T(

ee UL TIMO(HOURS) SPENT [N [OLF MOLFE, ARD GATE QUCUPANCY TIME(MIN),

TPLLFLULT(22)eNFLO)

1o AL CIRPUT 2SI FTCLE(T) o=
CETTELUUTPUT o595 LETINLECT)
PO FAULTIEZ2) oNFLO)

1A CINPLT 250 (TONDET) o I=14NACT)

LoNACT)
2+ 1=1,NACT)

COLLD LL=14NPY

I gttt}

IVMEERT = 2¢wIT(L)
T 1le k=1 NACT
AT = TUNL(K)ZA0,.

ITLF.

L) s MACKKI NG INCK D2 FTOLF(K)I*EMTUINGNIK )2 9d) ¢ EMINDLY)

TEergd) o= NACIK)IENGINIK DY FMICINGNIK D) o Lo JI®TMELNT/ZFTAXT(K) +TERM(J)

Ao () AFUCIIENACIKIXGTOTH*KARPU(K) ¢ EAPULJ)

11 CENTIUR

TOTAL “MELSTONS TN THE TERMINAL AKEA.. EMIT(JW1)

TH}S PA .
. ST Qua ’
CU'X‘unﬂlbﬂﬂoTﬁiﬁLtRAcrlquhg

———

00000494

00000455

00000496

00000497

00000458

00000499

00000500

000N0S01

00000502 .
00070503

00200504

00000505

00000506 .
00000507 |
00000508 |
00000509
00002510
00000511 |
00070512 |
00000512

00070514

0070051%

0002051¢

00070517

00000518

00020519 v
00000520

00010521

00000522

00000523

00009524

00000525

00009526 3
00000527 ]
00000528
00000526
00000520 ]
00000531
0000532
000005332
00000534
000005135
00200536
00000537
00700538
00000539 {
00000540
00000541
00000542
00000543
00000544
00070545
0000054¢
00300547
00000548




C-11

UL EMET(Uwl - PLLINTCU) ¢ TERMOJ) ¢ EXIOGJ) + FAPULS)
116 CONTINUE
TF(NANALLEQ.O) GO TO 11S

:
5

g

Coe INPLT ALFPURY NON-ATRCRAFT AREA SOURCE COURDINATES, THE INITIAL
Coe DIMENSTOUNS OF WILTH AND HEIGHY, AND TYHE POLLUTANY FRISSICN RATF,
¢

N e 2

TF(NACAtQa0) N=I

REACLINPUY 4 661) XSINDSYSUND oSTEMIN) oWIT(N)
WRITE(OUTPUT ¢STL4) XSIND L YSIN) o STRHIND) yWITIN)
REAULCINPUT G2 VUEMIT(TI(JD R Do J=L NPT

wITIN) = MWMITINI/2.0

11s CONTINUE
PC 211 N»1 NSRC
CRSEINI=XSIN)SCOSWE=YSIN)eS INWD
JIL PwSEIND)==XSIRM )OS INWO=YSINI*COSWD
(0 21é N=L NKECPT
NWRINI*=XRECPINISSINWO=YFFCPIN)I®COSKD
CRRINDI=XRECPIN)SCOSWD=YRECPIN)CSINNE
J1Y CONTINUE
TRAINSKCLEQLC) GN 1D Y02
VO 2408 NS= 1 oNSRC
FEFEI(NS)=STRHINS)
KSTABINS) O
TEAMEFFINS) o CT L ID)IKSTAR INS) =)
wSMD RS
M2=2*STKHINS)Z(2.4%5280,)
NESe2 d*WITUINSYZ 2.4
i | XL=0
! AMIN=A
wWeOD st
CALL PSEUNCLESS s AMOD G BMOD o TX g TY o TZoCX o DY oJSTAR DL Z oKL
KSTARS*KSTARINS)
FEFFS«MEFINS)
NELYS[LSS*2.4
DELL=lL2%2.4
TxT=Tx
TYT=TY
21=12
HINLTSZRECPG
O 2409 AR NRECPT
STWllewl{TINS)
TweDWk (NR)=PWSINS)
CosCwk (INRI=CWSINS)
HRECPY « ZRECPINR)
PFA=L,
[F(UmelE o=wITINS)) GO TO 2409
NRFLAG=D
3 X IRACK=0
TEULwell «WITUINS)) GO YO 231
TFCCOWRINR)=XL) o GE L IDWSINS)IeWITINS)IN) GO TC 241
AL TTLEOWKINR D =XL) oL To (OWSINSI=WITINSIID) GO TO 232
VEASCUW=XLeRTITINSIIZU2®nITUINS))

00200%49
00000%%0
00000%%1
00000%%2
00000%%13
00000554
00000%%%
000005%6
00000847
000005%8
00000584
00000560
00000%8 )
00000%62
00000%6*
00000%64
00000%6%
00000566
00000%67
0000088
00000%6 4
000008 7C
00000871
00000872
0oNons Iy
000008 T4
00V00STY
000008 T¢e
Q0000817
00000878
00NNOS ¢
00000880
00000%81
00000%82
000005813
00000584
00C0058S
00000%8¢
00000587
00000588
00000564
Q0090590
00000541
00000%9?
000Nn0%0 !
00000444
00700894
0000084 ¢
00000897
00000%SR
00000%9¢
00000600
00000401
00000602
000006012




H — RS S e e -
Cc-12
TN L wSES) =Wl TINS)H I (OWRENE =X DD/ 7 oonNNnsne %
noOoRt N ) =TWSS N0ONN6NSY 1
ALTARS ) = (LD WE N2 )= XL )= (0 WS INS)=wl T INS)D )22, 00N0060EH ;
IHALKR: | 00)NN607 ;
1 SE A 2%) 00070604 ‘
i 7 NRFLAGE ) 00IN060S
ofa=]. 0000C610 :
\ RGP UEN AR A SOURCE DLSPERSTION CALCULATICRS RY FUNCTYTIEN 0000611 «
"Tkan®, 00100612 a :
YAl TEMETIAVIN S R STARS e b SO NPFLAG ol rALK)*CE NVE 00Y0NEL Y '
AaTTINS)=ATR I (‘0000&!44
YoMz [EMe PEA noooohlr,
£ EA¢ Lt ® ek ] 000006 1 ¢
O ERE LR cONONeL?
1 xo 1 Q0IN06 14
1B thAl Ae! Celid 1 XPY = 2 o0N0Q6 1 <
TR ARSEC T Red) LX2T = NS 000620
o PO BT I NF e SUM OVER AL CORTRIFUTICONS FROM 000J306¢1
Axt ) N HCYSe 0010062
AT LT AR D g N s (D ATLUIXOT oK gNE ) e MIT(KP NS)®TEM 00100673
ell e LS T e ) TRECIAT A K O G NE ) rEMIT(KP G NS ETEM 00064
Yy . l‘l L \.00)“(-:"
FiGloetnet wal b G T 2% [SIAIVI0 I [
e { 'y 0?7
) O P4l S L 020C06 2~
) V1T vt DONN06
T 0006 IC
3 Wi CERERP IRATIONS SR O™ MICE =GUANS PER CURT(C MFTER INTYY 00006 1)
. Taadvs 2I0E YN A0Y0D6 YL
£ J=] eSS 002006 41
LL=)leb 2V 000006 '
TtJiLv ) O0NN0A 3
He k=]lee 00006 4
) AV in o' b gd) = Wk CAT(R G NUD G g) e TNZCUNINLIR) 000006 T
oa Chval CALC UL T FOLLUTART CONCENTRAYLIONS 000NN &
AETTEC Tt Y o200 INAAFLTILLL ) dell =Y oNPT) RLATOR Ra TR
SR AT LAY Y o220 L X g TGO ™) o/ g I X8 THO Y, /, Q000 )G
3 Lo ¢ Luie P00 JTANT EMISSION KATE (CCUNDSI o THRQe o/ 0Kyt DOI00C Al
PeCo®t 0 20lne® ' 3INe5LRG,0X) ) CO2D0€C«?
FRE- e uUT0aY ¢ 22) (SMULANLTILS) ) o d2]l NPT C0NN00« Y
SULAY L e g TR Y T et AT RCKAFT LAMCTING Yy aXeh(TLlual) ) Q000644
: NI e e Y ECe TN, X e CUTHILNY QUFUING  F4aaXxoH(FL0GLD)) 000N064"
WFLIY L ITPLTY G260 (ST (TULD))ed=2]0PT) 00NN
PRTLIMe s TRC Yoy /o lX o8¢ ATRCRLFT TZKE=CFER 34X 5081010 ) COAN0eNT
ELRp A TvuTel2e) (Wit Eld0d)lel)ed=14NPT) CO0NDE 4
|RER TOT e ) (Al LELJGI 02 ad=l NPT C00N2640
PLLELY oY Co ' ¥y oyt TRl et APELN '0‘!‘.“"“0]' ) C0J00650
C3E N RN XY (CRTXI LTSI wde]l GNPT) 00N0N641 3
Fre 6 VoL T o EF 2T LALLM wd=)loNPT) (AR R AT
v AUEER e TE P o ixyt NLTEOUND TAXTWRY CeeX e loal ) (02651
PV, ey Yo /e Xy ¥ TRROUME TAXTWAY YhaXentblu el ) QOONN6 "«
BTyt Tou Ty 0 APLLTRTY LG ) e d=14NMT) a000644
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C-13

SCRMAT(LME,TBOy"* /o LX, '+ TERM, AREFA TAXI Y eaXeS5(FL0.1)) 00N00659
000206¢ 0

WRITHECOUTPUTLISILENMIDITILIY) s U= oNPT) 000006¢ 1
FCRMAT (LN, THOD, %%, /31X, '* TERM AREA FNGe ITDLE®3X,5(F10.1)) 00NN06E2
WRITFLOUTRPUT 429) (EMITUIJUI) el )od=]l (NPT (0000663
FORMAT(LIMH®, THO,***,/,1X ' AIRCRAFT AREA'9X,5(F10.1) ) 0MN006¢C4
WRITELCUTPUT L30) (EMITCIJ(IN2)od=l NPT 000006¢5
FURMAT(IHe TEO " ® /o IXo*'* NON-AIRCRAFT ARFA',5X,5(F10.1) ) 00100666
FORMAT{LIM® o TBD,* %, /3 lXy*® SERVICE VFHICLE® 4 TX,5(F10.1) ) 00000667
THINAVE FQ.0) GO T 1001 00)006¢8
wRITELE33) 000006¢€9
FORMAT(LH® T8O, ' %,/ 1X,*'® ACCFSS VEHICLFE®) 00200670
NC31 N=lWNAVR 00000671
WRITFLLUTPUT 35) Ny (ALSFIN T J(J)) oJ=14NPT) 00000672
FOPMAT(LH® G TERO, " ® 0,/ IX o' %', 16X 1344Xe5(F1041) ) 00000673
CONTINUE 00000674
WRITE(CUTPUT 331 00NN06TS
FORMATULH® (TEO, "% /41X, 79(%%),//) 0070067¢
WRITEL(LUTPUT,1000) 00000677
FOOMAY (LMD C00N0678
CONTINUE C0N0Q679
S0l N=lhER 00)006E0
WRITELLUTPUT¢8L) NRUSENIN) o XPECPIN) o YRECPIN), INAUTLTIJ(I)) 2 J=1NPT)CO0N06R ]
rCRMAT L lX.?Q("'l./,lx."‘.TGO."'o/' 000)06“2
LXe " * ' OX " PCLLUTANT CONCENTRATIONS ¢ M/Z(M=MICROGRAMS PER (URTIC MFCONONERS
TERT G THO W% /o 1X,**'TH0, 00300884
TRl X0t LXKy PRECEPTURY g1 o TEO o " #' /41X %, TBOs'#,/,1X 00NDN6RS
PRV LOXGYCOCRDINATES (¥ g F 70309 gFTo2,% ), TBO ' ®% /421X, ¢*,TEN0 )D06EE
e /)Xt e, JLXeSLABL2X) ) 0QJ00C6RT
WRITFLUUTOUT 4 83) (RECCAT(Ly1JCL)eN) JL=14NFT) 00000688
FORMAT(LH® G TEO,** 0/, 1X,'¢ AIRCRAFT LINE ®,11X,5(F1C.3) ) 00000689
WRITF(CUTPUT 384 )LRECDATIZ241JIL)eN) L =]1¢NPT) C00N0es0
PORMATLLIH® , TED, "=,/ ,1Xs*® ATRCRAFT APEA ', 11X,5(F10,3) ) 001)00691
WRITEF(LUTPUT 4B2)(FECDAT(23,1JIL)¢N)oL=1,NPT) co0NN06S?2
CORMATULIH® o TRO " ® ', /o 1Xo** NON-AIRCRAFT ARPEA-LINEST* 42X e5(F10.3)) 00NNQes3
WRITE(CUTPUY 4BS)(FECUAT (4o TJIL DoND) oL =1 NPT CoN0Ce94
FORMATULH®, TRO " ®' o /41X o' 12X *TOTAL 39X 5(F10.3)) 00000685
WRITE(LUTPUY,38) 002006%6
CONTINUF 0000687
ee INPUT FOEMATS,.. 00000648
00N00649

FORMAT LI ¢ 3FbBaU) 0000700
FORMAT(15X,€615) 000007
FCRMAT(5X,1516) 0009070
FORMAT(ER,2211) 000007
FORMAT(S5X,15F5.0) 0000070
FORMATILISX5F10.0) 0000CT70S
FORMAT(15Xx,2F1040) 0000070¢
FORMAT(LOX,E€FL1040) C0Y0JT707
FOFEMATILIOXK€FL10e04FBCyI2) 00000708
FORMAT(LI X 2E45Xs10FS.1) 0000708
FORMATE]ISX,4F1040) 00000710
00000711

TOAMAT(LX *POLLUTANT CHOICE 'y 10A4) 00000712

FORMAT (I X, *ATRPURT PARAMETERS:®,/, 00000713
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C-14

1Y 2@ *AUMBRER CF QRELEPY(ORS®,
CRNLY ) LA/ TIA INUMBE R OF FLANAYSY,

OO Vgl Ze Y e CNUNRER OF TAXIWAYSY,
Q200 V) e/ TUa INUNERE (F APRONSY,
SRl V) lae TS ey CNUMREE DF TERMINAL AREASY,
FOELY_ V) Taa /T2y INUMEER IF ATRCRAFT TYPESY,

260 ")y léy/oT20 "NUMBFR (IF ALRCRAFT ENGINF TYPESSY,
GLELY ) 14y T4 *NUMBER DF SFRVICE VERICLE TYPESY,
CLSLY_ V)l /e N da e tNUMLER ('F ACCESS VEMICLE PDADWAYSY,

JUTLY 9 ) lae/ZeT 24y "NUMHLUR (F ATKO(RT NIN-AIRCKAFT AREFA S{UR(ES?,
CTLE=0),14)

FORMAT T2, 0 1AXE SO ED $aT20,10F6.1)

CCRNATLI2, YR LDUND SPRED ¢, 120,10F6.1)

FORNAYLEY o T 1OND SPTERD ¢, T12C,10F€. 1)

FORMAT(T2 00100t T 1wt YW 120,10F7.%)

CERNAYLET2 oYL ANDING T ME aT20,10F7.5)

FORNATLT2 Y 2ARE -NEE T IME YLT20,1087.%)

PUaAATET S S ThE CAFT NPERATION SPEET (MI/ZMR)y AND TIME (HE) 1)

MAT(LS Y Lol F6a2e2X )

VO ATETS MM OF ERNGINES PER OALRCRAFT,T40,151%)

FOONATLIYS v ALRe AT ENGINE TYPFSY ,T40,1515)

PR AT LTS G 2N LLARY POWER UNLT FLACSY T40,1%14)

CURMATUT A o STRyICE VERTICLE OPCFATINN YIMEIMIANG)Y)

(ar2V 008 %8 P UTANTY EMISSTON PACTORS== 26MPH URBAN AUTCEMORTLE

.l““:"/"""‘t.."

U, T 0L ITANT EMISSION PACTORS== 1O MPH URBAN AUTOMOBILE
LATF LE 1% o215 s5F 00 )

AVATLLA G YFOARAY DARAMETIRSIE /2, (T8,8F10.%))
SNAT LAWY RIZONTAL ANT VERTICAL SPREACIY 3/ 415, "RIINWAYS *,
Vo e e/ TS " TARIWAYS 0 10 S e /o 1S APROMS 0 ,2F1045)
Tt ATEIXN g La e «m(EPTOR (CORDINATES (XoYo2023%,/7,
A TRIETT R
CRER LTI TR, 260))

n00NoT1 4
00V00T1S
00000716
00Y00717
00)00718
00000719
00000720
00000721
00070722
003007<3
0000724
0000072%
00000726
00200727
00000728
00000729
00000730
00000731
00300732
00)00733
00000734
0000735
00000736

THAQONODT 3T

€0000728

TR0000073¢

00000740
00000741
00200742
000007«3
00000744
Q0000765
CON0CT4E

bR T EEXG AF VANE BTG = b el e F YL AX G WIND SPEED =0,F642.00000T747
LY MR I "IN IR ECTTIONT o FQa 0y CHRHOREESTY /0 LlXy "AMBLENT TEMPERPAQOQOOTAE
Tl P ab el ¢ THOGRAFSY OXGYSTADILITY CLASS INPCEX 2%, 11 ,2X,LIC00)Y00T74Y

FEICEY 30,50 o)e" FTLY)
TR AL R, Y AR A SOAUSITSHIX WY ) ot FICHT yWIPTH) ' 474 (T544510,5%))
CeMAT (S Pde (M)
PO BT 26,00
EURMAY L VR =0 INT (L CREINATES OF RUNWAYSY o7, (T15,6F10.5))
PV TR AN INT CLORDINATES O TAXTIWAYS O /7 (TS €F1CaH))
AT UL AL PN DN LEDRDINATES CF AFROUNS® o /74 (TS,6F108))

000007%0
00N007%1
00000782
00000753
00000754
C00007%%
00000756

COOR AT G N = TENT GO CRDINATESy TRAFFIC INTENSETEFSe AND INDICAYOODOO?ST?

1 68 i AP S yeurlCLF RUACWAYSY)
AT Y8, TP 024 13)

TiT AT SR C)

EOEMLTUIAE Y N)

UALLTY FRA -
s b "’"'.l . pp@ /
unal

g ;10\
o Xk

FROM COF

000007%8
CON00THY
00000760
000N0T¢ )
00000762
00000Te 2




ARSI U

FLOCK CATA

INTRGER CRAULTYL2 M)
RYaLed SKNAME(L @)
CCMMONZSERVML /SRNAME

COMMONZDEFLT/ZNACLLIOD) o FLNDGLLO) o FYKOFC10) oNGIN(LI0) o INGNULO)
LEMI(S a4 oS ) o [SRW HRW,y
JETIXTECLO o TXTOCL0) qDSTW G HTHDSRAGHRAGEFUNIS) o FFUL IS ) oL SAR,HAFR,
VSRVTIMEL0 014D o RAPULLO) o APULS) o FIDLE (10D o TOGNDCLO) 4 DEALLY

COMMOM ZEURL ZERC LS D o BEGLS)

COMMUNZUNZCL o XWL o YWL o 2W L o RW2 o YW IWZWCOFF 1o (UEF2oe VAL VA2 W VITL VD2,
(o TIME GWWALZ oVALZ VOV s WS2 o WSC v JAL « SNANGU SANe VI V2 V12, Vi 2

“VALL ¢ VSRR EP
FATA NACZLO®L0/

CATA
CATA
NATA
CATA

“ATA

YATA
LATA

TATA
naTA
UATA

ATA
“ATA

ATA

CATA
“ATA
(ATA

YATA

YATA

JAMS

Yk

FTAXT/Z10%10./
FIXxL1/710005,/
FIXTO/Z10%12.7
l‘Sln'NTh/-Oio.\)O.‘/

LSRAWHEAZ40U95, 002/

Péa SERVICE VERICLE

FTAXTI(LO),

IlNl‘(-lt‘.Ol‘ﬁl..O\lv.Ol‘)So.Ollv.Cll/
FIKUR/Z 100, 0111/
NGIANZY 0027
INGNZ Lo lolo Yodad 20N 0209/
'N‘/}'o']o‘)‘olsol( \)o"l.*l!]'o '3-‘510lf‘.c00-0ll-~l0

SR el e N 10l 9 e Ll abl 1000039320 0l@eo72eb52 ¢S50 reBBeCaban, I8
1 Ser el G sl VRO G 0Tl 00 I8 0%00,0.001 006,
“lere 2403 s el sl eve 0l arlere0lodtadeletSiBaeélealoeally
“l35e303et @i Ve 1S3 red i verelreleeQ@reMbreSvelocleelée 00,
“teBredBrateedreB 12 levet20ebretineld e Dre90eSr1 et 0eCloeFralnete
el eVl o3 ed v e reT0lel e 0l s 8abolaGylavtaea?/
CSRweHFW/.03,.002/
VAL VA2 oVU L oV 2o TIME G TATL /145002509000 0018000e01114e0R% .,/

EPURZI2 0300447503006 01900117/
QFUl/IC.l(‘ud.bZo?-R(n.l'io.ll/
(SAK  HAK /U099, e 001/

F‘\‘/lc‘f.‘l'.‘loqllﬂsot‘t",)quOQO,
B/l e81edledhe0e32448%5,0,0/

SNVYIPIM». .«8. 'a"o"“-‘t!“oi 050. oQ'U.O'.‘N..lS-o\O.vC .Ov
250 02%004%0.0436015%0.0412¢¢04e1%09 7000,
1500150150100 0100s10aeSetHeeHe00.00
Oevl0es0atl0eslCeovl0ceSerDearberay

‘ '.ll'o 020."0-"0.'[0.'00'0-00000.Q
:0.»\‘).O“io"00'&‘00!200"(‘.'10.0‘00 00‘00

10, 1Serde v Hervhe 05. L AR '9‘00/

TYPES,

0ONN0Te &
G0INOTLs
000007
¢Co0N0Te?
00000768
00000769
o0nnnr o
00nN00T71
ooonorr?
0000077
Q0010774
C00N0T TS
000N0TT7¢
00000777
0000077
00000779
00000TRQ
00007 L
000NQTHY
000)Y07x 3
Q00004
Aa0NOTes
QO0QNTHE
0oa0oTe?
oo000TEs
Q0I00TE
2003070
QoNaazat
0000074
(Aol lalo Ak )
00000744
C0000T74S
Q00007%e
00000 7TGY
00dJ0798
0070074
00000800
00050801
0000802
000008 =
Q0JO0R "
0O0INIR
Q0N o8B
000807
00000808
00000809
neonos10
0ea00811
ﬁOm)O!H 4
00300812
Q0NN0814
N00N081S
00000816
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c-16

DATA SKENAME/Z*TRACTOR ¢, RELY LRD® (OCONY LLES,*CAR SER ' tLAV TRK *00000817

‘ ~e PWAT TRK YLYFU0D SRV, *FUFL TRK,*TOW TCTR', *CONDTNR *,*AIR STRT 00000818
t ~e SLPU FRNT G 'CPU REAR Y, YTRANSPTIRYY 00000819
( 00000820
CATA KAPUZ&Y ] ,6%0/ 00000821

DATA APU/Z2.824elle1e24404404/ 00000822

DATA F1IDLEZLQe,03)/ 00000823

TATA TGNDZL10®S2.7 00000824

CATA CHAWL T/ZQ3e )/ 00000825

EAD 00000826




€~

SLRFOUTINF CASOLNIXMIHR  XMIGAL 9GAL o XMILFyPLLYNT ¢NPLTS,TUNIT)
XMIHR=ASSUMED AVERAGE VEMICLE SPEED
XMIGAL=ASSUMED MILES PER GALLCN
GAL = GALLOMS CF FUEL CONSUMEC

[F UATA GIVFNM IN VFHICLE MILES,
C=====XMILE=1NTAL MILESS
APT ¢ XCC L ETC.

(=~==-PARTICULATES,

CIMENSTON PLLINTI(S)
COMMON/PLL/NPTJJULS)
COMMON/FUEL/ZEFD(S)EF(S)

GAL MUST BRE SET FOUAL TC 0.0
SET FQUAL 7O 0.0 IF USING GALLONS

AKE THF EMISSICNS IN UNITS CF POUNDS OR GRAMS FOR
CARBC'N MONOXIDE, HYDRCCARBONS»
TUNIT = O MEARS EMISSICONS IN GRAMS FLSE EMISSIONS IN PCUNDS.

00700827
00000828
00000829
00000820
00000831
000120832
00000833
00000834
00000835
0000083¢
00000837
0000083¢
00000839

(CHEREr e A2 240N ERER SRR SR LRR P RN KRB AR TA XA ARRLLARRURINR KRS R 0L 2 hu2%00000840
CASCLINE ENGINE POWEREF MOTNR VFHICLE EMISSIONS ARE CCOMPUTFL ON 00000841

c
(
c

THE EASTS COF STANDARC EMISSICN FACTCRS AND ASSUMFD SPEFD

CEVENCENCF,

00000842
00000842

(e AL SR AR SSCHR L CRRRERRBEPRB AR RERE AR RR AR EE AR A RR IR B kRSt s Rt kR INN084 4G

c

SPCU=LL 5% (XMIHR) *% (-0,845)
SPHC=7,0¢(XMIKR)*%(-0,649)

CPENE =] .0¢0.01262%(XMIHP-19.6)

A= xMIUAL=GAL

IFLGALLEQ.ND.O0) A=XMILE*XMIGAL/12.5
PO G J=1oNPLTS

T = 3JJ)
TF{l1sFCa%) FACT
IFLl.EC.3) FaACT
TF(lelGal) FACT
TFCL.6Ca2) FACT
PLLTATCT) = FACT
IFCTUNITONE LO) PLLTNY(T) = FACT/454,
CONTINUE

PETURN

N

AsEF(4)

ASEF(3)*SPNC
A*EFH(1)*SPCC
ASEF (2)*SPHC

00000845
00000846
00000847
00000848
00000849
00700850
00070851
No0N0BS2
00000853
00000854
0009C855
0000085¢
00000857
000008¢8
00070859
00000860
00030861




r-vvw-ww“_ T TR ——r—
Y

|
| .
i

FUNCTICN CAVL (X, YR ZR} 000008¢2
COMMONZUNZDL o Xind o YW1 0 ZW ) o XW2 o YW2 o IW2CUEFLoCOFF2, VAL 4VAZ2,V'leVI2, 000008¢?
“NeTIMEGVAL2,VA22,VUL24VN224WS2¢wWSCoTAD o SNAN,CSAN,VI,V2,V12.V22, 000708¢4
=TAILyVSyRR,SP C0000865
COMMUONZMET /WS omD o JSTAR sHE TD TEMP, XZ 4 SUDOY, SUDOZ 00000866
(COEEIL S AL P2ABBIRL PR RIS NS EBR USRS RP NN SR VRS SL RNttt o ottt 200ss 00000867
( CALCULATION ©F POLLUYANT CONCENTRATICN DUF TO FINITE LINF SQURCEH, 00000868
(ASERALSEX AFER SR L LHR R PRBNRI UL LSRR IS EBANNBNSNI RN RO RSVt et ese(00000869

I SuB=C 00000870
NSUN=0 00000871

1 SA(C=C 00700872
(RAF=zQ,. 00000872
CAN=0.70T71 00000874
FMIN=30.7528Ce 00000875
wLLEM=hLID/S280. 00000876

( [T ULk A GENFRAL SET OF NOTATION SO THATY SAME CISPERSICN CALCULAT[000008T7
C CAN ok USED F(F SMALL-ANGLE CASE wHFRF LINE IS FURTHER SEGMENTFD. O0000RTE
xi=xwl 00000879
Yl=Yml 000008¢€0
{1=lw] 0000N8E€ 1
A2 Xm¢ 00000882
YZ2=Ym¢ 000008€&3
lesdwe 00070884
[+ (Z1eGELHLIDM) AC TO 600 o00no08es
1F122.GT.HLIDM) GC TC 11 00000886
t€E I 5 00000887
Ll xe=xlel(xe=x1)s(HLINDM=21)7(22-21) 0000088¢&
YO=YLe(Y2=-Y1)®(HLIOM=21)/7(22-21) 0000088¢%
Zi=hLICW 000008¢cC

S LAY IX2=-X1)te24(Y2-V]) %2 00000891
WL=SCRT(TLXY) 000008G2

TF (CLLletQePeANIeZ1e5Qa22)GO YO 600 000008%3
LXYZ2=DLRY®(22-L1)*%2 00000894

W Nn=SCFTLIOL XY2) 00000895
IFLISUENESO) GO TU 6 00200896
ANSECLN 00000897
CC<Tw=pLL/00LH 00900898
SANTR=022-21)/TLN 0000089S
NI FEL 2 00000900
TFLARS(PROJL ) el Yol E=2CIPRLJIL=C, 20000901
SNFI=pROJL/TLT 00000902
ASNF=AFESISNET) 000009013

¢ CONTINUF 00000904
[FIYLleGTaY2) GO YO 00000905
xb=XZ 00000906
Yr=Y? 00000907
xt=xl 00000908
yL=vl 00030909
ot TG 2 000920910

1 ak=x} 00090911
Yr=Y] 00000912
XL=x? 00000913
vi=y? 00070914




C-19
2 CONTINUE nnonNo91e
TEST RECEPTIO LOCATICN RELATIVE TN LINE SOUKCFE AND BRRANCH. 0000091¢
1F (X1-=XZ) dT42H428 00020917
27T XMAA=X/Z 00000918
XMIN=X] 0000091S
¢C YO 2° 00000920
26 xMax=xl 00000921
XMIN=X2 00000922
29 1F(UXMIN=XF )oGFL4001) GO TO 500 00000923
XFARk=XF=XMIN 00000924
(wIA=XFAR+SUDOY 00000925
NedB=xFAR+SUNCZ N0NN0N92¢E
TFUWLALLFL 0 URJDWEHLLELOL) GO TD 500 00200927 |
TFAR=(wCA/WS 00000928 P
TFRP = WOB/RS 00000929 ;
SIGF=SIGLY(JISTAL . TFAR) 00000930
CTOFL=SIGZUISTAR, TFRR) 00000931
APLU=ABSEPROUL) 00000932
TF(R1.CTax2) GO YO 21 00000933
XA=XxQ 00000934
YAzY? 00000935
/h=L2 0000093¢
AM=A] 00000937
YR=vl 00000938
2r=21 0000093¢
GE-TC 22 20000940 ¥
’1 xA=x] 00000941
ya=v} 0000942
la=21 00000942
yR=x/ 00000944
yYe=Y2 00)N00945
lF=/2 00000946
22 CONTINUF €0000947
TPLISACLECQLL) G2 TO 4 00000945
TFIYFPOTLUYHe4,*5IGF)) GO TO S00 00700949
TFIYRLLTLUYL=4.*SIGF)) GO TG S00 0000095¢C
[F(LF«CTa(Zc%4.%SIGFZ)) CO TO 500 00000951
TH(ZR LT (21~-4.%SIGFZ)) CO TO <00 00000952
€™ Yy 3 IF ANCLE IS SMALL 00000953
1F (ASNF o1 Te CAN JAND. ARS(SNTH) LY. CAN) GC TO 3 00000954
TF(YP.OTL(YHe3,*STIGF)) GO TO 500 0097085%
IF(YFalTalYL=3,.%SIGF)) GC TO 500 N0NNQ9*c «
ITU2PeGTolZ2+43.2SIGF2)) G TO SO0 0000NGs 7
TP(ZF L To(21=3.25IGFZ)) GO TQ 590 002094
L=X1elYF=Y])o(X2=-X1)71Y2-Y]1) 00N0Qut
TE(XLToXB) RC TN 333 000009¢
TE(XRGTaXA) GO TN 33 001309¢1
Y=ayw 000009¢2
C T & 000009¢3
LFCT XY VALUES (N LINE FOR SMALL ANGLE CASF 00010964
X=Xk CC0009¢5
TFIXk JGTaXA) X=XA 002009¢6
YYLe(X=XL)I® (Y =Y]1)/(X2=X1) 007009¢7
| €aC =1 0000096 E
LU=2LelX=X1)*(22-21)7(X2-X1) C00099¢9




C-20

Xi=X
Yi=y
X2=x8
¥2=Y8
12=18
X=0.5¢(X1¢X2)}
Y=0.,5%(Y1¢Y2)
GE X4 S

iy K=XA
Y=YA
ot TU 4

3yl X=X@8

Y=Y8

4 DwD=Xk-x
DN l=0wd
TFCISACHQLL) DWNLl=XR-X]
TF(ISACL{Qel o ANDJNSUBLLEL]L) URD=CHWNL
‘wWOYl=l Wl JeSyroy
‘WYt Wb eSULCCY
Tnll=(w! ¢SUlCC2

TF (7 a0Y olfole oORJIAWIZLFL.0,.0F.DWCYL.LELCLIGO TO SOC

IF{X1abGer2) GU TN 44
Ellela=Xx1)t22-21)/X2-X])
T 444
wh Z=2lely-Y1l)e(22-21)/(Y¥2-Y1)
v TONTINLE
((»oult STANCARD DFEVIATICONS,
Thabk=z=_ w0 Y/WS
TEav={wli/nS
Thebl=l WYL /WS
STHRI=STOYLJISTARN,THRI])
LeM=AMAXLIO0L2%0WNYL,STCHL)
1F (LA NESC) [SAC=1
[FUISA0 arQ V1 )FLEVM= I %FLEWV
TFISLFEM LT ENMIN) FLEM=EMIN
¢RANCH TF ANGLFE I5 SMALL AND LINE SCURCE IS LONG.
TFUIAT oNE oUW AND o DLL1oGTo 11 S*ELEM))IGC TC 55
TEUASAF L TLCANGANC.CLL1GT (15 "L EM)) GC TO S5
SIGH=SIGY(JSTAD y THRH)
SIGY=SIGZIJSTAL  THRYV)
TENHZ .41 42%SIGH
VENZ=1e%142tC1GY
FELASMF ol To0 1o ANT o (ABSESNTHI) LT LCl) GO TO 45
6F YO 445
4% ARGLL==((~*=/)1)%%2 JOCENZ®:%*2
ARLZIZ2==(1R+71)%%2 /DENLI*%2
Nl IC &4t
44 [ ONTINUS
APG=LSTHE® A CNF [ 282 «STGVER24SNTHER2 RS [GH2*?
FARG=SCRTIAFRG)
/\=~IU-(7/‘lo“l"."SlGH‘Slcv)
AL=LLN®A
ANG = {YR=Y]1)*CSTHESNFI*SIGVe®?
AWGel=(7R =21 )%SNTH*S [GHe%2
R le==(IP+ 1) SNTHRSIGH**2

THIS PAGE IS BEs )
FROM TQUALITY PRACTLCALLE

00000970
00000971
00000972
00000973
00000974
00000975
00000976
00000977
0000097¢
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BAL=~(A2G]1+ARG21)/(1.4142%SIGH*SIGV*RAPG) 001701025
HAZ=~(ARGL4+AKG22) /0 1.4142%STGH*STGV*RARG) 0070102¢
ARGY L=AL +BA 1 000010627
ARGY2=AL+BA2 00001027
CLS(YR=Y L)% # 7 /LENHR® 24 (ZE-Z 1 )%%2 /DENZ* %2 00101029
(2=(YR-YL)*%2/DENH* %2+ (ZR+ 21 } %2 /DENZ*%2 00001030
ARGZ1=KAL®*2-Cl 00001021
ARGI2=BA2%%2-(2 00001032
446 TF(AFGZLoLTo=10.eANDJARGZ2.LT4-10.) GO TO 500 00001033
[F(ARGZL L T.~10.)GUTN 2411 00001024
TE(ARGZ2 LT 4-10.0G0T0 2412 n0001035
LF(DWL.GTXZ) GO TN 100 00001026
SACL=tXP(ARGZ]) 00061037 g
FAL2=EXPIAFGZ2) 0070103¢€ |
GCTO 2414 00101039 1
241l FACL=C 00701040
FAC2=EXP(ARCZ2) 00001041
GCIC 2414 00001042
412 FAC2=0 00001042
FACL=EXP (AKGZL) 0001044
2614 CUNTINUE 0000104€
19 CONT INUE 00001046
€ 65T PILLUTAMY CENSITY ANP TTS GRALIFENT(ID ANY). 001701047
€ MPEL ASSUMFS CCMSTANT ACCELFRATICN (0K DE-ACCELL) AND EMISSICN CN RUOODO104%
£ LENUING ANL TAKE—CFF, 60701049
XSI2=(X~XW1)*#24(Y~YWL) %% 24(Z=ZWl)%%2 0020105C
XST=SCF1(XSI2) 00001051
[FOXEXW2 ol Te0e0R 0 YEYW2 L Te0sORZ*¥ZW24LTo0) XST==XST 00001052
gL= 1./0L 00301053
IF (1AC oNE. C) CALL GMNL(XSTLQL) 00001054
C RLANCH IF ANGLE IS SMaLL 00001055
IF(ASNF oL ToeOoleANT, (ABS(SNTH) ) oLTo0.1) CC TC 50 00701056
EJL=FACL#(EFF (ARGYL)-FRF (KAL) 00901057
FJ2=FAC2%(ERF(ARGY2)-FRF(KA2)) 00001058
( BAF(1=C RAR 00901059
(BAF=( HAF+0.35355%CCFFI=CLE(FJL+FJ2)/ (AXSIGHES IGV) 000010€0
IF (CHARTLEQ0) GO TN 49 00201061
IFIAES((CRAFC-CEBAR) /CBAK) JLF+.00010) GO TO 600 00301062
IF(IBUG.FC.0) GN TN 4y 000010¢73
4< CCNTIMNUE 00001064
TFINSUEeLT el e AND L DLRS.CT. (OL%CL)) GC TP 60 00201065
GE 10 €70 G0a01n¢+
¢ CMALL~ANGLE APPH(.XIMATICN 00N010¢ 7
50 ARGYY=—(YP-YL)x%2/CENHE®) 00)010¢
TF(AFGYYelLTe~1Ce) GO TC 50C €0)C 10¢
FAC=0.5%(FACL+FAC2) 00701077
HRAC=F XP (AFGYY) 00361071
2417 CONTINUF 00001072
(RAKIN=( AR 000C 1073
CRAF=CEAK+CCEE2%QLANLA*FACXBPAC /(STICH*SIGV) 00101074
IF (CEAFGLLFCLO0) GO TO 446 0000107¢
‘ IF(ABS((COAF(-CBAR) /CBAP) .LE..N0N010) GO TC 600 00001076
494 CCONTINUF 00101077
1F (ASNF.LT.0.COL) ASNF=0.001 0000107¢
TF(LSUBLLT.1) GO TO 600 00201079
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TFLOLES LT 01 *DL) ) GO TO 600
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NELL=LL2-21)/7R5UN

XRSsa2 -xl
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X=Xl
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ANSUL = Lo tDLREZELEM
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Xe he(xlexy)
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e x ¥g

&L v ¢2
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Findl ¢ 2 DENLZL W

TRAASAE oL TaOul e ANDG LARSESNTHD ) L TL0L1) G0 T 101
P . N

ARGEL =(ZP =20 120 2/NENZL ##D
ARG ~(2RAZLDICH2/DUNIL O

ot T 10

TLard/nS

CENML = Lo LA2*STGYLISTAR,TL)

CENC #( STHER2ONF [0 20NENZL ¢4 20 SNTHRS2RDENHL *e 2

00001080
C020108K])
00001082
000010813
00101084
0000108%
00001086
00001087
00001088
00001089
00001090
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00001094
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000010496
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ARGEL==((YR=YL)®SNTH=L2R-2L)SCSTHOSNF])ee2/DEND
ARGZ2#==(LYR-YL)®SNTH=(ZR*ZL)SCSTHESAF] )**2/DEN)
FACL=tXPLAKRGZ])

FAC2=E XV {AKG22)
FACLsFACLe(OWC-XZ)*(FACI-FACL) /X2
FAC2=FAC2¢(DWO-X2)*(FACI-FAC2) /X2

GC TU 39

FACL=FAC)

FAC2=FACH

GC TO 39

TFLOLRS LT, (. 01*DL)) GO TO 600
TFCISACEQal o ANDANSURLEQ.O) GO TO &S
[FINSUBLGELLD) Gu TO 60

CAvVL=(BAP

RETURN

END
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SUBRUUTINE C1FSFLIGAL 9 XMICAL o XMILE yPLLTNTTUNIT (NPLTS) 00001151
“ee==GAL % TOTAL GALLCNS OF DIFSEL FUEL CONSUMEDILF USING MILES, GAL MUD000LL1S2
~=w==NE SET FQUAL T Q40====~====m=ceme=e= Sessssccrcrecccmcmrrmenenea===00001153
[ masem XMIGAL = MILES PER GALLONG CAN OMIY IF USING GALLONS====<=v==e=a===0000115%4

..... XMILE = MILES TRAVELEDS NFED NCT BE SPECIFTED 1F USING GALLONS===-0000115%
..... XPToXCCoETCo ARE THE EMISSTONS IN UNITS (F POUNDS NR GRAMS FOR~==-000011%6

----- PARTICULATES: CARBUN MONUXIDE,

HYDFCCARBONSy ETCemmmmmm = e -===00001157

cmme= [UNIT = O MEANS EMISSIONS IN GRAMS FLSF EMISSIONS IN POUNCS ======-00001158

CTMENSTON PLLINTLS)
COMMUNZFURL ZEFUS) 0EFGLS)
COMMONZPULZNPT D0 (S)
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00201160
00901161

VRSP R N RRAT RR R P R RN AR RN AR R RN AR AN NPttt RRTReRR RNt 0001162

COMPUTE CTESEL ENGINE FOWERED MOTOR VEHICLE EMISSIONS, 00001161
Lt L L R L N R R TR T R L oo o B Y

AsQAlL
1FLALFQ4UL0) A= XMILE/ZXMIGAL
CONFLTs ] /7454,
TFCIUNTT EQe0) CONFCT=],0
D0 L0 Ms L NRLTS
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10 CLLINTEL ) =2 e FLLD®CONRCTY
wETUEN
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SUBRKRLUTINEG CTEUMD (IHOURGSRVMR TUNTT o PLLINT (OSEL o GSOLAHPLTS) 00)01) 14
OIMENSTIEON CNSMRTEL4) o SEVHRELA) ,PLLYAT(S) AOLLE R WA
NIMENSTON ALS) 000011 7¢
COMMUNZPULZRRT L DULS) agoottL ey
COMMOM ZFUBLZEFDES ) FFGLES) 00001178
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(CNAN AN R ROt Rttt ettt Pttt R R LRt RX Rt etRdRbac Rt aneeese(0N01180

(wwonw SUMKOUTINE CALCULATES MOUKLY FMISSTONS IN PASSENGER CAYT ARFA RESUOQOIOLLNL
(mwwm=fRIM (EMENCE PLACED ON GRDUND SERVICE VEHICLF Sommm e mmc e e m e mm - = ~=00J01182
B I T T T T T T T (e R BRI
Coemm=CALCULATE GALLONS OF DEESEL USED BY ATRSTARYT AND GROUNL PLWEER VERIOO0IOL1ES
D0 30 sl 00301148%

N PELLINT(L =0 C 00001186
GAL®CO L THSSRVERCLL)*H 200 S00SRVHR L30T, 0000117
TFLGAL P a0 C) GO T 2 0000116H
PSLelNLeCAL 00d0 ) ) RG

CALL LIESHL LGAL 40000 PLLINT, JUNTTLNPLTS) 00001160
CONYINUE 00001191

AL PO GHSSEVEE (L) SCNSMET (LD eSEVHR L L4)C(NSMRT (1 4) aoontiey

LA AU N 0 0000114

1Y GAL =20 oSKRVES L) SONSMRT(T) 00011«
GSUENSGSULN AL 0000119 %
THLWAL «EQ0e0Q) GO TO 14 Q0L e

CALL GASEUN (L0t Qe iAl Q0o AgNPL 1S IUNIT) (Clbkel ol B LEN 4

U U Me ) MPLTS 000011498

1*JJ M) 00oc 1LYy

2¢ SLUINTELD=PLLTINT L) #ALT) 0001200
1o CONTLINUYF 00001201

T Tuke 0001202
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SUBKLUTINE CUESS2(FCTINGPCGAWPGGRWPZERD,TOL Ly 00001204
1 ALTMAX G NFLAGL NPLAGIWNFLAGA) 0000120%
00001206
CeCCC MUOCIETED FOR P2ZFEQ WGT.0. CNLY 00001207
SEE STATEMENT L6 00001208
00001209
THIS PR GRAM MAS NEFN TRANSLATED FCR THE 160/5%0 00001210
WITH FrLFASE 1=A OF THE MOD=50 TRANSDECK 00001211
JOR 00aoot212
NEAEASTON PGGEH D) LRRESO) 00001213
ANATALARACERRRCIREORRRRROARPRRRERRARRNRRRRRRRRARRRERtRRRRERRIRRRRRRRRR 00001214
TELy SURRKUUYTAE FINDS A ZERO CF THE FUNCTION FCTNIX) 00001215
FCTN MUST B F PERINFD RY AN EXTERNAL FUNCTION STATEMERNT. 00001216
PGGA AND PGLB ARE ThD INITIAL GUESSES 00001217
TOLL = ALLOVARLE CEVIATION FROM Z2FRC IF NFLAGAs=] 00001218
« ALLOWABLE CILFFERENCE RETWEEN LAST Two P2ERD 00001219
VALUFS TF NFLAGG = -] 00701220
ALTMAX = MAX NU. ('F TTFRATICNS 00001221
NELAGS = 1 1F WANT PRINY OUYT  VIA THE SURECUT NS 00001222
NELAGY » O 1F NO PRINT CUY DESIRED 00701223
INDTTALLY COUF SFYS AFLAGL=0 . ¥ 0001224

A CIVILFE (nECK IR EXCESS NOo OF TYERAYIONS OCCURS, SEYS NELAGL=1 00001224
B R T T Y T BT

00001227

HLEPsArSIPCCA=000R) 0000122R
NELAGLSD 00301229
ANl 00001220
DL =RGGA 0017012131
OCGL2 bR LGR 00Y0123?
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1A 00001234
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FRLQALFOTNEPGRA) 00N0121%6
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@ VALUETANS(FREA) 00001240
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o Too 100 00001245
CEVE s CTNEPGGR) 00001240
PEANFLAGA) aebed 00001247
CVELERLOETA) =PGGLLTR) 00001248
VALUL sAL SIVAL)D 00001249

e 4 8, 0non12%0
owdlr v ANSLERRP) 00001251
PRAVALUE=TELLD) 1041004100 000012%2

AR & § N YL 00001253
VAL UL S ARS(FREA-FRRA) 00001254
TRAVALUE =lab =28) 154754 1% 00Y012%%

L9 0ot lenaGUIE) = FRRES(PLOLTAI=PLGLIR))IZ(FRRA=VRRR) 000012%¢
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16 TFIPGGIT Dol EoCad@GGLtLN=a00L*DELTP 00301257
20 ERRA=ERRH 0N00125# |
FRR(IE)=ERRR 00001259 ‘
NEGR=PCGLT) 00001260
I=1el 00001261
IA=]=2 00001262
IR=1-1 00001263
NIT=NITel 000012¢4 ’
TE(NTT-NITMAX) 545470 00001265 |
{ 00001266 |
70 DEINT 71 ,N1TMAX 00001267
T1 FORMAT(LML 45 MAX. NOo [TER, FUOR PZERO EXCFECEDNITMAX = 19 /2100701268
NFLAGL = 1 00001266
60 TC 100 0000127C
C 00001271
¢ CONTINUY 00001272
NFLAGL=) 00001273
6C 10 100 00301274
( 000012715
1Y [F(LELAG2) BOWED,101 0020127¢
WoJ=i-1 00001277
PR (J)ETRRK 00001276
PIERUEPGGP 00001279
6C 10 1e% 0000128C
{ 00001281
101 22FRC=PGGR 00001282
Jrl-1 00501282
FRELY)=E RRH 00301264
106 FORMAY (27747 ) 00)012€%
1Y5 TCLMATL 22K MOV, OF L TERATIONS = s 117 00701286
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FUNCTION HMIX{JSTAB ¢ MUNoAHP 4 WS)

CIMENSICN HMM(12)

JATA HMM/ 4004957091000 9930e91120091310091180699904996C495704¢
l(’EO.' 6“00 /

00001291
00001292
00001293
00001294

(HRPUPRREERC AT RRUERRERRNRBRRR R RS AR R AR ERN SRRBRIRT ERR SRR KR AL KRS K 22X 822500001295
¢ MIXING DEPTH (IN FEET) IS CETERMINED CN THE RASTS OF STAEILITY CLASS00001296

€ ANL HUL 2WOPRTH TABLE NF MEAR MONTHLY MAX, MIXING CEPTHS,
Creatr 2 a0t RARP R RRRKARERRRRRFIS AL ARN AN REAR AR A KR AN E AR SRR SRt ALk u St %% 00001298

10
20

36

N

FET=3,281%HMM(MCN)

5C TO (10920420¢30+,40),JS8TAB

HMIX=] 5%HFT

RFTUKM

HMIX=HFT

RETUKRN

HMIX=HFT

TR(MNHE oGF o To AN GNHR GLE «11) HMIX=,5%(HFT+328,)
[TFINHK (OF ol TeAND AHR s LEoacl) HMIX=o5*%(HFT+328.)
TFinSeC:al3 o) AMIX=HFT

KETURRM

HM[A=32h,

SETURN
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SUSROUTINE LINEUXRyYPoZR o X1 oV ¢21eX2¢Y2422,CUNC) 002701313
COMMON/IN/DL o XWl o YW1 o ZW1l s XW2 9 Y2 9 2ZW2,,COIEFL oCOEF2,VAL VA2,V 1,VD2, 00001316
~ApTIMF VAL «VAZL2 4y VDL24VE224WS2 4 WSCoIADGSNANZCSANGVL,V2,VI2,V22, €dJ)01315

=TALIL VSRR, SP 0000131¢
COAMON/MET /WS omwDy ISTAR G HLIC, TEMP, XL o SUCOY, SUTTE 0n001L317
COMMON/ZLNLZYACC 00001318

(LS SRR ERA RN AR RN RS R RSP A AR AAAR LRSS NS RAndSr RRRe PRt Rut C ot e 00001319
s PREPARE GHOMETRIC ANC KINFMATIC PARAMETERS FUF THE FINITFE LINF 00001320
¢ SCUKCE DISPERSICN MCCEL CAVL. 00n01321
YR A U RRRL X R EA AR B M CR SR AL R AR REN BRI SRttt v bbb unn obs et esn00001322
1AD=1ACL 00001323

L2 X2=XL) R AX2~XL) 4 (Y2=YL)®(Y2~YL)(Z22~-21)%(122-21) 20N01324
TL=SORTAL?) 00001325
[F(1AC.2Q40) G TL 20 0000132¢

GETO (1e2)01AD 20201327

( iR ARKLIVAL, TIME [S CCOMPUTED, C000132¢8
1 vi=vaAl 00701329
V2=VA2 00301330
vi2=VAl2 00001331
V22=vAz2e 00001332
TYME=g e[ L/ IVLI+VD) 00201323

A A (), 00701324

( CCW CLPARKTURE, OL 1S (OUMEUTLD. 00001335
2 vi=vll 00001336
Ve=vee 00001337
viz2=vlCl¢ 001M0133¢
ve2=vize? onn0132¢

L1z S5*TIMF® (V]1+V2) 2000134C
Xx2=x1+(Xx2-X1)*CL1/0UL 00101341
Y2=Y1l¢(YZ=-Y1)*DL1/CL 00001342
rL=otl 00001343

I yMe =T [MC 00001344

17 a={v2-V1)/TYMF 00001345

N ¥wl=0. 00001346
Yhl=0. 00001347
Iwl=11 Q030134:

U=1l. 00)C134c
TAU=1. 0000135C
TwubPl=2.%241415927 00001351
SCE=SLETITWOPT) 00001352
CCPFRL=1e/(SQF2*UXTAL) 00001352
(CFF2=24/(TWIPI*%TAU) 009201354
Awl=(R2-RL)*C SAN®(Y2-Y])*xSNAN 00oN0135%5
Yw2=(X1=-X2)*SNANS+(Y2=-Y1)*CSAN 00001356
iwl2=12 00001357
XRCP=(XR=X1)*CSAN+(YR=-Y])*SNAN €c0301358
YRCP=(X]-XP)*SNAN®(YR=Y1)*(CSAN 0000135¢
/PCF=2R 00001360
TF(TACL.+Q.0) GO TN 50 60001361

(CA = =XwW2 / DU 000013¢2

aSl = 2 &« WS * CSA 00001363

+x1 = TAIL / DL 000013¢4

Dx o= xw?2 * FXTY c00013e5
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NY = Ya2 *= EXY

Xhe = XW2 + X

Yh2 = Yw2 ¢+ Y

XRLP = XR(CP ¢ X

YRCP = YF(CP ¢ DY

vS = TATIL / TIMF

vl = v2 + VS

SP, = wWS2 ¢ VI ¢ VT & WSC = VT

SF = SQRT (SP2)

wl = vl ¢ VS

w2 = V2 + VS

YYL = SQETIRSZ » Wl * (Wl ¢ WSQ))
YY2 = SOFT(WSZ ¢ W2 *® (W2 + WSC))
ARG = (YYZ2+ W2 + wSC/2.) /7 (YYL+ Wl ¢ WSC/2.)
0 =YYZ2 =YY]l - WSC/2. % ALCCULARC)
KR = A/ U
CONC=CAVLIXFCP,YRCPyZK(P)

PETURN
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00001375
00001376
00001377
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SUBKUUTINE PSELUOULDS UsVeTXyTY ¢ TZolUX ol YoMSTHIHSoNCL) 000013£%
FXTERNAL SIGGX,SIGGL 000013¢6
CCMMUMN/STALTL/NSTHSTGXUSSIGEC 00001387
CUMMUN/WUUN/WSAVE c0001388
YA CBBRRUER AT RAEL Y YA ASBN N R R ARRI RN R R AR SR RBRAL R AR R L AR I RN L H L L k2% N000] 3L
FOXTZOMTAL ANC VERTICAL SCUKCE WIDTHES ARE CONVERTED TG PSEuUDC 00001350
TRANSPURT TIMNES, , 000013¢1
CURT SR AR RN KRR PR E S RN AN BN B R R R R R EI R BB R R R R R RSN R RS SRk kS ke 20000] 362
ipe=, 2C1 000013¢%2
N=le 00001394
I 0000136°¢
2yl 00001396
Sz .01 00001347
NLL=10 00)0139¢&
\N€=0 00001359
NG=1] 00001400
WEAVE=SCr TlU*LeVEY) 00001401
NETh=MST s ; 00001402
TFAINCLeSL2) GO TN G 000014013
STGxL=0 S 00001404
CALL CUEARS2(STGOX oA 9B o TXoEPPyNULoNF1,NPoNG) 00001405
Ty=1x 0000140¢
SIGZLi=hs 007G 1407
CALL (UFSS2USTIGGZsCoTyTZoFPPyNULgNFL4NFPN&) 0070140CF
TXx=usTX 00001409
“y=v*ly 00001410
“CTukrh 00001411
END 0NnNl412

DR ————




C-32

[
SUBKOUTINE QMCD (YSL,0QL) 00701413
COMMONZLMN/ZDUL o XWl o YW Lo 2ZWLl o XW2 o YW2 o ZW2CNEFL ,CNEF2,VALl yVA2,VC1,VN2, 00001414
~A TIME VAL VA22,VD12,VD22¢WS52¢WSCy 1AD, SNAN,CSAN,V]1,V2,V12,V22, 00001415

~TALLsVSRESP 00001416

COMMUN/MET /WS oWiig JSTARGHLIDTEMP,, XL o, SUDQY, SUDDZ 00301417

(22821 RSB IRER AR L RPN L CRR R A NN AR NRPR L RR ARSI RN R KSR A AR R RRSRRBE RS2 a0 e nex00001418

i C A MIRILF SOURCE FMISSICON MODEL ASSUMING CONSTANT ACCFLEPATIPN 00001415
} (CERRER ARG TR SRR AR ER LA PR RN A SRR RN AV SRR R AR R SRR Nt SRR 02 222200001420
{ XSL = YS1 - TAIL 00001421
IF (XS] JLE, =TAIL) XS1 = ~TAIL + .001 00001422

{ ( 00301423
E IF (XS] .GV, OL) XS1 = DL - .CC1 00001424
: C 00001425
i EXSI = 0. 00001426
$ 1F (XSl «6GT. (OL-TAIL)) FXSI = XS1 - DL + TAlIL 00001427
3 ( 00001428
i 30 XSIR = xS1 ¢ TYAlL 00001429
: IF (XSI¥ GTe ML) XSIP = DL 00701430
( 00001431

xSla = O, 00001432

! IF (XS] «GT4 0) XSTA = XS1 00701432
t C 00001434
PrOYTe = V12 ¢ 2.¢A®XSIR 00001425

RCUTA = V1g2 + 2.,¢%AxXxS A 00001436

VA = SQRT(FC('TA) ¢ VS 00001427

v = SQRT({(RCCTB) ¢ VS 00001438

YA = SQRT(WS?2 ¢ VA =(VvA + wWSC)) 00001435

YB = SGURT(mS2 ¢ VE *={VE + WS(C)) 00001440

AP, = (YB ¢ VR ¢ WSC/2.) /7 (YA ¢+ VA & WSC/2.) 00001441

QL = YR = YA - WdS(/2. * ALOG(AFG) 00001442

U o= R/ TAIL * (FXSI 7/ SP + QL /7 A) 00001443

SFETUPN 00001444

z AN 00001445




<

C-33
FUNCTION STGGXE THOUR) ONNC a4
COMMONZSTARTEINSTBSTOGXRD,S1G2C 00001447
STOUX=STOGYUINSTR s THUUR ) =-SIGXD 0000 144¢
FETURE 00001449
END 00001450
FLNCTION STGGZETHOUR) 00Y014% )
CUMMON/STARTL NSTR,SIGXD,S1G20 0CO01452
STGGL=STLZUINSTB,, THOUR)-SIG20 00301453
T TURN C0001454
EXND 00001455
3
CLNCTTO Y STOY LY o THOUR) 00001456
COMMON/mUUN/wSAVE 0001457
THAENSTON ACT) st T 0000145k
TIMENSTEUON CUS),015) 0rY01449
CATA (/7159 91C0ev68Bev50e024.7, D7 eSSl oeGTiio e934 e904.937 00N 146 C
DATA AZ24151101 6545441008063 .68455%5, 59306465936 04.59360/ C0N0l&cl
CATA B/7e0T73264043B200 1489031808664 48%138,,8C138,4.39123¢&/ CNOO 142
FATA (CNV/.0QQ06213717 C0I014E3
F 263407 3 BB ARRP LY UL ACRERRERBRERRAR R ERPL L ERN G IR EC ARG ER RSt Rt OO | 4¢ &
i COMPUTE HORTZONTAL DISPERSION COFFFICIFNT, 0on01406"
(LEAE X BN AR IR B BRI I E U R L AR R AR RRR ERFRER A CC RSB E R Rbt dotr enntnt (0001406
Jolele304¢5 ARE CLASSES BoCol oFfF 000014¢7
( X arlm SIGXY AFc IN MILES CO0Jd01l&en
TEEL=THUUR® 2600, Q0001469
( celtlato
STOY=(ALJI*TSECeeR(J)I=CONVE RT 00001471
( vSAVFE IS MEAN WIND SPEED UP TC YTIME T, 00201472
YX=WOAVE ETHOUR®] 4609 003014173
JJ=MAX0lJ=1,1) 00001474
SIOXY=C(IJ I =(xX**D(JJ) ) *,000889 (Ualalel TR A
( SCOURLY= (17 16CG ) *lewn,2) 0000147
SIGY=LMAXL(SICY, STGXY) NONN 1477
( 00\)(’14
C FIZPERSTUN COFFFICTENTS BASED ON TURKNFR WORKENDK, 0000 «
(8 WHEERE THE SIGMAS GEVEN IN THE WOKKRCCK FCR 00) 14
f TEN MINUTE SAMPLINGS ARF SCALED TO 1 HOUR MO0 4! !
( AVERACES AY A FATTUR OF le43 000 e
LETURN 00001483
TR 000C 14na




C-34
FUNCTION STG210J,THOUR)
COMMON/WCUN/WSAVE
( [ ISPERISION CNEF, FASED ON TURNERS WCPKBOCK

J=lele394eS ARF CLASSES BoeCoeNyk,b
( X AND SIGZ ARF IN MILES

DIMENSTIN C(345),0(03,5)

QEAL TIMO(T) AL746)4BLT,4¢)

™

YATA TIME/Qev300.,41000.,43C00.,410000,,30000.,+172000./
CATA A/ 1712206276089 ¢41219¢e5192),4.509634.47629,.52140,
W ll0€246399534.041219,e57145,.76485,.7193¢,.8888¢,
0133090166409 04121991.C813,31.9467+92.39)141.8E77,
0133640166409 .4121992.¢830424585013.8684¢64T7452,
e01338,,1664C1¢41219+242333,5.7990916.8697+20.€73
«01338401664C+641219,5,€801,414.595,64.57T7+54.14G/
CATA R/L.20%R 1405729923654 e841304.7968Y99476308,.69839,
1 1e2B6496992759 92365982449, .725T14.69082,.60486,
2 Le5922414119500923€5,4073217,.590474.517004.49583,
3 16592201 e11950e923659063883,.537069.456864.33677,
<
5

2w e N e

16992241 .11954.92365,5.63646,.4649T74.296c1,9421517,
16592241 el1950e923€59e550164.275414.16606T4.12177/
CATL (/1100011060911 Ce9C049€0e9606933093309400921e5¢21e5936091%4y
114.923.5/
TAYA 0/ 1e9] 0991 e099092909290921e809e619e539e709e569¢350e784453,
1.30/7
CATA CONV/.G00621372/

00001485
00001486
00001487
00001488
00001489
00001490
00001491
00701492
00001493
00001494
00001495
001301496
00001497
00001498
00001499
00001500
00001501
C0001502
00101503
00001504
00001505
00001506
00701507
00001578
000015C°
00001510

(A Xr P AR A RR AT E R E AR AL A R SRR AR R AR BRI AR AR AR L AR AT R AR R AL R ek k2 knux & 00001511

( CCMPUTE VEFTICAL DISPEPSION COEFFICIENT,

00201512

(P err st AR PR R R AL AL MR AL AR SR RN SRR RC R RR R AR AR RER SR kR dR bt ke 2R 2 %x%00001513

TSeC=THNUR* 3600,
CC 10 N=2,7
[FITSFCLLELTIME(NIIGU TO 20
10 CONTINUE
TFINGGTLT)  N=7
¢ TIME GF TRAVFL SHOULD RE LFSS THAN 172.F03 SEC APPPCXe 2 LAYS
20 (. CNTINUE
N=N-1
STLZ=(ALIWN)IETSECExE (U, N) ) *CONV

C TUENER TFST FQUATICN
{ STIGL=(L 1751821 SECx*,72C12)%CONV
XX=mwSAV-2THOUR®L.AC9
=1
[F(XXel:Tala) 1=2
[F(XXeGCTol0) 123

JJ=MAX0(J~1,41)
STOTZ=(C (T4 JJ)*XX*&N(1,JJ))%.000714
SC0T16=(1/716C9)%(20/10)%%,2, ASSUMING THAT THE VFRTICAL D[SPER-
( SHOt COERFLCTENT IS5 INSENSITIVE TO SAMPLING TIMES OVEF 20 MIN.
1,/=AMAXL(STGL,SIGT2)
..!']Ul.;l\'
9,80

-

00001514
00001515
00001516
00001517
00001518
00001516
00001520
00001521
00001522
00001523
00001524
0000152~
0000152¢

00001527
0000152¢8
00001529
00001530
C0001531
00001532
00301533
0000152«
00001535

A




C-35

FUNCTION TRAN (NS KSTAEHEFA,NRFLAG,1RACK) 0070153¢

CCMMON/GELTA/CELY DELZ 00001537

CCMMON/ZLOC /DWoC W 00001538

COMMON/MET /WS yWD s JSTAByHMIX1,TEMP 4 CL, SUCOY, SUDOZ 00001539

CCAMON/ZPL A/ XS(5) 3 YSU5) o STKHIS) yWITL(5) 00001540
CCMMUNZRECPT/HRECPA ¢HTAERO, ZRECPG 00001541

. COMMON/SFURC/TXoTY,T2Z 00001542
CCMMONZ XTRAN/RSMO 4NCALM,SQ2P 00001543

CCMMUN / WDUN/WSAVE 00001544

(PR R ARRBRRARARE KRR ERRRERRE R R KRR A RN RRE R R AR AR G KR KRR RS Kkt SRS kKK XX 200001545

( CCMPUTE COUPLING COEFFICIENT AT RECEFTGR CUE TO PCINT ANC AREA 0000 154¢€

¢ SOURCE. 00001547

( FARCE R IR RN TN R AR RR KRR R R A RS AR R BN RS R R Rk b e h ek r kb kkkk kt k% k0000]1548

c [F(KSTARGT.O)HAVE PLUME INITIALLY ABOVE LID. 00001549

2S=STKHINS) /5280, 00001550

HEFF=HEFA/528C. 00001551

wIT=wITL(NS) 00001552

JSTABT=JSTAR 00001553

wSAVE=nSMC 00001554

HRECHT=HRECPA/5280. 00001555

IKEEP=HKECPT 0000155¢

AND1=0. 00001557

ACD2=0. 00001558

ACD3=0. 0000155%

ACD4=C. 00001560

AFIS=0, 00001561

ANDE=C. 00001562

iq wdnG = 0. 00001563
: xL = CL C00C15¢4
c 00001565

k [F(KSTARLGTLO0IGO TO 121 00001566
HLIO=HMIXL/E28C, 00001567

0T 140 00001568

121 JSTABT=4 002015¢9

[FIKSTABLEU.2) GUGTN130 00601570

JSTABT=S 00301571

‘ 1320 CONTINUE 00001572
F HFLID=1000./5280. 00001572
? XL=30./5280. 00001574
140 CCNTINUE 0000157+

( If PLUME BELCw LIC AN FECEPTCR ABCVE, TRAN=C. 0000157¢

[FIHRECPTLGT o FLIDLAND KSTABL.EQ.0IGOTCT6 00001577

TF(RSEVE JLF. WJWG) GU TC 9596 0000157+

PMIN=LBS(CW) 00001575

) TMIN=LW/WSAVF 00001580
105 CCNTINUE 00001581

TT=TMINSTY 00001582

IF(TT.E.CaIGOTD T6 00001583

X TFINKFLAG.MNELO) GO TO 143 00001564
TMIN = 0. 00001565

IF (Uw oGFe WIT) TMIN = (OW = WIT) / WSAVE 00001586

IFIIEACKLFQ.0) 6O TC 131 00001587

TE(Cweml T=DELY) 132,132,123 00001588




132

133
131

14?2

1753

TMIN=C,

GC YO 131
TMIN=(UWCWI T=Ct LY)/WSAVE
TY = TMIN + TY
‘F‘Y‘olt.ool)‘I"ocl
SY=SICLY(JSTYART,TT)

XEP = WIT ¢ Ch

1F (XKP .GFe 2.%WIT) GO TC 142

Nw = XKP / 2.

TIT = TZ ¢« (W / WSAVF
SZ=SIGZ(JSTART,TTT)
ED=PMIN/SY

FXPL==,S*EC*ED
[FLEXPLLT(=2C.160TO T6
FCO=ExP(EXPC )
1F(DweGTa2.%X1)GOTO 153
CENCM=6.2831853¢WSAVERSY®S?
21 = HECH-ZKEEP
EXPLLl=(=.5¢({21/752)1%(21/782))
TFAEAPZL LY o=20.)GUTC 76
lEbXPiEXxPZL)
ACOL=E1*FOC/MENTIM

[F (hEFFGCTL0Q) GO TO L TL
ACLZ=AID]

GCTu 172

CONT INUE

1?2 = HEFF ¢ IKLEP
EXP22=24=.5¢(22/S2)%22/512))
IF(EXPZ24LT4-20.06G0TC 61
E2=t xP(EXPZ22)
ACN2=A0CL*F 2/F1

CONYINUF

TFIHEFFoGT oMl ID/2ee0F «S2eGE(HLIC=FEFF)/2.2) GO TO 1E

6L TO 61

CONTINUE
TF(REFFLLT HLID)Y GO TO 174
AFG3=ACN]L
AfQLG=A002
GCTO LTs
CONT INUE
22z (QetHLIC=HFFF)=ZKFFP
EXPZ3=(=~o5%(23/52)%123/52))
[F(FXPL3lTa=20.0G0T0 €1
Cazpxbp(FXP23)
rPOs=0D1*F3/EL
4= 1342 &JKFFP
EXPLG== 5% (24/52)%024/52)
.’Hlxvl'nl?.-?().)C(Hl‘ bl
Lazp XbLEXPLG)
ACLUG=ALDI%EG/E )
[f (HEFF.GT 000 GO TO 173
LPUS=LLD3
ACO =AC) &
GE Vi &)
CONT IR O

000015&9
00201590
00001591
00001542
00001593
00001594
00001595
00001596
00001597
00001598
00001599
00001600
00001601
00001602
00001603
00001604
00001605
00001606
00001607
00001608
00001609
60001610
00001611
0000161¢
00001613
00)01614
00001615
0000161¢
00001617
00001618
00d0161¢
00001620
00001621
00001622
00001623
00001624
00001625
0000162¢
00001627
00001628
00001629
00001630
00001631
00001632
00001633
0000634
00001635
00001636
00701637
00001638
00001639
00001640
00001641
00001642
00701643




153

Al

143

Lné

144

147

14

Lo

15¢C
151

152
156

159

154

15=0242.%(HLID=-ZKEFP)
EXPLS==.2%(25/S2)*(25/52)
TF(EXFZYelT4-20,060T0 61
ES=EXP(EXPZS)
ACOS=A0D1*E5/€1

16=2542 ,*IKEEP
EXPLE==o5¢(2€6/S2)*126/S57)
TF(EXFZ6.LT.-20.)GOTO 61
tE=LXP(EXPZC)
ATDO=ALCLI*EE/EL

GC TC ol
PENOM=SC2P 1 *WSAVE®SY
ACUL=ECD/(DENOIM=HLID)
CONTINUE

TRAN=ACD1+ACM2¢ADD3¢ACD&+ADDS+ADNCH

FETURN

T2=(Cw+wlT)/ WSAVE+TZ
TF{lw=-WIT) 145,145,146
T1=12

TT=1Y

G5C TC 149

Tl=((w=wlT)/ WSAVF+T?
TT=(Cn=-wiT)/ wSAVE+TY

(C TC 149

T2=XL/ WSAVE+T?

[IF(OwWewl T-DELY) 147,147,148
T1=12

Ti=71y

5C TC 149

T1=(OCwewWIT=CFLY)/ ASAV:4TZ2
TT=(UwewlT=CelLY)/ WSAVF+TY
IFIT1.FQaTZ) GO TO 150
SZL1=SIGZ(JSTART,T1)

CC TG 151

S2l= PtLL/2.4
S22=S1GZ(JSTABT,T2)
IF(TTLEQ.TY) GO TN 152
SY=SIGY(JSTABT,TT)

GC T0 155

SY=CELY/2.4
ARGY==(CwW/SY)®x2/2,
[F(APOYel Ta=2C0e) G 101 76
H=ALOG(SZ1/7S22)/AL0G(TLI/12)
FxLl=Ce

FX22=0.
ACLL==((2S-HFECPT)I/SZ22)%%2/2.
ACZ2==((ZS+HFFCPT)/S22)%%2/2,
TF(AGLLLTL=20) 5GC TC 167
EXZl=tXPLAGZ1)
TF(AGZ2.LTe=20) GO TC 158
EXLe=t XPLAGZ2)

CONTINUE

TFUIEXZL*FXZ2)eLED) GO TO 76

EXY=t XP(ARGY)

C-37

00001644
00001645
00)01646
00001647
00201648
00001649
00001650
00001651
00001652
00001653
00201€54
00001655
000J0165¢
00001657
00701658
00001659
00001660
0000n16€1
00)01662
007016€3
00001664
007016¢€¢5
00701¢&¢¢
00001667
00)01¢668
00)016€9
00001670
00001671
0n001672
00001673
00001674
conol67sS
00)0167¢
00001677
00301678
6Cco0167e
002016R0
00CO0 1681
o0nol682
00001683
000C168¢4
000016
0000 16¢ .
000016t 7
00J016¢ ¢
00016t
00C016%¢
nod016S1
GdiClese
00701663
00%016%¢
00001€95
00)016%¢
00001647
00001698

VDS, WY N W

B T




1%

1594

C-38

IF(ABSQH-l.).lk..Oll GC TO -
FONX=(T2/7522-T1/S21)/(1.-8)
GC TO 3
FONX=TL®ALOGLT2/TLN/S2]
TRAN=EXY®(EXZLeEXZ2)FCNX/Z((SQ2PT1®%2)8SYSDELY)
Tea(CKk=C

RETURN

TRAN=(,

[BACKN=0U

RETURN

CUNTY INUF

TBACKN=0

RETUKRN

N

00001699
00001700
00001701
00201702
00001703
00001704
00001705
00001706
00001707
00001708
00001709
00001710
00001711
00001712




