4. USER’S INSTRUCTIONS

4.1 OPTHILL

When the subgrid scale complex terrain (CTSG) option of the CALPUFF model
is invoked, two groups of additional data must be prepared by the user and
entered into the CALPUFF control file: non-gridded receptor information and
sub-grid scale terrain information. The purpose of the optimizer program
OPTHILL is to provide the user with the means for calculating the set of

terrain data that best characterizes each feature.
4.1.1 CTSG Terrain Information

CTSG requires information on the location, orientation, size, and shape

of each terrain feature being modeled (see Section 4.2.1). The variables that

provide this information are:

Xc, ye coordinates (km) of the center of the hill

thetah orientation (deg) of major axis of hill (clockwise
from north)

zgrid height (m) of "zero-plane" of grid above mean sea level

relief ' height (m) of crest of hill above the “zero-plane"
elevation

expo (1) hill-shape exponent for major axis -

expo (2) hill-shape exponent for minor axis

scale(1) horizontal length scale (m) along major axis

scale(2) horizontal length scale (m) along minor axis

axmax(1) maximum allowed axis length (m)} for major axis

axmax(2) maximum allowed axis length (m) for minor axis

The profile of the terrain along each axis of the feature is prescribed
by the following equation:

- expo
ht(x) = |L-_{¥x/axmax) * relief (4.1-1)

1 + (x/scale)®*P°

where ht is the height of the profile above. the base of the feature, at a
distance x from the peak (Figure 4.1-1).
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Figure 4.1-1. Profile of a terrain feature along one of its two axes. A

best-fit inverse polynomial function describes this profile to
CTSG.



The terrain profile-optimizing program (OPTHILL) is provided to compute
the hill shape exponent (EXPO) and horizontal terrain length scale (SCALE)
parameters from a user-entered terrain profile. The OPTHILL program performs
computations for one axis (i.e., major or minor axis) of the terrain feature

at a time. Therefore, two runs of OPTHILL are necessary for each subgrid

scale terrain feature.

The following procedure is recommended to determine the terrain inputs
for the CALPUFF CTSG algorithm.

a. Identify the sub-grid terrain features to be modeled.

Such features will generally be small enough that they could be contained
within one grid-square. This does not mean that they cannot straddle two
or more squares. The features should be prominent, and possibly lie near
source regions so that the additional computations required by CTSG are

warranted in resolving important pollutant impact areas.
b. Decide on the orientation of the feature.

The orientation of the feature is generally evident if the feature is
longer in one direction than another. If there is no dominant direction

to the feature, model it as a symmetric feature, and choose an

orientation of north.
c. Obtain height-profiles along each axis of the feature.

Choose an approximate center for the feature and draw axes through it
(one axis should lie along the direction of orientation). Along each
axls, measure the distance between approximate intersections of the axis
with marked contours. The distances so measured should extend from the
contour furthest to the south to the same contour furthest to the nofth
(for a north-south axis). Divide each of these distances by two, and

tabulate the results.



d. Identify the total elevation of the feature.
Take the peak elevation directly from the map.
e. Identify the elevation at the base of the feature.

Generally, the base of the feature will be that point at which the

feature becomes indistinguishable from terrain variations around it.

. . Convert all elevations that were tabulated to heights above the base of

the feature.
g. Use optimizer program (OPTHILL) to obtain shape parameters.

The "relief" parameter is just the peak elevation less the base
elevation. The "axmax" value for each axis should be representative of
the maximum extent of the feature along each axis at the elevation of the
base of the feature. With these two variables fixed for each axis, the
height-profile data from step ¢. can be put through OPTHILL to obtain

"expo" and “scale" for each axis.

OPTHILL requires a single input file (OPTHILL.INP) which contains the
user’s inputs describing the terrain‘profile, each height, and maximum axis
length. The computed volumes of EXPQ and SCALE for one axis of the hill are
listed .in the output list file (OPTHILL.LST). Table 4.1-1 summarizes the
OPTHILL input and output file contents. The format and contents of the
OPTHILL control file are variables explained in Table 4.1-2.

4.1.2 Example OPTHILL Application

The OPTHILL program is an optimization that takes a value of "relief" and

"axmax," and a sequence of pairs of (x,ht) values along an axis, and returns a
value of "expo" and "scale" that prescribes the profile function that best

matches the (x,ht) pairs. Its use is illustrated by the following example,.



Table 4.1-1
OPTHILL Input and Output Files

Unit File Name Type Format Description
5 OPTHILL. INP input formatted Control file containing

user inputs

6 OPTHILL. LST output formatted List file (line
parameter output file)



Table 4.1-2

OPTHILL Control File Inputs (OPTHILL. INP)

Height (m) of the crest
of the hill above the

Maximum allowed axis
length (m) for the axis
(major or minor) being

Variable Variable Type of
Record No. Name Columns Format Description
1 1 TITLE(15) 1-60 15A4 60 character title
2 1 RELIEF * real
grid elevation
3 1 AXMAX * real
evaluated
4 1 - * -

This record is skipped
by the program. May
contain optional text
data

(Record repeated for each distance-height pair)

1 DIST *
2 HGT *

»
Entered in Fortran free format.

real

real

Distance-height pairs
describing the profile
of the terrain. Units:

m



Figure 4.1-2 shows the terrain surrounding the site of EPA’s "Full-Scale
Plume Study" (FSPS) that was performed in the Truckee River Valley near Reno,
NV, as part of the Complex Terrain Model Development Program. Nocturnal flow
in this valley is frequently channeled by the high terrain to the north and
south of the Tracy power plant. Elevations typical of nocturnal plume heights
(4600-4800 ft. MSL) are emphasized on the figure. Given the predominant flow
to the east during stable conditions, there is potential for plume impact on
the feature just northeast of the plant. This feature, marked by axes in

Figure 4.1-2, was named "Beacon Hill" during the study.

Following the procedures outlined above, axes were drawn over the feature
and distances between fixed contour elevations were tabulated. After
subtracting the elevation above sea level of the base of the feature (the
floor of the river valley), these data were entered into two files. Figure
4.1-3 displays the contents of both files. The files (names axisl.inp and
axis2. inp) contain "relief" and the value for "axmax" for each axis of the
hill, followed by five pairs of (x,ht) values. The first record of each file
is reserved for comments to identify the data. Values for "relief" and
"axmax" are free-format, and should be entered anywhere ih the open space

provided on the next two lines. Pairs of (x,ht) should be entered right after

the next comment record.

OPTHILL must be invoked separatély for each of the two axes of the hill.

This is accomplished by renaming one input file (e.g., axisl.inp) to the
OPTHILL, input control file name (OPTHILL. INP), executing the program, renaming
the output file (OPTHILL.LST) to a new name (e.g., axisl.lst), and then
repeating these steps for the second axis of the hill. The output files
produced by OPTHILL for the current example are presented in Figure 4.1-4 and
4.1-5. The output file lists the final values of the profile parameters, and
it also lists the profile data provided by the user along with the

corresponding data computed from the profile parameters.

With these results, hill information that is independent of the choice of

coordinate system and the modeling grid for the wind model can be specified:

4-7



M

, .
S

Monostatic Soundar

Lidar
Rad

|
—

Arc Lamp
P

L
R
A

(
/

w
2
J;

Map of terrain surrounding the site of the FSPS, illustrating
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Figure 4.1-2.
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Optimal SCALE and EXPO factors -- Axis #1 of example problem

300, - Height (m) of hill crest above "“zero-plane® elevation (RELIEF)
2000. - Maximum allowed length (m) for this axis (AXMAX)
---------------- Distance-height pairs describing hill profile ---ce-eeceacanoe
564., 239. - Dist.(m) from crest, terrain ht (m) above "zero-plane" elev,
826., 178. (Repeated for each dist.-height pair)

1062., 150.
1193., 117.
1508., 56.

(a) OPTHILL. INP for Axis #1 of the hill.

Optimal SCALE and EXPO factors -- Axis #2 of example problem

300. Height (m) of hill crest above “zero-plane* elevation (RELIEF)
1500. Maximum allowed {ength (m) for this axis (AXMAX)
---------------- Distance-height pairs describing hill profile =----=eeccecaaa.
302., 239. - Dist.(m) from crest, terrain ht (m) above “zero-plane” elev.
551., 178, (Repeated for each dist.-height pair)

708., 150.

970., 117.

1311., 56.

(b) OPTHILL. INP for Axis #2 of the hill.

Figure 4.1-3. Sample OPTHILL input files for (a) Axis #1 and (b) Axis #2 of
‘ the hill is in the example.



*** Optimal SCALE and EXPO factors -- Axis #1 of example problem ***

EVOL TIME LIMIT= 60. SECONDS SKIP= 10

NUMBER OF PARAMETERS FOR THIS STUDY : 4
PARAMETER START VALUE STEP CONTROL LOWER LIMIT UPPER LIMIT

1 RELIEF  0.3000E+Q03  G.0000E+QQ 0.3000E+03  0.3000E+03
2 AXMAX 0.2000E+04  0.0000E+Q0Q 0.2000E+04  0.2000E+04
3 EXPO 0.2000E+01  0.2000E+01 0.1000E+00  0.10C0E+02
4 SCALE 0.2000e+04  0.1000E+04 0.2000e+02  0.2000E+06

CALCULATIONS STARTED

RETURN VALUE: 2 NORMAL RETURN FUNCTION VALUE: 0.50303

PARAMETER VALUES:

RELIEF = 300.00000
AXMAX = 2000.00000
-EXPOQ = 1.90651
SCALE = 1522.94500
Distance Height Fitted Value

564.0 239.0 237.4

826.0 178.0 186.4

1062.0 150.0 139.9

1193.0 117.0 115.5

1508.0 56.0 63.0

Figure 4.1-4. Content of output file produced by OPTHILL in processing
axis #1 of sample hill.
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*** Optimal SCALE and EXPO factors -- Axis #2 of exampie problem *w*

EVOL TIME LIMIT=  60. SECONDS

NUMBER OF PARAMETERS FOR THIS STUDY :

SKIP= 10

4

PARAMETER START VALUE STEP CONTROL LOWER LIMIT

1 RELIEF  0.3000E+03
2 AXMAX 0.1500E+04
3 EXPO 0.2000E+01
4 SCALE 0.1500E+04

CALCULATIONS STARTED

RETURN VALUE: 2 NORMA|

PARAMETER VALUES:

RELIEF
AXMAX
EXPO
SCALE
Distance Height
302.0 ° 239.0
551.0 178.0
708.0 150.0
970.0 117.0
1311.0 . 56.0
Figure 4.1-5.

0.0000E+00 0.3000e+03

0.0000E+00 0.1500E+04

0.2000E+01 0.1000E+00

0.7500E+03 0.1500E+02

L RETURN

= 300.00000

= 1500.00000
1.23912

= 2895.90200

Fitted value

264.0
189.1
154.7
99.5
33.5

Content of output file produced by OPTHILL in

UPPER LIMIT

0.3000€+03
0.1500E+04
0.1000E+02
0.1500E+06

axis #2 of sample hill.
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xc,yc {(m) {depends on choice of coordinates)

thetah (deg) 69°

zgrid (m) (depends on grid for wind model)
relief (m) 300.

expo (1) 1.91

expo (2) 1.24

scale (1) (m) 1523.

scale (2) (m) 2896.

axmax (1) (m) 2000.

axmax (2) (m) 1500.

Note that scale(2) is almost twice scale(l), even though axis 1 corresponds to
the longer axis of the hill. This can occur because the "scale" parameter is
a property of the entire inverse-polynomial function (Equation 4.1-1), rather
than just the portion of the function that is fit to the profile of the
terrain. In Figure 4.1-1, the shape of the terrain might best conform to the
upper 10% of the polynomial function, in which case the "scale" parameter
would exceed “axmax." In this example application of the COPTHILL program, we
see that axmax(2) is substantially less than axmax(1), whereas scale(2)
exceeds scale(l), indicating that a comparatively smaller portion of the

polynomial function represents the terrain profile along the minor axis.
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4.2 CALPUFF Model Input Files
4.2.1 User Control File (CALPUFF.INP)

The selection and control of CALPUFF options are determined by
user-specified inputs contained in a file called the control file. This
file, CALPUFF.INP, contains all the information necessary to define a model
run (e.g., starting date, run length, grid specifications, technical options,

output options, etc.).

It is designed to beflexible and easy-to-use. The control file is read
by a set of Fortran text processing routines contained within CALPUFF which
allow the user considerable flexibility in designing and customizing the
input file. An unlimited amount of optional descriptive text can be inserted
within the control file to make it self-documenting. For example, the
definition, allowed values, units, and default value of each input variable

can be included within the control file.

The control file processor searches for pairs of special delimiter
characters (!). All text outside the delimiters is assumed to be user
comment information and is echoed back but otherwise ignored by the input
module. Only data within the delimiter characters is processed. " The input
data consists of a leading delimiter followed by the variable name, equals
sign, input value or values, and a terminating delimiter (e.g., !XX = 12.5 !).
The variable name can be lower or upper case, or a mixture of both
(i.e., XX, xx, Xx are all equivalent). The variable can be a real, integer
or logical array or scalar. The use of repetition factors for arrays is
allowed (e.g., ! XARRAY = 3 * 1.5 ! instead of ! XARRAY = 1.5, 1.5, 1.5 !).
Different values must be separated by commas. Spaces within the delimiter
pair are ignored. Exponential notation (E format) for real numbers is
allowed. However, the optional plus sign should be omitted (e.g., enter
+1.S5E+10 as 1.SE10), The data may be extended over more than one line. The
line being continued must end with a comma. Each leading delimiter must be
paired with a terminating delimiter. All text between the delimiters is

assumed to be data, so no user comment information is allowed to appear
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within the delimiters. The inclusion in the contrel file of any variable

that is being assigned its default value is opticnal.

The control file is organized into 15 major Input Groups and a variable
number of subgroups within several of the major Input Groups. The first
three lines of the input file consist of a run title. As shown in
Table 4.2.1, the major Input Groups are defined along functional lines (e.g.,
technical options, output options, subgrid scale, complex terrain inputs,
etc.). Each subgroup contains a set of data such as source variables,
subgrid scale hill descriptions, or discrete receptor information. The number
of subgroups varies with the number of sources, hills, etc., in the model

ran.

The major Input Groups must appear in order, i.e., Input Group 1
followed by Input Group 2, etc. However, the variables within an Input Group
may appear in any order. The variable names in each Input Group are
independent, so that the same name can be repeated in different Input Groups
(e.g., as shown in the sample control file, species names (S02, SO4) are
use in several Input Groups)}. Each Input Group and subgroup must end with
an Input Group terminator consisting of the word END between two delimiters
(i.e., !'END!). Every major Input Group, even blank Input Groups (i.e., one
in which no variables are included) must end with an Input Group terminator

in order to signal the end of that Input Group and the beginning of another.

The control file module has a list of variable names and array
dimensions for each Input Group. Checks are performed to ensure that the
proper variable names are used in each Input Group, and that no array
dimensions are exceeded. Error messages result if an unrecognized variable

name is encountered or too many values are entered for a variable.

A standard control file is provided along with the CALPUFF test case
run as shown in Figure 4.2.1. It is recommended that a copy of the standard
contrel file be permanently stored as a backup. Working copies of the
control file may be made and then edited and customized by the user for a

particular application.
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Table 4.2.1. Input Groups in the CALPUFF Control File

Input :
Group Description

* Run title
First three lines of control file (up to 80 characters/line)

1 General run control parameters
Starting date and hour, run length, time step.
Number of species.

2 Technical options
Control variables determining methods for treating
chemistry, wet deposition, dry deposition, dispersion,
plume rise, complex terrain, and near-field puff sampling
methods

3 Species list *
Species names, flags for determining which species are
modeled, advected, emitted, and dry deposited

4 Grid control parameters
Specification of meteorological, computational, and
sampling grids, number of cells, vertical layers, and
reference coordinates,

S - - Output options

Printer control variables, disk output control variables

6a,b,c Subgrid scale complex terrain (CTSG) inputs

Information describing subgrid scale hill location, shape
and height. Complex terrain receptor locations and
elevations.

7 Dry deposition parameters - Gases
Pollutant diffusivity, dissociation constant, reactivity,

mesophyll resistance, Henry’s law coefficient

8 Dry deposition parameters - Particles

Geometric mass mean diameter, geometric standard deviation
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Table 4.2.1. Input Groups in the CALPUFF Control File - Concluded

Input
Group Description
S Miscellaneous dry depositicn parameters
Reference cuticle and ground resistances, reference
pollutant reactivity, vegetation state
10 Wet deposition parameters
Scavenging coefficients for each pollutant and
precipitation type (liquid and frozen precipitation)
11 Chemistry parameters
Control variables for input of ozone data, background ozcne
and ammonia concentrations, nighttime transformation rates
12 Dispersion parameters

Vertical dispersion constants, dispersion rate above the
boundary layer, crossover distance to time-dependent
dispersion coefficients, land use associated with urban
dispersion

13a,b,c Point source parameters

Point source data including source location, stack
parameters and emissions, and building dimensions

14a,b Area source parameters
Area source data including source location, effective

height, elevation, initial sigmas and emission rates

15a,b Non-gridded (discrete) receptor information

Receptor coordinates and ground elevation
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d

CALPUFF test run -- 2 hour simulation
10 x 10 meteorological grid
2 point sources

INPUT GROUP: 1 -- General run control parameters
Starting date: Year (IBYR) -- No default ! IBYR=80 !
Month (IBMO) -- No defauit ! IBMO=07 !
Day (IBDY) -- No default ! IBDY=01 1
Hour (IBHR) -- No default ! IBHR=00 !
Length of run (hours) (IRLG) -- No default ! IRLG=2 !

Number of chemical species (NSPEC)
Default: 5 ! NSPEC=1 !

Number of chemical ‘species
to be emitted (NSE)

'END!

Vertical distribution used in the
near field (MGAUSS)

0 = uniform

1 = Gaussian

Subgrid-scale complex terrain
flag (MCTSG)

0 = not modeled

1 = modeled

Near-field puffs modeled as
elongated “slugs® ? (MSLUG)
0 =no
1= yes (slug model used)

Figure 4.2.1.

Default: 3 ! NSE=1 !

Default: 1 I MGAUSS = 1 1

Default: 0 ! MCTSG

n
o

Default: 1 I MSLUG = 11

Sample CALPUFF Control File (CALPUFF. INP).
Input Group 1 and 2.
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Transitional plume rise modeled ?

(MTRANS) Default: 1 ! MTRANS= 0
0 =no (i.e., final rise only)
1 = yes (1.e., transitional rise computed)

Chemical mechanism flag (MCHEM) Default: 1 | MCHEM = 1 1
0 = chemical transformation not
modeled

1 = transformation rates computed
internally (MESOPUFF Il scheme)
2 = user-specified transformation

rates used
Wet removal modeled 7 (MWET) Default: 1 I MWET = 1
0 = no
1 = vyes
Dry deposition modetied ? (MDRY) Default: 1 I MDRY = 1}
0 =no
1 = yes

(dry deposition method specified
for each species in Input Group 3)

Method used to compute dispersion
coefficients (MDISP) - Default: 3 ! MDISP = 3 1!

1 = dispersion coefficients computed from values of
sigma u, sigma w read from SIGMA.DAT file
2 = dispersion coefficients sigma u, sigma w computed
internally from micrometeorological variables (u*, w*, L, etc.)
3 = PGT dispersion coefficients for RURAL areas (computed using
the ISCST multi-segment approximation) and MP coeffients in
URBAN areas
4 = same as 3 except PGT coefficients computed using
the MESOPUFF I1 egns.

1END!

Figure 4.2.1. Sample CALPUFF Control File (CALPUFF.INP).
Input Group 2 concluded.
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DRY
SPECIES MODELED EMITTED - DEPOSITED
NAME (0=NO, 1=YES)  (0=NO, 1=YES) (0=NO,

1=COMPUTED - GAS
2=COMPUTED-PARTICLE
3=USER-SPECIFIED)

BUILD-UP SPECIES

! s02 = 1 , 1 , 0 !
1 S04 = 0 . 0 . 0 !
! NOX = 0 , 0 ’ 0 !
I HNO3 = 0 . ] R 0 !
! NO3 = 9 . 0 , 0 1
TEND!

METEOROLOGICAL GRID:

No. X grid cells (NX) No default ! NX=10 !
No. Y grid cells (NY) No default ! NY=10 !
No. vertical layers (N2Z) No default 1 N2= 51
Grid spacing (DGRIDKM) No default ! DGRIDKM=4.0 !
Units: km

Cell face heights
(ZFACE(nz+1)) No defaults
Units: m

! ZFACE = 0.0, 20.0, 180., 420., 780., 1220.

Figure 4.2.1. Sample CALPUFF Control File (CALPUFF. INP).
Input Group 3 and 4.
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Reference coordinates
of SOUTHWEST corner of
grid point (1,1):

X coordinate (XORIGKM) No default 1 XORIGKM= 168.000 !
Y coordinate (YORIGKM) No default ! YORIGKM=3839.000 !
Units: km
UTM zone (IUTMZN) No default ! IUTM2N= 11 ¢

Reference coordinates of CENTER
of the domain (used in the
calculation of solar elevation

angles)
Latitude (deg.) (XLAT) No default b XLAT = 34.0 !
Longitude (deg.) (XLONG) No default I XLONG = 118.0 ¢
Time zone (XTZ) No default ' XT2 = 8. !

(PST=8, MST=7, CST=6, EST=5)

COMPUTATIONAL GRID:

The computational grid is identical to or a subset of the MET. grid.

The lower left (LL) corner of the computational grid is at grid point
(1BCOMP, JBCOMP) of the MET. grid. The upper right (UR) corner of the
computational grid is at grid point (IECOMP, JECOMP) of the MET. grid.
The grid spacing of the computational grid is the same as the MET. grid.

X index of LL corner (IBCOMP) No default 1 IBCOMP = 1 !
(1 <= IBCOMP <= NX)

Y index of LL corner (JBCOMP) No default 1 JBCOMP
{1 <= JBCOMP <= NY)

1]
—

X index of UR corner (IECOMP) No default ! [ECOMP = 10 !
(1 <= 1ECOMP <= NX)
Y index of UR corner (JECOMP) No default I JECOMP = 10 I

{1 <= JECOMP <= NY)

Figure 4.2.1. Sample CALPUFF Control File (CALPUFF.INPJ).
Input Group 4 continued.



SAMPLING GRID (GRIDDED RECEPTORS):

The lower left (LL) corner of the sampling grid is at grid point
(IBSAMP, JBSAMP) of the MET. grid. The upper right (UR) corner of the
sampling grid is at grid point (1ESAMP, JESAMP) of the MET. grid.

The sampling grid must be identical to or a subset of the computational
grid. It may be a nested grid inside the computational grid.

The grid spacing of the sampling grid is DGRIDKM/MESHDN.

Logical flag indicating if gridded
receptors are used (LSAMP) Default: T ! LSAMP = T ¢
(T=yes, F=no)

X index of LL corner (IBSAMP) No default ! IBSAMP
(1BCOMP <= IBSAMP <= IECOMP)

I
s

Y index of LL corner (JBSAMP) No default 1 JBSAMP
(JBCOMP <= JBSAMP <= JECOMP)

0
—

X index of UR corner (IESAMP) No default ! IESAMP = 10 |
(1BCOMP <= [ESAMP <= [ECOMP)
Y index of UR corner (JESAMP) No default ! JESAMP = 10 !
(JBCOMP <= JESAMP <= JECOMP)
Nesting factor of the sampling
grid (MESHDN) No default ! MESHDN = 1 1
(MESHDN is an integer >z 1)
TEND!
INPUT GROUP:. 5 -~ Output Options
* : *
FILE DEFAULT VALUE VALUE THIS RUN
Concentrations (ICON) 1 | ICON =0 !
Dry Fluxes (IDRY) 1 1 IDRY = 0 1
Wet Fluxes (IWET) 1 ! INET = 0 !

*

0 = Do not create file, 1 = create file

Figure 4.2.1. Sample CALPUFF Control File (CALPUFF. INP). Input Group 4
concluded and Input Group 5.
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LINE PRINTER QUTPUT OPTIONS:.

Print concentrations (ICPRT)
Print dry fluxes (IDPRT)
Print dry fluxes (IWPRT)
(0 = Do not print, 1 = Print)

Concentration print interval
(ICFRQ) 1in hours

Dry flux print interval
(IDFRQ) in hours

Wet flux print intervatl
(IWFRQ) in hours

Messages tracking progress of
run written to the screen ?
(IMESG) -- O=no, 1=yes

Fortran unit for screen output
(IOMESG)

SPECIES LIST FOR OUTPUT OPTIONS

SPECIES
NAME

1 so2
! S04
! NOX
! HNO3
1 NO3

TEND!

-------- CONCENTRATIONS

PRINTED ? SAVED

1}
[=n T = T o= Y o SRS
-

0O O O o =
~

Default: 0
Default:
Default: O

o

Default: 1
Default: 1
Default: 1

Default: 1

Default: O

ON DISK ?

PRINTED ?

ICPRT = 1 1
IDPRT = Q !
IWPRT = 0 !
ICFRQ = 1 !
IDFRQ = 1 |
IWFRG = 1 !
IMESG = 1 !
IOMESG = 0 !
DRY FLUXES -----=---=-
SAVED ON DISK ?
r 0 [
L] 0 I
z 0 ’
r 0 ’
o

O 0O oo 0O o

Number of terrain featues (NHI

Number of special complex terr
receptors (NCTRECS)

Figure 4.2.1.

Input Group 5 concluded and Input Group 6.

LLS) Default: O

ain

Default: 0

Subgrid scale complex terrain inputs

1 NHILLS = 2 !

V NCTRECS = 51

PRINTED

? SAVED ON DISK ?

0o o0 o0 o o

Sample CALPUFF Control File (CALPUFF.INP).
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HILL INFORMA

HILL
NO.
1 !HILL =
2 ! HILL =

1 ek
TION
XC Yc
(km)  Ckm)
2.5 2.0
5.0 0.0

THETAH
(deg.)

INFORMAT

ZGRID
(m)

1 e

ION

IHH

NN = -

of Complex Terrain Variables:
= Coordinates of center of grid (met. grid units)
= Orientation of major axis of hill (clockwise from

RELIEF
(m)

! 1END!
! 1END!
! 1END!
! IEND!
! (END!

EXPO 1 EXPO 2 SCALE 1
(m) (m) (m)
1.91 1.26 1523.
1.50 1.50 3000.

= Height of the “zero-plane* of the grid above mean sea

= Height of the crest of the hill above the grid elevation
= Hill-shape exponent for the major axis
= Hill-shape exponent for the major axis
= Horizontal length scale along the major axis

Horizontal length scale along the minor axis

= Maximum allowed axis length for the major axis
= Maximum allowed axis length for the major axis

XRCT, YRCT = Coordinates of the complex terrain receptors
= Height of the ground (MSL) at the complex terrain

= Hill number associated with each complex terrain receptor

COMPLEX TERRAIN RECEPTOR
XRCT YRCT
Ckm) (km)
! CTREC = 2.5 1.0
! CTREC = 1.0 1.5
! CTREC = 2.5 2.0
! CTREC = 5.0 0.0
! CTREC = 4.5 0.0
1
Description
Xc, YC
THETAH
North)
ZGRID
level
RELIEF
EXPO 1
EXPO 2
SCALE 1
SCALE 2 =
AMAX
BMAX
2RCT
receptor
THH
e

NOTE: Data for each hill and CTSG receptor are treated as a separate
input subgroup and therefore must end with an input group terminator.

Figure 4.2.1.

SCALE 2
(m)

Sample CALPUFF Control File (CALPUFF.INP).
Input Group 6 concluded.

AMAX1
(m)
2000.
4000.

AMAX2
(m)
1500.
2000.

1
i

'END
1END



SPECIES DIFFUSIVITY ALPHA STAR
NAME (cm**2/s)

1 s2 = 0.1509 ) 1.00E3
! NOX = 0.1656 R 1.00

! HNO3 = 0.1628 . 1.00
YEND!

REACTIVITY
, 8.0
, 2.0
, 18.0

MESOPHYLL RESISTANCE
(s/cm)

, 0.0
, 5.0

SPECIES GEOMETRIC MASS MEAN
NAME DIAMETER
{microns)
VS04 = 0.48 R
! NO3 = 0.48 ,
TEND!

DEVIATION

(microns)

GEOMETRIC STANDARD

Reference cuticle resistance
Reference ground resistance

(RCUTR)
(RGR)

(s/cm) 1
(s/cm) 1

Reference pollutant reactivity (REACTR) !

Vegetation state in unirrigated areas (IVEG) !

IVEG=1 for active and unstressed vegetation

IVEG=2 for active and stressed vegetation

IVEG=3 for inactive vegetation

TEND!

Figure 4.2.1.

RCUTR=17.0 !
RGR= 5.0 !
REACTR= 8.0 !

IVEG=1 !
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HENRY'S LAW COEFFICIENT
(dimensionless)

4oe-2
3.5
8.e-8

Sample CALPUFF Control File (CALPUFF.INP).
Input Groups 7, 8, and S.



-1

Scavenging Coefficient -- Units: (sec)

Pol lutant Liquid Precip. Frozen Precip.
ts02 = 3.0e-5 . 0.0 !
! S04 = 10.0e-5 ’ 3.0e-5 1
I NOX = 0.0 . 0.0 !
! HNO3 = 6.0e-5 y 0.0 !
t  NO3 = 10.0e-5 . 3.0e-5 !

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

Ozone data input option (MOZ) Default: 1 I MOZ =11
(Used only if MCHEM = 1) '
0 = use a constant background ozone value
1 = read hourly ozone concentrations from
the OZONE.DAT data file

Background ozone concentration

(BCKO3) in ppb Default: 80. ! BCKO3 = 80. !
(Used only if MCHEM = 1 and

MOZ = 0 or (MOZ = 1 and all hourly
Background ammonia concentration

(BCKNH3) in ppb Default: 10. ! BCKNH3 = 10. !
Nighttime SO2 loss rate (RNITE1)

in percent/hour Default: 0.2 I RNITET = 0.2 ¢
Nighttime NOx loss rate (RNITE2)

in percent/hour Default: 2.0 ! RNITE2 = 2.0 !
Nighttime HNO3 formation rate (RNITE3)

in percent/hour Default: 2.0 ! RNITE3 = 2.0 !

1END!

Figure 4.2.1. Sample CALPUFF Control File (CALPUFF.INP).
Input Groups 10 and 11.
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Distance (km) beyond which the time-dependent
dispersion eguations are used to determine
sigma y and sigma z (TMDEP) Default: 10. ' TMDEP = 10.

Stability class used to determine plume
growth rates for puffs above the boundary

layer (JSUP) Default: 6 P JSUP = 6 i

Vertical dispersion constant for stabie
conditions (k1 in Egn. 2.7-3) (CONK1) Default: 0.01 ! CONKT = 0.01 ¢

Vertical dispersion constant for neut}al/

unstable conditions (k2 in Egn. 2.7-4)

(CONK2) Default: 0.1 t CONKT = 0.01 !
Range of land use categories for which

urban dispersion is assumed

(IURB1, IURB2) Default: 100, t IURBT = 100 ¢
199 ! JURB2 = 199 !

Number of point sources with

constant emission parameters (NPT1) No default ! NPT1 =31
Number of point sources with
variable emission parameters (NPT2) No default ! NPT2 =01

(If NPT2 > 0, the variable point
source emissions are read from
the file: PTEMARB.DAT)

LEND!

Figure 4.2.1. Sample CALPUFF Control File (CALPUFF.INP).
Input Groups 12 and 13.



a

b
Source X UTM Y UTM Stack Base Stack Exit Exit 8ldg.
No. Coordinate Coordinate Height Elevation Diameter Velocity Temp. Downwash
(km) (km) (m) (m) (m) (m/s)  (deg. K)
P'X = 196.1, 3866.2, 5.5, 0.0, 2.0, 4.5, 273., 0 ,
2 1 X= 172.0, 3859.2, 20.5, 0.0, 2.2, 3.5, 283., 1 ,
3 !X = 180.1, 3869.2, 85.0, 0.0, 4.5, 12.0, 450., 1 ,
a

Data for each source receptor are treated as a separate
input subgroup and therefore must end with an input group terminator.

b
NOTE: 0 = No building downwash modeled, 1 = downwash modeled

c

"NSPEC" emission rates must be entered (one for every pollutant).
Enter emission rate of zero for secondary pollutants.

-------------------------------------------------------

Source
No. Effective building width and height (in meters) every 10 degrees
2 I WIDTH =36 * 12.0 1
2 ! HEIGHT = 36 * 22.5 1|
IEND! '
3 ! WIDTH = 20 * 0.0, 45.5, 48.5, 52.5, 13 * 0.0t
3 ! HEIGHT = 20 * 0.0, 78.0, 78.0, 78.0, 13 * 0.0 !
1END!}

Figure 4.2.1. Sample CALPUFF Control File (CALPUFF. INP).
Input Group 13 concluded.
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Emission
Rates
(g/s)

1.2
0.9
22.9

YEND!
TEND!
'END!



Number of area sources with .
constant emission parameters (NART) No default ! NAR1 = 2!

Gridded area source data

used ? (GRIDAR) No default ! GRIDAR = 0 !
0 =no
1

yes (gridded area source
emissions read from the file:
AREM.DAT)

The following parameters apply to the data in the
gridded area source emissions file (AREM.DAT)

- Effective height of emissions
CAEFFHT) in meters No default ' AEFFHT = 10.0 !

- Initiat sigma y (ASIGYI) in :
meters No default ! ASIGYI = 3000. !

- Initial sigma z (ASIGZI) in
meters No default ! ASIGZI

i
pry
[ =]
’

1END!

Figure 4.2.1. Sample CALPUFF Control File (CALPUFF.INP).
Input Group 14.
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a3

b
X UTM . Y UTM Effect. Base Initial Initial Emission
Coordinate Coordinate Height Elevation Sigma y Sigma z Rates
(km) (km) (m) (m) (m) (m) (g/s)
!X = 201.1, 3885.2, 12.0, 0.0, 120.0, 20.0, 1.2 | 1END!
1 X = 182.0, 3889.2, 25.0, 0.9, 550.0, 50.0, 0.9 ' 1END!
a

Data for each source are treated as a separate input subgroup
and therefore must end with an input group terminator.

b

"NSPEC" emission rates must be entered (one for every pollutant).
Enter emission rate of zero for secondary pollutants.

Number of non-gridded receptors (NREC) No default ! NREC = 3 !

'END!

Figure 4.2.1. Sample CALPUFF Control File (CALPUFF. INP).
Input Group 14 concluded and Input Group 15.
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a

X UTM Y UTM Ground
Receptor Coordinate Coordinate Elevation
No. (km) (km) (m)
1 ' X = 180.1, 3859.2, 22.0 ! IEND!
2 v X = 195.1, 3862.2, - 65.0 ! IEND!
3 v X = 21205, 3877.2, 105.0 ! IEND!
a

Data for each receptor are treated as a separate input subgroup
and therefore must end with an input group terminator.

Figure 4.2.1. Sample CALPUFF Control File (CALPUFF.INP).
Input Group 15 concluded.
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Variable

IBYR
IBMO
IBDY
IBHR
IRLG
NSPEC
NSE

CALPUFF Control File Inputs - Input Group 1

Type

General Run Control Parameters

Description

integer
integer
integer
integer
integer
integer

integer

Starting year of the CALPUFF run (two digits)
Starting month

Starting day

Starting hour (00-23)

Length of the run (hours)

Total number of species modeled

Number of species emitted

4-31

Default

Value



Variable

CALPUFF Control File Inputs - Input Group 2

Type

Technical Options

D
Description

MGAUSS

MCTSG

MSLUG

MTRANS

MSHEAR

MCHEM

MWET

MDRY

integer

integer

integer

integer

integer

integer

integer

integer

Control variable determining the vertical
distribution used in the near field
(0 = uniform, 1 = Gaussian)

CALPUFF subgrid scale complex terrain module
(CTSG) flag
(0 = CTSG not modeled, 1 = CTSG modeled}

Near—-field puffs are modeled as elongated 1
“slugs"?
(0 = no, 1 = yes)

Transitional plume rise modeled?

{0 = only final rise computed, 1 = transitional
rise computed). Note: Transitional plume rise

is always computed for sources subject to building
downwash effects.

Vertical wind shear above stack top modeled
in plume rise?
(0 = no, 1 = yes)

Chemical mechanism flag

0 = chemical transformation not mcdeled

1 transformation rates computed internally
(MESOPUFF 11 scheme)
user specified transformation rates used

2

(If MCHEM = 2, the user must prepare a file
(CHEM.DAT) with a diurnal cycle of transformation
rates)

Wet removal modeled?
(0 = no, 1 = yes)

Dry deposition modeled?

(0 = no, 1 = yes)

Note: The method used to determine dry
deposition velocities is specified by the user
on a species-by-species basis in Input Group 3.

4-32

efault

Value



CALPUFF Control File Inputs - Input Group 2 - Continued

Technical Options

Default
Variable Type Description Value
MDISP integer Method used to compute the horizontal and 3

vertical dispersion coefficients

1 = computed from values of o, and o, from
the SIGMA.DAT file

2 = computed from o, and ¢ which are
calculated internally ¥rom the
micrometeorological variables
(u,, w,, L, etc.)

3 = PGT dispersion coefficients used in RURAL
areas (computed using the ISCST multi-
segment approximation) and MP coefficients
used in URBAN areas

4 = same as 3 except PGT coefficients computed
using the MESOPUFF II equations
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Control File Inputs - Input Group 3

Species List

Input Group 3 consists of a table containing three integer flags for each
species. These flags indicate if a pollutant is modeled (0O=no, l=yes),
emitted (O=no, 1l=yes), and dry deposited (O=no, 1=yes, treated as a gas with
the resistance model, 2=yes, treated as a particle with the resistance model,

or 3=yes, user-specified deposition velocities used).

The chemical transformation scheme in CALPUFF is designed to simulate

the conversion of SO, — SOZ and NOx — HNO3 «—— NO Therefore, the five

pollutants in CALPUF? are labeled as SOZ’ SO;, NOX, HN83, and NOE. However,
by setting the appropriate flags controlling the various technical options

(chemical transformation, deposition, etc.), other reactive or non-reactive
pollutants can be simulated even through the pollutant labeis will refer to

the SOX/NOX system of pollutants.

The user has control over which species are to be emitted and dry
deposited in a particular run. If the dry deposition flag is set equal to 3
for any pollutant, a file called VD.DAT must be made available to the model.
This file contains a diurnal cycle of 24 user-specified deposition velocities

for each pollutant flagged (see Section 4.2.5).

The format of the species list table is:

DRY
SPECIES MODELED EMITTED DEPQSITED
NAME (0=NO, 1=YES) (0=NO, 1=YES) (0=NO,
1=COMPUTED-GAS
=COMPUTED-PARTICLE
3=USER-SPECIFIED)

BUILD-UP SPECIES

s02 =
S04 =
NOX =
HNG3 =
NC3 =

[ T Gy
- .

O O =k b =
~

N = cd N e

[T ST

LEND!
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CALPUFF Control File Inputs - Input Group 4

Grid Control Parameters

Default
Variable Type Description Value
NX integer Number of grid cells in the X direction of the -
meteorological grid
NY integer Number of grid cells in the Y direction of the -
meteorological grid
DGRID real Grid spacing (km) of the meteorological grid . -
XORIGKM real Reference UTM X coordinate (km) of the southwest -
corner of grid cell (1,1) of the meteorological
grid
YORIGKM real Reference UTM Y coordinate (km) of the southwest -
corner of grid cell (1,1) of the meteorological
grid
TUTMZN integer UTM zone of coordinates -
XLAT real Reference latitude (deg.) of fhe center of the-
modeling domain (used in solar elevation angle
calculations)
XLONG real Reference longitude (deg.) of the center of -
the modeling domain
XTZ real Reference time zone of the center of the-
' modeling domain(PST=8, MST=7, CST=6, EST=5)
NZ integer Number of vertical layers -
ZFACE real Cell face heights (m) for the meteorological grid -
array (NZ + 1 values must be entered). Note: Cell
center (grid point) height of layer "i" is
(ZFACE(i+1) + ZFACE(i)/2).
IBCOMP integer X index of lower left corner of the computational -
grid
(1 = IBCOMP = NX)
JBCOMP integer Y index of lower left corner of the computational -

grid
(1 = JBCOMP = NY)
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CALPUFF Control File Inputs - Input Group 4 - Continued

Grid Control Parameters

Default
Variable Type Description Value

TECOMP integer X index of upper right corner of the computational
grid
(1 = IECOMP = NX)

JBCOMP integer Y index of upper right corner of the computational -
grid
{1 = JECOMP = NY)

LSAMP logical Flag indicating if an array of gridded receptors -
(i.e., sampling grid) is used
(T = yes, F = no)

" IBSAMP integer X index of lower left corner of the sampllng grid -
(IBCOMP = IBSAMP = I[ECOMP)

JBSAMP integer Y index of lower left corner of the sampling grid -
(JBCOMP = JBSAMP = JECOMP)

IESAMP integer X index of upper right corner of the sampling -
grid (IBCOMP = IESAMP = IECOMP)

JESAMP integer Y index of upper right corner of the sampling -
grid (JBCOMP = JESAMP = JECOMP) ‘

MESHDN integer Nesting factor of the sampling grid (MESHDN = 1) -
The grid spacing of the sampling grid is
DGRIDKM/MESHDN.



CALPUFF Control File Inputs - Input Group 5
Output Options

Default
“Variable Type Description Value

ICON integer Control variable for creation of an output 1
disk file (CONC.DAT) containing concentrations
fields (species stored in this file are
controlled by the output species table described
below). :
(0 = do not create CONC.DAT, 1 = create CONC.DAT)

IDRY integer Control variable for creation of an output 1
disk file (DFLX.DAT) containing dry flux
fields (the species stored in this
file are controlled by the output species
table in Input Group 5 described below).
(0 = do not create DFLX.DAT, 1 = create DFLX.DAT)

IWET integer Control variable for creation of an output 1
disk file (WFLX.DAT) containing wet flux fields.
(The species stored in this file are controlled
by the output species table in Input Group 5
described below).
(0 = do not create WFLX.DAT, 1 = create WFLX.DAT)

ICPRT integer ffntrol variable for printing of concentration 0]
ffffds to the output list file (CALPUFF.LST).
(0 do not print any concentrations,
1 print concentrations indicated in output
species table) :

IDPRT integer Control variable for printing of dry flux 0
fields to the output list file (CALPUFF.LST).
(0 = do not print any dry fluxes,
1 print dry fluxes indicated in output
species table)

IWPRT 1integer Control variable for printing of wet flux 0]
fields to the output list file (CALPUFF.LST).
(0 = do not print any wet fluxes,
1 = print wet fluxes indicated in output
species table)

ICFRQ 1integer Printing interval for the concentration fields. 1
Concentrations are printed every "ICFRQ" hours.
(Used only if ICPRT = 1).

IDFRQ integer Printing interval for the dry flux fields. 1

Dry fluxes are printed every "IDFRQ" hours.
(Used only if IDPRT = 1).
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CALPUFF Control File Inputs - Input Group 5 - Continued

Variable Type

Qutput Options

Description

IWFRQ integer

IMESG integer

IDMESG integer

Printing interval for the wet flux fields.
Wet fluxes are printed every "IWFRQ" hours.
(Used cnly if IWPRT = 1).

Control variable determining if messages tracking
the progress of the run are written to the screen
(0 = not written, 1 = written)

Fortran unit number of the screen
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Default -
Value



CALPUFF Control File Inputs - Input Group 5
QOutput Options

In addition to the variable described above, Input Group 5 also contains
a table of species with a series of flags indicating if the pollutant’s
concentration and wet/dry flux fields are to be printed to the output 1list
file (CALPUFF.LST) or stored in the output disk files (CONC.DAT, DFLX. DAT,
and WFLX.DAT).

The format of the species output table is shown below. A value of 0

indicated "no", and a value of 1 indicates "yes".

SPECIES LIST FOR OUTPUT OPTIONS

-------- CONCENTRATIONS ========-  ~eise-ccces DRY FLUXES ==---cc-===  =z=eseses WET FLUKES ==--nnn-
SPECIES

NAME PRINTED ? SAVED ON DISK ? PRINTED ? SAVED ON DISK ? PRINTED ? SAVED ON DISK ?
1502 = 1 . 1 , 0 , 0 , 0 , 0 !

1 S04 = 0 . 0 , 0 , 0 , 0 \ 0 !

L NOX = 0 . 0 , 0 , 0 \ 0 , 0 !

! HNO3 = 0 , 0 , 0 , 0 , 0 , 0 !

1 NO3 = 0 , 0 . 0 , 0 . 0 , 0 !
LEND!
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CALPUFF Contrel File Inputs - Input Group 6
Subgrid Scale Complex Terrain (CTSG) Inputs

Default
Variable Type Description Value
(Input Group 6a - General CTSG Parameters)

NHILLS integer Number of subgrid scale terrain features 0

NCTRECS integer Number of special subgrid scale complex terrain 0
receptors
(Input Group 6b - Hill Information)

XC real X coordinate (km) of the center of the hill -
on the subgruid scale metecrclogical grid

YC real Y coordinate (km) of the center of the hill -
on the meteorologlcal grid

THETAH real Orientation for the major axis of the hill (in -
degrees) clockwise from north

ZGRID real Height (m) of the "zero-plane" of the grid above -
mean sea level

RELIEF real Height (m) of the crest of the hill above the grid -
elevation

EXPO1 real Hill shape exponent for the major axis of the hill -

EXPQ2 ‘ real Hill shape exponent for the minor axis of the hill -

SCALE1 real Horizeontal length scale of the hillalong the -
ma jor axis

SCALE2 real Horizontal length scale of the hill along the -
minor axis

AMAX1 - real Maximum allowed axis length for the major axis -
of the hill

AMAX2 real Maximum allowed axis length for the minor axis -
of the hill

The variables in Input Group 6b are entered for each of the "NHILLS"
subgrid scale hills treated in the model run. The data for each hill is
treated as a separate input subgroup, and therefore must end with an input

group terminator (i.e., 'END!). The format of Input Group éb is shown below.
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CALPUFF Control File Inputs - Input Group 6
Subgrid Scale Complex Terrain (CTSG) Inputs

1 ww

RILL INFORMATION

HILL XC YC THETAH ZGRID RELIEF EXPC 1 EXPQ 2 SCALE 1 SCALE 2 AMAX1
NO. (km) (km) (deg.) (m) (m) (m) (m) {m) (m) (m)

1V HILL = 2.5 2.0 69. 1310. 300. 1.9 1.24 1523. 2896. 2000.
2 I HILL = 5.0 0.0 46. 1310. 230. 1.50 1.50 3000. 1000. 4000.

Note that the hill number is an optional user comment which is outside of
the delimiter containing the required data. The data for each hill must

follow the opening delimiter and "HILLDAT=". The data for each hill is

followed by a closing delimiter and an input group terminator (i.e., !END!).
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1500.
2000.

LEND
VEND



CALPUFF Control File Inputs - Input Group 6

Subgrid Scale Complex Terrain (CTSG) Inputs

(Input Group 6c - CTSG Receptor Data)

X coordinate (km) on the meteorological grid
system of a CTSG receptor

Y coordinate (km) on the meteorological grid
system of a CTSG receptor

Height (m) of the ground above mean sea level
at the CTSG receptor

Variable Type Description
XRCT real

YRCT real

ZRCT real

IHH integer

. Hill number asscciated with this CTSG receptor

Default
Value

The variables in Input Group 6c are entered for each of the "NCTRECS"

complex terrain receptors in the model run. The data for each receptor is

treated as a separate input subgroup, and therefore must end with an input

group terminator (i.e., !'END!). The format of Input Group 6c is shown below.

The data for each CTSG receptor must follow an opening delimiter and

"CTREC=".

COMPLEX TERRAIN RECEPTOR INFORMATION

XRCT YRCT ZRCT IHH

Ckm) C(km) (m)
CTREC = 2.5 1.0 1430. 1 ! IEND!?
CTREC = 1.0 1.5 1430. 1 ! IEND!
CTREC = 2.5 2.0 1580. 1 i IEND!
CTREC = 5.0 0.0 1525. 2 ! 1END!
CTREC = 4.5 0.0 1430. 2 ! 1END!

an input group terminator (i.e., 'END!).

The data for each receptor is followed by a closing delimiter and



CALPUFF Control File Inputs - Input Group 7

Dry Deposition Parameters - Gases

Input Group 7 consists of a table containing the following five
parameters which are required by the resistance deposition model for

computing deposition velocities for gases:

- Pollutant diffusivity (cm®/s) (see Eqn. 2.7-10)

* Aqueous phase dissociation constant, «, (see Eqn. 2.7-17)
* Pollutant reactivity (see Eqn. 2.7-15)

*» Mesophyll resistance, T (s/cm) (see Section 2.4.1)

* Henry’s Law coefficient, H (dimensionless) (see Eqn. 2.7-17)
These parameters must be specified for each pollutant with a dry
deposition flag of "1" in the species list (Input Group 3) indicating the use
of the resistance model for a gas.

The format of the input table is shown below:

new table coming

----------------------------------------------------------------------------

SPECIES  DIFFUSIVITY ALPHA STAR REACTIVITY  MESOPHYLL RESISTANCE HENRY'S LAW COEFFICIENT
NAME (cm**2/s) (s/cm) (dimensionless)

t s02 = 0.1509 s 1.0083 8.0 , 0.0 s 4.e-2

I NOX =- 0.1656 . 1.00 , 8.0 5.0 . 3.5

! HNO3 = 0.1628 s 1.00 , 18.0 0.0 , 8.e-8

1END|
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CALPUFF Control File Inputs - Input Group 8

Dry Deposition Parameters - Particles
Input Group 8 consists of a table containing the geometric mass mean
diameter (microns) and the geometric standard deviation (microns) required by

the resistance deposition model for computing deposition velocities for

particulate matter.

These parameters must be specified for each pollutant with a dry
deposition flag of "2" in the species list {(Input Group 3) indicating the use

of the resistance model for a pollutant deposited as particulate matter.

The format of the input table is shown below:

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

SPECIES GEOMETRIC MASS MEAN GEOMETRIC STANDARD
NAME DIAMETER DEVIATION
(microns) (microns)

g %))
& R
nou
o o
N .
& &
NN
o o
oo

'END!
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CALPUFF Control File Inputs - Input Group 9

Miscellaneous Dry Deposition Parameters

real Reference cuticle resistance (s/cm)
real Reference ground resistance (s/cm)

real Reference pollutant reactivity

Variable Type Description

RCUTR

(see Eqn. 2.7-15)
RGR

(see Eqn. 2.7-16)
REACTR

(see Eqn. 2.7-15)
IVEG

integer Vegetation state in unirrigated areas
1 vegetation is active and unstressed
2 vegetation is active and stressed
3 vegetation is inactive
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Default

Value

17.



CALPUFF Control File Inputs - Input Group 10
Wet Deposition Parameters

Input Group 10 consists of a table containing pollutant-dependent values
of the scavenging coefficient, A, defined by Equation (2.9-2), for both
liquid and frozen precipitation types. The format of the input table is

shown below.

INPUT GROUP: 10 -- Wet Deposition Parameters

-1
Scavenging Coefficient -- Units: (sec)

Pol lutant Liquid Precip. Frozen Precip.
1 so2 = 3.0e-5 . 0.0 !
! sS04 = 10.0e-5 . 3.0e-5 !
I NOX = 0.0 , 0.0 '
1 HNO3 = 6.0e-5 s 0.0 !
1 NO3 = 10.0e-5 R 3.0e-5 f
TEND!
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CALPUFF Control File Inputs - Input Group 11

Variable Type
MOZ integer
BLKO3 real
BLKNH3 real
RNITE1 real
RNITE2 real
RNITE3 real

Chemistry Parameters

Description

Contrel variable for the input of hourly
ozone data used in the chemical transformation
module
(Used only if MCHEM=1)

0 = use a constant background ozone value in
chemistry calculation
use hourly ozone concentrations from the
OZONE. DAT data file

1

Background ozone concentration in ppb 80.
(Used only if MCHEM=1 and MOZ=0 or if

(MOZ=1 and all hourly ozone data are missing))
Background ammonia concentration in ppb

Nighttime SO, loss rate in percent/hour
(k1 in Eqn. 5.8—2)

Nighttime NO_ loss rate in percent/hour
(k, in Eqn. 2.8-3)

Nighttime HNO, formation rate in percent/hour
(k3 in Eqn. 278-4)
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Default

Value

10.

0.2

2.0

2.0



CALPUFF Control File Inputs - Input Group 12

Dispersion Parameters

Total puff travel distance (km) beyond which
the time—-dependent dispersion equation of

Stability class used to determine dispersion
rates for puffs above the boundary layer
(e.g., 6 = F stability)

Vertical dispersion constant for stable
conditions (k1 in Eqn. 2.7-3)

Vertical dispersion constant for neutral/unstable

5 in Eqn. 2.7-4)

Land use categories associlated with urban

Variable Type Description
TMDEP real
Heffter (1965)
JSUP integer
CONK 1 real
CONK2 real
conditions (k
IURB1, integers
IURB2

areas. MP dispersion coefficients are used
when puff is over land use type IURB1 through
IURB2, and if MDISP = 3 or 4.
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Default
Value

10.0

0.01

0.10

100,
199



CALPUFF Control File Inputs - Input Group 13

Point Source Parameters

(Input Group 13a - General Data)

Number of point sources with constant emission

Number of point sources with arbitrarily-varying
emission parameters (If NPT2 > O, the point
source emissions file PTEMARB.DAT must be

(Input Group 13b - Point Source Data for Sources
with Constant Stack and Emission Parameters)

X coordinate (km) of the stack on the
meteorological grid

Y coordinate (km) of the stack on the
meteorological grid

Stack base elevation (m) above mean sea level

Stack gas exit velocity (m/s)
Stack gas exit temperature (deg. K)
Building downwash flag

0 = building downwash not modeled,

building downwash modeled

Emission rate (g/s) of each modeled species

Variable Type Description
NPT1 integer
parameters
NPT2 integer
provided)
XUTM real
YUTM real
HSTAK real Stack height (m)
SELEV real
DIAM real Stack diameter (m)
EXITW  real
EXITT real
IDOWN integer
1 =
EMS real
array

Note: "NSPEC" values must be entered.

Default

Value

The variables in Input Group 13b are entered for each of the "NPT1"

point sources with constant emission parameters.

The data for each source is

treated as a separate input subgroup, and therefore, must end with an input

group terminator (i.e., !END!). The format of Input Group 13b is shown

below.
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CALPUFF Control File Inputs - Input Group 13

Point Source Parameters

a

b c
Source X UTM Y UTM Stack Base Stack Exit Exit Bldg. Emission
No. Coordinate Coordinate Height Elevation Diameter velocity Temp. Downwash Rates
Ckm) km) (m) (m) (m) (m/s) (deg. K) (g/s)
1 b X = 196.1, 3866.2, 5.5, 0.0, 2.0, 4.5, 273., 0 R 1.2
2 1 x= 172.0, 3859.2, 20.5, 0.0, 2.2, 3.5, 283., 1 R 0.9
3 1 X= 180.1, 3869.2, 85.0, 0.0, 4.5, 12.0, 450., 1 p 22.9
a
Data for each source receptor are treated as a separate
input subgroup and therefore must end with an input group terminator.
b
NOTE: 0 = No building downwash modeled, 1 = downwash modeled
c

“NSPEC" emission rates must be entered (one for every pollutant).
Enter emission rate of zero for secondary pollutants.

Note that the source number is an opticnal user comment which 1is cutside of
the delimiter containing the required source data. The data for each source
must follow an cpening delimiter and "¥X=". The data for each source is

fellowed by a closing delimiter and an input group terminator.
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YEND!



CALPUFF Control File Inputs - Input Group 13

Point Source Parameters

Default
Variable Type Description Value

(Input Group 13c - Building Dimension Data)

WIDTH real Array of 36 direction-specific builging o -
array digensions for flow vectors from 10 -360 in
10 increments

HEIGHT real Array of 36 direction-specific building -

array di@ensions for flow vectors from 10°-360° in
10 increments

The variables in Input Group 13c are entered for each point source for
which IDOWN=1 in Input Group 13b. The data for each point source is treated
as a separate input subgroup and therefore must end with an input group

terminator (i.e., !'END!). The format of Input Group 13c¢ is shown below.

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

Source
No. Effective building width and height (in meters) every 10 degrees
2 ! WIDTH =36 * 12.0 !
2 ! HEIGHT = 36 * 22.5 |
TEND!?
3 ! WIDTH = 20 * 0.0, 45.5, 48.5, 52.5, 13 * 0.0 !
3 ! HEIGHT = 20 * 0.0, 78.0, 78.0, 78.0, 13 * 0.0 )
1END!

Note that the source number is an optional user comment which is outside
of the delimiters. The data for each source must follow an opening
delimiter and either "WIDTH=" or "HEIGHT=". The data for each source is
followed by a closing delimiter and an input group terminator (i.e., 'END!).
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CALPUFF Control File Inputs - Input Group 14

Area Source Parameters

Default
Variable Type Description Value

(Input Group 14a - General Area Source Data)

NAR1 integer Number of area sources with constant emission -
parameters

IGRDAR integer Gridded area source data used? -
(0 = no, 1 = yes)

AEFFHT real Effective height (m) of gridded area source -
emissions
ASIGYI real Initial horizontal dispersion coefficient (o ), -

in meters, of gridded area source emissions

ASIGZI real Initial vertical dispersion coefficient (02),
in meters, of gridded area source emissions

(Input Group 14b - Area Source Data for Sources
with Constant Emissions)

XUT™ real X coordinate (km) of the center of the area -
source on the meteorological grid

YUTM real Y coordinate (km) of the center of the area -
source on the meteorological grid

HTEFF | real Effective height (m) of the area source -

AELEV . real Base elevation (m) above mean sea level -

SIGYI real Initial horizontal dispersion coefficient (cy), -

in meters, of the area source

SIGZI real Initial vertical dispersion coefficient (02), -
in meters, of the area source

EMIS real Emission rate (g/s) of each modeled species -
Note: "NSPEC" values must be entered
The variables in Input Group 14b are entered for each of the "NAR1" area
sources with constant emissions. The data for each source is treated as a
separate input subgroup, and therefore, must end with an input group

terminator (i.e., !'END!). The format of Input Group 14b is shown below.
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CALPUFF Control File Inputs - Input Group 14

Area Source Parameters

a

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

b
X UTM Y UTM Effect. Base Initial Initial Emission
Coordinate Coordinate Height Elevation Sigma y Sigma z Rates
(km) (km) (m) (m) (m) (m) (g/s)
X = 201.1, 3886.2, 12.0, 0.0, 120.0, 20.0, 1.2 1 IEND!
! X = 182.0, 3889.2, 25.0, 0.0, 550.0, 50.0, 0.9 ! IEND!

Data for each source.are treated as a separate input subgroup
and therefore must end with an input group terminator.

b

"NSPEC" emission rates must be entered (one for every pollutant).
Enter emission rate of zero for secondary pollutants.

Note that the receptor number is an optional user comment which is outside of
the delimiter. The data for each source must follow an opening delimiter

and "X=". The data for each source is followed by a closing delimiter and an
input group terminator.
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CALPUFF Contrel File Inputs - Input Group 15
Non-Gridded (Discrete) Receptor Data

(Input Group 15a - General Discrete Receptor

integer Number of non-gridded receptors

(Input Group 15b - Discrete Receptor Data)

real X coordinate (km) of the receptor on the
meteorological grid

real Y coordinate (km) of the receptor on the
meteorclogical grid

Variable Type Description
Data)

NREC

XUTM

YUTM

ELEV

F

real Ground elevation (m) above mean sea level
of the receptor ‘

Default

Value

The variables in Input Group 15b are entered for each of the "NREC"

discrete receptors.

The data for each receptor is treated as a separate

input subgroup, and therefore, must end with an input group terminator (i.e.,

'END! ).

The format of Input Group 15b is shown below.

- a
NON-GRIDDED (DISCRETE) RECEPTOR DATA

X UTM Y UTM Ground
Receptor Coordinate Coordinate Elevation
No. (km) Ckm) (m)
1 I X = 180.1, 3859.2, 22.0 ! 1END!
2 X = 195.1, 3862.2, 65.0 ! 1END!
3 1 X = 212.5, 3877.2, 105.0 1 1END!

Data for each receptor are treated as a separate input subgroup
and therefore must end with an input group terminator.

The data for each receptor must folleow an opening delimiter and "X=".

The data for each receptor is followed by a closing delimiter and an input

group terminator (i.e., !'END!).
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4.2.2 Meteorological Data File (CALMET.DAT)

The CALMET.DAT file contains the meteorological data fields required to
drive the CALPUFF model. It also contains certain geophysical fields, such
as terrain elevations, surface roughness lengths, and land use types, used by
both the CALMET meteorological model and CALPUFF. Although the input
requirements of CALPUFF are designed to be directly compatible with CALMET,
meteorological fields produced by other meteorological models can be
substituted for the CALMET output as long as the required variables are
produced and the output is reformatted to be consistent with the CAIMET.DAT

file specifications described in this section.
CALMET.DAT File - Header Records

The- CALMET.DAT file consists of a set of up to fourteen header records,
followed by a set of hourly data records. The header records contains a
descriptive title of the meteorological run, information including the
horizontal and vertical grid systems of the meteorological grid, the number,
type, and coordinates of the meteorological stations included in the CALMET
run, gridded fields of surface roughness lengths, land use, terrain
elevations, leaf area indexes, and a.pregcompute field of the closest surface

meteorological station number to each grid point.

The actual number of header records may vary because, as explained
below, records containing surface, upper air, and precititation station

coordinates are not included if these stations were not included in‘the run.

The following variables stored in the CALMET.DAT header records are
checked in the setup phase of the CALPUFF model run to ensure'compatibility
with variables specified in the CALPUFF control file: number of grid cells
in the X and Y directions, grid size, reference UTM coordinates of the grid
origin, and UTM zone of the grid origin.
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Sample Fortran read statements for the CALMET.DAT header records are:

-—— Header record 1 —-— Run title
READ{iunit)TITLE
——— Header record 2 —— General run and grid information

READ(iunit)VERMET, LEVMET, IBYR, IBMO, IBDY, IBHR, IBTZ, IRLG, IRTYPE,
1 NXM, NYM, N2M, XGRIDM, XCORIGM, YORIGM, IUTMZNM, IWFCOD, NSSTA,
2 NUSTA, NPSTA, NOWSTA, NLU, IWAT1, IWAT2, LCALGRD

-—— Header record 3 -- Vertical cell face heights (nz+l1 values)

READ(iunit)CLAB1, ZFACEM

——— Header records 4 and 5 -- Surface station coordinates.
if {(nssta.gt.0)then
READ(iunit)CLAB2, XSSTA
READ(iunit)CLAB3, YSSTA
endif

——— Header records 6 and 7 -- Upper air station coordinates
if (nusta. gt.0)then
READ (iunit)CLAB4, XUSTA
READ(iunit)CLABS, YUSTA
endif

--— Header records 8 and 9 —— Precipitation station coordinates
if(npsta.gt.0)then
READ(iunit)CLAB6, XPSTA
READ(iunit)CLAB7, YPSTA
endif

~—— Header record 10 -- Surface roughness lengths
READ(iunit)CLABS,Z0

—-- Header record 11 —-— Land use categories

READ(iunit)CLAB9, ILANDU
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¢ —--- Header record 12 -- Terrain elevations

READ(iunit)CLAB10, ELEV

¢ ——-- Header record 13 - Leaf area indexes

READ(iunit)CLAB11, XLAI

¢ -=-— Header record 14 - Nearest surface station to each grid point
READ(iunit)CLAB12, NEARS

where the following declarations apply:

real ZFACEM(nzm+1), XSSTA(nssta), YSSTA(nssta), XUSTA(nusta), YUSTA(nusta)
real XPSTA(npsta), YPSTA(npsta)

real 2Z0(nxm,nym),ELEV(nxm, nym), XLAI (nxm, nym)

integer ILANDU(nxm, nym), NEARS (nxm, nym)

character*80 TITLE(3)

character*8 VERMET, LEVMET, CLAB1, CLAB2, CLAB3, CLAB4, CLABS, CLAB6
character*8 CLAB7, CLABS, CLAB9, CLAB10, CLAB11, CLAB12

logical LCALGRD
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" CALMET.DAT file - Header Records

Header Variable Variable
Record No. No. Name Typea

1 1 TITLE C*80
array

2 1 VERMET c*3

2 2 LEVMET c*8

2 3 IBYR integer

2 4 IBMO integer

2 5 IBDY integer

2 6 IBHR integer

2 7 IBTZ integer

2 8 IRLG integer

2 9 IRTYPE integer

2 10 NXM integer

2 11 NYM integer

2 12 NZM integer

2 13 XGRIDM real

2. 14 XORIGM real

2 15 YORIGM real

2 16 IUTMZNM integer

a C*80 = Character®so0
C*8 = Character*s
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Description

Array with three 80-character
lines of the user’s title of
the CALMET run

CAIMET model version number
CAIMET model level number
Starting year of CALMET run
Starting month

Starting day

Starting hour

Base time zone (0S=EST, 06=CST,
07=MST, 08=PST)

Run length (hours)

Run type (must be run type 1
to drive CALPUFF)

Number of grid cells in the
X direction

Number of grid cells in the
Y direction

Number of vertical layers
Grid spacing (m)

UIM X coordinate (m) of south-
west corner of grid point (1,1)

UIM Y coordinate (m) of south-
west corner of grid point (1,1)

UTM zone of coordinates



CALMET.DAT file - Header Records

Header Variable Variable

Record No. No. Name Typea
2 17 IWFCOD integer
2 18 NSSTA integer
2 19 NUSTA integer
2 20 NPSTA integer
2 21 NOWSTA integer
2 22 NLU integer
2 23 IWAT1 integer
2 24 IWAT2 integer
2 25 LCALGRD logical
3 1 CLAB1 Cc*8
3 2 ZFACEM real

array

b
4 1 CLAB2 C*8
a® 2 XSSTA real

a C*8 = Character”s

Included only if NSSTA > O
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Description

Wind field module used
(O=objective analysis,
l=diagnostic model)

Number of surface
meteorological stations

Number of upper air stations

Number of precipitation
stations

Number of overwater stations
Number of land use.categories
Range of land use categories

corresponding to water surfaces
(IWAT1 to IWAT2, inclusive)

Flag indicating if special
meteorological parameters
required by CALPUFF and the
CTSG module of CALPUFF are
contained in the file (i.e.,
LCALGRD must be TRUE to use the
CTSG option of CALPUFF)

Variable label (’ZFACE')
Heights (m) of cell faces
(N2M + 1 values)

Variable label (’XSSTA’)

X UTM coordinates (m) of each
array surface met. station



CALMET.DAT file - Header Records

Header Variable Variable a
Record No. No. Name Type Description
Sb 1 CLAR3 c*8 Variable label (’YSSTA’)
5P 2 YSSTA real Y UTM coordinates (m) of
each array surface met. station

6¢ 1 CLAB4 C*8 Variable label (’XUSTA’)

6° 2 XUSTA real X UM coordinates (m) of each
array upper air met. station

7€ 1 CLABS c*8 Variable label (’YUSTA’)

7¢ 2 YUSTA real Y UTM coordinate (m) of each

- array upper air met. station

g% 1 CLAB6 c*8 Variable label (’XPSTA’)

8d 2 XPSTA real X UTM coordinate {(m) of each
array precipitation station

9d 1 CLAB7 C*8 Variable label (' YPSTA’)

o4 2 YPSTA real Y UTM coordinate (m) of each
‘array precipitation station

10 i CLAB8 c*3 Variable label (’20;)

10 2 Z0 real Gridded field of surface
array roughness lengths (m)

11 1 CLAB9S c*8 Variable label (’ ILANDU’)

11 2 ILANDU integer Gridded field of land use
array category for each grid cell

2 cg = Character*s
b

Included only if NSSTA > O
© Included only if NUSTA > O
d Included only if NPSTA > O
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CALMET.DAT file - Header Records

Header Variable Variable a
Record No. No. Name Type
12 ) 1 CLAB10 C*8
12 2 ELEV real
array
13 1 CLAB11 C*8
13 2 XLAI real
array
14 1 CLAB12 C*8
14 2 NEARS integer
array

a C*8 = Character*8
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Description

Variable label ("ELEV’)
Gridded field of terrain
elevations for each grid cell
Variable label (’XLAI’)
Gridded field of leaf area
index for each grid cell
Variable label (’NEARS’)

Nearest surface met. station
to each grid point



CAILMET.DAT File - Data Records

The CALMET.DAT data records include houfly fields of winds and
meteorclogical variables. In additional to the regular CAIMET output
variables, the CAIMET.DAT file may contain three—dimensional fields of the
vertical velocity and air temperature. The presence of these fields in the

CAILMET output file is flagged by the header record logical variable, LCALGRD,
having a value of TRUE.

The data records contain three-dimensional gridded fields of U, V, and W
wind components and air temperature, two-dimensional fields of PGT stability
class, surface friction velocity, mixing height, Monin-Obukhov length,
convective velocity scale, and precipitatlion rate, and values of the
temperature, air density, short-wave solar radiation, relative humidity, and

precipitation type codes defined at the surface meteorological statioms.
Sample Fortran read statements for the CALMET.DAT data records are:

¢ ——— Read U, V, W wind components

Loop over vertical layers, k

READ(iunit)CLABU, ((UMET(i, j,k), i=1,nxm), j=1, nym)
READ(iunit)CLABYV, ({(VMET(i, j,k), i=1,nxm), j=1, nym)
1f (LCALGRD)READ(iunit)CLABW, ((WMET (1, j, k), i=1,nxm), j=1, nym)

L——End loop over vertical layers

¢ ——-= Read 3-D temperature field
1f (LCALGRD)

Loop over vertical layers, k

READ(iunit)CLABT, ((TMET(i, j, k), i=1, nxm), j=1, nym)

L——Fnd loop over vertical layers
endif
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¢ ——— Read 2-D meteorolbgical fields
READ(iunit)CLABSC, IPGT
READ(iunit)CLABUS, USTAR
READ(iunit)CLABZI, HTMIX
READ(iunit)CLABL, XMONIN
READ(iunit )CLABWS, WSTAR
READ(iunit )CLABRMM, RMM

¢ -—- Read 1-D variables defined at surface met. stations
READ(iunit )CLABTK, TEMPSS
READ(iunit )CLABD, RHOSS
READ(iunit)CLABQ, QSWSS
READ(iunit )CLABRH, IRHSS
READ(iunit)CLABPC, IPCODE

where the following declarations apply:

real UMET(nxm,nym,nzm),VMET(nxm,nym,nzm),WMET(nxm,nym,nzm)

real TMET(nxm, nym, nzm)

real USTAR(nxm, nym), HTMIX(nxm, nym), XMONIN (nxm, nym)

real WSTAR(nxm, nym), RMM(nxm, nym)

real TEMPSS(nssta),RHOSS(nssta), QSWSS(nssta)

integer IPGT(nxm,nym) '

integer IRHSS(nssta), IPCODE(nssta)

character®8 CLABU, CLABV, CLABW, CLABT, CLABSC, CLABUS, CLABZI
character*8 CLABL, CLABWS, CLABRMM, CLABTK, CLABD, CLABQ, CLABRH
character*8 CLABPC
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CALMET.DAT file - Data Records

Variable label (‘U-LEVxxx’, where
xxx indicates the layer number)

U-component (m/s) of the winds
at array each grid peint

Variéble label (‘V-LEVxxx’, where
xxx indicates the layer number)

"V-component (m/s) of the winds at

Variable label (‘W-LEVxxx’, where
xxx indicates the layer number)

W-component (m/s) of the winds at

Record Variable Variable a
Type No. Name Type Description
1 1 CLABU C*8
1 2 UMET real
array
2 1 CLABV C*8
2 2 VMET real
array each grid point
b
3 1 CLABW Cc*g
b
3 2 WMET real
array each grid point

(Record types 1,2,3 repeated NZM times (once per layer) as a set)

b

4 1 CLABT

TMET

(Record type 4 repeated NZM times (once

CLABSC

IPGT

& c* 8 = Character®s

c*8

real
array

c*s8

integer
array

Variable label (‘T-LEVxxx’, where
xx¢ indicates the layer number)

Air temperature (deg. X) at each
grid point

per layer))

Variable label (‘IPGT’)

PGT stability class

Record types 3 and 4 are included only if LCALGRD is TRUE
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CALMET.DAT file - Data Records

Record Variable Variable a
Type No. Name Type Description
6 1 CLABUS C*8 Variable label ( ‘USTAR’)
6 2 USTAR real Surface friction velocity (m/s)
array
7 1 CLABZI C*8 Variable label (‘2I’)
7 2 HIMIX real Mixing height (m)
array
8 1 CLABL C*s - Variable label (‘EL’)
8 2 XMONIN ~ real Monin-Obukhov length (m)
array
9 1 CLABWS Cc*s Variable label (‘WS’)
9 2 WSTAR real Convective velocity scale (m/s)
_ array
10 1 CLABRMM C*8 Variable label ( ‘RMM’)
i0 . 2 RMM real Precipitation rate (mm/hr).
array Required only if wet
deposition is modeled.
11 1 CLABTK Cc*8 Variable label ( ‘TEMPK’)
11 2 TEMPSS . real Temperature (deg. K) at each
array - surface met. station
12 1 CLABD C*8 Variable label ( ‘RHO’)
12 2 RHOSS real Air density (kg/ma) at each
array surface met. station

aC*S = Character™*s

4-65



Record Variable Variable a
Type No. Name Type
13 1 CLABQ c*3
13 2 QSWsS real

array
14 1 CLABRH C*3
14 2 IRHSS integer

array
15 1 CLABPC c*8
15 2 IPCODE real

a C*8 = Character*8

array
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CAIMET.DAT file — Data Records

Description

Variable label (‘QSW’)

Short-wave solar radiation (W/mz)
at each surface met.

station

Variable label (‘IRH’)

Relative humidity (percent) at
each surface met.

station

Variable label (‘IPGT’)

Precipitation type code



CALMET.DAT file - Data Records

Record Variable Variable a
Type No. Name Type
6 1 CLABUS c*g8
6 2 USTAR real
array
7 1 CLABZI C*3
7 2 HIMIX real
array
8 1 CLABL C*3
8 2 XMONIN real
array
9 1 CLABWS C*8
9 2 WSTAR real
array
10 1 CLABRMM C*38
10 . 2 RMM real
array
11 1 CLABTK c*8
11‘ 2 TEMPSS real
. array
12 1 CLABD C*8
12 2 RHOSS real
array

aC*S = Character*s
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Description

Variable label (‘USTAR’)

Surface friction velocity (m/s)

Variable label (‘ZI’)

Mixing height (m)

Variable label (‘EL’)

Monin-Obukhov length (m)

Variable label (‘WS’)

Convective velocity scale (m/s)

Variable label ( ‘RMM’)

Precipitation rate (mm/hr).
Required only if wet

-deposition is modeled.

Variable label ( ‘TEMPKX’)
Temperature (deg. K) at each
surface met. station
Variable label ( ‘RHO’)

Air density (kg/ms) at each
surface met. station



CALMET.DAT file - Data Records

Record Variable Variable a
Type No. Name Type
13 1 CLABQ C*s
13 2 QsSWsSSsS real

array
14 1 CLABRH c*3
14 2 TRHSS integer

array
15 1 CLABPC c*s
15 2 IPCODE real

array

a C*8 = Character*s
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Description

Variable label (‘QSW’)

Short-wave solar radiation (W/mz)
at each surface met.

staticn

Variable label { ‘IRH’)

Relative humidity (percent) at
each surface met.

station

Variable label ( ‘IPGT’)

Precipitation type code



4.2.3 Point Soufce Emissions File With Arbitrarily Varying Emissions
(PTEMARB. DAT) '

The PTEMARB.DAT file contains point source emissions data for sources with
detailed, arbitrarily varying emissions parameters. In the PTEMARB.DAT file,
values for the stack parameters and emission rates can be specified for each

time step in the run. Plume rise is computed within the CALPUFF model for each
source.

PTEMARB. DAT is a sequential, unformatted data file consisting of three header
records, followed by a set of data records containing time-invariant source
information; The time~invariant records contain the stack height, diameter,
coordinates, and optional descriptive codes for each source. The time varying
emissions and stack parameter data follow in subsequent records. One data record

per source is required for each time period (e.g.,usually at hourly intervals).

The data in the PTEMARB.DAT file is independent of the horizontal and
verfical grid systems being used in the model. The horizontal coordinates are
specified in terms of UTM coordinates. The vertical layers receiving the
emissions of the source are based on the plume rise of the source computed
internally by the model. However, the PTEMARB.DAT file does contain

time~-dependent data specifying the emission parameters for a particular time
period.
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PTEMAREB. DAT File - Header Records
The header records of the PTEMARB.DAT file contain the number of sources,
starting and ending time periods of data in the file, and a list of the

emitted species. Sample Fortran read statements are:

READ(iunit )FNAME2, NSRC2,NSE2, TUTMZ2, IBDATZ2, IBTIM2, IEDATZ2,
1 IETIMZ2, VRS2, LABEL2

READ{iunit)CSLST2
READ (iunit )XMWEM2

where the following declarations apply:

CHARACTER"™12 FNAME2, VRS2, LABEL2, CSLST2(nse2)
REAL XMWEM2 (nse2)
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No. Variable
1 FNAME2
2 NSRC2
3 NSE2
4 IUTMZ2
3 IBDAT2
6 IBTIM2
7 IEDAT2
8 IETIM2
9 VRS2

10 LABEL2

PTEMARRB. DAT - Header Recérd 1 - General Data

a Sample
Type Description Values
C*12 Data set name PTEMARB

integer Number of sources in the file 10

integer Number of species emitted 3

integer UTM zone in which source coordinates are 11

specified
integer Date of beginning of data in the file 84220
(YYJJJ, where YY=year, JJJ=Julian day)

integer Hour of beginning of data in the file 00
(00-23, LST)

integer Date of ending of data in the file 84224
(YYJJJ, where YY=year, JJJ=Julian day)

integer Hour of ending of data in the file 23
(00-23, LST)

C*12 Data set version Base Case

c*12 Data set label Ma jor pts.

3 C*12 = Character*12
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PTEMARB. DAT - Header Record 2 - Species

No. Typea Description

1 C*12 Species identifier for species 1

2 C*12 Species identifier for speéies 2

3 C*12 Species identifier for species "NSE2"

E 3
"NSE2" elements of CSLST2 array
% C*12 = Character*12
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List

Sample
Values

S02
S04

NOX



PTEMARR. DAT - Header Record 3 - Molecular Weights

- Sample
No. Type Description Values
real Molecular weight for species 1 64. (S02)
2 real Molecular weight for species 2 96. (S04)
NSE2 Real Molecular weight for species "“NSE" 30. (NOX as NO)

»

"NSE2" elements of XMWEM2 array
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PTEMARB. DAT File - Data Records

The PTEMARB.DAT file contains two types of data records. A set of
time~invariant records are read after the header records. These records
specify the time-invariant source parameters, including the source
coordinates, stack height, and diameter. A set of time-varying data follows.
The time-varying records contain the stack temperature, exit velocity, flow

rate, and emission rate for each species.

Sample Fortran read statements for time-invariant data records are:

Loop over sources

READ(iunit)CID, TIDATA

——Fnd loop over sources
where the following declarations apply:

CHARACTER*16 CID
REAL TIDATA(7)

Sample Fortran read statements for time-varying data records are:

Loop over time periods

READ(iunit)IBDAT, IBTIM, IEDAT, IETIM

Loop over sources

READ(iunit)CID, TEMPK, VEXIT, VOLFLOW, QEMIT

——Fnd loop over sources

———End locop over time periods
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where the following declarations apply:

CHARACTER*16 CID
REAL QEMIT(nse2)
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PTEMARR. DAT - Time-Invariant Data Record Contents

(Repeated for each source)

No. Variable Typea Description
1 CID C*16 Source identifier (16 characters=4 words)
2 TIDATA(1) real Easting UTM coordinate (km) of the source
3 TIDATA(2) real Northing UTM coordinate (km) of the source
4 TIDATA(3) real Stack height (m)
5 TIDATA(4) real Stack diameter (m)
6 TIDATA(S) real Stack base elevation (m)
7 TIDATA(6) real User defined flag (e.g., industry code)
8 TIDATA(7) real User defined flag (e.g., fuel code)

a C*16 = Character*16
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PTEMARB. DAT - Time-Varying Data Record Contents

(First record of "NSRC2"+1 records required for each time period)

Beginning date for which data in this
set is valid (YYJJJ, where YY=year,

Beginning hour for which data in this set
is valid (00-23, LST)

Ending date for which data in this
set 1s valid (YYJJJ, where YY=year,

Ending hour for which data in this set
is valid (00-23, LST)

No. Variable Type Description
1 IBDAT integer
JJJ=Julian day)
2 IBTIM integer
3 IEDAT integer
JJJ=Julian day)
4 IETIM integer
Example:

Data Valid for 1 hour:
IBDAT=89183, IBTIM=00, IEDAT=89183, IETIM=00
IBDAT=89183, IBTIM=01, IEDAT=89183, IETIM=01
IBDAT=89183, IBTIM=02, IEDAT=89183, IETIM=02

Data Valid for 3 hours:
IBDAT=89183, IBTIM=00, IEDAT=89183, IETIM=02
iBDAT=89183,IBTIM=03,IEDAT=89183,IETIM=OS
IBDAT=89183, IBTIM=06, IEDAT=89183, IETIM=08

4-75



PTEMARB. DAT - Time-Varying Data Record Contents
(Next "NSRC2" records)

Source identifier (must match values
in time-invariant records)

Exit temperature (deg. K)
Exit velocity (w/s)
Volumetric flow rate (m3/s)

Emission rates (g/s) for each species

No. Variable Typea Description
1 CID C*i6
2 TEMPK real
3 VEXIT real
4 VOLFLOW real
~ Next QEMIT real
NSE2 array

% C*16 = Character®16

in the order specified in Header Record 2
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4.2.4 Area Source Emissions File (AREM.DAT) with Arbitrarily Varying

Emissions

Time independent area source data are contained in the CALPUFF control file
(CALPUFF. INP). The AREM.DAT emissions file contains time-dependent gridded area
source emissions data. AREM.DAT is a sequential, unformatted data file
containing one two-dimensional grid for each emitted species modeled by CALPUFF
for each time step. There are three header records with information describing
the grid system, dates and time of data in the file, species names, and

molecular weights.

The total emission rate for each pollutant is specified for the grid
column. Individual source information is not stored in the file, so plume rise
is not computed by CALPUFF for the AREM.DAT emissions. The effective height and
initial vertical and horizontal plume dimensions (vy, wz) are specified by the

user in the control file (CALPUFF.INP) for the gridded area source inventory.
AREM File - Header Records

The header records contain information regarding the horizontal grid
system, species emitted, molecular weights, and dates of the data contained in
the file. These data are checked by CALPUFF in the setup phase of the model run
to ensure the parameters are compatible with those specified in the CALPUFF
control file. Any mismatch in the specifications results in an error message

and termination of the run.
Sample Fortran read statements for the header records are:

READ(iunit)FNAME4, IGTYP4, NX4, NY4, DELX4, DELY4, XORIG4, YORIG4, IUTMZ4,
1 NSE4, IBDAT4, IBTIM4, IEDAT4, IETIM4, VRS4, LABEL4

READ (iunit)CSLST4
READ(iunit)XMWEM4
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where the following declarations apply:

CHARACTER*12 FNAMEA4, VRS4, LABEL4, CSLST4 (nse4)
REAL XMWEM4 (nse4)
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No.

AREM - Header Record 1 - General Grid, Species, and Date Data

Variable Typea

10

11
12
13
14

15

16

FNAME4 Cc*12

IGTYP4 integer

NX4 integer
NY4 integer
DELX4 real
DELY4 real

XORIG4 real
YORIG4 real

IUTMZ4 integer
NSE4 integer

IBDAT4 integer
'IBTIM4 integer
IEDAT4 integer
IETIM4 integer

VRS4 c*12

LABEL4 c*12

a C*12 = Character®*12

Description

Data set name

Horizontal grid type (always = 1 for
CALPUFF runs)

Number of grid cells in the X directio
Number of grid cells in the Y directio
Grid spacing (km) in the X direction
Grid spacing (km) in the Y direction

Reference X UTM coordinate (km) of the
southwest corner of grid cell (1,1)

Reference Y UIM coordinate (km) of the
southwest corner of grid cell (1,1)

UTM zone of horizontal coordinates
Number of species emitted

Date of beginning of data in file
(YYJJJ, where YY=year, JJJ=Julian day)

Hour of beginning of data in file
(00-23, LST)

Date of ending of data in file
(YYJJJ, where YY=year, JJJ=Julian day)

Hour of ending of data in file
(00-23, LST)

Data set version

-Data set label o
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AREM

n 30

n 30

168.

3839.

11

84220

0o

84224

23

Base Case

84 - KERN

000

000



AREM - Header Record 2 - Species List

Sample

Ne. Type Description Values
c*12 Species identifier for species 1 S02
2 c*i2 Species identifier for species 2 S04
NSE4 c*12 Species identifler for species "NSE4" NOX

»

"NSE4" elements of CSLST4 array
2 C*12 = Character*12

4-80



No. Type
real

2 real

NSE4 real

AREM - Header Record 3 - Molecular Weights

Description

Molecular weight for species 1

Molecular weight for species 2

-

Molecular weight for species "NSE4"

L

"NSE4" elements of XMWEM1 array
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64. (S02)
96. (S04)

30. (NOX)



AREM.DAT File -~ Data Records

The AREM.DAT file contains a set of "NSE4"+1 records for each time pericd

The first data record of each set defines the time period over

(e.g., hour).
The next "NSE4"

which the emissions data in the following records are valid.
records each contain a species identifier and a two-dimensional gridded field of

emissions.

Sample Fortran read statements for a set of data records are:

Loop over time periods (e.g., Hours)

READ(iunit)IBDAT, IBTIM, IEDAT, IETIM

loop over species

READ(iunit)CSPEC, QEMIT

———Fnd loop over species

——Fnd loop over time periods

where the following declarations apply:

CHARACTER*12 CSPEC
REAL QEMIT{nx4,ny4)
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AREM - Data Record Contents

(Record 1 of each set)

No. Variable Type . Description
1 IBDAT integer Beginning date for which data in this
set is valid (YYJJJ, where YY=year,
JJJ=Julian day)
2 IBTIM integer ‘Beginning time for which data in this set
is valid (Q0-23, LST)
3 IEDAT integer Ending date for which data in this
set is valid (YYJJJ, where YY=year,
JJJ=Julian day)
4 IETIM integer Ending time for which data in this set
is valid (00-23, LST)
Example:

Data Valid for 1 hour:
IBDAT=89183, IBTIM=00, IEDAT=89183, IETIM=00
IBDAT=89183, IBTIM=01, IEDAT=89183, IETIM=01
IBDAT=89183, IBTIM=02, IEDAT=89183, IETIM=02

Data Valid for 3 hours:
IBDAT=89183, IBTIM=00, IEDAT=89183, IETIM=02
IBDAT=89183, IBTIM=03, IEDAT=89183, IETIM=05
IBDAT=89183, IBTIM=06, IEDAT=89183, IETIM=08
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AREM - Data Record Contents

(Records 2, 3, ... "NSE4"+1 of each set)
No. variable  Type® Description
1 CSPEC C*12 Species identifier (up to 12 characters)
Next QEMIT real Area source emission rate (g/s) of species

NX4*NY4 array

"CSPEC" for each grid column
(QEMIT (nx4,ny4))

@ C*12 = Character*12
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4.2.5 User-Specified Deposition Velocity Data File (VD.DAT)

The CALPUFF model requires that the user specify the a method for
determining dry deposition velocities for each species. In Input Group 3 of

the control file, one of the following flags must be specified for each
pollutant.

= no dry deposition (deposition velocities set to zero)
= resistance model used - pollutant deposited as a gas

resistance model used - pollutant deposited as a particle

W N = O
[}

= user-specified deposition velocities used

Note that different methods can be used for different pollutants in the
same CALPUFF run.

If any species are flagged as using "user-specified” deposition
velocities, CALPUFF reads a formatted user-prepared data file with a 24-hour
diurnal cycle of deposition velocities for each species flagged. The 24
values correspond to hours 01-24 (LST) of the simulated day. Twenty-four
values-must be entered for each flagged pollutant, even if the model run is

for less than a full diurnal cycle. The units of the deposition velocities
are m/s. .

An example of a user-specified VD.DAT file is shown in Table 4.2.5-1.
The VD.DAT file uses a control file format (see Section 4.2.1). All text
outside the delimiters (!) is considered as user comment information and is
echoed back but otherwise ignored by the input module. Each data line
consists of a delimiter followed by the species name, 24 deposition
velocities, and a terminating delimiter. The data may extend over more than
one line. The line being continued must end with a comma. The control file
format allows the use of repetition factors (e.g., 3 * 1.0 instead of 1.0,
1.0, 1.0). The order in which the species are entered in the file is not
important. However, the file must end with an input group terminator
(i.e., !'END!). |
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The model checks that values have been entered for each species flagged
as using user-specified deposition velocities. An error message is printed
and execution of the run is terminated if any values are missing. The run
will also terminate with an error message from the input routine if too many
values are entered (i.e., more than 24 values for a particular pollutant).
The species names must match those used in the chemical mechanism of the

model.
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Table 4.2.5~1. Sample user-specified deposition velocity file

for two species.

DEPOSITION VELOCITY FILE (VD.DAT)

VD.DAT contains a 24-hour diurnal cycle of deposition velocities for
each species flagged as using user-specified values in the control file
(CALPUFF. INP).

NOTE: Units are in m/s.

SPECIES

NAME Deposition Velocities (m/s)

! HNO3 = S*1.5e-2, 4*1.7e-2, 3*1.8e-2, 3*1.9e-2, 3*1.7e-2, 6*1.5e-2
! S02 = 5*0.8e-2, 13*1.0e-2, 6*0.8e-2

!t END!
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4.2.6 Hourly Ozone Data File (0OZONE.DAT)

If the MESOPUFF II chemical mechanism is used to simulate the chemical

transformation of 502 — SOZ and NOx — HNO3 — NO3, estimates of background
ambient ozone concentration levels are required to compute the hourly conversion
rates. CALPUFF provides two options for the user to provide these data: (1) a
single, typical background value appropriate for the modeling region, or (2)
hourly ozone data from one or more ozone monitoring stations. The selection of
Option 2 requires that a file called OZONE.DAT be created with the necessary

data.

OZONE.DAT is a sequential, formatted data file containing three types of
records: single header record, time-invariant data records, and hourly ozone
data records. The header record contains information on the number of stations
in the data set, the time period of the data, and descriptive information
regarding the file. The time-invariant records contain the coordinates of each
of the ozone stations. The time~varying data consists of hourly ozone

concentrations at each of the oczone stations.
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OZO0ONE. DAT File - Header Record

The header records of the OZONE.DAT file contain the name, version, and

label of the data set, the number of ozone stations, and starting and ending

time periods of data in the file. A sample Fortran read statement for the

header record is:

READ(iunit, *)FNAMEO, NOZSTA, IUTMZO, IBDATO, IBTIMO, IEDATO,
1 IETIMO, VRSO, LABELO

where the following declaration applies:

CHARACTER*12 FNAMEO, VRSO, LABELO.
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OZONE. DAT - Header Record - General Data

a Sample
No. Variable Type Description Values
1 FNAMEO c*12 Data set name QOZ0NE
2 NOZSTA integer Number of ozone stations in the file 3
3 TUTMZ0 integer UTM zone in which ozone station 11
coordinates are specified
4 IBDATO integer Date of beginning of data in the file 84220
(YYJJJ, where YY=year, JJJ=Julian day)
5 IBTIMO integer Hour of beginning of data in the file Qo
(00-23, LST)
6 IEDATO integer Date of ending of data in the file 84224
(YYJJJ, where YY=year, JJJ=Julian day)
7 IETIMO integer Hour of ending of data in the file 23
(00-23, LST)
8 VRSO c*12 Data set version Base Case
9 LABELO c*12 Data set label Major pts.

2 C*12 = Character*12
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OZONE.DAT File - Data Records

The OZONE.DAT file contains two types of data records. A set of

time-invariant records are read after the header records.

These records specify
the coordinates of each ozone station.

A set of time-varying data follows,
which contain the hourly ozone concentration (in ppm) for each station.

Sample Fortran read statements for time-invariant data records are:

Loop over stations

READ(iunit, *)CID, X0Z, YOZ

——End loop over stations
where the following declaration applies:

CHARACTER*16 CID

Sample Fortran read statements for time-varying data records are:

Loop over hours

READ(iuﬁit,*)IYR,IJUL,IHR,OZCONC

——Fnd loop over hours
where the following declaration applies:

REAL OZCONC(nozsta)
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OZONE.DAT - Time-Invariant Data Record Contents

No. Variable Type
1 CID C*16
2 X0Z real
3 YOZ real

2 Cc*16 = Character*16

(Repeated for each station)

Description

Station identifier (16 characters=4 words)
Easting UTM coordinate (km) of the ozone station

Northing UTM coordinate (km) of the ozone station
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Next

OZONE. DAT - Time-Varying Data Record Contents

(Cne record per hour)

Variable Type
IYR integer
IJUL integer
IHR integer
OZCONC real

Description

Year of data (two digits)

Julian day

Hour of data

Ozone concentration (ppm) at each ozone
"NOZSTA"arraystation (in the same order as the

station coordinates in the time-invariant
records)
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4.2.7 User-specified Chemical Transformation Rate Data File (CHEM. DAT)

If chemical conversion is to be considered by CALPUFF, the user must
specify a variable in the control file, MCHEM, which determines how chemical

transformation rates are computed. The options for MCHEM are:

0 = chemical transformation is not modeled

1 = the MESOPUFF II chemical scheme is used to compute
transformation rates

2 = user~-specified 24-hour cycles of transformation rates are
used

If MCHEM is set equal to 2, CALPUFF reads a formatted user-prepared data
file with 24-hour diurnal cycles of transformation rates kl’ k2’ k3
(described in Section 2.8). The nature of the equilibrium relationship

assumed between pollutants 4 and S5 (e.g., HNO, and NOS) precludes the use of

. 3 .
a user-specified conversion rate between these pollutants. If NO3 is being
modeled, the NH4NO3 dissociation constant is determined as a function of

temperature and relative humidity as described in Section 2.8.1.

A sample user-specified CHEM.DAT file is shown in Table 4.2.7-1. The
CHEM. DAT file uses a control file format (see Section 4.2.1). All text
outside the delimiters (!) is considered as user comment information and is
echoed back but otherwise ignored by the input module. Each data line
consists of a delimiter followed by the species name, 24 conversion rates,
and a terminating delimiter. The data may extend over more than one line.
The line being continued must end with a comma. The control file format
allows the user of repetition factors (e.g., 3 * 1.0 instead of 1.0, 1.0,
1.0). The order in which the species are entered in the file is not
important. However, the file must end with an input group terminator
(i.e., !'END).

The model checks that the proper number of values have been entered for
each conversion rate. An error message is printed and execution of the run
is terminated if any values are missing. The run will also terminate with an
error message from the input routine if too many values are entered (i.e.,

more than 24 values).
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Table 4.2.7-1. Sample user-specified chemical transformation rate
data file (CHEM.DAT).

CHEMICAL TRANSFORMATION RATE FILE (CHEM.DAT)

CHEM.DAT contains a 24-hour diurnal cycle of chemical transformation
rates for the chemical transformation of S02 to S04, and NOx to HNO3/PAN.

k1

S02 to S04 transformation rate(percent/hour)

k2

NOx to HNO3 + PAN transformation rate (percent/hour)

&
[}

NOx to HNO3 (only) transformation rate (percent/hour)

TRANSFORMATION RATE (percent/hour)

! K1 = 7*0.2, 0.4, 0.8, 1.2, 1.6, 3*2.0, 1.6, 1.2, 0.8, 0.4, 6%0.2 1
! K2 = 2.0, 4.0, 8.0,12.0,15.0,3*20.0,15.0,12.0, 8.0, 4.0, 6*2.0 1
LI & = 7*2.0, 3.0, 6.0, 8.0,11.0,3*15.0,11.0, 8.0, 6.0, 3.0, 6%2.0 !

YEND!
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4.2.8 Site-Specific Turbulence Data (SIGMA.DAT)

CALPUFF provides several options for computing the dispersion
coefficients, 0y and oz. In Input Group 2 of the control file, the user

specifies a value for the dispersion methed flag, MDISP:

—
[}

dispersion coefficients computed from values of o, and T, read

from a data file (SIGMA.DAT),

2 = dispersion coefficients determined from internally ccmputed

values of o, and T, based on similarity scaling relationships,

3 = PGT coefficients (computed using the ISCST multi-segment

approximation)} used for rural areas and MP coefficients used in

urban areas,

4 = same as 3 except that the PGT coefficients are computed using

the MESOPUFF I1 equations.

Section 2.2.1 contains more information on these options. If Option 1
is selected, the user must prepare a data file with hourly values of T, and
L This option is intended primarily for applicaticn to a single source or
facility with onsite measurements of T, and L Therefore, only one set of
observations are allowed in the data ‘base and they are assumed to apply over

the entire computational region.

SICMA.DAT is a sequential, formatted data file containing a single
time~-invariant header record followed by a set of hourly data records. The
header record contains some general descriptive information on the file and
specifiés the time period of the data in the file. The time-varying data

records consist of a date and hour followed by values of o, and T,
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SIGMA.DAT File - Header Record

The header record of the SIGMA.DAT file contains the name, version, and

label of the data set, and the starting and ending time periods of the data

in the file. A sample Fortran read statement for the header record is:

READ(iunit)FNAMES, IBDATS, IBTIMS, IEDATS, IETIMS, VRSS, LABELS

where the following declaration applies:

CHARACTER*12 FNAMES, VRSS, LABELS
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SIGMA.DAT - Header Record - General Data

SAMPLE
NO. VARIABLE TYPE? DESCRIPTION VALUES
1 FNAMES c*12 Data set name SIGMA
2 IBDATS integer Date of beginning of data in the 84220
file (YYJJJ, where YY=year and
JJJ=Julian day)
3 IBTIMS integer Hour of beginning of data in the 00
file (00-23, LST)
4 TEDATS integer Date of ending of data in the 84224
file (YYJJJ, where YY=year and
JJJ=Julian day)
5 IBTIMS integer Hour of ending of data in the 23
file (00-23, LST)
6 VRSS c*12 Data set version Base Case
7 LABELS C*12 Data set label OnsitelOm

® C*12 = Character*12
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SIGMA.DAT File - Data Records

The SIGMA.DAT file contains one data record per hour. Each record

contains values for o, and o in m/s, at a 10 meter measurement height.

A sample read statement for the hourly data records is:

——— Loop over hours

READ(iunit, *)IYR, IJUL, IHR, SIGU, SIGW

t—— End loop over hours
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SIGMA.DAT - Time-Varying Data Record Contents

NO. VARIABLE
1 IYR
2 TJUL
3 THR
4 SIGV
5 SIGW

{One record per hour)

TYPE®

integer
integer
integer

real

real

DESCRIPTION

Year of data (two digits)
Julian day

Hour of data

Standard deviation (m/s) of the

horizontal crosswind component of the
wind (vv)

Standard deviation (m/s) of the vertical
component of the wind (ww)
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4.3 CALPUFF Output Files
4.3.1 Concentration File (CONC.DAT)

The CONC.DAT file is an unformatted data file containing gridded fields
of time averaged concentrations predicted by CALPUFF. The creation and
contents of the CONC.DAT file are controlled by user-specified inputs in
Input Group 7 of the control file (see Section 4.2.1). The control file
variable ICON must be set equal to one in order to create the CONC. DAT file.

" CONC.DAT File - Header Records

The CONC.DAT file consists of five header records followed by a set of
data records. The header records contain information describing the version
of the model used in the run creating the file, horizontal and vertical grid
data, a user-input title, a list of the species combinations stored in the

output file, and receptor information.
Sample FORTRAN read statements for the header records are:

READ(iunit)CMODEL, VER, LEVEL, IBYR, IBJUL, IBHR, ‘
1 IRLG, IAVG, NXM, NYM, DXKM, DYKM, IONE, IBCOMP, IECOMP, JBCOMP, JECOMP,
2 IBSAMP, JBSAMP, IESAMP, JESAMP, MESHDN, NPTS, NAREAS, NDREC, NCTREC, LSGRID,
3 NSPOUT

READ(iunit)TITLE

READ(iunit)CSOUT

READ (iunit)XREC, YREC, ZREC

READ (iunit)XRCT, YRCT, ZRCT, IHILL

where the following declarations apply:
Character®*s80 TITLE(3)

Character®15 CSOQUT (NSPOUT)
Characger*lz CMODEL, VER, LEVEL
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Real XREC(NDREC), YREC(NDREC), ZREC(NDREC)
Real XRCT{(NCTREC), YRCT(NCTREC), ZRCT (NCTREC)

Integer IHILL (NCTREC)
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Unformatted CONC.DAT file - Header Record 1 - General Data

No. Yariable
1 CMODEL
2 VER

| 3 LEVEL
4 IBYR
S IBJUL
6 IBHR
7 IRLG
8 IAVG
9 NXM

10 NYM

11 DXKM

12 DYKM

13 IONE

14 IBCOMP

15 IECOMP

16 JBCOMP

17 .JECOMP

18 IBSAMP

19 JBSAMP

Typea

C*12

C*12

c*12
integer
integer
integer

integer

integer

integer
integer

real
real

integer

integer
integer
integer
integer
integer

integer

a C*12 = Character*12 -

Sample
Description Value
Model name CALPUFF
Model version number 1.0
Model level number 900330
Starting year of the run 80
Starting Julian day 183
Starting hour (00-23) 8
Length of run (hours) 5
Averaging time (hours) of output . 1
concentrations
Number of grid points in meteorological 20
grid (X direction)
Number of grid points in meteorological 20
grid (Y direction)
Grid spacing (km) in the X direction 5.
Grid spacing (km) in the Y direction 5.
Number of receptor layers (must be equal 1
to one for CALPUFF runs)
Start of computational grid in X direction 1
End of computational grid in X direction 20
Start of computational grid in Y direcfion 1
End of computational grid in Y direction 20
Start of sampling grid in X direction 1
End of sampling grid in X direction 20 -
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Unformatted CONC.DAT file - Header Record 1 - General Data (Concluded)

No. Variable Type

20 IESAMP integer
21 JESAMP integer
22 MESHDN integer
23 NPTS integer
24 NAREAS integer
25 NDREC integer
26 NCTREC integer
27 LSGRID logical
28 NSPOUT integer

Description

Start of sampling grid in Y direction
End of sampling grid in Y direction
Sampling grid spacing factor

Number cof point sources

Number of area sources

Number of discrete receptors

Number of complex terrain receptors
Sampling grid flag

(T = gridded receptors, F = no gridded

receptors)

Number of output species

4-104

Sample
Value

20



Unformatted CONC.DAT file - Header Record 2 - Run Title

No. Variable Typea Description
1 title C*80 User-specified run title
array (three lines of up to 70 characters/line)
Header Record 3 - List of Species in Output File
No. Variable Typea Description
1-NSPEC CSsouT C*15 Species name (first 11 characters) and layer
array (last 3 characters) of concentrations stored in
the output filed. CALPUFF concentrations are
always computed at ground-level and therefore
are labeled as layer 1.
 C*80 = Character*so
C*15 = Character*15
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Header Record 4 - Discrete Receptors

(Included only 1f NDREC > Q)

No. Variable Type Description
1 XREC real X-coordinate (km) of each discrete receptor
array
2 YREC real Y-coordinate (km) of each discrete receptor
array
3 ZREC real Ground level elevation (m) of each discrete
array receptor
Header Record 5 - Complex Terrain Receptors
(Included only if NCTREC > 0)
No. Variable Type Descriptioen
1 XRCT real X-coordinate (km) of each complex terrain
array receptor
2 YRCT real Y-coordinate (km) of each complex terrain
array receptor
3 ZRCT real Ground .level elevation (m) of each complex
array terrain receptor
4 IHILL integer Hill number associated with this receptor
array
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CONC.DAT File - Data Records

The CONC.DAT data records consist of a set of "NSPOUT+1" records for
each hour of the CALPUFF run (NSPOUT is the number of output species in the
CALPUFF run). The first record of each set contains the date and hour of the
data in the records which follow it. The next “NSPOUT" records contain the

predicted concentrations in g/m3, for each species, flagged for output in the
control file.

Sample FORTRAN read statements for the data records are:

—— LOOP OVER OUTPUT SPECIES

GRIDDED RECEPTOR CONCENTRATIONS
IF(LSGRID)READ (iunit)CSPECG, CONCG

DISCRETE RECEPTOR CONCENTRATIONS
IF (NDREC. GT. 0)READ (iunit )CSPECD, CONCD

COMPLEX TERRAIN RECEPTOR CONCENTRATIONS
IF (NCTREC. GT. 0)READ(iunit )CSPECCT, CONCCT

——END LOOP OVER OUTPUT SPECIES
where the following declarations apply:

Character*15 CSPECG, CPSECD, CSPECCT

Real CONCG(nxg,nyg) 1 CONCD(NDREC), CONCCT(NCTREC)
and
nxg
nyg

IESAMP - IBSAMP+1
JESAMP - JBSAMP+1
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Unformatted CONC.DAT File - Data Records

(Record 1 of each set)

Description

Year of concentration data (two digits)
Julian day of data

Hour (Q0-23) of data

(Next Data Record)

(Included only if LSGRID=TRUE)

No. Variable Typea
1 NYR integer
2 NJUL integer
3 NHR integer

No. Variable Typea
1 CSPECG C*15

Next CONCG real

NXG*NYG array

a C*15 = Character*1s

Description

Species name (first 12 characters) and

layer (last 3 characters) of the concentrations
in this record. (Note: Layer is always "001"
in CALPUFF output).

"IAVG" - hour averaged concentrations (g/m3)

for each sampling grid point.
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4.3.2 Dry Flux File (DFLX.DAT)

The DFLX.DAT file is an unformatted data file containing gridded fields
of time averaged dry deposition fluxes predicted by CALPUFF. The creation
and contents of the DFLX.DAT file are controlled by user-specified inputs in

Input Group 7 of the control file (see Section 4.2.1).

The control file variable IDRY must be set equal to one in order to
create the DFLX.DAT file. The species saved in the output file are also
controlled by the user by setting flags in the output species table in Input
Group 7 of the control file. The model checks that only deposited species
are flagged for output into the DFLX.DAT file. The effects of dry deposition
on ambient concentrations can be evaluated without saving the dry fluxes in

the output file if the actual values of the deposition fluxes are not of

interest.

DFLX.DAT File -~ Header Records

The DFLX.DAT file consists of five header records followed by a set of
data records. The header records contain information describing the version
of the model used in the run creating the file, horizontal and vertical grid
data, a user-input run title, and a fist of the deposited species stored in

the output file, and receptor information.
Sample FORTRAN read statements for the header records are:

READ(iunit)CMODEL, VER, LEVEL, IBYR, IBJUL, IBHR, IRLG,
1 IAVG, NXM, NYM, DXKM, DYKM, IONE, IBCOMP, IECOMP, JBCOMP, JECOMP
2 IBSAMP, JBSAMP, IESAMP, JESAMP, MESHDN, NPTS, NAREAS, NDREC, NCTREC, LSGRID,
3 NDFOUT |

READ(iunit)TITLE

READ (iunit)CDFQUT
READ(iunit)XREC, YREC, ZREC
READ(iunit)XRCT, YRCT, ZRCT, IHILL
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where the following declaraticns apply:
Character*80 TITLE(3)
Character*15 CDFOUT (NDFOUT)

Character*12 CMODEL, VER, LEVEL

Real XREC{NDREC), YREC(NDREC), ZREC(NDREC)
Real XRCT(NCTREC), YRCT(NCTREC), ZRCT (NCTREC)

Integer IHILL(NCTREC)
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Unformatted DFLX.DAT file - Header Record 1 - General Data

Model version number

Starting year of the run
Starting Julian day
Starting hour (00-23)
Length of run (hours)

Averaging time (hours) of output .
Number of grid points in meteorological
Number of grid points in meteorological

Grid spacing (km) in the X direction
Grid spacing (km) in the Y direction

Number of grid points in meteorological

Start of computational grid in X direction
End of computational grid in X direction
Start of computational grid in Y direction
End of computational grid in Y direction

Start of sampling grid in X direction

No. Variable Typea Description
1 CMODEL Cc*12 Model name
2 VER C*12
3 LEVEL C*12 Model level number
4 IBYR integer
5 IBJUL integer
6 IBHR integer
7 IRLG integer
8 IAVG integer
concentrations
9 NXM integer
grid (X direction)
10 NYM integer
grid (Y direction)
11 DXKM real
12 DYKM real
13 IONE integer
grid (X direction)
14 " IBCOMP integer
is IECOMP integer
16 . JBCOMP integer
17 JECOMP integer
18 IBSAMP integer
19 JBSAMP integer

a C*12 = Character*®12

End of sampling grid in X direction
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CALPUFF
1.0

900330
80

183

20

20

20
20

20



Unformatted DFLX.DAT file - Header Record 1 - General Data (Concluded)

Start of sampling grid in Y direction
End of sampling grid in Y direction
Sampling grid spacing factor

Number of point sources

Number of area sources

Number of discrete receptors

Number of complex terrain receptors

(T = gridded receptors, F = no gridded

No. Variable Type Description

20 IESAMP integer

21 JESAMP integer

22 MESHON integer

23 NPTS integer

24 NARFAS integer

25 NDREC integer

26 NCTREC integer

27 LSGRID logical Sampling grid flag
receptors)

28 NDFOUT integer

Number of dry deposited species stored
in the output file
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1-NDFOUT

Unformatted DFLX.DAT file - Header Record 2 - Run Title

Variable 'I'ypea Description
title C*20 User-specified run title
array (three lines of up to 70 characters/line)

Header Record 3 - List of Species-Layers in Qutput File

Variable Typea Description
CDFOUT C*15 Species name (first 11 characters) and dry
array flux flag (last 3 characters) of data stored
in the output file. The dry flux flag is
‘ DF’.
Character*s80
Character*15s
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Header Record 4 - Discrete Receptors

(Included only if NDREC > 0)

Variable Type

Description

XREC real
array

YREC real
array

ZREC real
array

X-coordinate (km) of each discrete receptor
Y-coordinate (km) of each discrete receptor

Ground level elevation {(m)} of each discrete
receptor

Header Record 5 - Complex Terrain Receptors

(Included only if NCTREC > 0)

Variable Type

XRCT real
array
YRCT real
array
ZRCT real
array
IHILL integer
array

Description
X-coordinate (km) of each complex terrain
receptor

Y-coordinate (km)} of each complex terrain
receptor

Ground level elevation (m) of each complex
terrain receptor

Hill number associated with this receptor
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DFLX.DAT File - Data Records

The DFLX.DAT data records consist of a set of "NDFOUT+1" records for
each hour of the CALPUFF runs (NDFOUT is the number of species flagged as
being stored in the output file). The first record of each set contains the
data and hour of the data in the records which follow it. The next “NDFOUT"
records contain predicted one-hour averaged dry deposition fluxes in g/mz/s

for each relevant species.
Sample FORTRAN read statements for the data records are:

—— LOOP OVER DRY DEPOSITED SPECIES STORED ON DISK

GRIDDED RECEPTOR DRY FLUXES
IF (LSGRID)READ(iunit )CDFG, DFLXG

DISCRETE RECEPTOR DRY FLUXES
IF (NDREC. GT. 0)READ(iunit )CDFD, DFLXD

COMPLEX TERRAIN RECEPTOR DRY FLUXES
IF (NCTREC.GT. 0)READ(iunit)CDFCT, DFLXCT

———END LOOP OVER DRY DEPOSITED SPECIES STORED ON DISK
where the following declarations apply:

Character*15 CDFG, CDFD, CDFCT
Real DFLXG(nxg,nyg),DFLXD(NDREC),DFLXCT(NCTREC)

and

IESAMP - IBSAMP+1
JESAMP - JBSAMP+1

nxg

nyg
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Unformatted DFLX.DAT File - Data Records

(Record 1 of each set)

Description

Year of dry flux data (two digits)
Julian day of data

Hour (00-23) of data

(Next Data Record)

(Included only if LSGRID = TRUE)

No. Variable Type
1 NYR integer
2 NJUL integer
3 NHR integer
a

No. Variable Type

1 CDFG c*15

Next DFLXG real

NXG*NYG array

2 C*15 = Character*1S

Description

Species name (first 12 characters) and
dry flux flag (last 3 characters = ¢ DF')
of the data in this record '

"IAYG" - hour averaged dry deposition fluxes
(g/m~/s) for each gridded receptor
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Unformatted DFLX.DAT.File - Data Records

(Next Data Record)

(Included only if NDREC > 0)

a

Species name (first 12 characters) and
dry flux flag (last 3 characters = *‘ DF’)
of the data in this record

No. Variable Type Description
1 CDFD C*15

Next DFLXD real

NDREC array

“IAVG" - hogr averaged dry deposition
fluxes (g/m”/s) for each discrete receptor

(Next Data Record)

(Included only if NCTREC > 0)

No. Variable 'I‘ypea
1 CDFCT C*15

Next DFLXCT real

NCTREC array

a C*15 = Character*1s

Description

Species name (first 12 characters) and
dry flux flag (last 3 characters = ¢ DF’)
of the data in this record

"TAVG" - ho&r averaged dry deposition

fluxes (g/m”/s) at each complex terrain
(CTSG) receptor
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4.3.3 Wet Flux File (WFLX.DAT)

The WFLX.DAT file is an unformatted data file containing gridded fields
of time averaged wet deposition fluxes predicted by CALPUFF. The creation
and contents of the WFLX.DAT file are controlled by user-specified inputs in

Input Group 7 of the control file (see Section 4.2.1}.

The control file variable IWET must be set equal to one in order teo
create the WFLX.DAT file. The species saved in the output file are also
controlled by the user by setting flags in the output species table in Input
"Group 7 of the control file. The model checks that only deposited species
are flagged for output into the WFLX.DAT file. The effects of wet deposition
on ambient concentrations can be evaluated without saving the wet fluxes in
the output file if the actual values of the deposition fluxes are not of

interest.
WFLX.DAT File - Header Records

The WFLX.DAT file consists of five header records followed by a set of
data records. The header records contain information describing the version
of the model used in the run creating the file, horizontal and vertical grid
data, a user-input run title, and a list of the deposited species stored in

the output file, and receptor information.
Sample FORTRAN read statements for the header records are:

READ(iunit)CMODEL, VER, LEVEL, IBYR, IBJUL, IBHR, IRLG,

1 IAVG, NXM, NYM, DXKM, DYKM, IONE, IBCOMP, IECOMP, JBCOMP, JECOMP

2 IBSAMP, JBSAMP, IESAMP, JESAMP, MESHDN, NPTS, NAREAS, NDREC, NCTREC, LSGRID,
3 NWFOUT ‘

READ(iunit)TITLE

READ(iunit)CWFQUT

READ(iunit)XREC, YREC, ZREC

READ (iunit)XRCT, YRCT, ZRCT, IHILL
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where the following declarations apply:
Character*80 TITLE(3)
Character*15 CWFOUT(NWFOUT)

Character*12 CMODEL, VER, LEVEL

Real XREC(NDREC), YREC(NDREC), ZREC (NDREC)
Real XRCT(NCTREC), YRCT(NCTREC), ZRCT (NCTREC)

Integer IHILL(NCTREC)

4-119



Unformatted WFLX.DAT file - Header Record 1 - General Data

a Sample
No. Variable Type Description Value
1 CMODEL c*12 Model name CALPUFF
2 VER c*12 Mocdel version number 1.0
3 LEVEL c*i2 Model level number 900330
4 IBYR integer Starting year of the run 80
5 IBJUL integer Starting Julian day 183
6 IBHR integer Starting hour (00-23) 8
7 IRLG integer Length of run (hours) 5
8 IAVG integer Averaging time (hours) of output  1
concentrations
9 NXM integer Number of grid peints in meteorclogical 20
grid (X direction)
10 NYM integer Number of grid points in meteorological 20
grid (Y direction)
11 DXKM real Grid spacing (km) in the X direction 5.
12 DYKM real Grid spac;ng (km) in the Y direction S.
13 IONE integer Number of grid points in meteorological 1
grid (X direction)
14 " IBCOMP integer Start of computational grid in X direction 1
15 IECOMP integer End of computational grid in X direction 20
16 . JBCOMP integer Start of computational grid in Y direction 1
17 JECOMP integer End of computational grid in Y direction 20
18 IBSAMP integer Start of sampling grid in X direction 1

& C*12 = Character*12
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No.

20

21

22

23

24

25

26

27

28

Unformatted WFLX.DAT file - Header Record 1 - General Data (Concluded)

Variable

JBSAMP

IESAMP

JESAMP

MESHON

NPTS

NAREAS

NDREC

NCTREC

LSGRID

NWFOUT

Type

Description

integer
integer
integer
integer
integer
integer
integer
integer

logical

integer

End of sampling grid in X direction
Start of sampling grid in Y direction
End of sampling grid in Y direction
Sampling grid spacing factor

Number of point sources

Number of area sources

Number of discrete receptors

Number of complex terrain receptors
Sampling grid flag

(T = gridded receptors, F = no gridded

receptors)

Number of wet deposited species stored
in the output file
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20

1
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Unformatted WFLX.DAT file - Header Record 2 - Run Title

No. Variable Typea Description
1 title C*80 User-specified run title
array (three lines of up to 70 characters/line)

Header Record 3 - List of Species-Layers in Qutput File

No. Variable Typea Description
1-NWFOUT  CWFOUT c*15 Species name (first 11 characters). and wet
" array flux flag (last 3 characters) of data stored
in the output file. The wet flux flag is
. ¢ WF’.
2 £*80 = Character*so
C*15 = Character*15
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Unformatted WFLX.DAT File

Header Record 4 - Discrete Receptors

(Included only if NDREC > 0)

No. Variable Type Description
1 XREC real X-coordinate (km) of each discrete receptor
array
2 YREC real Y-coordinate (km) of each discrete receptor
array
3 ZREC real Ground level elevation (m) of each discrete
array receptor
Header Record 5 - Complex Terrain Receptors
(Included only if NCTREC > 0)
No. Variable Type Description
1 XRCT real X-coordinate (km) of each complex terrain
array receptor
2 YRCT real Y-coordinate (km) of each compléx terrain
array receptor
3 ZRCT real Ground level elevation (m) of each complex
array terrain receptor
4 IHILL integer Hill number associated with this receptor
array
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WFLX.DAT File - Data Records

The WFLX.DAT data records consist of a set of "NWFOUT+1" records for
each hour of the CALPUFF runs (NWFOUT is the number of species flagged as
being stored in the output file). The first record of each set contains the
data and hour of the data in the records which follow it. The next "NWFQUT"
records contain predicted one—-hour averaged wet deposition fluxes in g/mz/s

for each relevant species.
Sample FORTRAN read statements for the data records are:

-——— LOOP OVER WET DEPOSITED SPECIES STORED ON DISK

GRIDDED RECEPTOR WET FLUXES
IF (LSGRID)READ(iunit )CWFG, WFLXG

DISCRETE RECEPTOR WET FLUXES
IF (NDREC. GT. O)READ(iunit )CWFD, WFLXD

COMPLEX TERRAIN RECEPTOR WET FLUXES
IF (NCTREC.GT.O)READ(iunit)CWFCT, WFLXCT

————END LOCP OVER WET DEPOSITED SPECIES STORED ON DISK

where the following declarations apply:

Character®*15 CWFG, CWFD, CWFCT
Real WFLXG{nxg, nyg), WFLXD(NDREC}, WFLXCT (NCTREC)

and

IESAMP - IBSAMP+1
JESAMP -~ JBSAMP+1

nxg

nyg
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Unformatted WFLX.DAT File - Data Records

(Record 1 of each set)

Year of wet flux data (two digits)

Hour (00-23) of data

(Included only if LSGRID = TRUE)

Species name (first 12 characters) and
wet flux flag (last 3 characters = ¢ WF’)
of the data in this record

“IAYG" - hour averaged wet deposition fluxes

No. Variable Type Description

1 NYR integer

2 NJUL “integer Julian day of data
3 NHR integer

(Next Data Record)

No. Variable Typea Description

1 CWFG C*1S
Next WFLXG real
NXG*NYG array

a C*15 = Character*15

(g/m~/s) for each gridded receptor
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Unformatted WFLX.DAT File - Data Records

(Next Data Record)
{Included only if NDREC > 0)

No. Variable Typea Description
1 CWFD Cc*15 Species name (first 12 characters) and
wet flux flag (last 3 characters = ‘ WF’)

of the data in this record
Next WFLXD real “IAVG" - hour averaged wet deposition

NDREC array fluxes (g/mz/s) for each discrete receptor

(Next Data Record)
(Included only if NCTREC > 0)

No. Variable Typea Description
1 CWECT C*i5 Species name (first 12 characters) and
wet flux flag (last 3 characters = ‘ WF')

of the .data in this record

Next WFLXD real "TAVG" - hour averaged wet depositicn
NCTREC - array fluxes (g/m3/s) at each complex terrain
(CTSG) receptor

2 c*15 = Character*15
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4.4 POSTPRO Postprocessing Program

The POSTPRO program is a postprocéssor designed to produce ranked
tabulations of averages of selected concentration (or wet/dry deposition flux)
data obtained from either the CALGRID or the CALPUFF model. Its capabilities
and options include:

*+ User-selected processing periods.
* User-selected chemical species.
* User-selected layer from which concentration data are obtained.

* Option to include gridded receptors, discrete receptors, and
complex terrain receptors in any combination.

* Option to scale all concentration/deposition data by means of a
linear function of the form: a*C + b (where C is
concentration/deposition).

* User-specified averaging time.

* Option to produce tables of the "top-50" average
concentration/deposition data (includes time and receptor
information) for specified averaging times.

* Option to produce tables of the "top-N" (user specifies the number
N) average concentration/deposition data at each receptor for
specified averaging times.

« Option to produce a table of the annual (or length-of-run) average
concentration/deposition at each receptor.

* Option to print concentration/deposition averages for selected
days.
Two input files are read by POSTPRO: a user-input control file and the
unformatted concentration/deposition data file generated by either CALPUFF or .
CALGRID. The output file, POSTPRO.LST contains the printed data selected by

the user. Table 4-4.1 contains a summary of the input files and output file
for POSTPRO.

The POSTPRO control file contains the user’s inputs entered in Fortran
free format. A description of each input variable is shown in Table 4-4.2. A

sample input file is presented in Table 4~4.3. A sample output file is shown
in Table 4-4.4.
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Table 4.4-1

POSTPRO Input and Output Files

Unit File Name Type
5 POSTPRO. INP input
7 POSTPRO. LST output
4 CALOUT. DAT input

Format

formatted

formatted

unformatted
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Description

Control file containing user
inputs

List file (line printer output
file)

CALPUFF or CALGRID output file
containing modeled
concentration/deposition data.



Table 4.4-2

POSTPRO Control File Inputs (POSTPRO. INP)

Record 1. Beginning date and time.

Columns Variable Type Description
* ISYR integer Starting year of data to print (two
digit)
* JSDAY integer Starting Julian day (1-366)
* ISHR integer Starting hour (00-23)

»
Entered in Fortran free format
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Table 4.4-2 (Continued)

POSTPRO Control File Inputs (POSTPRO. INP)

Records 2-7. Run length, species, layer, and receptor-types.

Record1 Columns Variable Tvpe Description
2 * NHRS integer Number of hours to include.
3 * ASPEC character Chemical species to include

(there are 36 in CALGRID, and 5
in CALPUFF output from which
one is selected).

4 * ILAYER integer Layer from which data are
obtained (set to -1 for dry
deposition flux, or -2 for wet
deposition flux)

5 * LG logical Control variable for selecting
gridded receptor data.
{T=include, F=do not include)

6 * LD logical Control variable for selecting
discrete receptor data.
(T=include, F=do not include)

7 * LCT logical Control variable for selecting
complex terrain receptor data.
(T=include, F=do not include)

»
Entered in Fortran free format

! Note: One variable entered per input record.
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Table 4.4-2 (Continued)

POSTPRO Control File Inputs (POSTPRO. INP)

Record 8. Constants for scaling concentration/deposition data.

Columns Variable Type Description
. A real Multiplicative constant .

» B real Additive constant

(Use zero for both if no scaling is
wanted)

o
Entered in Fortran free format

4-131



Table 4-4.2 (Continued)

POSTPRO Control File Inputs (POSTPRO. INP)

Records 9-14 Averaging2 and "top~-50" tabulation control variables3.

Record1 Columns Variable Tvype Description
9 * NAVG integer User-specified averaging time.
(hours).
10 » L1T50 logical Control variable for top-50
table of 1-hr averages
(T= include, F=do not include).
11 * L3TS0 logical Control variable for top-5S0
table of 3-hr averages
(T= include, F=do not include).
12 * L24TS0 . logical Control variable for top-50
table of 24-hr averages
(T= include, F=do not include).
13 »* LNTSO logical Control variable for top-50
table of navg-hr averages
(T= include, F=do not include]).
14 » LRTSO logical Control variable for top-50

table of length-of-run averages
(T= include, F=do not include].

»*

Entered in Fortran free format

1

Note:

2 Note:

3 Note:

One variable entered per input record.

The averaging is actually performed in units determined by the
CALGRID or CALPUFF run. If this unit is 1 hour, then the 1-hr, 3-hr
(ete.) naming convention holds. If the basic unit is 2 hours, then
2-hr, 6-hr (etc.) averages are printed. The variable reported as
"mavg" in the POSTPRO output file gives the basic unit of time, and
the POSTPRO output tables explicitly account for “mavg” in reporting
(for example) "3 * 2 hr" averages.

Top-50 tables include only those receptor types (gridded, discrete,

or complex terrain) that are selected by setting the corresponding
control variables (LG,LD,LCT) equal to "T".
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Table 4.4-2 (Continued)

POSTPRO Control File Inputs (POSTPRO. INP)

Records 15-20 “"N-TOP" tabulation control variablesz.

Record1 Columns Variable Type Description
15 * NTOP integer User-specified number of "top"

concentration/deposition values
to tabulate at each receptor
(the maximum number is 4).

16 » Li1TOPN logical Control variable for top-NTOP
table of 1-hr averages
(T= include, F=do not include).

17 » L3TOPN logical Control variable for top-NTOP
table of 3-hr averages
(T= include, F=do not include).

18 »* L24TOPN logical Control variable for top-NTOP
table of 24-hr averages
(T= include, F=do not include).

19 * LNTOPN logical Control variable for top-NTOP
table of navg-hr averages
(T= include, F=do not include).

20 d LRAVG logical Control variable for table of
length-of -run average
(T= include, F=do not include).

Entered in Fortran free format
Note: One variable entered per input record.

2 Note: NTOP tables are produced for all receptors (gridded, discrete,
and complex terrain) that are included in the data-file.
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Table 4.4-2 (Continued)

POSTPRO Control File Inputs (POSTPRO. INP)

Records 21-24 Daily output control variables.

Record1 Columns Variable Type Description
21 » LECH1 logical Control variable for printing
all 1-hr averages for days in

IECHO array.
22 * LECH3 logical Control variable for printing

all 3-hr averages for days in
IECHO array.

23 * LECH24 logical Control variable for printing

all 24-hr averages for days in
IECHO array.

24 * LECHN .logical Control variable for printing
all navg-hr averages for days in
IECHO array.

- ,
Entered in Fortran free format

! Note: One varlable entered per input record.
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Table 4.4-2 (Concluded)

POSTPRO Control File Inputs (POSTPRO. INP)

Record 25. IECHO array for selecting days for detailed printout.

Columns Variable Type Description
* IECHO(366) integer Sequence of 366 control variables that

identify those days for which averages
of concentration/deposition will be
printed - see records 21-24. Each
variable represents one Julian day, so
all 366 values must be filled in.
(0O=do not print, 1=print).

»
Entered in Fortran free format
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Table 4.4-3
Sample POSTPRO Control File {(POSTPRO. INP)

************************************************‘A‘**‘k**************************

* POSTPRO —— OPTIONS AND INPUT VARIABLES *
**********************************ﬁ‘*******************************************
VALUES - NAMES / COMMENTS
80, 001, 01 -isyzr, jsday, ishr/Processing start year, Julian day, and hour
3 -nhrs /Number of hours to process
"Q3" -agpec * /Species
-1 ~ilayer *x* /Layer from which concentrations are processed
T ~-1G /Include gridded receptors
F -LD /Include discrete receptors
F -LCT /Include discrete complex terrain receptars
0., 0. -a,b /Scaling (new=old*a+b): Not applied if 0.,0.
8 -navg /User-specified averaging time (hours)
T =L1TSQ **x /Top 50 table for l-hr avg. (all T types)
T -L3TS0 /Top 50 table for 3-hr avg. {(all T types)
F =L24TS0Q /Top 50 table for 24-hr avg. (all T types)
F -LNTS0 /Top 50 table for navg-hr avg. {(all T typas)
F -LRTS0 /Top 50 table for length of run Jall T types)
3 -ntop *kx*x /Number of "top" concentrations at each rec.
T -L1TOPN /Top ntep table for l-hr avg. (each rec.)
F -L3TCPN /Top ntep table for 3-hr avg. (each rec.)
F -L24TOPN /Top ntop table for 24-hr avg. (each rec.)
F ~LNTOPN /Top ntop table for navg-hr avg. (each rec.)
F ~LRAVG /Table for length-of-run avg. (each rec.)
T -LECH1 /Cutput l-hr avgs. for days in IECHO array
T -LECH3 /Cutput 3-hr avgs. for days in IECHO array
F -LECH24 /Output 24-hr avgs. for days in IECHQ array
F -LECHN /Output-navg-hr avgs. for days in IECHO array
i9,90,90,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0,0
¢,9,0,0,0,0,0,0,0,¢, o0,0,0,0,0,0,0,0,0,08, 0,0,0,0,0,0,0,0,0,0
¢,0,0,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0,0
g,o0,9,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,9,0,0, 0,0,0,0,0,0,0,0,0,0
¢,0,9,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0,0, 0,0,0,0,06,0,0,0,0,0
¢,9,9,0,0,0,¢0,0,0,0, 9,0,0,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0,0
9,0,0,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0,0
9,0,0,0,90,0,0,0,0,0, 0,0,0,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0,0
¢,0,0,0,90,0,0,0,0,0, 0,0,0,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0,0
¢,0,0,0,0,0,0,0,0,0, o0,0,0,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0,0
9,0,0,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0,0
9,0,0,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0,0, ¢,0,0,0,0,0,0,0,0,0
0,0,0,0,0,0 -iecho (366) /Specify days to echo by replacing 0 with 1
NCTES:
* There are up to 36 chemical species in CALGRID output, and §
species in CALPUFF output (SO02, S04, NOx, HNO3, NO3)
*x Set to -1 for dry deposition flux:; -2 for wet deposition flux
kK Top 50 tables include only those receptor types (LG, LD, LCT)
indicated as T (.true.)
fadakakl Maximum number is 4
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. Table 4.4-4
Sample POSTPRO Qutput File (POSTPRO.LST)

MAAAAAS AL AL S AAAA LAl Al A A S A A R R L L L L L L R P PP PP APPSRV AP AP EPU U

POSTPRC Version 0.0 Lavel 830515

LA AA AL AL A A A A A A A A A L R e A R A A L Al L L L D L L R L L L L e e G A VLTV P U AP

CONTENTS OF CONTROL FILE

isyr, jsday, ishr = 80 1 1
nhrs = 3

aspec, {layer = 03 -1

asplv = Q3 DF

LG,LD,ICT = T F F

a,b,LSCALE = 0.000000 0.000C00 F

navg, ntop = ] 3

L{1,3,24,N,R|TS0 =« T T F F F
L{1,3,24,N]JTCPN = T F F F
LRAVG = F

LECH([1,3,24,8) =« T TF F
lacho (366) =

L000000000 00000060000 00000Q0C0C0CGC
0000000000 0000000000 0000000000
0000000000 0000000000 0000000000
e00000CO0O00O 0000000000 Q000000000
Q00CQOCO0CO0O00 Q000000000 0000000O0O00O0
Q000000 0O00OQ Q00000C00O00O0 0000000000
Q000000000 0Q0CcO00000QO0COC 0000000000
Q000000000 00C6000000CO0 0000000000
Q000000000 00600000000 0000Q0Q000000O0
000QO0C000CO00O0 000C00D00O0CGOCGOC 00co000Q0QO0O0OCOQ
000CO00CO00QO0OO0CO 00600000000 000.0000000
000000'0'000 Q0000000Q00 00000060000
000000

CONTENTS OF HEADER OF MODEL QUTPUT FILE

model : CALGRID 1.0 8950531

msyr,misday,mshr « 80 1 1

mnhrs, nszout,navg = 3 1 1

lelmet, jolmet = 10 10

delx,dely,nz =  4.00000 4.00000 3

lastar, Lastop, Jastar, jas:o;; - 1 10 1 10
isastr,isastp, jsastr, jsastp = 1 10 1 10
(computed) ngx,ngy = 10 10 .
mashdn,npts, nareas = 1 [} 0

ndrec, nctrec,LSGRID = ) 97T

TEST RUN <= 3 hours starting at 00:00 PST, 1/01/80
3 Fixed Layers
Horizontal grid -- 10 x 10

Chemical species names £or nszout = 1
03 or
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. Table 4.4-4 (Continued)
Sample POSTPRO Output File (POSTPRO.LST)

RAA A R A L e L L R e e L L L L T T I ™™

POSTPRO Version 0.0 Lavel 890515

LA L e L e Y : e 2 R I I T T I ™™

ECHO QPTION -
DRY DEPOSITION AT EACH RECEPTOR IS PRINTED FOR THE FOLLOWING DAYS (0=-NOT printaed; 1=PRINTED):
1000000000 00300000000 Q000000000 0000QQ0Qas [e]sele]efelede]o]s] ¢000000000 ¢00000C000 sfalelefelelule]ulv} Qgogggacaca [efe]e]elolelelefeds]
Qooeaoccaa 4000000000 0000000000 Q000000000 Q000000000 000060C000 0000003000 0C0C000000 0QQQ0000Q0 3000000000
00c000ccos QQoQooogos 0080000000 ¢000000000 0000000000 Q00000C000 000C00000] eloleledeleofofole] €0Q0002000 0000400000
(e elede]e]o]e]e]e]o] Q0000000s0 000C0000QQ 0800000000 0000000000 0000000000 ¢C0000
AND FOR THE FOLLOWING AVERAGING PERIQDS: (NOTE THAT THE AVERAGING PERIOD IN MODEL IS MAVG = 1 HR.)

1*MAVG-HOUR AVERAGES

3*MAVG~-HOUR AVERAGES

1 * 1-HOUR AVERAGE DRY DEPOSITION AT EACH RECEPTOR FOR THE PERIOD ENDING YEAR: 80 DAY: 1 HOUR: 1
GRIDDED RECEPTORS:
a3 DF

Multiply ail values by 10 =+ -21

10T O Q 1] Q Q Q o [+}
I + + + + + + + +
9I 0 36 27 18 16 31 36 39 42 Q
I + LR T L S T T T
8I 0 38 36 32 26 31 24 20 11 [+]
I + * * +* + + +- - + +
7I 0 49 S6 65 19 22 25 S8 SS Q
I + + + + + + + <+ *»

6I 0 11 22 33 38 31 40 39 43 ] .
I + + + + + 4+ o+ o+ o+ 4
I 8 38 33 35 29 31 12 13 15 0
I + + + + o+ + o+ o+ o+
41 0 Ss1 28 41 21 29 35 35 39 9
I + + + + + + + » L
3 I 0 34 34 28 29 30 3¢ 20 16 [+
I + LI T I N . +
21 0 32 29 29 14 16 17 43 2319 0
I + + + o+ + +
1I ¢ [} Q Q [*] )
I + + o+ o+ + +
1 2 3 4 S 6 7 8 9 1l¢

1 * 1-HOUR AVERACE DRY DEPCSITION AT EACH RECEPTOR FOR THE PERIOD ENDING YEAR: 8C DAY: 1 HQUR: 2

GRIDDEC RECEFTCRS:

a3 DoF

Multiply all values by 10 ** =21

icer o o 0 ¢ o0 0 O 90 9o o



a3

1o

MHoH H M H B H H M M H MM R H M R

o MMM H M HH M N HH

Table 4.4-4 (Continued)
POSTPRO Qutput File {POSTPRO. LST)

AT EACH RECEPTOR FOR THE PERIOD ENDING

+ + + + IS + + + - +
¢ S3 27 17 29 57 63 64 57 Q
+ + L + o+ o+
0 38 35 38 41 48 S1 S9 11 0
+ L Y T T T
0 44 49 68 22 25 28 65 62 0
L S U
0 8 36 S2 54 46 S4 S0 &2 0
L T S
0 37 40 48 57 63 14 14 17 0
L Y
0 50 27 38 26 41 49 40 16 Q
L
0 42 44 40 38 35 36 37 12 L]
L R T T OO
0 49 53 52 13 14 16 38 1s 0
L T Y o+
¢ o o o o0 o o 0
L Y Y + o+
1 2 3 4 5 6 7 8 9 10
1 * 1-HOUR AVERAGE DRY DEPOSITION
GRIDDED RECEPTORS:
oF
Multiply all valu-_l by 10 *» =21
o o ) 0 o
+* + +* +* + + +
O 6428 17 40 72 83 85 72 o0
L T S
0 40 35 45 61 69 73 83 11 0
L U
0 42 47 78 28 26 28 70 70 o
+ L S S Y
0 45 70 71 S4 63 61 13 o
+* + + +* +* + + + +
0 39 32 62 76 50 17 16 19 o0
v e+ s L
0 S0 26 37 36 S6 62 39 33 o0
+ + + + + + + + +
0 49 352 45 42 39 36 13 0
L T T S S +
0 S8 63 $9 13 13 15 34 35 o0
* + o+ * "
o o o o o o 0
Y + +
1 2 3 4 s 6 1 8 9 10

3 * 1-HOUR AVERAGE DRY DEPOSITION AT EACH RECEPTOR FOR THE PERIOD ENDING

GRIDDED RECEPTORS:
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_ Table 4.4~4 (Continued)
Sample POSTPRO Output File (POSTPRO.LST)

Q3 DF

Mulriply all values by 10 ** =21

io0r ¢ Q Q +] ] 0 Q Q [+]
I + + * + + +* + + + *
9I 0 S1 27 17 28 S3 61 63 57 Q
I + + + + + + + + + +
3 I 0 39 35 39 43 49 49 54 11 Q
I + + > +* + +* - - - +
71 8 45 51 70 23 24 27 64 62 0
I + + + + + + + + + + .
61 0 9 34 52 54 44 53 30 61 0
I + + + + + + + - + +
ST 0 38 42 48 54 62 15 15 17 [}
I + + + + + + + * + +
4 I G 50 27 39 28 42 48 38 36 ]
I + + + + + + + + + +
3 I O 42 43 37 36 35 34 30 12 [}
I + + + + o+ + + + + +
2I 0 47 48 47 13 14 1le 38 37 Q
I + + + + +
11 ¢ Q [+] 0 [¢] [}
I + + + o+ + + +
1 2 3 4 5 ] 7 3 3 10
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‘ Table 4.4-4 (Continued)
Sample POSTPRO Output File (POSTPRO. LST)

tQ"'"'-I."t't'ttt."."""-t."'.tttttt-'-.'---Q'.'tttt'.'.-""".""'.'t"-".".t."'t""".-"'-"ttt't't'It"'l'""I'!

POSTPRO Version 0.0 Lavel 890515

t'n--tttttt---n-t------"t'-nt't--t-t'----..q.'-'--tttt.t---'--.'-t--"t--'-.'-"--'t'-..-----..'.'----'-tttt.-t-.."-------ttt-t-

03 DF
TORP-50 1 * 1-HOUR AVERAGE DRY DEPOSITION VALUES

YEAR DAY HOUR RECEPTCR TYPE DRY DEPOSITION

80 1 3 {6, 5 G 9.0070E~20
80 1 3 {8, 9 G 8.5233E-20
80 1 3 {7, 9 G 8.3397E-20
80 1 3 (8, 8) G 8.3044E~20
80 1 3 (9, 6 G 7.9424E~20
80 1 3 (4, 1 G 7.8376E-20
80 1 3 { 5, S) G 7.6365E~20
80 1 3 {7, B G 7.3132E=20
80 1 3 {9, 9 G 7.1782E-20
a0 13 {6, 9 G 7.1737E=20
80 1 3 {5, 6 G 7.1163E=20
80 1 3 { 4, 6) G 7.0285E=-20 -
80 1 3 (8, 7N G 6.9562E-20
80 1 3 (9, N [ 6.9556E=-20
80 1 3 (6, 8 G 6.8801E8-20
80 1 2 {4, N G 6.7830E=20
80 1 2 (8, N G 6.4592E=20
90 1 1 {4, D e 6.4591E~-20
80 1 3 {2, 9 ¢ 6.4044E-20
80 1 2 (8, 9 G 6.3663E~-20
80 1 3 (3, 2 G 6.3423E=-20
80 1 3 {7, 6 G 6.3421E~20
80 1 2 (7, 9 ¢ 6.3225E-20
80 1 2 {6 5 G 6.3023E-20

80 1 2 (9% 7 G 6.2481E~20
80 1 2 {9, 6 G 6.1996E~20
80 1 3 {4, 5 G 6.1879E-20
80 1 3 (7., 4 G 6.1558E~20

: 80 103 {8, 6 c 6.1409E-20
80 1 3 S, 8 [ 6.1152E-20
80 1 2 {8, 8) ¢ $.8750E-20
80 13 (4, 2) ¢ $.8690E=-20
80 1 3 (2 2 G S.8492E-20

) 80 11 t8, " ¢ 5.8306E-20
30 1 2 (9, 9 G S.7497E=20
80 1 2 {6, 9 G S.7180E-20
30 1 2 (S 9 G S.6923E-20
50 1 3 (6, 4 G 5.6198E-20
80 1 1 (3, N G 5.6175E~20 ’
80 1 1 (9, 7 [ $.4977E-20
20 1 2 (S, 6 G 5.4476E-20 )
5o 1 2 (7, & ¢ 5.4444E-20
80 1 3 { 6, 6 G $.4259E-20
80 1 2 (3, 2y [ 5.29872-20
80 1 2 {2, 9) G $.2854E=20
50 1 03 (3, G S.2306E=20
80 1 3 (3, 3 G 5.2065E-20
80 1 2 {4, 2 ¢ S.1880E-20
50 1 2 { 4, 6) G $.15092-20
[} 1 1 { 2, &) G 5.1430E-20
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Table 4.4-4 (Continued)
Sample POSTPRO Qutput File (POSTPRO.LST)

A A R L L L L L L L R Tk L L b SV N S S

POSTPRO Version 0.0 Level 890515
T T O W W L WA ® TR b W P r O T B TR N N kb Y
Q3 j+33
TOP~50 3 * 1-HOUR AVERAGE DRY DEPOSITION VALUES

YEAR DAY HOUR RECEPTOR TYPE DRY DEPOSITION

80 13 (4, 7 ¢ 7.0266E-20
a0 13 (8, " & 6.4153E-20
80 103 {8, % ¢ 6.2737E~20
80 103 (9, 77 G  6.2338E-20
80 13 (6,5 & 6.1507E~20
80 1 3 (s, & & 6.1483E=20
80 13 (7, 99 & 6.08S6E-20
80 1 3 (9, 9% ¢ S.7213E-20
80 1 3 (s, & ¢ 5.44S1E-20
80 103 (5. 9 & 5.4209E-20
80 103 (8. 8 ¢ $:3810E~20
a0 1 3 (6, 9 & 5.3414E-20
80 13 (7.6 ¢ 5.2634E-20
) 13 (4, 6 & 5.1741E-20
80 1 13 t2,9 ¢ 5.1130E-20
20 103 (3. 77 ¢ 5.08S3E-20
8o 13 (2, 4 @ 5.0226E-20
80 T3 (8 6 G 5.015SE~-20
80 13 (7,8 & 1.9346E-20
80 12 (6 8 ¢ 4.9067E-20
80 1 3 (3. 22 & 4.83S0E-20
80 13 (7. 8 ¢ 4.8346E-20
80 13 (4,5 ¢ 4.8271E-20
a0 13 (2.2 4.6643E-20
80 1 3 (4, 23 ¢ 4. 6631E~20
a0 T3 (2.7 & 4.4882E-20
80 13 (6. 6 G 4.3808E-20
80 T 3 (3. % & 4.3370E-20
80 13 (s, & ¢ 4.2832E~20
80 T 3 (3, % ¢ 4.19828-20
0 13 (6, 44 @ 4.1896E-20
80 1 3 (2.3 ¢ 4.1542E-20
20 103 (2,8 ¢ 3.8848E-20
20 13 (4.0 & 3.8634E-20
80 13 (4, 8 ¢ 1.8575E-20
0 1 3 (2,9 & 1.8339E-20
80 1 3 (3.2 G 3.8090E-20
80 T3 (8, 9 G 3.80128-20
80 1 a2 (43 ¢ 3.74292-20
20 1 3 (9, 3 ¢ 3.67S0E~20
80 1 3 (s, 3 & 3.6217E-20
30 1 3 (9, 4 & 1.6154E-20
50 1 3 (3, ¢ 3.5413E~20
80 103 (6,3 ¢ 3.4969E-20
a0 103 (3, 6 ¢ 3.4474E=20
80 1 3 (7, 3 G 3.3812E-20
80 1 3 (8, 3 ¢ 3.0179E-20
80 103 (s, 9 & 2.8136E-20
%0 103 (3. 8 & 2.76362-20
30 1 3 (3.9 ¢ 2.72932-20
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_ ' Table 4.4-4 (Continued)
Sample POSTPRO Qutput File (POSTPRO. LST)

ttq"'."'-".tttt-----l-.tl""i.-'O't..-ttt."tt...'.'--"..t'.-Q"'t-'--'Q'tt'.t-'.Q'..t'-"t-".t.'tti."l"nt-"""'-"t'--'

POSTPRO Version 0.0 Lavel 890515

.'---"--'--t--tt------wt"------t--t-.-.'-.------.-q."'-tt----v"-.'t---c--t--t---'Q.--'----t-'-'..---"-t--q'---tt---'.-------'

3 HIGHEST 1 * 1-HOUR AVERAGE DRY DEPOSITION VALUES AT EACH GRIDDED RECEPTOR (YEAR, DAY, ENDING HOUR)

o3 DF
RECEPTOR HIGHEST 2ND HIGHEST JRD HIGHEST
1, 1 0.0000E+00 ( 0, a, O) 0.0000E+00 ( 0, 0, 0) 0.Q000E+00 ¢( 0, 0, 0)
1, 2 0.CO000E+00 (G, ©, O) 0.0000E+0C ( 0, 0, 0) 0.0000E+00 (0, 0, Q)
1, 32 0.0000E+00 ( 0, 0Q, Q) 0.0000E+00 ( 0, 0, 0) G.0000E+00 {0, 0, 0)
1, 4 0.0000E+00 ( O, O, 0) 0.0000E+00 ( 0, 0, 0} G.0000E+00 ( Q, 0, 0)
L, s 0.0000E+00 ( 0, 0, O) Q.0000E+Q0 ( O, 0, 0) 0.0000E+0Q (0, 0, 0)
1, & 0.0C00E+C0 ({0, 0, 0O) 0.0000E+00 ( Q, 0, 0) 0.0CQ0E+00 ( 0, @, 0)
1, 7 0.0000E+00 ( 0, 0, O) 0.0C00E+00 ( 0, G, 0) 0.000CE+00 (0, o0, 0)
1, 8 0.0000E+00 (0, 0, O} 0.000Q0E+00 ( 0, 0, 0) 0.0000E+00 (0, 0, 0)
1, 9§ 0.0000E+30 (0, @, O) 0.0000E+Q0 ( 0, 0, 0} 0.0000E+00 (0, O, Q)
1,10 0,0000E+0C ( 0, 0, 0) 0.0000E+00 ( 0, 0, Q) 0.0000E+00 (0, 0, O)
2.1 0.0000E+30 ( 0, 0, 0) 0.0Q000E+00 ( 0, O, 0) 0.0000E+00 ¢( 0, 0, 0)

2, 2 5.8492E-20 (80, 1, 3) 4.9139E-20 (80, 1, 2) 3.2297E-20 (80, 1, 1)

2, 3 4.8882e-20 (80, 1, 3) 4.1904E-20 (80, 1, 2) 3.3840E~20 (80, 1, 1)
2, 4 S.1430E-20 (80, 1, 1) 4.9665E-20 (80, 1, 3) 4.9584E-20 (80, 1, 2)
2, S 3.9453E~20 (80, 1, 3) 3.8425E-20 (80, 1, 1) 3.7138E-20 (80, 1, 2)
2, 6 1.1179e-20 (80, 1, 1) 8.2087E-21 (80, 1, 2) 6.4036E-21 (80, 1, 3)
2,7 4.9122E-20 (80, 1, 1) 4.3904E~20 (80, 1, 2) 4.1621E-20 (80, 1, 3)
2, 8 3.9661E-20 (80, 1, 3) 3.8499E~20 (80, 1, 2) 3.8386E~20 (80, 1, 1)
2, 9 6.4044E-20 (80, 1, 3 $.2854E~20 (80, 1, 2) 3.6491E~20 ({80, 1, 1)
2,10 0.0000E+00 ( 0, 0, 0) 0.0000E+Q0 ( 0, 0, 0) 0.0000E+00 (0, 0, 0)
3,1 0.0000E+00 ( 0, 0, 0) 0.0000E+00 ( @, 0, 0) 0.0000E+00 ( 0, ¢, 0)
I, 2 6.3423E-20 (8C, 1, 3) 5.2987E~-20 (80, 1, 2) 2.8759E-20 (%0, 1, 1)
3 3 5.2065E-20 (80, 1, 3) 4.3933E~20 (80, 1, 2) 3.4110E-20 (80, 1, 1)
3, 4 2.8382E~-20 (80, 1, 1) 2.6578E-20 (80, 1, 2) 2.6449E-20 (80, 1, 3)
3,5 S.2306E-20 (80, 1, ) 4.0439E-20 (80, 1, 2) 3.3203g-20 (80, 1, 1)
3, 6 4.5342E~20 (80, 1, 3) 3.6281E-20 (80, 1, 2) 2.1798E-20 (80, 1, 1)
3, 7 $.6175E-20 (80, 1, 1) 4.9278E-20 (80, 1, 2) 4.7106E~20 (80, 1, 3)
3, 8 3.5774E-20 (80, 1, 1) 3.5380E-20 (80, 1, 3) 3.5086E-20 (80, 1, 2)
3 9 2.815?5-20 (80, 1, 3) 2,.69878-20 (80, 1, 2) 2.6734E-20 (80, 1, 1)

3,10 0.0000E+00 ( 0, 0, 0) 0.0000E+Q0 ( 0, @, 0) 0.0000E+00 ( 0, 0, 0)

4, 1 0.0000E+G0 ( 0, 90, 0) 0.0000E+C0 ( O, O, Q) C.0000E+Q0 ( O, O, 0)
4, 2 $.8690E~20 (80, 1, 3) 5.1880E~20 (80, 1, 2) 2.9323E~20 (80, 1, 1)
4, 3 4.4363E-20 (80, 1, 3) 3.9563E~20 (80, 1, 2) 2.8160E-20 (80, 1, 1)
4 4 4.0678E-20 (80, 1, 1) 3.7998E-20 (80, 1, 2) 3.7227e-20 (80, 1, 3)
4, 5 6.1879E-20 (80, 1, 3) 4.7778E~20 (80, 1, 2) 3.5155E-20 (80, 1, 1)
4, 6 7.0285E-20 (80, 1, 3) 5.15098-20 (80, 1, 2) 3.3430E~20 (80, 1, 1)
4, 7 7.8376E-20 (80, 1, 3) 6.7830E~20 (80, 1, 2) 6.4591E-20 (80, 1, 1) i
4 8 4.5368E~20 (80, 1, 3) J.8446E-20 (90, 1, 2) 3.1910E-20 (80, 1, 1)
4 9 1.7558E-20 (80, 1, 1) 1.7417e-20 (80, 1, 2) 1.6928E~20 (80, 1, 3)

4,10 0.0000B+00 ( 0, 0, 0) 0.0000E+00 ( G, O, 0) 0.0000E+00 (0, 0, O)

3, 1 0.0000E+00 (0, o0, 0) 0.0C00E+00 ( Q, 0, 0) 0.0000E+00 (0, ©, 0)
S, 2 1.3691E-20 (30, 1, 1) 1.3012e-20 (30, 1, 2) 1.2632E-20 (80, 1, 3)
5, 3 4.16482-20 (80, 1, 3) 3.7915E-20 (80, 1, 2 2.9087e-20 (80, 1, 1)
3, 4 3,5701E-20 (80, 1, 3) 2,6345E-20 (80, 1, 2) 2.0861E-20 (80, 1, 1)
5, S 7.6365E-20 (80, 1, 3) 5.69238-20 (80, 1, 2) 2.9340E-20 (80, 1, 1)
$, 6 7.11638~20 (80, 1, 3) 5.4476E-20 (80, 1, 2) 3.7714E-20 (80, 1, 1)
L P 2.8084E-20 (80, 1, 3) 2.24278-20 (80, 1, 2) 1.8669E-20 (80, 1, 1) )
5, 8 6.1152E-20 (80, 1, 3) 4.1115e~-20 (80, 1, 2) 2,6231E~20 (80, 1, 1)
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S,

1]

o
-
-
[ R Y I N N -

7.10

8,
8,
8,
g,
8,
2,
8,
8,
8,10
9e
9
9,
9
9
9,
9,
9
9,
9,10
10,
1o,
10,
10,
190,
10.
10,
10,
19,
10,10

LY T - ST N SV Y o 2

[T BRSNS R ST R R

HIGHEST VALUES

[T S T ST R A

Sample
3.99Q3E~-20 (80,
0.000GCE+00 { 0,
0.0C00CE+00 { O,
1.5563E-20 (80,
3.9316E~20 (8O,
S.6198E-20 (80,
9.0070E-20 (80,
5.4259e-20 (80,
2.5723e-20 (80,
6.3801E-20 (80O,
7.1737E-20 (80,
0.Q00QCE+00 { O,
0.0000E+0Q ( Q,
1.7407E-2C (BQ,
3.5891E-20 (B0,
6.1558E~-2C (8Q,
1.7070E-20 (80,
6.3421E-20 (8C,
2.8296E-20 (80Q,
7.3132E~-20 {80,
8.3397E-20 (80,
0.0C0CE+QQ ( O,
a.00Q0E+0Q0 ( 0,
4_.2844E-20 (80,
3.7123E-20 (80,
4.0091E-20 (8C,
1.5898E-20 (80,
6.1409E-~-20 (80,
6.9562E-20 (8a,
8.3044E~-20 (80,
8.5233E-20 (80,
¢.0000E+00 ( O,
Q.000QE+00 { G,
3.9007E-20 (8O,
1.583SE-20 (80C,
3.5166E~-20 (80,
1.8973E-20 (B8O,
7.9424E~20 (BQ,
6.9556E-20 (8O,
1.13172-20 (80,
7.1782E-20 (80,
0.00CQE+00 ( C,
0.0000E+0G { O,
0.00Q0E+0C ( O,
G.QOQQE+0C ( O,
0.0000E+0Q ( Q,
G.Q0QOE+Q0 ( O,
0.0Q000E+0C ( O,
¢.0Q00E+00 ( O,
G.0000E+00 ({ G,
3.0000E+0C ( O,
0.Q00QE+C0 ( 0,

FOR PERIOD

Multiply all values by 10 ** =21

01 0 0
I + +

9I 0 64 2

Q *] 0 0

L

[ 0

+ +

8 18 40 72 33 85

1.
o,
a.
1,
1.
1,
1,
1,
1,
1.
1,
a,
a,
i,
1,
1,
i,
1,
1,
1,
1,
a,
g,
1.
1,
1,
1,
1,
1,
1,
1,
9,
o,
1,
1,
1,
1,
1,
1,
1,
1.
9.
a,
a,
a,
0,
a9,
0,
Q,
9,
Q.
Q.
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Table 4.4-4 (Continued)
POSTPRO QOutput File (POSTPRQ.LST)

Z.8520E-20
G.0000E+0Q0
a.0000E+00C
1.4193E-20
3.5460E-20
4.0516E-2C
6.3023E~-20
4.6420E-20
2.4545E-20
4.770Q0E-20
5.718CE-20
0.Q00C0E+Q0
C¢.Q000E+00Q
1.5965E~-20
3.5773E-20
4.8769E~20
1.414SE-20
S.4444E-20
2.7935E-20
5.1338E~20
6.3225E-20
0.Q000E+C0
0.0Q000E+00
3.7655E~20
3.2929e-20
3.9310E-2C
1.4325E~20
4.9658E-20
6.4592E-20
S$.8750E~-20
6.3663E-20
0.GCO0QE+00
G.C0Q0E+QQ
3.6109E-20
1.1784E-20
3.6343E-20
1.6525E-20
6.1996E-20
6.2481E~20
1.1176E-20
S.7497E-20
0.0000E+00
0.0CCOE+GO
G.00C0E+QQ
0.Q000E+C0
0.0000E+Q0C
0.0000E+00
0.0000E+CO
0.0000E+00
0,0000E+Q0
0.0C00E+00
0.000QE+CT

{80,
{ o,
{9,
(8a,
(89,
(80,
(80,
{80,
(89,
(g,
(8a,
o,
(0,
(8ag,
(8o,
(8a,
(80,
(8c,
(8o,
(89,
(80,
(0,
(0,
(8o,
(8q,
(ec,
(8o,
(80,
(80,
(80,
(so,
(a,
(9,
(8g,
(8ac,
(8g,
{80,
(8¢,
(8c,
(89,
(aa,
a,
e,
o,
a,
Q.
Q,
o,
9,
a,
9,
9,

~ rm e s e em o o o e
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1.
a.,
g,
1.
1.
i,
1.
1,
1.
1,
1.
9,
o,
L,
1,
1,
1.
L
1,
1.
1,
g,
0.
1.
1.
1.
1,
1,
1,
1,
1,
Q.
Q.
1
1.
1,
i,
1.
1.
1,
1,
Q.
9,
Q,
9,
g,
9,
o,
a,
9,
a,
a,

2}
[+
)
2)
2)
2)
2)
2)
2)
2)
2)
o)
o
2}
3
2)
2)
2}
2)
2)
2)
)
L}
2)
3)
3)
2)
2)
2}
2)
2)
"}}
o)
2}
2}
F3
2)
2)
2)
2}
2)
Q)
)
0)
o
)]
o)
D]
)
@
0
Q)

1.5985E-20
Q.0CC0E+0Q
0.0000E+00
1.3476E-20
3.0132E-20
2.8974E-20
3.1429E-20
3.0746E-20
2.2134E-20
3.0699E-20
3.1326E-20
0.000CE+00
0.000CE+G0
1.5003E-20
2.9771E-20
1.4710E-20
1.2494E-20
4.0217E-20
2.5206E-20
2.3568E-20
3.5945E-20
0.000CE+30
0.000CE+00
3.3772E-20
2.0486E-20
3.463SE-20
1.3363E-20
3.9397E-20
5.8306E-20
1.9636E-20
3.9316E-20
0.0000E+0G
0.000GE+GU
3.5134E-20
8.9821E~21
3.2954E-20
1.4854E-20
4.3029E-20
5.4977E-20
1.0661E-20
4.2377E-20
0.0000E+00
0.Q000E+A0
0_0CCOE+30
6.0000E+00
0.0000E+Q0
0.00C0E+00
0.00G0E+00
0.0000E+0
0.0000E+00
0.C000E+00
0.000QE+00

(80,
(¢ a,
{a,
(8a,
(80,
(8o,
(80,
(80,
(80,
(8ag,
(80,
(g
(0,
(8o,
(ag,
(80,
{80,
(8a,
(80,
(89,
(80,
<o,
¢a,
(80,
(8g,
(8ag,
(8a,
(30,
(8a,
(80,
(sa,
(a,
(e,
(g0,
(80,
(8g,
(8a,
(8g,
(sg,
(8gq,
(sg,
0,
0,
G,
Q
0,
Q.
9,
g,
g,
Q.
g,

o~ e em e am n m e o~ -

a.
9,
1,
1,
1,
1,
1.
1,

1,

1,
9,
g,
1,
1,
1,
1,
1,
1.

‘1,

1.
Q.
a,
1,
1.
1,
1,
1,
1,
1,
1,
9,
9,
1,
1.
1.
1.
1.
1,
1,
1,
a,
0,
Q.
9,
9,
o,
9.
Q,
a,
Q.
Q,

n
ay
0
3)
1
1)
1)
1)
1
1)
b8
L
g
3
n
i3]
8]
1)
0
1
n
1]
Ll
3)
1)
1
1)
b
1)
1}
1
Q)
o)
3)
3
3
1)
1)
1)
1
1
o
W]
[ }]
)
]
9]
g}
o
0)
0)
)



_ Table 4.4-4 (Continued)
Sample POSTPRO Output File (POSTPRO.LST)

I + * + +* +* +* * + + +
8 I 0 40 36 45 61 69 73 83 11 ]
I + + + + + + + + + +
71 0 49 56 78 28 26 28 70 70 1]
I + + + + + + + + + +
6I 0 11 45 70 71 S4 63 61 79 a
I + + + +* + + + + + +
SI 0 39 52 62 76 90 17 16 19 Q
I + + + + + +* + + + +
4TI 0 51 28 41 36 S6 62 40 39 0
I + + + + +* * + + o+ *
I I 0 49 52 45 42 39 36 37 16 0
I +* + +* + + + +* + +
21 0 58 63 59 14 16 17 43 39 Q
I + + + + + + + +
1T ¢ [¢] [+] 0 Q Q 0 ]
I + + + + + + + + +

»
~
w
>
73
<
~
«
w
-
o

2ND HIGHEST VALUES FOR PERIGD

Multiply all values by 10 ** =21

1wz ¢ [} [} [+] [*] 0 Q 0 0
I + + + + + + + + +
9I 0 53 27 17 29 57 63 64 57 0
I + + + + + + + + + +
8I 0 38 35 38 41 48 S1 S9 11 0
I + + + + + + + + + +
7TI O 44 49 68 22 25 2B 65 62 [*]
I + + + + + + + + +
6L 0 36 52 54 46 S4 SO 62 0O
I + I T
51 0 38 40 48 57 63 14 14 17 0O
I + + + + + + + + o+ + :
41 0 S0 27 38 26 41 49 39 136 0
I + + + + + + + + + +
31 0O 42 44 40 38 35 36 33 12 0
I + + + + - + + + + +
21 0 49 S3 52 13 14 1§ 38 36 O
I + + o+ +
1I 0 o o 0 0
I + + o+ +
1 2 3 4 S5 6 7 8 9% 10
3RD HIGHEST VALUES FOR PERICD
Multiply all values by 10 ** =21
1001 0 0o O Q 0 o©
I + + + » +
$I 0 36 27 17 16 31 36 39 42 o0
T+ + + + + + + + + 4
8T 0 38 35 32 26 31 24 20 13 O
I + * * + + + + + * +
7 0 42 47 65 19 22 25 Sa S5 0
I + + + + + + + + + +
6 0 22 33 38 31 40 39 43 O
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H oH H H H M H O H KM OH OH

' Table 4.4-4 (Concluded)
POSTPRO Output File (POSTPRO.LST)

Sample
+* + + + +* + + * » +
9 37 33 35 29 31 12 13 15 0
+ + + + + + + + + +
0 S0 26 37 21 29 35 35 313 ¢
+ + + + + + + + + *
0 34 34 28 29 30 30 20 9 Q
+ + + * + + + + + +
6 32 29 29 13 13 15 34 135 Q
+ + + + + + + +
0 Q Q 0 Q Q Q [}
+ + + + + + + +
1 2 3 4 S 6 7 8 9 10
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