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1. INTRODUCTION
1.1 Project Objective

Environmental Research & Technology, Inc. (ERT) waé retained by
The Aluminum Association, Inc. to develop an air quality dispersion
model to simulate the transport- and diffusion of emissions from
aluminum reduction plants. Aluminum reduction plants are a complex
arrangement of emission sources, composed of parallel, low-level,
buoyant line sources called potrooms interspersed, typically, by short
point sources. Alumina is reduced through electrolysis to aluminum in
the potrooms. A reduction facility usually consists of 2 to
20 potroom buildings about 500 meters long. Some of the buoyant
emissions from the reduction process escape through a continuous ridge
ventilator, which is a few meters wide running the length of the
potroom. Most of the emissions, however, are collected by hooding
above the reduction cells and are treated and exhausted through nearby
stacks. There are typically 2 to 20 point sources, usually low-level,
for each potroom primary control system.

Since a buoyant line source has one less degree of freedom than
an isolated point source in entraining ambient air, the plume rise
will be enhanced. In addition, the line source rise will be dependent
on wind direction, line length, the number of parallel lines, and
their spacing. Both the line source and the short point sources are
subject initially to building downwash effects. The dispersion of
effluents from aluminum reduction plants, because of these
complexities, is not correctly handled by currently available air
quality models. The model developed during this project, the Buoyant
Line and Point Source (BLP) model, is in direct response to this
need. BLP can simulate the complexities of aluminum reduction plants,
but, importantly, also has the flexibility to duplicate point source

contributions predicted by the CRSTER model.



ENVIRONMENTAL RESEARCH & TECHNOLOGY INC

1.2 Model Applicatioms

The BLP dispersion model was developed specifically for aluminum
reduction plants and, in addition to theoretical considerations, is
based on extensive wind tunnel simulations of two reduction plants and
an SF, field study tracer program at ome of the plants. The model
has been verified using two years of S0, measurements at the second
reduction plant, (Refer to the companion document P-7304A for a
description of the project and the model verification results.)

The complex source configuration of an aluminum reduction
facility dictated that many innovative modeling techniques be
developed. The major features of the BLP dispersion model are
illustrated in Table 1-1. Plume rise from multiple finite buoyant
line sources and the effects of vertical wind shear and building
downwash on the plume rise of both line and point sources are the key
innovative features,

Line source plume rise is determined analytically and is
dependent on line length, wind direction, initial building downwash
effects, the number of parallel lines, and line spacing. Plume rise
is increased as the line length decreases, the wind direction becomes
parallel to the line, and as the number of lines increases. If the
building downwash effect is meglected, then as the line length
approaches zero, the plume rise relationships reduces to the
conventional Briggs formulatioms.

Because both the line and point sources of an aluminum reduction
facility are 1ow—1eve1 sources, the wind speeds encountered by the
rising plumes are typically much greater than the wind speed at
release height. Since current plume rise formulations assume the
release height wind speed is constant with height, the resulting plume
rise can be greatly overestimated. The BLP model contains an option
that analytically determines the reduced plume rise that results when
the effects of vertical wind speed shear are considered. Once again,
as the wind speed shear approaches zero, the plume rise relationship

reduces to the familiar Briggs formulation.
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TABLE 1-1
MAJOR FEATURES OF THE BLP MODEL

UTM or line source oriented (SCS) coordinate system.

Multiple point source and finite buoyant line source capability.
Finite buoyant line source plume rise.

Plume enhancement due to multiple line sources.

Vertical wind shear in plume rise formulations for both point and
line sources.

Transitional plume rise.

Incorporation of building downwash in both dispersion and plume
rise calculations for point and line sources.

Terrain adjustment plume path coefficients.

Time-dependent pollutant decay.

Source contribution concentrations.

Flexible post-processing package.

1-3
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Although the BLP model was specifically developed and verified
for aluminum reduction plants, its anélytical, theoretically based
treatment of buoyant line source plume rise, building downwash, and
vertical wind speed shear effects readily lends BLP to similar complex

sources where these effects may be important.
1.3 BLP Modeling Package

The BLP modeling package is schematically illustrated in
Figure 1-1. The BLP dispersion model accepts processed meteorological
data from the CRSTER meteorological preprocessor program. The
preprocessor requires hourly surface data and twice daily mixing
height data (for further information about the preprocessor program,

consult the Handbook for the Single Source (CRSTER) Model (EPA

1977)). For short-term runs up to 24 hours of card-image type
user-specified meteorological data may be input. Source, receptor,
and program control data are also input by card deck. All BLP
concentration output is stored on a disk or tape file for further
processing by the BLP post-processing program, POSTBLP. The user
inputs POSTBLP program control parameters by card deck. Printouts of
the appropriate processed concentration and meteorological data are

generated by POSTBLP.
1.4 Summary of Input Data and ProgramVOptionsi

Four types of input data are required for the BLP dispersion

model:
. meteorological data,
® source data,
. receptor data, and '
e ' program control parameters.
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1.4.1 Meteorological Data

The BLP model will accept two types of meteorological data:
preprocessor data or user-specified card-image meteorological input.
The prebrocessor data is generated by the CRSTER meteorological
preproéeasor program from hourly surface observations and twice daily

mixing height data. The preprocessor data includes for each hour:

® PGT stability class,

. wind speed in meters per second,

° wind direction in 'degrees,

° randomized wind direction in degrees,

. mixing height (urban and rural) in meters, and
) ambient air temperature in degrees Kelvin.

For further information on the output and input requirements of the
CRSTER preprocessor program, refer to the Handbook for the Single
Source (CRSTER) Model (EPA 1977).

The other possible format of meteorological input data'is
user—-specified hourly card-image type data. Up to 24 hours of
meteorological data may be specified in this format and should include

hourly values of:

. PGT stability class,

. wind speed in meters per second,

. wind direction in degrees,

e ambient air temperature in degrees Kelvin, and
. mixing height in meters.

1.4.2 Source Data

The BLP program is intended to model both buoyant line and point

sources., The required point source data requirements are:

™ stack location X and Y coordinates in meters,

. stack base elevation in meters,

1-6
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® physical stack height in meters,

» pollutant emission rate in grams per second,

° stack inner diameter in meters,

. stack gas exit velocity in meters per second, and
. stack gas temperature in degrees Kelvin.

Uz to 50 point sources are allowed.

The required input data for the buoyant lime sources consist of a
set of averaged parameters for use in the buoyant line sources plume
rize calculations and a more detailed set of parameters used in the
cigpersion calculations., To calculate line source plume rise, it is
assumed that there are up to 10 parallel lines of equal length and
width equally spaced with identical buoyancy fluxes and release
neights. If all these conditions are not satisfied, it may be
necessary for the user to calculate appropriately averaged values for

the following parameters:

™ line length in meters,

» release height in méters,

) line source width in meters,

® building width in meters,

. spacing between buildings in meters, and

. buoyancy parameter in m*/s3 (Note: the buoyancy

parameter, F', differs from the buoyancy flux defined by

Briggs.)

Although the height of an individual plume element is determined from
the above averaged information, no restriction is made on the symetry
or spacing of the line sources for the dispersion calculations. The
following input parameters, used in the dispersion calculations, are

required for each line source:

. X and Y coordinates of start of line in meters,
° X and Y coordinates of end of line in meters,
. building height in meters,

1-7
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'3 pollutant emission rate in grams per second, -and

®  building base elevation in meters.
A maximum of 10 line sources is allowed.
1.4.3 Receptor Data

The user has the option of either specifying the X and Y
coordinates and the elevation of each receptor location or generating
a rectangular grid of receptors by specifying the endpoints and X and
Y spacing of the proposed receptor grid. If the receptors are
generated by BLP, the elevations of all receptors are zero. With

either option, up to 100 receptors are allowed.
1.4.4 Progrém Control Parameters

The BLP dispersion model has several optional features that the
user may select through the program control parameters. The default
values of the program control parameters are discussed in the user's

instructions section.

® Coordinate system option-—allows the coordinates of all
_sources and receptors to be specified in Universal
Transverse Mercator (UTM) coordinates or in an internal
(line source oriented) source coordinate system (SCS).

e Source contribution option--specifies whether the
contribution of any particular line or point source is to be
separately written to theé output file for analysis with the
POSTBLP program. (Note: Because of the enhanced plume rise
effects of multiple line sources, the source contribution of
any single line source implicitly contains the effects of
the buoyancy of the other line sources. The addition or
removal of line sources will change the contributions of

existing line souraees.)
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Wind shear option-—specifies whether the effect of vertical
wind speed shear in determining plume rise from the buoyant
point and line sources is to be estimated. The
stability-dependent wind speed power law exponents can be
changed from the default values by the user.

Point source downwash option--specifies whether the effects
of building downwash are to be estimated for those points
within two building heights of any line source. The line
sources are assumed to always downwash.

Transitional plume rise option-—specifies whether
transitional point source plume rise is to be calculated.
Transitional line source plume rise is always calculated.
Vertical potential temperature gradient option--allows the
user to input site-specific vertical potential temperature
gradient values for PGT stability classes E and F different
from the default values.

Wind speed power law exponent option-—allows the user to
change the stability-dependent default power law exponents.
to more appropriate site—-specific values. These exponents
are used to calculate wind speed at stack height for use in
the dispersion equation and also in the wind shear plume
rise formulas. The measurement height of the mean wind
speed can also be specified by the user,

Stability class restriction option--restricts vertical
variation of the PGT stability class to a user-specified
number of classes per hour. (Note: the CRSTER
meteorological preprocessor program may restrict the
stability class variation to one class per hour, %9 if a
different variation rate is more appropriate, some
modification to the CRSTER preprocessor may also be
required. )

Mixing height option--~allows the user to specify whether
urban or rural mixing heights are to be used in the
dispersion calculations.

Pollutant decay option-—allows for pollutant removal by a

linear approximation to a exponential decay process.
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. Background concentration option--allows the user to specify
a background concentration value.
° Terrain adjustment option--allows the user to specify plume

path coefficients for use in plume height calculationms.

1-10
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2. TECHNICAL DESCRIPTION

2.1 Introduction

The source and meteorological data requirements of BLP and a
brief summary of the meteorological data generated by the CRSTER
meteorological preprocessor program are presented in Section 2.2. A
detailed description of the BLP model dispersion equations and
assumptions is contained in Section 2.3. Section 2.4 describes the
line and point source plume rise equations used in the BLP model. The

BLP post-processing program, POSTBLP, is described in Section 2.5.

2.2 Model Input Requirements

2.2.1 Meteorological Inputs

The BLP dispersion model requires hourly values of the following
meteorological parameters: PGT stability class, wind speed, wind
direction, ambient air temperature, and mixing height. There are two
input modes for meteorological data: (1) CRSTER meteorological
preprocessor (unformatted) input and (2) card-image type (formatted)
meteorological input. Up to 366 days of hourly CRSTER preprocessor
data or up to 24 hours of formatted meteorological data can be input
to the BLP model.

The stability classification scheme is based on the work of
Pasquill (1974), Gifford (1961), and Turner (1964). Six stability
categories (Classes A through F) are permitted by BLP. Stability
Class G is not allowed; occurrences of stability class G are changed
to stability class F by BLP. The CRSTER meteorological preprocessor
program calculates hourly values of PGT stability class, and restricts
stability class variations to one class per hour. It is possible,
however, that the dispersive characteristics of the atmosphere change
more rapidly than one class change per hour, especially in the lowest
layer of the atmosphere. BLP, therefore, allows the user to specify a
maximum stability class variation greater than one class per hour.

This option with the CRSTER preprocessor meteorological data requires
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modification to the CRSTER preprocessor program to remove the one
stability class per hour restriction., In formatted card-image input
mode, BLP uses the stability classes as specified in the input, with
no stébility class variation restriction. ‘

The mean wind speed, Ul’ at measurement height, Z,, must be
specified hourly. The wind speed variation wind height is assumed to

follow a stability dependent power law:
U, = Uy @/z)F (2-1)
1 1

where U  is the wind speed at height Z and P is a stability

dependent wind shear exponent. The user may specify site-specific
values of the wind shear exponent or use the default values provided
(see Table 2-1). The wind speed measurement height, Zl, can also be
specified by the user. A default value of 7 meters is assumed.
Because the Gaussian dispersion equation contains a 1/U dependence, a
minimum measurement height wind speed of 1 meter per second (m/s) is
assumed by the CRSTER preprocessor program.

Wind direction is specified in terms of the direction toward
which the wind is blowing., The CRSTER preprocessor program converts
the National Weather Service (NWS) wind observations (direction from
which the wind is blowing) to the proper format by shifting the
direction by 180°., The NWS observations, reported only in 10°
increments, are randomized by the preprocessor within the 10°
sectors to eliminate wind directional bias.

Hourly ambient air temperatures are used in the point source
plume rise equation in the calculation of buoyancy flux (the line
source buoyancy parameter for aluminum reduction plants has generally
been assumed to be independent of ambient temperature). In
preprocessor input mode, a missing temperature value defaults to
293% (68°F). The vertical potential temperature gradients used
in the stable plume rise calculations have the default values specfied
in Table 2-2. The user may specify more appropriate site-speéific
values if they are available.

The CRSTER meteordlogical preprocessor computes hourly mixing
heights by interpolation of the twice daily estimated mixing height

data. For the details of the interpolation scheme, refer to the

2-2
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TABLE 2-1
DEFAULT VALUES FOR THE WIND SHEAR EXPONENT, P

PGT Stability Class P
A 0.10
C 0.20
D 0.25
E 0.30
F 0.30
TABLE 2-2

DEFAULT VALUES FOR THE VERTICAL POTENTIAL
TEMPERATURE GRADIENT, 30/6z

PGT Stability Class 30/6z(°K/m)

0.020
0.035

2-3



ENVIRONMENTAL RESEARCH & TECHNOL OGY INC

Handbook for the Single Source (CRSTER) Model (EPA 1977) The

preprocessor calculates two mixing heights for each hour: one
primarily representative of an urban environment and the other for a
rural environment. The user must specify which mixing height (rural
or urban) is most appropriaté for a particular application of the BLP

model.
2,2.2 Source Inputs

The BLP program can be used to model multiple buoyant line and
point sources. Table 2-3 summarizes the source data requirements of
BLP. For each point source, the stack location, base elevation,
physical stack height, inside stack diameter, stack gas exit velocity,
stack gas temperature, and pollutant emission rate must be included as
input. Up to 50 point sources are allowed. For the line sources, two
sets of source parameters must be included. For each line source, the
coordinates of the line endpoints, base elevation, release height, and
pollutant emission rate are required. A maximum of 10 line sources is
allowed. This detailed information is used in the dispersion
calculations (see Section 2.3.2). Each line can be a different
length, height, and so forth. The plume rise formulation for multiple
buoyant finite line sources (described in Section 2.4,2), however,
assumes the line sources are equally spaced, with identical heights,
widths, buoyaHCykparameters, and line lengths (see Figure 2-1). These
assumptions allow eVéluation of the plume rise enhancement effects of
multiple line sources. For the plume rise calculations, therefore, a
set of averaged line source characteristics must be input. No
restriction is placed on the symmetry of the line sources for the
dispersion calculation. The averaged parametérs determine only the
height of individual line source plume elements; for rows of lines
with reasonably similar characteristics, the use of averaged
parameters is probably not a critical approximation.

All source and receptor locations can be specified as UTM
coordinates or in a line-source oriented (SCS) Cartesian coordinate
system. The SCS coordinate system has an origin at the endpoint of

the first line source, and is oriented with the X-axis parallel to the

2-4



TABLE 2+3

REQUIRED SOURCE‘iNPUT DATA
!
Parameters Required Point Source Data Units

X coordinate of the stack
Y Y coordinate-of the stack
Ey Elevation of the stack base

above a reference height

(such as sea level) m
H physical stack height m
d stack inner diameter| m
W stack gas exit velocfty m/s
T, stack gas temperatur ox
Q pollutant emission rate g/s

Required Line Sources Data

Parameters

X

Definition

X coordina

westerly en

source

Y coordina

- Dispersfon Calculations

_e of the most
1d of the line

-~

te of the most

westerly end of the line

source

X coordina

tes of the most

easterly end of the line

source

|
Y coordinate of the most

easterly end of the line

source

release height of the line

source

pollutant

emission rate of

the line source

ENVIRONMEN] AL RESEARCH & TECHNOLGGY ING

Units

g/s
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TABLE 2-3 (Continued)

Required Line Source Data - Plume Rise Calculations

Parameters

§x

Fl

Definition
average line length
évefage building height
average line source width
average building width
average spacing bethen buildings
average line source buoyancy
parameter (Note: the buoyancy

parameter, F', differs from the
buovaney flux defined by Briggs

by a factor of n~ see

Equation 2-47)

2-6
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lines. Figure 2-2(a) illustrates the SCS coordinate system. With SCS
coordinates, an orientation angle, TCOR, must also be specified,
Figure 2-2(b) shows the TCOR variation with different line source

orientations.
2.2.3 Receptor Inputs

The BLP model allows the user to either specify a grid of
arbitrarily spaced receptor locatioms or select an option to
automatically generate a rectangular grid of receptors, with the
boundaries and receptor spacing determined by the user. The location
and elevation of each receptor must be specified for arbitrarily
located receptors. If the option to generate a rectangular grid is
chosen, all'reéeptor elevations are set equal to zero. Figure 2-3
illustrates this receptor generation option. In this example, a grid
of 58 receptors, specified in SCS coordinates, are generated. The
user must input the SCS coordinates of two points (XB,YB) and
(xE,YE)’ along with the X and Y grid spacing, &X and 8Y. No
receptors are allowed within the '"line source rectangle," defined in
Figure 2-3 by the dashed lines encompassing the four line sources. It
should be noted that because the Pasquill-Gifford Gaussian dispersion
parameter curves are defined only for distances greater that
100 meters, the receptor grid should be defined so that no receptor is

located within 100 meters of a line or point source.
2.3 Gaussian Modeling Approach

The BLP model calculates ambient air concentrations due to
emission from multiple buoyant lipe and point sources based on the
well-known Gaussian plume equation. Adjustments for the effects of
limited mixing, and optionally, pollutant decay, downwash, and terrain
features are incorporated into the model., For line sources, the point
source Gaussian plume equafion is numerically integrated over the
finite length of the line. The Gaussian dispersion equation and its

application to point and line sources are discussed in this section.
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Figure 2-2(a)  SCS Coordinate System
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Figure 2-2(b)  SCS Orientation Angle, TCOR
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,curves in Turner (1970).

2.3.1

The basic Gaussian plume equation

ground—-level receptor is given by:
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Gaussian Plume Equations for Point Sources

for the concentration, at a

2 H2
X = —___Q—__ﬁ_ exp - ——x—i exp -~ 7 (2-2)
Moy Oz s 20 ‘ 2 o,
where
X is concentration (g/m3)
y is crosswind distance (m)
Q is pollutant emission rate (g/s
Us is mean wind speed (m/s) at stack height

Oy is crosswind standard deviation

distribution (m)

9, is vertical standard deviation

distribution (m)

H is effective stack height (m)

of the concentration

of the concentration

The empirical dispersion coefficents, Oyand of

model are piecewise fits to the stabili

The effective
the physical stack height, H,  and the'

equations used to calculate the plume ¢t

Section 2.4. The mean wind speed used

height wind speed as calculated by the

wind speed profile equation (Equation 2

In the neutral atmospheric boundar

of a plume is sometimes limited by a sé

above the mixed layer. The plume is a
interface as well as at the ground. T

used to model these reflections (Turner

z9 used in the BLP

ty and distance dependent

stack height, H, is the sum of

blume rise, Ah. The
l

ise are described in

in Equation 2-2 is the stack

stability dependent power law
~1).

y layer, the vertical diffusion
ably stratified inversion layer

sumed to be reflected at this

The method of image sources is

1970). The Gaussian equation

for a ground-level receptor, with multiple reflections is:
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s

2 2
Y =y )2 .1 [H+20D _
X kifs} o U exp 20 2 n=_3}exp 2 a (2-3)
) Z 8 y z

where D is the height of the base of the inversion (mixing height).

Equation 2-3 is used only for PGT stability classes A-D. The

multiple reflector terms, Fl’
e = 2 exp|-17 (E*2u 2 | (2-4)
17 Ne-w XP T2 5

rapidly converge for small values of T = (GZ/D)z.

For large values of T, however, more terms of the sumation are
needed., To optimize the computational efficiency of evaluating the
infinite series, it is possible to express the series in an equivalent

form, which converges rapidly for large values of T, using a Fourier

series:
o, (n\2 - 2 2
F* (-2-) 1 + z 2 cos (jmh) exp (-3°7 T/2) (2-5)

i=l

where h = H/D. Equation 2-4 converges quickly for small values of T
and Equation 2-5 converges quickly for large T. For T = T* (0.6,
both equations converge at about the same rate. For T < T*,
therefore, Equation 2-4 is used, and for T > T*, Equation 2-5 is
used. For these restricted values of T, only a few terms are needed
to evaluate the series.' Keeping a sufficient number of terms to
obtain a high degree of accuracy (about eight decimal places); the

equations for F,, become:
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exp [-hzl(ZTX] 1 + exp [}Z(I"h)/T

+ exp [~4(2-h)] +

1/2

(3)

gz
D

+ 2 cos (27h) exp

to optimize even further, it is possibl

terms of Equation 2-6 by:

1-a
exp (-a) = [(exp (-a)
0
where 8in = 0.0512 and aax - 9.21 wil

of the exponential to within about thre

As the ratio (oz/D) becomes larger

distribution becomes more and more unif
greater than 1.6, the vertical distribu

uniform; Equation 2-8 is then used to c

/Z_TTOyDu 2

For stable conditions, or for very

(D>5,000 m), the multiple reflection t

Equation 2-2 is used. For any stabilit

height of the plume, H, is greater than

ground-level concentration is assumed.t

1+ 2 cos (nh) exp

€

1

4nin< @ Sapgy

\
I
’
|
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+ exp [-2(1+h)/T]

T < 0.6
exp [-4(2+h)/T]
(2-6)
[ -n21/2]
- 2 T > 0.6
- 27°T]

to compute the exponential

a<a -
<m1n

(2-7

a>a
> max

] give an accurate estimate

decimal places.

the vertical concentration

?rm. For values of (oz/D)

I,
tion can be assumed to be

alculate concentrations:

12
T2
Ty

(2-8)

high mixing heights

y

erms can be ignored, and

condition, if the effective

the mixed layer height, D, the

0o be zero.
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2.3.2 Point Source Building Downwash

Typically, aluminum reduction plants consist of rows of parallel
line sources potrooms with point sources (scrubber stacks) located
between the lines. In many cases, the scrubber stacks are not
sufficiently tall to avoid building downwash. The BLP model,
therefore, allows the effects of building downwash to be evaluated for
sources within two building heights of the line sources. The point
source downwash modeling is based upon an initial dilution of the
plunme, Ro’ caused by the High entrainment rate associated with the
building wake region. The initial plume dilution radius is used to
calculate an enhanced initial vertical dispersion parameter, 909
and possibly an enhanced horizontal dispersion parameter, Oy @S
well (depending upon the degree to which the plume downwashes).
Dispersion coefficients are then increased using the method of virtual

sources. At any downwind distance, X, the virtual distance, Xy, is
added to the actual distance (i.e., X) in the computation of the
distance dependent dispersion parameters, oy and 0,., The initial
virtual distance for %o (i.e., X, (gyo)) is usually not equal
to the virtual distance for %o (Xv (ozo))’ so each is
calculated independently, The effect of the initial plume dilution on
reducing plume buoyancy is also included in the plume rise modeling
(see Section 2.4.1.2).

1f point source building downwash effects are not to be
considered, the user must request this in the input data (see
Section 3). The BLP model will otherwise determine which point
sources are within the region of influence of the buildings (within
two building heights of any line source). For those point sources,
the following four step procedure is followed to evaluate building

downwash effects.
1) Evaluate effective stack height due to momentum rise at a
downwind distance of two building heights using

Equationé 2-9 to 2-13.

H, (momentum) = H_ + AH (2-9)
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2
IF_ X 1/
AH =
2
m BZU_
m s
X = ZHB
Ta ws d2
Fm = T 4
s
U
_— i 8
Bn T 3 *w
s
where
Bp 1s momentum entrainment coefficient
d. is stack diameter (m)
F is momentum flux (ma/sz)
B 1is building height (m)
e 1s effective stack height (m
AHp  is plume rise due to momentum (m)
T, 1is ambient air temperature (Tk)
TS is stack gas temperature (OK}
Us is mean wind speed at stack ?eight (m/s)
Ws 1is stack gas exit velocity (m/s)
X is downwind distance (m)

2) Determine initial dilution ra

A

(a) if A > 3.0,

(no enhancement of oy or oz)

= He/HB

Ro = 0.0

2-15

dii, Ryo and R,
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(2-10)

(2-11)

(2-12)

(2-13)

(2-14)

(2-15)
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(b) if 1.2 < A < 3.0,

RYD = 0.0

R,o = (Hg/2) (3-A)

(only 0, is enhanced)

(e) if A< 1.2,

=
I

vo = (Hg/2) (6-54)

Rzo = (HB/Z) (3-A) and A = maximum (1.0,A)

(both o, and o, are enhanced),

3) From Ryo and R, , calculate o, and 0, :

4) Calculate virtual distances, X, (oyo) and

xV (OZO) :
b
g y
X (0 _m
v yo a
y
b
GZO %
X (g a | ——
v 20 a_ .
z

where a b

y» Pyr 8

Tables 2-4, 2-5). The coefficients by_and b, are related to

= B B -
oz = Az X Pz and oy = Ay X y by bz = 1/Bz anq by

2-16

z» by are stability-dependent coefficients (see

(2-16)

(2-17)

(2-18)

(2-19)

(2-20)
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|
TABLE 2+4
COEFFICIENTS USED TO CALCULATE \‘IIRTUAL DISTANCE, Xv (gyo)
PGT Stability Class a
abi y Clas L hy
A 213.0 1.1148
B 155.0 1.0970
C 103.0 1.0920
D 68.0 1.0760
E 50.0 1.0860
F 33.5 1.0830
2-17
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TABLE 2-5
COEFFICIENTS USED TO CALCULATE VIRTUAL DISTANCE, Xv (ozo)

PGT Stability Class

13.95

: 21.40

A 29.30
37.67

47 .44

71.16

104.65

B 20.23
40.00

c 0

0

12.09

b : 32.09
65.12

134.90

251.20

0

3.534

8.698

' 21.628

E 33.489
49.767

79.070

109.300

141.860

0

4.093

10.930

13,953

F 21.627
26.976

40.000

54.890

68.840

83.250

AANAANANAA

AAA

A

AAAAAA

AAANAAAMANAAAA

AANANAANANAANAMAAA

zZ0

g0 $13.95
Ozo <21.40
Oz0 $29.30
Ope $37.67
Oz <4744
Oz0 <71.16
g0 <104.65

Oz0 <20.23
Oz0 $40.00

0z0 €12.09
Oz0 £32.09
Oz £65.12
0z0 £134.90
Cz0 £251.20

Jzo S30534
Oz0 <8.698
Jz0 £21.628
Op0 £33.489
Oz0 £49.767
Oz6 £79.070

0z0 <109.300
Ozo $141.860

020 $4.093
Uz0 £10.930

Op0 €13.953

Opo <21.627
Opo £26.976
Opo €40.000
Opo <54.890
Uzo <68.840

Uzo $83.250
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122,80
158.08
170.22
179.52
217.41
258.89
346.75
453.85

90.673
98.483

109.300
61.141

34.459
32.093
32.093
- 33.504
36.650
44,053

24.260
23.331
21.628
21.628
22.534
24.703
26.970
35.420
47.618

15,209
14.457
13,953
13.953
14.823
16.187
17.836
22.651
27.074
34.219

1.0585
0.9486

0.9147
0.8879
0.7909
0.7095
0.5786
0.4725

1.0730
1.0170
0.9115

1.0933

1.1498
1.2336
1.5527
1.6533
1.7671
1.9539

1.1953
1.2202
1.3217
1.5854
1.7497
1.9791
2.1407
2.6585
3.3793

1.2261
1.2754
1.4606
1.5816
1.8348
2.1510
2.4092
3.0599
3.6448
4,6049




The point source building downwas?
a

|
p

t

If the ratio of

appropriate only for squat buildings (
potlines are always long squat buildin
centerline based on only the momentum
Huber and Snyder (1976), is used to de
effects are important.

building height, A, is greater than 3,

I

downwash; otherwise, GZ is enhanced.

enhanced as well.

The maximum Cy and 0

2

®,6 (maximum) = (.80 Hy
G&o (maximum) = (.40 HB
at A = He/HB = 1.0.

For values of A between 1.0 and 3.

the

t A is less than 1.2, Oy

0
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model presented above is

luminum reduction plant
8).

lume rise, as suggested by

The height of the plume

ermine if building downwash

effective stack height to

plume is assumed not to

is

, enhancement is:

(2-21)

(2-22)

¢}

20 18 linearly

’

interpolated between 0.80 HB and zero;

interpolated between HB and zero for va.

(personnel communication, Huber 1980).

Rzo (step 2) is also used in the plume 1

Section 3).
2.3.3 Decay Mechanism

The BLP model simulates pollutant g

constant pollutant decay rate, k., At arg

from source, j, to the receptor, T,

ijs 18

constant transport wind (Us)j'

X. .
1]
(v ),

ij s’j

where Xij is the downwind distance from

. . '
new source contribution, Xij’ is:

2-19

o
oe
1

-

is similarly

ues of A between 1.0 and 1.2

The initial dilution radius,

ise calculations (see

|

%cay mechanisms with a

| - .
1y receptor 1, the travel time

calculated assuming a

(2-23)

5

S

ource j to receptor i. The
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X';L] = (1 - Tl_‘l ) le (2-24)
where Xij is the source contribution predicted with the Gaussian

equation assuming no decay. For example, if the decay rate is 10% per

hour,
0.10 1 -5 =1
hr 3600 s/hr 2.78 x 10 7 s
if Tij = 0.5 hr = 1800 sec,
1
le = 0.95 Xi.j'

The BLP model also allows the user to specify a constant background

concentration which is not subject to decay.
2.3.4 Terrain Correction

The effects of terrain elevation on the height of the plume
centerline are calculated using stability-dependent plume path
coefficients. Table 2-6 contains the default values for the plume
path coefficients in the BLP model. For neutral and unstable
conditions with the default plume path coefficients, the plume is
lifted one-half of the difference between the elevation of the
receptor and the elevation of the stack base, with the additional
restriction that the plume always be at least half the height above
the ground that it would be with no topography. With stable
conditions, the default plume path coefficient is 0.3, indicating the
plume is lifted only about one-third of the difference between
receptor elevation and stack elevation and is restricted to be at
least one-third the height above the ground that it would be with no
t0pography.' The pluﬁe path coefficients can be changed by the user,
however, to simulaté a constant elevation plume (as with the CRSTER

model) by setting the plume path coefficients equal to zero.

.2=20
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TABLE 2-6
DEFAULT VALUES FOR THE PLUME PATH COEFFICIENT

PGT Stability Class Plume Path Coefficient, T

0.5
0.5
0.5
0.5
0.3
0.3

HoE O o W

2-21
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The terrain adjusted plume centerline height is calculated with

Equations 2-25 to 2-26.
h, = (1-T) (minimum {hg + &h, Eg - Ep}) (2-25)

¢ (2-26)

where

Ex is receptor elevation
E, is stack base elevation

hc is plume height correction factor
Ah is plume rise

H is terrain corrected effective stack height

Ho is effective stack height above stack base elevation

T is plume path coefficient
The plume height adjustment is illustrated in Figure 2-4 for T = 0.5.
2.3.5 Plume Width Considerations

To eliminate umnnecessary computations, the BLP model calculates
concentrations only at downwind receptors within 40 of the plume
centerline. Defining the plume edge to be 40y from the plume
cencgrlihe‘allows virtually all of the source contributions to be
evaluated. For a plume with a Gaussian distribution, the
concentration at a crosswind distance AOY from the plume centerline
is three hundredths of one percent (0.0003) of the centerline
concentration. Figure 2-5 illustrates the plume width-receptor
location considerations in calculating concentrations, Concentrations
are calculated only for the receptors within the shaded area; the
source contributon for any of the other receptors is assumed to be

Zero.

~2-22
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Wind
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»

®
®
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- Plume Edge
(4 0y Half-Width Line)
L B o L
Receptors

Figure 2-5 Point Source Plume Width - Receptor Location Considerations
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2.3.6 Gaussian Plume Equation fo
To calculate concentrations due t
model numerically integrates the Gauss
the finite extent of the line.

The integral of the Gaussian plume

where

q, is emission rate per unit lengt

2
L is line length, m

g is dispersion function, m" 2

The dispersion function, g, consists of
dispersion terms of the Gaussian point
Equation 2-2 to 2-8)., For stable condi

is greater than 5,000 m,

o

o

1

5
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Line Sources

line source emissions, the BLP

an point source equation over

equation can be written as:

(2-27)

1 _-1

h of the line, g 8 " m

the lateral and vertical
source equation (see

tions, or if the mixing height

1 2 2
g = exp | —L—~| exp (2-28)
To. g 2 2
y 'z 20 20
y z
For unstable or neutral conditions,
.2
g = —t— exp —4 F (2-29)
ﬂoy Oz 20 i
4 i
I

(the function F, is given in Equation 2

2-25

6),
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unless the ratio 0 /D is greater than 1.6,

: 2
g = —1 exp —~:15- (2-30)
2mo_ D 2 cy

The effective plume height is determined with the line source plume
rise equation in Section 2.4.2. <
Using the trapezoidal rule to approximate the integral in

Equation 2-27, the equation becomes:

qRAE N-1

_ 1
X = 5 i (g, + gN) + g- (2-31)

where

N is number of points used to approximate the line

A% is L/N

The number of points (or line segments) needed for Equation 2-31
to give a good estimate of the integral depends on atmospheric
stability, line length, and the line segment-receptor distance. For
each receptor, therefore, Equation 2-31 is initially solved with N = 3
and then N = 5. The value of N increases with each iteration (see

Table 2-7) until all of the following criteria are satisfied:

1) at least one point (line segment) is within one oy of the
receptor;

2)  at least two line segments contribute to the concentration
at the receptor (i.e., two line segments are within acy of
the receptor);

3) two successive iterations yield X estimates which differ by
less than a user's input convergence criterion (default
value is 2%) OR the difference between two successive

estimates is less than 0.1 ug/ma.

2-26




ITERATIVE INTEGRATION O
EQUATION FOR L

Number of
Line Segments

TABLE

Numbe

F-?

q of

New Line Segmen

ts

F THE GAUSSIAN PLUME
INE SOURCES

Iteration

17
33
65
129

ROV S
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N OOy B 0N -
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A minimum of two iterations is always required, that is, the line
will be divided}into at least five points (line segments). The first
critgriqn.is not applied if the receptor is not directly downwind of
the line source because the crosswind distance to the nearest part of
the line may be greater than 9g. The concentration at each receptor
is obtained by breaking the lime source into as many segments as is
necessary to satisfy the criteria above. A11Ireceptors upwind of the
line source, or outside the hoy plume width are assigned
concentration contributions of zero. Receptors 1, 6, and 7 in
Figure 2-6 are in this category. The .concentration at Receptor 2,
which is not directly downwind of any part of the 1ine,.but is within
the line source plume, is determined by applying Equation 2-31 through
as many iterations as is required to satisfy criteria 2 and 3. The
first criterion is waived because the receptor is not directly
downwind of the line source. The iteration procedure at Receptors 3,
4, and 5 must satisfy all the criteria,

All dispersion calculations are done in a "relative (RCS)

coordinate system.”

The RCS X-axis is aligned parallel to the wind
direction; the RCS Y-axis is perpendicular to the wind direction.
This allows the downwind and crosswind distances needed in the
Gaussian plume equation to be computed as a difference of two
numbers. The RCS coordinates of each possible line segment (up to 129
segments per line), point source, and receptor are calculated once per
simulated hour. Thus, even if the line source calculations require
many iterations at each receptor, the predetermined line segments with
the line segment-receptor geometry already calculated are utilized at
each receptor, This allows the concentrations at many receptors to be
calculated efficiently.

In some cases, seven iterations of the line source calculations
may still be insufficient to allow convergence of the integral. This

may be due to the following circumstances:
i a receptor is located very close to the line source or

° the line source is very long (such that L/128 is z,Oy at

the receptor).
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Receptors ‘Wind Direction

" O Receptors

@ Points - First lteration

B New Points - Second Iteration
A New Points - Third Iteration
X New Points - Fourth lteration

Figure 2-6 Line Source Plume Width - Receptor Location Considerations
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The BLP model ‘will continue to iterate a special high resolution
algorithm until convergence is achieved or up to a user specified
iteration maximum (default value = 14 iterations). With each
iteration over seven, new line segments are generated, but only over
the portion of the line source contributing to the concentration at
the receptor of interest. If the iteration maximum is reached without
-convergeﬁce, execution will comtinue using the latest X value
genefated. Execution will ﬁermin&te, however, if the iteration
maximum is exceeded more than 100 times and an error message
indicating this has occurred will be printed. It should be noted that
‘under most conditions, the execution of this high resolution loop will
not be required for proper convergence of the integral--only when a
receptor is located very close to thé line source (and o_ yalues at
the receptor are < AR) will it be necessary. Anyway, receptors shéuld
not be located within 100 meters of a source because the PGT
dispersion curves are defined only for downwind distances greater than
100 meters,

2.4 Plume Rise

Plume rise from tall, buoyant point sources has been extensively
studied and is well represented by the equations. of Briggs (1969,
1970, 1975). Plume rise from low-level sources, however, can be
affected by veftical wind shear and downwash. These effects are
generally not important for taller stacks and are not treated by the
Briggs equations. The BLP model uses a set of plume rise equations
developed to incorporate the effects of vertical wind shear and
downwash on plume rise. These equations are consistent with and
reduce to the Briggs point source plume rise equations when there is
no vertical wind shear or downwash.

Observational studies of rows of point sources (e.g., Briggs
1974) and wind tunnel studies of line sources (Hoydysh et al. 1975,
1979) indicate that the plume rise from closely spaced point sources
or line sources is substantially different than that - from an isolated
point source. Plumes from line sources tend to rise higher when the

wind is aligned along the long axis of the line source than when the
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dependencies on the buoyancy, mean wind
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wind is perpendicular to the line.

from those of a point source plume.

n

t

line sources (the typical configuratio

line sources) can result in significan

that of an isolated line source plume..
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0, line source plumes exhibit

speed, and distance different

ltiple rows of closely spaced

of aluminum reduction plant
plume rise enhancement over

Roof-level line source

releases, however, are susceptible to building downwash, which tends

to reduce plume rise. Also, vertical Lt
d|

study of tall, isolated point sources a

for these low-level sources. The plum

|l
these complex low-level line sources. ||

A new set of line source plume ris

for the BLP model,

These equations inc
important effects: multiple~line plume
wind direction dependence, vertical win

downwash. In the limit as the line len

source plume rise equations reduce to t‘
wind shear and downwash effects are neg
rise equations will reduce to the Brigg
equations.

2.4,1 Point Source Plume Rise

Many of the point source emissions
facilities, such as aluminum reduction
lowest layer of the atmosphere. These
subjected to the effects of building do
shear. Plume rise equations separately
effects are presented in Section 2.4.1.
shear and downwash may be important in
model will use the minimum of the shear
plume rise prediction if both the shear

chosen.
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2.4.1.1 Point Source Plume Rise with Vertical Wind Shear

The power law wind speed profile (Equation 2-1) can be rewritten

in-tetms of-a vertical coordinate system with the origin at stack ‘top:

- 1 P
U, = U, [(z + zs)/zs] (2-32)

where

Zs is stack height

' : -
Z is Z Zs

The wind speed at stack height US can be determined from the
measured wind speed with Equation 2-1. For short stacks, a good

approximation of Equation 2-32 is:

=g P -
U, Ug (2'/24) (2-33)
Integrating the entrainment equation and conservation equations
described by Briggs (1970) for a bent—over plume and using the
approximate vertical wind speed equation, it is possible to arrive at
the following analytic solution for the neutral and unstable plume

rise, 2':

2 A v (x') 2/¢ (2-34)
7' = ) 2(3+P) 2 3
gc U
s
g = 3 + 3P (2-35)
2 (T -T)
- g wd s a -
F % T (2-36)
s
X X < 3.5 Xx
X' %135 xx X > 3.5 X% (2-37)
w /8 F<55nt/s .
X* : (2-38)
C3 Fz/5 F > 55 ma/s3
2-32




where

C3 is a constant (default value 3
is entraimment parameter (0.6)
is buoyancy flux (m%/s3)

is acceleration due to gravity

£ 09 O™ W

is stack gas exit velocity (m
T, 1is ambient air temperature (°K

is stack gas temperature (°K)

]

15 stack inner diameter (m)

a

With P = 0 (i.e., constant wind speed w

rise equation reduces to the Briggs exp

where Z'  is the Briggs plume rise.
Because the approximate form of th
equation becomes invalid for Z'/ZS <1y

must be imposed:

2' = minimum {2', Z'B]

4.49)

(9.8 m/s?)
8)
D

ith height), the shear plume

ression:

(2-39)

e power law wind speed profile

the following restriction

(2-40)

For neutral and unstable condition
reached at a downwind distance of 3.5 X
C3, in Equation 2-38 has a default valu
instead of 34,0 (which is assumed in so
of the two equation for X* at F = 55 m?

Transitional plume rise is an opti

desired, only final plume rise will be

2-33

, terminal plume rise is
(Briggs 1970). The constant,
of 34.49 in the BLP model

e models) to allow a matching

= i — —

L)

w
.

n in the BLP model; if

[ T

2]

calculated,
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For stable atmosphere conditions (PGT stability classes E and F),
a similar analysis will yield the following plume rise equation for

final rise with vertical wind shear:

2' (final) = 2 (2-41)
R U 8
s

- _8& 30

8= T 3
a
where
3@

; . . . °
is the vertical potential temperature gradient ("K/m) and

[+%}
o~

w

is a stability parameter.

If there is no vertical wind shear (P = 0), Equation 2-41 reduces

to the Briggs stable point source plume rise equation for final rise:

6f | 1/3

82 Us s

Zé (final) = (2-42)

Transitional plume rise (i.e., 2' < 2' (final)) as defined by

_ Equation 2-41) is calculated with Equation 2-34 for stable conditions.
9.4.1.2 Point Source Plume Rise with Building Downwash

If an emission source is located in the vicinity of a building,
the plume may experience greatly enhanced dispersion in the wake
region of the building. The intense turbulence in the building wake
region causes the enhanced dispersion and a rapid decreage in.the
buoyancy of the plume, which will decrease the rise of the plume. As
pointed out by Huber and Snyder (1976), however, the turbulence
rapidly decays downwind of the building; in the far wake, plume
dispersion is determined by the background atmospheric turbulence. In

the calculation of plume rise, the initially large entrainment of
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noted by Briggs (1970), the stable vertical plume formulation of
Morton, Taylor, and Turner (Equation 2-45) is more appropriate than

the bent-over plume rise equation with very light winds.

5 Fl/lb
Z' (maximum) = — 375 (2-45)
s

Equation 2-45 is used if it yields a lower plume rise estimate than

Equation 2-44.
2.4.2 Line Source Plume Rise

The plume from a buoyant line source can be expected to show
different behavior than that from an isolated point source. The
proximity of adjacent plume elements of a line source plume tends to
block entrainment of ambient air. The initial buoyancy, however, is
spread over the length of the lime instead of being concentrated at
one point. Also, the "effective' line length of a line source depends
on the wind direction relative to the line, leading to a wind
diréction dependence of the plume rise. The line source emissions,
such as those from aluminum reduction facility potrooms, may
expetiencg building downwashi Finally, multiple rows of closely
spaced line sources tend to enhance the plume rise. These
considerations indicate that a point source plume rise equation is not
adequate to represent the plume rise behavior of a line source plume,
especially for aluminum reduction facilities where all these factors

are important.
2.4.2.1 Line Source Plume Rise with Vertical Wind Shear

The plume rise of a rectangular plume from a finite line source

of length L in a neutral atmosphere is:

F' 1/2
3

e — X' (2-46)
28L U

N
1]
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gL Wow (Ts - Ta)
F' = T _ (2-47)

where

F' is the average line soﬁrce buoyancy parameter (m4/53)
g 1is the acceleration of gravity (9.81 m/s2)
L is the line source length (m)

Wa is the line source width (m)
w is the exit velocity (m/s)

is the exit temperature (°K)

is the ambient air temperature (°K)

(Note: For multiple line sources of comparable buoyancy flux, the
buoyancy parameter is calculated for each line source and then

averaged to obtain F'.)

Equation 2-46 neglects horizontal eatrainment of ambient air at
the edges of the plume (i.e., the plume width remains to be L, but the
plume's vertical dimension grows). The linear X dependence of the
line (versus X2/3 for. a. point. source) reflects the decreased ability
of the plume to entrain ambient air.

Integrating the rectangular plume equation and analytically
incorporating vertical wind speed variation with the approximate power

law relationship, Equation 2-33, the following solution is obtained:

(EL )2 F' 233P l/eL X'Z/EL
1 = —_— -
Z 2 E) (2-48)
(2+P) BL U,
where EL is 2 + 3p,
2-37
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‘With P = 0, Equation 2-48 reduces to the line source plume rise
without wind shear, Equation 2-44. It is assumed that the distance of
final plume rise for PGT stability classes A through D can be obtained
with the point source expressions, Equation 2-37 and 2-38, with F =
F'/m.

In the BLP model, the effect of the wind speed variation with
height on line source plume rise is estimated by using an "effective"
wind speed, U,, in the generalized line source plume rise equations
in Section 2.4.2.2 rather than the stack height wind speed, Ug,

(The equations in Section 2.4.2.2 include building downwash, plume
rise enhancement, and wind direction dependencies, but do not
implicitly incorporate wind shear effects. Wind shear»effects which
are included in Equation 2-48 are explicitly included in the
generalized line source equations by using the "affective" wind speed
(which is always greater than or equal to the stack height wind speed)
in these equations.) The effective wind speed, U, is calculated by
matching Equations 2-46 and 2-48 at the final rise distance, XF'

This matching procedure consists of (1) calculating 2' (shear) at

X = X with Equation 2-48 and (2) solving Equation 2-46 for wind
speed using Z2' = Z' (shear) and X = X, This effective wind speed

is then used in the generalize& line source plume rise equations.
Stack height wind speed, however, is used in the Gaussian dispersion
equation.

For stable atmospheric conditions, the rectangular plume rise

equation (without wind gshear) is:

1/2 1/2
F' /s X
' Ed -
Z LU s l-cos —; (2-49)
8 s
Usﬂ
Final rise is reached at a distance X = ’
RN
so the final plume rise is:
1/2
e 2 F' _
z' (fimal) = LU, (2-50)

' 2.38
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The appropriate stable rectangular plume equation including vertical

wind shear is:

p 1
(2+P) z_ F' ) 2+P

Z2' (final) = ( BL U, s (2-51)

The effective wind speed is calculated by matching Equation 2-50 and

2-51 subject to the constraint U, = minimum (U, U,).

2.4.2.2 Line Source Plume Rise with Downwash and Wind

Direction Dependence

Although a linear distance dependence of plume rise from a
buoyant line source is reasonable in the near field with perpendicular
winds, it would be expected that the plume would eventually approach
an X2/3 point source dependence as the pldme height approaches and
exceeds the line length. Figure 2-7 illustrates a rectangular (line

source) plume with half-circular (entrained) edges. This edge

importance with distance (and plume height). Figure 2-8 illustrates
the increasing importance. of the entrained edges of the initially
rectangular plume. In the near field, the plume height, Z', is small,
and because R = 82' = 0.6 Z', the half-circular plume edges compose a
relatively small portion of the plume's cross-sectional area (see
Figures 2-8a and b). With increasing distance, however, Z' and
therefore R becoqe larger; the ratio R/L increases (see Figure 2-8c,
d, e) until eventually the plume cross section begins to look more and
more circular. For a short line source or for winds parallel to the.
line source, the effective length of the line source is small. The
ratio R/L may be large even in the near field (Figure 2-8d and e). It
is apparent that as the line source length approaches zero, the plume

cross section becomes circular (as with a point source). In fact, the

. line source plume can be visualized as being composed of circular

cross-sectional plumes originating from an infinite number of point
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Ri/Llg = 1/10
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Rg/Lo = 7

Cross Section of Line Source Plume at Various Distances

Downwind
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sources along the length of the line source (see Figures 2-7 and
2-9). This formulation for the line source plume will result in the
approach to the X2/3 dependency at large X. The solution of the
neutral line source plume rise equation with entrainment at the edges
of the plume is:
3 2 ' -
X
@) o+ E @y - 2E (2-52)
L 2 .3
2 TR Ue

! . . .
where ZL is the line source plume rise and U, is the effective

wind speed (see Sectiom 2.4.2.1). With L = 0, Equation 2-52 reduces

to the Briggs point source equation. The line source buoyancy
parameter, F', divided by 7 is the point source buoyancy flux, F,
defined by Equation 2-36. If the edge effects are neglected
[(ZL)3 term=~0)], the linear X dependence is obtained.
Designating the first term of Equation 2-52 as the peint source term
(because it is responsible for the x2/3 component of the equation)
and the second term as the line source term (because it is responsible
forlthe X component), it can be seen that the line source term
ini&ially ddminates ‘the equation, but gréaually (depending on L, F',
and U)) the point source term will become increasingly important,
Observational and wind tunnel studies indicate that the line
source plume rise equation should contain a wind direction
dependence. For winds aligned parallel to the long axis of a line
source, consider the path of a plume element originating from the
upwind end of the line source. As the plume element rises and travels
along the length of the line, it merges with other buoyant elements.
At the downwind edge of the line source, the input of bouyant plume
elements stops., Figure 2-9 is a cross section of the plume at the
downwind edge of the line source. The plume elements originating from
the most upwind section of the line source have risen substantially
more than the plume elements near the downwind edge of the line
source. The integration of the Gaussian plume equation over the
length of the line source consists of breaking the line source into a

number of points or line segments; this approach allows different
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Cross Section of Line Source at X = Xpg with Parallel Winds
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plume elements to have different effective stack heights. If a linear
variation in F' along the line is assumed, the value of the buoyancy

parameter at any downwind distance, X, is given by:

F'X) = (2-53)

where XFB is the distance of the release of the last buoyant plume
element (XFB = I for parallel winds and X.p = 0 for perpendicular
winds), and F' is the buoyancy parameter for the entire line source,
as given by Equation 2-47. Equation 2-52, now predicting the height
of the plume element originating from the most upwind end of the line

source, becomes!

(2-54)
F' x3 X< X
7 3 FB
218 XFB Ue
3 F' [ 2 /3 + X2 - X] X>X
Xp3 XrB > Xpg
2 3
2787 U
e
where the effective line length, L., repiaceg L.
For a single line source,
L, = |L sing| + Wmlcose’ : (2-55)
XFB = |L cos8 Sl + Wmlsine| » (2-56)

where 6 is the angle between the line source and the wind direction

(see Figure 2-10)."
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Wind Direction
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Wind Direction

I

XFB

Figure 2-10 Calculation of the Effective Line Length, L., and the
Downwind Distance of Full Buoyancy, Xgp
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In most cases, the width of the line source, Wm, is much less
than the length of the line, so L,~ L sin g and Xpg = L cos 6.

For N line sources of equal length and separated by a distance of
5Xm, the buoyancy parameter is the sum of the bouyancy parameters of

the individual lines, and the equation for Xop becomes:

Xgg = Locos & + (N-1)6X sino : (2-57)

N
Fro= 2 (F') (2-58)

i=1

The effective line length for multiple line sources is a weighting of

L, for perpendicular winds (i.e., L) and L, for parallel winds,

Le = Lsin6 + L cosg (2-59)
To calculate the effective line length for parallel winds, Lv’ the

following three step procedure is used.

1) Determine the. height at which plumes from adjacent lines
- interact, ZI' With R = BZ, R must be equal toéxm/z for
interaction, so Z; =5xm/(zs).

2) Determine the downwind distance, X7, at which the plumes
interact (i.e., X such that Z; = Z.), by solving
Equation 2-54 for X with L, = W, and F; = buoyancy
parameter of one line. First assume X <Xpp and solve for
X; 1f this estimate of X is greater than XFB’ solve again
for X assuming X 2xFB°

3) Calculate the effective line length, Lv, that will yield

]
Z;, = 27 at X' = Xy with Fp equal to N times the
buoyancy flux of one line, again using Equation 2-54.

The distance of final rise, X5, for neutral and unstable conditions

is calculated by Equations 2-37 and 2-38 with F = FTY/n,
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Building downwash effects can be incorporated in the line source
plume rise equation using the same "downwash radius" approach used in
the point source plume rise formulation. The line source emission of
aluminum reduction facilities are roof-level releases with negligible
momentum rise. The line source plume rise downwash radius, R , is

determined from Equation 2-17 with A = 1.0 to be:
R, = Ry = Hp (2-60)

With an initial dilution plume radius, the line source plume rise

equation becomes:

33, 2 ] 6R L, 3R°2
(@) + =2 (@) +| =2z + + z -
“ e B g2 2 L (2-61)

3

1

Fp X X <X

3 3 FB
28 XFB Ue

3 F! 2 2

- T3 [XFB/3 + X - XX ] X >Xpn
278 Ue

where L, is an effective downwash length. In the BLP model L4 is:
Ld = Le sin @ ] (2‘62)

The third term in parentheses of Equation 2-61 containing R and
Ly is the downwash term.

Equation 2-61 is a simple cubic equation that is solved in the
BLP model by subroutine CUBIC. This line source plume rise expression
reduces to the Briggs point source plume rise equation when the line
length and downwash effects are negligible (i.e., L,, Ly, and Ry

approach zero).
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For stable atmospheric conditions, final line source plume rise

is calculated with the following equation.

3L 3R
o

13 e 1y _o
2%+ =2t {2 g
6R L 3R 2 6 F'
. o d + o T T (2-63)
ng? g2 L 8> U s

Transitional plume rise for stable conditions is calculated with
Equation 2-61. The stable line source plume rise equations reduces to
the Briggs stable plume rise equation for final rise when Lo, Ly,

and R approach zero.

To save the computation time required to solve the cubic line
gource plume rise equation many times, the BLP model calculates line
source plume rise each simulated hour at six downwind distances:

XFB’ Xp, and four intermediate distances. The plume rise at

distances other than these six distances are interpolated linearly.
This allows the plume trajectory to be accurately approximated in a
computationally efficient manner. As illustrated in Figure 2-9, the
plume element originating from the most upwind end of the line source
rises higher than plume elements released at other portions of the
line., The plume rise equations in this section predict the height of
the plume element originating from the most upwind part of the line
source. To find the heights of other plume eleﬁenta, the BLP model
uses a linear interpolation scheme. The entire line source plume rise

algorithm is summarized below with the aid of Figure 2-1l.

1) Calculate the heights of the plume elements originating from
the most upwind portion of the line source (line segment

No. 1) at Xpg, Xp, and four intermediate distances.
2) Find the height, z;, of this plume element (plume

element No. 1) at a downwind distance X, by linear

interpolation of the results of Step l.
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Figure 2-11 Calculation of Plume Rise of Individual Plume Elements of

the Line Source Plume
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3) Because the height of plume element No. 10 is zero at Xp,,
n
;he height, ZxFB’ of plume element No. n at X = XFB can be

" obtained by interpolation:
n 1

Z = Z 1 -X/X
Xrn X3 [ " FB]

4) The height, zxn
- d
distance, Xd, 1s:

, of plume element No, n at a downwind

2.5 BLP Postprocessing Capabilities (POSTBLP)

As indicated in the BLP modeling package flowchart, Figure 1-1,
all analysis of the concentration output of the BLP model is done with
the BLP postprocessing program, POSTBLP. The use of a separate
program for averaging and analysis operations decreases the computer
time and computer memory requirements of the BLP model. Because
computer costs are associated with the amount of memory required as
well as the computer time used, the use of a separate postprocessing
program can be very cost effective.

The capabilities of the POSTBLP program are outlined in
Table 2-8. The uéer has the option of analyzing total concentration
data or the source contribution of any single line or point source (or
any combination of line and point sources) that have been specified as
source contribution sources in the original BLP run. The POSTBLP
program will always generate tables of the top fifty 1l-, 3-, and
24~hour average concentrations, five highest 1-, 3-, and 24-hour
average concentrations at eaéh receptor, and the average
concentrations over the length of the BLP run for the concentration
data (total or source contribution) selected by the user. The table
of the top fifty l—héur average concentrations include the wind speed,

wind direction, stability class, and mixing height for those hours.
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TABLE 2-8
MAJOR FEATURES OF THE POSTBLP PROGRAM

Total concentration or source contribution analysis.

Monthly and annual frequency distributions for 1-, 3-, and
24-hour average concentrations.

Tables of 1-, 3-, and 24-hour average concentrations at each
receptor,

Table of the annual (or length of the BLP run) average
concentrations at each receptor.

Five highest l1~, 3-, and 24~hour average concentrations at each
receptor.

Fifty highest 1-, 3-, and 24-hour average concentration over the

receptor field.
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Optional POSTBLP output consists of monthly and annual frequency
distributions for l-, 3-, and 24-hour average concentrations (total or
source contribution) at a user-specified receptor. Also, tables of
1-, 3=, and 2%4~hour average concentrations at each receptor for-any
(or every) 24-hour period of the BLP run can be printed.

~ The BLP model results are stored on a magnetic tape or disk file
which can be repeatedly accessed by the POSTBLP program. Multiple
runs of the POSTBLP program can be made, first in only a screening
mode to scan the concentration output data to determine the time
periods and reéeptdrs with the highest predicted concentrations; the
results at these time periods can be examined more closely with
subsequent POSTBLP runs., Typically, the days with the highest total
concentrations can be obtained with an initial POSTBLP screening run;
the contributions of sources of interést for these days be generated

with subsequent POSTBLP runs.
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3. USERS INSTRUCTIONS
3.1 BLP Users Instructions

A detailed description of all the card-image input requirements
of the BLP model is contained in this section. Figure 3-1 is a
flowchart of the main program of the BLP model. All BLP concentration
output is written (unformatted) to Logical Unit 20. Unformatted
CRSTER preprocessor program meteorological data, if used, is read from
Logical Unit 2; otherwise, card-image user input meteorological data,
along with all other card-image inputs, are read from Logical Unit 5,
Printout of the data entered into the BLP program is obtained through
Logical Unit 6. The card-image input deck setup is shown in
Figure 3-2. Some of the cards need to be included only if certain
options have been requested. A description of all the 12 types of
card-image inputs with the default values provided for the program

control parameters is presented below.
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Call INPUT
- (Read User Inputs)

User
Specified
Receptor
Coordinates
?

Call OUTITL

to Output File -Unit 20)

Y

Enter Loop
W over Days

!

Call MET
(Read

Call RCEPT
(Generate Rectangular
Reaceptor Grid)

(Write Run Information e At

Meteorological Data)

Y

Enter Loop
over Hours

Y

Call COORD

. {Determine RCS Coordinates)

|

Call CONTRB
(Calculate Concentrations}

Figure 3-1

3-2

Flow Chart of the BLP Model Main Program
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”
(12) Hourly Met.

Data Cards Optional —
' Included
only if
{(11) Met, Data ‘LMETIN' Is
Indicator Card .TRUE,
~“1 '
(10) Point Source Cards Optional —
; * Included only if
‘NPTS’ > 0
_ L —
(9) Line Source Cards Optional — .
Included only if
‘NLINES’ > 0
8) R tor Card — Optional —
m ecoplor Lards r Included only if
‘LINPUT' 1s .TRUE.
o Y
(7) OUTPUT Namelist Optional —

Included only if
‘LPART' Is .TRUE.

-
(6) CALC Namelist

(5) METIN Namaslist

{4) RCEPT Namelist . | Optional —
Included only if
‘LINPUT Is .FALSE.

(3) RISE Namelist Optional —

Included only if
r 'NLINES' > 0.

(2) GEN Namelist

(1) Title Card

Figure 3-2  Input Deck Setup for BLP Dispersion Model

RI4ORL -
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1) Title Card (up to 80 characters) (always included)

Namelist Inputs

2) GEN Namelist (always included)

3) RISE Namelist (included omly if 'NLINES'> 0)

4) RCEPT Namelist ‘ (included only if 'LINPUT' is .FALSE.)
5) METIN Namelist (always included)

6) CALC Namelist (always included)

7) OUTPUT Namelist (included only if 'LPART' is .TRUE.)

Formatted Input

8) One card for each receptor (included only if 'LINPUT' is .TRUE.)
9) One card for each line source (included only if 'NLINES'>0)
10) One card for each point source (included only if 'NPTS' >0)

11) One card indicating the number (included only if 'LMETIN' is .TRUE.)
of hours of formatted meteoro- . '
logical data to follow

12) One card of formatted meteoro- (included only if 'LMETIN' is .TRUE.)

logical data for each hour
Title-Run Identification Card

Columns Format Variable Description

1-80 20A4 TITLE Any title or run identification

information up to 80 characters in
length.
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Namelist--~GEN

GEN assigns values to the number of sources and receptors
and initializes control variables.

Variable Type Description ' Default
NLINES Integer Number of line sources., 'NLINES' <10. : 0
NPTS Integer Number of point sources. 'NPTS' <50, 0
NREC Integer Number of receptors (input only if 0

'LINPUT' is .TRUE., otherwise, 'NREC'
is calculated by BLP. 'NREC' <100).

LINPUT Logical Control variable for receptor input +FALSE.
option. If 'LINPUT' is .TRUE., the
user will input the X and Y coordinates
and elevation of each receptor; if
+FALSE., a rectangular receptor grid
will be generated by BLP using user
input boundary coordinates and X and Y
spacings (see RCEPT Namelist).

LUTMS Logical Control variable for the coordinate +FALSE.

system used to input all source and

receptor coordinates., If 'LUTMS' is

+.TRUE., all input coordinates are

specified in UTM coordinates. TIf

.FALSE., an internal, line source

oriented (SCS) coordinate system is

assumed.

LPART Logical Control variable for the source con- .FALSE.
tribution option. If 'LPART' is
.TRUE., source contributions of user
specified sources are included in the
output file (see OUTPUT Namelist);
otherwise, no source contributions are
included.

LDOWNW Logical Control variable for the point source .TRUE.
.building downwash option. If 'LDOWNW'
is .TRUE., the effects of building
downwash are evaluated. If .FALSE.,
point source building downwash effects
are not computed.

LSHEAR Logical Control variable for plume rise wind .TRUE.
shear option. If 'LSHEAR' is ,TRUE.,
wind shear is included in point and
line source plume rise calculations,
otherwise, wind shear is not included.
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‘Variable : :Type
- LTRANS - Logical
TCOR Real

Description Default
Control variable for the transitional .TRUE.

point source plume rise option. If
'LTRANS' is .TRUE., transitionmal-point
source plume rise is calculated, other-—
wise, only final point source plume rise
is calculated.

Line source orientation angle. 'TCOR' 90.0
is the angle (in degrees) between the

Y-axis of the UTM coordinate system and

the X-axis of the SCS coordinate system -

see Figure 2-2 (input only if 'LUTMS'

is .FALSE., otherwise, 'TCOR' is

calculated by BLP). 00 < TCOR < 180°.

3-6
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Namelist-—-RISE

This namelist is included only if 'NLINES' >0 (see GEN
Namelist). RISE assigns values to the parameters used in the
buoyant line source plume rise calculationms.

Variable Type Description Default*
L Real Average Building Length (m). -
HB Real Average Building Height (m) -

(see Figure 2-1).

WB Real Average Building Width (m) -
: (see Figure 2-1).

WM Real Average Line Source Width (m) =
(see Figure 2-1),

DX Real Average Building Separation (m) -
(see Figure 2-1),

FPRIME Real Average Buoyancy Parameter (m%/s3) -
(see Equation 2-47),

*A dash indicates that no default value is provided.
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Namelist——RCEPT

This namelist is included only if 'LINPUT' is .FALSE. (See
GEN Namelist). RCEPT defines the rectangular receptor
grid to be generated by BLP (see Figure 2-3).

Variable Type Description Default
RXBEG Real X~coordinate of lower left corner of 0.0

receptor grid.

RYBEG Real Y-coordinate of lower left corner of 0.0
receptor grid,

RXEND Real * X-coordinate of upper right corner of 0.0
: receptor grid,.

RYEND Real Y-coordinate of upper right corner of 0.0
receptor grid. .

RDX Real Incremental X-spacing-of receptors. 0.0

RDY Real Incremental Y-spacing of receptors. 0.0
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Namelist-~METIN

METIN initializes meteorological parameters and assigns values
to the array which determines which days are to be modeled.

Variable Type Description Default*
LMET IN Logical ' Meteorological input data control +FALSE.

variable. If 'LMETIN' is .TRUE.,

up to 24 hours of card-image formatted
meteorological data is read; if ,FALSE,,
up to 366 days of CRSTER meteorological
preprocessor output is read.

LMETOT Logical Meteorological outbut control para- .FALSE.,
meter-used only if 'LMETIN' is :
.FALSE. 1If 'LMETOT' is .TRUE., the
hourly meteorology is printed for
each day the model is rum; if .FALSE.,
hourly meteorology is not printed,
(Note: 1If 'LMETIN' is .TRUE.,
hourly meteorology is always printed.)

IDSURF Integer NWS surface station number-used only -
if 'LMETIN' is .FALSE. 'IDSURF' must
be the same as the surface station
number input to the CRSTER preprocessor.

IYSURF Integer Year of record for the surface meteo- -
rological data-used only if 'LMETIN'
is FALSE. 'IYSURF' must be the same
as the year of the surface data input
to the CRSTER preprocessor.

IDUPER Integer NWS upper air station number-used only -
if 'LMETIN' is .FALSE. 'IDUPER' must
be the same as the upper air station
number input to the CRSTER preprocessor.

IYUPER Integer Year of record for the upper air -
meteorological data-used only if
"LMETIN' is .FALSE. 'IYUPER' must be
the same as the year of the upper air
(mixing height) data input to the CRSTER

preprocessor.
ZMEAS Real Measurement height of mean wind speed 7.0
(m).
DTHTA(2) Real Vertical potential temperature gradient 0.020,

Array for PGT stability classes E and F 0.035
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Variable Type

PEXPv(s) Real

Array
TDELS Integer
IRU Integer

IDAYS(366) Integer
Array

Description

Vertical wind speed power law pro-—
file exponents for PGT stabilities
A-F.

Maximum variation in the number of
stability classes per hour (used only
if 'LMETIN' is .FALSE.). (Note: the
CRSTER meteorological preprocessor
already may have restricted stability
class variations to 1 class/hour,)

Rural/urban mixing height selector
(used ‘only if 'LMETIN' is .FALSE.).
'IRU' is 1 for rural mixing heights
and 'IRU' is 2 for urban mixing heights.

Array of 366 elements with each element
corresponding to a Julian day of the
year (used only if 'LMETIN' is .FALSE.).
A 'l' in element N indicates that

Julian day N is to be modeled. A '0'

in element N indicates that Julian day N
is not to be modeled.

%A dash indicates that no default is provided.

3-10

Default®

0.10, 0.15,
0.20, 0.25,
0.30, 0.30

5

366%0
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ENVIRONMENTAL RESEARCH & TECHNOLOGY ING

CALC initializes certain computational, terrain adjustment,
decay, and background concentration parameters.

Variable Type
TERAN (6) Real
Array
DECFAC Real
XBACKG Real
CONST2 Real
CONST3 Real
CRIT Real
MAXIT Integer

Description

Plume path coefficients for PGT
stabilities A-F.

Pollutant decay rate (s-1)
Background concentration (ug/m3)

Constant in Briggs stable point source
plume rise equation of the form Ah =
CONST2*(F/(U*S8))1/3, (Used only if
'LSHEAR' is .FALSE.)

Constant in Briggs neutral final plume
rise distance equation of the form
X(final) = CONST3#*3,5%F**0.4, where

F >55, m**4/g*%3,

Convergence criterion for the line
source calculations,

Maximum number of iterations allowed
in the line source calculations.

3-11
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Namelist-—QUTPUT

Variable

IPCL (11)

IPCP (51)

This namelist is included only if 'LPART' is .TRUE. (See GEN
Namelist). OUTPUT defines which sources are to have source

contributions included in the output file,

Type Description Default
Integer Array of 11 elements with each of the 11%0
Array first 10 elements corresponding to a

line source. TFor N<10, a 'l' in

element N signifies that the source
contribution of line source N is to be
written in the output file; A '0'
signifies that the source contribution
of line source N is not to be written in
the output file, The value of element 11
has the same meaning applied to the sum
of the source contributions of lines 1

to 'NLINES'.

Integer Array of 51 elements with each of the 51%0

Array first 50 elements corresponding to
a point source. for N<50, a '1' in
element N signifies that the source
contribution of point source N is to be
written in the output filej a '0' signi~
fies that the source contribution of
point source N is not to be written in
the output file. The value of element 51
has the same meaning applied to the sum
of the source contributions of points 1
to 'NPTS'.
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The following formatted input follow the Namelist inputs described above.

Receptor Information (included only if 'LINPUT' is .TRUE.). One card must

be included for each receptor.

Columns Format Variable Description
1~10 F10.1 XRSCS X-coordinate of receptor (m).
11-20 F10.1 YRSCS Y-coordinate of receptor (m).
21-30 F10.1 RELEV Receptor elevation (m).
3-13
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Line Source. Information-used in dispersion calculations (included only if

'"NLINES' >0). One card must be included for each line source.

Columns Format Variable Description
1-10 Fl0.1 XLBEG X-coordinate of beginning of line

source (m).
11-20 F10.1 YLBEG Y-coordinate of beginning of line
source (m).

21-30 F10.1 XLEND X-coordinate of end of line source

(m).
31-40 F10.1 YLEND Y~-coordinate of end of line source
(m).
41-50 F10.4 H$§ Release height of line source (m).
51-60 F10.4 QT Pollutant emission rate of line

source (g/s).

61~-70 Fl0.1 LELEV Line source base elevation (m),

3-14
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Point Source Information (including only if 'NPT$'>0). One card must be

included for each point source.

Columns

1-10
11-20
21-30
31-40

41-50
51-60
61-70
71-80

Format

Fl0.1
Fl0.1
Fl10.4
F10.4

F10.4
F10.4
F10.4
Fl0.1

Variable

XCOORD
YCOORD
PHS

PQ

D

w
TSTACK
PELEV

3-15

Description

X-coordinate of point source (m).
Y-coordinate of point source (m).
Stack height of point source (m).
Pollutant emission rate of point
source (g/s).

Inner stack diameter (m).

Exit velocity (m/s).

Stack exit temperature (°K).

Point source base elevation (m).

N
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Formatted Meteorological Imput Data (included only if 'LMETIN' is .TRUE.) The
formatted meteorological input data consists of one card indicating the
aumber of hours of meteorological data followed by one card for each hour (up

to 24 hours).

Columns Format Variable Description
1-2 12 IHRMAX Number of hours of formatted

meteorological data to follow.

One card with the following format for each of the 'IHRMAX' hours of

formatted meteorological data must be included,

Columns Format Variable Description

1 11 KST PGT stability class
11-20 F10.2 . SPEED Mean wind speed (m/s)
21+-30 Fl10.2 RANDWD Wind direction in degrees
31-40 F10.2 TEMP Ambient air temperature (°K)
41-50 F10.2 HMIX Mixing height (m) '
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3.2 POSTBLP User's Instructions

The POSTBLP program is used to process all the BLP concentration
output. POSTBLP reads the unformatted BLP output from Logical
Unit 20. All POSTBLP output is routed to the line printer (Logical
Unit 6). All POSTBLP inputs are specified in Namelist OPTS, which is
the only card-image input required by the program. The card-image
input is read from Logical Unit 5. A detailed description of Namelist

OPTS inputs follows.
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‘Name list——O0PTS

Variable

"IJCODE

LECH1

LECH3

LECH24

Type
“INTEGER

Logical

Logical

Logical

Description Default
Coded integer specifying the comcen- -999

tration output (source contribution
or summed concentrations) to be pro-
cessed in this run (not used if 'LSUM'
is .TRUE.)

If 'IJCODE' is 1 to 10, the concentration
output to be processed is the source con-
tribution of line number 'IJCODE'. If
'IJCODE' is 11, the concentration output
is the source contribution of the sum of
all the line sources. If '"LJCODE' is 101
to 150, the concentration output is the
source contribution of point source
'IJCODE'. If 'IJCODE' is 151, the con-
centration input is the source contri-
bution of the sum of all the point
sources, If '"LJCODE' is 999,

the concentration output is the total
concentration resulting from the sum of
all the line and point sources.

Control variable for output of l-hour +FALSE.
average concentrations. If 'LECHL' is

.TRUE., the l-hour average concentra-

tion at each receptor is printed for

each day with 'l' indicated in the ~
corresponding element of the 'TECHO'

array; if .FALSE., no l-hour average
concentrations are printed.

Control variable for output of 3-hour FALSE.
average concentrations, If 'LECHL' is

.TRUE., the 3-hour average concentration

at each receptor is printed for each

day with '1' indicated in the corres-—

ponding element of the 'IECHO' array; if
.FALSE., no 3-hour average concentrations

are printed.

Control variable for output of 24-hour FALSE.
average concentrations, If 'LECH24'

is .TRUE., the 24-hour average concen-

tration at each receptor is printed for

3-18




Variable Type

IECHO(366) Integer

LFRQl Logical

XINT (25) Real

Array
NINT Integer
LFRQ3 Logical

XINT3(25) Real
Array

ENVIRONMENTAL RESEARCH & TECHNOLOGY INC

Description

each day with a 'l' indicated in the

corresponding element of the 'IECHO'

array, if .FALSE., no 24~hour average
concentrations are printed,

Array of 366 elements with each
element corresponding to a Julian
day (used only if 'LECH1l', or
'LECH3', or 'LECH24' is .TRUE.).
IECHO controls output of the 1-, 3-,
and 24-hour average concentrations.
The concentrations at each receptor
will be printed for each Julian

day with a 'l' in the corresponding
element or the 'IECHO' array. For each
day with a '0' in the corresponding
element, no concentrations will be
printed.

Control variable for l-hour average
concentration frequency distributions.

If 'LFRQl' is .TRUE., a frequency dis-
tribution of l-hour averaged concentra-
tions at receptor 'IRECEP' with con-
centration intervals specified in the

Default

366%0

.FALSE .

"XINT' array will be produced; otherwise,

no distribution will be produced.

Array containing the concentration
intervals used in the l-hour averaged
concentration frequency distribution
(used only if 'LFRQl' is .TRUE.).

Number of concentration intervals
specified in the 'XINT' array (used
only if 'LFRQ1l' is .TRUE.). NINT<25.

Control variable for 3-hour averaged
concentration frequency distributions.
If 'LFRQ3' is .TRUE., a frequency
distribution of 3-hour average con-
centration at receptor 'IRECEP' with
concentration intervals specified

in the 'XINT3' array will be produced;
otherwise, no distribution will be
printed.

Array containing the concentration
intervals used in the 3-hour averaged
concentration frequency distribution
(used only if 'LFRQ3' is .TRUE.).

3-19
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Variable

NINT3

LFRQ24

XINT24(25)

NINT24

Type

Integer

Logical

Real

Integer

Description Default
Number of concentration intervals 0

specified in the 'XINT3' array (used
only if 'LFRQ3' is .TRUE.). NINT3<25.

Control variable for 24-hour averaged .FALSE.
concentration frequency distributions.

TIf 'LFRQ24' is .TRUE., a frequency

distribution of 24~hour averaged con-—
centrations at receptor 'IRECEP' with
concentration intervals specified in the
'XINT24' array will be produced; other-

wise, no distribution will be produced.

Array containing the concentrations 25%0.0
intervals used in the 24-hour averaged
concentration frequency distribution

(used only if 'LFRQ24' is .TRUE.).

Number of concentration intervals 0
specified in the 'XINT24' array

(used only if 'LFRQ24' is .TRUE.).
NINT24<25.
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Variable Type
IRECEP Integer
LSUM Logical
ISCODE(62) 1Integer
Array
NSUM Integer

ENVIRONMENTAL RESEARCH & TECHNOLOGY ING

Description Default
Number of the receptor used in the 1

frequency distribution calculations
(used only if LFRQl, LFRQ3, or LFRQ34
is .TRUE.).

Control variable for source contribu- +FALSE,
tion summing option. If 'LSUM' is

.TRUE., the source contributions of

the sources specified in the array

'ISCODE' are summed; if .FALSE., no

source contributions are summed.

Array containing up to 62 coded 62%0
integers specifying the source con-
centrations to be summed (used only

if 'LSUM' is .TRUE.). Also see

description of 'IJCODE'.

Number of source contributions 0
specified in 'ISCODE' to be summed

(used only if 'LSUM' is .TRUE.).
'NSUM'<62. ‘
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FORTRAN SOURCE LISTING OF BLP







C

[SRVELRTRINUE W3

CARANRR A F A AR A AT AR R AR R AR A AR AP AR A A AR AR AR AR A AR T AR A AR AR a A A AR AR R E A2 OO0 0GLO

(o TR D]
c YL == MULTIFLE RHOYANT LTNF AMD POTNT SOUREE QO0N004Y
C DISPERSTOUN MODEL 000000%0
C 00G000ARG
C hLP VERSION 1,1 LEVFL RODT70P MATIN 00060070
C 00000080
C LEVELOPED RY: 00000090
c 00000100
Cc JOE SCIKE AND LLOYD SCHUI_MAN Q0000110
C ENVIROMMENTAL KESFARCH AND TECHNOLOGY N000N120
c 96 VIRGINTA KDAD noNCo0130
C CONCORD, MASSACHUSETTS 01742 ao00G140
C 0n000150
C&tt*'ttttt*tttﬂ*it**ti*ﬁiltt*ttttkttﬂttt*ttttit*t*t***tktt***t****ii*itﬂﬂﬂﬂo]60
C go0000170
REAL TITLE(20) 00000180

REAL L,LEFF,LD,IELEV 00000190
INTEGER®?2 IDAYS 00000200
LOGICAL RINPUT,LSHEAR,RDONN®W 00000210
LOUGICAL LMFTIN,LMETQT,LTRANS 00000220
COMMON/ZSOURCE /NLINES, XLBEG(10) ,XLFNR(10),DFL(10),YSCS(10),0T(10), 000002%0

1 KS(10),XRCS(10,129),YRCS(10,129),TCOR,LELEV(1IN, 00000240

2 NPTYS,XPSCS(50),YPSCS(S0),PR(50),PHS(S0) ,XPRCS(50),YPRES(50), 0000250

3 ISTACK(S0),ARTS(S0),BPTS(S50),VEXTIT(50),PFLEV(50),TIN0wNK(50) Q060260
CUMMON/RCEPT/RXHEG,RYBEG,RXFNN,RYEND,RNX,RDY,XRSCS5(100), Q0000270

1 YRSCS(100),XRRCS(100),YNKCS(100),RFLEV(1I00),NRFC 0no0no0280
CUMMON/PRIL,HH,AH,«M,FPR]MF,FP,xMATCH,nX.AVFACT,TWUHH,N,LSHEAR, 00000290

1 LTRANS 00000300
CUMMON/PRLS/XFR,LFFF LD, N0, XF ITNAL, XFS 00000310
COMMOM/RINTR /XD (ST (T7),DKH(T) 0606000320
COMMON/METD/ZMEAS, wS, 31, 1STAR, TDEGK ,DPRL , THFTA,&,P,TYR,JDAY,IHOUR 00000330
COMMON/METD2A/KST(R24),SPEED(24) ,RANOWY) (24) ,HMIX(P4), TEMP(24), 00000340

1 DTHTA(R) JPEXP(6), TOFLS,INSLRF, TYSURF, IDUPER, TYUPER,TFRAN(A), 00000390

2 IRU, JTHRMAX , LMETTIN,LMETOT,INAYS(366) 00000360
COMMON/PRLDATZTWOPRL,PRLIPSH 00000%70
COMMONZOUTPT/ZIPCL(11), IPCR(51) 06000340
COMMON/PARN /CRIT,TER],DFCFAC, XRACKG,CONST2,CONSTZ, MAXITT 00000390
COMMON/OA/Z/VERSON,LEVEL 0000040n

NDATA PI[/3.1415%927/ 00000410

C 00000420
C TDENTIFY VERSION AND LFVFL NIUMRERS OF ALP == MAIN PROGRAM 00006430
c 00000440
VERSON=1% 1 00000456
LEVFL=A007G2 00ON0AGN

C 00660470
C READ INPUTS D000GLAD
c ) 000N049G
CALL INPUT(RINPUT,RANANY, TITLF) 00000500
TF(.NOT _ RINPUT)CALL RECEPT 00000916

C 000N0S20
c WRITE RHUN INFORMATIOGN Tf) RECORD #1 NF OUTPUT FILE (20) 00000530
C 00060%40
CALL OUTITL(TITLE ,NREF,NPFTS, NLINES, IPCL,TPCP,IYK,T1NAYS) 0no0000%%0
IF(NLINFS.LT,.1)60 10 21 00NQOSKN

ND 20 T=1,NLINES 0ononnos7o

20 DELCI)=XLEND(T)=XLHEGLI) onGnosan
el CUNMTTINUF noGoG4GH906
TF(NPTS . LE. MGG TO S20 Q0000600

c 00000610
r. IF THE POTIANT SDURCE DNWNWASH OPTTON IS REDUESTED, OO0O0EPO
C DEFINF THF RECTANGLF OF TWNFIUEMCE (IN SCS COORNTINATES) ANODNAEG




C FUR Trf ODCGwRaASH CALCUL ATTOMS

IF (JNOTROOWNNIGD T 520
THREHRZZ A HE
TwOHAR=Z2, *HA
HALFWRZWR /2.
XAMIN==TWOHH
YAMAX=L+TWOHR
YAMIN=~HALFWRA=~TAQOHRB
YAMhX:(NLINES-t)w(Dx+NR)+HALFWH+TwﬁHB
FOR THOSE POIMTS wITHIN THE REGINN 0F AUTLDING NDOWNWASH
EFFECTS AND WITH STACK HEIGHTS < 3xHB, SET
IDOWNW (POINT 8) = 1
ng S05 1=1,nPTS
IF (PHS(I) .GE.THREHR)IGO TO S05
IF(XPSCS(I).LT.XAMIN.OR.XPSCS(I).GT.XAMAX)GO 10 S05
IF(YPSCS(I).LT.YAMIN.UR.YPScs(I).GT.YAMAX)GQ T0 508
IDOWNR(T) =1
5U% CONTINLUFE
520 CONTINUE
IF(LMFTIN)GO TO 1212
C READ STATION CODES AND YEAR 0OF METENROLNGICAL DATA
READ(2)T08,1YS,1DU, 1Y
YF(IDS.FQ.IHSUPF.AND.IVS.ED.IYSURF.AND.!DU.EQ.IDUPFR,AND,
1 IYU.E4,IYUPER)GU TO 1212
WRITE(B,IZIl)IDSURF,IYSURF,IﬂS,IYS,TDHPER,IYUPFR,IDH,IYU
1211 FORMAT('1','REGUESTED STATION ID 0OR YEAR DOES NOT MATCH ',
1 'THAT READ FROM THE MET, DATA FILE == RUN TERMINATED'/
2 '0',2X, 'REQUESTED SURFACE NATA: ID = ',14,3%,'YEAR = ', T4/
3 10X, 'MFT, DATA READS: TD = v,I4,3X,"YEAR = ', T4/
4 'G',"REQUESTED UPPER ATIKR DATAS 1D = ', T4,8%,"YFAR = ', T4/
% 10X, "MFT, DATA FILE READSE Ih = ', 3X,'YFAR = ',I4)

o000

STOP
1212 CONTINUE
C CALCULATE DISTANCE (FROM XFR) TO FINAL NEUTRAL PLUME RISE
¢ ASSUMING PLUMFS INMTERACT BFFNRE REACHING TERMINAL RISE

FRRG=N*FPRIME/PI
IF (FBRG,6T.55,)60 TO 10
(of THE COMSTANT 49 = 3,5%14,
YFINAL=40 #FBRGAAD 625"
G0 TO 15
10 XFINALS3.SACONST3xFBRGA>0 4
15 CONTVNIUF
XMATCH=XFINAL

FNTER MAIN LOOF

OO0

ISTART=1

no 135 1=1, 366

11=367=1

IF(IDAYS(TI) LNELYIGH TO 135

LASTDY=TI

50 0 137
135 CONTINUFE

WRITE(6,136)
136 FORMAT (/770" "EXFECUTTON TERMINATING == NO ELEMENTS DF Y,

1 "IDAYS ARKAY ARE EQUAL TO aANE ')

STOP
137 CUNTINUE

TF(LMETINYLASTDY=]

WRITE (6,1401)
1401 FORMAT('1')

‘N0 1002 TDAY=1START,LASTODY

NneonNe40
D0NO06S0
00000660
00000665
0ODN06TO
VO0D0RBO
00000690
00000700
00000710
00600720
000007%0
00000740
00000741
000007%0
000006755
0onGno760
00000770
000600780
NOV0G790
00000800
00000810
00000820
00600830
00000R40
00000850
00000860
00000870
000008RRK0
00000890
0no000900
00000910
000nNnGY920
000009320
00006940
00000950
0o000960
00000970
00000980
00000990
000N1000
noon1n1n
npon1020
00001030
00001040
000010%0
00001060
0n0v10T70
00001080
QGN0N1090
00001100
onon11Ln
000ny120
000611%0
ononN1140
00001150
paen1169
00001179
00001180

00001190

00001200
006061210
noony12en
0nony23o




e ]

1000
1002

1005

JiravyzIpAy -

READ METEOROLUGICAL DATA
CaLL MFT
TFCIPAYSCINAY)Y JWF 1) R0 TO 1002

NG 3000 [HF=1, IHRMAX

THUIR=THK

ISTAR=KST (IHR)

TER1=1,=TFRAN(TISTAR)

PZPEXP(ISTAR)

TLCEGK=TEMP (THR)

TF(ISTAH,GT ,4)529,A0616%xDTHTA(TISTAR=4) /TNFGK
WS=SPEED (IHR)

WDZRANDWD (THR)

CUNVERT WD (FROM PREFPROCESSNR) TN wh IN THFE RFEGULAR
METEDRNDLOGICAL SENSE (I.F,, O=NORTH WIND,9G=EAST WIND,
180=SNOUTH WIND,270=NFST WIND)

WhHil=wo+180, '

WOY=AMOD (WD, 360,)

THETAZ 360, = (WD1+TC0OK)

IF(THETA LT 0, 0)THETA=ZR0 _ +THFTA

THETASAMOD (THETA, 360,)

NHEAL=HMIX (IHK)

TROPRL =2 . xDPHL

PBLIPH=1.6+NPAHL

CALL CONRU(THETA,ISTAR)

CALL CONTRER

CUONTINGE

CUNTINNE

WRITE(6,1005)JDAY

FORMAT(/7/77776G" , 30X, "LAST DAY PROCFSSEN = 'LyI3)
sInp

END
SUBROUTINE YNFPUT(NTINPUT ,RDONNW, TTTLFR)
RLP VERSION 1,1 ILEVEL B8nnpitp TNPIIT

REAL*B RXBEG,RYBFG,RXEND)RYFND, XBASF, YRASF,XCOORD, YCDORD

REAL®8 XLBEG,XLEND, YLBEG, YLEND
REAL YLREGL(10),YLENDL(10)
REAL LJILELEV

REAL TITLF(20)

"INTEGER=P? 1QAYS,MNDYS

1

1

1

LUGICAL KINPUT,LINPUT,LUTMS,LPART,LSHFAR,RDOWNW, L DOWNW,{ FALSF

LOGGICAL LMETCGT ,LMET]IN,L TRANS

COMMON ALOCKS

COMMON/SQOURCE /NLTSES, XLEFGY (10),XLFRD1(10),0EL(10),YSCS(10),
GTC10),H5(10), XKCS(10,129), YRCS(10,129), TCOR,LFLEV(10),

2 NPTS,XPSCS(50),YPSCS(50),PN(50),PHI(50),XPRES(S0), YPRCS(S0),

3 TSTACK(SN) ,ARTS(50) ,HPTS(50) ,VEXTT(S50),PELEV(50), IDOWNN(S0)
CUNMON/RCEPT/QXHEGI:PYHEGl,HXENDI.RYEHDI,RDX,WDY,XRSCS(IDU),

YRSCS(100) , XPHCS (100, YRRECS(LI00) ,RELFEV(IN0) ,NREC

CUMMON/PR /L, HA, AR, WM, FPRTME , Fi2, XMATCH, DY, AVFACT, TNOHR,N,| SHEAR,

LTRANS
COUMMON/DUTPT/ZIPCL(11),IPCPISY)
COMMON/PARM/CRIT,TERY,,DFCFAC, XRACKG,CNNST2,COMST 3, MAXTT

COMMON/METUR24/KST (PA),SPEED(24) ,RANDRD(24) ,HMT X (24) , TEMP(24),
1 DTRTACO) ,PEXP(6), TOELS, IDSURF, TYSUKF, TDUEER, TYUPER, TFRAN(S),

e TRU, IHRMAX , LMFTTH,LMETUT, INAYS (3hA)

CUMMON/METL/ZZYEAS ,w S, D, TSTAR, TNFRK,PRL, THETA,S,P, TYR, DAY, TROUR

COMMON/ZQAZVERSGN,LEVEL

aaNn1egdn
00NN1AS50
GO001260
Q0uv1270
0n0012RD
00001290
00001300
00001310
00001320
00001330
a0n0n1340
00001350
00001360
00001370
00001380
00001390
00001400
Q0061410
0nnn1den
00601430
00001440
00001450
0n001U4kD
00001470
00001480
00001490
00001500
00001910
00pn1520
v0o0H1530
0N0N1IS40
00NN1590
0N0G15KGC
00001570
0N00015R0
00001580
00001600
00601610
ono01620
0np01630
00001640
00001690
00001660
00GO16T0
00001680
00001690
06001700
00001710
00001720
00001730
0OQ01740
Q0001750
0NVOYTRG
00uG1770
0oone17480
onnNyY7an
00NDIRLN
OD001R1LD
NOBO1R2N
0NONYIRAZO
LI YL
NDOONLIESD
000018A0




OO0

1400

OO0 %

sNaEgXe]

o000

NAMELTST STYATRMENTS

NNMELISTVﬁEM/NLINES.NPTS,NWFCLLINPUYrL“TMFpLPAPT,LD”WNﬂalSHFA”r

1) LTRANS, TCUR

NAMEL TST/RTSE /L »HRy wH, WM, FPRIME, DX
NAMEtISJ%N&TIN/ZMEAS,DTHTA,PFXP,IHSUHF,IYSURF,IDUPEP.]YUPFR,
1 IOKLS,JRU, INAYS, LMETIN,LMETOT
NAMELLSTYCRLC/CHIT,TEHAN,DECFAC,XHACKG,CONS‘E.CONSTS.HAXTT
NAMELISTZ/OUTPUT/IPCL,IPCP

NAMEL IST/RCEPT/RXREG, RYRFG,RXEND,RYEND,RDX,RDY

DATA LINPUT/.FALSE./,LUTMS/.FALSE./oLPART/.FALSE.I
DATA LDOWNW/ . TRUE ./, L.LFALSF/ FALSE,/

NATA ALPYES/'YES'/,ALP1/'NOY/

NATA ALP2/'NG"/,ALP3/'NOY/, ALPG/'NO'/, ALPS/INO/
DATA P1/3,1415927/,RA0/0,01745%293/

DATA MAXL/10/,MAXP/50/,MAXR/100/

DATA TEN&E/1,.Eh/ )

READ TITLFE CARD

READ(S,7)TITLE

FORMAT(20A4)

WRITE(6,1400)VERSON,LEVEL

FORMAT('1',11%, 'BLP == MULTIPLF RUOYANT LINE AND POINT ',

1 'SOURCF NISPERSION MODEL VERSTON ',FO8.,1,3X,"LEVEL ",16/
2 '0',]3('*********:'))

WRITF(6,B8)TITLE

FORMAT(/'0',20A4)

READ NUMBEWK OF SOURCES AND FORMAT OF INPUTS -(GFN NAMELIST)

READ(S,REN)

WRITE (6,GEN)

N=NLINES

RINPUT=LINPUT

1F (NLIMNES LELOILDOWNNW=LFALSF
RUOWNWLDDWNW

I1F (NLINES.GT ,AAXL)IGO To 700
1F (NPTS.GT ,MAXP)GN. TO T.02.
IF (NREC.GT  MAXKIGN TO 704

REAN PARAMETERS USED IN LINE SOURCE PLUME RISF
CALCULAYIONS (WISE NAMELIST)

TF(NLINFS,LT.1)60 TD 49
REAN(S5,RISE)
WRITE(A,RTSE)

READ RECEPTOR INFORMATION (RCFPT NAMELTIST)

IF LINPUT (RINPUT) = TRUE,, INPUT COORDIMATES OF FACH FECEPTOR

OTHERWISE, INPUT RECEPTOR GRID KOUNARTES AND SPACTNG AND A

RECTANGIL AR RECEPTOR GRID wWILL 8F GENFRATED (UP TN 100 RECEPTORS)

CONTINUE -
1F(RINPUTIGD TO 25
READ(S,RCFEPT)
WRITE (6, RCEFPT)
XRASE=0,0

YBASE=N,0

TF (JNUTLUTMSIGU TO 61
XBASF=RXBEG
YBASE=RYBER

guof1IBTn
OO001LA80
COOnLAQ0
O00NY900
00004910
00001920
00001930
00001940

00001950:

00001960
00001970
00001980
00061990

00002000

00002010
00002020
00002030
00002040
00002050
00002060
00002070
00002080
00002090
00002100
006002110
000062120
00002130
00002146
00002150
00002160
00002170
06602180
0op0g2190
00002200
0noee21o0
00002220
00002230
00002240
00002250
00002260
00002270

00002280

00002290
00002300
0nQ02310
00002320
00002330
00002340
00002350
000023A0
00002370
00C0023R0
00002390
oono2400
00002410
00002420
00002430
00002440
00002450
00002460
nNeNnegd70
00002480
np002490

&y




61 COUNT INUE . NONNPESeGn

RIRFGLIZRXHF e-xXrASE DONOASY (G
RYRFGLIZRYRFG=YrASH GluGPRA(
NXENDIZwXEN)=XAASE 00002530
RYENMNDI=RYEND=YHASE ) N0002S540

29 CUNTINUFE IR Y)
o 00002560
c READ MET, DATA PAKAMETERS (METIN NAMELTIST) 00002570
c 00002580
READ(S,METIN) 00002590

- ARTTE (6, METIN) . 00002600
- TFCIYSURF LEQL,IYUPER)GO TO 55 000602610
WHRITE(6,56) TYSURF, IYUPEFR 00002620

56 FURMAT("1',"RuUN TERMINATED ~= YFAR NFQRUESTED FOP SURFACE AND ', 00002630
1 "IIPPER AIR MET, DATA DO NOT MATCH' /Y0, "TYSURF = ', T4, 00002640

e SX,'IYNPER = ',Ta) 00002650

stTup INON2AB0

59 CONTINUFE 00002670
TYR=JYSURF 00002680
TE(LMETIN)IDAYS (1) =1 00002690
TFMOD (TYSURF,4) .NEL0)TDAYS(366)=n 06002700

c 00002710
[ READ DFCAY RATE, TERRATY CORRECTINN FACTOR, CONVERGENCE 00062720
C CRITERION, TTERATION LIMIT (CALLC NAMFLIST) 00002730
c ' 00002740
READ(S,CALC) o 006027%0
WRTITE(6,CALC) 00002760

c 00002770
[» READ WHICH SOHKCFS (TF ANY) TO HAVF PARTIAL 00002780
o CONCENTRATION GUTPUT (OUTRPUT NAMELTST) 00060279¢
C ' 00002800
IF(.NOT,LPARTIGO TG 118 ) 00002810
REAND(S,0UTPYT) - 60002820
WRITE(6,00UTPUT) 00002330

118 CUNTINUE . 00002840
C 00002890
c REAND CONRDINATES NF USEKR SPFCIFTED RFCEPTINRS 00002860
o 0006G2ATD
IF( NOT _RINPUTIGO 10 40 0006G2RRD
IF(LUTMSIGO Ti) 34 00002AY0

C READ RFCEPTOF COUWDINATES TN SCS UNTTS 0onoo29no
no 27 Y=1,MREC : 000602910

27 READ(S,PS)XRSCS(I),YRSFS((),QFLEV(T) 00002920
28 FORMAT(3F10,1) - vn00n2930
XBASE=Z0.0 00002940
YRASE=0,0 N0002950

GG TO 40 00062960

(o READ RECEPTOR COURDTMATES TN 1TM UNTTS 00onN2aTN
In READ(S,PH)XHASE,Y&ASE.RELEV(]) 000029AN
XKSCS(1)=0,4 00002990
YRSCS(1Y=0,0 00003000

TF (NRFCLLEL1)GO TO a0 000030y 0

PO 37 1I=2,NRFC 00003020
READ(S,28)XCO0ORD, YCONKND,RELFV(T) 000%G3yY
XRSCS(I)=XMOUKD=XHASE on0n3nap
YRSCS(I)=YCNOKD=YRASE . No6O030960

X7 CONTIMIE VOGOZ0R0
40 CONTINLE NOnob3070
C 06003080
c READ LINF SOUKRCF PARAMETENS USED IN DISPERSTON CALCULATIONS 00003080
(w QO0ON3100
TFINLTINFS LT, )0 TGO 59 N0003110

DU 46 T=1,NLINES 00003120




46
59

in Rwl

22

e NeNe]

135

136
1

READ (S, 4R)IXILBEG,YLARG, XLFND, YLEND, HSIT) ,QT(T),LFLEV(I)

FORMAT(4F 10 1, 2F10,4,F10.1)

CHANGE FMTSSINN RATE TN MICKOGRAMS/SFCOND
AT(I)=AT (1) 2xTFNA

TF(XUREFG T GXLEND)GL TO 706
YLHERL (1) SXLRFEG=XAASE

YLBFEG1 (1)=YLBEG=YBASE

XLENDLCT) =XLEND~XRKASE
YLENDV(I)=YLEND~YHASE

YSCS(T)=YLRERI(T)

CUNTINUFE
CONTINUE

READ POINT SOURCE TINFORMATIOMN

TE(NPTS. LT.1)GD TH P2

DO 1S I=1,NPTS

READ (S, 18)XCOORD, YCOORD,PHS (1) ,PR(T),D,NW, TSYAFK(I) PELFV(I)
FORMAT(2F10,3,5F10,.4,F10.1)

CHANGE FMISSION FATE TO MICKOGRAMS/SFCOND

PQCI)I=PA(I)«xTENE

XPSCS(T)I=XCOORD=XRASF

YPSCS(I)=YCNOORN=YRASE

CUNSTANT 2,45154 = G/4, (9,80616/4,)
APTS(T)=2.49154xD*xDxw/TSTACK (1)

WHEN MULTIPLIED RY THE AMHRIFNT TEMPERATIRF, BPTS GIVFS 3, = FM
CONSTANT 0.75 = 3,/7(2.%2,)

RPTS(I)=D, T9+nawxOxD/TSTACK(T)

VEXIT(I)=w

CONTINUE

CUNTINUE

WRITE INPUT PAFAMFETERS

WRITE(6,1400)VERSOMN,LEVFL

WRITE(6,R)TITLE

NDYS=0

DO 135 I=1,366

NDYS=NDYS+IDAYS(I)

WRITE(6,136)INDYS,IDAYS

FURMAT(Z/7°'0','TOTAL NUMHER NF DAYS TNCLUDFED INM YHIS Ruwn: ',13//
1%, ' (0=NOT INCLUDEL, 1=ZINCLUNED)Y ' //

2 30'0',1001011,3%X)/7),"0',A(10TY,3X),611)

112
1

113
1

1110
1

1111

1212

NT=NPTS+NLINES

WRITE(6,112)NT,NLINFS,NPTS :

FORMAT(/77'0%,'TOTAL NUMRER NF SOLUKCES: ', T%//712%,'LINE SOURCES?®
13/11%X, "POINT SUURCES: ', 13)

IF(LPART)ALPI=ALPYFS

WRITE(6,113)ALP1Y

FORMAT(/'0","PARTTIAL CNNCENTRATIONS RFQUESTED FOR ANY LINE OR '
"POINT SNOURCES. 7 ',A3)

TF(LDOWMWN)YALP2=ALPYES

WRITF(6,1110)ALKS2

FORMAT('0",'PDINT SGURCE BUTLDING DOWNWASH‘UPTIDN REQUFSTFD 7 '

A3)
TF (LSHEAR) ALLP3=ALPYFS
WRITF(6,1111)ALP3

FORMAT('0",'VFKTICAL wTND SHEAR (TN PLUME RTSF) RFGQUESTED ? ',AX)

IF(LTRANS)ALFS=ALPYES
WRITF(6,1212)ALPS

Qe003130
008140
00003150

00003360
0non%y70
00003180
00003190

00003200
00003210

00003220
00003230
aoonzaan
00003250
00003260
00003270
00003280
00003290
00003300
0000331 N
00003320
onon333n
00003%00
00003350
00003360
60003370
00003380
00003390
00003400
0000%410
00003420
00003430

‘00003440

00003450
000Nn3460
00003470
00003480
00003490
00003500
00003510
00003520
00003530
00003540
00003550
00003560
00003570
00003580
000Nn3590
00003600
00003610
00003620
Q0003n30
00003640
00003650
000036060
00003670
000n3680
00003690

00003700

00003710
00003720

FORMAT('0',"TRANSITIONAL POTNT SOURCE PLUMF RISF REQGUESTED ? "LARIODO0003RT 3N

TE(LMETOTIALPUSALPYFS
WRITE(6,1112)ALEY

N00n3740
00003750




I

1112 FECAATE O YO0 leUT OF METEOKOLOGTEAL DATA WPEINIFSTED 2 Y A %) ONENX AN
C VTR Y A X
c WHITE THE LLINE SONRCE PILUME KRTSE PARAMETERS 000937840
Cc (IR YA XY
TEINLTINES,LT.1)6G0 T 4122 N00N4800
NxYznXeap 0nonsay1Q

WRTITE (A, SO)HR, WH,i_, DX, NXM, W4, FPRIMF Q0003R20

50 FORMAT(/7/7°0", "PARAMETERS USED TN THF LINE SOURCE PLIIME FTISF ¢, ONON3RIN
1 "CALCULATIQONS'/ 00V03840

1 "0, "BUILDING DIMENSTIONMS: HETGHT = YL, F7,2,1%X,'(M)Y/ 00003RSG

e cu4X,"WIDTH = Y, F7,.2,1X,"(M)*/ 06003860

3 EALTLENGTH = " ,F7.2,1X,' (M) anoo3arn

4 '0',9%x,"BUILDING SERPARATION = VaFT7.2,1X, (M) 'y 00003RA0

S5 "0',6X,"LINE SOURCE SEPARATION = ',F7,2,1X,'(M)'/ 00003890

6 'O, 11X, TLINE SOURCF WIDTH = Y,F7.,2,1X,'(M)'/ 00003900

7 '0',"BUNYANCY FLUX PER (INF (FPRIME) = VLR T 11X, "(Meald/San) ) 00003910

122 CONTINUE 0onon3g920
o ) 00003930
o WRITE THE METEOKOLOGICAL PARPAMFTERS 00003940
C 00003950
WhITF(6, 1400 VERSON,LEVFL ) 00003960
WRITE(6,1120) Q00N%970

1120 FORMAT (/%0 ,"METFOROLOGICAL PARAMETERS') ' 0NON3IGRG
WrITE(6,1121) /MEAS,PEXF,DTHTA 00003940

1121 FORMAT(/'0', "MEAN WIND SPEED MFASUREMENT HFTIGHT = ',F4,1,' (M)'/ 00004000

1 '0Y, "WIND SPEFD POWEN {_Aw FXPONENTS (STARTLITIFES 1=6) = ', 00004010

2 6(Fa,2,2X)/7'0","WERKTICAL POTENTIAL TEMPERATURE GRADIFNT = ', 0nonuozo

3 F5,3,1%,'DEG K/  (STABILTITY 5)',5Y,F5,3,1x,'DFG K/ ', 00004030

4 '"(STARILITY %)") 00004640
IF(LMETIN)WRITE(H,1122) 00004050

1122 FORMAT('0',"METEOROLUGTICAL DATA == FORMATTED 1ISER JTNPUT') 00004060
TF(LNOT  LMETINIWKITE (6, 1123)TOFLS, IRU, INSURF, IYSURF,IDUPFR,IYUPER 00004070

1123 FORMAT('0', "METFURDLOGTCAL DATA == PHEPRNOCESSNR FORMAT'/ 00004080

1 '0',"STARILITY CLASS VAKTATIOM RESTRICYED TO ',T1,' CLASSFS/!', 00004090
2 "HOURY /'O, 1X, "MIXING HFIGHTS USFD: ', T71,2X, ' (1=SRURAL ,2=5URBAN)'/ 000GG4100

3! SURFACE STATION ID: ', 719,SX,'YEAR: '",To/ 0no0u110

4 1X,'UPPER AIW STATION THh: ',1%,5%,'YEAR: ',I2) 06004120

C 00004130
C WRITE THE COMPUTATIONAL PARAMFTERS 00004140
C 00004150
WRITE (A, Y130)YCRIT,MAX]IT ) 00004160

1130 FORMAT(//7'0","COMPUTATIONAL PARAMETERS'//'0",'"CONVERGFMCFE Y, 00004170
1 'THRESHOLD FOR L INt SOURCFEF CALCULATTIONS = ',F6.3,1X, 00004180

2 '(MICRNOGRAMS/Mrxxd) 1/ : 00004190

3 '0,"MAXIMIM NGMAER OF TTERATIONS TN LINE SQURCE CALCULATTIONS = '00004200
a4,12) 00004210

IF (L NOT LSHEARIWRITE(6,1131)CNONSTR 00004229

1131 FURMAT('0',"STARLE POINT SOURCE PLIME RISE CONSTANT (CONSTR) = ', 00004230
1 F4,2) 00004240
WRITE(6,11131)CONSTS 00004250

11131 FORMAT ("0, "FINAL NEUTRAL PLIIMF RISF CONSTAMT (CONSTZ) = ', LY BN
1 FS,2) 00004270

. WRITE(6,1132)XKACKI-,NECFAC, TERAN 000G0DU2HO
1132 FORMAT('0', "RACRGRUUNY CUNCFNTRATION = ",FR.2,1X, ' (MICROGKAMS/Y, 00004290
U "Man3) /000, "POLLUTANT DECAY FACTOR = '",E12.9,1%X,"' (1/SEC) '/ 00008300

2 "0V, 'TFRRAIN ADJUSTMENT FACTNORS (STARTLITIES 1=h) = ', 00004310

3 6(Fd,2,2X)) . 0On0aT20

C 0NGN43IG
[» WHITE THFE RECEPTUR TMFORMATTOM 000UN4340
C 0000a3IH0
WRITE (A, 1400) VERSON,LFVFL 00000560
TF(RINPHTIGD TU &S 0000L3TC
WRITE(A,114) 00ONUZKRO




114 FORMAT (/0" " RECERVIK LUL A LN e nERATED Py alrk PDEFTMNEL Y,
1 'RECEPTOR RECTANGLE"Y) )

Annnpyran

004004000

-thTE(h,7U)RXdEb,HVEND,RXEND,QYFNU,RYHEG,WYPEG,RXPND,RVPFG,PHX,RDVOOOOQ&IO

70 FURMAT(//770",10%, "RECEPTOR NFTWORK DFFINED BY THE FULLOWING ',
1 "RECTANGLE "/
e VO{,JOX,‘(K.FIU.1.',',F10}1.')'.SX.'('.F10.1,'.',F10.1,')'/
-3 'nt,lox.'l',F10.1,'.',F1o.1.')'.5x.'('.Flo.l.',',Flﬂ.l.')'/
LG ? 40X, "X GRID SPACING = VLFT.2/
g5 00, 10X, "Y GRID SPACING = ' ,F7.2)
GO TO 99
85 WRITE (6, 115)INKREC
115 FORMAT(/'0','ALL RECFPTOR LOCATIONS SPFCIFIED BY THE USER w= ',
1 'TOTAL NUMHER UF RECEPTORZ ', T3)
WKRITF (6, RI)INREC .
A9 FORMAT(//'0",10%, 'RECEPTOR NETWORK (USER INPUT) '/
1 '0', '"NHMBER DF RECEPTORS: ' ,Y4///1%,'RECEPTOR NUMBER', 10X,
2 'x',lax,'v'.lox.'ELEVA1IUN'/25x,'(M)'.1Ex.'(M)'.12x,!(M)'/)
no 92 I=1,NREC
xcnnRD;xRSCS(I)fxBASE
YCOORD=YRSCS (T) +YBASE

ag WRITE(&,Q!)InXC(‘URD:YCU”"D,RELEV(I)
9% FUHMAT(?K.13,1lx.F10.1:SX:F10.1.2X-F1“.1)
99 CONTINUF,

TF (LNOT LUTMS)WRITF(6,116)TCOR
116 FURMAT (10", "SOURCF AND RECEPTOR LOCATIONS SPECTIFIEN TN SCS§ ',
1 'COORDINATES == TCUR = ', F&,?," DEGRFES')
TF (LUTMS)YARTITE(b,117)
117 FORMAT('0", 'SOUKCF aND RECEPTOR LOCATIONS SPECIFIED IN uT™ ',
1 'COOROINATESY)
c
C WRITE THE LINE SNURCE PARAMETFERS
C
IF(NLINES.LT.1)60 TO 1133
WRITE(6,1800)VERSON,LEVEL
WRITE(6,60)NLINES

60 FORMAT(/'0','LINE SUURCE PARPAMFTERS'///7'0', "NUMBER OF LINES: ', 74

1 /7/71%,"LINE NUMBER"® 4, "X START', A%, 'Y START',9X%,"'X END',9X,
2 'Y Eun',11x,'u',10x.'HEIGHT',RX,'PARTIAL CHI ouTPut',
2 3IX,'ELEVATION'/
3 IBX,'(M)'.IOX.'(M)',lal)'CMT'WTTX)*(M)'.“X.‘(GM/SEC)'.QX.
q '(M)',HX.‘(O=N0,1=YF5)',10X,'(M)')
DO 65 I=1,NLINES
XLAEG=XLBFGL (1) +XHASE
YLREG=SYLBEGY (I)+YHASE
XLENMNSXLENDY (1) +XHASE
YLEND:YLENDI[I)+YBASF
NLMS=RT (1) /TENG
69 wRITE(6.62)I,XLHEG,YLHFG,XLFND,YLEND.GGNS.HS(I).IPCL(I).LELFV(I)
b2 FURMAT(ux.Ix.Tx.u(F10.1.ax),9x,F7.?.hx,F7.a.!3X.11.BX.F10.1)
WRITE(6,212) .
212 FORMAT (/70" , "SNURCE COMTRIRUTIONMS FRNOM THE FOLLOWING ',
1 'YLINE SOURCES ARE AVATLABLFZ vy, (00T AVATLARLES 'y
2 T1=AVATLABLE)'/'0", "LINE SOURCF NUMHFR'.SX.'AVAILAHILITY')
PO 219 T=1,NLINES
WRITE(b.?lS)I.IPCL(I)
219 FURMAT('O'I7X'IP'1QX511)
219 CONTTMNUE
wnITE(b.alb)NLINES.IPCL(I1)
2l6 FURMAT('Q'NSX".‘ - T, T2,17%,11)
1133 CONTINUF

C WHRITE THE POINT SOUHCE PARAMFTERS

00006420
000Na430
00004440
00004450
00004460

00004470

00004480
00004490
00004500
00004510
00004520
00004530
00004540
00004550
00004560
00004570
000N4sS80
00004590
00004600
00004610
00004620
00004630
00004640
00004650
00004660
000048670
000046R0
00004690
00004700
00004710
00004720
00004730
00004740
00004750
00004760
00004770
00004780
00004790
0000UBO0
00004810
00064R20
0GO04R30
0NQOuUARLD
0000LARSD
Q0004RED
00004BTO
0000URT Y
00004872
00004873
0N00UATH
0000UBTS
000NARTA
00006RTT
000CUATH
00004879
000C4RAD
00004885
0N00URAR
00DOURRT
00Q0URAR




RS LT )N T 127 : AOOGHRYN

ARTTE (m, 1400) VE xSk, LEVEL un004900

NHITE (A 1AOINPTS G000UatQ0

160 FURMAT(/ 0, "POIRT 20OURCE PARAMETERS 777000 , "NIMAFE OF BPOINTS? Y, 0600WS20
LOTAZZAX, TPOTNT NUMBER ' p 8, XY 1AX, YT X, Y 10X, THETGHT Y uX, 000049%0

2 'WOL, FLOX", 9%, "STACK 1FAR ', 85X, "PARTTIAL CHI NUTPNIT, gunoa9gn

c AX,'FLFVATTONY/ 00008950

£20X, V(M) 12X, V(M) LB, (GM/SEL) T, 9X, (M) Y ,5X, Y (Max3/SEC) Y, 00004960
36X, "(DEG K) ', 9%, 't (0=NO,1=YES) ', 10X, (M) ") 00004970

270 132 T=1,NPTS 0NGo4980
XCOORD=XPSCS (1) +XAASE 00004990
YCOORN=YPSCS(I)+YBRASE nGeoosnoo
VELUX=APTS(T)*TSTACK(T)=PT/9_R 00005010
WeME=PN(T) /TENG 00005020

132 ARTITE(6,183)T,XCONORND, YCOORD,OGMS, PHS (1), VFLUX, TSTACK(T),TPCP(T), G0OO0S03n
1 PELEVI(T) ] 00005040

133 FURMAT(SXy T3, AX,F10L), 5%, FY0,1,4%X,F7,2,6X,F7,2,4X,F10,0,7%, 00005050
1 FS.1,16X,T11,8X,F10,1) 00005060
ARITE(K,222) . 00005061

P2 FURMAT(//7'0',"SOURCE CONTRIRUTIONS FROM THE FOLLOWING ', 00005062
1 'POTINT SOURCES AKE AVAILARLE: '/'0','(0=n0T AVAILABLE; ', 00005063

2 "U1ZAVATLABLE)'"/'0', "POINT SOIIRCE NIIMBER',5X, "AVATLABILTTY') 00005064

no 239 I=1,NMPTS . 00005065
ARITE(A,P23%5)1,1IPCP(]) 00005066

238 FURMAT ('O, AX,I2,19X%X,1I1) 0G00S067
239 CONTINIE 0D000506R
ARTITE(6,236)INPTS,TPCP(ST) 000NS069

236 FURMAT('0',ymX,"1 = ', 12,17X,11) 00005070
127 FONTINUE 00005075
c N000%0A0
(o CALCULATE SCS COURDINATES FROM UIM CONKNINATES 0n0nNs%0%0
C . 00005100
TFCNOT L LOTMS)FFTHRY 00008110
TE(NLINES.LFELO)SF FTURN . 00009120
XUR=XLHEG) (1) 00005130
YORSYLHFGY (1) 00005140
DX=XLENDT (1) =X0UR 00005180
DYSYLENDY (1) =YDk 00005160
ANGRAD=ATAN2 (DY, NhX) 0onanNstLTNn
TCOR=QA0D ,+ANGRAD/RAD NOnNNSYIAE
SINT=SIM(ANGRAC) 000nNS190Q
FrUST=COS(AMGRAL) 00005200

MRITE (A, 1R9) ) i 060NS210

189 FURMAT('1"') 0onpos22n
C 0000%230
C TRANSLATE NRIGIN AND ROTATF CONRDINATES 0000%240
C 00005290
C LINE SOUKRCE COOXDINATES 00005260
DO 260 TI=1,NLINES Qo00sS270
ALBEGY (T)=XLAEGLI(I)=XxOR NoonnSPan
XLENDI(T)=XLENDYI([)=XODR WGEEL
YLREGL (IY=YLBEGRY(T)=YOR . 0nonNs3I0C
YLENMDI(TYSYLEMDL(I)=YOR 00009310
YLREGLI(I)==XL3EGTI (L) *STHTH+YLRBFG1(T)*CNST 0NONST20
XLBEGI(T)=(XLBEGI(T)+YLHSEGL(TIRSINTY /COSTY 0onpnns2q
YSCS(I)==XLEMDI(T) *STHT+YLENDU(T) L NST 00005340
XLENDIC(T) = (XLFREDI(T)+YSCS(II*SINTY /OS] 00005350

60 CONTTINUFE 00005360
c PUTNY SNHUYRCE COUFRDINATES : D0ONS37Q
TFINPTS L T,1)a0 T0 27% DONDOSARN

ny 270 T=1,vPTS 0npNsiyn
XPSCSCT)=xPSCS5(1)=-X0R . 000N5400
YPSCS(T)=SYPSCS(I)=Yuk 0n00Su19




270
275

290

295
299

700
701

702
703

704
705

TUA
707

YPSCS(]):-XPSCS(])*SINT*YPSCS(IY*CﬂST
*PSCS(T)=(KPSC$(I)*YP3CS(I)*SINT)/CHST

CONTINYE

CUNTINUF

RECFPTOR CGORNDINATES
TE(LINPYTIGH [N 290
RXBEGI=RXSEGT =XOR

‘RYXEND =RXENDI=X0OR
RYREG1=RYBEGI-YOR
RYEND1=RYEND1=YOR
RYHEGI=-RXBEGL*SINT+RYBEGI#COST
RXREG1=(RXREGLI+RYRFGI*SINT) /COST
RYEND1==RXENDYI#SINT+RYENDI*COST
RXEND1= (RXEND1+RYENOL#SINT) /COST
GO TO 299

N0 295 T=1,NKEC
XRSCS(T)=XRSCSH(T) =XNR
YRSCS(1)=YRSCS(I)=YOR

YHSCS(I):-XRSCS(I)*SINT+YRSCS(T)*COST

YKSCS(TI=(XRSCS (T)+YRSCS(I)»SINT
CONTINUE

CONTINNE

RETURN

wRITE(6,701)NLINES.MAH

) /COS8T

FORMAY ('1', *NUMBER OF LINE SOIRCES TNPIIT EXCEEDS MAXIMUM NUMBER ',
t YALLOWED'/Z'0", "NUMBER OF LINE SOURCES INPUT (NLTNES)E 'L I5/
2 "0, "MAXTMUM NUMBER OF LINFE SNURCES ALLOWED?: ',TS)

STUP
WRITE(("?("S)NP'S'HAXP

FORMAT('1', "NUMRER DF POINT SOURCFS TNPUT EXCEEDS MAXTMIIM

1 'NUMRER ALLUOBED'/Z'0", "NUMRER OF

L
'
POTMT SOURCES” INPUT (NPTS):

2 10", "MAXIMUM NUMBEK OF POINT SOURCES ALLOWED: ', I5)

S5T0OP
WNRITE(6, 7T0S)INKREC , MAXK
FORMAT('1', "NUNAER OF RECEPTORS

INPUT FXCFENS MAXIMUM NUIMBER

1 VALLOWFD'/'0', "NUMBER OF RECFPTORS INPUT (NREC)E ', T5/
2 r0r, "MAXIMUM NUMRER OF RECEPTOKS ALLOWED: ',I9)

sTOP
WRITE (&,707)XI.HEG,XLEND

FORMAT('1', 'ENTER CONRNINATES NF THE LINE SOURCE ENNPOINTS FROM
1 'WEST TO EASTY == v/1x,'1,E., XLRFG MUST RE LESS THAN IR EQUAL
2 'TO XLEND'Y/'0', 'XLRFEG INPUT A8

3 F10.1)

STUP

END

SURRNUTINE RECEPY
BLP VERSION 1.1 LEVFL 800702
REAL LELEV

CUMMON/SOURCE/NLINFS,XLBEG()0],KLENH(\O),DEL(}O),YSCS(IO),GT(IO):

1 HS(IO),XRCS(IO'I?Q)-VRCS(IO.I?Q
2 NPTS.XPSCS(H“).YDSCS(SG).PQ(SO)

VLE10,1/7700, PYLEND INPUT AS !

RECEPT

Y, TEOR,LELEV(10),
rPHSIQO),XPQCS(ﬁﬂ).YPRCS(SO)'

K3 TSTACK(SD).APTS(SO).HPlS(ﬁn],VFXJI(50).PELEV(SO),}nanW(SO)

C@mMnN/RCEPT/RXHEG,RYGEG,HXFND,R
1 YRSCS(100),XRRCS(100), YRRCS(100
COMMON/UA/VERSON, LEVEL

IF (NLINES,LEL0)YB0 TH 151
YLMAX=YSCS(1)

YLMIN=YSECS (NLINES)
XLMAX=XLEND (1)

XLMIN=XLRFG (1)

NU S I=1,8LINES
XLMINSAMIAT (XLMIN, XLREG(T))
YLMAXZAMAXY (XLMAX, XLEND (1))

A-10

YEMD,RDX,RDY, XRSCS(100),
),RELEV(100) ,NREC

Yo buiag
0000%430
NOODSUAQ
00065450
60005460
00005470
0000%480
00005490
00005500
00005510
00005520
00005530
00005540
00005550
00005560
00005570
00005580
00005590
00005600
00005610
00005620
00005630
00005640
00005650
0000596610
00005670
00005680
00005690
0OOnS700:
00009710

',15/00005720

0000%730
000059740
00008750
00005760
00005770
60005780
00005790
00005800
00005810
00005820
N000%A3ZC
000H0S840
00005850
000058K0
00005870
0000SAR0
00005890
00005900
00005910
00005920
0000%93%0
0000%94an
06005950
000059%5
00005960
00005970
00005980
00005990
00006N0D
00Q0KGLO
00006020
00006030




YLHIN:AMIMI(YLNIN.YSCS(I))
YLAAXZAAAKL (YLMAX, YS5CS(T))
5 CONTINYE
o DEFINE THE SOURCE RECTAMNG F
WNITE(h.105)XLNIN.YLMAX,XLMAX,YLMAX,XLM]N,YLMIN,XLMAX,YLMIN
108 FURMAT (Y0, " THE SONRCE RECTAMGLE 15§ DEFINED BY THf FOLLOWING ',
1 "POINTS:? :
Z /'ﬂ'.‘(',FIO.E.'.'.Fln.a,')',lox,'(‘,FlO.E,',',FlO.P,')'
5 /'0','(HFH‘I.?.'.',F]().E,')',IOX,'('.FlO.?.','.FlO.a,')')
GN TO 161
IF THERE ARF NO LINE SOURCES, SOURCE RECTANGLF IS
UNDEFINFD == ASSIGN VALUES T0 XLMIN, XLMAX, YLMIM, YLMAX
SUCH THAT NO RESTRICTION IS PLACFN NN THE LOCATIONS OF
RECEPTORS '
51 CONTINUE
XLMIN=Y F10
XLMAXZ=]1,F10
YLMINZ] 610
YLMAX==1_E10Q
161 CONTINUE
NRINX= (RXEND=WXRFE) /RNX+1
NRINYS (RYEND=XYBEG) /RDY 1

il e Ny Ne

i NTHTOT TS THE NUMBER OF RECFPTORS REFNRF Ftl IMTMNATING
c THOUSE TN THE SOUKCF RECTANGLF

NTHYOTSNRTIAX® K TNY

NREC=0

NO 10 I=1,NRINX
RXSAVE=RXHEG+ (I=1)xkDX
DO 10 J=1,NRINY
RYSAVE=KYREG+(J=1) asDY .
c IF A RECFPTINK TS5 OUTSIDE THE SDURCE RFCTANGLE, RECNRD ITS
c X AND Y COORDINMATES, OTHFRWISF, TGNORE TT
TF(RYSAVE LGT YLMAX  OR, RYSAVE 1T YL FTIN)GO 0 aq
IF(QXSAVF.GT.XLMAX.UH.RXSAVF.LT.XLNTN)GD TO 9
GO TN 10 :
9 NKEC=NRF(C+1
IF(NKEC,GT 10060 TU 200
XRSCS(NRFC)=rXxSAVE
YRSCS(NREC)=RYSAVE
10 CUNTINUQF
WRITE (K, Y400IVERSON, L EVFL
1400  FORMAT('1', 11X, 'BLP == WiLYIPLE RLOYANT LINE AND POINT °,
1 "SONRCE NISPERSTON MODEL VERSION ", Fa,1,3%,"LEVEL ',16/
2 "0 13 (ke nwnnnnnt))
WKITE (6,26)
26 FURMAY (//'0', "WFCEPTOR NG, 11X, "LOCATINNY, 19X, "RECEPTOR NOL', 11X,
1 'LUCATIUN'/16X,'X'.1hx,'Y',32x,'x',lhx,'v')
IH=NREC /2
NG %0 T1=t,IH
TP=TH+T
w«xrs(b.eb)I.XFSCS(I).szcer).TP.XQSCS(IP).vnscS(IP)
29 FuRMAT(xx,13.10x.Fb.0,10x,Fb.0.1sx,I%.1nx.Fh.0.10X.Fb.0)
Ty CONTINIIE
TEVEN=MND (KREC, 2)
IF(TFVFN.NE.U)NRITF(h:SS)UHFC,XPSCS(NQEC),YRSCS(NREC)

13 FURMAT (S1X,13,10X,F6.0,10X,Fh,0)
wRITE(b,KS)NIHTUT,NREc

35 FURMAT(//7/7/1X, *NUMHER (OF POSSTRILE WECERTAW LOCATINNS = *,15/
1 0%, "NUMBER (F ARTUAL RECEFETNR LUCATTONS = ', I8)
RETURN

200 WRIYE(6.?05)HXREG.HYHEG,kXFNn,HVFNE,QHX,RHY
205 FORMAT('0, Y TO0O Many KECEPTOKR ILOCATIONS REOUESTED, ' /%0,
1 'RECEFTORS AT: (Y oE13.6, %, " B 15,6,%),2%,'T0 ('yE13.h,',",

A-11

DO00AROYD
CONNeLso
00006060
0000KOT0
0600606GR0
00006090
00006100
00006110
00N06120
0n006130
00006140
00006150
00006160
00006170
00006180
00G0619G
0000K200
00006210
000067°20
00006230
00006240
00006290
00006260
00006270
00N06L80
00006290
00006300
00506310
00006320
00006330
00006340
00006350
0N0NEHEXAD
00006370
000Nns3I8N
00006390
0000AU0N
0000641
0000A4P0
00G0bu SN
0000Ka %Y
00006u33
00006435
Q0006a37
000nkU40
00G064SH
00006460
00006470
GOO064EG
00G0A4YN
00006500
00006510
0000RSP0)
00N0NAS3N
00006S4n
0006068550
00006960
Q000697
00006S8D
000NKSY0
00O ORANQO
0006GEHTG
N000R62N




OoOOn0

o]

[ e ]

OO0

o0 Aa

[

OO~

2 E13.6,10%, "A1TH (UX,0Y) = ('.EIBJh.‘n“'hlﬁ.hr')')

STOF

END

"SUWROUTTNE‘ﬂUTJIL(TITLF,NHEC,MPTS,NLTNES;IPCL,]Pcp,IyR,‘nhys)
HLP VERSION 1,1 LEVEL 800212 OUTTITL

REAL TTTLE(RD) :

AINTEGER 1PCL(11),1PCP(51)

INTRGERa? TDAYS (366)

THIS SURROUTINF WRITES THE TITLE CARD AND OTHER RUN
INFORMATION TO RECORD #1 OF THE OUTPUT FILE (UNTIT 20)

WRYTE(EO)TITLF,NRFC,NPTS,NLINFS,IPCL,IPCPoIYR:IDAYS
RETURHN

END
SUBROUTINE MET
RLP VERSTON 1.1 LEVEL Bonete MET

LUGICAL LMETIN,LMETOT

INTEGER IDM(laoZ)/0,3l:bO.91.121.15?.1HE.213.?HU-270.305v335.
1 0,31,59.90,120:)51.181.212,?&3,?73,30Q,330/

INTEGER®x2 [DAYS )

DIMENSTION REPWD (24) yHLH(2,24)
CUMMON/METDEQ/KSI(24),SPFED(EM),RANDWD(Eﬂ).HMIX(EQ).TEMP(EQ),
1 UTHTA(?).PFXP(b).IHFLS.]USHRF,IYSUPF.IDUPEQ.IYnPER,TFRAN(h),
2 1Ru,1HRMAx,LM511N,LMETUT,InAYs(?ﬁb)

COMMON/DAZVERSON, LEVEL

DATA KSTOLD/S/

READ PROCESSED UNFORMATTED METEORNLOGICAL NATA
IF(LMETIN)GO 10 145
READ(E)IYR.IMO,DAY,KST.SPEFD,TEMP,REPwn,RANDwn,HlH
TDAY=DAY+0,.01 .

CALCULATE JULTAN DAY

TLEAP=1 FOK A LFAP YEAR
ILEAP=2 FNR A NUN=LEAP YEAK

‘ILFAP=2
IF(MOD(IYQ'H).EU.O)ILEAP=1
lDAY:IDM(TMUyILEAP)+1DAY

IKuU=1 FOR RHRAL MIXING HETGHTS, TRU=2 FOR URBAN MIXING HEIGHTS

no 9 {:1,2&
HMIX(T)=HLH (TRU,T)
CONTINUF .

ALLOW ONLY STARTLITIES 1 70 6 AND
RESTRICT STARILITY VAKTATTION 10 YIDELS' CLASSES/HOUR

no 75 I=1,24

1STAR=KST(I)

ISTAB=MINO(ISTAH,6)

IUSTAB=ISTAR=KSTULLD
IF(IAHS(IHSTAH).GT.ID&LS)1STAH=KSTnLU+ISIGN(InEL5.InsTAa)
KSTOLD=ISTAR .

KST(IV=ISTAR ‘

IF AMBIENT TEMPEKATURE TS MTSSTNG, ASSUME T=293,0 NEG, K
TFCTEMP (T) L LF 6,0 TEMP(1)=P93,

CUNTINUF :

IF LMETNT = JTRUE ., WRTTE HDURLY METEﬂHﬂLHGV

A-12

ON0NEREN
000 EE0
G000RESD

00006660
0000EATO
0n006680
00006690
00006700
00006710
00006720
00006730
00006740

00006750

00006760
00006770
00006780
00006790
00006800
00006A1L0
00006820
00006830
00006840
00006850
000606860
00006870
00006880
00006890
00006900
00006910
onoos920
00006930
00006440
00006950
00006960
00006970
00006880
00006990
00007000
00007010
00007020

00007030

goao70uc
00007050
00007060
00007070
000G708RN
00007090
00007100
00007110
000607120
00007130
00007140
00007150
00007160
00007170
00007180
00007190
00007200
0ne07e1n
00067220
0o0p07230
00007240
0nna7ano




TECLNOT LR TOTIRE TURN
TF(TNAYS(TNAY) JNF 1 )RETUHRM
ARTTF (A, 1P)IYR,IMO, DAY, (NH,NHZ) ,PH) ,KST SPFED, TFRE,RFEFKE, KANDND,
1 LHLHCYI,N) G NS1,24), (HLH(2,NP),NP2=1,24)
te FURMAT (PO, "TYk = ', 12,3%%,"'"TMO = ', T2,3X,"DAY = ',F4,0/
l “xu'HR‘—".'_‘»X,TN.E’ST':/
1 4%, 'ISTAR=",J4,2315/74X,'wS= ", PUFS,. 174X, '"TEMP=Y ,24F%_ 0/
2 4X,"WD=AZ',24F9.0/4%, "aD=R=",24F5%,0/4X, "H=RHRAL=",12Fb,0/

3 12X, 12F6,0/74%, "HatikPANZ"' ,12F6,0/12X,12F6,0)
RETIIRN
185 CONTTINUF
C ‘
c READ UP TU 24 KHIURS OF FORMATTED METEORNDLOGICAL DATA
c Frild LUNTT S
C

READ(S5,110) IHRMAX

110 FORMAT (I2)
YF(THRMAX LF ,PU AND ,THRMAX .CF.1)R0O TD 161

WRITE (6,159) 1HKMAX
159 FORMAT(///7/7/710%, "EXECUTION TERMINATING =+ IHKMAX MUSY !,

1 'BF SPFCIFTIEN GY THE USER TO KRE '/'0',9X,"RETWFFN ',

2 "1 AND 24 AHEN THE FORMATTFED METFNOROLOGICAL USER INRUT vy

5 '0',9%,'0PTION IS REWUESTFD == (JTHRMAX = ',

4 I5,')")

STNP
161 CUNTINUE

WKITE(6,1400)VERSON,LEVEL
1400 FORMAT(1X,11X, 'HLP == MULTIPLF BUNYANT LINE AND POINT ',

1 'SONRCF DTISPERSTION MODEL VFRSION ',Fa,1,3X,'LFVEL ',16/

2 "0, 13(Tasxanrnwnt')) )

NRITE(R,171)
171 FORMAT(/'0",20%,"USER INFUT FNRMATTED METEOROLQGICAL DATAY//

I "0, 8%, "HOUR' 33X, "STARTLTITY ', 3X, "WIND SPFED',3Xx,'wINe ',

@ '"DIRECTION', XX, "TFMPERATURF Y, 33X, "MIXING HETGHT '/

3 15X TCLASS Ty 8X, T (M/S) Y, BX, " (DEGRFES) ", 6X, "' (NFG, K)',9X,

4 '(M)")

nh 100 I=1,THRMAX

READ(S,112)KST(TI),SPFEN(T),RANDRD (1), TEMP(T),HMIX(T)
112 FORMAT (I1,9%,Flu.?,Flo,2,F10,2,F10,.2)

WRITE (A, 114)T,KST(T),S5PEEN(T) ,RANDWD (T), TEMP(T) ,HMIX(T)
114 FORMAT ("0, Ax,12,8X, T1,9%,F85,2,10X,FS1,11%,F5.1,9%X,F%,0)
1630 CONTINUE

RETHRN
END
SURROUTINE CNNRND(THETA,ISTAR)
C BLP VERSTUN 1,1 LEVEL &00212 COORN

NIMENSION XSCS(10,129)

REAL L,LFLEV

REAL TCHK(4)/90,,180,,270,,%360,7/ X

INTEGER TL(“)/’J*]/, [b(’G(ﬂ)/] '12q112911/

COMMON/SONRCE /NLTNE S, XESFG(10)Y, ¥LEND(YO0),0FL(10),YSCS(10)Y,AT(10),
1 HS(10) ,XRCS(10,129),YRCS(10,129),TCOR,LFLEV(IO0)Y,
2 NPIS,XPSCS(50),YPSCS(S0),PR(S0),FHS(50),XPRES({%0), YPRCS(50),
5 TSTACK(S0),APTS(50),BPTS(SN),VEXTT(S0),PFLEVIS0),INONNK(SG)
COMMAN/RCFFT/RXHEG , RYREG,RXFND,RYEND, DY, RDY, XRSCS(100),

1 YRSCS(100) ,XxwkCS(1uN), YRRCS(100),RELEV(100),NRFC

FUUTVALENCE (xRCS(1,1),XS865(1,1))

NDATA RAND/ST ,P957H/

TRAD=THETA/RAD

CUST=COS(TRAD)

SINT=SIM(TKAD)

TE(NLINFS,LT 160 To 250

Qut7260
na0nTeTNn
DOO0OTL80
00007290
0onnG7 300
GO007310
00007320
00007230
00007340
onNo07350
00007360
Q00NT370
00007380
00007290
00067400
0007410
00607420
000074320
00007440
Q0ONn7450
Q0NN7460
G0Q0n74706
0000T4R0
00007490
006075C0O
00007510
00007520
00007530
00007540
nNoonNTSSO
000067960
00007570
00007580
00007590
00007600
00007610
000N7620
GOONTERO
00007640
GOQO7650
VOGOTEBRO
00007670
00007680
00007690
000607700
0noon7TTYIO
00007720
00007730
nene7740
00pNT7S0
06007760
Q0007770
00007780
Q00N7790
000GO0THGO
00007810
GOGOTRZO
GnONTRAEG
NopoT7RaO
ononrIRs.n
DOONTRAD
goOoTATO
0DONTAKD




CALCULATE SuUrLE LHUKDLATES rik EALN sonki e LIFE SFGMENT Ut TG

60607900
DO 2% I=1,MLINES 00007510
DXX=DEL (1) /124, N000T920
XSCS(I1,1)=XLBEG(L) 00007930
no 2% J=2,129 ' 00007940
X5CS (I, J)SXSCS Ly d=1) +DXX 00007950

L] CONTTINUE. 00007960
TL(3) =N INES 00007970
TL(4)=NLTMES ' 00007980

: : 00007990

: CALCULATE XM, YN (ORIGIMS UF TRAMSLATED CCORDINATE SYSTEM 00008000

s IN TERMS OF THE SCS COORDINATES 00008010

o 00008020
no 5 I=1,4 00008030
TF (THETALGE.TCHK(T))GD THh 5 - 00008040
ISAVE=1T 00008050
TLINE=IL(T) _ 00008060
ISEGN=ISFG(I) 00008070
XN=XSCS (THINF, TSEGN) 00008080
YN=YSCS(ILINE) , _ 60008090
GO TO 6 00008100

5 CONTINUF 00008110

f CONTINVUE 00008120

o ' 00008130

C TKANSLATF COORDINATES nonna1ao

C 00008150

I TRANSLATE LJIMNE SOUKCE SEGMENT COOPDIMATES 00008160
PO 10 I=1,NLINED 00008170
no 1o J=1,129 00008180
XKCS(I,J)=XSCS(T,J) XN ’ . 00008190
YRES(T,J)=YSCS(L)~YN 00N0R200

10 CONTINUF 00008210

C THRANSLATE POTNT SOURCE COORDIMATES 00008220
ne 11 I=1,NPTS ‘ 00008230
XPRCS(I)=XPSCS (1) =XN 00008240
YPRCS(TI)=YPSCS{I) =Y 0000R25N

11 CONTINUE 00008260
TRANSLATE RECEPTOR COORDIMATFS 00008270
no 12 I=1,NREC 0000R2RD
XRRCS(I)=XKSCS(T)=XN . 00008290
YRRES(I)=YRSCS(I)=YN 00008300

12 CONTINUF n0nN08310

c 00008320

¢ ROTATE COORNINATE SYSTFM GO008%E30

(o 00008340

c ROTATE LINE SOURCE SEGMENT CNORDIMATES 0N00AR3SO
nU 20 I=1,NLTHNES 00008360
NG 20 J=1,1e9 00008370
XSAVE=XRCSI(T,J) . 0000RZRO
YSAVE=YRCS(1,J) . . - 0000R390
XKCS (T, J)=XSAVE*CUST+YSAVERSTHT 0000R400
YRCS(1,J)=YSAVE*CUST=XSAVE*SINT _ 0G00R4L10

v CONTINUE 00008420
1IF(NPTS . .LT,1)G0 TN 260 00008430

C ROTATE POINT SGUKCE CUNRDINATFS Gho0R44D
PO 21 T=1,NPTS 00008450
XSAVE=XPRCS (I) 00008460
YSAVE=YPRCS(T) 00008470
XPKRCS(I)=XSAVE*COSTA+YSAVE*STNT 00008480
YPRCS (L) =YSAVEACOST=XSAVEXSTNT ' ' 00008490

21 CONYTINUE , : 00008500

260 CONTINUE } 00008810

A-14




321
360

ig?

iz iz Be)

ROTATE FREF0 Tl CLLigi I rATES

A D P

XSAVESXRR{S (1)

YSAVEZYORNS(T)

AR OCS{TI=XSAVERL INT+YSAVE ST
YRRAS{TII=YSAVE 2 (N aTagx3AVERSTNT
CONT 0

RETHRN

CONTINUF

NITH MO | TivF STHIRCFS, JUST ROTATE THE POLIMTY

RECEPTNK CONRKD]INATES

TF(APTS LT, 1)60 TO 4k
ROTATE POINT SOURCE COQRDINATE
PO 321 T=1,5F1S

¥SAVF=YPSCS(D)

YSAVFzYPSIS(T)
XHRCS(TY=XSAVERCOST+YSAVEASTMT
YRPECS{T)Y=YSAVE*CHST=XS5AVFeSTNT
CUNTININF

COMTTHUE

ROTATE RFCEPTOr COHUNDINATES

N &2 T=1,MREC

XS5AVF=XHSOS(T)

YSAVF=YRSNS(T)
YRRCS(TI=XSAVEXCTIST+YSAVF=STHT
YRKRCS(T)SYSAVEACST=XSAVEFRSTNT
CONTIRUK

RE ] Lt

FND

SURRNDUTTIMF CONTicH

H|L P VERSTION 1,1 | EVEL Anny

REALL L,ILFFF, LD, FItyV

INTEGER NSFRA(T)/3,%,9,17,3%3%,6
LUGTC AL | SHFAIR,L TwAns
COUMANN/ZRPRL S/XFH,LEFF LI ,R0,XF]

COMMON ZSONECE /ML TE S, YLKEGII0Y , XLENG(LO) ,0hF] (10),YS5CSCIN),QT(10)Y,

s

0p COMTRP
REAL CHY(YCO) ,PARTICACIN0),CHTL (100) ,FTSAVF(179)

5,129/

NalL, XFS

SOURCF AND

1 RSO10), XRCS(10,129),YRCS(10,129),1COW,ILELFVIT10),

e NMPTS, XPSTE(H0),YFSNS(S0),PN(S0),PHS(50),XPRCS(S50),YRPRCS(50),
FOISTACK(SO) ,APTS(H0) ,wPIS(S0) , VEXTT(S0),PELFVIS0), I0NWNF(S0)
COMMDON/ROERT /IXBEL,RYRFG,RBXFHN,RYFED ,FDX,ROY , XRSCS(I100),

1 YRSCS(100) ,xRRCS(1CD), YRROS(1OD) ,KFLFV1N0),NRFEC

COMAQMN /W TLIRP/YNTST(T7),0i())

COMMAON/MNETN /7R AS eS8, oD, TQTAR, TNEGK,DPHL , THFTA,S,P,TYP,INDAY, THNNR
COMNMAR/BR /L y Ay 0B, ai g FPRTYVE FP,YMATON, DX, AVFACT, TRLHR, N, | SHF AR,

1 LTRAMS
COMMOU/PELDAT/VEURR , PR THA
COMMON/ONTRET/ZTRPCL (11), TPCP(S)Y)

COMAOL /RARNMZCRLT, 1E R DR CEAR , XRACKA, CONSTY,, CONSTS, MAXTT
NATA PTI/3 10184927 /7,30120P /0 79TARLR/, TAFR] 70/, 1T1ICT/0/

ne 8 1=y, nREC

CHIL(T)=0_ 0

CHI(I)Y=z0,6

TECH INEFS LT, 1360 T 2oap
TTHFTA=ZTHET A+ G S
WEST=rSa(HE//VEAS ) kwP

SET pFFECTIVE wTMDY SPERD LIGER

CALCULATINNS, U, 10 STACKR HFIART aIdN SHEFD,

TF OSTNG Ity SHkFAR NPTy T
FALTULATED T SEaswnnl )ik w8
I=AS8ST

IV PLIE RTSF

Pl vE RTSFE,

w557
wYLL

BE

anNissH 2N
WODORS T
ONLORYAN
HnonNAKSSn
DOGHRSE L
ONOORASTA
NOONRSRO
NNONRSYQ
ONONRAQD
NONNeR1O
DODORA20
N0ONAKIN
noonae6un
O00NRASD
O0Q0NRAEAD
00008670
ONONHAARKO
NNNNHKHAKAN
onona700n
UGKIR R A N1}
noopaT2n
6NLNBT RN
nnonNaAT YN
00GOATSO
0ONONAT AN
ODONRTTNO
0O00RTRO
NnonNK87I9Nn
NNOORRON
N00NARY(
QNONARZN
ONUNARAXQ
DOONRR4L4D
000OARYN
ONONKAGN
NOONOKATD
ONHNHKAN
0O0OKRYD
0000RQO0
0NNBARGTIND
QOQnNAageN
0onnnNMgTN
00008940
NNNNARN
00NNORARD
0ONNRGTAN
0N00KIA8N
onnoRrean
ONpeYN0n
0nNNYo1Nn
00NnN3INPon
onpN9Q3Q
O0pngnan
NOOOOS0
gnEnaQhRn
o0nnap/p
OnNOCanRL
0a0ngngn
L ER UG
fHnooay 1
onnNgL2n
Hupnay e
apguealan
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e e Ny

1F (LSHEAR)CALL wSC(TSTAB,ASST 1l So k)
CALL LEMGLTHETA,U)

CALCULATE DISTANCE TO. FTNAL RISE

1F (ISTAR.LE . H)GD THh 6

CALCULATF DISTANCE TO FINAL RTSE FOR STARLE CONDTTIONS
INSRT =16, xUrti/S=XFRxXFR/ 3.

IF (UNSRTLLEL0.0)B0 TO 16%

XF$=0,5% (XFR+SART (UNSRT))

G0 TO 106

XFSz (1P ¥XFR*UUXU/S) x%x0 3333333
IF(XFS.GT XFBIGOH T 7

nu ta 1=2,7

XDIST(I)=XFS

GO TO 10

XES=XFR+XFINAL

CONTINUE

FIND S INTERMENDIATE DOWNWIND DTSTANCES (IN ADDITION TO XFB)
AT WHICH PLUME RISE wILL BE CALCULATED
DO 9 I=2,7

RI=FLOAT(I)
XDYST(T)=XFS=(XFS=XFE)*(7,~RT)/S,
CONTINUE ,

CONTINUE

CALL RISE(U,THETA,I5TAR,S)

CALCULATE PARTIAL CONCENTRATTIONS DUE TO THE LINE SOURCES
LOOP OVER LINES

DO 1000 1 NUM=1,NLINES
DLMIN=NEL (LnUM) 7128,
ZRSLELEV (LNUM)

ZJLINE=HS (LNUM)

WS5T=wS* (ZLINE/ZMEAS) #%P
CUQ:&T(LNHM)/((NSEGA(\)-l)twssT)
SRT20P = SQRT(2./P1)
$Z0=ROXSRT2ZNHP
ZV=1000.*XV7(SZO.ISTAB)
SY0=52072,
YVZ1000.%XVY(SYO,IS5TAR)
XBEXRCS (LNUM,1)
YR=YRCS(LNUM,1)
XE=XRCS(LNIM,129)
YE=YRCS (LNUM,129)
XMAXL=AMAX] (XB,XE)
XMINL=AMINY (XB, XF)
YMAXL=AMAXY (YR,YF)
YMINL=AMIN]I (YR, YE)
DXEL=XF=XA

NYEL=YE-YR

LODP OVFR KECEPTORS

po S00 1=1,NRFC
SuM=0,0
PARTCH(I)=0.0
NSEG=0

NCONTR=0
XKECEP=XRRCS(T)

THT=RELFV (1) ~/B

A-16

a000¥YS0
0G009160,
009170
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00009190
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00009230
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00009260
00009270
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- 00009410

00009420
00009430
00009440
00009450
00009460
00009470
00009480
00009490
00009500
00009510
00009520

00009530

00009540
00009550
00009560
00009570
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00009690
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0000975%0
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Th SR CFETn T v Teb of THE LIwF, CAT = 6 0

THIYRFOFP ) p oxt M Vit Ta Son
YLEFEPRZYRUCS ()

Tv  STl- WEFES ThACK oF @ik THER ArY L THF SEAMFNT 18 wITHTK

G F BRI Y (F Trf CuskenT RECERPTOR (OZNO,1=2YFS)
Te"8T6=20
NEFTME REGTON UGF TNFLUFMCF

MAY NTSTAMNCF FROM AGY SOUYCF SFEMENT TO CHRREMT RECFHTNK

1S €AY TG (xRFCEP=XvTML)

XhMvYKME (XEFrEPa«XMTN Y7000,

AL STOMAY(XYRMAKL, ISTAR,SYF)

YLD ZYMTNM =i 28Y(

YRICHSYHAXL +d *5Y(C

TRIYRFOFP LT YLUGA R YRKFCFP GT,YHTIGH)CA TN 500
YL ilasY Ohwel LMTR

YT HsYH TR =L LM

TF(YRECFP LT YL UV JOURGIKHFCFP GT YHTIRRIRD T 500

CrelCw TF KFOFPTaR TS DIRECTLY ODOwNwIND NF

Ter LTMNE (I0w=0z=Nu, [Daz)=YFS)

IGLES!

TEOYRECFP LT GYM LN ,OR YHECFR  GT  YMAXLYTIDW=N

CHECK [F RECEFTUR TS iw THE DOABWTIAND SINE OF THE LINE
TF(XRECFP ,GF XMAXL )0 TO 477
TFIMAD(TTIHETA,Q0) JFN 0G0 TN 477
FraNYFL /DXEY

RzYF=FMaXF

TFIXPFCFP LY (YNECFP=3) /F#)NCNNTR=999
COMNTINUE

MEFR(GsNSFCA(C)

NNF e NSF L0

TTER=L

SIS

TOFLTASI2AZ(NSELG=Y)

COMTINEF

MAFGaENSEGEMNE &

LUUP OVER | ThF SERPENTS

N 499 TS8SFHz) ,MUEw
FISAVE (IhRL)Y =00

TF CHRKFRT KECFPTHwR TS abwInsp OF A SOHURCF SEGYWFNT, THEN

THIS SOURCE SEGEF AT O ES wOF COMTRIKOTF
TEOXROS (L, TRELY g6F JXRFCFE)RO TN aas
NOANYZXRECEPaXRCS (L faritd, TN )
CROSSYSYRFCOFR=Y LR (1 w0, TN )
VIRTXZ=PwMx+7V

VIRTXY=NNZAYSYY

VYXYKMZYTRIXY/Z1U00

VX7ZKMZVTRIXZ/10006,

CALL DNHRTSTGIVXZEN ,VAYRE , TSTAR,SIAY,5TG7)

TF FROSSATMD GISTARGE > 4« STRY, THES THTS SHIKCE SEGVENT

NDOES NOT CORTRISULTE

TRAA «#STEY LT 852 (CxUSSY)YRG T 498
TECARS(CROSAY ) LT STRY)Ta0SIk=

CALL ZRISF I iy L alv_, 1, 7)

TAMCLUDFE TEREATE CUwxfCTI0r [ DR TFR2TIRTNG THE PLIME HETOLHT

HMNT=2+ 71 T F
TERI=(Y ,=TERAT(ISTAY Y THT=RFULEFVIT Y= L FEY LMY
TERKARSTERY wATN T (T, THT) :
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495
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71¢

~noD
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714

o

718
717

HEHNT«TE AT
JF (M ETOPRELYGH To 495

SOLVE THE GAUSSIAN POINT SOURCE FUUATION

CALL GAUSS(CKOSSY,SIGY,SIGZ,H,FT)
INCLUBE DECAY IN DETERMINING CHI

DELTAT=NOWNX/WSEST

FTzFTx(1.=DELTAT*DECFAC)

FTSAVE (IMDL) =F1T

NCONTR=NCONTR+1
INDL=INDL+IOELTA
CONTINUFE

FIRST TIME THROUGH LODOP, CALCULATE THE FIRST CHI ESTIMATE

TIF (NNEWNNE NSEGD)GRO TO 714

TNDL=1

NSEGMI=NSFG0O=1

SUMz (FTSAVE (1) +FTSAVE(129)) /2.

NO 712 18FG2=2,NSEGM]

INDL=TNDL+TIDELTA

SUM=SUM+FTSAVE (INDL)

CONTINUE

1F RECFPTOR TS WITHIN REGLON OF {NFLUENCE RUT NOT DIRECTLY
DUNNWIND 0OF ANY PART OF THE LINE, AND StMz0,0, CHI=0,0
TE(SUM LE. 0.0, AND,IDW NF 1)60 TO 500 )

CALCULATE THE KEFINED CHI ESTIMATE

CONTINUE

ITER=1ITER+1

IDIV=MINO(TITER,2)

IDELTA=INELTA/ZINIV

INDL=L1+IDELTA/Z

INOL IS THE SUBCKRIPT OF THE FIRST MEW L INF SEGMENT
(SAVE AS TINDLS3V)

INDLSV=INDL

NNEWNSNSEGMIxx ] TER+0 1

IF MORE THAN 129 LINE SEGMENTS (T.F.. 64 NEW SFEGMFNTS)
ARE REQUIRED, CANTINUE T4y INCRFASE 1HE NUMBRER OF
SEGMENTS RUT ONLY OVER THE SECTION OF THE LINF
WHICH IS CONTRIRUTING

IF (NNEW.GT,.64)60 TO 759

GO YO 498

CONTTINUF :

SURSCRIPT OF THE FIRST NEWN LINF SEG4ENT 1S JNDLSV
SURSCRIPT OF THE LAST NEA LINE SEGMFNT T8 IMDLLM
INDLLN=129=1IDELTAZS

SUM THE FIRST AND LAST NEw LIME SFAMENTS
SUME:FTSAVF(INULSV)*FTSAVE(INDLLN)

IF THERF ARE uNLY 2 NEw LINF SFGMFNTS, SKIP THIS LOOP
IF (NNEW LF.2)G0 TO 717/

INOL=INDLSV

T2=NMNFwW=1

FIND THFE SUM OF ALL THE NEW | INF SFGMENTS

Do 715 I1SEG3=g, 17
INDL=INDL+IDELTA
SUMR2=SUMP +F TSAVF LINDL)
CONTINUE

CONTINUE- -

A-18
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000104%0
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00010500
00010510
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00010540
60010596
00010960
00010570
00010580
00010590
00010600
00010610
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~00010640

00010650
00010660
00010670
00010680
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00010710
00010720
non1073%0
00010740
00010750
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00010770
00010780
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00010840
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4949

939

o
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C PARE THE WEw FESTIMATE WITH THE PREVIOUS ESTIMATE

SUwIz=SIM/2  +50M2 7 (2 #«1TER)

AT LEAST ONE LINF SEGMENT MNST RE WITHIM ONF SIGMA Y OF
Tr: LINE (IF THE RECFPTOR IS DIRECTLY DOWNWIND OF ANY PART
0F THE LINE)

IFIIDWLEN.1 AND ,IWNSIG . NELT1YGO TO 758

NIFF=ARS (5UM2=5UM)

TF/ATFF*CR,LT.0.,1)60 TO 720

CrER=NIFF/SIM :

IF (CORR,LTL.CKIT)GO TO 720

COMTINUE

SLwzSuUme

GL TO 713

1F .129 SOURCE SEGMENTS NOT SUFFTCIENT, CONTTINUE

T INCREASE NIMAFEK OF SEGMENTS, BUT 0OHLY OVER THE
SECTION OF LLIGE WHICH IS5 CONTRIBUTING

CouTINUE .

CLt_t SORT(FTSAVE,TRMIN, TBMAX, TWPRL)

IF (IWPBL  ME,.999)G60 TO 4949

InPRL=0

PL=TCH(T)=0,0

GL TO S00

CLYTINUE

TevAX1=TIBMAX=]

) L)

164AaX=1

COMTINDE

Sum42=0,.0

XLMAXI=TGMAXH]

NU 940 IG=IAMIN,IBRMAX]

XCLN = X CONRDINATE (RCS) OF CHURRFNT (NEWESY) LINE SEGMFNT
YCLN = Y CONRDINATE (RGS) OF CURRENT (NEWEST) LIME SEGMENT
XSEGI=XRCS (LNUM,16G)

XLIFFSXRCS (LNUM,IG*+1) =X5EG])

YSEGI=YRCS(LNUM,TG)

YUIFF2YRCSILNUM,IG+1)=YSFG]

NU 940 IGSUB=1, [GMAX

NEIGHT=FLOAT(1GSUB) /XGMAX Y

XCLNEXSEGI+WETGHT2XDIFF

YCLN=YSEGL+WEIGHT #YDIFF

NOWNX=XRECEP=XCLN

CHRNSSY=YRECEP=YCL i

VIRTXZ=DOWNX+ZV

VIRTYXYZNOANNX+YV

VXYKM=VIRTXY/Z1000,

VXIKM=VIRTXZ/1006,

CALL DRBRYSIG(VXZKM,VXYRM,IS5TAB,SIGY,S516R2)

CALL 7RISF(LNYM,I6,1,2)

INCLUDE TERRAIN CORRECTION IN DFTERMINING THE PLUME HETGHT
HNT=2+ 7L INE .
TERI=(1.=TERANCISTAR)); THT=RELEV(T)=LFLEV(LNUM)
TERRANZSTEFHIAAMINL (HnT, THT)

HEHNT~=TERRAN

CALL GAUSS(CRNSSY,SIGY,STGZ,H,FT)

INCLUDE DECAY TN DETERMINING CHT

DELTAT=NONNX/NSST

FIZFT*(1.~0FLTFATXDFCFAC)

SUM2=StIMR24+F T

NCONTR=NCONTR+)

CUNTINUF

CUMPARE THE MFw ESTIMATE NITH THF PREVICUS ESTIMATE

A-19
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720

OO0 an

0

599
600

~491
6492

500

1000

SUMRZSUMLR 45Uk 2/ (2, 2 xTTER)

NIFF=ARS(SUMP=SUM)

TF COTIFFwCLUR LT L0.1)0 TO 720

CORREDTIFF /81ime

TF(CORR.LTLGRTIIGN TO 720

SUMES MR

ITER=ITER+Y

TF(ITER.GE MAXITIGO TO 599

THZIH+]

IGMAX=24x%x[H

60 TG 939

CONTINUEF

SuM=Sume

TESY TO MAKE SURE AT LFAST Tw0O LINF SEGMENTS CONTRIBUTED
TQO THE CHI ESTIMATE

(UNLESS RECFPTOR IS UN THE UPWIND SIDE OF THE LINE WITH
SUMF SOURCE SEGMENTS DONNANIND AND SNME SOURCE SFGMENTS
UFWIND == IN THAT CASE JUST USF THE TEST FOR CUGMVERGENCE)
IF (NCONTRLLT,2)GD TN 713

CALCUW.ATE CONCEWTRATION (IN MICRUGRAMS)

USE STACK HEIGHT wIND SPEED FOR DILUTION
PARTCH(I)=CUR*SUM

CHIL(IISCHIL(I)+PARTCH(I)

GO TG 500
WeITEC6,600)MAXIT, I, LNUM,CORR,CRIT,ITER, IHOUR, IDAY,IYR
FURMAT(/7'0G",'TO0 MANY JTERATIONS TN LINE SCUKRCE CALCULATIONS'
1 ' w= MAXIT = ",12/1X,'RECEPTOR ',T3%,
1 ' PROBARLY TOO CLOSF TO LINE ',T2/

2 IX,'CNRR = ',Fh,2/1X%,'CRIT = V,Fo,2/1%,'ITER = Y,13/
3 1X"(IH”URIIDAY11"R) = ',‘('1]?1""I'."""Igl.)')

JITCTSJITCT+1
IF(JITCT,G1,100)G0 TO A49)

SUMZSUMP

PARTCH(I)SCLURSIM

CHIL(I)=CHIL(I)+PARTCH(I)

GO TO 500

WRITE (6,6492)

FORMAT (/707,100 MANY EXCFENENCES OF LINE SOUKCE ',
1 'ITERATION MAXIMUM == EXECHTTION TERMINATING')
sTOP -

CONTINUE

TFE CIPCL (LNUM) ,EQ.1)CALL OUTPUT(LNOM,PARTCH,NREC)
CONTTINUE

IF(IPCLC11) _ER,1)CALL OUTPUT(11,CHIL,NREC)

CALCULATE PARTIAL CONCENTRATTANS DUE TN THE PNINT SOURCES
LOOP OVER POINTS

TF(NPTS.LT.1)G60 TO 9999
IF(TSTAR.GT.4)8IR1S=SAKI(S)

NG 2100 NUMPT=),NPTS

ZB=PELEV (NUMPT)

XSTACK=ZXPRECS (NUMPT)

YSTACK=YFRCS (NUMFT)

ZSTACK=PHS (NUMFT)

WOST=WSx (ZSTACK/ZMEAS) x«P
CUA=PO(NUMPT) /WSST
RUOYEXSAPTS(NUMPT) > (TSTACK (NUMPT ) =TNEGK)
IF(ISTAR,GT d)END 10 7150
CALCULATE DISTANCE TO FINAL RISF
TF(RUOYFX.6T.59.)60 TO 7010

THE CONSTANT 49, = 3.5%14,

A-20
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7010

7150
7015

3OO0

SO0

509

511

(o]

512

g Ne e Rel

1514

XOMT=aG xBIDYFXx%( ,h25

GO TD 7015

XSMT=Z SaCOMSTIxRIUNYF Xwewx0 4
GLU T 70185

XSMT=Z 14159 %A85T/SURTS
CONTINUE

IF THE POINT SOURCF BUILDING DOWNWASH OPTIOM IS REQUESTFN,
NETERMINE THE EFFECTS (IF ANY) OF RUILDING DOWNWASH

2v=0,0

YV=0,0

IF(IDOWNWINUMPT) ,NELIIGO TO 512

CALCULATE THE MOMENTIIM RISE AT A DOWNWIND DISTANCE OF 2,%HB
FM3 = 3 _*FM (I,F,, 3, «VERTICAL MOMENTUM FLUX TERM)
FMI=ZHPTS (NUMPT) «THF GK
BETAM=0,3333333+WSST/VEXIT(NUMPT)

TF(ISTAR.GT ,4)G0O TO S09

EFFHT=ZSTACK+ (FM3*TWOAR/ (RETAMARETAMAWSSTRWSST) ) w0 3333333
GO TO S11

EFFHT=7STACK+(FM3«SIN(SARTS*xTWOHR/WSST) /
1 (BETAMSHETAMXRSSTASARTS) ) x20,33333323

CUNTINUE

RATTIO=EFFHT /HB

RATIO=AMAXY (KATIO,1,0) . '

TF RATIO GE 3.0, SIGY AND SIG7 ARF NOT MODIFIED

TF RATIO LT 3.0 AND GT 1,2, OMLY SIGZ IS MODIFIED
IF RATIO LE 1.2, 4011 SIGY AND SIGZ ARE MODIFIED
IfF (RATIN,GE,.3,.0)G0 TO 512

ROZ=HHB=(1.5~KATIG/2,)

SZ0=8RT2DPxRrROZ

2V=1000,%xXVZ(SZQ0,IS5TAR)

A=5,0%xR02

A=R,3333333xRk0Z2*xR0O7

IF(RATIN,GT 1,€)G0 TO 512

ROY=HB*x (h.=5.xRaTT0) /2,

SYOD=SRTI20PxROY -

YVS1000,*xXVY(SYD,TISTAB)

CONT INUF

LOOP OVER KECEPTORS

D0 2050 I=1,NREC

PARTCH(TI)=0,0

DOWNX=XRRCS(1)=XSTACK

IF (NOWNXLF .0, CIGH TO 2050
CROSSYSYRRCS(I)=YSTACK
VIRTXZ=DODWNX+ZV

VIRTXY=DONNX+YV

VXZKM=VIRTAZ/1000,
VXYKM=VTRTXY/10G00,

CALL DRATSIG(VXZKM,VXYKM,ISTARB,SIRY,SIRZ)
TE(Q ,*3TGY,LT ABS(CROSSY)IIGH TO 2080
TECIDOWMW (NUMPT) (NEL1)GO TO 1517
7SAVE=99949,

IF THE SHEAR AND DOeNAASH OPTIOMS ARE BNYH KFWUESTED,
WSE THF MINIMum UF £Z(3HEAR) AMD 7(D0OwMNASH)

TF(LSHFAR)CALL PYRISE(RLOYFX ,ZSTACK ,XSMT,NDOANNY ,WSST ,ZSAVE ,LSHEAR,

1 LTRANS)
TFCISTAR.GT 4)60 T 1514
CONTINUE
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Q00123200
00612310
00012220
06012330
N0012340
00012450
00012360
00012370
00012380
00012390
00012400
00012410
00012420
00012430
00012440
00012450
00612460
00012470
00012480
00012490
00012500
00012510
00012520
00012530
00012540
00G12550
00012560
00012%70
00012580
00012590
00012600
00012610
00012620
0no12e3n
00012640
00012650
00012660
00012670
00012680
00012690
00012700
00012710
00012729
00012730
60012740
00012750
00n12760
000127170
oon12780
00012790
00012800
00012810
00012R20
00012830
00n12a40
00612850
00012R60
00012870
000128R0G
00012890
00012900
00012910
60012920



1515

1516

[y

2050

2100

Y99

2050

095

496

OO0

g By

EXR=AMINLADOANX ; XSMT)
TR CoNDTL L TRANSIEXKEXSMT

FEail 1hbbBORT AHUDYFXXFEXRAEXR/AS55T#23

GOUTO 1916

IF(HOWNN]L1;E;tSNPT(wSSTIS))Gﬂ T 1514
Lzl bhbhhT A RUDYFX/ (WEST*S)

CUNTINUF

CALL CUBIC(A,R,C,7)
7=AMINL1(Z2,ZSAVE)

Y TO 1518

CONTINUE

CALL PTRISF(HUUYFX;ZSTACK,XSMT,DUWNX,WSST,Z,LSHFAP.LTPANS)

CUNTINUE

HNT=27+2S8TACK
THT=RELEV(I)=Z8
TER1=(1,-TERANCISTAR))

TERRAN=TFRI*AMINY (HNT,THT)

H=HNT=TERRAN
IF(H,.GT.DPBLIGO TO 20%0

CALL GAHSS(CRUSSY.SIGY,SIG?.H,FT)

INCLUDE DECAY IN DETERMINING CHI

DELTAT=DONNX/A8ST

FT=FT%(1.=DELTAT*DECFAC)

PARTCH(I)=CUOXFT
CHI(I)=CHI(I)}+PARTCH(I)
CUNYINUFE
ICONE=100+NUMPT

TF (TPCP (NUMPT) LFO,1)ICALL NUTPH

CONTINUE

1F (IPCP(S1)Y,EN,Y)CALL O

CUONTINUE
DO 9050 T=1,NREC

CRICI)=CHT (T)+CHTL (L) +XHACKG

CUNTINUE

CALL QUTPUT(999,CHI,NREC)

RE TLIRN
END

TCICODE,PARTCH,NKEC)

TPUT(151,CHI,NREC)

SUBRNDUT INE GAUSS(CRHSSY,S]GV,SIGZ,H,FT)
BLP VERSION 1.1 LEVEL 800212

COMMON/METD/7MEA5.WS,ND,]S‘AB,TDEG

COGMMON/PRILNAT/TWGPRL,PRLIPG
DATA THMIN/O,.0512/,TMAX/9,21/

T01=3.1a15°a7tSIGV*S]GZ
YPSIG=CROSSY/SIGY
EXPYP=0.9*YPSIG*YPSIG
PREVENT UNDEKFLOWS

Ik (EXPYP.BT.50.)60 TU 495

F=EXP (=FXPYP)
GLU TO 496
F=0,0

0 TO 443
CONTINUFE

IF SIGZ 6T 1.6*DPBL, ASSUME A UNTFORM VERTICAL DISTRIBUTTION

IF(SIGZ.GT,PRL1IPEIGD TD

460

GAUSS

K,DPBL,THETA,S,P,IYR,JDAY,IHOUR

1+ MIXING HFIGHT (DPHL) GE 5000 M Dk FOR STABLE CONMDITIONS,

NEGLECT THE REFLECTION

TERMS

IF(ISTAn_nE.S.UR.DDRL.GT.%OOO.)GD TO 451
CALCULATE MULTIRLE EDODY KEFLFCTINNS TERMS

USING A FOURIEK SeRIES MFTAQOD == SFE

Fi1=1 .
T=(SIRZ/DPRL) x%2
H2=H/NPAL
IF(T,GE,0,6)6N TO S00

A-22

FRT MEMOD CS 093

00012930
GoGLevd0
00012950
00012860
00012970
00012980
00012990.
00013000
00013010
00013020
00013030
00013040
00013050
00013060
00013070
00013080
00013090
00013100
00013110
00013120
00013130
00013140
00013150
60013160
00013170
00013180
00013190
00013200
00013210
00013220
00013230
00013240
00013250
00013260
00013270
00013280
00013290
00013300
00013316
00013320
00013330
00013340
000137350
00013360
00013370
00013380
00013490
00013400
00013410
00013420
00013430
00013440
00013450
00013460
00N134706
00013480
00013490
00013500
00013910
00613520
00613530
N0013%540
00013550




400

o]

500

900

1500

451

Ari=2 % (1  =H2) /T

IF (ARG GEF.THAX)GO TO 400

TF (ARG LT THIN)FISF1+]1 ,=-AKRG

IF (ARG ,AF JTMINIF1=F 1+EXP (=ARG)

An T2 k(1.+H2) /1

TFARG .GELIMAX)IGD TO 400

FizsF1+EXP (=AKG)

ARGzl  x(2,~H2)/T

1F (ARG.GE,TMAX)GO TO 400

FI1I2F1+FEXP (=AKG)

AWGzd *x (2,+H2) /T

1F (ARG LT TMAX)FISF1+EXP (=ARG)
A~Gz=0, 9xHPaH/T
IF(ARG,LT.~90.)F1=0,0

COCNSTANT 0,.797RHES = SQRT(2,/PT)
IF(ARG.GE.-90.)F1=0.797888tF\nFXP(ARG)ISIGZ
TF(F1.LT,.1 . F=30)F1=0.0

Go TO 1500

CUNSTANT 4,9%4802 = PI*PI/2,
ARG=4_934K02*T

1+ (ARG .GE . TMAX)GO TH 900

FizF1+2 ., »FEXP(~ARG)*COS(3,141503+H2)
CUNSTANT 19,759209 = 2,xPJ*PT
ARf3Z19,739209%T
IF(ARG.LT.TMAX)FizF1+a.wExP(-ARG)*CnS(é.?B}l&StHE)
F1=F1/DPBL

1IF(FL.LT 1. F=30)F1=0.0

CONTINUF

TRE CONSTANT 1,25331414 = SART(PI/2.)
F131,°S5331414x8([R2*F1

GU TO 445

CONTTINUE

HFSTIG=H/STGZ

EXPHP=0,S*HPSIG2HPSTG

1F (EXPHP ., GT,50)G0 T(O 443

FI1ZEXP (=FEXPHF)

GU TO 445

Fi=0,0

CONTINUE

FIND PRODUCT UOF EXPONENTIAL TERMS DIVIDED BY (PT1+SIGY*STG7)
FT=F+F1/TD1

60 TO 470

CONTINUE

VERTICAL DISTRIBUTIUN ASSUMFD UNIFORM
THE CONSTANT 2.5066283 = SORT(2,.,*PT)
FT1=2F/(2.506R2d43xSIRY*OPHL)

Rt TURN

FND

SUBRQOUTINE SORT(FTSAVE, THMIN, TBMAY, TWPRL)
BLP VERSINN 1,1 LEVEL 800217 SOPT
RELAL FTYSAVE(129)

ISAFE=0

IB=0

1F (FTSAVE (129) JNEL0.0)IH=129

IF (FTSAVE (1) ,NE. 0, 0)TH=]

IF (TR.NEL0)GDO TO 970

DU 950 TLFEVFL=1,7

NEACHL=2#* (JLFVEL=1)

INCR=2+* (A=TLEVFL)

INDFX=1+INCK/2

Ny 985 NC=1,MEACHL
TE(FETSAVE (INGEX) LER,0,0)G0 TO 944
IB=TNDEX :
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nNno13960
00013570
0no13580
00013590
06013600
00013610
00013620
00013630
00013640
00013650
00013660

N0013670

00013680
00013690
00013700
0Nno13710
00013720
00013730
00013740
00013750
00013760
00013770
00013780
00013790
00013800
00013810
00013820
00013830
00013840
00013ASD
00013860
00013870
00013480
00013290
00013900
00013910
00013920
00013930
00014940
00013950
00013960
00013970
000139R0
00013990
000140C0
0no0yda0lo
00014020
00014030
00014040
00014G50
00014060
000Y4070
00014GHAD
00014090
00014100
00014110
000ntaten
00014130
00014140
00014150
00014160
W L ARAL
00nYuiBo



Gu TH 9T 00.014 %90,

944 INDEXSTNDEX+TNER 00014200
945 rUNT T E 000%42L0
950 CONTIMUE 00014220,
TFCIRLNE LOYGED T 970 00014230
T PR =999 o0014240
RETURN : 00014250
970 TAMINSTIR=1 00014260
IBMAX=TA+1 00014270
TEMINZAMAXO CIRMIN, 1) 00014280
TEMAXSAMING (IRMAX, 129) 00014290
975 CONTINUE 00014300
INCRM=0 00014310
INCRP=G 0n014320
IF (FTSAVE (IRMIN) (NE,0,0) INCRM=1 00014330
IF(IBMIN,FR,1)INCKRM=0 : 00014340
TF(FTSAVFE (IRMAX) .NE,0.0) INCRP=1 ) 00014350
TF (TRMAX ,EG,.129) INCRP=0 00014360
TAMINZIBMTN=TNCRM 00014370
IBMAXTTHMAX+INCRP ‘ 00014380
IF (INCRM_ER, 0 AND INCRP_EQ.0)RO TO 980 00014390
TSAFE=ISAFE+1 00014400
IF (TSAFF,GT1.129)G0 TO 980 00014410
GO TO 975 000144820
940 CONTINUE 00014430
RETURN 00014440
END 00014450
SUBRNUTINF NUTFUT (ICODE,CHIS,NREC) : 00014460
t BLP VERSIUN 1.1 LEVEL A00P12 nuyTPLIT 00014470

REAL CHIS(NREC) - . 00014480
CUMMON/METD/ZMEAS,NS,ND,ISTAH,TDEGK,DPBL.THETA,S,P,[YR'JnAV.IHOUR 00014490

c . 00014500
c THIS SHRROUTINE OUTPUTS ALL CHI ARRPAYS TO TAPE (OF NISK) 00014910
(o 00014520
c TCONE INENTTFIES THE CHI ARRAY TN FOLLOW: 00014530
C 00014540
C ICONE = 1t TO 10 IMPLIES THF CHT ARRAY IS THE PARTIAL 00014550
C CONTRIBUTTION 0OF LINFE MUMHBFR "TCODE® AT EACH RECEPTOR 00014560
c 00014570
c ICODE = 11 IMPLIES THE CHI ARRAY TS THE PARTIAL 00014980
C CONTRTRUTTION NF AL TuHF LINFS ATl FACH RKFCFPTOR ) 000314590
C 00014660
C ICODE = 101 TO 1%0 IMPLJIES THE CHI ARRAY 1S THE PARTIAL 00014610
C CONTRTIBUTION NF POINT S0OURCE NUMBFR YICODE = 100" AT ' 0N014620
C EACH RECEPTNR 00014630
C 00014640
C ICODE = 151 TMPLTYES THE CHI ARRAY 1S THF PARTTAL 00014650
¢ CONTRIRUTION OF ALL ThE POTNT SOURLCES AT FACH RFCEPTOR 00014660
C ' 0N014ATO
£ ICONE = 999 IMPLIES THE CHJ ARRAY 1S THE TOTAI 00014680
C CUNCENTRATION SUMMF) OVEKR ALL THE POINT aND LINF SOURCES AT 00014690
C FACH RECEPTOR : 00014700

IDAYHR=JDAY®1 00+ THIUK 00014710
C ROUIND THF WS (MEAREST TEMTHS 0OF N/S5) AND 00014720
c THE DPRL (NEAREST METER) 00014730

TS (WwS+N_ 05) =10 0onot14av40

TDPRL=NPYL+0.5 00014750

Iw=wD 00014760

TCDZIWS*«1000G+ISTARX1000+ICODE 00034774

IMET2=2TiWD*10000C+THFRL 00014780

WRPTTEC20)YIDAYHN,ICO, IMFTZ2,CHIS 00014790

RE TUHRT 00014800

END : 00014810

A-24




SURKNUTTINE PIKRTHF(BUDYF X, 2S5TACK , XSMT ,D0OANNX , W 58T, 2,L5Ht Ak, L TKANS) 00014820

c BLP VERSLION 1.1 LEVFL BOQR212 PIKTSFE 0NMOYUR30
REAL LFLFV 00016840
LUGICAL LSHEEAR,LIRAMS 00014850
CUMMDBM/ME T/ LMEAS, w3, 4D, ISTAKR, TDFGK,OPRL, THETA,S, P, TYK,JIDAY,THOUR 00014860
COUMMON/PARM/CRI(, TERL,NECFAC, XHACKG,CONST2,CONST 3, MAX]T 0GGI4LATG

C GOO14RBO

(o THIS SURROUTINE CALCULATES POINT SOHRCE PILUME RISE 000G3uAR90

c WITH AN OPTIONAL VERTICAL WIND SPFED SHEAR CORRECTION FOR 00014900

¢ RUTH NEUTKRAL AND STABLE PLUME KISE 00014910

( 00014920

c A VALUE OF 0,6 IS ASSUMFD FNR THE FNTRATNMENT 00014930

c PARAMETER (BFTA) 00014940

C ’ 00014950
X=NOWNYX - 00014960
TF(.NOT_LSHEAR)GD Ti) 145 00614970

c CONSTANT 2.777778 = 1,/ (RETA*RETA) WITH RFTA=0,6 00014980
£S=2,.777TTRxELHOYFX 000149990
CSe=ZSTACK®xxF 00015600
EP=Z,%(1.,+P) 00015010
P3=Z, +p 00015020
TP3I=2 . %P3 . 00015030

145 CONTINUE 00015040
XZAMINT (X, XSMT) 00015050
TF(.NOT LTRANS) X=XSMT 00015060
TF(ISTARLGT 4X6G0 TGO 150 00015070
IF(,NOT,LSHFEAR)GO T0O 170 00015080

c 00015090

c NEUTRAL-UNSTAHLE PLUME RISE WITH SHFEAR . 00015100

o - 0001%110

16 CONTYNUF 00015126

c RETA (ENTRAIAMENT PARAMETFK) 15 ASSUMED TO KE 0,6 00015130
ALZCSAXAX/NESTax 00015140

C CONSTANT 0,.B735805 = (2./73.)xx(1,./3.) 00N015150
RMULT=0.,A739805% (EPAEP 2 S22 x3/ (TPIxA1*4P) )tk (1,/EP) 00015160
RVMULT=AMINY (KMULT,1,0) 00015170
Z=RMULTA(1,9%A1) %0, 333331 00015180
T (ISTAR.LE 4)6GU 1O 39 00015190
Z=AMINI(Z, (6 /CS5VE) 2xD 333333) : ' 006159200
Z25AMINY (7,5, 0%BUOYFX*&0 ,25/5x%x0,375) onny1se1 e

319 CONTINUE 000190270
RETURN 00015230

c ' 00015240

C NEUTRAL=UNSTAHRLE PLIME RISF == NO SHEAR 00015290

C . 00015260

170 CUNTTHNUF 00015270
2=1,6% (BUCYFX*XAX)*%0,333333/WS5T 00015280
IF(ISTAR.GT ,4)7=AMINI(Z,ZR) 00015290
RETURN 00015300

In 00015310

c STABLE PLUME RISE == WO SHFAR 00015320

C : 00015330

175 CONTINUE 00015340
IMTTES NARUNYFX X%, 25/5%%0,375 00015350

C CONST2 HAS A DEFAULY VALUF OF 2.6 (BRIGGS, 197%5) 00015360
ZRECONST2* (BLOYF X/ (WSSTAS) )20 333443 00015370
Ih=AMINL (7K, 2ZMTT) 00015380
TF (X LY XSMTIGO Th 170 00015390
7=1R 00015400
RETURN 0nn15610

C 00015420

C STARLF PLUMF RISF wITH SHFAR 0015430

c : 00015440
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aNsNeRsRel

o

[ B ]

In Be Ne |

TONT P

TE CoNOT 41 SHEAR) K0

U015 450
00015060

XPFS‘BQRW((TP5*C5H*C3/(hbbT*%))**(FP/P?)*TPKRWaSTt*3/(FP*FPtrSEt*3000Y5¢ﬁ0

1 *C8))

CSVITWESTHSACS
T..XPFS)G0 TO -
CONSTANT  0..5503212
AMOLT=Z0 . 55032 122C8V1Ixx (P/ (3. %xP3) )% (TPInCS2)xx (1, /P3)
RMULYZAMING (RMULT, 1,
7=RMULT* (A, /CSV]I)x%(,533333
7=AMIN1(Z,5,0%BUOYFXx%x0,25/85%%0,375)

TF (X

RETURN
END

SURROUTINE CUBIC(A,B,C,Z)
BLP VERSION

SOLVES FOR
7x23 + AnZ%xx2 + BxZ + C

DATA ONE/1,

A3=A/3%,

P=B=AxAZ
BP=2 , *AZxx3=A3xHl+(
APZ=AP/3,
RP2=RP/2.
THUUT=BP2*BP2*AP3*AP3*AP3
IF(TROOT ,LE O,
TR=SURT(TROOT)
APP=(=BP2+TR)#*0,333333
RSV==-BP2~Tk
SGN=SIGN (ONF ,35V)
RPP=SGN* (ARS(BSV))*%0,333333
I=APP+BPP=A3

RE TURN

CM32  *SART (=AFP3)
ALPHA=ARCNS (BP/ (AP3xCM)) /3,
Z=CM*COS (ALPHA) =AY

"RETURN
END

SUBROUTINE wsc(tsrAn,UM 11,8,P)
BLP VERSTON 1.)

REAL L

LOGICAL LSHEAR,LTRANS
COMMON/PR/ZL g3 By WDy

1 LTRANS

CALCULATES AN FFFECIIVE 0 USING THE LINE SQURCE PLUME
RISE EGUATION (LINE SOUKCE TERM DNLY)

MATCHED AT X
IF(ISTAR.GT 4)GD TO 50

NEUTRAL

P3=3 _+#P
EP=2 ., +P3

FPI=1,./EP
CONSTANT 2.,4=4, *BFTA WNITH BFTA=0,6

Tis= (EP*FPxN*FPRIMF*HH**PSI(? ax(P. #P)*L*UtuiB))thP[
Z=T1xXMATCHA®(2,%EPT)

CONSTANT 1.2

RE TUKN
CONTINHE

DR (1,/73.)

LEVEL 800212

OF THE CURIC ERUATION:

LEVFL M¥00212

EPRTIME ,FP, XMATCH,DX,AVFACT, TROHB,N, LSHEAR,

(F1lnaL RISE)

UNSTARBLE) CNONDITTINNS

P2.xBFTA WITH RETA=0,6
HE(NAFPRIME/ (1.2%L) * (XMATCH/Z) *#2) xx0 333333
HAMAX L (U, UM)

00015480
00015490
00015500
00015519

00015520
00015530

00015540
00015550
00015560
00015570
00015580
00015590
00015600
00015610
00015620
00015630
00015640
00015650
00015660
00015670
00015680
00015690
00015700
00015710
00015720
00015730
00015740
00015750
00015760
00015770
00015780
00015790
00015800
60015810
00015820
00015830
00015840
00015850
00015860
0N015870
0001SRA0
0N015RI0
00015900
00015910
00015920
00015930
00015940
00015950
00015966
00015970
00015960
00015990
00016000
00016030
00016020
00016030
00016040
000)60%0
00016060
00016070




o000

far ]

OO0

STARLFE CONDITIOND

PazP  +P

CUNSTANT 0.6 = “ETA

22 (P2HNAXF *NxFPRIME/ (O ,pxl xUM*S) )% (1,/P2)
COMSTANT 3,33%4333% = 2, /HETA wITH BETA=0,6
U=3,3333333a4NaFPRIME/ (L #S%x7%7)

WS AMAX Y (L1, M)

RETIIRN

END

SUBROWTTINE LENG(THETA,HI)

BLP VERSION 1.1 LEVEL 800212 LENR

REAL L,LEFF, ULD,LEFF1,LEFFYV
LOGICAL LSHEAR,LTHANS

COMMON/PR/L,PB,ﬂB,WM,FPH]MF,FP,XMATCH,DX,AVFACT,TWOHB,N,LSHEAR,

1 LTRANS
COMMON/PRLS/XFH,LEFF LN, RO, XFINAL,XF3
NATA PL/3.1415927/,RAD/0,0174533/

THIS SURRNDUTINE CALCULATES XFR,LEFF,LD,RO

FERIME IS THE BUOYANCY FLUX OF ONF LINE; FP 15 THE EFFECTIVE

RUOYANCY FLuX OF N LINES

FESHxFPRIME

TRAD=THETA=RAD

SINT=ARS(SIN(TRAD))

COST=ARS(LOS(TRAD))

CALCULATE DISTANCE OF FULL RUNYANCY (XFRB)
NDXM=DX+wA

XFBIL*COST+ (N=1 ) *DXMASINT

CALCULATE EFFECTIVE LINE SOURCE LENGTH (LEFF) AND
EEFECTIVE DOWNWASH LINE LENGTH (LD)

LEFF1=L*STINT
IF(N,EQ.1)GO TO 112
CUMSTYANT 0,R3333533
71=0,3333333%xDXM
CONSTANT 2.2619467 = 2,*PI*RETAsBFTA WITH BFTA=0,6
CONSTANT 1.5915494 = 3,/(PL+B3FTA) wITd RETA=0,6
T1=(2.261“067*U**3/FPHIME)t?ItZI*(ZT+1.SQiSUQﬂtWM)
XI=(T1aL)*x0,333337%

IF(XI LE.L)ROL TO 59

XI=UL/2.+S50RT (12, +T1=3 2L %) /6.

CONSTANT 1,2 = P.*xHETA WITH RFTA=0,.A

CONSTANT 0 ,6283185 = PIXRETA/ZY, WITH RETAzZO.6
LEFFV:FP*(L*L/3.*XI*(Xl-L)]/(1.E*Ut*S*ZItll)-0.6233185*21
GO TO 110

CONTINUFE

CONSTANT 3,6 = 6,+#HETA WITH BETAZO A

CONSTANT 0,.62R3165 = PI#HETA/Z, WTITH BRETA=0,6

LEFFVEFP/ (3, 6%xL 22T 22 1) % (XT/11) *23=0,62R3185%7]
LEFF=LFFFI+LEFFVACOST

LUSLFEFF=SINT

CALCULATE DDWNNASHFY) EDRFE RADIUS

RO=AMINI (HR,LD)/7AVFACT

RETURN

IF N = 1, NO INTERACTIGN AT ANY Y, T.E.,

LEFFV = wM; FP = FPrRIMF; XFR = | » COST + wM « SINT
LEFFV=WM

FPZFPR[ME

XFR=XFR+n A% STINT

GO T 110

FND

1./(2.,+*RETA) WITH BETA=0.6
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00N16OB0
00016690
00016100
00016110
00016120
00016130
00016140
00016150
00016160
00016170
00016180
00016190
00016200
00016210
00016220
000616230
00016240
00016250
00016260
0N016270
00016280
00016290
00016300
00016310
00016320
00016330
00016340
000163%0
00016360
00016370
00016380
00016390
00016400
00016410
00016420
00016430
0N0016440
00016450
00016460
00016470
0001A4UR0O
00016460
000165600
00016510
00016520
00016530
00016540
00016550
00016560
00016970
00016580
00N16590
00016600
00016610
00016620
V0016630
N0016kA4C
00016690
0001hAADO
0N016670.
0001AERO
00016690
00016700




GURROUTINE W ISE (1, THETA, ISTAR,S)

T HLP VERSTION 1.1 LUEVEL Ro021° RTSE
REAL Lyl EFFLLD
LUGTCAL LSHEMR, LTHANS

CUMMﬂN?pPVLvﬁ%,NH,WMfFPHIHE,FP,XMATCH,DX,AVFACT,TWHHB,N,LSHFAR,

1 LFRANS
CQMMDN/PRLEIXFﬂquEFFrLD,RO.XFINAL;XFS
thMMDN/RTNTP?XUIST(7)jﬂH(7)

THIS SURRNUTINE CALCULATES LINF SOURCE PLIUMF RISE
SPEED FOR BOTH NEUTRAL AND STABLE CONNDITIONS
CONSTANT 1,.,5915494 = 3./(PTxBETA) WITH RETA=0,.6

CONSTANT S.0 = 3,/RETA MHITH RFETA=0,A
A=1.591%5494xLFFF+5.%R0

OO0 0O0

an

CONSTANT A,3333333 = 3, /(RETAXBETA) WITH BETA=0.6

RZRO%(5.305164B8xL D+A,333333+R0)

po 1000 I=2,7

X=XDIST(I)

IF(ISTAR,LE,4)60 TO 90

W1TH STARLE CONDITTUNS, USE NEUTRAL RISE EQVUATION

FOR TRANSITIONAL RISE CALCULATIONS, BUT CALCULATE

FINAL RISE HRASED ON THE FINAL STARLF RISE FAUATION
IF{X,LT. XF8)GO 10 90

CALCULATE FINAL (STABLE) PLUME RISE

a0

i+ R N ]

2 Cz==5,3051648*FP/ (UxS)
GU T A
QQ CONTINUE
IF (X LEXFBYGO TN A0
7 CONTTINUE

C CONSTANT 1,3262912 = 3./(2.«PT#*RETAXBETA) WITH RETA=0,6

C=-1.3262912*FP*(XFHiXFH/5.+X*X-XFBﬁX)/U*t}
) CONTINUE

CALL CllHIC(A'B'ClZ)
12 CONTINUE

NH(I)=Z

60 TO 1000

t CONSTANT 0,40820971 = 1./7(2,+PT*RETAXRETA) WITH RETA=0,.6h

au C=-0.4Q20971i(FP/XFH)*(!/U)!*S
GU TO 8
1000 CONTINULE
RETURN
END
SURRQUTINFE ZRISE(TL,I1S,1IR,2Z)
c BLP VERSTON 1,1 LEVFL 800212 IR]SE
REAL LEFF,LD,LFLEYV

CDMMON/RCEPT/RXHEG,RNHEG,RXENﬂ,PYEND,RDX.WDY,XRSCS(!00),

1 YRSCS(!OU),XRRCS(IO“),YRHCS(in),RFLEV(!GO),NRFC

CUNSTANT 5.3051648 = 6,/ (PTxBETA%BETA) WITH BETA=0,.6

CONSTANY S5,3051648 = 6,/ (PIxBFTAXRETA) WITH RETAZO,h

USTING AN OFTIONAL VERTICAL wIND SHEAR CNRRECTED 'EFFECTIVF'

COMMON/SOURCE/NLINES.XLHEG(1ﬂ].XLEND(lﬂ)n”EL(iO)rYSCS(ID)v

1 HS(10),XRCS(10,129).YRCS(ID:lEQ)u?COP,LFLEV(lO),

WIND

Qv (10),

I NPTS.XPSCS(SO),YPSCS(RO),PO(SO),PHS(SU),XPRCS(SO),YPPCS(SO).
3 TSTACK(SO),APTS(%O)-BPTS(SO),VEXIT[Sn)'PELEV(ﬁO),IDOWNw(SO)

CUMMON/PRLS/xFH'LEFFanvH()lXFINAL'*Fs
CUMMON/QINTP/XDIST(7),0“(])

THE OISTANCE TO FINAL KISE (XFS) LESS THAN XFB ==

SO0 n0n

AT e=AFS)

A-28

71 1S THE PLUME HEIGHT 0F THE HIGHEST PLUME SFGMENT AT X
(EXCEPT IN THE SPFC1AL CASE OF STARLE CONDITIONS rITH

THAT CASE, Z1 .15 VHE HEIGHT 0OF THF HIGHESY PLUMF ELEMENT

XFB

060044730
00018YL20

D00 TR
0 003477 0
0001 6750
00016760
00016770

000167:80

000:1:6789.0

00016800

00016810
00016820
00016830
00016840
00016850
00016860
00016870
00016880
00016890
00016900
00016910
00016920
00016930
00016940
00016950
00016960
00016970
00016980
06016990
00017000
00017010
00017020
00017030
00017040
00017050
00017060
00017070
0on17080

00017090

00017100
00017116
00017120
00017130
00017140
00017150
00017160
00017170
00017180
00017190
00017200
00017210
00017220
00017230
00017240
00017250
00617260

00017270

00017280
00017290
00017300
00017310
00U17%20
00017330




s BeleRe Ryl

10

11

XI 1S THF LTSTANCE OF THF CHRRENT LINE SERMENT T0O XFR

71=DH(2)

XFXFR=XNIST(2)

XI=XFXFR=-XRECS(TL,18)

ZXFR=21+ {1, ~{XFXFH=X1)/XFXFR)

72 18 THF PLUME HEIGHT 0F THF HIGHEST SFGMENT AT X
CALL INTRSE (XRKRCS(IR),Z2)

NELTAZ=72=71

Z=IXFR+DFLTAZ

Re TURN

EnD

SUBROUTINE INTRSE(X,Z)

slLP VERSION 1.1 LEVEL Ro00gle INTRSE

REAL LEFF,LD
COMMON/PRLS/XFB,LEFF,LD,R0,XFINAL,XFS
COMMON/RINTP/XDIST(7),DH(T)

THIS SURRNUTINF INTERPOLATES THE PLUME RISE OF THE TOP (HIGHEST)
PLUME FLEMENT AT ANY DISTANCE X USING THF CALCULATED
PLUMF RISF AT SEVEN POINTS (XNIST(1«7))

IF (X ,6T.XDIST(7))GO TU 59

noe 10 T1=2,06

IF(X.GT XDIST(IIIGO TO 10

INDEX=T

60 TO 11

CONTINUE

INOFEX=S

CONTINUE

INDEX1=INNEX=-1]

Z=DH(INDEX) = (UH(TMDEX) =NH(INDEX1) ) *# (XDLIST(INDEX)=X)/

1 (XDIST(INDEX)=XDIST(INDEX]))

RETURN

CONTINUE

PLUME RFEACHFS FINAL RISE

7=DH(7)

RE TURN

END

SURRQUTINE DBTSIG (X, xXY,k8T,5Y,587)

BLP VERSTON 1,1 LEVEL Ro0212 NDRTSIG

NIMENSTON XACT),XR(2),XN(5),XE(R),XF(9),AA(R),BA(A),AR(3),BR(3),
1 AD(A),RN(6),AE(9),BE(9),AF(10),RF(10)

NDATA XA/ .9, er 031290 @relS,a17

DATA XB/.4,.2/

DATA XD /30,.,10.,%as1.,.%7

NDATA XF /40,,20.010,58,.,20r1ererel/

DATA XF /60.,30041%9.07e03es2arer e/

NATA AA 7453.85,346,.75,254.,RY9,217,41,179,52,170,22,1568,08,122.8/
NATA BA /2.11b6,1,.7283,1,4094,1,.26644,1,1262,1,0932,1,0542,.9447/
DATA AR /109,30,9R8,483,90,67%/

NATA RA /1,0971,0.9%332,0,9%198/

DATA AG /84,053,36,.06%0,33,%04,32,093,32,093%,34,459/

DATA BD /0.,511749,0.565%89,0,60486,0.64403,0,81066,0,R6974/

NATA AF /47 .618,35,420,26,970,24,703,22,534,21.A28,21,628,2%,331,

1 24,26/

DATA RE /0,29592,0.37615,0,46713,0,50527,0,57154,0,.63077,0.75660,

1 0,81956,0,R366/

NDATA AF /3“.819.?7.074,22,651,17.836.1“,[87,1“,%23,13.953,13.“53.

1 14,457,15.209/

DATA AF /0,.21716,0,2743h,0,326R1,0.415907,0,46490,0,54503,0,63227,

1 0, 6B465,0,78407,0,4155%8/
G0 TO (10,20,3%0,40,50,60),KST

A-29

00017340
00017350
06017360
00017370
00017380
0n017390
00017400
00017410
00017420
00017430
Q0017440
00017450
00017460
00017470
000174R0
00017490
00017500
00017510
00017520
00017530
00017540
00017550
00017560
00017570
00017580
00017590
00017600
00017610
00017620
00017630
00017640
00017650
00017660
00017670
00017680
00017690
00017700
00017710
00017720
00C17730
00017740
00017750
00017760
600177170
00017780
00017790
00017800
00617810
000317820
00017830
00017840
00017RS0
00017860
000178120
000178R0O
006176890
60017900
00017910
0Nno17920
00017920
00017940
0001795
00017960




s NeNe Ne]

20

20

10

|

22

30

40

41

50

51

52
60

61
b2
69

70
71

STARTILITY A (10)
TH = (24, 1T = 2.933U%AL0G(XY))/S7,.2958
IF (X%.6T,%.01) GO TO &9

neo- LY I = 1,7

IF (X,GELXACTR)Y GO TO 12
CONTINUE
D = &
§2 = ANACTDY * X =% BA(ID)
60O TO 71

STABILITY B (20)

" TH = (18,333 = 1,8096*AL0G(XY)) /57,2958

IF(X,6T.35,) GO T0 69
no 21 1D = 1,2
IF (X ,GEXE(IN)) GO Tn 2¢
CONTINUE
I = 3
§Z = AB(IN) » X #=x BB(ID)
60 TO 70 :
STARILITY C (30)
TH = (12,5 = 1.0BST#ALOG(XY)) /57,2958
§7 = 61,141 *X *x 0_91465
GO TO 70
STARTLITY D (40)
TH = (8.333?-0.72598*ALUG(XY))/57.2958
NG 41 IND = 1,5
IF (XGGF XDCINY)Y GN TN 42
CONTINUE
16 = 6
§7 = AD(IN) » X *x RD(TID)
GO TO 70
STABILITY E (50)
TH = (6,25 = 0,542R7*ALOG(XY))I /57,2954
DU S1 ID = 1,8
1F (X.GE.XE(ID)) GO Th S¢
CONTIMNUE
ID =9
SZ = AE(ID) * X #*x» BE(IN)
GO TO 70
STARILITY F (&0)
TH = (4.,1667 = 0.36191*ALOG(XY)) /57 .,295A
DO 61 IND = 1,9
IF (X.GELXF(ID)) GO TO &2
CONTINUF
th = 10
§Z = AF(IN) % X #x HF(IN)
gL TO 70
§¢ = 5000,
G0 T0O 71
IF (52.6T.5000,) SZ = 5000,
Y = 1000, * XY * SINCTH)Z(P,15 « CNS(TH))
RETURN

END
SURROUTTINE SIGMAY (XKM,KST,S5Y)
BLP VERSTON 1.1 LEVEL 8nn2ie STGMAY

THTIS SURROUTINE CALCULATES SIGMA Y

THE (28 ,.167=2,5334%xAL0G(XKH)) /57,2958
GO TO 70 :
THE(1R.333=1,8096*xALNG(YKM)) /57,2958
50 TO 70
THE(12,5=1.0657*AL0GIXKM)) /57 ,295P

A-30

00617976
(00 1 T HBG
60061.7990.
00018000
NoO1BOTO:
00018020
0001R.0360:
00018046
00018050
00018060
00048070
0001A080
00018090
00018100
00018110
00016120
00618130
06018140
00018150
00018160
00018170
00018180
ano18190
00018200
00018210
00018220
0001R230
00018240
00018250
00018260
00018270
00018280
00018290
00018300
00018310
00018220
00018330
00018340
00018350
00018360
0001837¢C
00018380
00018390
00018400
00018410
00018420
00018430
0001A44L0
00018450
000184860
00018470
0n018480
00018490
00018500
00018510
00018520
00018230
00018540
006018550
00018560
00018570
00018580

‘00018590




it

40
50

6«0
70

50
51

5S¢

GU TO 70

THz (B, 433%=0.72389%ALOG (XKM)) /57,2958
GO T 70
THE(6.29=0,54287%AL0G (XKM)) /57,2958
Gu T0O 70

TH= (4. 166T=0,%6191%xAL0G(XKM) ) /57,2958
SY=1000,aXKMkSIN(TH) /(2,15%CNS(TH))

RETURN

END

FUNCTION XVZ (SZ0,kST)

BLP VERSTON 1,1 LEVEL 800212 xvz

NIMENSINN SA(7),SH(2),Sh(5),SE(R),SF(9),AA(R),AB(3),AD(6),AE(9),
* AF(10),CA(8),CH(3),CN(6),CE(9),CF(10)

NDATA SA /13,95,21,40,29,3%,37.67,47,44,71,16,104,65%/

NATA SR 720,23,40,/

DATA SD /12,09,32,09,65,12,130,.9,2%1,2/

DATA SE 73,534,8,.695,21.628,33,489,49,767,79.07,109,.3,141,.86/
NATA SF /4,09%,10,93,13,953,21,627,26,976,40,,54,89,68,84,R3,25%/
NDATA AA /122.8,158,08,170,22,179.52,217.41,258,89,346,.75,45%3,85/
NATA A8 /90.h73,98,483,109,.3/

NDATA AD /34,4%9,32,093,32,093%,33,504,36,650,44,053/

DATA AF /24.26,23,331,21,h28,21,.02R,22,534,24,.703%,26,97,35,42,

* 47 614/

NATA AF /15,209,14,457,13,953,13,95%,14,R23,16,187,17.836,22.651,

* 27,074,%34,219/

DATA CA /1,0585,,9466,,9147, ,8879,,7909,,7095, 5786, .4725/
DATA CB /1,073,1,017,.9315/

DATA CD /1,1498,1.2336,1,5527,1.653%,1,7671,1,9539/

DATA CE /1,1953,1,2202,1.3217,1.5854,1,7497,1,.,9791,2,1407,2.6585,

* 3,3793/
DATA CF 71,2261,1,2754,Y,4606,1,5816,1 ,8348,2,151,2,4092,3,0599,
* 3,.6448,4,60a9/
GO TO (10,20,30,40,50,60),KS8T
STARILITY A(C10Q)
DO 11 ID = 1,7
IF(SZ20.LE.S5A(TD)) GO TO 12
CONTINUE
1D = &
XVZ =(S20/AAC10) ) axCA(TITy -
RETURN
STABILITY A (¢20)
no 21 10D = 1,2
1F (SZO.LE,.SE(IND)) RO TN 22
CONTINUE
1D = 3
XVZ = (SZ20/AB(ID))*=xCACIN)
RETURN
STARTLITY € (30)
XVZ = (8Z0/61,141)x%1_0933
RETURN
STABILITY 1 (40¢)
DO 41 ID = 1,8
IF(SZ0O.LE.SD(IG)) GU TN 42
CONTINUF
1L = 6
XVZ = (SZO/AL(ID))I*+CNCTD)
RETIRN
STABILITY FE (50)
DO S1 ID = 1,8
IF (SZ0,LELSECIDY)) 0 TN Sp
CONTINUE
I = 9
XVZ = (SZO/ZAF(10D))*«CECIN) -

A-31

GON1R60D
00018610
00018620
00018630
00018A40
00018650
00018660
00018670
00018680
00018690
00018700
00018710
00018720
00018730
00018740
00018750
00018760
00018770
00018780
0001A790
00018800
00018810
onoi18aen
00018830
00018840
00018850
00018860
00018870
00018880
00N1RB9D
00018900
00018910
00018920
00018939
00018940
00018950
00018960
00018970
00018980
000184990
00019000
00019010
oony1e02n
00019030
000190640
0n019050
00019060
00019070
00019080
00019090
ocn19100
00019110
0001910
00019130
00019140
00019150
00019160
00019170
noCIe18G
00019140
00019200
00019210
000149220



ln ]

60

61

b2

n

4

RE THRN
STARTLYTY F(n6)
N 61 I T 1,9
TF (SZDLLELSF(IN)) 66 TO 6¢
CONYINUYFE

IL = 10

XvZ = (SZFOLAFCIR) )Y xxCF (TID) -
RETURN

END

FUNCTION XVY (SY(O,KkST)
BLP VEFRSTON 1.1 LEVEL 800212
GO TO (1,2,3,4,%5,6),KST
XVY = (SY0O/214.,)%xx1.1148
RETUKN
XVY = (SYO/159.)*%x1,097
RETUKRN
XVY = (SYON/10%,)%%x1,092
RETURN
XVY = (SYO/6R,)ax1.076
RETURE
XVY = (8Y0D/50,)x+1,0R0
RETHRN
XVY = (5Y0/33,5)%x]1,083
RETURMN
F MDD
RLOCK DATA
HLP VERSIOMN 1,1 LEVFL BRODZ2)A
REAL L,LELEV
INTEGER*? IDAYS

LOGTCAL LSHFAR,LMFTIN,L4FTOT,LTRANS

xXVy

RILOCK DATA

0019230
HOoG19240
00019290
0N0T9260
006192706
00019280
00019290
00019300
0n0193to
00019320
00019330
00019340
00019350
000193%60
0oNnG1e370
00nN19380
00019390
00019400
000149410
00019420
00019430
00N19440
00019450
00019460
000169470
00019480
00019490
0001950600
0rp19s10
00019520

COMMON /PR /L g HA, #Hpviti g FPRINME (FP, XMATCH, DX, AVFACT, TWUHB, N, LSHFAR, 000195%0

1 LTRANS

00019540

CUMMUN/NFTU/71EAS,WS,WD,ISTAH,TDEGK,DPRL,THETA.S,P,IVP.JDAY,IHOUR 00019950
COMMON/SOURCE/NLINES,XLHEG(lh).XIFNN(!O)pﬂFL(lO),YSCS(lo).UT(lo). 00019560

1 Hs(ln)pxRCS(lo.lag);YRCS()O,129).TCHR,LELEV(10). 00019570
2 NPTS.XPSCS(SG),YPSCS(SO),POIRO).PHS(SO),xPHCS(%n),vPRcS(SOJ, 00019580
3 15TACK(SO),APIS(HO).HPIS(SO);VFXIT(SU)pPFLEV(Sﬂ),IDOWNW(SO) 00019550
CDMMUN/RCFPT/HXHEG,RYHEH.QXFNH,PYFND,RDX,ﬁﬁv,XPSCS(]OO), 00019600
1 YRSCS(100),XNWCS(100),YRRCS(100),RELFV(100),NREC 00019610
COMMON/RINTP/XDIST(T),DH(T) 00019620
COMMDNZDUTPT/ZIFCL(11),IRPCPIST) 00019630
cummuN/PARM/CRIT,TFHI,DECFAC,!HACKG,CnNSTE,CUNST3,NAXIT 000196Un
COMMUN/MErD?a/xSTleu).SPEED(EM).ﬂAmownteu),HMIX(EHJ.TEMP(PQ). 00019650
1 uTHTA(?).PEXP(&),[UELS.IDSURF,IYSUGF,IDUPFH.]YUPER,TERAH(&). 00019660
2 IRU, THRMAX,LMETLN,LMETOT,INAYS(366) 00019670
DATA AVFACT/L,0/ 000196K0
NATA NLTNES/0/,4PTS/0/,NREC/0/,TCGR/90,0/ 00019690
OATA ZMEAS/7.0/,DTHTA/Z0,02,0,035/,INELS/5/,TUAYS/366%0/ 00019700
DATA JIRU/1/,1HKMAX/28/ 00019710
DATA LSHFAP/.THUE./,LMFT[N/.FALSE./;LMETOT/.FALSE./.LTRANS/.TRUE./00019720
NATA PEXP/0,10,0,15,0.20,0,29,0.30,0.30/ 000197 30
DATA IYSURF/U/,1YUPER/O/ 00019740

NATA CRIY/0.0&/,DECFAC/U.O/,XHACKG/0.0/,COMS

TE/?.B/,CONSTS/3“.MQ/,00019750

1 TERAN/ZD .5, 0.5,0,5,0,5,0,30,0.30/,MAX1T/14/ 00019761
NATA IPCL/11%0/,IPCP/S1%0/ 00019770
DATA RXHEGIH.OI,HVHEG/U,O/,HXFND/H,O/,kVFNDI0.0I,PUYI0.0I,HDY/0.0/000197ﬂ0
NDATA XRSCS/100%0.0/, YRSCS/100%0,0/,RFLFEV/100%0,0/ 00019740
DATA XLRER/ZIO*0 0/, XLEND/10%0,0/,YSCS/10e0 0/, 00019100

1 HS/10%0,0/7,G5T/10%0,0/,LELEV/10%0,0/ 0NUIYRLIO0
DATA XPSCS/50%0.C/, YPSCS/S50%0,0/,PHS/50%0,0/,FPR/50%0,0/, 0npr1YBPn

1 APTSISO*O,U/,TSTACKlbﬂtﬂ.n/,PELFV/hO*0.0/,lnvaw/SﬂtO/ 000198 %0

ponyanan

FND:
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APPENDIX B
POSTBLP FORTRAN SOURCE LISTING







o 00000010
CRARARRA R kT AR R AR R AR R AR N AR AR I AR AR KA SR NIRR KA RN AR AR AR A AR Rkt d R b Ak kn ke (00N00CP20
¢ : 00000020
r POSTRLP == MIILTIPLE SIHOYANY LINF AND POINT SOURCFE 0on0n0040
C DISPFRSION MODEL (HLP) PNST-PRUCESSOR neonooso
[ 00000060 -
c POSTRIP VERSTON 1,1 LEVEL ROQ702 MATN NooOnNoaT7TNn
t 00000080
C DEFVELOPED KY: 00000090
C 00000100
c JOE SCIRE AND LLOYD SCHULMAN 00000110
c ENVIRONMENTAL RESEARCH AND TFCHNOLNGY 00000120
c A96 VIRGTNIA ROAD ' 00000130
C CONCAORDND, MASSACHUSETTS 01742 00000140
C 00000150
R AR RN R AR A RN A RN AR AR A RN R R AR A RN R RN AR Rk R R AR IR ARAR KA AR A AR r kw2 00000160
C oo0N0Y70
RFAL CHISC(10n0),ChHIZ(100),CHT24(1N0),CHTANN(LI00) 00000180

REAL TS0C1(50),TSRC1(100,5) 00000190

REAL YS50C3(50),TSRC3I(100,5) 00000200

REAL ¥S0CP4(50),TSRC24(100,9%) 00000P10

REAL TITLE(P)) ) 000N0OR20
INTEGFER 150C1(50),J50C1(50),KS0C1(50) 00000230
INTEGER ISWC1(110,5) 00000240
INTEGER ISOC3(50),19RC3(100,5%) 000002%0
INTFRFR JS0C24(50),T5KC24(100,9) 00000260
INTEGER IPCLE11),TIPCP(ST) 00000270
INTERER KDAY(S),KHR(5) : 00000280
INTEGER INM(12,2),TFM(12) 00000290
INTFGER%x2 TOAYS(3h6),NDYS,TFCHO(366) 000003200
INTEGFR*2 TANTM, INTY, INTMT, INTYT, INTM2Y, INTYPH IRFCEP 0pone3yn
INTEGER®2 1SCNDE 00000320
LOGICAL LFRAOL1,LFRO3,LFROP4 ‘ 0ononezTQ
LOGICAL LFCH] ,LFCHE,LECH24 onnno*4n
LOGIFAL LSUM 00000340
LUGTCAL LEND/ FALSF,/ 00000360
LOGTCAL LFRAZ JFALSF /Z,LTRUF/Z ,TRIF ./ 000N00370
EQUIVALFNCE (CHILNW,TS0C1(%90)), (CHTLE, TSOC3(50)) 000Nn03IRD
ERUIVALENCE (CHIL24,T50C24(%0))- 060000390
COMMON/ZACODE/LIYR, IDAY , IHOUR, TCODF, TSTAR, WS, IWD, TOPRL ononn4dng
COMMON/ROCNDE/ZTCD , IMETZ2,TCDL, TCDRF, INDAYHR ’ onoo0o0410
COMMON/ZFRDIST/ZXINT(25) ,XTHT3(25),YTNT24(2S) ,NINT,NINT3,NINT24, 00000420

1 INTM(25,12), IMTY(25),INTM3(25,12),INTYZ(2S),INTM24(25,12), 00000430

2 INTYPa(25),IRECEP ononoaan
COMMON/CHIPRT/NTA,NSUM, TSCONF (62),L5UM, TJCODE 000004850

NAMEL IST/ZOPTS/XINT , XINT3, XINTR24,NINT,NINTE,NINT24, 000004860

1 LFQNI.LFQ05.LFHQEU.IQFCEP,IFPHO,LECHI.LECHB.LErHaa. 00000870

2 NSHM,ISCODF,LS!M, TICODE 00000AB0

NATA TSNC1/S50%0,0/,THREV/500%0.0/ ' 00000490

NATA TSOC1/50%0/,JS50C1/50%x0/,Kk50C1/50+0/ 00000S0N

DATA TSOC3/S0x0,0/7,TSRC3/S500%0,0/ 00000510

DATA ISOCR/S50%0/,15KC3/500x0/ 00000520

NATA TS50C24/50%x0_,0/,TSRC24/5000.0/ 00000530

NATA ISNCR24/50%0/,TSRC24/500%x0/ 00000540

NATA CHTIANMNZYIO0O0x0,0/,TDANNZDY 0NNNOSSO

DATA IHM/31,60.91.ldl,158.182.213.2&&,27&,305,335,366, 0000NSAO

1 31,59,90,120,151,141,212,24%,273,320¢,334,365/ 00000570

NATA TECHIDN/SAAY0/,1FM/1Px0/ 000NOSAN

NATA LFPROL/ FALSE,/,LFRN3/ FALSE./,LFRA24/ ,FALSF,/ 0000QSe0

NATA LFCHY/_FALSE /,LECHR/ FALSF,/,LECHPO/ FALSFE ,/ 000N060ON

NATA AL PYES/'YES'/,ALPYI/'NOY /, ALRR/INOT/,ALPT/NOYY/ noonNoAr1O0

DATA ALPU/'NU'/,ALPS/Z'NOY/,ALPRZIRDY Y/ 000nDKR0

NATA ALPAR/'('/ . NODOOARTD

B-1




j B B

1400

e B Bk |

1402

e Ne e R

o e -}

135

156

215
219

216
7

2ae

1DEmiiFY'VFw51UN AND LFVFL MNUMBERS 0F 8LF POSTPRACESSOR

VERSNIIZ1,L L
LEVEL=uhD?02
WRTTE (%, 1400TVERSONLEVEL

000N06E0
ODOOIRSD

0n000B6N

0nHOOKRTO
00000ARD
00000690

FURMAT (Y1 ', 00X, "RLP PNSTPROCESSOR VERSTON ',Fa,1,3X,"LEVEL ',IB/00000700

1 10T, 1R ( eanxnrxnnnt))
REAN BLP POSTPROCESSOR USER TNPUTS

READ(S5,NPT8)

WRITE (6,1402)
CFORMAT(/7)

WRITE(6,0PTS)

WRITF (6, 1400)VERSON,LEVFL

READ TITLFE CARDG AND OTHER GFNFRAL TNFORMATION
AN RECORD #1 NF THE OUTRPUT FTILE (20)

READ(EO)TITLF,NREC,NPTS,NLIMFS.IVCL,IPCP,IYR,IDAYS
WRITECH,8)TITLE,TYR

FORMAT(/'0',2080,5%, 'YEAK: 'L,12)

ILEAP = 1 (LFAP YEAR); ILEAP = 2 (NNN=LEAP YEAR)
TLEAR=?

TF(MOD(IYH,M).ED.O)ILEAP=1

NPHEMINO (NREC,50)

NRP=NREC/?

NPL=0 .

Do 121 1=1,1)

NPLENPL+TIPCI(T)

NPP=0

no 122 1=1,51

NPP=NPP+TIPCP(])

NTA 1S THF NUMRFR 0OF KECORDS FOR EACH HOUR
NTA=1+NPL+NPP

NDYS=0

n0 135 I=1,366

NDYS=SNDYS+IDAYS(T)

WRITE (6, 13R)INDYS, TNAYS

FORMAT (/70" , ' TOTAL NUMAER NF DAYS TNCLUDED IN THTS& RUN:

1 1X,'(0=NOT INCLUDEDT 1=TNCLUNERY ' //

2 3('0'.10(10]1.3X)/J.'0',6(1011,3X).611)
NT=MPTS+NLINES

WRITE (6,112)NT NLINES,NPTS,NREC

FORMAT(//7'0','TOYAL NUMRER NF SOURCES: YLT%//12%, TLINF SNHRCE

1T3/701%, YPNINT SOURCES: ', T13//771%,'TOTAL NUMPRER DOF RECFPTORS:

TF(NLTNES.LF.01GD TO 57

WRITE(6,212) ‘

FORMAT(//'0', "SOURCE CONTRIRUTIONS FRNOM THE FOLLOA
1 'YSOURCFS ARE AVAILASBLE: /00", ' (n=NNY AVATLARLE

2 '0','LINE SONRCE NUMHFR',SX,'AVAIlAHILITV')

PO 219 T=1,MLINES :
WRITE (6,215%5)7,1PCL (1)
FORMAT('0',7X,12,19%,11)
CONTINUF

WRTTE (6,216)NLINES, TPCL(TY)
FORMAT('0',5X%X,'1 = VoL, 7%, 1Y)
CONTTINUE

IF(NPTS LE OGN Ti 58

WRTTE (B, 1400)VFRSONM,LEVEL
WRITF(6,222)

CFURMET (7770 P SOUKCE COPMTRIRNTIONS FROM THE FOLLOW

BAZ

ING LINE

00000710
00000720
00000730

00000740
00000750

00000760
00NNOTID
000600780
00000790
00000A00
00000810
DOCODRRD
00000830
-00000RUN
00000RSO
00000R60
00000RTO
DNOOORBD
00000890
00000900
00000910
00000920
00000930
00000240
00000950
000009K0
00000870
00000980
00000990
00001000
00001010
00001020
0nQo1n3Q

',13/7/ 00001040

0n0n1050
00001060
00001070
GON0OLI0RN
§1 ',00001090
v,13)00001100

oono111n -

00001120
000N0YL X0

1=AVAILABLE) '/ nnooyL14o0

inG !

000011850
0N0NLIED
nono1L17¢
00001180
00001190
00001206
00001210
ooon12ao
00001230
00001200
0OON1PR0
06001260

¥l



235
239

236
58

2000

2001

2012

2013

2005

2010

2015

2016

1 'POTMT SNURCES ARE AVATIARLE: '/°'0','(0=NOT AVATLARLE; ',

2 "1=AVATLABLE)'/'0',"POINT SNIRCFE MUMRER', 85X, "AVATLARTLITY')

DO 239 I=1,NPTS

WRITE(h,235)T,1PCP(T)

FORMAT ('O, 8X,12,19X%,11)

CONTTNUF

WRITE(6,23R)NPTS,IPCP(51)

FORMAT('0',AX, "1 = ', 12,17X%,11)

CONTINUF

WRITE(&,14800)VERSON,LEVFL

TF(NOT LSUMIWRTTE(6,2000)TIJCONE

FORMAT(//'0',9%,'1JCODE = ',13%)

IF(JNOT 0 SUMIWKRITE (6,2001)

FORMAT('0','(TJCONE SPFCIFTES THE BLP CONCENTRATION ',
"OUTPUT DATA USED IN THIS RIN OF PNSTRLP_'/2X,'THE ',
YCONCENTRATION DATA ASSOCTATED WITH TJCODE IS AS FOLLOWS: '/
*O0',9%,'TJCUDE",

,'= LINE SONRCE NUMAFR "IJCODE"'/12X,'11',6X,'SOURCF ',
YCONTRIARUTION = ALL LINE SOURCES'/)I0X,'101=150",3X,'SOURCE
TCONTRTRUTION « POINT SOURCE NIMAFR "IJCODE = 1007"*'/
11X, 151, 6%, "SNURCE CONTRTHUTINNM = ALL POINT SOURCES'/
11%X,'999"', 6%, 'TOTAL CONCENTRATION) ')

IF (L SUM)RKITE (6,2012INSUM, (ALPAR,NXX, ISCODE(NXX) ,NXX=1,NSUM)

FORMAT(//'0', "THF BLP CONCFNTRATION NDATA USED YN THIS RUN OF

1 'P0OSTBLP 15 THE SUM OF THF FOLLOWING ',13,° SFTIS'/2X,'0F Y,

2 '"SOURCE CUNTRYRUTION DATAz */'0','ISCODE = ',

3 9(A1,I1,")"',13,3X),6(/9%x,10(A1,12,')*',13,2X)))

TF (LSUM)WRITE(6,2013)

= W WY e -

~N N

FORMAT (/9X, 'WHERF THE CONCFMTRATION DATA ASSOCIATED WITH FACH ',

1 'ISCODE IS INENTIFTED AS FOLLOWS: '7'0',9%,'ISCORE"',

2 1RX,'CONCENTRATION DATAY/'nT 10X, "1=10",5X, 'SOURCF CONTRIRUTIEON !

3,%= LLINF SUHKCE NUMAFR "ISCNOF""/712X,'11',6X, "SOURCF ',
YCONTRIMNUTION = ALL LINE SNURCES"/Z10X,'101=150",3X, 'SOURCE !
YCONTRIARUTION = POINT SOURCE MUMBER "ISCODE - 100"'/

11X, %151, 6X, 'SOURCE CONTRTRUTTOM = ALL POTNT SOHRCFS'/
11X,°999,6X, 'TO1AL CONCENTRATINN) ')

IF(LFRN1)ALPI=ALPYES

~N e

T IF(LFRA3)ALP2=ALPYES

IF(LFRN24)ALP3=ALPYFS

WRTITF(6,2005)ALP1,ALP2,ALP3

FORMAT(//77'0", "FREGUUENCY DTSTRTAUTIONS KFAUESTED IN THIS',
1 ' POSTALP RUNzZ '"/'Q',4Y,'1=-HNUR AVERAGFS ? ',A3/5X,
2 "3-HOUR AVERAGES 7 ',A3/4X,'24=HAIIR AVERAGES ? ',A%)
TF(LFROY DR LFRA3 _OF LFRO24)LFRA=LTRIF

1F (LFROYWRITE (#,2010) IRECFP

FORMAT('0', 'FREGUENCY DISTRIBUTINN(S) FOR RFECFPTOR NUMRER ',
1 13%)

WRITE(6,1400) VERSON,LFVFEL

IF(LECHI)ALPUSALPYES

TF(LECH3)ALPS=ALPYES

IF(LECH2A4)ALPL=ALPYFS

WRITE(6,2015) 1ECHN

FORMAT(//'0', 'CONCENTRATIONS AT EACH RECFPTOR ARE PRIMTED ',
1 'ENR THE FOLLNWING DAYS: '2'0', ' (0=NNT PFRINTED; 1=PRIMTED)'
2 /7300 16(10T1,3X)/7),'0',6(101%,3X),611)
WRITE(A,R2016)ALP4,ALPS,ALPS

FORMAT(/'0Y, *AND FNR THE FOLLOWING AVFRAGING TIMES: '/

1 '0',4%X, ' 1-HOUK AVERAGES ? ',A%/5X,'%=HOUR AVFERAGES ? ',a3/
2 4X,'2a-HNUR AVERAGES 2 ',A%)

IMNLST=]

IMN=1

DO 1000 JhaYy=1, 366

B-3

18X, "CONCENTRATION DATA'/'0',10X,"1=10",5%, "SOURCF CONTRIBUTION !

nonet270
0o0Nn1280
00NnN1290
00001300
0n0outL3to
ononL3zce
00001330
00001340
00001350
00001360
000N1370
00co01380
000Nn13%90
000Nn1400
00001410
00001420
00001430
00001440
00001450
00001460
00003470
00001480
00001490
0non1Is00
00001510
00001520
00001530
00001540
00001590
00001560
00001570
00001580
00001590
00001A00
00001610
00001620
00001630
00001640
00001650
00001660
0000 6T
00001680
00001690
00Y0OLT OO0
onoe1TIO
00001720
anoaL730
00001740
onOnLTSN
00001760
000NYT7T7D
onnny17AN
0oonI7an
ononyIBON
00001AY0
000QIR2O
06001AZN
onon1PaD
00001850
NDOONLAARD
00001R70
0000IBRC
0NON1ARON




282
2?83
28BS

[p NeRe]

ooy

' e Ne Xe B v e

50

In0

3b)

X70 .

275

TF (TDAYSCIDAY) JNFL1)6GO TO 1000
1F(JDAV.LE.rnm(lMULSI.rLFAP))ﬂn 10 285
TMOL ST=IMOL ST+

Ny 282 FJ=TMOLET, 1@

T (INAY L ELTDMLTIOLST  TLEAP)IRD TO 283
TMOLSTSTIMOLST 41

CONTTNHE:

IMO=IMOLST

CONTINUE

TFM{TMO)=1

MPERIN=0

no 900 .JHR=1,24

CALL GETnAT(mRFC,CHIS.LEND)

TF(LENDIGD TO 1001

ONE HOUR AVERAGES

TF(LFROIYCALL ERFRICHIS, IMO, 1)
IF(LFCH].AND.IFCHO(JDAY).EQ.!)CALL QUTDAT(CHIS,IYR,IDAY,JHR, 1,
1 NRFC,NR2) :

FIND THE TOP 50 ONE HOUK CONCFNTRATIONS

no %10 J=1,NREC

CHIL.OW HAS BFEN FQUIVALFENCFED TO TS50C1(5%50)

IF (CHISC(J)LF,CHTILOW)IRG TO 210

CHIV=CHIS(J)

ICDRA=SICNIA1000+]

T50Ct IS THE ARRAY OF THE TP S50 HOURLY CONCENTRATIONS
150Ct1 IS A CORKESPONDING ARRAY CONTATINING THE WS, STAB,, AND
RECEPTOR NIMHFR

J5001 1S ANNTHFR AWRRAY CONTAINING THE w~TAD DIR, AND DPRL
INSERT THF NEW VALUF IN THE ARRAY OF T0P SO0 VALUES (YS0C1) AND
INCRFMENT THE APPROPRIATE PORTION OF THE ARRAY 1UP RY ONF
DO THE SAME FOR THE ARRAYS JS0C1 AND Jsoct

1P=24

MAG=P4.

no 3s0 I1=1,3

MAG=MAG/?

15GN=1.

TE(CHIV.GT.TS0C1(IP))ISRN==1

IP=TP+ISGN*MAR

CONTINIF

TLSIP=?

TH=TP+3

no 360 1=1L,In

IF(EHTV LT, T59C1(I))6D T 360

tRPLAC=T ’

50 T0 3A1

CONTTNUF

INPLAC=S0 .
TF(CHIV,.GE,.TS0CL(49) ) IRPLAC=49

CONTTNUF ‘

INDEX=S0=IRPLAC

IF-(INDEX ,FN_0)6BN TO 375

nn 370 I=1,INDEX

11=50~1 i

TSOCT(IT+1)=TRCNI(IT)

1S0CI(TTI+1)=150C1(1T).

15001 CTT+1) =906 (1Y)

KSOCT1(TT+1)=KSDE1(TT])

FONTIMUF, R

CONT INUF

B-4

OGN T TGk
00001%10
00001927
00pATRN
0NnonNIIUN
00001950
oneeLI9en
00001970
00001984
00001990
00002000
onon2010
00002020
00002030
00002040
00002050
00002060
naoo2070
00002080
Q0002090
00002100
00002110
00002120
0002130
0000P140
00002150
0op002160
00002170
000NNAR180
00002190
poo0peen0
00002210
oopooe22n
00002230
00002240
0none250
00002260
000N2270
06002280
enon229n
00002300
00002310
00002320
000023%0
00n0Nn2340
nonNn23S80
00002%0
00002370
0NnQ0PIRD
006002390
onon400
00002410
000NPU20
00002430
onON24u4n
06002050
0000244/0
00002470
00002 HARN
nooOnN2US0
00002500
NOOORSYO
00002520




210
C

415

420

430
a3s

410

g ]

501

502

503

504

505

O30

TS50
12001
J500)
K501

(IRPLAC)Y=CHTV
(TRPLAC)=TICD?
(TRPIAC)=IMETP
(TRPLAT)I=TUAYHR

CONTINUE

FIND THE S HIGHEST HOURLY CONCENTRATIONS AT EACH RECEPTOR

'

NG 410 J=1,NREC
IF(CHIS(J)LLELTSBRCL1(J,5))G0 TO 410
CHIV=CHIS(J)
N a1s T=1,4

TF(CRIV.LT.TSRCY (I, 1) )GUL

TRPtACSI

GO TO

420

CONTINUF
JRPLAC=S
CONTTINUF

INDFX

z5=TRPLAC

TE(INDEXLEC.0YGOD TO 435
no 430 I=1, INDEX

11=5=-
TSRCH
T5RCH

I
(J,1T1+1)=TSRC1I(J,TI)
(J,IT+1)=I5RC1(J,I1)

CONTINLIF
CONTINUE

TSRCH
T&RC1

(J,IRPLAC)=CHTV
(J, IRPLAC)=IDAYHK

CONTINUE

B=HOUR AVFKRAGFS

IF (MOD(JHR, 3) ,EN,.1)GO Ty 502
N0 501 NR=1,NRFC
CHIZ(NRIZCHIZ(NR)+CHIS{NR)

GO TO

504

CONTIMIIE
MPERIN=MPERID+)
NO S03 NKk=1,NRED
CHIZ(NKI=CHIS(NR)

GO TO

549

CONTINUF
TF(MOND (JHR, 3) NEL0)GO TO 59a
N 505 NR=y,NREC
CHIZ(NRI=SCHIZ(MR) /7,

TCN4=

INAY X1 O+MPERTD

IF(LFRAZIICALL FrFOICHTIZ, T140,3)

IF(LECHZ AMD  TECHO(INAY) (FR 1)CALL DUTDAT(CHIB.IYR.IDAV.MPFRID,B,

1 NREC

FIND

'NP2)

THF TUP .50 3=HOUR AVFRARE

NO 510 J=1,NKREC

CHTL3
IF{CH

HAS RFEN EQUTIVALENCED TN
13(J) . LFCHILZ)GO TO 510

CHIV=CHIZX(]J)
IPOATF=ICHU*1 000+

IP=P1

MAG=24
no 550 1=1,3
MAG=MAG/2

ISGN=
1+ (CH

1
TV.RT, TSOC3(TP)) [56N==1

B-5

TO 415

COMRENTRATIONS

TS0C3(50)

nonozsin
00002540
00002550
0N00256K0
0nen2s7o
00002580
00002590
00002600
00002610
00002620
00002630
0ongn2kan
00002650
0000P660
onpo2670
00002680
000N2690
00002700
00002710
00002720
00002730
00002740
00002750
0000PT6N
000062770
00002780
00002790
00002800
000N0N2B10
0N00RAR2ND
00002A30
000N2R40
0NNN2RKO
0000N2AK0
00002R70
0nQ0n2ABC
00002RI0
00002900
0N002910
00002920
00002930
0nNnnesdo
000N2990N
0N002960
000N2970
00002980
00002990
0n0n3000
00003010
00003020
00003030
00003040
00003050
000Nn3060
00n03070
00003040
00003090
000NXI00
000NTLL0
00003120
000031310
00nnzL40
00003150



550

560

561

570
575

I AN

515

520

530
539

590
599

[ Iy N |

602
605

sOU

606k

JTRP=TP+TSHNAMAG

CONT TNUE

L =TP=g

TH=TP+3

DO SEe0 T=IL p1H

TF (OHIEVLLTLTSOC5C1))G0 TO 560
TRPLAC=TY

GO TO 961

CONTINUF

TRPLAC=50
IF(CHIV.GF.TS0C3(49))IRPLAC=49
CONTTNUF
TNNDEX=50=TRPLAC
TFCINDEX ER, 0)GD TO 575
no 570 T=1,INDEX
T[=50~T .
TSOCR(IT+1)=TSOC3I(IT)
150C3(1T+1)=YSCCR(TID
CONTINUE ‘
CONTINUF
TS0CI(IRPLAC)=CHTV
1503 (IRPLAC)=TPDATE
CONTINUF

FIND THE 5 HIGHFST 3=HOUR AVERAGE CONCENTRATIONS AT FACH RECEPTOR

no s90 .J=1,NRFC

IF (CHIZ(J) LLELTSRC3(J,S)IGO TN 590

CHIV=CHIZ(J)

no 515 I=1,4
IF(CHIV.LTLTSREA(J,1IGN 1D SIS
IRPLACST

GO TO 520

CONTINUE

[RPLAC=S

CONTENIIF

INDFX=S=IRPLAC
TF(INDEXER, 0)GO TO 5395
N0 S30 T=1,THDEX

[1=5=1
TSRC3(J,TI+1)=TSRC3I(J,TT)
1SRC3(J,II+1)=15RCAGS,TT)
CONTTNUF

CONT TNUE

TSRE3Z(J, IRPLAC)SCHTY
T5RC3(J, TRPLAC)I=ICDY

CONT INHE

CONTINUFE

24=HOIR AVFRAGES

IF (JHR NEL1)G0O TO 605

noe &02 NR=1,NREC

CHI24 (NR)=CHIS(NR)

60O 10 699

CONTINUE :

NO 604 Nk=1,NREC
CHT24(NR)=CHIPU(NRI+CHTS (NR)
TF (JHR NE.28)G0 TD 699

NU AO6 NR=1,WREM

CHI24 (NR)=SCHIR4 (NR) /24,

TF (LFRO24ICALL FREN(CHIZ4, IMD,24)
TE (LECH24 ,AND JECHO (JDAY) (FR.1)CALL

B-6

OUTDAT(CHIRU,TYR,IDAY,0,24,

N0 360
OQ 9,1(3_1315 10
00.NQ3 %80
0000310
0n003200
00003210
00003220
00003230
00003240
00003250
00003260
00003270
00003280
00003290
00003300
00003310
00003320
0onn33I30
00003340
000033250
00003360
00003370
00003380
00003390
00003400
0003410
nonn3az20
00003430
00003440
00003450
000034K0
00003470
0000%4RN
00003490
00003500
00003510
00003520
000035%N
00003540
00003550
00003560
n0003570
0NNOZISRN
00003590
000D3A00
000Nn3e10
00003A20
00003630
000N3ALD
000NTANO
00003660
00003670
00003ABN
00003690
onoez700
00003716
00003720
00003730
00003%740
0nNON3ITHO
00003760
60003TT0
0nnnN3THO




o

650

660

651

670
hl1S

br Ew e N 2

620

A30
A 35S

90
h99

1

NRFC,NR2)

FIND THE TCP S50 24=HULIR AVERAGF COMCFNTRATIONS

N 610 J=1,NFEC

CHIL24 HAS BFFEN FOUIVALENCFEND TN T50C24(50)
IF(CHI24(]) ,LELCHIL24)GO TO 610

CHIV=CHTR24(])
TPDAY=TDAY=1000+]
IP=s24

MAG=24

N0 &S50 I1=1,3
MAG=MAG/?2

ISGN=}

TF(CHIV,GT  TSOC24(TF))ISHENE==]

IFZIP+TISGNRHAG
CONT INUF
IL=TP=p
TH=TIP+3%
DO A6O T=IL,IH

IF(CHIVLI T.TS0C24(1))GO TO &R0

TRPLAM=T
RO TN 651
CONTINIE
TRPLAC=50

IF(CHIV,RE ,TS50C24(49))TRPLAC=US

CONTTNIIE
INDEX=S0=TRELAC
IF(TNDEY EN,0)GD TO 675
no 670 T=1,IMDEX
11=50~7
TSO0CR4(IT+1)=T50C24(I1)
150C24(TI+1)=150C24(T1)
CONTINUE

CONTINUE

TSOCR4 (IRPLAC)=CHIV
IS0C24 (IRPLAC)=IPDAY
CUNTINUE

0nen3780
0NONIRON
00003810
0N0NZTA20
N0O03AZO
NNODZALOD
00003RS0
00003860
00003870
00003R80
00003890
onoozano
00003910
00003920
00003930
00003940
00003950
00003960
00003970
000NTQAC
00003990
0n004000
00004010
00004020
0noN4aN3n
00004040
00004050
000048060
00004070
00004080
00004090
0noN4100
ooona1yo
ononna12n
000n4130C
000N4a140
0000n4150
0NonN416n
00004170

FIND THE S HIGHFST 24-HHIR AVFRAGE COMCENTRATIONS AT EACH RFCFPTOROO0041R0

DO 690 J=1,MREC

IF(CHTI24(J) ,LE . TSRC24(J,9)IR0 TO 690

CHIV=CHTR24(J)
N0 615 T=1,4

IF(CHIV.LT.TSRC24(J, 1IIRO TN 615

IRPLAC=T

GO TN K20

CONTINUE

IKPLAC=S

CONTINUE

INDEX=S=TRFPLAC

1F (INDEXY ,EN 0)GO TN 63%

N 630 T=1,INNEX

J1=5=-1

TSRE24(J, T1+1)=TaRC24(J,1T)
T5RC24(J,T71+1)=18RC2a(J,11)
CONTIMUF

CONTINUE
TSRC24 (], IRPLAC)I=CHIV
JSRCP4 (I, IRFPLAC)=INAY
CONTIMUE

CONYINUF

00004190
0nnnazon
00004210
poonazen
00ngu23n
nNnono4ard0
00004250
000NU260
00004270
onnnaclO
nQeoouzsn
0n004300
00004310
0noNnazao
0000430
noonazgon
00004350
0nnonazen
0000a3Tn
00NNUZAQ
noong3an
00004800
onoocantn



D200

T70%-

90.0
1000
1001

OO0

1020

1021

1024
1025
1026
1030

1031

1046
1040

1120

1124

1129
1126

ANNUAL AVFRALES

DU‘Tﬂﬁ'J;trNREC
CHIAMN(J)=CH1ANM(J}+CHIS(J)
THANNZTDANNST

CUNT TMUE:

CONTTNUE

CONT INUF

WRITE THE ANNUAL AVERAGF CONCENTRATIONS AT EACH RECFPTOR

XHRS=TDANMN

XNDAYS=ZXHRS /24,

WRITE(6,1020)YXDAYS, TDANN

EORMAT('1',35%,F5,1,"' DAY (',I4," HR) AVERAGE CONCENTRATIONS ',
1 AT FACH RECEPTOR')

1F (NRFCL.ERL1)G0 TO 1030

WHRITE(6,1021) X0OAYS, XDAYS

FORMAT(/'O',IQX,'RECEPTUH',QY,FS.I:' NAY AVERAGE CONCENTRATION',

1 16%,'RECEPTOR" SX,FS5.1," DAY AVERAGE CONCFNTRATION'/
2 39Y, ' (UG/Mxx3) 1, 50X, ' (UG/Mxx3) 1)

NG 1025 1=1,Nk2

12=NR2+]7

CHI1=CHIANN(I)/XHRS
CHI2=CHTIANN(I2) /XHRS
WRITE(6,1024)I,CHIY, [2,CHI?

FORMAT (17,13, 18X%,F9.1,29%,T3,18%,F9.1)
CONTTINUF

IF (MOD (NREC,2) .FG,0)60 TO 1040

WRITE (6,1026)1REC, CHTANN(MREC)
FORMATI(76X,T3,13X%,F9.1)

GO TO 1040

CUNTINUE

WRITF(6,1031)XDAYS
FORMAT(/'O*,AUY,'HECEPTUR',EX,FG.I:' DAY AVFRAGE ',
| 'CDNCFNTRAYIUN'IHQX.'(UG/M**})‘)
CHT1=CHTIANMN(L1)/XHRS
WRITE(6,1046)INREC,CHIY
FORMAT(47X,713,18%,F9.1)

CONTINUE

WRITE THE TOP & 1=HOUR AVERAGF CONCENTRATIONS AT FACH RECFPTOR

WKITF (b6,1120)

FORMAT("1',38X,'5 HIGHEST 1=HNUR AVERAGE CONCFNTRATIONS AT ',
1 YEACH RECEPTHR'/'O',1ex,'RFCFPTnR',qv,'HIGH551-,15x,
2 Y2ND HIGHEST', 10X, '3RN HIGHEST',10X,'4TH HIGHEST',10%,
3 'STH HIGHEST'/
4 aqx,'(ucfmrﬁz)J.JSX.S('(UG/Mt*K)',l?x).'(UG/M-~3)‘)

DU 1126 I=1,NPH :

no 1124 NN=Z1,5

JDAYHR=T5RC1L (T,"N)

KOAY (MNYSJIDAYHR/Z100

KHR (NN)=JINAYHR=KDAY (NN) 100

CONTINUF
WPITE(6,l1?5][.(TSRCI(].N),KDAV(N),KHR(V),NzlgS)
-FORMAT(1qx.T3,nx.5(FQ.1,1x,v(-,13,-,',1a,-)-;3x))
CONTINUF

TF (NREC.LF.S0)GUD TO 1140

ARITE(6,1120)

N0 113h-1=%1,NKREC

G LUFE: NN2 L, 5

00004420
00.0004%0
0NooasE0
NO0DG4TO
0000 MAKN .
00004470
NOONAUR0
0n0n0a490.
00004495
00004500,
00004510
00004520
00004536
00004540 .
00004550
00004560
00004570
000N4580
00004590
0000ah~00
00o0NARLO
00004620
00004K30
00004640
00004680
00008660
00004670
00004680
000N4E90
00004700
ononatyo
onnnatT2o
00004730
00nQa7TLn
000Na7S0
00004TAD
00004770
Q0004780
00004790
00004800
000N04A10
0n004R2N
00004R3D
0000U4RLD
0N0NEASO
000NUBEN
00Qoag?o
000NARAN
0NNO4R90
00004900
000N4910
o00naazn
00004930
ooo0Aa94n
noon4ssn
000040KD
00004970
0000a980
0nonAa99n
0nnnNs000
000NnsSNyN
00005020
ononsnin




JUDAYHR=TISKROT (T, MN) 00008040

KDAY(MN)ZTDAYHR/Z100 N000%08N
KHRENNY= IDAYHR=KDAY (NN) %1 0D . 000095060

113d  FONTYNUF ’ 00005070
WRITE (6,1125) T, (TSRCITT,N) sKDAY(N) ,xHR(N),NZ1,9) 0000%08N

113 COGNTINIIE 00005090
1140 CONTINUF 000NS100
C 00005110
c WRITE THE TOP 5 3«H{HIR AVERAGF CONCENTRATIONS AT FACH RECEPTOR 00005120
C 00005130
WRITE(6,1220) 0o00NS140

1220 FORMAT('1',38X,'S HIGHEST Z=HNIR AVFERAGE CONCENTRATIOMS AT ', 00005150
1 "EACH RECFPTOR'/'0',16X,"RFLEPTNOR' ,SX, "HIGHEST !, 14X, 00005160

¢ '"2ND HIGHESY',9X, '3R() HIGHEST',9X,'d4TH HIGHEST',9Y,'STH HIGHFST'/00005170

3 29X, (UG/M*x3) Y, 14X,3(" (UG/MxxB) T, 11X), ' (UR/Mxx3) ") 00005180

NN 122 T=1,NPH ' 00005190

DO 1224 NN=1,S5 . 00005200
JPDATE=TISRCI(T,NN) 00005210

KDAY (NNY=JPDATE/10 00005220

C MPERID 15 STOREN IN THE KHK ARRAY 00005230
KHR (NNY=JPDATF=KDAY (NN) %10 . 00005240

12”74 CONTINUE 00005250
WKRITE(6,1225)I,(TSRC3(T,N),KDAY(N),KHR(N),N=1,5) 000NS260

1229 FORMAT (19X, I3,4X,5(F9 1,1X,'(",13,',',11,')',3X)) 00095270
16”26 CONTINUE 00005280
TF(NREC.LE.S0)G0 TN 1240 00005290
WRITF(6,1220) 00005200

NO 1236 I=S1,NREC nooos3to

N0 1234 NM=1,9 00005220
JPDATF=ISRC3(],NN) . . 000NS33N

KDAY (NNY=IPDATEZ L0 : ‘ 0000S340
KHR{NN)=JPODATE=KDAY (MN) %Y () 00005350

1234  CONTINIF ) 00005360
WRITE(6,1225)T, (TSRCIC(T,N),KDNAY(N) ,KHR(N),N=1,5) 00005370

12% CONTINUE 00005380
1240 CONTINUE 00005390
r ’ 00005400
c WRITE THE T0OFP 9 24=HDitk AVERAGRE CONCFNTRATICNS AT EACH RECEPTOR 000N%S410
€ : 0n00S020
WRITF(6,1320) 00009430

1320 FORMAT('t1',37%X,'S HIGHEST 2n«HOUR AVERAGE CNNCENTRATIONS AT ', onnnsa4an
: 1 YEACH RFECEPTOR'/'(Q' ,1AX, 'RECFPTOR" ,RX, "HIRHEST ', 14X, 00005450
2 '2ND HIGHEST',a9x,'3R1) HIGHEST',9X,'d4TH HIGHFST',q9X, "STH MIGHFST'/00005460

3 29,V (UG/Mxx3) ' 14X, 30" (UG/Max3) ', 11x), " (UR/Mer3) ") 00005470

NO 1326 I=1,NPH 000NSUBO
WRITE(A,1325)1, (TRRCPUCI,N),ISRC24(TI,N),N=1,5) 00008490

1325 FORMAT(19X,T3,4%X,5(FA_1,1X,' (', I3,')!',5)N 00008500
1326 CONTINUE 00005510
IF (NREC ,LF,.5G)GR0 T 1340 00005520
WRIYE(A,13%20) 000085520

NO 13%6 I=%1,NREC 00005540
WRITE(6,1329)Y,(TS5RC24(1,N),TRRC24(T,N),N=1,5) 00005550

1336 CONTINUE ’ 00005560
1340 CONTINUE NooNnss70
r 00NNSSB0
C WRKITE THE TOP S0 1=tU0Nk CONCENTRATIONS 00005590
c . 0N0NKEN0
WKITE(6,1100) ’ 0000SA10

1100 FORMAT(")',40X,'TOR 50 1=HOUR AVERAGE COMCENTRATINNSY) 00008620
WRITE(K,1101) 00005620

1101 FORMAT(/Z'0", 10X, "DAY "', 33X, '"HOUR',IX,"wWIND SPEED',3X,'WIND DIRECTYINNOOONDSA4N
1Y, X, YSTARTLITY ', 23X, "MIXING HEIGHT ', 23X, '"RFCFEPTOR' ,4X, "Y1 =HOUR *,. 00005650
2 YCONCENTRATION'/PAX, " (M/S)',9X, ' (DEGREES) ', 19X, ' (METERS) ', ON0NHAGLY




3 22Xy " THG /Eiex T _ ‘ ) 005670

IO I8 I RO £ BRSO v 000 0'S6BO

JenP=2 1500 V(YY) ’ - 0 N OSHBO
JNFT22IS0CV(TY 000NSTH0
JUVAYHRZKSOCH (T 000NST10
JwS=ICDR/10000 ' 000nS5720
JSTARSJCDNP /10002104 JWS ' 00005730
JFRECEP= JEN2=ISTAR®1000=JW5*10000 00005740
XWS=FLOAT (JwS) /710, 00005750
JWNSJIMET2/10000 ‘ 00005760
JDPRL=JMET2=10000*JWD ' 00005770
JDAYZIDAYHR /10D . " 00MOSTAD
JHR=INDAYHR=JOAY*100 000NST90
WRTTE(6,1106) DAY, JHR, XWS, Jwh, JSTAR, JNPRL,JRECEP, TS0OCY (1) 00005800

1105 FORMAT(11X,73,4X,72,6X,F4,.1,13X,13,12X, Tl.le 15, 10X 13,10%,F9,1) 00005810
1110 CONTINUE NeO0NSAR0
e 0000SAXD
¢ WRITE THE TOR S0 3=HOUR CONCFMTRATIONS 00005840
r v ‘ 00005R%0
WRITE(6,1200) 0000SRE0

1200 FORMAT('17,48%,"10P 50 3«HOUR AVERBGE CONCENTRATIONS') 0000SATO
WRITE(h,1201) 0000%R80

1201 FORMAT(/Z'0',40%, DAY, 3%, 'TIME PEPIOD',3X, 'RECEPTOR',3X, 00005R90
f "I-HOUR CONCEARTRATION'Z7SX,* (NG/Max%) ") 00005900

no 1210 T=1,50 ’ ' 00005910
JPOATE=TS0C3(1) 00005920
JOAY=JPDATE /10000 00005930
JTIMF=JPDATE/Z1NO0-IDAY 10 00005940
JRECEP=JIPDATE=INAY*10000=JTIMF*1000 , : 00005950
WRITE(6,1215)JDAY,JTLU4F , JRFCEP,TSOCI(T) 00005960

1215 FORMAT (41X, I13,R%,11,10%,1%,8%,F9,1) 0N00S970
1210 COMTTNUF 00005980
C 0000%990
(o WRITE THE TOP S0 24=HOUR CONCENTRATIONS 00006000
c 00006010
WRITE (6,1300) 00006020

1300 FORMAT('1',41X,'TOP S0 24=HNUR AVERAGE rONCFNTRATIONS') 0000A020
WRITE(6,1301) 00006040

1301 FORMAT(/'n',unx,'OAv',sx,'uFrFPTOR',Bx,'ea-HnuR ', o 00006NSN
1 'CONCENTRATINN? /&Ix,'(UG/waI)') , 00016060

no 1310 T=1,%0 00006070
JPDAY=ISNC24(1) : 000060BN
JDAY=JPNDAY/Z1000 00006090
JRECEPSIPNDAY=JDAY®1000 ' 00006100
WRITF(h,1315)JDAY,JRECFP,TSOC24(T) 00006110

1315 FORMAT(41Y,73,5%,13,8%,F9,1) . » 00006120
1310 CONTINUF 00006130
C 00006140
c WRITE THE MONTHLY FREGUENCY DISTRIRUTIONS : 00006150
c 000061A0
IF( NOT LFRA1IGN TO 1491 00006170

C WRITE YHE MONTHLY SUMMARIES FAR THE 1«HOUR AVFRAGES 0N0OALIAD
NG 1490 1J=1,12 _ ' 0000A190
IF(IFM(TJ) .MNEL1)GD TO 1490 : 00006200
WRTITF(6,10&0n) TRECEP, T : 00006P10

1480 FUGRMAT(! 1‘.1ﬂx,'kerFPTnH: 'L,I3,6Y, "FREQUENCY DISTRIBUTION FOR ', 0000A220
1 '"MONTHZ ', 12,6X, 0N0NK22D

1 '1 HOUR AVERAGE CUNCFNTPATIUNS (HG/Mtil)'//I : 0000kK240

2 '0',24%, 'TNTERVAL N0, 'LRRX, THNIRS Y, SX, "PERCENT! ,SX, 'CUMHLATIVE®) 00006250
TF(IJ.EN.1)RO 10 1420 Q0006260
XHRMz 24, % TOM(TT, TLEAP) =DM (TJ=1,TLEAP)) 000NERTN

6o 10 1&?5 : 0000AZHN

1420  XHRM=T44, . ' C 000nAPON

B-10




CAlul FRADUTEONINT, [J, XHRM, [NTM,XINT) 0000K3YA

1490 COSTINUFE 000NK320
1491 COUTTINUF 00006330
IFC.NDT LFKN3)G 10 1591 0N00&3a0

r WEITE THE MONTHLY SUMMARIFS FNR THF 3=HOUR AVERARES 00006350
NG 1590 TJ=1,12 00006360
IF(IFMOYJ) JNEL1)60 TO 1590 00006370

WEITE (6,1580) TRFCEP, 1) 00006380

19RO FORMAT (Y1, 15X, "RECERPTOR: ', 13%,6X, "FREQUENCY DISTRIBUTYION FOR ', 00006390
1 '4ONTH: Y, 12,6X, . DOLEY T

1 "3-HOUR AVERAGF CONCENTRATIONS (UG/Mxx3)'/// 00006410
a'e',24x, "INTERVAL NO.',37X,'PEPIDDS',ux,'PERCFNT',SX,'CHMULATIVE')000060P0
TE(TJ.EQL1)GO Th 1520 0000KU30
XH”M=6.*(IDM(TJ,ILFAP)-IDM(IJ-I.TLEAP)) 00006440

GO TD 1525 00006450

1520 XHRMz24R, : 00006460
1925 CUNTINUF 0000647 N
CALL FROODUT(NINT3, 1J, XHRM, INTM3,XINTX) 00006480

1590  CONTINIFE 00006490
1591 CONTINUF . 000064500
t WRTTE THF MONTHLY SUMMARIES FOR THE 24-HOUR AVERAGFS 0nones1o
TFECNOT,LFRA2UIGO TN 1691 00006520

I WHTITE THF MONTHLY SUMMARIES FOR THE 24=H0UR AVERAGES 00006530
DO 1690 TJd=1,12 000046540
TEF(IFM(TI) LNELIIGO TO 1690 ‘ 0000ASSO
WRITF(6,1680) IRECEP, 1) 00006560

teAL  FORMAT('1',15x, "RECEPTOR: ', 13,6X, "FRFQIENCY DISTRIRUTION FOR ', 00006570
1 'MONTH: ',12,6X, 00006580

1 '24=HOUR AVFRAGF CONCENTRATIONS (UG/Maw3)'//y ‘ 00006590

2 '0',2a%, "INTERVAL Nu.'.39x,'hAvs',%x,'PEncsmr',sx,'cuMULATIVE') 00006600
IF(TJ.EN,1)G0 T 1620 00006610
XHRM=IDM(1J.ILEAP)-IDM(IJ-],ILFAP) 0000n6E20

GL TO 1625 0000AK6Z(D

1620 XHKM=31, 00006K40
1625 CONTINUF NOO0D6EASO
CALIL FROOUT (NINTR24,1J,XHRM, TNTM24,XINT24) 00006660

1690 CONTINUE 00006KTO
1691 CUNTINUE 00006680
o 00006690
r WRITF THE ANNUAL FREGUENCY NTISTRIRUTINNS 00006700
n _ _ 0n0os7TLO
XHRSY=AT&0O, 00006720

IF (ILEAP ,FU,1)XrKkSY=8784, 00006730
TF(.NOT,LFROIIGO TO 1791 ' 00006740

c WKITF THE ANNUAL SUMMARY FOR THE |=HOUR AVERAGES 00006750
WRITE(6,17R0)IRFCEP,TYR 0000AThHI

1780 FORMAT('1', 15X, "RECEPTOR: ', T3,6X, 'FREQUENCY DISTRIRUTION FOR ', 00006770
1 "YEAR: ', J2,6X, : 0000K780

1 '"1=HOUR AVERARF CONCENTRATIONS (IJG/Ma#3)'/// _ : 0NO0ORTCO

2 "0, Pux, "INTERVAL ND, ', 38X, 'MOHRSY ,SX, "PERCENT',S5X, "CUMULATIVE') 00006R00

CALL FRONUT(NINT, 1, XHKSY, INTY,XINT) 0000RA1N

1791 CONTINIIF . 00006R2(
TF(.NOT.LFRO3IG0 TG 1R9) 00006AR3N

c WHITE THE ANMUAL SIMMARY FOR THE 3=HOUR AVFPAGES 00006R4N
WRITE(6,1R8AN)TRECEP, TYR 0NOCARRN

18R0  FORMAT('1',15%, '"RECFPTNR: "o T3,6X, "FRENUENCY DISTRTIBUTIONM FOR ', 0000AR6D
1 "YFAR: ',12,AX, 000NAKRT O

1 '3=HOUR AVEKAGE CONCENTRATIOMS (UG/Max3)'/// 00006RAN
2'0',24%, "INTERVAL NOG 37X, "PERTONSY ,4X, "PFRCENT ', 5X, "CUMULATIVE') 00006890
X3=XHRSY/3, : 0000RGO0

CALL FROOUT(NINT3,1,%X3, INTYZ,XINT3) 000NAY10

1891 CONTINHE 000nRmaZN

B-11




c

1980

1991

12

15
17

50

54

S5

TE (JNATFRGRAIGH TU 1991

WRITF THE ANNHAL SUMMAWY FOR THE

WRITE (6, 1980) IRECEP, 1YR

FORMAT (1,154, "RFCEPTORS 'L,13,6X, 'FREQUENCY NISTRIRUTION FOR

1 “YEARI ',12iKX%,

1 '24=HNOR AVERAGE CUNCENTRATIONS (UG/Mxx3)'///

2 '0Y,2a%, *TNTERVAL NOL',39X,'DAYS',5X,

X2A=XHRSY /24,

AL L FRDDUT(NINTea,l.xau.INTvaa.XINTaa)

CONTINUFE
sTOP
END

SURRNUTINE GETOAT(NKEC ,CHIS,LEND)

POSTHLP VERSTION 1,1 LEVEL

REAL CHIA(C100)
REAL CHIS(NMNREC)
INTEGFR*2 TSCODF
LOGICAL LSUM
LOGICAL LFEND,I.TRUE

cnmmnN/AcﬂDE/IYQ,InAv.IHUUR,ICODF.ISTAH,W

Ro0212 GETDAT

CUMVHN/HCUDE/ICU.IMETP,ICD].ICD3;10AVH9
CUMMUN/CHIPQr/NTA,NSUM,1scnnF(62),LSUM.IJCODE

NDATA LTRUF/_ TRUE,/
TE(LNOT LSUMIGU TN 50
INDEX=1

NTA IS THE NUMBER OF RECORDS PER HODR

no 10 T=1,NTA

READ(?O,FND:QQQ)IDAYHR,ICD.IMETZ.CHIS

1IcD1=1CD/71000
1ICONF=1cD=1n00wICDI

IF(TCUDE.NE.lﬁcﬂﬂF(INHFX))GO 10 10

TNDEX=TNDFE X+)

TF (TNNFXY  NE_2)GD TO 8

no 7 J=1,NREC
CHIACI)I=CHTS ()

GO TO 10

no 9 J=1,NREC
cHIA(J)erlA(J)+CHIS(J)
CONTINUE

IF CINDEX LEQ, NSUM+1IGD TO 15

WRITE (6, 12)NSUN, THNNEX, TSCODE

EORMAT (/777706 , "EXECUTION TERMINATING
1 . "0F NSUM OF ISCUNEY/Z7Y0", YNSHM
2 b(/‘ﬂ',10(15.?X))/'0',P(]S,P!))

"§T0OP

CONTINUE

no 17 J=1,NREC
CHIS(I)=CHIAC(J)
G0 YO AO
CONTINUF

no 5% I=z1,MTA

V,IS,5%, "INDEX

QEAD(EO.END:QQQ)lDAVHH,lCD.TMETPnCHIS

1ICH1I=ICN/1000
TCONE=ICN=30C0«ICDA
IF(ICOHE.NF.TJCUDF)GO T 55
NTA2=NTA=T
IF(NTAR,EN,0)GC TO (Y1)
DO sS4 J=1,NTAR
READ(2M)

CONTINUF

GO TO 60

CONTINLIE
WHITE(6,96)1JCOLE

2U=HOUR AVFRAGES

'PERCENT'.SX"CUMULATIVE')

S, Twn, IDFBL

== ERROR IN SPECIFICATION '

', 15,5X,

00006930
0nNn0eRIL0
0000AISO
00006960
0N00RITH
0N00KTAO
00006690
00007000
00007010
00007020
00007030
000070480
00007050
00007060
00007070
00007080
00007090
00007100
00007110
000071260 -
00007130
00007140
0nn07150
00007160
00007170
00007180
00007390
0nonN7200
00007210
00007220
00007230
00007240
00007250
00007260
00007270
0noN7280
00007240
00007300
000073210
00007320
00007220
00007300
00007340
00007360
00007370
00007380
00007390
000n7400
00007410
00007420
0NNNT 43R0
0n0oTLA0
0noNnTAS0
ononTaen
LR Z RAL
00007 HRN
pnoovaen
00007500
00007510
onon7s0
DOONTS30
00007540
00007550




56

Q

OO0

D200

[ 2w W' |

999

1049

101

102
120

121

124
125

126
1000

200

201

202

FORMAY(///7/7/7°0" ,"EXECUTTINN TERMINATING =« ERROR TN !
1 'THE SPECIFICATION OF LICOPFE'/'0','TICODE = ', T15)
STOP

CONTINUF

DECODE IDAYHR

THAY=TDAYHR/100
THOURSTINDAYHR=TDAY*100

DECODF ICD

IwsS=ICD1/10
WSSFLOAT(TwS) /10,
1STAB=TCDI=1041IWS
ICN3I=STNDAYHR+10+ISTAR

NDECODE TMET2

IWD=IMET2/10000

INPHEL=TMFTI2=Tulx10000

RE TURN

LEND=LTRUE

RETURN

END

SURROUTINF QUTDAT(CHI,IYR,INAY,TITM, TAVG,NREC,KR2)
POSTRALP VERSION 1,1 LEVFL 800212 OUTDAT
REALL CHT(100)

TF(NREC.LTL40)G0 T0O 1000

IF (TAVG.EQ.1)YWRITE(6,100)TYR,IDAY,TTM,TAVG

FORMAT('1",20%,"YEAR: ¥, 12,3, DAY: ', T3%,3X, "HKOUR: Y,

1 I2,' HNIR AVERAGE CONCENTRATIONS AT EACH RFCFPTOR')
TF(IAVGER,3)WkITF(A,101)TYR, TDAY,1TM, TAVG
FORMAT('1',23X,'YEAR: ', 12,3X%x,'NAY?: ', I3,3X,PERIODNS

1 12,' HOUR AVERAGE CONCENTRATIONS AT EAfH RECEPTOR')
IF(TAVG.EN, 24)WKITE(A,102)TYR,IDAY,TAVG
FORMAT('1',2BX,'YFAR: Y, T2,3X,'DAY: ', I3%,12Y,

1 12,' HONK AVERAGF CONCENTRATIONS AT EACH RECEPTOR')
CONTIMNUE
WRITE(6,121)]1AVG,TAVG

T2,10X,

'y12,10X,

FORMAT ('0',14X, 'RECEFTNRY ,0%,12," HR AVERAGE COMCENTRATION',

1 197, "RFCFPTOR',9X,12,"' HR AVERAGE CNNCENTRATION'/
2 39X, ' (NG/Mxx%) ', 500, (UG/Mxx3) ")

DO 125 I=1,Nke

12=HNR2+1 .
WRITF(6,124)1,CHI(I),12,CHI(2)
FORMAT(17%,13,18X,F9,.1,29%,73%,1R%,F9,1)

CONTINUFE

1F (MOD (NREC,2) JER.O)RETURN
WRITE(6,126)NREC,CHIINRED)

FORMAT(76Y,13,148X,F9,1)

RETURN .

CONTINUE

IF(TAVG EN VI WRLITE(h,200)IYR, IDAY,ITM, TAVG
FORMAT(//7'0",24%, ' YEARS *,I2,3X,'DAaYz ', 13,3X,"HOUR:
1 12,' HOUR AVERAGE CONCENTRATINNS AT EACH RECEPTOR')
IF(ITAVG.FAR)NRITF(h,y201)1IYR,INAY,TTM, TAVG

'JIQ,IOX,

FORMAT(/7'0',23X,'YEAR: ',12,3X,"NAY!: '",1%,%x,"PERINAN: ',T2,10X,

1 12,' HOURK AVERAGE CONCENTRATIONS AT EACH RECEPTOR')
TF(TIAVG EN, PUYNRITF (6,202 YTYR,IDAY,TAVG
FORMAT(/7'0", 28X, 'YEARS ', T12,3%,'pAv: ',13,12X,

1 12, HOUR AVFRAGE COMCFNWTRATTIONS AT EAfH RECEPTOR')
TF(NREC.NELVIGO TO 120

00007560
00007870
00007580
00007590
00007600
00007610
00007620
00007630
00007640
000076590
00007660
00007670
00007680
00007690
00007700
00007710

00007720

00007730
00007740
00007750
000NTT60
00007770
00007780
0000779¢
00n0n7800
goonTAi0
00007820
0n00T7AR3O
00007AR40
00007850
00007860
00DNT7RTO
000078RA0
00007R90
00007900
00007910
0onnaragon
0non7930
00007940
00007950
00007940
00007970
onon7980
00007990
0O00RANNO
0NONROLO
0060R020
0000A0DR0
O00ONADALD
0000RDSO

“000CR0AKD

0NOORDTO
NOOOROADN
0000R0SC
0000R10D
0000RYI10
00008120
00NNARL3ID
0DOONARIAN
0NONRISO
0000A1AD
NDOpORYLTO
0NONALIAC



131

146

10

15

50

60

65

100

WHTTECR, 1311 TAVG

FORMAT L0, 44X, "RFCEPTOR' ,9X, 12, WP AVERAGE CONCENTRATIONT/
1 69X, (UG /MexF)T)

WRITF Chy 146)UREC,yCHI(L)

CEORMATIUT7 X, I3, 18%,F9,1)

RETURN

END

QURROUTINF FREQ(CHTI, IMNO, JTAVG)

“POSTALP VERSION 1.1 LEVFL 800212 FREQ

'REAL CHTI(100)

INTEGER#*2 INTM, INTY, INTMZ, INTY3, INTH24, INTY24, IRECEP
CUMMﬂN/FRDISTIXtNT(ES),XINT}(?S),XINTRQ(ES),NINT,NINTS,NINTEH.
1 TNTM(?“:I?),TNTY(QS)yINTM3(25,12),TNTYS(Eﬁ),TNTMEﬂ(ES.la),

2 INTYRa(25),IRECEF

XCHI=CHI (TRECEP)
TF(TAVG.NEL1)GD To 50

no 1n J=2,NINT

TFE(XCHT.GF XINT(IYIGO TN 10
JMi=]=1
INTM(JMI.IMU):IMTM(JMI.IMO)+1
INTY (M) =INTY (JM1) +1

GO TD 15

CONTINUF

INTM(NINT, IM0)=INTM(NINT, [MO) «1
INTY(NTNT)SINTY (NINT) +1

COUNT INUF

RETURN

CUNTTINUF .

IF (TAVG NF ,3)G0 TN 100

DO 60 J=2,NINT3
TF(XCHT . GE XINTR(IY))GRO TU 60
JMi=J-1

THNTM3(IML, IMOYSINTHE(JME, TMN) ¢
INTYZ(JHL)=INTY3(UMT) 4

GO TN &%

CONTINUF

INTHMIININTZ, THO)=TNTMI(NINTZ, TMO) +1
INTYZ(NINTZ)=TNTYI(NINTZ) ¢
CONTTMIE

RETIIRM

CONTINUE

IF(I1AVG NE,24)RETUKRN

DO 110 J=2,NInNT24d
TF(XCHT ,GF  XINTR24(J))IGO TO 110
IML1=]=1

INTM24 (JMY, TMOYSTATMR24(IM], TM0) +1
INTY24 (IMLY=INTYRA4(IML)+)

G0 TO 1195

CONTINUF
INTMaa(MIMT?a,IMO)=[NTM?Q(NYNT?0.IMO)*!
INTYRA(NINTR24)STINTY24 (NINTZ24)+)
CONTINNE

RE THRN
FND .
SURRNNTTNE FPGOUT(NLﬁVEL,IMn,YHRS,IMT.XINT)'

POSTRLP VERSTON 1.1 LEVFL 800217 FRQOUT
REAL XTHT(25) : ‘
INTEGFR®? IMT(29,12)

NLM1=NLFVEL=1

PCNT=100,/XHRS

PERTNT=PTNTATNT (1, IMD)

CP=PERENT _ :

CWRITF (6, 14R1)XINT(2), INT(1,1M0),PERCNT,CP

B-14

O0O0R190

0V00NA200

0000R210
00006220
0000822
00008240
00008250
C00NR260
00008270
000082R0
00008290
0000AZ00
00008310
00008320
00008330
00008240
00008350
00008360
00008370
00008380
00008390
0000£400
on0084a10
00008420
00008430
00008440
0000AUSD
00008460
00008470
00008480
00008490
0000ARS0D
N00NASYO
00008520
00008530
00008540
00008550
00008560
00008570
00008580
0NONR590
0000NBKOD
00008610
00008A20
DO00ORAZD
00008640
00008A%N
0000RAED
00008670
0000READ
0000AAGN
00008700
0DNODATEO
0000RT20
00008730
0000R7 40
0000RTSO
00008760

Q00NRTTO

Q000RTADN
00NNRTIO
noooARNO

ooo0cAALD

1k




{4

14A1

1484
L4RS

1489

FURMAT (31X, "1, 21X, 'CHT LT '",F9,1,6X,T48,AX,F6,2,7Y,Ft,2)

N YRS [=gf,nNLMY
PERCNTZPONT«INT (1, 140)
re=rP+PERCNT

NRITE (A, 14RAY T, XTAT (1) XTMT (T41), INT(I,IMO),PERCNT,CP
FORMAT (29X, 13,7X,F9,.1,2Y,'LF CHIT

CONTINUE
PERCNT=PCNT*INT (NLFVEL, IMO)
CP=CP+PERCNT

()

',FA.1,6X,T4,6%,F6,2,7X,F6.2)

W“ITE(&,I“BQ)NLEVEL,XINY(NLFVFL)v]NY(NLFVEL,IMO),PERCNT,CP
FORMAT (29%, 13, 7X,F9,1,2X,"LE CHI',19%,14,6X%,F6.2,7X,F6.2)

RFTURN
END
ALOCK DATA.

POSTRLP VERSION 1.1 LEVFL 800212

BLNCK DATA

INTEGER®2 INTM, INTY,INTM3,INTYS, INTM24, INTY24, IRECEP

INTEGFR®2 TSCODE
LOGICAL LSUMm

COMMON/ZFRNTIST/XINT (25) , XINT3(25),XINT24(25) ,NINT,NMINTZ,NINT24,
1 INTM(25,12), TMTY(25), INTM3(25,12),TNTY3(25),INTMR4(25,12),

2 INTY24(25),1RECEP

COMMON/CHTIPRT/NTA,NSUM, ISCONE(6R) ,1 SUM, TICODE

DATA XTINT/25%0,0/,XINT3/25%0,0/,XINT24/2540,0/
DATA NINT/0/,NINT3/0/,NINT2A/0/
NATA INTM/300%0/,TNTY/2S%0/,TNTM3/30040/,TNTY3/25%0/,

1 INTM24/300%0/,INTY24/25%0/
NATA IRECEP/1/

NATA NSUM/0/,ISCODE/6P+0/,TICODE/999/

NDATA LSUM/ FALSE,/
END

BOOORRAN
00008830
0000RARUN
000ORRSD
0000RRAD
000NKATO
0000ARBD
0000NRBN[0
0000RAD0
0N00NA910
00008920
0000R930
00008940
0000RYSO
0N00RSSS
0000R9AD
0Nn0o08970
000NRSRO
0000A990
00003000
00009010
00009020
00009030
00009040
00009050
000090A0
00009070
00009080
00009090
0npon91Qo
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APPENDIX C
BLP TEST CASE
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1]

INPUT DATA




¥




3

BLP USEK'S sUIDE TEST CASe

AGEN NLINESZ4,NPTS=e,LPARTE, TRUE,., TCUREY90,0, SEND

4R15¢E L=500.,Hﬂ=15.,wezau.,wM:&.S,nX=30.0'FPRIME:BUO.,&END
SRCEFT RXAEGE=1000.,KYBEL==1000.,RXEND=1500,,RYENDS1000,,RUX=500.,
KDY=1000, ,KEMD :
OMETIN LMETINS THUE .y ZMEASS10.0,%END

&CALC XBACKG=15,0,UECFACTZA,167E~S, REND

aQUTFUT IPCL=1,1,1,1,6%0,1,1PCPS1,1,48%0,1,&END

0.0 (VT 500. u,0 15, 25,5 0.0
0.0 50.0 500, S50.0 15, 25,5 V.0
0.0 100,0 500, 100,0 15. 30,0 0.0
0.0 150.0 500, 150,0 15, 30.0 0.0
1o6,7 75.0 19,0 75.0 3.5 12.0 340,0
133.3 75,0 25,u 80.0 4,0 15.0 350,0
24

6 1.5 201, 263, 251,

[ 2.l 176. 201, 251,

& i | ¢t4a, 262, 251,

6 2.1 e2s, 262, 251,

6 3.1 233, 261, e51,

() 2.0 cie. 261, 251,

S 3.1 235, ehl, e51.

4 L.6 c13, 201, ee7,

4 4,1 147, 263, 371,

o4 5.8 2al, 2hs, 475,

[’} H,9 254, by, 5719,

4 10,2 ceb. 2ob, bA3,

3 241 3. 2el, 7317,

e 2.1 349, col, 891,

1 1.0 312, 269, 891,

2 3.1 Ied, 270, 491,

3 1.5 11. 2740, 891,

6 1.5 7. 269, 825,

] el 24, eat, 703,

b 1.5 17, 2al, 54¢e,

& el ce0, 265, 460,

6 1.9 2ee., 69, 348,

[ 3.1 250, fed, 2le,

b} 4,1 ceu, 265, 9a.,

L= ]
<o o



by




OUTPUT DATA
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APPENDIX D
POSTBLP TEST CASES
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INPUT DATA FOR POSTBLP
TEST CASE NO. 1
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OUTPUT DATA FOR POSTBLP
TEST CASE NO. 1
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TEST CASE NO. 2
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TEST CASE NO, 2
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