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THE OAK RIDGE FOG AND DRIFT CODE (ORFAD)
USERS' MANUAL

M., E. LaVerne

ABSTRACT

ORFAD is a computer program written for the purpose of
providing estimates of fog and drift resulting from the
operation of wet cooling towers. The program uses hourly
weather data from tapes.

The physical and calculational models are described,
and detailed instructions are given for input preparation and
running the program. A program listing and sample output are
appended.

1. INTRODUCTION

ORFAD is a computer program originally developed for use in the
preparation of environmental statements for central station power plants.
Its purpose was, and is, to provide reasonable estimates of the incre-
mental amounts of fog chargeable to the operation of wet cooling towers
and of the salt drift deposited in the vicinity of a power plant using
such towers.

! a2 number of modifications

Since publication of the original report,
has been made in the program, most notably in the method employed for
drift calculation. These modifications, coupled with changes in program
input preparation and operating procedures, have generated a need for an
updating and fuller explanation of ORFAD. This report is intended to
£i11 that need by providing a current explanation of the basis for ORFAD
and detailed instructions for running the program.

In the preparation of this report, T have consulted on numerous
occasions with John V. Wilson, the originator of ORFAD, in order to
clarify obscure points. His very considerable assistance is gratefully

acknowledged.



2. DESCRIPTION OF THE PHYSICAL MODEL

We assume that the effluent from a wet cooling tower forms a plume
containing both pure water vapor and particulate matter, the latter con-
sisting of saline water droplets whose total mass is substantially
smaller than that of the vapor. The initial concentration of the dis-
solved solids, assumed to be principally NaCl, is equated to that in
the cooling-tower water. The horizontal transport rate of the tower
effluent is equated to wind speed, which is assumed to be independent
of height.

The distribution of water vapor density is assumed to be Gaussian
with respect to the plume centerline. Water droplets, on the other hand,
are assumed to fall in distinct trajectories determined by droplet size

and ambient conditions.

2.1 Plume Rise

The plume, because it will be warmer and will contain more water
vapor than the surrounding air, will be buoyant and will rise from the
tower. The wind will then bend the plume over toward the horizontal,
forming a more or less gently rising curve downwind from the tower. v

As the plume rises, it experiences shear forces along its edges
as a result of the difference in velocity between the plume and the
surrounding viscous air. Air is entrained into the plume, causing it
to expand both laterally and vertically. The plume rise and air entrain-
ment result in cooling and dilution of the contained moisture; as a con-
sequence, the plume buoyancy is diminished, and the plume ultimately
levels off at some maximum altitude.

Figure 1 illustrates the plume rise process schematically.

2.2 TFog and Ice Occurrence

The distribution of water vapor density about the plume centerline ¢
is assumed to be Gaussian, with greater lateral than vertical dispersionm.
(Refer to Fig. 1.)
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Condensation is presumed to occur if, at any point in the expansion
of the plume, the vapor added by the plume causes the local vapor con-
centration to reach or exceed the saturation level; that is, if the
plume adds enough moisture to overcome the saturation deficit of the
entrained air, fogging occurs.

If fogging conditions exist and, in addition, the ambient temperature

is below freezing, icing is assumed to occur.

2.3 Drift Deposition

The water droplets are assumed to travel in ballistic trajectories
set by the rise velocity of the plume centerline and the fall velocity
of a droplet relative to the plume centerline. Figure 2 is a schematic
of the drift calculational model. The relative fall velocity, found
from the relations of Hosler, Pena, and Pena,2 is determined from the
droplet size and relative humidity range. Relative humidity determines
whether the droplets fall without evaporation, or evaporate to a satu-
rated solution, or evaporate to dry particles. Implicitly, all droplets
and particles are taken to be spherical.

A specified distribution of fractional mass with respect to particle
diameter is used to assign droplets to classes. Each class has a nominal
diameter and represents a certain fraction of the total drift discharged
from the tower. Separate calculations are made for each class, and the

results are summed to get the total drift.

2.4 Salt Concentration

The salt concentration is determined by dividing the terminal fall

velocity into the previously found drift deposition.
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3. WEATHER DATA

The hourly or trihourly surface weather observations described in
Ref. 3 are currently used by ORFAD. These observations are available
on magnetic tape from the National Oceanographic and Atmospheric Adminis-
tration (NOAA)." The periods covered by the data, depending on location,
range up to 25 years. Any one tape will generally carry data for 10
years.

From the numercus items recorded, ORFAD uses wind speed and direction,
dry and wet bulb temperatures, total cloud cover, cloud ceiling, and
obstructions to vision, the last item being defined as smoke, haze, or a

combination thereof.

3.1 Data Decoding

In order to fit large quantities of data onto one tape, NOAA has
employed a special type of coding involving the overpunching of the
numbers. As a result, these data cannot be read directly by the usual
FORTRAN input statements, and, therefore, a special decoding subroutine,
SIGNCK, has been incorporated in ORFAD to interpret the data from tape.

Through 1964, data were recorded at intervals of 1 hr; for later
years, data were recorded at 3-hr intervals, beginning at 0 hr Coordinated
Universal Time (formerly Greenwich Mean Time). Hours having no data
were left blank. Thus, tapes for 1965 and later are two-thirds empty,
with the remaining third containing data similar to those for earlier
years. ORFAD uses information on the geographic location of the towers
to determine which hours on the tapes contain data.

In the tally after 1964, the program assumes that each reading
applies to a 3-hr increment. If a period of several years spanning 1964
and 1965 is to be averaged, each hour through 1964 is given a weight of

1, and each trihourly reading thereafter is given a weight of 3.

3.2 Tape Protection at ORNL

In order to prevent accidental erasure or other damage to the ¢

original weather tapes purchased from NOAA, it is customary at ORNL to
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copy the originals onto '"pool'" tapes and to run the program with these
copies. Occasionally, the utility program doing the copying encounters
a faulty record or other difficulty and omits a record from the copy.

Thus, the copied weather data may not cover all hours of the year.

3.3 Special Handling of Data

The original weather data tapes use special coding for entries
that are invalid or missing for any reason. ORFAD tallies but does
not analyze these entries. An exception is made where the datum is
relative humidity; if valid dry and wet bulb temperatures are present,
they are used to calculate a relative humidity.

The weather data tapes provide for reporting fog, ground fog, and
ice fog. Sometimes, when these fogs are reported, the dry and wet bulb
temperatures will differ. The program tallies these hours of natural
fog but does not analyze them. Presumably, if fog already exists, the
cooling tower will not increase its incidence. Conversely, fog may
not be reported when dry and wet bulb temperatures are equal. In this
case, since natural fog is not present, any calculated fog is charged
to tower operation. However, we should note that the situation is
somewhat ambiguous, the temperatures having been recorded only to the
nearest degree,

The data tapes use CALM as a wind direction. However, even with
CALM recorded, the wind speed is sometimes given as nonzero. ORFAD
will analyze these hours, assigning them to directions in proportion
to the relative frequencies of the winds in those directions. When
the wind speed is recorded as zero, the program substitutes 1 knot, on

the basis that there is always a slight wind aloft.



4, CALCULATION OF PLUME RISE

The steps involved in finding the rise of the plume centerline

consist of

1.
2.
3.
4

determining a flux buoyancy parameter F for a single tower;
calculating a stability parameter s for the atmosphere;
obtaining the plume rise AH; for a single tower;

applying a correction to obtain the plume rise AH_, for N towers,

N
given that for one tower.

4.1 Flux Buoyancy Parameter

The flux buoyancy parameter as defined by Hanna® is an extension

of that given by Briggs,6 incorporating an additional term to account

for the release of latent heat from condensing moisture. For a moist

plume in which a fraction f of the vapor condenses,

BRI 1

where

F = wogRg [1-— Teo/Tpo + (qp0 —q,,) (0.61 + fhfg/Cpr
F = the flux buoyancy parameter, m“/sec3,
W = tower exit wvelocity, m/sec,
g = acceleration of gravity, 9.8066 m/sec?,
Ro = tower inside radius at exit, m,
Teo = environment temperature, K,
TPO = plume initial temperature, K,
qpo = plume initial mixing ratio, water vapor to dry air, g/g,
Qo = environment mixing ratio, water vapor to dry air, g/g,

f = fraction of wvapor condensed,

h,. = latent heat of water vapor, cal/g,

(@]
|

specific heat of air at constant pressure, cal/g K.

A complete listing of nomenclature may be found in Appendix A.
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The term O.6l(qpo —-qeo) represents the additional buoyancy result-
ing from the difference in molecular weight between water vapor and air.
The final term gives the additional buoyancy resulting from release of
latent heat by condensation of some fraction of the original water vapor.
An estimate of £ = 0 is ordinarily used and will give conservative
results in the sense of overestimating fog and drift.

The environmental temperature at the top of the cooling tower is
determined from that at the base by using the temperature gradient cor-
responding to the Pasquill atmospheric stability class.

The water vapor in the plume is calculated on the basis that 257
of the heat is removed as sensible heat and 757% as latent heat. The
initial temperature of the plume is then taken as the wet bulb tempera-
ture corresponding to the enthalpy of the air leaving the tower, which,
in turn, is equated to the sum of the enthalpy entering the tower and
the enthalpy increase inside the tower. The enthalpy increase is taken
as the product of the circulating-water temperature range and the ratio
of the water mass flow rate to the air mass flow rate. Enthalpy of the

leaving air as a function of wet bulb temperature is calculated from

h = (e + 4.305)/(3.917 — 0.024846t ) 10 <t < 80 (2a)
or

h = (t, — 13.85)/(2.766 — 0.015652t ) 80 < t_, (2b)
where

h = enthalpy, Btu/lb,

t = wet bulb temperature, °F.

4.2 Stability Parameter

The stability parameter is defined by
s = g(BTeO/BZ + 0.01)/'1‘eo s (3)

where s is stability parameter, sec™2, and aTeo/az is atmospheric tem-
perature gradient, K/m. The temperature gradient is that corresponding
to the Pasquill stability class determined from the given weather data.

An explanation of this atmospheric stability classification is given in
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Appendix B, together with a listing of the temperature gradients used

in ORFAD.

4.3 Plume Rise for a Single Tower®>>®

The plume rise is dependent on whether calm or windy conditions

prevail and, for the windy case, on the stability of the atmosphere.

4.3.1 Calm conditions

For all stability classes, the plume rise in calm air is given by

AH; = 5.0F0:25 ¢70.375 | (4)

where AH; is plume rise for a single tower, m, and F and s are as pre-

viously defined.

4.3.2 Windy conditions

Under windy conditions, plume rise is further dependent on the

stability of the atmosphere.

4.3.2.1 Pasquill stability class <4

For an unstable-to-neutral atmosphere, we calculate a quantity
X* defined by
X* = 2,16F0." Hg-G,m , (5)

where Hy is the tower height or 304.8 m, whichever is smaller, that is,
Hy = min(HT, 304.8) . (6)

The plume rise is then given by

AH; = 1.6F1/3 y71 x2/3 | (7)
where

X

*
min(Xme, 3X*) , (8)

U is wind speed, m/sec, Xme is downwind distance from the tower, m, and

F and X* are as previously defined.
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4.3.2.2 Pasquill stability class >4

For a stable atmosphere, the plume rise is again given by Eq. (7)

but with X now being determined from

o -1/2
X mln(Xme, 2.4U s71/2y (9)

4.4 Plume Rise for Multiple Towers

When a set of N towers forms a cluster with a maximum dimension L,
the following relations given by Briggs7 are used to determine the plume

rise for the cluster from that for a single tower:

B EARE
AHN = (m) AHq (10)

with
3/2
=6 [ —2—u , (11)
N1/3 amy
where
N = number of towers in the cluster,
L = the maximum cluster dimension, m,
AHy = the plume rise for a single tower, m,

AHN the plume rise for the cluster, m.

When several cooling towers are in the same general vicinity, it is
a matter of judgment whether they should be analyzed as a single cluster
or separately. Briggs has suggested that the effects be analyzed both
ways and the more conservative result selected.

After the number of towers in the cluster has been determined, a
further judgment 1s needed to find the maximum dimension L. Ordinarily,

the diameter of the smallest circle that circumscribes all the towers

is a good choice.
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5. CALCULATION OF FOG AND ICE FOG

In predicting the amount of ground-level fog induced by cooling-
tower operation, the ORFAD program holds the tower accountable only if
(1) naturally occurring fog was not reported and (2) the moisture con-
tent of the plume was sufficient to equal or exceed that required to
saturate the air during the data period considered, If fog was reported,
the occurrence will be tallied, but the remainder of the fog and ice cal-
culation will be bypassed on the basis that if a fog already exists, the

cooling tower will not increase its incidence.

5.1 Water Vapor Density of Plume

Under the previously mentioned assumption of a Gaussian distribution
of water vapor within the plume, the vapor concentration at ground level
is given by

~u2

P . (12)
202
Z

X~ % ou
y z
where
x = water vapor concentration at ground level, g/m3,
Q = water vapor mass velocity at tower exit, g/sec,
H = plume centerline height above ground, m,
= lateral diffusion coefficient, m,
o_ = vertical diffusion coefficient, m,
U = wind speed, m/sec.
The diffusion coefficients are derived from the relations given by

Briggs,8 as shown in Appendix C.

5.2 Saturation Deficit

The saturation deficit, or the increment in water vapor density

required in order to saturate the air at the same dry bulb temperature,

is given by

(13)
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where
dS = saturation deficit, g/m3,
P, = saturation vapor pressure at ambient dry bulb temperature,
in. Hg,
P, = Vapor pressure at ambient dry and wet bulb temperatures, in.
Hg,
Ta = agmbient dry bulb absolute temperature, °R.

The constant multiplier, 7345, comes from a fit of the perfect gas law to
water vapor at 15°C (59°F), followed by appropriate adjustment to yield

dS in the given units.

5.3 Fog

Fogging is assumed to occur if the added vapor concentration equals
or exceeds the saturation deficit. We further assume that the fogging
will occur over a distance of 1.250y on either side of the downwind vector.
This distance corresponds to Briggs' plume half-width,® which is determined
by equating the integral of the Gaussian distribution in the lateral direc-
tion to that of a uniform distribution having the same centerline concen-
tration. The result is\/;756y, that is, 1.250y, as given above. At the
same distance X from the tower, the sector arc length is 7X/8 (each sector
covering 22 1/2°). The hours of fog are then adjusted by multiplying by
the ratio of the fogging width to the arc length, that is, by 2.500y/
(rX/8). TFor example, a fog in which 2.500y corresponds to a 10° sector
would be tallied as 10/22.5 or 4/9 hr of fog on the average for each hour

of clock time for that sector.

5.4 Ice Fog
The calculation for ice fog follows that for fogging. If the local

moisture concentration exceeds the saturation deficit and, in addition,
the temperature is below the freezing point, icing is assumed to occur.
The hours of ice are adjusted, of course, in the same manner as the

hours of fog.
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6. CALCULATION OF DRIFT DEPOSITION AND SALT CONCENTRATION

As originally written and as described in Ref. 1, the drift calcula-
tion assumed that all drift particles of a certain original size class
formed a plume having a Gaussian distribution of particle concentration
about its own centerline. The centerline of the particle plume was assumed
to lie below that of the vapor plume by the distance through which the
finite-size drift particles had fallen, as determined by the method of
Hosler et al.? The drift deposition was then calculated as the product
of the ground-level concentration and the velocity of the final fall.

The above procedure was modified about the time of publication of
Ref. 1. The diffusion model described above was abandoned, and a ballistic
trajectory model in which all particles of a given initial size reach the
ground at the same distance from the tower was employed. The method of
Hosler et al.? was retained for computing the trajectories.

The trajectory model assumes that all droplets of a given original
size fall to the ground at the same distance from the tower for the same
conditions of wind, relative humidity, and atmospheric stability., This
distance is that at which the total fall distance of the droplet just
equals the local plume height above ground.

The fraction of droplets falling in the interval AX spanning X is

approximated in ORFAD by

dc dp
AC = BX T I o (14)

where X(D) is the distance at which a droplet of diameter D strikes the
ground and C(D) is the cumulative distribution function of the droplets.
The drift deposition can be determined from the fraction of drift
falling at a given distance, the area of the corresponding 22.5° sector,
and the total salt emission from the tower.
The airborne salt concentration is then found as the drift deposition

rate divided by the velocity of the final fall.
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6.1 Determination of dC/dD

The cumulative distribution function C is developed from the input
data on droplet size distribution, as shown in Fig. 3. Integration of
the basic input frequency function, shown in part (a) of the figure, is
carried out over 25 subintervals spanning the droplet sizes given, result-
ing in the cumulative distribution function in part (b). Differencing of
C at the boundaries of the 25 subintervals and dividing by the subinterval
width yields dC/dD, as shown in part (c). Note that this function coin-~
cides with the original function except for scale unless a subinterval
spans a boundary of the basic intervals. There, the derived function
value is the weighted mean of the adjacent values. The weights are

selected to be area preserving.

6.2 Determination of dD/dX

Hosler et al.? classify droplets into three categories: (1) those
that do not evaporate at all, (2) those that evaporate to saturated solu-
tions, and (3) those that evaporate to dry particles. 1In the first cate-
gory, the fall velocity Vf is a constant dependent only on droplet diameter.

Within categories 2 and 3, the fall velocity of the evaporating drop-
let is determined by averaging an initial value dependent on the original
size of the droplet and a final uniform value attained after some evapora-
tion distance He. The residual droplet is assumed to strike the ground
with this final velocity.

The assumption that all droplets and particles are spherical is

implicit throughout the model.

6.2.1 No evaporation; relative humidity 2767

For the nonevaporating case, the quantity dD/dX can be derived

analytically. First, we note for convenience that

S e (15)
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Fig. 3. Development of cumulative distribution function and its
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From the relation

Time of fall = horizontal transport time

or
B/V, = X/U, (16)
we get
vf=%i, (17)
so that
%:% Vf-—Ug—g . (18)

[Actually, the sign of the right-hand side of Eq. (18) has been changed so
that the drift depositions will be positive.j

We now consider the second factor dD/de, for which we require V. as

a function of D. Because there is no evaporation, the droplets fall it
uniform velocities characterized by their diameters, as shown in Fig. 4.
Small droplets are assumed to follow Stokes' law, while medium and large
droplets fall according to wind tunnel data® reported in the International

Meteorological Tables, 1966. The fall velocity V_ is given by the

f
equations

<
|

= D2/33414 D £ 74.36 um (19a)

<
1]

0.00445(D — 37.18) D > 74.36 um, (19b)

where Vf is fall velocity, m/sec, and D is original droplet diameter,

um. Then, we have, for D £ 74,36 um,

=LD
ooy T (20)
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o DATA )
20 CALCULATED ’

10 ///;
1////; CALCULATED FROM
2
s V, D?/33414 D<7436

000445(D — 37 18) D > 74 36

TERMINAL VELOCITY {m/sec)

00
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DROPLET DIAMETER (um)

Fig. 4. Terminal fall velocity of water droplets. Data from
International Meteorological Tables, 1966.

and
dD D dH
—_— = - U == 21
xX-WE\'eTVaE) (21)
For the larger droplets, we obtain “
dD - 1 . (22)

av 0.00445
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Hence, for D > 74.36 um,

dX  0.00445x | 'f X |

6.2.2 Evaporation; relative humidity <767

For relative humidity below 76%, evaporation is assumed to occur,
with a droplet possibly attaining a saturated solution or becoming a dry
particle. The fall velocity of the droplet or particle is found by
averaging an initial velocity dependent on initial droplet size and a
final velocity dependent on relative humidity. A repetitive solution
now becomes necessary in order to determine the diameter of a droplet

falling at a given distance.

6.2.2.1 Evaporation distance

The distance a droplet falls while evaporating depends on the ini-
tial droplet diameter and the ambient relative humidity. This distance
has been given graphically by Hosler et al.? and is approximated in ORFAD

by the expression

-6 2.667

g o 1.4146 10 D ’ (26)

e (1 — r)1-079

where He is evaporation distance, m, D is original droplet diameter, m,

and r is relative humidity.

6.2.2.2 Saturated solution droplets; relative humidity 250%

In the relative humidity range from 50 to 767, evaporation is
assumed to occur until the droplets become saturated. The droplets then
fall at a constant velocity dependent on their final diameter. The
vertical distance the droplets fall before becoming saturated is given
by Eq. (24). The initial velocity is that obtained from the appropriate
one of Eq. (19).
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A mass balance giveg the diameter of the saturated droplet as

1/3
pwc / .
Dy = D5 > (25)
s s
where
DS = diameter of the saturated droplet, um,

D = diameter of the original droplet, um,
p_ = initial water density, g/cc,
=1.0+ 0.7 ¢, for ¢ £ 0.05 g/g,
p = saturated solution density, 1.197 g/cc,

¢ = initial concentration, g/g,

o4
S

The final fall velocity 1s given by

saturated solution concentration, 0.26 g/g.

v, =V /o, (26)
where v is final fall velocity of the saturated droplet, m/sec, VS is
fall velocity of a droplet of diameter Ds [from Eq. (19)], m/sec, and »
p is density of pure water, 1.0 g/cc.

The average fall velocity V; during evaporation (i.e., while falling
through the distance He) is then found as the mean of the initial and
final fall velocities.

Ve = (Vo +v /2, (27)

where Vf is the initial fall velocity of a droplet of original diameter

D [from Eq. (19)], in m/sec. An evaporation time is computed from
He

t ==, (28)
\Y

where He is found from Eq. (24).
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The droplet falls a distance H in time t, where

1 V% —-vs
= —_— = 2
H Vft 5 5 t t < te (29a)
or
= -— >
H He + (t te) v t =t (29b)

The time t is the horizontal distance divided by the wind speed, as indi-
cated in Eq. (16), and H must equal the plume height above ground at the
same distance. The origin of the second term on the right-hand side of

Eq. (29a) is explained in Appendix D.

6.2.2.3 Dry particles; relative humidity <50%

For relative humidities below 50%, the droplets are assumed to evap-
orate to dry particles. The particles then fall at a constant velocity
dependent on their final diameters. Except for differing velocities,
this category is handled in the same manner as the saturated solution

droplets.

A mass balance gives the diameter of the dry particle as

o 1/3
Dy=D|-" , (30)
Pq

where Dd is diameter of the dry particle, m, Pq is dry particle density,
2.165 g/cc, and the remaining quantities are as previously defined.

The final fall velocity is given by

vy = Vdpd/p R (31)

where v, is final fall velocity of the dry particle, m/sec, and Vd is

d
fall velocity of a particle of diameter D4 [from Eq. (19)], m/sec.



22

The average fall velocity V; during the drying out period (i.e.,
while falling through the distance He) is then found as the mean of the

initial and final fall velocities:

V= (Ve +v)/2 . (32)
»
The particle falls a distance H in the time t, where
2 2
H=Vt—lVf M t2 t <t (33a)
f 2 2H e
e
or
= - 2
H=H_ + (t te) vy t=t, . (33b)
6.2.2.4 Solution for dD/dX
Starting from the largest size, the program selects a drop size from .
the droplet distribution function. The distance from the tower at which
this selected drop will strike the ground is then found from Egs. (25) .
through (29) for saturated drops or from Eqs. (30) through (33) for dry
particles, depending on the relative humidity.
This calculation, using successively smaller drops, is repeated
until two consecutive drop sizes yield fall distances spanning the cur-
rent deposition distance. The slope dD/dX of the diameter vs distance
curve is then approximated by the ratio of the difference in the two drop
sizes to the difference in the corresponding fall distances.
6.3 Drift Deposition and Salt Concentration
We calculate a source term Q; from »
qF ¢
— W '

pPw
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where
Q; = total salt from the tower, g/sec,
q = heat rejection, cal/sec,
Fw = fraction of circulating water as drift,
c = concentration of salt in circulating water, g/g,
pr = gpecific heat of circulating water, 1.0 cal/g-°C,
At = circulating-water temperature range, °C.

Then

2 1

2, A is area of deposition

where ¥ is salt deposition rate, g/secem
sector, m2, and AC is fraction of total output salt deposited in sector.

The area, radial width, and mean radius of a 22.5° sector are related by
ax = 24 (36)

where AX is radial width of sector, m, X is mean radius of sector, m.
Finally, using the definitions of AC from Eq. (14) and of AX from Eq. (36)

we obtain

Q3
8 dc db
X, =7 ¥ @ ax (37

as the equation for drift deposition rate (g/sec-mz). The equation
applies whether droplet evaporation occurs or not, evaporation entering
only into the determination of dD/dX.

Salt concentration (g/m3) is then found from the deposition by

dividing by the final fall velocity, that is,

C, = X2/V s (38)
where v is final fall velocity, m/sec. The velocity v is found from
Egqs. (19), (26), or (31), as appropriate to a nonevaporating droplet,

a saturated solution droplet, or a dry particle, respectively.
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7. PROGRAM OPERATION

This section presents a brief description of the organization of
the ORFAD program and the subroutines and functions employed (exclusive
of plotting and system-supplied routines), instructions on input prepara-
tion and job submission, and the program output. Some knowledge of the
computer procedures is presumed; for example, the user is assumed to have

appropriate computer charge numbers and jobname initials for use at ORNL.

7.1 ORFAD Organization

The overall organization of ORFAD is illustrated in Fig. 5, which
shows the calling sequences for the subroutines and functions used by the
program. A complete listing of the FORTRAN programs used may be found in
Appendix E.

ORNL-DWG 76-13828

Level: I 11 III v v
MAIN-——T——READIN SIGNCK

———TAPCHK BP
——SAMPLE PV J(_—“PVS PVSF
——S@LAR ——PVS—————PVSF
———TRAJ —PRISE
——STACHN

PV PVS PVSF

—BP

PVS PVSF
——PRISE
——SYSZ
——TABLE
——Plot Routines

‘——Other System-Supplied Routines

Fig. 5. Overall organization of ORFAD, showing the calling sequences
for subroutines and functions.
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Table 1 shows the intercommunication among the subprograms through

the medium of CPMMPN storage, both labeled and blank.

7.2 ORFAD Subroutines and Functions

The main program calls, directly or indirectly, a number of sub-
programs that perform the functions described below. The plotting routines

have not been included

Name Function
READIN Reads hourly weather data from tapes obtained from NOAA.
SIGNCK Tests the validity of weather data and supplies the

proper signs.

TAPCHK Verifies that proper tape was mounted, checks tape
data period and start date against requested values.

SAMPLE Provides sample values of plume rise and drift for
program verification.

114 Calculates atmospheric vapor pressure from wet and dry
bulb temperatures and elevation above sea level.

PVS Calculates pressure of saturated vapor, in. Hg, at a
given wet bulb temperature, °F,

PVSF Calculates pressure of saturated vapor, psi, at a

given wet bulb temperature, K.

BP Determines the standard barometric pressure, in. Hg,
at a given altitude in feet above sea level.

SPLAR Provides equation of time and declination of sun for
use in subroutine STAC@N.

PRISE Calculates plume rise above stack top as a function of
downwind distance.

TRAJ Calculates various quantities used for drift calcula-
tion in main program, such as evaporation distances
and fall velocities for saturated and dry particles.

STAC@N Calculates the Pasquill atmospheric stability class.

SYSZ Calculates the diffusion coefficients Gy and o, as
functions of downwind distance and stability class.

TABLE Prints output tables.



Table 1. Blank and labeled COMMPN storage in ORFAD

Program CYMMPN storage names>
name MAINC TAPE SAMP DR@PS STAB Blank TABUL TITLER LGND CONT Q7QUAD SUB SCANC IBREAK

MAIN X X X X ¥ X X X X
READIN

TAPCHK

SAMPLE X X X

TRAJ

STACON X

PRISE

SYSZ

TABLE X

BLACK DATA X X

CONPLT X

RCPNTR X

LTRIS X

UTRIS X

Q7PLOT X
CONTUR X X
SUBPLT X X
BPUNDS
SCAN
PLTINT
PLOTT1

Moo M XM

X X X

45#LAR, SIGNCK, PREP, PV, PVS, PVSF, and BP have no CYMMPN storage. Programs from CHNPLT down are plotting
routines. PREP is also a plotting routine.

9¢
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7.3 1Input Preparation

This section discusses the preparation of input for ORFAD, starting
with descriptions of the input quantities required, together with their
names and locations within the input deck, and followed by a suggested
input form for convenient organization of the data. Sample numbers have
been inserted. An example of an input deck, as it might be punched on
cards from the sample input, is given next. Finally, the use of avail-

able options is discussed, together with some of their consequences.

7.3.1 Description of input quantities

Table 2 lists all the input quantities required for a computer run
with program ORFAD, giving location in the card deck, the FORTRAN name,
and a short description of each quantity. Some comments relative to the

use (or misuse) of the quantities have been included.

7.3.2 Suggested input form

Figure 6 shows a suggested input form for use with ORFAD, complete
with a set of sample input numbers. Note that, where relevant, units

have been specified at the extreme right. The monthly concentration array

CONCM has been labeled with the months to which the respective numbers apply.

7.3.3 Input card deck

The input card deck for ORFAD contains, for each case, 12 cards
giving the tower dimensions and operating parameters, miscellaneous
output instructions such as the distance at which calculations will be
performed, the number and type of contours to be plotted, etc. Figure
7 shows the input quantities from Fig. 6 as they could be punched on
cards.

A1l input cards, except the first of each set of 12, are read with an
8E10.3 format. With a decimal point present, the numbers may be punched
anywhere within their assigned columns. However, proofreading is easier
if numbers are started in columns 1, 11, 21, etc. Very small or very
large numbers may be punched in an E-format, but care must be taken to

avoid misinterpretation by the program. For example, the 0.0000001 in
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Table 2. Locations, names, and descriptions of input quantities

Card

No. Column

FORTRAN

name

Description

1 1-72

7380

2 1-10

1120

21-30

3140
41-50
51-60

61—70

L@C

TAPEN

APP

RP
W
HEATT

LAT

Any descriptive title may be inserted in
these columns. The title will be printed

on the first page of the output, on the
first page of each set of annual tables, and
on the first page of the overall-average
tables. CAUTION: Do not allow the title

to extend into any of columns 73-80. Any
nonnumeric characters that appear in these
columns will cause the operating system to
terminate the program with a note to the
effect that you have used an "illegal decimal
character.'" Be warned.

The weather tape number is optional; if it
is supplied, subroutine TAPCHK will do vari-
ous things for you, such as verifying that
the correct tape was mounted, that the
data period requested is compatible with
that actually on the tape, etc. It is the
user's responsibility to see that the
TAPCHK arrays contain information covering
the requested tape. If TAPEN is omitted,
no checking is done, but a note to that
effect is printed.

This is the height of the stack top above
local ground level, m.

RA is the temperature range, i.e., the
temperature of the circulating water enter-
ing the tower minus the temperature of that
leaving. Temperatures are in °F.

This is the ratio of the circulating-water
mass flow rate to the air mass flow rate
through the tower.

Inside radius of the top of the tower, m.
Exit velocity of the stack gases, m/sec.

Total heat rejected, Mcal/sec. If there
are several towers in the cluster, use the
sum for all.

Latitude of the tower, in degrees N. If the
latitude is south, enter the latitude as a
negative number. Note that the entry must
be in decimal degrees, not degrees, minutes,
and seconds.
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Table 2 (continued)

Card
No.

Columns

FORTRAN
name

Description

2

71—80

1-10

1120

2130

3140

41-50

51—60

61—70

71-80

1-80

LONG

ELEV

FRACDR

DRCLAS

CPNC

YRS

ZPNE

START

CHNCM

Longitude of the tower, in degrees W. If the
longitude is east, enter the longitude as a
negative number. Use decimal degrees.

Elevation of tower base above mean sea level,
ft.

Mass fraction of circulating water carried out
of the tower as drift.

Number of size classes of drift particles.

The number of entries on cards 6 and 7 should
agree with this number. Failure to agree can
lead either to a terminated computer run or
erroneous results. The maximum value for DRCLAS
is currently 8.

Concentration of dissolved solids in the cool-
ing tower water, mass fraction.

Number of years for which data are to be
analyzed.

Time zone of cooling tower., Eastern Standard
Time Zone is 5; Central Standard is 6, etc.
ZPNE is used by the program to determine which
hours should have data on the tapes for the
vears after 1964,

Last two digits of the first year to be
analyzed. This number is used in conjunction
with YRS to determine the period to be
analyzed. For example, to analyze the years
1959 through 1967, enter 9 in columns 41—42
and 59 in columns 61—63.

This quantity, the wet bulb depression, in °F,
may be used to resolve the ambiguous cases where
wet and dry bulb temperatures have been reported
equal on the weather tape but natural fog was
not reported. If a greater-than-zero value is
entered for WBD, it is used for calculating

the saturation deficit in the ambiguous cases.

Monthly concentration array, January through
August. These eight months are entered in
the eight 10-digit fields on the card, columns
1-10, 11-20, etc.
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Table 2 (continued)

Card
No.

Columns

FORTRAN

name

Description

140

1-80

1-80

1-10

11-20
2130
3140

41-50

51-60

61—70

71-80

CONCM

DIAM

DRFRAC

DNUM

TATTWR
TPWERS
CLUSIZ

FRACON

XNDIS

HSALT

SAMP

Monthly concentration array, September through
December. The last four months are entered in
the first four 10-digit fields.

Enter the characteristic diameters, um, of the
drift particles in each of the DRCLAS size
classes. As before, the numbers are entered
in up to eight 10-digit fields, columns 1-10,
11-20, etc.

Weight fractions for the drift particles in
each of the DRCLAS classes. Enter in up to
eight 10-digit fields, as before.

Number of drift contours to be plotted. The
actual values used are selected by the program.
The program starts with the highest value that
can be plotted, and succeeding contour values
are decreased by a factor of 2 until DNUM con-
tours have been plotted.

Total number of cooling towers.
Number of cooling towers in a single cluster.

Maximum dimension of a single cluster, m. This
will ordinarily be the diameter of the smallest
circle enclosing all the towers of a cluster.

Fraction of the plume vapor that condenses.
The fraction determines the added buoyancy
resulting from release of latent heat in the
plume. A value of zero should yield conserva-
tive fogging and drift estimates (conservative
in the sense of overestimation).

Number of distances at which calculations of
fog, drift, etc., will be made. The maximum
number currently is 19,

The height above ground, m, at which the air-
borne salt concentration is to be calculated.

This parameter is used to trigger a calcula~-
tion of a sample plume rise and drift. If
SAMP = 0. (or, equivalently, is left blank),
the sample calculation is bypassed. If SAMP =
1., the sample calculation is performed, but
the computer run is terminated immediately
thereafter. SAMP = 2. (or greater) produces
the sample calculation and continues the
computer run.
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Table 2 (continued)

Card
No. Columns

FORTRAN
name

Description

9 1-80

10 1-80

11 1-30

12 1-10

11-20

21-30

XMI

VPLT

ANNUM

Distance array, miles. These are the distances
downwind from the towers at which calculations
for fog, drift, etc., will be made. This card
contains the first eight distances in the
standard 10-digit fields.

This card continues the distance array, assum-
ing more than eight wvalues are used. If XNDIS
is 28, leave this card blank.

This card completes the distance array. If
XNDIS is =16, leave this card blank.

Number of fog, ice, and salt contours to be
plotted. Values on the contours are selected
by the program, as explained for DNUM (card 8).

Enter any positive number to get plots in the
16 compass directions in vertical planes.
Contour values are selected as previously
explained.

Enter any positive number to get annual fog,
drift, ice, and salt tables. Tf ANNUM is
entered as zero (or left blank), no annual
tables but only the overall averages will be
printed. This provides for considerable sav-
ing in lines printed.
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Date 6 Aug 75 Date 6 Aug 75
Card FORTRAN Card FORTRAN
No. Cols. name Description Value No. Cols., name Description Value
1 1-72 L#C Title. Fxample Cooling Tower Calculation — Natural 7 1-10 DRFRAC Weight fraction array for drift 0.2
Draft — Case 1 11-20 particles, entries should sum 0.46
7380 TAPEN Weather tape number 2088. 21-30 to 1.0, number of entries should 0.24
2 1-10  HT Stack top height above ground, m 137. 3140 agree with DRCLAS, maximum = 8 0.1
o E LR E— 41-50
11-20 RA Temperature range, °F 25. 5160
21-30  APP Water to air mass flow ratio, g/g 2.67 61=70
3140 R® Tower inside radius at exit, m 33.5 7180
41-50 W@ Stack gas exit velocity, m/sec 4.2 —_—
51—60  HEATT Total heat rejected, Mcal/sec 1128.1 8 1-10  DNUM Number of drift contours to plot S.
61—70 LAT Latitude of towers, °N (minus if §) 41.27 11-20 TATTWR Total cooling towers 1.
71-80  LONG Longitude of towers, °W (minus if E) 73.95 21-30  TPWERS Cooling towers per cluster 1.
3 1-10 ELEV Tower base elevation above MSL, ft 20. 3140 CLustiz Maximum cluster dimension, m 67.
e — 41-50 FRAC@N Fraction of vapor condensed
11~20  FRACDR Fraction of water as drift, g/g 0.00005 _
———— 51—60 XNDIS Number of distances, maximum = 19 19.
21-30 DRCLAS Number of drift size classes, <8 4.
- 61—70  HSALT Height at which salt concentration 8.
3140 CPNC Concentration of dissolved solids, g/g
is calculated, m
41-50 YRS Years of data to analyze 10. 71-80  SAMP -9 N 1 1ume 5
5160  ZPNE Tower time zone, FST = § 5. - 1' ngselu:p ;:u:le onl -
61-70  START Last two digits of first vear 59. x5 Sample plume + fZl] cal-
71-80  WBD Wet bulb depression, °F : p € P
culation

4 =10 cone Dissolved solids monthly 0.00054  Jan 9 1-10 M1 Distance array, miles, distances 0,25
11-20 concentration array, optional 0.0022 Feb. 11-20 4 ind f ¢ which 0.5
21-30 use overrides CPNC, g/g 0.0000036 Mar ownwinc from towers at whic -

’ e " 21-30 calculations will be made, 0.75

3140 0.0000001 Apr.
4150 0000046 M 3140 number of entries shculd agree 1.

SalleAn May 4150 with XADIS  maximum = 19 1.25
51—60 0.0025 Jun.

e 5160 1.5
61-70 0.008 Jul. 61—70 7
71-80 0.01 ____ Aug . L5

S Aus. 71-80 .

5 1-10  C@NCM Dissolved solids monthly 0.009 Sep _

1120 concentration arrav, concluded, g/g 0.0048 Oct. 10 1-10 R Distance arras, continued, miles 2.25
e 11-20 2.5

21-30 0.0006  Nov. 21=30 N

3140 0.0004 Dec. 31—40 3.

6 1-10 DIAM Diameter array for drift particles, 50. 41-50 325
11-20 um; number of entries should agree 100. 51--60 35
21-30 with DRCLAS, waximum = 8 150, 61-70 3.75
3140 200. 71-80 4.
41-50 —_ 11 1-10 XMT Distance arrav, cecncluded, miles 4.25
51-60

11-20 4.5
61-70 T 21-30 5
71-80 - .
Note  Format for card 1 = 18A4, r8.0, for cards 2-12, 8F10.3 12 1-10  xwuM Number of fog, ice, and salt 4
contours to plot
The default input value for any unspecified quantity = 0.0 11-20  VPLT Any positive number to get
vertical plane plots
21-30 ANNUM Any positive number to get
annual fog, drift, ice, and
salt tables

Fig. 6. Suggested input form for ORFAD with sample values inserted.

(49
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Fig. 7. ORFAD input deck as punched from the data of Fig. 6.

columns 3140 of card 4 could have been punched as 1.0E-7. However, if

the exponent ended in a column other than 40, the number would be mis-

interpreted by the program.

If the 7 were to be punched in, say, column

38, the blanks in columns 39 and 40 would cause the number to be read as

1.0E-700, which is not what was intended.

The first card of each set is read with an 18A4, F8.0 format; as a

result, the title must not extend past column 72.

Information other

than numeric (or blanks) in columns 7380 will cause immediate termina-

tion of the computer run.
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7.3.4 Options

Some of the input items in ORFAD are optional in the sense that the
program will function with or without them. However, the output, and,
to some extent, the calculation will depend on whether the options are
exercised.

In general, any unspecified input number will be taken as zero. This
means that if an option requires a number in order to be activated, leav-
ing the quantity blank (or, equivalently, inserting zero) omits the

option. The general principle is that optional items must be requested.

7.3.4.1 Title and tape number

Both items on this card are optional. A title need not be given,
although it is certainly convenient for output identification. The
tape number similarly may be omitted with no untoward effects. If the
tape number is omitted, no checking is done, and a message to that effect
is printed in the case output. If a tape number is given for a tape on
which the checking subroutine has no data, a warning message is also

printed in the output.

7.3.4.,2 Dissolved solids concentration

The dissolved solids concentration may be specified as a single
quantity to be used for the entire year or as a set of monthly values.
The program determines which to use by examining the CPNCM array. If
the array is empty, CPNC (the yearly concentration) is used; otherwise,
CONCM is used. Hence, one or the other must be specified. If the array
is nonzero, CPNC is irrelevant and will be ignored (actually, ORFAD, for

various reasons, will take it to be 1.0).

7.3.4,3 Wet bulb depression

In the normal course of events, if the wet and dry bulb temperatures
are reported as equal (on the weather tape) and fog has not been reported,
ORFAD will calculate a period of additional fog induced by the tower
irrespective of the amount of added vapor. Unfortunately, the situation

is ambiguous; the weather tape temperatures are reported to whole




35

degrees only, so that the real difference could be up to 1° when the

two temperatures are reported equal. The wet bulb depression (WBD) permits
the user to resolve the ambiguity, if desired, by stating what difference
to use in place of zero. WBD is then used in setting the saturation
deficit utilized in determining whether fog occurs, but only when wet

and dry bulb temperatures have been reported equal. Lacking anything
better, 0.5 could be used for WBD on the basis that this is the mean of

the zero minimum and the 1.0 maximum.

7.3.4.4 Contour plots

DNUM and XNUM specify the number of contours to be plotted in the
horizontal plane. Specifying any nonzero value for VPLAT generates a
set of vertical plane plots, one for each of the 16 compass directions
used. About 135 cards are punched per case if horizontal plane plots
only are called for, and roughly five times that many are punched if
vertical plane plots are also requested. Since the default limit on
punched cards is 1000, this option can cause trouble unless the user is

watchful.

7.3.4.5 Condensed vapor fraction

FRACPN, the fraction of vapor condensed, affects the plume rise
through release of latent heat. Ordinarily, this quantity will be left
blank. However, if the user has reason to believe that condensation is
occurring or if he just wants to determine the effect of the condensation,

the parameter may be set to some positive fraction.

7.3.4.6 Elevation for salt concentration

The parameter HSALT determines the height above ground at which
concentration of airborne salt will be computed. Ground level is obtained

if the quantity is left blank.

7.3.4.7 Sample plume and drift

Setting SAMP to some nonzero value directs the computer to calculate
a sample plume and drift for program-generated combinations of distance,

wind speed, stability class, relative humidity, etc. If only the sample
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calculation is wanted, use 1.0 for SAMP; this will terminate the calcula-
tion immediately after the sample output. Setting SAMP = 2.0 or more

will yield the sample values and continue the calculation.

7.3.4.8 Annual tables

If ANNUM is specified, annual tables of fog, ice, drift, and salt
will be produced. TFor a calculation covering a 10-year period, this

results in the generation of 89 pages of output; leaving ANNUM blank

reduces the output to about 9 pages. The annual averages over the entire
period are produced in any event, so that, unless results for individual

years are required, leaving ANNUM blank is strongly recommended.

7.4 Job Submission

Job submission is treated here only to the extent necessary for the
running of ORFAD jobs at ORNL. The job deck makeup and job control
language will be covered only in that detail felt necessary for a reason-
able chance of successful operation. Some variations are provided for

the benefit of the experimentally minded.

7.4.1 Overall job deck makeup

The current version of ORFAD is stored on the on-line disk at ORNL,
and the sample job deck shown in Table 3 is set up to use that version.
Note that hexadecimal decks may be incorporated to supplant any of the
routines on disk. Table 4 is a more general job deck, in which both
FORTRAN and hexadecimal-level card decks may be used to replace any disk
versions of programs. Note the differences between Tables 3 and 4; in
particular, note that the cataloged procedure FPRTHLG is called for in
Table 3, whereas FPRTHCLG is required in Table 4.

7.4.2 Job control language

The job control language (JCL) portions required for using ORFAD are
set forth in Tables 3 and 4. This sectlon discusses a few of the more
commonly experienced stumbling blocks encountered in their use. Any
greater treatment of the rather esoteric subject of JCL would be neither

appropriate nor feasible here.
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Table 3. Sample job deck with ORFAD on the on-line disk at ORNL®

//MELF J@B (98765), 'Y-12 9204~-1 1A VERNE'

//*CLASS CPU91=20M, SPECIAL=TAPE, I¢=15

// EXEC F@RTHLG,PARM.G@="'EU=-1,DUMP=H',REGION.GP=250K
//LKED.SYSLIB DD

!/ DD
// DD
!/ DD DSNAME=LABLIB,DISP=SHR

// DD DSNAME=A8.G1,P31394.C10207.CHANDLER.GRAPHICS,
/] V@L=REF=2277ZZ,DISP=SHR

//LKED.PL@TSUBS DD DISP=(SHR,PASS),DSN=JGSPLOTH
//LKED.FT33F001 DD DISP=SHR,UNIT=2314,V@L=SER=2ZZZZZ,
// DSNAME=@NLINEA.MELHF235.0RFAD

//LKED.SYSIN DD *

(Any hexadecimal decks go here. Use is optional.)

INCLUDE PL@TSUBS

INCLUDE FT33F001

/*

//GY.FT49F001 DD UNIT=IN2¢U2,DCB=(RECFM=VS,LRECL=3204,BLKSIZE=3208),
// DISP=(NEW,KEEP),SPACE=(3208, (30,10),RLSE),DSN=PLATO0.MELF
//G@.FT51F001 DD SYS@UT=A
//G®.FTO7F00L DD SYS@UT=B,DCB=(RECFM=FB,LRECL=80,BLKSIZE=3520)
//G®.FTO8FO01 DD UNIT=TAPE9,V@L=SER=8,LABEL=(1,NL),DISP=@LD,
// DCB=(RECFM=F,BLKSIZE=495)
//G@.FTO5F001 DD *

(Input decks go here)

/%
/1l

a . . .
Caution: If hexadecimal decks are used, remember that they will
supersede any routines with the same names occurring on the disk.

7.4.2.,1 Jobnames

The computer operating system at ORNL views dimly any attempt to run
more than one job with a given jobname at one time. At best, such an
attempt delays execution of the second job until the first one has left
the system; at worst, cancellation could result. The solution is to use

a series of jobnames when multiple runs are anticipated, say, MEL1l, MEL2,
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Table 4. Sample job deck using FORTRAN dgcks with ORFAD
on the on-line disk at ORNL

//MEL1 JPB (98765),'Y-12 9204~1 LA VERNE' ;
//*CLASS CPU91=20M, SPECIAL=TAPE,If=15

// EXEC FORTHCLG,PARM.Gf{="'EU=-1,DUMP=H',REGION.G@#=250K

//FPRT.SYSIN DD * v

(FORTRAN decks go here)

/*

//LKED.SYSLIB DD

!/ DD

/! DD

// DD DSNAME=LABLIB,DISP=SHR

// DD DSNAME=A8.G1.P31394.C10207.CHANDLER.GRAPHICS,
// VOL=REF=277277Z,DISP=SHR

//LKED.PLATSUBS DD DISP=(SHR,PASS),DSN=JGSPL@TH
//LKED.FT33F001 DD DISP=SHR,UNIT=2314,V@L=SER=ZZZZZZ,
// DSNAME=@NLINEA.MELHF235.@RFAD

//LKED.SYSIN DD *

(Hexadecimal decks, if used, go here)

INCLUDE PL@TSUBS

INCLUDE FT33F001
/*
//GP.FTA49F001 DD UNIT=IN2@U2,DCB=(RECFM=VS,LRECL=3204,BLKSIZE=3208),
// DISP=(NEW,KEEP),SPACE=(3208, (30,10),RLSE),DSN=PLATO0.MEL1
//GP.FT51F001 DD SYSQUT=A
//G®.FTO7F00L DD SYS@UT=B,DCB=(RECFM=FB,LRECL=80,BLKSIZE=3520)
//G@.FTO8F001 DD UNIT=TAPE9,V@L=SER=8,LABEL=(1,NL),DISP=@LD,
// DCB=(RECFM=F,BLKSIZE=495)
//G@.FTO5F001 DD *

(Input decks go here)

/*
/]

8Caution: If hexadecimal decks are used, remember that they will
supersede any routines of the same names occurring on the disk.
Similarly, FORTRAN decks will take precedence over both hexadecimal
decks and routines on the disk.
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etc., and never reuse any jobname until that particular job has been

returned.

7.4.2.2 7Plot data set names

Similar considerations apply to the plot data set name on the
GA.FT4I9F00]1 data definition card (PLPTOO0.MEL1l in Table 4). Here the
probable result is operator cancellation of the run because the plot

"unavailable."” One simple solution is

data set will be reported as
(1) to follow the recommendation in the immediately preceding paragraph
and (2) to make the plot data set qualifier (in the example, MELl) and

the jobname equal.

7.4.2.3 The CLASS card

The //*CLASS card is essential for running ORFAD at ORNL. If the
CLASS card is absent, the system will assign parameters appropriate to
a class B job, but since ORFAD is inherently a class F job, the job will
fail.

7.4.2.3.1 Execution time

Execution time is specified in the CPU91 parameter of the CLASS
card. Running time for ORFAD is 15 to 20 min; 15 may be marginal and
20 should be adequate for one case. For multiple cases, allow 20 min
each to be safe, that is, set CPU91=40M for two cases, etc. In most

cases, you will use less time.

7.4.2.3.2 The "SPECTIAL' parameter

The SPECIAL=TAPE entry must be present. Leaving it out will cause

cancellation of the job.

7.4.2.3.3 OQutput specifications

As mentioned previously, output will depend on the options exercised.
Reasonable '"guesstimates' seem to be about 3200 lines, 600 to 700 cards,
and 15,000 input-output (If) operations per case. System assigned

(default) values at ORNL are 10,000 lines, 1000 cards, and 10,000 If.
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Thus, a CLASS card for four cases with most options in use might read:
//*CLASS CPU91=80M,LINES=15,CARDS=30,IP=60,SPECTIAL=TAPE. Note that

lines and If are given in thousands, cards in hundreds.

7.4.3 Overriding the disk programs

It is inevitable that, sooner or later, some ORFAD user will find
that he prefers a different way of performing some calculation in the
program. Figure 5 and Table 1 have been presented previously in order
to assist in making such changes. For further assistance, Appendix E
contains a complete listing of ORFAD, both the main program and all
subprograms except for system-supplied routines.

The disk programs may be overridden by using either hexadecimal
decks with the job deck of Table 3 or a combination of FORTRAN and
hexadecimal decks with the job deck of Table 4.

7.4.4 Program checkout using the data cell

As an aid in checking out program modifications, two sets of weather
data, each for one year, have been placed on a data cell at ORNL.

Use of the data cell removes the necessity for mounting a tape and leads
to faster turnaround of debugging runs.

Necessary changes in the JCL for data cell use are as follows. The
CLASS card reduces to //*CLASS CPU91=5M (note that SPECIAL=TAPE has
been deleted). Other items on the card will generally be within the
default ranges and need not be specified. The FTO8F00l card (including

its continuation) must be replaced, as shown in Table 5.

7.5 Program Qutput

The output from ORFAD consists of both tabular and graphical pre-
sentations of additional hours of fog and ice, drift deposition, and
salt concentration resulting from cooling tower operation. A sample

set of output may be found in Appendix F.
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Table 5. Job control language changes required for data cell use at ORNLZ

(A) Data period prior to 1965; data at l-hr intervals
//* HPUSTPN TX. WEATHER DATA 1/59 - 12/59 (@SNE-HPUR INTERVALS)
//GO.FTO8F001 DD UNIT=2321,V@L=SER=DCZZZZ,

// DSN=@NLINEA.ECLDE818.HOUSTON,DISP=SHR

(B) Data period in 1965 or later; data at 3-hr intervals
/]* NASHVILLE, TN. WEATHER DATA 1/65 - 12/65 (THREE~-HPUR INTERVALS)
//G®.FTO8F0O01 DD UNIT=2321,V@PL=SER=DCZZZZ,

// DSN=@NLINEA.ECLDE818.NASHVLE,DISP=SHR

8The first card of each set (beginning with //*) is an optional
comment card and may be omitted.

7.5.1 Tables

Four types of tables are produced: one for additional fog, one for
additional ice fog, one for drift, and one for salt concentration at a

selected height.

7.5.1.1 Fog and ice

For fog and ice, the program prints out the annual number of addi-
tional hours of fog (not counting naturally occurring fogs) and ice that
would be experienced as a result of full-time operation of the cooling
tower. These values are printed for specified discrete distances from
the tower for each of the 16 wind directions (points) used. The occur-
rences of ''calms'" are distributed among the 16 points in proportiom to

the relative frequencies of winds in those directions.
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7.5.1.2 Drift

For drift, the program prints, for the same locations and hours as
used for fogs, the annual rate of deposition per unit area of the dis-
solved solids from the drift in grams per year per square metre of hori-
zontal surface. The amount of drift deposited in liquid form is neither

calculated nor printed.

7.5.1.3 Salt concentration

The salt concentration is printed as grams per cubic metre at a pre-
selected altitude above ground level. The arrangement and arguments for

the tables are similar to those for drift.

7.5.1.4 Annual tables

If annual tables are requested, the above tables are printed for each
of the years in the specified period. In any event, the annual averages

for the entire period are printed as the last set of tables.

7.5.2 Plots

Optionally, the printed tables may be supplemented by contour maps

plotted in either the horizontal or the vertical plane or in both.

7.5.2.1 Horizontal plane

Contour maps for each of the four quantities in the printed tables
may be plotted in the horizontal plane for the overall period averages.
Points on the contour maps are located as on an ordinary geographical
map, and the numerical value on the contour line indicates the amount of
fog, drift, etc., occurring thereon. Since the directions are true
directions, when the wind is, say, from the north, the drift will fall

south of the tower and will be plotted there.

7.5.2.2 Vertical plane

Optionally, contour maps of hours of fog may also be plotted in

the vertical plane for each of the 16 compass directions from the tower.
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Appendix A
NOMENCLATURE

Acceleration
Solar altitude
Sector area

Diffusion coefficient parameter

Concentration of salt in circulating water
Salt concentration in saturated droplet

Cumulative distribution function for droplets

Salt concentration in air

Incremental droplet deposition
Specific heat of air

Specific heat of water

Saturation deficit

droplet diameter

Diameter of dry particle

Diameter of saturated solution droplet
Fraction of condensation in plume

Flux buoyancy parameter

Fraction of circulating water as drift
Acceleration of gravity

Enthalpy of air at tower exit

Latent heat of water

Plume height

Plume rise for one tower

Plume rise for N towers in a cluster
Evaporation distance

Maximum dimension of a tower cluster

Saturation vapor pressure at dry bulb
temperature

Vapor pressure at ambient temperature

Tower heat rejection

Environment mixing ratio (water vapor to

dry air)

m/sec2

deg

g/g
g/g

g/m3

cal/g-°C
cal/g-°C
g/m
um
um

um
n*/sec3
m/sec?

Btu/1b
cal/g

g 82 8 8 8

in. Hg

in. Hg

cal/sec

g/g



46

Initial plume mixing ratio (water vapor to g/g
dry air)

Water vapor mass velocity at tower exit g/sec

Total salt from tower g/sec

Relative humidity
Tower inside radius at exit

Lateral plume radius

Vertical plume radius m
Stability parameter sec 2
Briggs parameter for multiple plume rise
Evaporating droplet fall time sec
Circulating-water temperature range °C
Wet bulb temperature for enthalpy h °F
Ambient dry bulb temperature °R
Environment temperature K
Plume initial temperature K
Atmospheric temperature gradient K/m
Wind speed m/sec )
Final velocity of a droplet m/sec
Final velocity of a dry particle m/sec s
Final velocity of a saturated solution m/sec
droplet
Initial velocity of droplet of diameter Dd m/sec
Average fall velocity during evaporation m/sec
Initial velocity of droplet of diameter D n/sec
Initial velocity of droplet of diameter Ds m/sec
Tower exit velocity m/sec
Downwind distance from tower m
Width of sector in downwind direction m
Density of pure water g/cm3
Density of dry particle g/cm3
Density of saturated solution g/cm3
Density of initial droplet g/cm3 ,
Plume lateral diffusion coefficient m

Plume vertical diffusion coefficient m
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Water vapor density at ground level

Salt deposition rate

g/m3

g/sec*m

2
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Appendix B
PASQUILL STABILITY CLASSES

The following explanation of the derivation of the Pasquill stability
classes, as used in ORFAD, is adapted from Exhibit 3 of Ref. 1. This
system for classifying atmospheric stability is based on work accomplished
by F. Pasquill of the British Meteorological Office in 1961. Stability
near the ground is dependent primarily on net radiation and wind speed.

Without the influence of clouds, insolation (incoming radiation)
during the day is dependent upon solar altitude, which is a function of
time of day and time of year. When clouds are present, their cover and
thickness decrease incoming and outgoing radiation; in this case insolation
is estimated by solar altitude and modified for existing conditions of
total cloud cover and cloud ceiling height. At night, estimates of out-
going radiation are made by considering cloud cover.

This stability classification system has been made completely
objective for computer determination of stability class. The stability
classes are as follows: (1) extremely unstable, (2) unstable, (3) slightly
unstable, (4) neutral, (5) slightly stable, (6) stable, and (7) extremely
stable. Classes 6 and 7 are combined in ORFAD and identified as class 6,
as suggested in Ref. 1,

Table B-1 gives the stability classes as functions of wind speed and

net radiation. The net radiation index (NRI) ranges from 4, the highest

Table B.1l. Stability class as a function of
net radiation and wind speed

Net radiation index

Wind speed

(knots) 4 3 2 1 0 -1 -2
0, 1 101 2 3 4 6 7
2, 3 102 2 3 4 6 7
4, 5 1 2 3 4 4 5 6
6 2 2 3 4 4 5 6
7 2 2 3 4 4 4 5
8, 9 2 3 3 4 4 4 5
10 303 4 4 4 4 5
11 303 4 4 b 4 4
12 34 4 4 4 4 4
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positive net radiation (directed toward the ground), to -2, the highest
negative net radiation (directed away from the ground). Instability
occurs with high positive net radiation and low wind speed; stability
occurs with high negative net radiation and light winds; and a neutral
condition occurs with cloudy skies or high wind speeds.

The NRI used with wind speed to obtain stability class is determined
by the following procedure.

1. 1If the total cloud cover is 10/10 and the ceiling is less than
7000 ft, NRI = 0 (day or night).
2. At night (night being defined as the period from 1 hr before
sunset to 1 hr after sunrise),
a) NRI = -2 for total cloud cover 4/10;
b) NRI = -1 for total cloud cover >4/10.
3. During the day, use the following procedure:
a) Determine the insolation class number as a function of solar
altitude from Table B-2.
b) If total cloud cover is <5/10, use the NRI in Table B-1
corresponding to the insolation class number.
¢) 1If total cloud cover is 25/10, modify the insolation class
number by following these six steps: \
(1) Subtract 2 for ceiling <7000 ft.
(2) Subtract 1 for ceiling 27000 but <16,000 ft.
(3) Subtract 1 if total cloud cover is 10/10. This will
apply only to ceilings 27000 ft, since cases with
10/10 coverage below 7000 ft are considered in the

first step of the procedure.

(4) 1If the insolation class number has not been modified by
the immediately preceding steps 1, 2, or 3, assume the
modified class number equal to the class number.

(5) 1If the modified insolation class number is less than 1,
set it equal to 1.

(6) Use the NRI in Table B-1 corresponding to the modified

insolation class number.
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Table B-3 shows the temperature gradients, BTeolaz, as used by ORFAD,
as a function of the Pasquill stability class. The gradients are expressed

in X/m.,

Table B-2. Insolation and insolation class number as
functions of solar altitude

ags solar altitude Insolation Insolation class No.
60° < ag Strong 4

35° < a < 60° Moderate 3

15° < a_ < 35° Slight 2

ag < 15° Weak 1

Table B-3. Atmospheric temperature gradient as a
function of Pasquill stability class

Pasquill stability aTe /3z, temperature
class gradient (X/m)

-0.0263
-0.0173
-0.01457
-0.01
+0.00455
0.0263

AN L W NP
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Appendix C

DIFFUSION COEFFICIENTS

The following expressions, which are used in ORFAD for the diffusion

coefficients cy and 0, are derived from Briggs' expressions8 for the

plume half-width and half-depth, Ry and Rz, respectively. The diffusion

coefficients (in metres) are related to Ry and Rz by

o_= 0.8R_,
y y
and

o= 0.8rR_.
z z

(C-1)

(C-2)

Both the downwind distance X and the diffusion coefficients are in metres.

In Table C-1, B =\/1 + 0.0001X .

Table C-1. Diffusion coefficients

as functions of

stability class and downwind distance”
Stability
class 0y (m) 9 (m)
1 0.22X/B 0.20X
2 0.16X/B 0.12X
3 0.11X/B 0.08%/4/ 1 + 0.0002X
4 0.08X/B 0.06X/4/1 + 0.0015X
5 0.06X/B 0.03%/(1 + 0.0003X)
6 0.04%X/B 0.02%/(1 + 0.0003X)

88 =/ + 0.000IX; X is in metres.
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Appendix D
FALL DISTANCE OF EVAPORATING DROPLET

From elementary mechanics, the distance H that an object (in this
case, an evaporating droplet) will fall in a time t under constant

acceleration a and with an initial velocity Vf is given by

H=Vct+ %— at? . (D-1)

The evaporating droplet attains the velocity v after some evaporation

time te’ so that

Vf —-v
a=——0". (D-2)
e
The evaporation time is
He
te == > (p-3)
\Y
e

where He is the evaporation distance defined by Eq. (24) of the text and

= 1
Ve——z-(Vf+v) . (D-4)
Then
V% — v2
8=~ % (0~5)
e
and
V2 — y2
- _1 f 2 _
H—Vft 5 T £, (D-6)

which becomes Eq. (29a) of the text when v = Vs the final fall velocity
of a saturated droplet, and Eq. (33a) when v = \ZT the final velocity of

a dry particle.
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Appendix E

FORTRAN LISTING OF ORFAD PROGRAMS
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LEVEL 21.6 (DEC 720 0S/360 FORTRAN H

COMPILER NPTIONS — NAME= MAIN,OPT=02,LINECNT=60,SIZ2E=0000K,
SOURCE 4 EBCOTC «NOLIST 4 NODE CK 4L DAD, MAP,NOEDIT,NOID,NOXREF

r PRNAGRAM ORF AD ORFA 10 N
C FOGGING MODEL PROGRAM IRFA 20
c AUTHOR-——J,V.WILSON OAK RIDGE NATICONAL LABORATORY ORFA 30
C REVISED BY — M, E. LA VERNE (OAK RIDGE NAYIONAL LABORATORY ORFA 40
[ ORFA 50
C ELEV = GROUND ELEVATION, FT NRFA 60
¢ XMI = DOWNWIND DISTANCES, MILES ORFA 70 *
C HT = STACK HEIGHT, METERS NRFA 80
C /0 = STACK INSIDE RADIUS, METERS ORFA S0
C WO = STACK EXIT VELOCITY , METERS/SEC ORFA 100
c APP = WATER FLOW RATE / AIR FLOW RATE IN COOLING TOWER NRFA 110
C RA = COOLING WATER TEMPERATURE RANGE, DEG F ORFA 120
C RH = RELATIVE HUMIDITY ORFA 130
C DRT = AMBIENT DRY SULB TEMPERATURE, DEG F NRFA 140
c WAT = AMBIENT WET BULB TEMPERATURE, DEG F ORFA 150
C TS = STACK GAS TEMPERATURE AT TOWER EXIT, DEG F ORFA 160
c Q = WATER VAPOR FLUX, GM/SEC ORFA 170
C HEATT = TOTAL HEAT DISSIPATED, MEGA CAL/SEC ORFA 180
C CHI = PLUME VAPOR CONCENTRATION, GM/CU M NRFA 190
[ TED = AMBIENT TEMPERATURE AT GROUND LEVEL, DEG K ORFA 200
r SD = SATURATION DEFICIT, GM/CU M ORFA 210
c NRFA 220
c ORFA 230
REAL*8 TODAY,JJOBNO ORFA 240
REAL*4 ICE, ICETOT ORFA 250
RFEAL®4 IFR, IFRTOT ORFA 260
REAL*4 LAT,LONG OREA 270
COMMON HT WO, RO, ICON, TEO,U.XME, TPO, DELQ, FRACON , TOWERS,CLUST Z ORFA 280
COMMON/LGND /C{7) 4DESCR{14),SYMBL( 7} 4MC, NSYMBL ORFA 290
FOMMON/TABUL/XMI(20 ) s NMyNDIS ORFA 300
COMMON/STAB/LATLONG+1CC,ICL, IDAYS, ™WS, IHR,KGD, EDABCIS) ORFA 310
COMMON/MAINC/XDIM,YDIMy IDUM, JDUM, ID +NUMBER, FF (75}, JQ ORFA 320
COMMON/SAMP/Q1 , IDRC Ly ELEV, DI AM( 20 9, DRFRAC( 201, SD( 201, SOH( 20) ARFA 330
CAMMON/TITLER/LOC {18y ORFA 340
TOMMON/DROPS/ VF(2542)5DF (25, 20 4 CUMUL {25),VI(25} ORFA 350
COMMON /TAPE/ KSTAY (KYEAR, KMONT Hy KD AY ORFA 360
DYMENSION SALT{(17,19),SALTOT(17,19) ORFA 370
DIMENSION YE(20),HE(20) ORFA 380
DIMENSION TH(171,X(20),F(20,17) DRFA 390
DIMENSION ORTFT{(17,19),VFAL{8) ARFA 400
DIMENSION VFAL4(20) +DCONCZ200 NRFA 410
OIMENSION TGI(4) ORFA 420
DTMENSTION FOG(10+19,17),ALT(10),BPELEV(10I,FOGTOT(10+19,17} IWRFA 430
DIMENSION CONCM(12} ORFA 440
DYMENSION JHR{6) 4 JuS{6) 9 JDB(6) s JWB{6E) 3 JAT(6),ICLUGI,BAR(6), JWD{6) NRFA 450 .
DIMENSINN BUFF (3000) ORFA 460
DIMENSION CP(17),AREAS(19) ORFA 470
DIMENSION JFOG(6) JRHIG) DRFA 480
DIMENSTION ICOUNTIS5) LLDIR(17),IFR{17,19) ORFA 490
DIMENSION TCE(17419),ICETOT(17,19) JRFA 500
DIMENSION JCOUNT(5) ORFA 510 N
DYMENSION TOTNRF{17,19),IFRTOT(17,19),CPTOT{1T7) IRFA 520
DIMENSION GOF{19,10+16},BUFFER(3000} NRFA 530
EQUIVALENCE (GOF(1,1,11,F0G(1, 1 1)} ORFA 540

C ORFA 550
C ARRAYS CONCM AND PF PROVIDE FOR MONTHLY VARIATION OF CONCENTRATION 0RFA 560
c AND PLANY FACTOR. EITHER CONC OR THE ENTIRE CONCM ARRAY MUST = 1.0.0RFA 570

REAL PF(131/13%1./ ORFA 580
DATA TG1/-0402634-0.0173,~0.01457,-0.01,0.00455,0.0263/ ORFA 590
REAL COMP(16}/'N €', 'NNES*, *NE S "ENEC€!,'E «V,YESES?, 'SE 7, DRFA 600
1 YSSES 'S S0, SSWE ,TSH ' TWSWET,TW ST, 'WNWE', 'NW ¢, ORFA 610
2 ENNWSY/ ORFA 620
REAL QUAD(4}/* Q' y *UADR® ,* ANT 27 ¢ A4 ORFA 630
s DRFA 640
AB{F)=255.38¢F/1.8 ORFA 650
c FUNCTION AB{F) CONVERTS FAHRENHEIT T0Q KELVIN ORFA 660
c NRFA 670
CALL CRT(BUFF 43000, *WILSONS',0) IRFA 680
< ORFA 690
C * % = SUPPRESS TAPE READ ERRCOR PRINTOUTS. =* * % ORFA 700
CALL ERRSET(214+2574040,1) ORFA 710
CALL ERRSET{215} ORFA 720
CALL ERRSET(218) 0]FA 730
Cc * % X INPUY CARD 1. * ok & k ¥ & %k % & % * ¥k % % ¥ % k ¥ & & & % ¥ ORFA 740
10 READ (5+8020,END=530) LOC,TAPEN ORFA 750
1PLOT=0 ORFA 760
NTAPE=TAPEN ORFA 770
RFEWIND 8 ARFA 780
C ZERO TEN-YEAR TOTALS ORFA 790
MALT=10 NRFA 800
00 20 IDIR=1,17 ORFA 810
CPTOT({IDIR)=0. ORFA 820
00 20 IX=1,19 ORFA 830 \
TATDRE(IDIR,LIX1=0, NRFA 340
IRFA 850
SALTOT(IDIR,IX)=0. ORFA 860
TFRTOT(IDIR,IX)=0 ORFA 870
DN 20 M=1,NALT ORFA 380
FOGTOT(M,IX,IDIRI=0. ORFA 890 ’
20 CONTINUE DRFA 900
C INPUT DATA NRFA 910
PPINT 8030 ORFA 920
PRINT 8230,10C IMEA 930
CALL IDAY({TODAY} OREA 940
THASP=IGTJY( O} ORFA 950
CALL JCBNUM{JCBNO} ORFA 960
MND260=MODFL(0) IRFA 970

PRINT 8250, TODAY,IHASP,JOBNG,MOD360 ORFA 980
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* % % INPUT CARD 2. * % % %k % * 3 & k ¥ ¥ x & % k % & ¥x ¥ ¥ ¥ % % NRFA 990

* % & INPUT CARD 3. % %k % * % Kk % K %k % k k k Kk * % %k k & k % k %

READ B8OLO+ELEVFRACDRyDRCLAS, CONC YRSy ZONE,sSTART,WBD
* % % INPUT CARDS 4y So * % % & % & k % % % ¥ % % % % & % % % & % %

24

2

o

26

* % * INPUT CARD 6, XK K Kk Kk %k ok k Kk X ko Kk ok Kk & % K K K K K Kk K

% x & INPUT CARD 7. X K ok Kk ¥k % % %k kR Kk k % Kk ¥ % % Kk k X k * k %

27

28

29

* »x % INPUT CARD 8. * &k %k X % % # X K Kk Kk ¥ % %= % £ %k k &k &% * k K

* % % INPUT CARDS 9, 10, 11, % % % % % % % % % % * % & #% % % % % %

35

3

~

=

*

30

40

50

* %

RFAD 8010+HT,RA4APP 4RO4WO,HEATT4LAT,1ONG

RFAD 8010, {CONCM(M) M=1,1201,CHECK
IF {CONCM(1).G7.0.} GO TO 25
DN 24 I=1,12

CONCM{T1=1,0

GND 70 26

CONTINUF

CONC=1.0

CONTINUE

18T =START

YZONE= ZONE

NYR=YRS

IDRCL=DRCLAS

PRINT 8040,HT sRALAPP,ROyWOsHEATT, FRACOR y CONC,L AT ,L ONGy ZONE, ELEV

READ 8010, (DIAM{J) ,4=1,1DRCL)
PRINT 8050, (DTAM{ ) ,J=1,10RCLY

READ 8010,(0RFRAC(J)sJ=1,IDRCL)
PRINT 8060, (DRFRAC( J)4J=1,IDRCL)
WTISUM=0.

DN 27 J4=1,10RCL
WISUM=WTSUM+DRFRAC( J)

TF (ABS{WTSUM=-}a}.1LT.1.E-3) GO TD 29
00 28 J=1,10RCL

DRFRAC (JV=DRFRACIJ} /WTSUM

PRINT 8055

PRINT 8060, (DRFRAC(J),J=1,1DRCL)
CONTINUE

READ 8010+ONUM, TOTTHWR,TOWERS, CLUS [Z +FRACON,XND IS HSALT,SAMP

TF (XNDIS.GT.19.) XNDIS=19.
NUMBER=DNUM

NDT S=XNDIS

IF (DNUM,GT.0.} 1PLOT=1

READ 8010,{XMI{IX),IX=1,19)
XMI(NDIS+19=2,0*XMT (NDIS)—XMI{NDIS-1)
OAREA=0.

07 35 IX=1,ND1S

R=0. 5% (XMI{IX}+XMI(X+1))
AREA=508543,%R*#2-0AREA
OAREA=AREA+CAREA

AREAS{IX)=AREA

CONTINUE

PRINT 8070, TOTTWR,TOWERSyCLUSTIZ +FRACON, HSALT
* % % INPUT CARD 12, * % % % % % % % % % % % % % % % % % & % % & %

READ 8010y XNUMyVPLT, ANNUM

TF {XNUM.GT.0.) IPLOT=]

TF(CONCM(1) .NE,1.) PRINT 8090,CONCM
IF (NYR.EQ.1) PRINT 8075, NYR,IST
TF (NYR,GT. 1% PRINT 8080, NYR,IST
IF (SAMP.€Q.1.0} GO TOQ 37

CALL READIN (JHR ¢JWS » JOBoJWBs JRH 4 JAT ¢ JCL 4 IST, JW Dy JFOGs JEND}

RFWIND 8

CALL TAPCHK{NTAPENYR,IST}
CONTINUE

START=1ST

PPINT 8100

01=2,06265E S*FRACDR*CONC*HEAT T/ RA

* % 2,06265E9=1.,E6%]1,8%3600./P1
CIRCULATING WATER FLOW RATE, GM/SEC=1,B8E6%HEAT T/RA

EVAPORATION RATE, GM/SEC=.75% (L.EOXHEATTI/589,=1273,34*%HEATT

Q10=Q1
0=405.318%HEATT

* % 405.318=, 75%1.E6/(589.%P1})

DELQL=Q/{353130,*RO*RO*WO* TOTTWR)

* * 353130.=1292.9%273.13
1292.,9 GM/CU M = DENSITY OF DRY AIR AT 0 DEG C,

DO 30 M=1,NALT
ALT (M) =M*x250,-250,
BPELEV(M) =BP(ELEVCALTIM))
DELQ2=DELO1
QSAVE=Q
CALL TRAJ(CONC,DD)
RAPP=RAXAPP
PRINT SAMPLE PLUME RISE VALUES
IF{SAMP.GT, 0.1 CALL SAMPLE(DELQl,D0,RAPP)
IF (SAMP,EQ.1.0) CALL EXIT

LONG=LONG-15.*J0NE
DO 40 1=1,5
JSuM=0
JOOUNT(1}=0
1YRA=65-1ST
TNCR=1
Ti1=1
1YR=0
START YEAR LOOP
KG0=1
TYR=IYR¢]
TF(IYR.GT.IYRA) INCR=3
TE{INCR,GT. 1) 1Z1=10-1Z0ONE
IF{1Z21.6T.3)721=121-3
1CAPD=0
1DaYS=1
JEND=0

1 ATMOSPHERE

ORFAL000Q
ORFAL010
IRFALO20
ORFAL030
ORFAL040
IRFAL050
ARFAL060
0°FA10T0
DRFA1080
ORFAL09Q
ORFAL100
ORFALLLO
ORFAL120
ORFAL130
ORFA1140
NRFA1150
0REAL160
ORFA1170
ORFA1180
ORFA1190
ORFA1200
ORFA1210
ORFAL220
ORFA123Q
NRFA1240
ORFAL250
ORFA1260
ORFA1270
ORFA1280
ORFA1290
ORFA1300
ORFA1310
NRFAL320
QRFA1330
ORFA1340
ORFA1350
ORFAL360
ORFAL370
ORFA1380
ORFA1390
ORFA1400
ORFAL410
DRFA1420
NRFAL430
ORFAL440
ORFAL450
ORFAL460
ORFA1470
ORFA1480
ORFA1490
ORFA1500
ORFA1510
IRFAL520
ORFA1530
ORFAL540
ORFAL550
ORFAL560
ORFALSTO
ORFAL580
ORFA1590
ORFAL600
ORFAL610
ORFA1620
ORFA1630
DRFA1640
ORFAL650
ORFALE60
ORFA1670
QRFALH80
ORFA1690
ORFA1700
ORFAL710
ORFALT15
ORFALT20
ARFA1730
ORFA1T40
ORFA1750
ORFALT60
ARFALTTO
ORFALT80
ORFAL790
ORFA1800
ORFAL810
IRFALB20
ORFAL830
NRFA1840
ORFA1850
ORFA1860
ORFAL870
ORFALB80
0RFA1890
RFAL900
O0RFA1910
ORFA1920
ORFAL930
NREAL940
IRFA1950
ORFA1960
ORFAL1970
ORFA1980
NRFAL99Q
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60

70
80

90

100

110
120

13

(-]

140
150

160

MOLD=0
Q2=0.
T1SuUM=0

ZERO ANNUAL TOTALS
DO 60 1=1,5
ICOUNT(1)=0
D0 70 1DIR=1,17
CPLIDIRI=0,
DO 70 IX=1,NDIS
DRIFT(IDIR,IX)=0.
ICE(IDIR, IX}=0.
SALTCIDIR,IX}=0.
IFR{IDIR,IX1=0
DO TO M=1,NALT
FOG(M, IXs IDIR)=0,
CONTINUE
ICARD=TCARD+1
IF{ICARD.EQ.1) CALL SOLAR{IDAYS,KGO,EDABC)
TFOICARD.LY.4) GO TO 90
1CARD=0
IDAYS=1DAYS+1
CONTINUE

READ WEATHER DATA AND SCREEN FOR ERRNRS

CALL READIN{JIHR 4 JHS ¢ JDB s JWBs JRH s J AT 4 JCL 5 1ST 4y WD, JFOGy JEND)

TF(JEND.EQ.2) GO TO 420
INMO=KMCONTH

MONTHLY OR DAILY SCHEDULED ITEMS SHOULD BE HANDLED HERE

IF(INMO.EQ. MOLD) GO TO 100

MOLD=TNMO

DELQ1=DELQ2*PF { INMO )

Q=QSAVEXPF{ INMO)

Q=VAPOR FLUX, GM WATER/SEC  DIVIDED BY PI
Q1=Q10 *PF( INMO)*CONCM{ INMO)

Q1=DRIFT SOLUTE FLUX, GM/HR  DIVIDED BY PI
RA=RANGE( INMO}

HEATT=HLOAD { TNMO)

TF(CONCM(1) 4NE41.)CALL TRAJICONCM{INMO), DD
Q2=Q2+Q1%18, 84956

DO 290 J=1Z1,6,INCR
DBT=JDB(J}

W3T=gwel{J)
UsJWS( I *,514444
PARAMETERS FOR STACON VIA /STAB/
ICC=JAT(N

ICL=4CL{Y)

IWS=JWS(JY

TWD=JWD(J)

1IF(IWD.NE.18} GO TO 110
IWD=16

GO0 TO 120

TWD=IWD-9%( IWD/10)-1
IF(1WDL.LE.O) IWD=17
THR=JHR(J)

SK1P=0.
TF{JFOG(J), Q. 0. 0R. JFOG(J).6TL3) GO YO 150
TNDEX=JFOG{ J}
TCOUNT{INDEX}=ICOUNT{ INDEX}+INCR
SKIP=1.

GO YO 150

TCOUNT (4)=TCOUNT(4) +INCR
IF (SKIP,NE.l.} SKIP=2,
G0 TO 160

ICOUNT (5)=1 COUNT(5) +INCR
G0 TO 290

IF(IWD.GT.17) IWD=17
IF(IWS.GT.1991 GO TO 140
IF(DBT.GT.199.) GO TO 140
IF(WBT.GT.199.% GO TO 140
IF(WBT.GT.08T) GO TO 140
IF{WBT.EQ.DBT) GO TO 130
CPUIWDI=CP{IWDI#+INCR

T SUM=T SUM+INCR
IF(U.LE.O0.) U=, 51444
IDIR=1WD
IFCICL.LT.O0)ICL=250
TEO=AB{DBT)

vP=PV{DBT,WBT 4ELEV}
RH=VP/PVS(DBT)
TF{RH.LE.0.)G0O TG 140
RHFAC=(1,0-RH )} **1,079
1RH=2

1F (RH.LT.0,5) IRH=1

END WEATHER DATA PROCESSING

60

DRFA2000

DRFA2010

ORFA2020

ORFA2030

ORFA2040

ORFA2Q50

ORFA2060
ORFA2070
ORFAZ2080
ORFA2090
ORFA2100
ORFAZ110
ORFA2120
ORFA2130
ORFA2140
ORFA2150
ORFA2160
ORFA2170
0ORFA2180
ORFA2190
ORFA2200
ORFA2210
ORFA2220
ORFA2230
ORFA2240
ORFA2250
ORFA2260
ORFA2270
ORFA2280
ORFAZ2290
ORFAZ2300
ORFA2310
0ORFA2320
ORFA2330
ORFA2340
ORFA2350
0ORFA2360
ORFA2370
ORFA2380
ORFA2390
ORFA2400
ORFA2410
ORFA2420
ORFA2430
ORFA2440
ORFA2450
ORFA2460
ORFA2470
ORFA2480
DRFA2490
ORFAZ500
DRFA2510
ORFA2520
ORFA2530
ORFA2540
ORFA2550
ORFA2560
ORFA2570
ORFA2580
ORFA2590
ORFA2600
ORFA2610
ORFA2620
ORFA2630
ORFA2640Q
ORFA2650
ORFA2660
NRFA2670
ORFA2680
ORFA2690
ORFA2700
ORFA2710
ORFA272Q
ORFA2730
ORFAZ2T40
ORFA2750
ORFA2760
ORFA27T70
ORFA2780

ORFA2790
NRFA2800

0ORFA2810

ORFA2820
ORFA2830

ORFA2840

DRFA2850

ORFAZ2860

ORFA28T0
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200

20

o

210

220
230

240
250

45
48

260

270

280
290

300

61

CALCULATE SATURATION DEFICTT

CALL STACON{ICON)
TEF{ICON.GT.86) ICON=6

ABDB=AB{(DBT)
VPH=PV(DBT,DBT—WBD, ELEV)

DN 200 M=1,NALT
TEMP=DBT+ALT(MI*TGI{ICON)*.3048
PVSAB=PVS(TEMP) /ABITEMP)
SOH(M)=7365.0%(PVSAB-VPH/ABDB |
SO (ME=T345,0%(PVSAB-VP /ABDB)
CONTINUE

CALCULATE TOWER EFFLUENT TEMPERATURE

TF (WBT.LT.80.) ENTHAL=(WBT+4.30501/(3.917-0.024846%WBT}
IF (WBT.GE.80.) ENTHAL=(WBT-13.850)/(2.766~0.015652*WBT)
ENTHAL=FNTH AL + RAPP
TFLENTHALLGT,43.697)TS= (2. T66*ENTFAL#13.85)/(1.+,015652%ENTHAL)
TRUFNTHAL.LE. 43.697)TS={3,S17*ENTHAL-4.305)/(1.+4.024846%ENTHAL}
TPO=AB(TSH

DELQ=DELQL*TPOD

K=29%

NR=0,

apPe =0,

OXME=0,

DN 280 1X=1,NDIS

XME=XMI{IX)*1609.

CALCULATE PLUME RISE

CALL PRISE(PR)

DPR=PR-0OPR

DXME=XME~OXME

NXME=XME
oPR=pPR

CALCULATE FOGGING AND ICING

H=HT+PR
CALL SYSZISY,SZ)

IF{SKIP.EQ. 1) GO TO 230

6.41713=2,52/{P1/8}

DELF0G=6.4171 3% INCR*SY/XME

QM=Q/(SY=SZ*U}

DO 220 M=1,NALT

HI=H-ALT{M)*0.3048

==~0,5%{{H1/SZ)**x2)

E=AMAX1(F,~150.1
CHI=QM+*EXP(€E}

1F (SD(M).LE.O.) GO TO 205
IF (CHI.LE.SD(M}) GO TO 220
60 T0 210

CONTINUE

IF (CHI.LT.SDH(M})) GO YO 220
CONTINUF

FNGIMy IX, IDIRI=FQG({ M, IX, IDIR) +DEL FOG
TF{M.GT.1} GO TO 220
TFRUIDIR, IX)=1FR{ 1DIR, IX)+DELFOG
TFIDBT LY.32. }ICE(IDIR,IX)=ICE{ IDIR,IX}+DELFODG
CONTINUE
1F(RHLLT.0.76) GOTO 240
NO EVAPORATION
VFALL=(HT+PR) *U/XME
DIA=37.18¢#VFALL/.004451
IF (VFALL.LT.0.16548) DIA=SQRT(33414.*%VFALL)
IDIA=DTIA/DD¢1.
TF{IDIA.GT.251G0 TO 280
DVOR=( VFALL-U*DPR/DXME}/XME
DDDR=DVDR/0.004451
IF {VFALL.LT.0.16548) DDDR=0,5%DI A%*DVDR/VFALL
DCOD=CUMUL(IDT A} /0D
GO 1O 270
CONTINUE
R=DF (K, IRH}/RHFAC
TF(H.LT.R) GO TO 45
XR=Us{H-R) /VF (K, TRH}
GO TD 48
XR=2,%U*R*{1. ~SQRT{1.-H/RII/VIIK)
CONTINUE
ITERATIVE SOLUTION FOR DYAMETER OF DROP FALLING AT THIS DISTANCE
IF({XR.,GT.XMEY GO TO 250
K=K~1
QR=XR
1F(K) 280,4280+250
0CDD=C UMULL K}
IF{K.GE.25) GO TO 280
VFALL=VFIK, IRH)
DDDR=1./(XR-0R)
CHI2=Q1*DDOR*DCOD*I NCR*8, /XME
DRIFT{IDIR,IX)=DRIFT(IDIR, IX)+CHI 2
SALY (IDIR,IX¥#=SALT (IDIR,IX)¢CHI2/VFALL/3600.
CONTINUE
CONTINUE
TF(JEND.LE. O} GO TO 80
PRINT PAGE HEADINGS
CONTINUE
IF (1YR.GT.NYR) GO TO 302

* % % IF ANNUAL TABLES ARE NOT WANTED, SKIP PAGE HEADINGS

302

IF (ANNUM,LE.O.) GO TO 304
CONTINUF

PRINT 8030

PRINT 8230,L0C

PRINT B110,ICOUNT{1}

PRINT 8120, ICOUNT(2)

ORFA2880
ORFA2890
ORFA2900
DRFA2910
ORFAZ2920
DRFA2930
ORFA2940
ORFA2950
ORFA2960
ORFA2970
ORFA2980
ORFA2990
ORFA3000
ORFA3010
ORFA3020
ORFA3030
ORFA3040
ORFA3Q50
ORFA3060
ORFA30T0
ORFA3080
NRFA3090
ORFA3100
ORFA3110
ORFA3120
ORFA3130
ORFA3140
ORFA3150
ORFA3160
NRFA3170
DRFA3180
ORFA3190
DRFA3200
ORFA3210
ORFA322Q
ORFA3230
ORFA3240
ORFA3250
ORFA3260
QRFA3270
ORFA3280
ORFA329Q
ORFA3300
ORFA3310Q
ORFA3320
ORFA3330
ORFA3340
ORFA3350
ORFA3360
ORFA3370
NRFA3380
NRFA3390
ORFA3400
ORFA341Q
ORFA3420
ORFA3430
ORFA3440
ORFA345Q
ORFA3460
ORFA3470
ORFA3480
ORFA3490
ORFA3500
ORFA351Q
ORFA3520
ORFA3530
ORFA3540
IRFA355Q
DRFA3560
ORFA3570
ORFA3580
ORFA3590
ORFA3600
0RFA3610
ORFA3620
IRFA3630
ORFA3640
ORFA3650
ORFA366Q
ORFA3670
ORFA3680
ORFA3690
ORFA3700
ORFA3T710
0ORFA3720
ORFA3730Q
DRFA3740
ORFA3750
ORFA3760
ORFA3770
ORFA3780
ORFA3790
ORFA3800
ORFA3810
ORFA3820
ORFA3830
ORFA3840
DRFA3850
ORFA3860
ORFA3870
0ORFA3880



an

aoa

304

310

320
330

340
350

360
370

* % &

372

374

376

380

385

390
400

410

420

PRINT 8130, ICOUNT(3)
PRINT 8140, ICOUNTI(4)
PRINT 8150, ICGUNT(S)
CONTINUF

DISTRIBUTE RESULTS FOR CALMS TO WIND DIRECTIONS
IF{IYR.GT.NYR) GO TOD 360
SUMCP=0,
00 310 IDIR=1,416
SUMCP=SUMCP+CP{IDIR}
CP1T=1,¢CP{1T)/SUMCP
00 350 IX=1,NDIS
IFRX=IFR{17,1X}
DRIX=DRIFT{17,1X}
ICEX=ICE(17,1X}
SALX=SALT{(17,1X}
D0 330 IDIR=i,lé
CPOSUM=CP(IDIRI/SUMCP
IFRLIDIR,IX)I=TFRIIDIR, IX) +CPOSUMX IFRX
DRIFT{IDIR, IX)=DRIFT(IDIR,IX} +C POSUMKDRIX
ICECIDIR, IXI=TCE{IOIR, IX) +CPOSUM* ICEX
SALTUIDIR,IX)=1,E6% {SALT{IDIR,IX} ¢CPOSUMRSALX)/ISUM
DO 320 M=1,NALT
FOG(My IXg IDIR 1=FOGI My IX, IDIR) +C POSUMKFOG(M, IX, 17
CONTINUE
IFR{17,1X)=0
DRIFT{17,IX4=0.
1CE417,1X)=0
SALT(17.,1X) =0
DO 340 M=1,NALT
FOG(My IX4170=0.
CONTINUE

PRINT TABLES OF RESULTS

CONTINUE
00 370 IDIR=1,1é
CPLIDIRI=CP{IDIR)I*CPLY
IF(IYR,GT.NYR) GO TO 374

IF (ANNUM,LE.O0.} GO TO 385
PRINT 8240, START
CONTINUE
PRINT 8160
CALL TABLE(IFR)
1FOG=1 SUM~TCOUNT{1) —ICOUNT(2)-ICOUNT(3)
PRINT 8180,1F0G
G0 TO 376
PRINT 8170, NYR
GO 10 372
CONTINUE
PRINT 8220
TFCIYR.GT.NYR) PRINT 8170,NYR
IFCIYR.LE,NYRY PRINT 8240,START
PRINT 8190
CALL TABLE(DRIFT)
SUMDRF=0,
00 380 IX=1,NDIS
AREA=AREAS(IX)
00 380 IDIR=1,16
SUMDRF =SUMDRF+DRIFT(IDIR, IX}*AREA
PRINT 8000, SUMDRF Q2
PRINTY 8220
IF(IYR,GT.NYR) PRINT 8170,NYR
TF{IYR,LELNYR) PRINT 8240,START
PRINT 8200
CALL TABLE(ICE)
PRINT 8220
IF(IYR.GT.NYR} PRINT 8170,NYR
IF(EIYR.LELNYR) PRINY 8240, START
PRINT 8210,HSALT
CALL TABLE(SALT)
PRINT 8180, ISUM
CONTINUE
CPE17)=0,
START=START¢1,
IF(IYR.GT.NYR) GO TC 460

ACCUMULATE NYR TOTALS
00 400 IDIR=1,17
CPTOT(IDIR)=CPTOT(IDIRI+CP(IDIR])
D0 400 IX=1,NDIS
TOTORF{IDIR,IX) =TOTORF(IDIR, IX1+DRIFTLIDIR,IX}
ICETOT(IDIR,IX)=ICETOTC(IDIR, IX) #ICECIDIR, IX)
SALTOT {IDIR,IX)=SALTOT (IDIR,IX)+SALT{IDIR, IX)
TFRTOT(IOIR JIXI=IFRTOT(IDIR, IX) ¢IFR{IDIR, IX}
D0 390 M=1,NALY
FOGTOT (M IXo IDIRI=FOGTOT(M,IX,IDI R} +FOG(M,IX, IDIR}
CONTINUE
DO 410 1=1,5
JCOUNT (T1=JCOUNTIL) ¢ ICOUNT(T)
JSUM=JSUM+ T SUM
IF(IYR-NYR) 50,420,460

END YEAR LOOP

OBTAIN AVERAGE FOR NYR YEARS
FAC 1=JSUM# JCOUNT (5)
FAC2=JSUM
FAC3=FACL/FAC2/NYR
DO 440 IDIR=1,16
CPUIDIRI=CPTOT(IDIRI*FAC3
DO 440 1X=1,NDIS
FAC4=IFRTOT(IDIR,IX}
DRIFT{IDIR, IX)=TOTDRF{IDIR,IX}*FAC3

If ANNUAL TABLES ARE NOT WANTED, SKIP TABLE PRINTOUTS.
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ORFA3890
ORFA3900
ORFA391Q
ORFA3920
ORFA3930
IRFA3940
NRFA3950
QORFA3960
ORFA3970
ORFA3980
ORFA3990
ORFA4000
ORFA4010
ORFA4020
ORFA4030
ORFA4040

ORFA4O50

ORFA4Q60
ORFA4OTO
ORFA408O
ORFA4090

ORFA4100

NRFA4110
DRFA4120
ORFA4130
ORFA4140
DRFA4150
ORFA4160
ORFA4170
ORFA4180
ORFA4190
ORFA420Q
ORFA4210
ORFA4220
ORFA4230
ORFA4240
ORFA4250
ORFA4260
ORFA4270
ORFA4280
ORFA4290
ORFA4300
ORFA4310
ORFA4320
ORFA4330
ORFA4340
ORFA4350
ORFA4360
ORFAL3T0
ORFA4380
ORFA4390
ORFA4400
ORFA4410
ORFA4420
NRFA4430
0ORFA4440
ORFA4450
ORFA4460
ORFA4470
ORFA4480
ORFA4490
ORFA4500
ORFA4510
ORFA&4520
ORFA4530
ORFA4540
ORFA4550
ORFA4560
ORFA4570
ORFA4580
ORFA4590
ORFA4600
ORFA4610
ORFA4620
ORFA4630
ORFA4640
ORFA4650
ORFA4660
ORFA46T0
ORFA4680
ORFA469Q
ORFA4T00
ORFA4T10
ORFA4T720
ORFA4T30
ORFA4740
ORFA4750
ORFA4T60
ORFA4TTO
ORFA4780
DRFA4790
ORFA4800
ORFA4810
ORFA4820
ORFA4820
ORFA4840
NRFA4850
ORFA4860
ORFA4BT0
ORFA4880
ORFA4890
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SALT(TDIR,IXV=SALTOT{ID IR, IX)*FAC3 ORFA4900
YCE{IDYRIX)=ICETOT(IDIR, IX¥%FAC3 ORFA4910

DO 430 M=1,NALT ORFA4920

430 GOF(IX,MyIDIRI=FOGTOT(M,IX,IDIR I=FACS NDRFA4930
440 1FFP (IDIR,1X)=FAC4*FAC3 ORFA4940
1ADD=NYR/2 ORFA&4950

1YR =NYR+2 ORFA4960
TSUM=( JSUM+ TADD) /NYR 0ORFA4970

DD 450 Js1.5 ORFA4980

450 YCNUNT(J1=(JCOUNTLJI+TADDI/NYR ORFA4990
G0 TO 300 ORFA5000
ORFAS5010

DEFINE PARAMETERS FOR CONTQUR MAPS ORFA5020

460 CONTINUE ORFA5030
IF (IPLOT,LE.O) GO TO 510 ORFAS5040
ITMAX=MINO{20,NDIS¢*1) ORFA5050
01=20 ORFAS5060
TMAXME=TMAX-1 ORFA5Q70
JMAX=17 NRFA5080
1DZ2=JMAX ORFAS090
X{1)=0, ORFAS100Q

DO 47O IX=1,1MAXM] QRFAS5110

470 X{IXe1)=XMI(1X} ORFAS120
00 480 IDIR=1,17 DRFA5130

480 TH{IDIRI={IDIR-1)%3,1415926/8. ORFAS5140
DRFA5150

CONTOUR MAPS ORFA5160

IF (DNUM.LE.0.) GO TO 485 ORFAS170
CALL PREP(DNUM,IMAX,FF,F,DRIFY, TOPS} ORFA5180
Jo=1 ORFA5190
TF(TOPS.GT. 0. ) CALL CONPLT(X, THeF o IMAX, JMAX,ID1, ID2} ORFA5200

485 CONTINUE ORFA5210
NUMBE R =XNUM QRFA5220

IF (XNUM.LE.0.) GO TO S10 ORFAS5230
CALL PREP(XNUM,IMAX,FF(F, IFR, TOPS} ORFAS240
TF{TOPS.LF.0.0) GO TO 490 ORFA5250

JO=2 ORFA5260
CALL CONPLT{X+THsF oI MAX,IMAX, ID1, 1D2} ORFA52T0

490 CALL PREP(XNUM, IMAX ,FF,F, ICE, TOPS) ORFAS5280
IF{TOPS.LE.0.0) GO TO 500 ORFA5290
Jo=13 DRFAS5300
CALL CONPLT(XsTHsFyIMAX,JIMAX,y ID1, 1D2) ORFAS5310

S00 CALL PREP(XNUMIMAX,FF,F4SALT,TOPS) ORFA5320
IF{TOPS.LF.0.0) GO YO 510 ORFAS5330

Jo=4 ORFAS5340
CALL CONPLYTIX s TH,Fs [MAX,IMAX, ID1, 1D2) ORFAS350
CONTOUR MAPS IN VERTICAL PLANE ORFA5360

510 CONTINUE QORFAS5370
TE(VPLT,LE.O.} GO TO 10 ORFA5380
PRINT 8030 ORFAS5390
K1=7 ORFA5400
NC=K1 ORFA5410
NSYMBL=1 ORFA5420

0N 520 IDIR=1,16 NRFA5430
CALL FIXPLT (0. oXMI{NDIS) ALT(L1) +ALT(NALT ), 'LINEARY , *"MECH*,~1,,~1.40RFA5440

1 BUFFER,3000+"'E.C.LONGE* ) ORFA5450
CALL RCONTR(K1,C4GOF (141, IDTR)s 19 XMI414NCISs L ALT, 1,NALT, 1} ORFAS460
QUAD(41=COMP( IDIR) ORFAS470
CALL TITLE(O.4,QUAD,*S",t %) ORFA5480
CALL LEGEND{®ULEGENOSY ,SYMBLs7+sDESCR+2¢~1.0,1.5} ORFA5490
CALL PLID ORFA5500

520 CONTINUE ORFA5510
1F ((IPLOT.GT.0).OR. (VPLT.GT. 0. }) CALL ADVANS ORFA5520

GO Tn 10 ORFA5530

530 STOP 69 ORFAS5540
8000 FORMAT ('OTOTAL DRIFY = ‘s 1PE12,3/ ORFAS5550
1 * TOTAL SALYS OUY =* E12.3) ORFAS5560
8010 FORMAT(8E10.3) ORFA5570
8020 FORMAT{18A44F8.0) ORFAS580
8030 FORMATI1H1,50X'PROGRAM ORFAD' /1X) ORFAS5590Q
8040 FORMAT('OCOOLING TOWERS:'/ ORFA5600
1 6Xe*HEIGHT {METERSY ‘'F8.2/ ORFAS5610

2 6X¢ *RANGE {DEGREES F) *F8.2/ ORFA5620

3 6X+"WATER/AIR RATIO *F8.2/ NRFA5630

4 6Xy*INNER RADIUS (METERS) *F8.2/ ORFAS640

5 6Xs"EFFLUX SPEED (METERS/SEC) ‘F8.2/ ORFA5650

6 6Xy *HEAT OUT (MEGACAL/SEC) 'F8.2/ ORFA5660

7 6Xs'DRIFT FRACTYION Y1PE13,.3/ ORFA5670

8 6Xy 'CONCENTRATION '1PEL3.3/ ORFA5680

9 6X'LATITUDF (DEGREES N) 'QPF9.3/ ORFAS5690

A 6Xs'LONGITUDE (DEGREES W *'F9.3/ ORFA5700

B 66X, *TIME ZONE ‘F6.0/ ORFA5710

€ 6Xs "ELEVATION (FEET) 'F8.21 ORFAS5720
8050 FORMAT('0DRIFT DIAM(MICRONS}'8F10.2} ORFA5730
8055 FORMAT('0% * * INPUT WEIGHT FRACTICNS DID NOT SUM TO 1.0.¢/ ORFA5740
1 8X'REVISED VALUES FOLLOW:') ORFAS5750
8060 FNRMAT(' WEIGHT FRACTION ‘8F10.3) ORFAS5T60
8070 FNRMAT(*ONUMBEFR OF YOWERS ‘F8.2/ ORFAST70
1 * TIWERS/CLUSTER *F8.2/ ORFAST80

2 * CLUSTER SIZE (METERS )'F8 .2/ ORFA5790

3 * FRACTION CONDENSED 1F8.2/ ORFA5800

4 ' SALT AT HEIGHT (METERS}*F8.2) ORFA5810
8075 FORMAT{'OANALYZES *,12,* YEAR STARTING 19',12) ORFA5820
8080 FORMAT(*OANALYZES '12,' YEARS STARTING 19°12) ORFA5830
8090 FNRMAT{'ODRIFY CONCENTRATION BY MONTH —¢/4X'JAN'TX'FEB'7X'MAR®T7X, ORFA5840
1 TAPRETXIMAY'TX*JUN'TX*JUL'TX'AUG*TX'SEP* TX OCT* TX*NOV ' TX*DEC*/ ORFA5850

2 1P12E10.3) ORFA5860
8100 FORMAT ('OALL INPUT READ') ORFAS87T0
8110 FORMAT(1HO,14,* HOURS OF FCG REPORTED®) ORFA5880
8120 FORMAT(15,' HOURS OF JCE FOG REPORTED'} ORFAS5890
8130 FORMAT{15,' HOURS OF GROUND FOG REPORTED') ORFA5900
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8140 FORMAT(IS,* HOURS WHEN DRY BULB=WET BULB'"} ORFAS5910
8150 FORMAT(IS5,* HOURS INCOMPLETE DATA'} ORFA5920
8160 FORMAT(1H0,39X,*HOURS OF ADDITIONAL FOG PER YEAR'/) ORFAS5930
8170 FORMAT(1H ,47X,12,* YEAR AVERAGE') ORFA5940
8180 FORMAT('0°,33X, *HOURS ANALYZIED = ', 110) ORFA5950
8190 FORMAT (44X, *DRIFT, GM/YR PER SQ METER'} ORFA5960 -
8200 FORMAT(1HO,39X,° HOURS OF ADDITIONAL ICE PER YEAR'/) ORFA5970
8210 FORMAT(40X, *SALT AV MICROGM/CU.METEP AT HEIGHT' FS.1,' M') NRFA5980
8220 FORMAT(1H1} ORFA5990
8230 FORMAT(1X,20A4) NRFA6000
B240 FORMAT(1HO,49X+'YEAR 19',F3,0) ORFAGQLO \
825Q FORMAT{1H¢,82X,'DATE: *4A8,' HASP NO.:',I4,* JOB NO.: *',A8/ ORFA6020
1 99X+ 'RUN ON MODEL 360/',12) ORFA6030
END ORFA6040
4 MAIN / SIZE OF PRCGRAM 01249C HEXADEC IMAL BYTES
NAME TAG TYPE ADD. NAME TAG TYPE ADD. NAME TAG TYPE ADD. NAME TAG TYPE ADD.
C SFA C Rx4 000000 E SFA R%®4  0009EO F SFA R*4 000888 H SFA R*4  0009E4
1 SF I*4 Q009€E8 J SF 1%4 0009EC K SF I*4  0009F0 M SFA Ix4 Q009F%
Q SF R*4  QO09F8 R SFA R*4  QQO9FC U SF C R%*4 Q00014 X SFA R%4 001108
AB S ASF R*4 000000 8P F XF R*4 000000 CP SF R*4 Q01158 DD SFA R*4  Q00A00
DFE F C R=*4 0000C8 FF SFA C R#*4 000018 HE R*4 N.R. HI SF R*4  000AO%
HT SF C R*x4 000000 1D C 1% N.R. IX SF I*4  000A08 Jo s ¢ 1*& 000144
K1 SFA I*4 QOOAOC NC S C I%4 000070 NM C I*4 N.R. OR SF R¥4  000Al0
PF F R#*4 00119C PR SFA R#%4 000414 PV F XF R%*4 000000 QM SF R*4  000A18
Q1 SF C Rx4 000000 Q2 SF R*4  0Q00A1C RA SF R¥*4  000A20 RH SF R*4 000424
RO SF C Rx4 000008 SD S C R*4  0000AC SY SFA RXx4  QQ0A28 SI SFA R#*4  000A2C
TE R*4 N«R, TH SFA R*4 001100 TS SFA R%4 000A30 VF F € R*4 000000
v F C R*4 0001F4 VP SF R%4  000A34 WO SF C R*4 000004 XR SF R*4  QO00A38
ALT SFA R*4 001214 APP SF R*4  Q00A3C BAR R4 N.R. CHI S R*4 000440
CRT SF XF Rxa 000000 DBY SFA R*4  000A44 DIA SF R*4  Q00A48 DPR SF R*4  000A4C
FOG SF € Rx4 00CD28 GOF SFA E PR#*4 00CD28 Icc s C I*4 000008 ICE SFA R*4 00123C
L s C 1%4 00000C ID1 SFA T*4 000450 ID2 SFA I*x4  000A54 IFR SFA R¥*4 001748
IHR S C I*x4 000018 IRH SF 1%4 000AS8 ST SFA 1%4  0Q00ASC IWD SF I*4  000A60
IWS S C 1% 000014 1YR SF 1*4 000A64 171 sF I*4  000A68 JAT SFA I*4  001C54
JCL SFA I%4  001C6C JOB SFA 1% Q01C84 JHR SFA 1*4  001C9C JRH SFA I1*4 001CB4 .
JWB SFA 14  001CCC JWD SFA 1*4 OO01CE4 JHWS SFA I*4 00L1CFC KGO SFA € I*4 Q0001C
LAT S C R*4 000000 Loc s C 1I%4 000000 NYR SFA Ix4  000A6C OPR SF R*4  000AT0
PVS F XF Rx4 000000 Q10 SF R*4  (000AT4 SOH § C R*4 Q000FC TEQ § C R*4 000010
¥61 F R*4 Q01014 TPO SF C R*4 00001C VPH SF R*4 000A78 WBD SFA R*4 000A7C
WBY SFA R#*4 000A80 XME SF C R*4 000018 XMT SFA C  R*4 000000 YRS SF R*4  (G00A84 -
ABDB SF R%4 Q00ABB AREA SF R*4  Q00ASBC BUFF SFA R*4  001D2C CHI2 SF R*4  (0COASO
CoMP F R*4  004COC CONC SFA R#*4  000A9% P17 SF R*4 000498 DCDD SF R*4  0Q00A9C
DCON R*4 NL.R, DDDR SF R%4  000AAOQ DELQ S C R*4 000020 DIAM S C R*4 00000C
DNUM SFA R*4  000AAS DRIX SF R»4  000AA8 DVDR SF R*¥4  000AAC DXME SF R*4  000ABO
ELEV SFA C Px4 000008 EXIT SF XF R*4 000000 FAC1 SF R*4 000AB4 FAC2 SF R¥4  000AB8
FAC3 SF R*4 000ABC FAC4 SF R*4 Q0O0ACO TADD SF I*4 000AC4 1CEX SF I*#4 0Q00AC8
ICON SFA C  I%*4 00000C IDAY SF XF 1%*4 (000000 InIa SF I*4  0gQoACC IDIR SFA I*4 Q000ADO
10umM C  Ix4 N.R, IFOG S I%4 000AD4 TFRX SF I*4 000ADS IGTJ F XF 1I*4 000000
IMAX SFA 1%4 000ADC INCR SF I%4 000AEOQ INMO SFA I*4  QQ0AE4 ISuM SF I*4 000AE8
IYRA S %4 0O00AEC JOUM C 124 N.R. JEND SFA I1*%4 00QAFO JFDG SFA 1*4  004C4C
JMAX SFA 1%4 O0O00AF4 JSUM SF 1*4 000AF8 KDAY C  I*4 NeR, LDIR I*4 No.R.
LONG SF C R*4 000004 MOLD S I*4  0COAFC NALT SFA 1*4 000BOO NDIS SFA € I*& 000054
OXME SF R*4  000B04 PLID SF XF R*4 000000 PREP SF XF R%*4 000000 QUAD SFA R*x4  004CH4
RAPP SFA R%4 000808 SALY SFA R%4  004C74 SALX SF R*4 Qo0BOC SAMP S R¥4 000B10
SKIP S R*4 000814 SYSZ SF XF R*4 000000 TEMP SFA R*4 QO0BLS TOPS SFA R*4  00081C
TRAJ SF XF R=%4 000000 VFAL R*4 N.R, VPLT S R*4 000820 XDIM C R=4 N«R.
XNUM SFA R%4 000B24 YDIM C R=*4 N.R, IONE SF R*4 000828 ANNUM S R#*4 000B2C
AREAS SF R*4 005180 CHECK S R#*4 000830 CONCM SFA R*4  0051CC CPTOT SF R*4  0051FC
CUMUL F C R=x4 000190 OELQL SFA R*4 000834 DELQ2 SF R*4 000838 DESCR SFA € Rx4 (00001C
DRIFT SFA R*4 005240 EDABC SFA C R*4 000020 HEATT SF R*4  Q00B3C HSALTY S R*4  QQ0B40
ICARD SF 1%4 000B44 IDAYS SFA C I*4 000010 IDRCL SF C I*4 000004 IHASP S I*4 000B48
INDEX SF i*4  000B4C IPLOT S Ix4 Q00850 1ZONE SF I*4 000854 JOBNO SFA R*8 000BA8
KSTAT € I*4 N.R. KYE AR C 1% N.R., MODEL F XF I*4 000000 NTAPE SFA 1*4 Q00858
DAREA SF R*4 00085C PRISE SF XF R=»4 000000 PVSAB SF R*4 000860 QSAVE SF R*4 000864
RHFAC SF R*4 000B68 SOLAR SF XF R#*4 000000 START SF R*4  Q00B6C SUMCP SF R#*4 000BT0
SYMBL SFA C R*4 000054 TABLE SF XF R*4 000000 TAPEN SF R*4  000BT4 TITLE SF XF Rx4 000000
TODAY SFA R*8 000880 VFALL SFA R*4  000B78 VFAL4 R*4 N.R. WTSUM SFA R¥*4 000B7C
XNDIS SF R#*4 000880 SQRY XF R#*4 000000 EXP XF  R*4 000000 FRXPR# XF R%4 000000
ADVANS SF XF R*4 000000 BPELEV S R*4  00574C BUFFER SFA R%x4 005774 CLUSIZ S C R*4  00002C
CONPLT SF XF Rx4 000000 CPOSUM SF R%4 000884 DELF0NG SF R*4 000888 DRCLAS SF R¥4  00088C
DRFRAC SF C R#*4 00005C ENTHAL SF R*4  0Q0B90 ERRSET SF XF R*4 000000 FIXPLY SF XF R*4 000000
FOGTOT SF R%4 008654 FRACOR SF R#*4  Q00B94 FRACON S C R*4 000024 IBCOM# F XF I*4 000000 .
ICETOT SF R%4  00B8DO ICOUNT SF 1*4 00BDDC IFRTOT SF R*4  Q0BDFO IMAXM1 SF I*4 000898
JCOUNT SF 1%4  00C2FC JOBNUM SF XF I*4 000000 KMONTH  F C 1*4 000008 LEGEND SF XF I%4 000000
MOD 360 S 1#4 000B9C NSYMBL S C Ix 000074 NUMBER S C 1I%4 000014 RCONTR SF XF R*4 000000
READIN SF XF R#*4 000000 SALTQOT SF R*4  00C310 SAMPLE SF XF R¥4 000000 STACON SF XF R*4 000000
SUMDRF SF R*4 000BAO TAPCHK SF XF R=*4 000000 TOTORF SF R*x4 00C81C TOTTWR SF R*4 000BA4

TOWERS S C Rx*¢ 000028

**%¥x  COMMON INFORMATION ek ok

NAME OF COMMON BLOCK =* * SIZE OF BLOCK 000030 HEXADECIMAL BYTES

VAR. NAME TYPE REL. ADDR. VAR, NAME TYPE REL. ADDR. VAP. NAME TYPE REL. ADDR. VAR. NAME TYPE REL. ADDR,
HT Ry 000000 wo R¥4 000004 RO R¥4 000008 1ICON 1*¢4 00000C
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TED R*4 000010 u R%x4 000014 XME
DELQ R*4 000020 FRACON R¥%4 Q00024 TOWERS
NAME OF CNMMON BLOCK * LGND* SIZE OF BLOCK 000078 HEXADECIMAL
VAR, NAME TYPE REL. ADDR. VAR, NAME TYPE REL. ADDR, VAR. NAME
C R¥*4 000000 DESCR R¥*4 00001C SYMBL
NSYMBL Ix4 000074
NAMF OF COMMON BLOCK * TABUL* SIZE OF BLOCK 000058 HEXADEC IMAL
VAR. NAME TYPE REL. ADDR. VAR, NAME TYPE REL. ADDR,. VAR. NAME
XMt R*4 000000 NM I*4 NeR. NDIS
NAME OF COMMON BLOCK * STAB* SIZE OF BLOCK 000034 HEXADECIMAL
VAR, NAME TYPE REL. ADDR, VAR, NAME TYPE REL. ADDR. VAR, NAME
LAT R*®4 000000 LONG R¥4 000004 1cC
IDAYS T*4 000010 WS 1%6 000014 IHR
EDABC Rx4 000020
NAME 0OF COMMOM BLOCK * MAINC* SIZE OF BLOCK 000148 HEXADEC IMAL
VAR, NAME TYPE REL. ADDR, VAR, NAME TYPE REL. ADDR. VAR, NAME
XD IM R*4 NeRo YDIM R* 4 NeRo 10UM
1D %4 N. R, NUMBER I%4 000014 FF
NAME OF COMMON BLOCK * SAMPx* S1ZE OF BLOCK 00014C HEXADECIMAL
VAR, NAME TYPE REL. ADDR. VAR. NAME TYPE REL. ADDR. VAR, NAME
o1 R*4 000000 1DRCL I*4 000004 ELEV
DRFRAC R¥*4 00005C so R*4 0000AC SOH
NAME OF COMMNN BLOCK *TITLER* SIZE OF BLOCK 000048 HEXADEC IMAL
VAR. NAME TYPE REL, ADDR. VAR. NAME TYPE REL. ADDR. VAR, NAME
taoc Ix4 000000
NAME OF COMMON BLOCK * DROPS* SIZE OF BLOCK 000258 HEXADECIMAL
VAR. NAME TYPE REL. ADDR. VAR. NAME TYPE REL. ADDR, VAR . NAME
VF R*4 000000 DF R*4 0goocs CuMUL
NAME OF COMMON BLOCK * TAPEx SIZE OF BLOCK 000010 HEXADECIMAL
VAR. NAME TYPE REL. ADDR. VAR, NAME TYPE REL. ADDR. VAR, NAME
KSTAT 1*4 N.R. KYEAR I*4 NeR. KMONTH
LABEL ADDR LABEL ADDR LABEL ADDR
16 or101Co 20 01029A 24 010480
26 010494 27 01068C 28 0106C6
35 010880 37 o0Q9C2 30 010A9A
50 0108BCA 60 010C58 70 010CEC
90 010072 100 Q100FA 110 O010€EF2
130 OlLO0F78 140 O010QF9C 150 0Q0FAC
20Q 011106 205 Qli462 210 01146E
230 011486 240 011596 250 011502
48 011634 260 0llées6E 270 Q11684
290 Q11i73aA 200 011768 302 01177E
310 01185¢C 320 O11A22 330 O011A3E
350 Ol1lACA 360 O0l1AE6 370 O011AEE
374 0Ql1B9r 376 01188C 380 011C9%6
390 0l1lEE2 400 Ol1EF2 410 O011F32
430 0120C6 440 0Ql20E0 450 012188
470 01221A 480 012242 485 012280
500 Q@1232F 510 012358 520 012418
*0PTIONS IN EFFECT* NAME=  MAIN,OPT=02,LINECNT=60, SIZE=0000K,

®*0PTIONS IN EFFEC
#*STATISTICS*

*STATISTICS* NG

exkkkk END OF COMPILATINN #kkssk

T*

SAURCE STATEMENTS =

563

DIAGNOSTICS GENERATED

yPROGRAM SIZF =

74908

R¥4 Q00018
P®4 000028
BYTES
TYPE REL. ADDR.
R4 000054
BYTES
TYPE REL. ADDR.
1%4 000054
BYTES
TYPE REL. ADOR.
%4 000008
1#4 000018
BYTES
TYPE REL. ADDR.
14 N.R.
R¥4 000018
BYTES
TYPE REL. ADDR.
R%4 000008
R%4  0000FC
BYTES
TYPE REL. ADDR.
BYTES
TYPE REL. ADDR,
R*4 000190
BYTES
TYPE REL. ADDR.
%4 000008
LABEL
25
29
40
80
120
160
220
45
280
304
340
372
385
420
460
490
530

SQURCE (EBCDIC,NOLIST,NODECK, LO AD,MAP , NOEDIT +NOID,NOXREF

TPO
cLysIz

VAR, NANE

NC

VAR. NAME

VAR. NAME
1cL

KGG

VAR. NAME
JOUM

Je

VAR. NAME

DIAM

VAR. NAME

VAR, NAME

vl

VAR. NAME

KDAY

ADDR

010492
010724
01083A
010024
010F1C
0l0FFC
0l14A4
0115FC
0116F2
011840
0L1A8C
011848
O0llEl4
0X1FT6
glz218C
012304
012460

R*4
R4

TYPE
1%4

TYPE

TYPE
154
1%4

TYPE
1%4
1%4

TYPE
R¥4

TYPE

TYPE
R¥4

TYPE
1%4

00001C
00002C

REL. ADDR.
000070

REL. ADDR.

REL. ADDR.
00000C
00001C

REL. ADDR.
N.Ro
000144

REL. ADDR.
00000C

REL. ADDR.

REL. ADDR.
0001F4

REL., ADDR.
NoRe



#0PTIONS IN EFFECT*

*#see¥x END OF COMPILATION **xxkk
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21.6 (DEC T2) 0S/360 FORTRAN H

COMPILER OPTIONS — NAME= MAIN,OPT=02,LINECNT=60,S1ZE=0000K,

SOURCE (EBCOICNOLIST, NOOECK ,LOAD,MAP,NOEDIT,NOTD,NOXREF

*STATISTICS* SOURCE STATEMENTS = 36 sPROGRAM SIZE = 1458

*STATISTICS* NO DIAGNOSTICS GENERATED

SOURCE 4EBCOIC,NOLIST,NODECK, LO 8D ,MAP,NCEDIT,NOID,NOXREF

SUBROUTINE READIN(IHR 4 IWS, IDB+IWB 4 IRHs IAT,ICL, IST, IWD, IFOG, IEND) READ 1
* % * XREF DAYE = 28 AUG 1975 * * =
COMMON /TAPE/ KSTAT,KYEAR s KMONT H, KD AY
DIMENSION THR{6),IWD(68,IWDCIED s INSL{ED, IWSCLE), TFOGLON, READ 2
1108461, IDBCL6Y, IWB(6) 5 IWBC(6) ,T AT (6) READ 3
DIMENSION TCLUKYICLCL6), IRHISE) 2TRHC{6) READ 4
100 READ{848000,END=115,ERR=120)KST AT ,KYEAR, KMONTH,KDAY, (IHR (I}, READ S
1 ICLATD,JCLC(L}IWD(T},IWDC(IY READ 6
2 2 IWS{I), TWSC(T), IDOBLI), IDBC(TY, READ 7
IHB (L) 4 IWBCAI) S IRHUTY, IRHCAI ), JAT(I) 4 IFOG{I4,1=1,6) READ 8
8000 FORMATI4X,15,312,6(1241Xs12¢A1,4X, READ 9
1 T14A1,3€124801044Xs124A1514XsA1429X0ALyT7X) } READ 10
TF{KYEARLLT.ISTIGO TO 100 READ 11
DO 105 I=1,6 READ 12
CALL SIGNCK{IWD{(I},IWDC(I)) READ 13
CALL SIGNCK(IWS(I),IWSCLI)) READ 14
CALL SIGNCK{IDB(I3,10BCLIN} READ 15
CALL STIGNCK(IWB(I},IWBC(I}) READ 16
CALL SIGNCK(IRH(I},IRHCI{I)}} READ 17
CALL SIGNCKATICL(I),ICLCCID} READ 18
INuM=0 READ 19
CALL STIGNCK{IDUM,TAT(I)) READ 20
TAT({1)=1DUM READ 21
1DUM=0 READ 22
CALL SIGNCK{IDUM,IFOG(I)} READ 23
TFOG(11=1DUM READ 24
105 CONTINUE READ 25
IF(KMONTH.=Q. 12.AND.KDAY.EQ.31) GO TO 110 READ 26
RETURN READ 27
110 TF{IHR(1}.LT.18) RETURN READ 28
TEND=1 READ 29
RETURN READ 30
115 1END=2 READ 31
RETURN READ 32
120 READ(8,8000) READ 33
00 125 I=146 READ 34
125 TWS{11=9999 READ 35
RETURN READ 36
END READ 37
/ READIN / SIZE OF PROGRAM 000582 HEXADECIMAL BYTES
TAG TYPE ADD. NAME TAG TYPE ADD. NAME TAG TYPE ADD.
SFA I=4 0000E0 TAT SFA XR 1#*4 000000 ICL SFA XR I*4 000000
S XR  1*4 000000 IRH SFA XR 1%x4 000000 18T 1*%4 O0000E4
SFA XR 1%4 000000 IWS SFA XR 1% 000000 1CLC SFA I*4 Q000F4&
SFA I*4 0000E8 1END S 1*4  QO00QEC IFOG SFA XR I*4 000000
SFA I*4  00013C IWDC SFA I*4 000154 TWSC SFa I*4 00016C
s C 1I*4 000000 KYEAR § C I*4 000004 IBCOM# F XF I*4 000000
R*4  0000F0 SIGNCK SF XF R¥4 000000
wd%%xk  COMMCN INFORMATION bkt
NAME OF COMMON BLOCK * TAPE=x SIZE OF BLOCK 000010 HEXADECIMAL BYTES
NAME TYPE REL. ADDR, VAR, NAME TYPE REL. ADDR. VAR, NAME TYPE REL. ADDF,
KSTAT %4 000000 KYEAR 1%4 000004 KMONTH 14 000008
LABEL ADDR LABEL ADDR LABEL ADDR LABEL
100 0001F8 105 00040C 110 000434
120 000472 125 00049C
*0P TIONS IN EFFECT* NAME= MAIN,OPY=02,LINECNT=60,SI2E=0000K,

125K BYTES NF CORE NOT USED

TYPE ADD.
1*4 000000
I#4 000000
I*4  00010C
I*4 000124
I*4 00000C
1*4 000008
REL. ADDR.
00000C




LEVEL 21.6 (DEC 72) 057360 FORTRAN H

COMPILER OPTIONS - NAME= MAIN,OPT=02,LINECNT=60,S1ZE=0000K,

67

SOURCE ,EBCDIC,NOLIST, NODECK,LOAD,MAP,NOEDIT,NOID,NOXREF

SUBROUTINE SIGNCKL{IFLD, ISGNY

Is¥sXaXa Xz EaXuXsl

INVALID CONDITION CAUSES IFLD TO BE SET TC 9999
DIMENSTION 1P(10),MIN(10),NUM{101
DIMENSION TNUM(10)
DATA INUM/TLY (927,030,041 ,950,061,971,189,191,901/
DATA TP/TAY IR, 9Ct 40D (IEC,0FI,0GY THI 10, ¢ 17
DATA MIN/Z YTy PK® LY, "M, ENT, 100, TP 1, 0Q, 'RY, 6/
DATA NUM/1y243¢455¢647+8,940/
DATA 1AST/'*1/
DATA MINUS/*~*/
TF(TSGN.EQ.IAST) GO TO 105
TE(ISGN.EQ.MINUS) GO TO 10
00 100 K=1,10
TF(ISGN.EQ. IP(K}) GO TO L15
TF{ISGN.EQ.MTN(K)) GO TO 120
TFLISGNLEQ. INUM(K)) GO TO 115
100 CONTINUE
105 IFLD=9999
RETURN
110 IFLD=-1
RETURN
115 IFLD=IFLD*10¢NUM{K)
PETURN
120 TFLD=-(IFLO*10+NUM{K}}
RETURN
END

/ SIGNCK /

NAME TAG TYPE ADD. NAME TAG

THIS SUBROUTINE FURNISHED BY NAT IONAL CLIMATIC CENTER, ASHEVILLE SIGN
WILL TEST ANY PSYCHROMETRIC WITH A SIGN OVER UNITS POSITION READ ASIGN
AND THE HIGH ORDER POSITION AS AN I SPECIFICATION OF PROPER WIDTH SIGN
THE SIGN SHOULD ENTER THE PARAMETER LIST AS ISGN, THE REMAINING
PORTION AS IFLD. UPON RETURN FROM THE SUBROUTINE THE VALUE OF IFLOSIGN
WILL BE AN INTEGER WITH PROPER SIGN, IT WILL BE THE USER RESPONSIBSIGN
CONVERT THIS TO DECIMAL FORM WITH PROPER DECIMAL AL IGNMENT.

SIGN 1

2

3

4
SIGN 5

6

7
SIGN 8
SIGN 9
SIGN 10
SIGN 11
SIGN 12
SIGN 13
SIGN 14
SIGN 15
SIGN 16
SIGN 17
SIGN 18
SIGN 19
SIGN 20
SIGN 21
SIGN 22
SIGN 23
SIGN 24
SIGN 25
SIGN 26
SIGN 27
SIGN 28
SIGN 29
SIGN 30
SIGN 31
SIGN 32
SIGN 33

SIZE OF PROGRAM 000254 HEXADECIMAL BYTES

TYPE AOD. NAME TAG TYPE ADD. NAME
X SF 1*4 000084 1P 1*4¢ 00009C MIN I*4  0000C4 NUM F
TAST T+4 000088 IFLD SF I*4 00008C INUM I*4 000114 ISGN
MINUS 1*4 000094 SIGNCK R*4 000098
LABEL ADDR LABEL ADDR LABEL ADDR LABEL ADDR
100 0001B2 105 00018C 110 o0001CC
120 0001Fs 115 0001DA

*0PTIONS IN EFFECT® NAME=

*0PTIONS IN EFFECT=*

=STATISTICS* SOURCF STATEMENTS = 30 ,PROGRAM SIZE =

*STATISTICS® NO DIAGNOSTICS GENERATED

*keekk END OF COMPILATION #amsks

MATN,OPT=02+LINECNT =60, ST 2E=000Q0K,

SOURCE,EBCDIC,NOLISTNODECK, LO AD,MAP , NCEDIT ,NOTD,NOXREF

596

133K BYTES OF CORE NOT USED

TaG

TYPE ADD.
I*4 0000EC
1*4 000090



LEVEL 2146

0S/360 FOPTRAN H

COMPILER OPTIONS ~ NAME= MAIN,OPT=02,LINECNT=60,S1ZE=0000K,
SNURCE +EBCOICsNOLIST, NODECK 4L OAD, MAP,NOEDIT,NO

68

1D+ NOXREF

SUBROUTINE TVAPCHK(NTAPE,NYR,I1ST) TAPC 10
CNMMON /TAPE/ KSTAT o KYEAR, KMONT Hy KD AY TAPC 20
C * x x TAPCHK ARRAYS AS QF 4 NOV 75 TAPC 30
DIMENSION MOSTAT(153,NOTAPE(LS) ,NOIST(15),NOLAST(15) TAPC 40
OATA NOSTAT/13891,14703,147144164735,+14922,11641,14719,147¢8, TAPC 50
1 13743,13897,13881,93807,93814,0,0/ TAPC 60
DATA NOTAPE/ 9987+967,2088,15900y 1340444184,9427,11498,14139, TAPC 70
1 14619414781,14782,11595,0,0/ TAPC 80
DATA NOIST/55,58459 165149+65+60,59455,65,55,55,65,0,0/ TAPC 90
DATA NOLAST/64,6Tv689 749589739699 68164y T496446447440,0/ TAPC 100
C % % % LIST 1S THE CURRENT NUMBER OF VALID ENTRIES IN NOTAPE. * * * TAPC 110
DATA LIST/13/ TAPC 120
IF (NTAPE.GT.0) GO YO 10 TAPC 130
PRINT 100 TAPC 140
RFTURN TAPC 150
10 COANTINUE TAPC 160
D0 20 I=1,LIST TAPC 170
IF (NTAPE,ME,NOTAPE(I}) GO TO 20 TAPC 180
M=t TAPC 190
G0 70 30 TAPC 200
20 CONTINUE TAPC 210
PRINT 110, NTAPE TAPC 220
RETURN TAPC 230
30 CONTINUE TAPC 240
NSTAT=NOSTAT(N) TAPC 250
NOT=NOIST(N) TAPC 2560
NOL=NOLAST(N) TAPC 270
MOD=0 TAPC 280
10LD=1ST TAPL 290
NOLD=NYR TAPC 300
IF (KSTAT,NE.NSTAT) PRINT 120, NTAPE(NSTAT,KSTAT TAPC 310
IF (IST.GE.NPT) GO YO 40 TAPC 320
Mop=1 TAPC 330
15T=NOI TAPC 340
40 CONTINUE TAPC 350
TF ({IST+NYR-1}.LE. NOL} GG TC S50 TAPC 360
MOD=1 TAPC 370
NYR=NQL-IST+] TAPC 380
50 CONTINUE TAPC 390
1€ {(MOD,6T.01 PRINT 130y NOLD,I1OLDsNYR,IST TAPC 400
100 FORMAT{*QTAPE CHECK NOT REQUESTED.*+/) TAPC 410
110 FORMAT('OTAPE X-',I5,* NOT IN CHECKLIST.',/) TAPC 420
120 FORMAT{'OTAPE X-*,15,* STATION *,15,' REQUESTED.'/ TAPC 430
1 ' TAPE FOR STATION *,15,' MOUNTED.*,/} TAPL 440
130 FORMAT('ODATES CORRECYED 7O CONFORM YO TAPE DATA:'/ YAPC 450
1 . REQUESTED: *,12,* YEARS STARTING IN 19',12/ TAPC 460
2 * WILL USE 3 'o02,' YEARS STARTING IN 19',12) TAPC 470
RETURN TAPC 480
END TAPC 490
7/ TAPCHK / SIZE OF PROGRAM 000494 HEXADEC IMAL BYTES
NAME TAG TYPE ADD. NAME TAG TYPE ADD. NAME TAG TYPE AODD. NAME TAG
1 SF T*4  0QQ198 N SF T*4  00019C 1ST SE I*4 0001A0 MaD S
NOT SF 1%4  0001A8 NOL SF I1%4  0001AC NYR S¥ I*4 000180 100 S
KDAY C Ix4 NoR, LIST F I»4 0001B8 NOLD S Ix4  00018C KSTAT S
KYEAR C  Ix4 N.R, NQOIST F T*4¢ 0001CC NSTAT S I=4 0Q01CO NTAPE S
IBCOM# XF  1*4 000000 KMONTH C I*4 NoR, NOLAST F I*4 000208 NOSTAT F
NITAPE I*4 000280 TAPCHK R*4  0001C8
#x¥kx  COMMON INFORMATION b
NAME OF COMMON BLOCK * TAPE* SI1ZE OF BLOCK 000010 HEXADEC IMAL BYTES
VAR, NAME TYPE REL, ADDR. VAR, NAME TYPE REL. ADDR. VAR, NAME TYPE REL. ADDR. VAR, NAME TYPE
KSTAT Ixs 000000 KYE AR 1*4 NeRe KMONTH x4 N.R. KDAY %4
LABEL ADDP LABEL ADDR LABEL ADDR LABEL ADDR
10 000300 20 00032C 30 00035C 40 000306
50 0003F4
=0PTIDONS IN EFFECT* NAME= MAIN,OPT=02,LINECNT=50,S1ZE=0000K,

*0PTIONS IN EFFECTx

*STATISTICS* SOURPCE STATEMENTS = 48 +PROGRAM SIZE =

#STATISTICS* NO DIAGNOSTICS GENERATED

wnxkx END CF COMPILATINN dokadkx

SOURCE 4 FBCDIC,NOLISTyNODECK, LOAD 4MAP, NOEDIT yNOID,NOXREF

1172

125K BYTES OF CORE NOT USED

REL.

TYPE AODD.
I*4¢ 000144
1*4 000184
1*4 000000
1*4 0001C4
I*4 000244
ADDR.
N.R.




LEVEL

COMPILER OPTIGNS -~ NAME=

21.6
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{DEC T72) 0S/360 FORTRAN H
MAIN,OPT=02,LINECNT=60,S12E=0000K,

SOURCE ,EBCDIC+NOLIST, NODECK +LOAD,MAP,NOEDIToNOID,NOXREF

. SUBROUTINE TRAJ(CONC,DD) TRAJ 10
C * % * XREF DATE = 27 JAN 1975 = * * TRAS 20
C CALCULATES QUANTITIES USED IN DRIFT CALCULATION IN MAIN PROGRAM  TRAJ 30
C FOR FORMULAS SEE HOSLER, PENA, & PENA REFERENCE TRAJ 40
C VI=VELOCITY 0OF FALL BEFORE EVAPORATION TRAS 50
C VF(-4—1 IS FINAL VELOCITY CF FALL AFTER EVAPORATION TRAJ 60
- c DE{—y—) 1S EFFECTIVE DISTANCE OF FALL AFTER EVAPORATION TRAJ 70
c 2ND SUBSCRIPT: 1 FOR EVAP TO DRYNESS; 2 FOR EVAP TO SATURATION TRAJ 80
c CUMUL IS CUMULATIVE FREQUENCY DISTRIBUTION OF DROPS TRAS 90
COMMON /DROPS/ VF(2542)+DF (25,21 ,CUMUL(25},V1(25) TRAJ 100
COMMON/SAMP /01 4 IDRC Ly ELEV , DTAM( 20 ), DRFR AC{20%, SD(20 ), SOH{ 20) TRAJ 110
OTAMAX=DTAM(TDRCLI*1.5-0.54%DIAM{I DRCL-1) TRAJ 120
OIAM(IDRCL+ 11 =DTAMAX TRAJ 130
D=0.0 TRAJ 14Q
DO=DIAMAX/25. TRAJ 150
=0, TRAJ 160
X1=0. TRAJ 170
X2=0.5*(OTAM(11+40TAM( 21} ACYWIRE:Y:l
K=1 TRAJ 190
FAC=0,0001%{{1. ¢, T*CONCI*CONC/, 3112)%%0, 333333 TRAJ 200
DN 40 J=1,25 TRAJ 210
D=D+DD TRAJ 220
DIM=FAC*D TRAJ 230
VFJ2=3519.18%DIM*DIM TRAJ 240
VF31=0.49633#VFJ2 TRAJ 250
€ % % % 0,49633 = (.26%.26%2.165/1.197)%%0.333333 TRAJ 260
V1J=D*0/33414. TRAJS 270
TF{DeGTa74.36)1VII=. 004451 %(0-37.181 TRAJ 280
DFJ=T .4 146E—6%D%*2, 6667 TRAS 290
DFJI=DFJ*{VIJ=VFJIL) /(VIJ+VEIL} TRAJ 300
DFJ2=DFJ*(VIJI=VFJI2) /(VIJ+VFI2) TRAJ 310
VF(Js1¥=VFUL TPAJ 320
VE(Je2)=VFJ2 TRAJ 330
VILdI=v1y TRAJ 340
DF{J,11=0FJ1 TRAJ 350
DF(Jy29=DFJ2 TRAJ 360
10 TF(D-X2)20420,30 TRAJ 370
20 CUMUL( JI=F+DRFRACIK)*(D-X13/{X2~X 1} TRAS 380
60 10 40 TRAJ 390
30 F=F+DRFRAC{K) TRAJ 400
X1=X2 TRAJ 410
K=K+l TRAJ 420
X2=0.5%(DYAMIK) +DIAM(K+1}) TRAJ 430
TF(K-IDRCL) 10¢35,32 TRAJ 440
. 32 K=IDRCL TRAJ 450
F=F-DRFRAC (IDRCL) TRAJ 460
35 X2=DIAMAX TRAJ 470
1F(J.LT.25) GO TO 10 TRAJ 480
CUMUL( J1=1, TRAJ 490
40 CONYINUE TRAJ 500
. D0 50 J=1,24 TRAJ 510
S0 CUMUL{ 26—J1 =CUMULL26~J1-CUMUL (25~ ) TRAJ 520
c PRINTOO000,EVF (Js2 )y VF(J52)3DF [J 41 Do OF(J 9 20,CUMULLINVIL{ID,J0=1,25) TRAJ 530
9000 FORMAT(1P6EL1Z2.3) TRAJ 540
RETURN TRAJS 550
END TRAJ 560
/ TRAJ / SIZE OF PROGRAM 0003F6 HEXADEC IMAL BYTES
NAME TAG  TYPE ADD. NAME TAG TYPE ADD. NAME TAG  TYPE ADD. NAME TA
D SF P¥4  0000F4 £ SF R*4  0000F8 J SF [*4 0000FC K SF
Do SF R*4 000104 DF S C R=4 0000C8 Q1 C R*4 N.R. S0
VE S C R#%4 000000 VI S C R#%4 0001F4 X1 SF R*4 000108 X2 SF
OFJ SF R*4 000110 DIM SF R*% Q00114 FAC SF R*4 000118 SO
VIy SF R*4  0Q0011C CONC F R*4 000120 DFJ1 SF R%4 000124 DFJ2 SF
DIAM SF € R¥4 00000C ELEV C R%4 N.R, TRAJ R&4  00012C VEJl SF
VFJ2 SF R%¥4 000134 CUMUL SF € R*4 000190 IDRCL F € I*4 000004 FRXPRY
DIAMAX SF Px4 000138 DRFRAC F € R*4 00005C
##xkx  COMMON TAFORMATION — **ksx
? NAME OF COMMON BLOCK * DROPS%*  SIZE OF BLOCK 000258 HEXAODECIMAL BYTES
VAR, NAME TYPE REL, ADOR, VAP, NAME TYPE PREL. ADDR. VAR. NAME TYPE REL. AODR. VAR, NAME TYPE
VF R*& 000000 DF R¥4  0000C8 cuMuL R%4 000190 Vi R*4
-
NAME OF COMMON BLOCK * SAMPx  SIZE OF BLOCK 00014C HEXADECIMAL BYTES
VAR. MAME TYPE REL. ADDR. VAR, NAME TYPE REL, ADDR. VAR. NAME TYPE REL. ADOR, VAR, NAME TYPE
o1 R%4 NoRe 1DRCL 1*4 000004 ELEV R®4 NeR. DIAM R*4
DRFR AC Px4 00005C S0 Rx4 N.R, SOH R¥4 NJR.

G

XF

TYPE
1%4
R*4
R*4
R#g
R*6
R¥4
R*4

REL. AD
0001F4

REL. AD
00000C

ADD.
000100

000000

OR,

DR.
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LABEL ADDR LABEL ADDR LABEL ADDR LABEL ADDR
10 000204 20 0002€E 30 000318 32 000348
35 00034E 40 00036C S0 00038€
*0PTIONS IN EFFECT* NAME= MAIN,OPT=02,LINECNT=60, ST ZE=0000K, b
«0PTIONS IN EFFECT* SQURCE,EBCOIC,NOLLST,NODECK, LOAD yMAP, NOCEDBIT,NOI Dy NOXREF
&STATISTICS* SOURCE STATEMENTS = 48 ,PROGRAM SIZF = 1014

*STATISTICS* NO ODIAGNOSTICS GENERATED

FREEEE END OF COMPILATION #exssx 125K BYTES OF CORE NOT USED

LEVEL 21.6 {(DEC 72) 0S/360 FORTRAN H

COMPILER OPTIONS — NAME= MAIN,OPT=02,LINECNT=60,S1ZE=0000K,
SOURCE sEBCDIC,NOLIST, NODECK (LOADsMAP4NOEDIT,NOIDsNOXREF

SUBROUTINE SAMPLE(DELO),DD,RAPP) SAMP 10
C * % % XREF DATE = 28 JAN 1976 * % % SAMP 20
DIMENSION XM{11),UX(3,69,0RIFT(10), AREA(101,PRR(10)4IK{10},0R(10) SAMP 30
COMMON HT WOy RO,TCON, TEQ,U,XME, TP, DELQs FRACON, TONERS, CLUST Z SAMP 40
COMMON/DROPS/ VF(2552)+DF (254 21 yCUMUL{25),WI(25) SAMP 50
COMMON/ SAMP/Q1 y IDRC Ly ELEV, DI AM{ 20 ), DRERAC (201, SD(201, SOH{ 20} SAMP 60
DATA UX/les2¢930s%s 1600TavBas 1000120180022 006asbasbarTorloe2ar3./SAMP 70
DATA XM/el9e29eS9le 11502412050 309%u950960/ SAMP 80
AB{X)=255,3 7+, 55555 %X SAMP 90
XM 11) =2, #XM(10)-XM (9} SAMP 100
RAD1=XM(1) SAMP 110
OAREA=O. SAMP 120
00 1L 1=1,10 SAMP 130
RAD2=XM{1+1} SAMP 140
AREA1=0,25% (R ADL+RAD2 ) %2 SAMP 150
AREA(T)=ARE AL-OAREA SAMP 160
RAD1=RAD2 SAMP 170
OAREA=AREA} SAMP 180
1 CONTINUE SAMP 190
INCR=1 SAMP 200
1ER=0 SAMP 210 ’
D0 80 IDBT=1,3 SAMP 220
DBT=20,+20.*IDBT SAMP 230
TED=AB (DBT) SAMP 240
WBT=0BT#l,1-1. SAMP 250
00 80 1WBT=1,3 SAMP 260 .
PRINT 8060, (XM{1G),1G=1,101 SAMP 270
PRINY 8010 SAMP 280
WBT=WBT-0,1*DBT SAMP 290
RH=PV(DBT (W8T ¢ELEVI /PVSLDBTI SAMP 300
RHFAC={1.0-RH) *%1,079 SAMP 310
1RH=2 SAMP 320
IF (RH.LT.0.5) IRH=1 SAMP 330
4 CALCULATE TOWER EFFLUENT TEMPERATURE SAMP 340
1F (WBT.LT,80.) ENTHAL=(WBT+4.,3050)/(3.917-0,024846%WBT) SAMP 350
TF (WBT.GE.80.) ENTHAL=(WBT-13,8500/(2.766-0.015652%W8T) SAMP 360
ENTHAL=ENTHAL+RAPP SAMP 370

TF(ENTHAL.GT. 43.6971TS=(2. TG6*¥ENTHAL+13,851/(1.+.015652¢ENTHAL) SAMP 380
TR{ENTHAL.LE.43,697)TS=(3,91T*ENTHAL~44305)/{1.+.024846%ENTHAL} SAMP 390

TPO=AB{TS) SAMP 500
DELQ=DELQLI*TPO SAMP 410
DO 80 ICON=1,6 SAMP 420
D0 80 1U=1,3 SAMP 430
V=UX{TU,ICON} SAMP 440
U=V*,51444 SAMP 450
K=25 SAMP 460
NR=0, SAMP 470
0PR=Q, SAMP 480
OXME=0. SAMP 490
DO 60 IX=1,10 SAMP 500
XME=XM{IX)*1609,344 SAMP 510
CALL PRISE{PR} SAMP 520
DRIFT(IX}=0. SAMP 530
PRR (IX1=PR SAMP 540
DPR=PR-OPR SAMP 550
D XME=XME=~OXME SAMP 560
OPR=PR SAMP 570
OXME=X ME SAMP 580 .
IF(RHLLT,0.76) GOTO 1O SAMP 590
[d NO EVAPORATION SAMP 600
VFALL= (HT+PR) *U/XME SAMP 610
DIA=37.18+VFALL/,00445] SAMP 620
TF (VFALL.LT.0.16548) DIA=SQRT(33414.*VFALL) SAMP 630
ID1A=DIA/DD+1. SAMP 640 .
IKCIX) =IDIA SAMP 650
TF(I01A.GT.251G0 TO 50 SAMP 560
DVDR={ VFALL-U*DPR/DXME) /XME SAMP 670
ODDR=DVOR/0.004451 SAMP 680
TF (VFALL.LT.0.16548) DDDR=0.5%D1 A*DVOR/VFALL SAMP 690
DCOD=CUMULL IDYA}/DD SAMP 700
G0 TO 40 SAMP 710

10 CONTINUE SAMP 720



H=HT+PR SAMP 730
20 R=DF(K,IRH) /RHFAC SAMP T40
IF{H.LT.R) GO TO 45 SAMP 750
XR=Ux(H=R1/VF(KyIRH) SAMP 760
GO TO 48 SAMP 770
45 XR=2,%U%P*(1.-SQRT{1.-H/R)I/VI(K) SAMP 780
48 CONTINUE SAMP 790
C TTERATIVE SOLUTION FOR DIAMETER OF OROP FALLING AT THIS DISTANCE SAMP 800
TFIXR.GT.XME) GO TO 30 SAMP 810
K=K-1 SAMP B20
MR=XR SAMP 830
IF{K) 50+50,20 SAMP 840
30 DCOO=CUMUL(K} SAMP 850
IK(IXE=K SAMP 8560
1F{K.GE.25) GO TO 50 SAMP 870
VFALL=VF{K, IRH} SAMP 880
DDDR=1,/(XR-NR) SAMP 890
40 CHIZ2=Q1*DDDR*DCDD*I NCR*8. /XME SAMP 900
1F (CHI2.GE.O0.) GO TO 90 SAMP 910
TER=TER+] SAMP 920
PRINT 8000, TER.KyIRHsI1DTA,R,0OR,XME,CHI2,Q1,0D0R+DCOD,PR SAMP 930
TF (TER.GT.50}) STOP SAMP 940
90 CNNTINUE SAMP 950
ORIFT(IX)=CHIZ SAMP 960
50 CONTINUE SAMP 970
60 CONTINUE SAMP 98Q
PRINT 80204DBT,WBT, ICON,V,PRR SAMP 990
PRINT 8040, RH SAMP 1000
SUM=0. SAMP 1010
DO 70 IX=1,10 SAMP 1020
DRIX=0RIFT(IX }*AREA(IX} SAMP1030
NR{[X)=508543.*DR1X SAMP1040
C * % % 508543.=1609.364%%2%P1/16. SAMP1050
T0 SUM=SUM+DRI X SAMPLO&O
SUM=SUM* 161874./Q1 SAMP 1070
C % % *x 161874.=1609.344%%2/16. SAMP1080
PRINT 8030, DRIFT,DR SAMP1090
PRINT 8040, SUM SAMP1100
80 CONTINUE SAMP112Q
8000 FORMAT(15,313,1P9E12.3} SAMP1130
8010 FORMAT(65X, 'PLUME RISE — METERS ', 41X, *REL HUM'/ SAMP 1140
1 ' DRY WET STAB., WINDy®,40X,'CRIFT — GM/HR SQ M?'/ SAMP 1150
2 " BULB BULB CLASS KNOTS! 443X DRIFT — GM/HR',44X,*FRAC SOL') SAMP1160
8020 FORMAT{1XsF4.1,F6.1,15,F8,1,10F10.2) SAMP1170
8030 FORMAT(24X, 1P 10€E10. 3} SAMP1180
8040 FORMAT(1H®, 123X ,F7.41 SAMP1190
8060 FORMATL{1H1+53X,*SAMPLE PLUME RISE AND ORIFT'/ SAMP 1200
1 YODEPOSITION OISTANCES, MILES'yF6.2,9F10.2} SAMP1210
RETURN SAMP 1220
END SAMP1230
7/ SAMPLE / SIZE OF PROGRAM (000BCE HEXADECIMAL BYTES
NAME TAG TYPE ADD. NAME TAG TYPE ADD. NAME TAG TYPE ADD. NAME TAG
H SFa R*4 000260 1 SF 1*4 000264 K SF 1*4 000268 R SFA
U SF C R* 000014 v SF R*4 000270 AB S ASF R=*4 000000 DD F
OF F C R=»4 0000C8 OR § R*4¢ 00030C HT F € R*4 000000 16 F
Ik S T*4 000334 U SF I#4 00027C IX SF I*4 0Qo028Q OR SF
PR SFA R*4 000288 PV F XF R*4 000000 Q! SF C R#*4  00Q00Q0 RH SF
RO C R*4 N.R, SO C R*4 N.R. TS SFA R*4 Q00290 UxX F
Ve F C P=*4 000000 vl F C Rx%x4 Q00LlF+4 WO C R4 NeR o XM SF
XR SF R¥4 000294 DBT SFA R*4 000298 DIA SF R*4  00029C DPR SF
IER SF I*4 000244 IRH SF T#4 0002A8 0PR SF R*4  0002AC PRR S
PVS F XF R*4 000000 SDH C R*4 N.R, SUM SF R*4 000280 T1ED S C
TPO SF C R=%4 00001C WBT SFA R*4 0002B4 XME SF C R=*4 000018 AREA SF
CHIZ SF R*4 000288 OCDD SF R*4 0002BC DDDR SF R*4 0002C0O DELQ S [4
DIAM C R4 N.R, DRIX SF R*4 0002C4 DVDR SF R*4 Q002C8 DXME SF
ELEV FA C R=*4 000008 ICON SF C I*= 00000C 1087 SF I*4 00Q2Nn0 I01A SF
INCR SF I1*4 000208 IWBT SF I*4 00020C OXME SF R*4  0002€0 RAD1 SF
RAD2 SF R*4 0002€E8 RAPP F R*4¢ 0002€EC AREAL SF R*6 0002F0 CuMutL F C
DELQL F R*4  Q002F&4 DRIFT SF R*4 000420 TDRCL C Ix*4 NeR. 0AREA SF
PRISE SF XF R*4 000000 RHFAC SF R#%4 0002FC VFALL SFA R*4 000300 SQRT XF
FRXPR# XF  R*4 000000 cLus1Zz C R*4 N.R, DRFRAC C R=4 N.R. ENTHAL SF
FRACON C R*4 NeR, 18COM# XF  Ix4 000000 SAMPLE R*4 000308 TOWERS [
*%%%x  COMMON INFORMATION RS
NAME OF COMMON BLOCK = * SI12E OF BLOCK 000030 HEXADECIMAL BYTES
VAR. NAME TYPE REL. ADDR, VAR, NAME TYPE REL. ADOR. VAR, NAME TYPE REL, ADDR. VAR, NAME TYPE
HT R4 000000 WO R*4 NoRo RO R*4& N.R, ICON %4
TE0 R%*4 000Q10 U R*4 000014 XME R¥ 4 000018 TPQ R4
DELQ R*4 000020 FRACON R¥4 N.R. TOWERS R*4 NeRo cLusiz Rx4
NAME OF COMMON BLOCK # DROPS*® SIZE OF BLOCK 000258 HEXADECIMAL BYTES
VAR, NAME TYPE PEL. ADDR, VAR. NAME TYPE REL., ADDFR. VAR, NAME TYPE REL. ADDR, VAR. NAME TYPE
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TYPE ADD.
R¥4  00026C
R*4 000274
I*4 000278
R*4 000284
R*4 00028C
R*4 0003SC
R*4 000344
R*4 000240
R*4 0003D0
R*4 000010
R*4  0003F8
R*4 000020
R*4 0002CC
I*4 000204
R*4 0Q02E4
R*4 000190
R*4 0002F8
R*4 000000
R*4 000304
Rx4 No R,
REL. ADOR.
00000C
00001C
NeRe
REL. ADDR.
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VF R*4 000000 OF R¥4 0000C8 CuMuL R¥4 000190 vi R*4 0001F4
NAME OF COMMON BLOCK * SAMP* SI12€E OF BLOCK 00014C HEXADEC IMAL BYTES
VAR. NAME TYPE REL. ADDR. VAR, NAME TYPE REL. ADDR. VAR. NAME TYPE REL. ADDR. VAR, NAME TYPE REL. ADDR.
Q1 Rx4 000000 IDRCL 1%4 N.R, ELEV R¥4 000008 DI AM Rx4 N.R.
DRFRAC R4 NJ.R. SO R*4 N.R, SOH R¥ 4 N.R.
LABEL ADOR LABEL ADDR LABEL ADDR LABEL ADDR
1 000506 10 000870 20 0008A& 45 000800
48 00090F 30 000942 40 000982 90 QO00QA3E
50 000A46 60 000A46 70 000ADS 80 000840
*0PTIONS IN EFFECT= NAME= MATN,0PT=02,LINECNT=60, ST ZE=0000K,
*OPTYIONS IN EFFECT* SOURCE +EBCDICSNOLI ST NODECK, LD BD,HAP.NGEDIT,NDID.WF
*STATISTICS* SDURCE STATEMENTS = 127 ,PROGRAM SIZE = 3022

*#STATISTICS®* NO DIAGNOSTICS GENERATED

wtkkk END OF COMPILATION #%%%k% 109K BYTES OF CORE NOT USED

LEVEL 21.6 (DEC 72) 05/360 FORTRAN H

COMPILER OPTIONS — NAME= MAIN,OPT=02,LINECNT=60,STZE=0000K,
SAURCE 4EBCDIC yNOLIST, NOOE CK ,L DAD (MAP ,NOEDIT,NO 1D, NOXREF

FUNCTION PV(DBT,WBT (ELEV) PV 1
C VAPOR PRESSURE INCHES OF MERCURY Py 2
C PV 3
PV=PVSIWBT}-(0.000367+BP(ELEVI* (DET-WBT )*{1.+(WBT—32.1/1571.}) PV 4
100 RETURN PV 5
END 44 &
/ PV / SIZE OF PROGRAM 000156 HEXADEC IMAL BYTES
NAME TAG TYPE ADD. NAME TAG TYPE ADD. NAME TAG TYPE ADD. NAME TAG TYPE AODD.
BP F XF Rx4 000000 PV § R*4 000090 0BT F R¥4 000094 PVS F XF R*4 000000
WBT FA R*4 000098 ELEY FA R®4  00009C
LABEL ADDR LABEL ADOR LABEL ADOR LABEL ADDR

100 O0O0O00FA NR

*0PTIONS IN EFFECT* NAME= MAIN,0PT=02,LINECNT=60, ST ZE=0000K,
*0PTIONS IN EFFECT* SOURCE ,EBCDIC,NOLISTyNODECK, LD AD,MAP 4 NOEDIT 4NOTD4NOXREF
*STATISTICS* SOURCE STAYEMENTS = 4 ¢PROGRAM SIZE = 342

*STATISTICS® NO DIAGNOSTICS GENFRATED

whexke END OF COMPILATION *&k&xke 133K BYTES OF CORE NOT USED
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LEVEL 21,6 (DEC 72) 0S/360 FORTRAN H
CNMPILER OPTTONS — NAME= MAIN,OPT=02,LINECNT=60+S1ZE=0000K,
SOURCE ,EBCDIC,NOLIST, NODE CK ,LDDAD, MAP, NOEDIT,NOID,NOXREF
FUNCTION PYS(A) PVS 1
4 c A = TEMPERATURE, DEGREES F PVS 2
3 PVS = SATURATED VAPOR PRESSURE , INCHES OF MERCURY PVS 3
c PVSF= SATURATED VAPOR PRESSURE , PSI PVS 4
B=, 555555%A+255.37 evs 5
PVS=PYSF{8) *2,036 PVS 6
. RETURN L' 7
END [ 8
/ PVS / SIZE OF PROGRAM 000102 HEXADEC IMAL BYTES
NAME TAG  TYPE ADD. NAME TAG TYPE ADD. NAME TAG  TYPE ADD. NAME TAG
A F R¥4 000084 8 SFA R*4 000088 PVS S R*4 00008C PVSF F XF
#0P TIONS IN EFFECT* NAME= MAIN,OPT=02,LINECNT=60,S1 ZE=0000K,
“OPTIONS IN EFFECT=* SOURCE +FBCDIC,NDLI ST NODECK, LOAD yMAP, NCEDIT ,NOT0,NOXREF
*STATISTICS* SOURCE STATEMENTS = 5 yPROGRAM S1IF = 258
*STATISTICS* NO DIAGNOSTICS GENERATED
#xu &kt END OF COMPILATION *ksdksk 133K BYTES OF CORE NOT USED
+
LEVEL 21.6 (DEC 72) 0S/360 FCRTRAN H
COMPILER QOPTYONS — NAME= MAIN,OPT=02,LINECNT=60,S1ZE=0000K,
. SOURCE +EBCOIC,NOLIST, NODECK ,LOAD,MAP,NOEDIT,NOID,NOXREF
FUNCTION BP(ELEY) BP 1
c NOMINAL BARDMETRIC PRESSURE FOR ALTITUDE IN FEET :14 2
BP=29.8411~{0,993523E~3 ) *ELEV BP 3
RETURN 8P 4
END 8P 5
/ 8P / SIZE OF PROGRAM 00O0CE HEXADEC IMAL BYTES
NAME TAG  TYPE ADD. NAME TAG TYPE ADOD. NAME TAG  TYPE ADD, NAME TAG
BP S P34 000080 ELEV F R*4 000084
*OPTIONS IN EFFECT® NAME= MAIN,0PT=02,LINECNT=60, SI ZE=0Q00K,
*OPTIONS IN EFFECT* SOURCE,EBCOIC,NOLIST, NODECK, LOAD,MAP, NOEDIT ,NOTD,NOXREF
*STAYISTICS* SOURCE STATEMENTS = 4 +PROGRAM SIZE = 206
#STATISTICS® NO DIAGNOSTICS GENERATED

ek o

* END OF COMPILATION #kdkxk 133K BYTES OF CORE NOT USED

TYPE

ADD,

R*4 000000

TYPE

ADD.



LEVEL 21.6 (DEC T2)

COMPILER OPTIONS =~ NAME=

0S/360 FORTRAN H

MAIN,0PT=02,LINECNT=60,5S1ZE=0000K,
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SOURCEEBCDICNOLIST, NODE CK+LOAD s MAPyNOEDIT,NOID,NOXREF

FUNCTION PYSE(T) PVSF 10
c FORMULAS FROM J,A.GOFF, ASHRAE FUNDAMENTALS HANDBOOK 1972, P, 98. PVSF 20
c T IN DEGREES KELVIN PVSF= SATURATED VAPOR PRESSURE, PSI PVSF 30
DIMENSION A(61,8{4) ,P(4) PYSF 40
DATA A /-7.90298,5.02808,~1.3816 E-7y11.344,8.13286-3,~3.49149/ PVSF 50
DATA B/-9,09718,~3.56654,0.876793,0.0060273/ PVSF 60
IF {T.LT.273.16) GO TQ 100 PVSF 70
7=373.16/7 PVSF 80
PLLI=A{1I*{2~1} PYSF 90
P{21=A(2)%ALOGLO(2) PVSF 100
Z1=AL4)*(1.-1./2) PVSF 110
P3I=AL3)%{10%#21-1) PVSF 120
Z1=A(6)*{Z-1) PVSF 130
PL4)=ALS) *(10%#21-1) PVSF 140
G0 TO 105 PVSF 150
100 2=273.16/7 PYSF 160
P(1)=B(1)*{Z-1) PYSF 170
P(2)=B{2)*ALOGLO(Z) PVSF 180
P{3)=B(3)%(1.~1./2) PVSF 190
P{4)=ALOGIO(B(4)) PVSF 200
105 SUM=0. PVSF 210
00 110 I=1,4 PVSF 220
110 SUM=SUN+P(T) PYSF 230
PYSF=14.696 %1 0%*SUM PYSF 240
RETURN PVSF 250
END PVSF 260
V; PVSF / SIZE OF PROGRAM 0002C4 HEXADEC IMAL BYTES
NAME TAG  TYPE ADD. NAME TAG TYPE ADD. NAME TAG  TYPE ADD. NAME
A F R¥4 0000E4 B FA R#4 0000FC 1 SF 14 0000CC P SF
T OF R*4  000D0DO 7 SFa R%4  0000D4 I1 SF R*4 0000D8 SUM SF
PVSF S P4 00DOEOD FRXPR#¥ XF R% 000000 ALOG10 XF R%4 000000
LABEL  ADDR LABEL  ADDR LABEL  ADDR LABEL  ADDR
100 000LF4 105 00025¢C 110 000264
*OPTIONS IN EFFECT* NAME= MATN,OPT=02,LINECNT=60, ST ZE=0000K,

*OPTIONS IN EFFECTx
ASTATISTICS*
#STATISTICS*

sxesrn END OF COMPILATION ®eakux

LEVEL 21.6 (DEC 72)

COMPILER OPTIONS - NAME=

SOURCE STATEMENTS =

25 ,PROGRAM SIZE = 70

ND DIAGNOSTICS GENERATED

0S/7360 FORTRAN H

MAINOPT=02,L INECNT=60,S1ZE=0000K,

SOURCEEBCOIC,NOLISTNODECK, LOAD (MAP, NOEDIT4NCID,NOXREF

8

133K B8YTES OF CORE NOYT USED

SOURCE, EBCDTCNOLTST, MO DECK,LOAD+MAP, NOEDTT,NOID,NOXREF
SUBROUTINE SOLAR(IDAY,.KGO,EDABC)

THIS SUBROUTINE SIMPLY
EDABCL2)= DECLINATION

ARE NOT USED IN OREAD

[aXzXaXaXaXa}

EDABCLAV=EQUATION OF TIME,

EDABC{3-5) ARE FOR CALCULATING SOLAR RADIATION

INTERPCLATES IN TABLES
MIN
{ DEGREES)

DIMENSION TABLE(6,413),EDABCIS
DATA TABLE/21.04—11.3,-20.004390.0,0.142,0.058,

80.0.
111.0,

=7.3,
O.ly

WA

52e04=13.5y-10.80¢385.0¢0.144,0.060,

0.00¢376.0,0.156,0.,071,
11.60,360.0,0.180,0.097,

INTENSITIES AND

SOLA
SOLA
SoLA
SOLA
SOLA
SOLA
soLa
SOLA
SoLA
SOLA
SOLA
SOLA

TAG

TYPE
R*4
R4

ADD.
00010C
00000C
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L3 141,0¢y 3.5y 20.00,350.,0:0.196,0.121, SOtA 14
5 172.0¢ =148y 23,454345,000.205,0.134, soLa 15
6 202,04 ~6+4y 20.604344,Q0,0.207,0.136, Sota 16
7 233.0, ~1.3y 12.30,351,0,0.201,0.122, SoLA 17
8 26440y 75, 0.004365,0,0.177,0.092, SOLA 18
9 294.0, 15.1,-10.504+378.Q,0.160,0,073, saLa 19
A 325,04 13.9+4-19.80+387.0,0.149,0.063, SOLA 20
B 355,0y 1e5+-23445+391.040.142,0.057, SoLA 21
c 386.,~11.3,-20.00,390.0,0.142,0.058/ soLA 22
DAY=IDAY soLa 23
TF(DAY.GY.TABLE(1,1)) GO YO 100 SOLA 24
DAY=DAY+365. SOLA 25
G0 T0 110 SOLA 26
100 DO 105 K=KGQ,12 soLA 27
IF(TABLE(1,K).LE.DAY} GO TC 105 soLa 28
KEYP1=K soLA 29
KEY=K-1 SOtA 30
KGO=KEY soLA 31
GO 10 115 SOLA 32
105 CONTINUE SOLA 33
KGO=12 SOLA 34
110 KEY=12 saLa 35
KeYpP1=13 SaLa 36
115 CONTINUE SaLA 37
DO 120 K=2,3 SOLA 38
EDABC(K-11=TABLE(K,KEY}+( TABLE(K,KEYP1)-TABLE(K,KEY)I* SoLA 39
1 (DAY-TABLE(1 ,KEY?)/{TABLE(L+KEYPL)~TABLE(1,KEY)) SOLA 40
120 CONTINUE SOLA 41
RETURN SOLA 42
END SOLA 43
/ SOLAR / SIZE OF PROGRAM 0003A4 HEXADECIMAL BYTVES
NAME TAG TYPE ADD. NAME TAG TYPE ADD. NAME TAG TYPE ADO. NAME
K SF 1*6 000044 DAY SF R*4  0000A8 KEY SF 1*4  0000AC KGO SF
10AY ¢ T*4 000084 EDABC S XR R#*4 000000 KEYP1 SF 1=4 000088 SOLAR
TABLE F R*4  Q000CO
LABEL ADDR LABEL ADDR LABEL ADDR LABEL ADDR
100 000270 105 000288 110 0o002CA 115 0002D2
120 000344
*0OPTIONS IN EFFECT* NAME= MAIN,OPT=02,LINECNT=60,SI2E=0000K,
*OPTIONS IN EFFECT* SOURCE EBCDIC,NOLIST,NCOECK, LOAD ¢MAP 4 NOEDIT ¢NOT Dy NOXREF
*STATISTICS* SOURPCE STATEMENTS = 25 (PRCGRAM SIZE = 932
*STATISTICS* NO DIAGNNSTICS GENERATED
e kxs ENO OF COMPTLATION #kdokuk 125K BYTES OF CORE NOT USED

LEVEL 21.6 (DEC 72)
COMPILER OPTIONS = NAME=

0S/360 FORTRAN H

MAIN,OPT=02,LINECNT=60,S1ZE=0000K,

SOURCE ,EBCDIC 4NOL IST, NODECK (LDADy MAPNDEDIT,NQ 1D, NOXREF

SUBROUTINE STACON(ISTACO) STAC
PEAL%4 LAT,LONG STAC
DIMENSION NSTACO(9,7) STAC
c COMMUN/SYAB/LAT'LONG'lCC.ICL:IDAY'YWS'IHP'KGOvEDABC(5I STAC
STAC

C TABLE FROM FINAL PAGE OF INSTRUCTION FOR PROGRAM ¢ .
DATA NSTACO/Lo1 4142129293 93+3, STARY BY NoAA $Tac
1 192,292121343,304, STAC
2 2924343434354 4444, STAC
3 3034448040404 4b34 STAC
4 Y T A AP STAC

-

OO D® DD WA

TAG

TYPE ADD.
1*4 000080
R*4 0000BC
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5 6169515 140404 1416y STAC 12
6 T 171646 +595550444/ STAC 13
4 STAC 14
c CALCULATE SOLAR ALTITUDE STAC 15
SN=12,~EDABC(1)/60. STAC 16
HR= THR STAC 17 ~
DT=ABS(SN~ HR+LONG/ 1541 STAC 18
H=15,%07/57.,29578 STAC 19
DEC=EDABC(21/57.29578 STAC 20
XAT=LAT/57,29578 STAC 21
COSZ=SINIXAT) *SINIDEC) +COS(XATI*COS (DEC )%COS(H) STAC 22 N
ALT=90.-ARCOS{COSZ) *57, 29578 STAC 23
c DETERMINE INSOLATION CLASS NC. ICN STAC 24
1CN=1 STAC 25
IF{ALT.GT.15.9 ICN=2 STAC 26
TF(ALT.GT.35.) ICN=3 STAC 27
IF(ALT.GT.60.) ICN=4 STAC 28
IF(TWS-8) 100,100,105 STAC 29
100 NR=1+1WS/2¢TWS/T STAC 30
60 YO 110 STAC 31
105 NR=IWS-3 STAC 32
TE(IWS.GT.12) NR=9 STAC 33
110 CONTINUE STAC 34
c DETERMINE NET RADIATION INDEX (NRI) STAC 35
TF{ICC.LT.0.AND.ICL.LT.70) GO TO 125 STAC 36
TF(ALT.GT.0,.) 60 TO 115 STAaC 37
4 NIGHT STAC 38
IF(ICC.LE.4) NRI=—2 STAC 39
TF{ICC.GT.4) NRI=-] STAC 40
GO TO 130 STAC 41
115 IF{ICC.GT.5) GO TO 120 STAC 42
IF(ICC.LT.0) GO TO 120 STAC 43
c CLEAR DAY STAC 44
NRI=1CN STAC 45
G0 70 130 STAC 46
120 NRI=ICN STAC 47
4 CLOUDY DAY STAC 48
TF{ICL.GE.70.AND.ICL.LT,160) NRI=ICN-1 STAC 49
TF({1CL.GE70. AND. ICC.LT.0) NRI=ICN-1 STAC 50
TF{ICL.LT.70) NRI=ICN-2 STAC 51
IF(NRT.LT.1} NRI=1 STAC 52
GO TO 130 STAC 53
125 NRI=0 STAC 54
130 NCOL=5-NRI STAC 55
TSTACO=NSTACO(NR,NCOL) STAC 56
RETURN STAC 57
END STAC 58
Al
x
7/  STACON / SIZE OF PROGRAM 0004CC HEXADECIMAL BYTES
NAME TAG  TYPE ADD. NAME TAG TYPE ADD. NAME TAG  TYPE ADD. NAME TAG  TYPE ADD.
H SFA R*4  0000EC OT SF R*4  0000FO HR SFA R*4  G000F4 NR SF 1%4 0000F8
SN SEA R*4  000OFC ALT S R*4 000100 DEC SFA R¥4 000104 1ce € 1%4 000008
1cL C 1%4 00000C ICN SF I% 000108 IR F C I*4 000018 IWS F € 1%4 000014
KGO C 1% N.R. LAT F € R¥& 000000 NRT SF T4 00010C XAT SFA R¥4 000110
COSZ SFA R¥4 000114 1DAY C 1% N.R. LONG FA C R¥4 000004 NCOL SF I*4 000118
EDABC F € R*4 000020 ARCOS XF R*4 000000 cos XF R%4 000000 SIN XF R%4 000000
ISTACO S I#  00011C NSTACQ F 1% 000124 STACON R*4 000120

*x%kk  COMMON INFORMATION Ak kk

NAME OF COMMON BLOCK * STAB* SIZE OF BLOCK 000034 HEXADECIMAL BYTES

VAR, NAME TYPE REL. ADDR. VAR. NAME TYPE REL. ADDR, VAR. NAME TYPE REL. ADDR, VAR. NAME TYPE REL. ADDR,
LAT R*4 000000 LONG R%4 000004 Icc 1% 4 000008 IcL %4 00000C
1DAY 1x4 NoR. Iws Ix4 000014 THR x4 000018 KGO 1%4 N<Ro

EDABC R%x4 000020

LABEL ADDR LABEL ADDR LABEL ADDR LABEL ADDR
100 000384 105 0003aar 110 0003C4 115 000400
120 000416 125 00046A 130 000472
*0PTIONS IN EFFECT* NAME= MAIN,0PT=02,LINECNT=60, SI2E=0000K, ’
*0P TIONS IN EFFECT% SOURCE 4EBCDIC,NOLIST,NODECK, LOAD ,MAP, NCEDIT,NOTDysNOXREF
*STATISTICS* SOURCE STATEMENTS = 57 +PROGRAM SI1ZE = 1228 '

*STATISTICS* NO DIAGNOSTICS GENERATED

sk kkk END OF COMPTLATION *kdkksk 125K BYTES OF CORE NOT USED



LEVEL

CNMPILER OPTIONS — NAME=

21.6

{DEC 12y

0S/360

FORTRAN H

MAIN,0PT=02,LINECNT=60,SIZE=0000K,
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SNUYRCE 4EBCDICNOLIST,NODECK,L OAD,MAP,NOEDIT,NOID,NOXREF

SUBROUTINE PRISE{PR) PR1S 10
C PRIS 20
[ * * * * * * * * * * * * * * * * * * * * * * * PRIS 30
r % % x REFERENCES FOR PRISE EQUATIONS: PRIS 40
C 1) "METENROLOGICAL EFFECTS OF COOLING TOWER PLUMES™, PRIS 50
C Se R. HANNA, 1971, ATDL CONTRIBUTION 48. PRIS 60
c 2) VYPLUIME RISE™, G, A. BRIGGS, 1969, ATDL CONTRIBUTION 26. PRIS 70
C 3} “PLUME RISE FROM MULTIPLE SOURCES"™, G. A. BRIGGS, PRIS 80
C % % % x % x % % % % % % ¥ % % % % % % % % * % PRIS 90
c PP, 161-179, COOLING TCWER ENVIRONMENT-1974, 1975, TIC, ERDA. PRIS 100
s PRIS 110
COMMON HY yWOyROICON, TEQ, UsXME, TPOs CELQ, FRACON, TOWERS, CLUSIZ PRIS 120
DIMENSION TGI(6) PRIS 130
DATA G,CURT/9.8066,0.333333333/ PRIS 140
DATA YGI/-0.0263,4-0.01734-0.01457,-0401,0.00455,0.0263/ PRIS 150
TG=TGI(ICON) PRIS 160
TEHT=TFO+TG*HT PRIS 170
C *= %= * ATMDSPHERIC STABILITY PARAMETER, S, EQU. 5, REF. 1. PRIS 180
S = G*{7G+.01)/TEC PRIS 190
100 CONTINUE ORIS 200
C #* ¥ % BUOYANCY FLUX, FBO. EQU. 3, REF. 1. PRIS 210
FBO=G*WOKRO*RO* (1~ TEHT/TPO+DELQ* (. 6142454, %FR ACON/TPO)) PRIS 220
IF{FBD.GE.0.) GO TO 110 PRIS 230
PRINT 8000, TPO,TEHT PRIS 240
8000 FORMAT{'ONEGATIVE BUOYANCY FLUXs TPO=',F12.5,' TEHT= 'F12.5) PRIS 250
TEHT=TPO PRIS 260
GN To 100 PRIS 270
110 CONTINUE PRIS 280
IF(VU.LE.O0.) GO TO 130 PRIS 280
IF (ICON.GT.4) GO TO 160 PRIS 300
FBO4=FBO**0.4 PR1IS 310
H=AMINI(HT,304.8} PRIS 320
XS=2. 1 6%FBNGEkHR%0. 6 PRIS 330
X=AMINL{XME +3.0%XS} PRIS 340
120 CONTINUE PRIS 350
C * = % EQU., 4.32', REF. 2, PRIS 360
H=1.6%{FBOXX%X ) **CURT /U PRIS 370
C * = % PR = PLUMF RISE, METERS, PRIS 380
PR=H PRIS 390
GN 10 140 PRIS 400
130 CONTINUE PRIS 410
C * * % EQU. %4425, REF. 1. PRIS 420
PR=5,0%SQRYT(SQRT({FBO/ [S%:SQRT(S) 1)) PRIS 430
140 CONTINUE PRIS 440
IF (PR,GT.0.,) GO TO 150 PR1S 450
PRINT 8010, PR PRIS 460
8010 FORMAT({'ONEGATIVE OR ZERO PLUME RISE: PR =',1PE12.4) PRIS 470
PETURN PRIS 480
150 CONTINUE PRIS 490
PATIO=CLUSI Z/PR PRIS 500
C % % * EQU. 12, PEF. 3. PRIS 510
FACT=6 ,#*RATIO®*SQRT{RATIO/TOWERS ) PRIS 520
€ * * x EQU, 13, REF, 3. PRIS 530
PR=PR& ({FACT+TOWERS }/ (FACT+1.0) )**CURT PRIS 540
PETURN PRIS 550
160 X=AMINY{XME,2.4*U/SQRT{SH) PRIS 560
GO 10 120 PRIS 570
END PRIS 580
/ PRISE / SIZE OF PROGRAM 00045C HEXADEC IMAL BYTES
NAME TAG TYPF ADD. NAME TAG TYPE ADD, NAME TAG TYPE ADD. NAME TAG
G F R#¥4 000144 H SF R*4 000148 S SFA R%4 00014C U FA
X SF R*4 000150 HT FA C R%4 (000000 PR SF R®4 Q00154 RO F
TG SF R#®4 000158 WO F C R=®x4 000004 XS SFA R®*4  00015C FBO SFA
TEN F C R*4 000010 TGl F P#4 00017C TPQ SF C R=x4 00001C XME FA
CWRT F R%4 000164 DELQ F € Rx4 000020 FACY SF R*4 000168 FBO4 SF
ICCN F ¢ I*4 00000C TEHT SF R*4 000170 PRISE R*4 000174 RATIO SFA
SQRT XF  R*4 000000 FRXPR# XF  Rx4 000000 cLustiz F C Rx4 Q0002C FRACON F
IBC MY XF  I*4 000000 TOWERS FA C Rx»4 000028
**x%%  COMMCN INFORMATION Aok K
NAME OF COMMON BLOCK = * SIZE OF BLOCK 000030 HEXADECIMAL BYTES
VAR, NAME TYPE REL, ADDR. VAR. NAME TYPE REL, ADDR. VAR, NAME TYPE REL. ADDR. VAR. NAME TYPE
HT R4 000000 WO R%4 000004 RO R¥ & 000008 ICON I*4
TEN R*4 000010 R*4 000014 XME R4 000018 TPO R%4
DELQ R*4 000020 FRACON Rx4 000024 TOWERS R4 000028 cLusiz R*4

f=¥s)

TYPE
R4
R#4
R*4
R#*4
R¥4
R¥4
R¥4

REL. AD
00000C
goo001C
00002¢C

ADD.
000014
000008
000160
000018
0Q016C
000178
000024

DR.



*0PTIDONS IN EFFECT*

*xkkkk END OF COMPILATION *kxks

*OPTIONS IN EFFECT%

78

ADDR LABEL ADDR LABEL ADDR
100 go0022C 110 000280 120 0002€8
140 000362 150 000390 160 0003F2
*0PTIONS IN EFFECT* NAME= MAIN,OPT=02,LINECNT=60, S1ZE=0000K,

#STATISTICS* SOURCE STATEMENTS = 45 +PROGRAM SIZE = 1116

#STATISTICS* NO DIAGNOSTICS GENERATED

{DEC T2 0S/360 FORTRAN H

COMPILER OPTYONS - NAME= MAIN,OPT=02,LINECNT=60,S1ZE=0000K,

SOURCE ,EBCDIC,NOLISTsNODECK,LNAD,MAP,NOEDIT,NOID,NOXREF

SOURCE,EBCDIC,NOLIST,NODECK, LOAD yMAP, NOEDIT,NOID,NOXREF

129K BYTES OF CORE NOT USED

REL. ADDR.
NeR,

000018
N.R.

SUBRQUTINE SYSZ (SY,S2) SYSZ
COMMON HY+WO,ROyICONyTEO,UXMEs TPCy DELQ, FRACON , TOWERS,CLUSTZ SYSZ
OIS = XME/SQRT(1.0+0.0001%XME} SYSZ
GO TO (100,1054110,115,120,125), ICCN SYSz
SY = ,22%DIS SYSZ
S1 = 0.2%XME SYSZ
RETURN SYSZ
SY = 0.16*D1S SYSZ
SZ =0.12*%XME SYSZ
RETURN SYSL
SY=0.11%D1S SYSZ
SZ = Q.08*%XME/SQRT{1.0 #+ .0002%XME} SYSZ
RETURN SYSz
SY = ,08%DIS SYSZ
SZ = 0.06%XME/SQRT(1.0+40.0015*XME} SYSZ
RETURN SYSZ
SY = 0,06*D1S SYSZ
SZ = 0.03%XME/(1,0+.0003%XME) SYSZ
RETURN SYSZ
SY = 0.04*01S SYSZ
SZ = 0.02*%XME/{1.0+.0003%XME} SYSZ
RETURN SYSZ
END SYSZ
/ sYsz / SIZE OF PROGRAM 0002D0 HEXADECIMAL BYTES
TAG TYPE ADD. NAME TAG TYPE ADD, NAME TAG TYPE
C R¥*4 NoRo HT C R*4 N.R, RO R*4
R4 0000E0 Wo C Rx4 N.R, DIS SF R*4
C R*4 NeRa XME FA C Rx*4 000018 DELQ R%x4
R*4 0000ES SQRT XF  R*4 000000 cLus1z R*4
C Rx4 N«R.
**%xx  COMMON INFORMATION wEFEE
NAME OF COMMON BLOCK * * SIZE OF BLOCK 000030 HEXADECIMAL BYTES
NAME TYPE REL. ADDR, VAR. NAME TYPE REL. ADDR. VAR. NAME TYPE
R¥4 N.R, wo R*4 NeRo RO
R¥4 N.R. u R4 No R, XME
Rx4 N.R, FRACON R4 N.R, TOWERS
ADDR LABEL ADDR LABEL ADDR
100 000158 105 000178 110 000198
120 00022C 125 00025A
*OPTIONS IN EFFECT* NAME= MAIN,0PT=02,LINECNT=£0, STZE=0000K,

SOURCE yEBCDIC,NOLIST,NODECK, LOAD 4MAPy NCEDIT,NOTD,NOXREF

VNS W N

TYPE
R¥*4
R¥4
1%4
R*4

REL. ADDR.

00000C
NeRo
N.R.
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#STATISTICS* SOURCE STATEMENTS = 23 +PROGRAM STIZE = 720
#STATISTICS* NO DIAGNOSTICS GENERATED

*xxx¥k END QF COMPILATION #kkbkd 129K BYTES OF CORE NOT USED

LEVEL 21.6 (DEC T2% 0S/360 FORTRAN H

COMPILER OPTIONS ~ NAME= MAIN,OPT=02,LINECNT=60,S1ZE=0000K,
SOURCE +EBCOICNOLI ST, NODECK,LOAD,MAP,NOEDIT,NOID,NOXREF

SUBROUTINE TABLE{DRIFT) TABL 10
C * % % XREF DATE = 28 JAN 1976 * * * TABL 20
C TABL 30
c PRINTS TABLES OF RESULTYS TABL 40
< TABL 50
COMMON/TABUL/XME(20 » NMyNDTS TABL 60
DIMENSION LOIR(17),DRIFT(17,1) TaBL 70
DATA LDIR/! N'e? NNE*,* NE*,* ENE*,* E'y* ESE',' SE*,' SSE',TABL 80
1 N S'y* SSH'e' SW',' WSHW',' W'y WNW'y® NW'o® NNW!', TABL 90
2 CCALMY/ TABL 100
NM=MINO(NDI S, 10} TABL 110
PRINT 8000, (XMI{IX}¢IX=1,NM) TaBL 120
PRINT 800S TABL 130
D0 100 IDIR=1,16 TABL 140
100 PRINT 8010,LDIR(IDIRY ¢ (DRIFTC(IDIR,IX), IX=1,NM) TABL 150
IF(NDIS.LE.10) RETURN TABL 160
105 T1=NM+1 TaBL 170
NM=NM+10 TABL 180
12=MINO(NDIS,NM} TABL 190
PPINT 8015 TABL 200
PRINT 8000, IXMI{IX),IX=11,12} TABL 210
PRINT 8005 TABL 220
DO 110 IDIR=1,16 TABL 230
110 PPINT 8010, LOIR(YIDIRY,{DRIFT(IDIR,IX),IX=11,12) TABL 240
IF(12.LT.NDIS} GO TO 105 TABL 250
8000 FORMAT( /41X "MILES? ¢3X,10(F6.2¢4X)) TABL 260
8005 FORMAT(' WIND FROM') TABL 27Q
8010 FORMAT(2HO ,A4,1X,1P10EL10.3} TABL 280
8015 FORMAT{1H1,60X *PROGRAM ORFAD'/1X) TABL 290
RETURN TABL 300
END TABL 310
/ TABLE / SI1ZE OF PROGRAM 0QQ3A0 HEXADECIMAL BYTES
NAME TAG TYPE ADD. NAME TAG TYPE ADD. NAME TAG TYPE ADD. NAME TAG
X F I*4 000008 11 SF 1*¢ 0000DC 12 sF I*4 00000 NM SFA C
XM1 S € R#%4 000000 IDIR SF 1%4 (Q000E4 LDIR S I%4 0000EC NDOIS FA
DRIFT S XR R*x4 000000 TABLE R*4 0000ESB 1BCOM# XF  1*4 000000
*xxxx  COMMON INFORMATION ek Aok
NAME CF COMMON BLOCK * TABUL* SI1ZE OF BLOCK 000058 HEXADEC IMAL BYTES
VAR. NAME TYPE PREtL. ADDR. VAR. NAME TYPE REL. ADDR, VAR, NAME TYPE REL. ADDR. VAR. NAME TYPE
XM1 RE4H 000000 NM 1*4 000050 NDIS 14 000054
LABEL ADDR LABEL ADDR LABEL ADDR LABEL ADDR
100 0001F4 105 000248 110 000310
*0PTIONS IM EFFECT* NAME=  MAIN,OPT=02,LINECNT=60, STZE=0000K,
*=0OPTIONS IN EFFECT* SOURCE yEBCDJC,NOLISTyNPDECK, LOAD 4MAP, NOEDIT «NOID,NOXREF
#STATISTICS* SOUYRCE STATEMENTS = 27 +PRCGRAM S1ZE = 928

#*STATISTICS® NO DIAGMOSTICS GEMERATED

shxexk END OF COMPILATION #&kkkix 129K BYTES OF CORE NOT USED

TYPE
I*4 000050
I1*4 000054

REL.

ADDR,

ADD.
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LEVEL 21.6 (DEC 72} 0S/360 FORTRAN H

COMPILER OPTIONS — NAME= MAIN,OPT=02,LINECNT=60,51ZE=0000K,
SOURCE,EBCDIC NOLIST, NODECKsLOADsMAP,NDEDIT,NOTID,NDXREF

BLOCK DATA BLOK00O1 .
C SYMBL IS ARRAY OF NUMBERS FOR ORGRAPH SYMBOL PLOTTING BLOK0002
C DESCR 1S ARRAY FOR DESCRIBING CHARACTERS IN LEGEND BLOK0003
CNMMON/LGND /C{7) ,DESCR{14),SYMBLAT) yNC,NSYMBL BLOKO004
COMMON/TITLER/COMENTY BLOK0005
INTEGER*4 SYMBL BLOKO0QO06
DATA C/440+640+8,0410.092540450.0,100.0/ B8LOK0007 >
REAL COMENT{200/20%¢ v/ 8LNKQQ08
DATA DESCR/'C=4, 4, 8C=6%y*.8C=",78,8C","=10.","'4C=2",'5.4C*, BLOKO0009
1 *=50. =1",'00.8'," 'yt et et v/ 8LOK0010
DATA SYMBL/O0+114243+445+9/ BLOKOO11
END BLOKO0O012
/ MAIN / SIZE OF PROGRAM 000008 HEXADEC IMAL BYTES
NAME TAG TYPE ADD. NAME TAG TYPE ADD. NAME TAG TYPE ADD. NAME TAG TYPE ADD.
c C Rx%x4 N.R. NC C Ix4 N.R, DESCR C R4 N.R. SYMBL C Ix4 N+ R.
COMENT C Rx4 NeRe NSYMBL C Ix4 NeR.
*x%x%  COMMON INFORMATION wkEEk
NAME OF COMMON BLOCK * LGND* STZE OF BLOCK 000078 HEXADEC IMAL BYTES
VAR. NAME TYPE REL. ADDR, VAR. NAME YYPE REL. ADDR. VAR, NAME TYPF REL. ADDR, VAR, NAME TYPE REL. ADDR.
R*4 N.R, DESCR R*4 NeRe SYMBL 1*4 NeR. NC I*4 N.R.
NSYMBL 1*4 N.R.
NAME OF COMMON BLOCK *TITLER#* SIZE CF BLOfK 000050 HEXADEC IMAL BYTES
VAR. NAME TYPE REL, ADDR. VAR, NAME TYPE REL. ADDR. VAR, NAME TYPE REL. ADDR, VAR, NAME TYPE REL. ADOR.
COMENT R%4 N.R. '
#0PTIONS IN EFFECT* NAME= MAIN,0PT=02,LINECNT=60, SIZE=0000K,
*OPTIONS IN EFFECT* SOURCE ,EBCDIC,NOLIST,NODECK, LOAD,MAPyNOEDIT,NOTD,NOXREF
*STATISTICS* SOURCE STATEMENTS = 9 s PRCGRAM SIZE = 8 *

*STATISTICS®* NO DIAGNOSTICS GENERATED

*xx%%% END OF COMPILATION okkxkx 133K BYTES OF CORE NOT USED

LEVEL 21.6 (DEC 72) 0S/360 FORTRAN H

COMPILER OPTIONS - NAME= MAIN,OPT=02,LINECNT=60,STZE=0000K,
SOURCE s EBCDIC (NOLIST, NODECK 4LJAD, MAP,NOEDIT,NOID,NOXREF

SUBRQUTINE PREP(XNUM¢IMAXFF,F,DRIFT,TOPS) PREP 1
C DETERMINES CONTOUR LEVELS YO BE USED AND SUPPLIES DATA FOR NORTH PREP 2
C AS DIRECTION 17 PREP 3
C PREP &
DTYMENSTION FF{1)4F(20+,17),0RIFT(17,19} PREP 5
NUMBER =XNUM PREP 6
TNPS=0. PREP 7
SUM=0. PREP 8
DO 100 1=1,16 PREP 9
100 SUM=SUMeDRIFT(I,1) PREP 10
SUM=SUM/16. OREP 11

00 110 IDIR=1,16 PREP 12 .
F(1,IDIR)I=SUM PREP 13
INDDX=IDIR+8 PREP 14
IF(IDIR.GT.B) IDDX=IDIR-8 PREP 15
D0 105 IX=2,IMAX PREP 16
TOP S=AMAX1( TOPS,DRIFT {IDDX, IX-1 N PREP 17

105 FUIXeIDIRI=DRIFY(IDDX,IX-1) PREP 18 .
110 CONTINUE PREP 19
TF{TOPS.LE. Qs O} RETURN PREP 20
00 115 IX=1,1MAX PREP 21
115 FOIXa17I=F{IX, 1D PREP 22
K=IFIX{ALOG10{TOPS)} PREP 23
TF(K.LE.O) K=K=~1 PREP 24
XTOPS=10, *xK PREP 25
K=IFIX{TOPS/XTOPS) PREP 26

TOPS=K*XTOPS PREP 27
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FF(1)=TOPS PREP 28
DO 120 1=2,NUMBER PREP 29
120 FE(11=0,5%FFL1-1) PREP 30
PRINT 8000, (FF{I),1=1,NUMBER)} PREP 31
8000 FNRMAT(*QCNNTRURS ATY,1P10E11.2) PREP 32
PUNCH 8005, ({F(IXyIDIR) 4IX=1, IMAX ), IDIR=1,17) PREP 33
8005 FORMAT(10F8.2) PREP 34
RETURN PREP 35
END PREP 36
/ PREP / SIZE OF PROGRAM Q0048E HEXADEC IMAL BYTES
NAME TAG  TYPE ADD, NAME TAG TYPE ADD. NAME TAG  TYPE ADD. NAME
F SF XR R*4 000000 1 SF %4 0000DC K SF 1%4  0000EQ FF SF
IX SFA 1*4  0000E4 SUM SF R*4 0000E8 100X SFA I*4 0000EC 1DIR SF
IMAX F 1%4  0000F4 PREP R*4 0000F8 TOPS SFA R*4  0000FC XNUM  F
DRIFT FA XR R*4 000000 XTOPS SFA R#4 000104 FRXPI# XF  R¥4 000000 ALOG1O
1BCOM# XF  I*4 000000 NUMBER SF 1% 000108
LABEL  ADOR LABEL  ADOR LABEL  ADDR LABEL  ADDR
100 0001CO 105 00025€ 110 000268 115 00029€
120 00036A

*OPTICNS IN EFFECTx
*OPTIONS IN EFFECT*
*STATISTICS* SNURCE

*STATISTICS* MO DIAGNO

*xxaxk ENO OQF COMPTLATION #¥kikk

LEVEL 21.6 (DEC 72}

COMPILER OPTIONS — NAME=
SOURC

NAME= MAIN,OPT=02,LINECNT=60, SIZE=0000K,
SOURCE+EBCDIC,NOLISTNODECK, LOAD,MAP,NOEDIT ,NOTD,NOXREF
STATEMENTS = 36 JPROGRAM SIZE = 1166

STICS GENERATED

CS/360 FORTRAN H

MAINOPT=02,LINECNY=60,STZE=0000K,
ELEBCOUC NOLIST, NODECK 4L OAD ,MAP,NOEDIT,NOIDO,NOXREF

SUBROUTINE CONPLTIX,TH,F, IMAX yJMAX, ID1, 102) CONP
C THIS CALLS CONTOUR PLOT PACKAGE CONP
C CONP
T ARGUMENTS—~ CONP
c X = ARRAY CONTAINING X*S FOR F{X,THETA) FUNCTION CONP
c c (PLOTTER ASSUMES X FROM 0 TO POSITIVE X) CONP
C TH = ARRAY CONTAINING THETA'S FOR F{X, THETA) FUNCTIONCONP
C (PLOTTER ASSUMES WITHIN RANGE OF 0 TO PI) CONP
€ F = FUNCTION F(X,THETA) TO BE PLOTTED CONP
c TMAX = DIMENSION OF ARRAY X CaNe
C JMAX = DIMENSION OF ARRAY Th CONP
c 101,102 = DIMENSIDNS OF ARRAY F CONP
C CONP
c THE FOLLOWING MUST BE PASSED THROUGH COMMON BLOCKS—-— cone
c XDIM = LENGTH OF X—AXIS IN INCHES CONP
c YOIM = LENGTH OF Y-AXIS IN INCHES CaONP
C JQ = POSITION ON CONTOUR AT wWHICH CONTOUR IS IDENTIFIED CONP
C TRITES = OPTION TO PRINT CONTOURS IN OUTPUT (=1 FOR PRINT) CONP
C NUMBER = NUMBER OF CONTOURS TO BE PLOTTED CONP
c COMENT(20) = ARRAY CONTAINING TITLE OF PLOT CONP
r CONO
DIMENSION F(IDL+1029X{ TMAX), TH(IMAX) Cone
COMMON/MAINC/XDIMY DI M, IDUM, JOUM, IDPLOT o NUMBER 4 FF{753,3Q CONP
COMMON/TITLER/COMENT (20) CONP
COMMON/PLHILS /FMAX, FMEN CONP
TRITE=0 CaneP
KUPPER=1000 CONP
XDIM=8, cone
YOI M=XDIM CONP
c CONP
C CALL PLOT PACKAGE TO PLOT CONTOURS FF CoNe
CALL SCAN(F ,ID14ID2KUPPERSIRITEs Xs TH, IMAX, JMAX) CONP
RETURN CONP
END cone

DD~V W

125K BYTES OF CORE NOT USED

TAG
XR

XF

TYPE
R4
I*4
R*4
R*&

ADD.
0060000
0000F0
000100
000000


http://aao.Q-a.a-0
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/ CONPLY / S1ZE OF PROGRAM 0O00L1F2 HEXADEC IMAL BYTES
NAME TAG TYPE ADD. NAME TAG TYPE ADD. NAME TAG ADD,
f SFA XR R*4 000000 X SFA XR R”*4 000000 FF NeR.
TH SFA XR R*4 000000 101 SFA 1*4 0000A4 1D2 SFA 000048
FMIN C R*4 N.R. 10UM C  I*4 NoR. TMAX SFA 0000AC
JMAX SFA 1*4  QQ0080 SCAN SF XF R=%4 000000 XDIM SF 000000
IRITE SFA 1*4 000084 COMENT C R*4 N.R. CONPLT Q00088
KUPPER SFA 1*4 0000BC NUMBER C 14 N.R.
xxxxk  COMMON INFORMATION hEER
NAME OF COMMON BLOCK * MAINC* SI1ZE OF BLOCK 000148 HEXADEC IMAL BYTES
VAR, NAME TYPE REL. ADDR, VAR. NAME TYPE REL. ADDR, VAR, NAME TYPE REL. ADDR,
XD 1M R¥4 000000 YDIM R*4 000004 1DUM I*4 N.R.
1DPLOT 1%4 NeRo NUMBER 1*4 N.R. FF R*4 NeRo
NAME OF COMMON BLOCK *TITLER* SIZE OF BLOCK 000050 HEXADECIMAL BYTES
VAR, NAME TYPE REL. ADDR. VAR. NAME TYPE REL. ADDR. VAR. NAME TYPE ADDR.
COMENT R4 N.R.
NAME OF COMMON BLOCK *PLWILS#* SIZE OF BLOCK 000008 HEXADECIMAL BYTES
VAR, NAME TYPE REL. ADDR. VAR, NAME TYPE REL. ADDR. VAR. NAME TYPE REL. ADDR.
FMAX R4 N.R, FMIN R¥4 N.R.
*0OPTIONS IN EFFECT* NAME= MAIN,OPT=02,LINECNT=60, SIZE=0000K,
*OPTIONS IN EFFECT* SOURCE .EBCDIC,NOLIST,NODECK, LOAD yMAP, NOEDIT,NOTD,NOXREF
*STATISTICS* SOURCE STATEMENTS = 12 +PRCGRAM SIZE = 498
*STATISTICS* NO DIAGNOSTICS GENERATED
**¢%%% END OF COMPILATION **skkx 133K BYTES OF CORE NOT USED

LEVEL 21.6 (DEC 721 05/360 FORTRAN H

COMPILER OPTIONS — NAME= MAIN,OPT=02,LINECNT=60,SIZE=0000K,
SOURCE,EBCDICNOLIST, NODECK,LOAD,MAP,NOEDIT,NCID,NOXREF
SUBROUTINE RCONTR(K1,CoAeMAXe Xy IMIN,IMAX, ISTEP,Y,JMIN, JMAX, JSTEP) RCON

C CNTR
C THE CONTOUR PLOTTING ROUTINE USES THE "ORGRAPH" PLOTTING PACKAGE CNTR
C ORNL-4596 CNTR
c EACH CALL TO "RCONTR" MUST BE PRECEEDED BY A CALL TO “FIXPLT" CNTR
C SEE "ORGRAPH™ MANUAL FOR USE OF ®“FIXPLT" CNTR
C ARRAYS: CNTR
c X{NX) € Y{NY) DEFINE THE GRID POINTS FROM WHICH CNTR
c XY{NX,NY) DATA POINTS WILL HAVE A CONTOUR PLOT GENERATED CNTR
c C{NC) CONTAINS THE CONTOUR LINE VALUES WHICH WILL BE PLOTTED CNTR
[ IN THE CALL TO "RCONTR": CNTR
C CALL RCONTRUNC 9 Cy XY ¢ NXg Xo NXF ¢ NX yNDLTX 4Y o NYF, NY . NOLTY) CNTR
c VALUES OF X{IX), Y{IY),& XY(IX,IY} WHICH WILL BE USED ARE CNTR
c DETERMINED BY DO LOOPS CNTR
C D0 —= IX=NXF,NX.NDLTX & CNTR
C DO —~-— TY=NYF,NY,NDLTY CNTR
[ VALUES OF CINC) ARE SET UP IN THE BLOCK DATA ROUTINE CNTR
c IF A LEGEND IS DESIRED SYMBL(NC)? E BESCR(-—1 MUST ALSO BE CNTR
C SET UP IN THE BLOCK DATA ROUTINE (SEE INCLUDED EXAMPLE € CNTR
C YORGRAPH" MANUAL CNTR
C DESCR 1S ARRAY FOR DEFINING SYMBOLS IN THE LEGEND CNTR
C DESCR MUST BE DIMENSIONED { ARGE ENOUGH TO HOLD CNTR
C NC TITLES (EACH FOLLOWED BY "$“) FOR THE LEGEND CNTR
< SYMBL IS ARRAY OF NUMBERS FOR ORGRAPH SYMBOL PLOTTING CNTR
C SYMBL MUST BE DIMENSIONED AT LEAST NC CNTR
C IF NO TITLES ARE DESIRED, THE CALL TO "TITLE" MAY BE REMOVED CNTR
C SEE "ORGRAPH™ MANUAL FOR USE OF "TITLE® CNTR
c A LEGEND IS PRODUCED IF "NSYMBL"™ IS GREATER OR EQUAL TO 0O CNTR
c SEE MORGRAPH" MANUAL FOR USE OF "LEGEND"® CNTR
C "PLID" IDENTIFIES PLOT WITH DATE, HASP LOG NUMBER, & THE CNTR
[ TIME AT WHICH JOB WAS EXECUTED CNTR
C "PLIO" USES “GTJUN" (AN ASSEMBLY LANGUAGE ROUTINE® CNTR
c USUALLY SUPPLIED AS A HEX DECK CNTR
C CNTR
[ EXAMPLE OF DATA AS SET UP IN BLOCK DATA CNTR
C DATA C/2040+40.0480.0+160.0+1320.0+640.0,1280.0/ CNTR
C DATA DESCR/ 'C=20.08C=40.08(=80. 0$C=160.0¢(=320.04C=640.05C=1280.0$CNTR
c 1v/ CNTR
c DATA SYMBL/04142¢3¢4+5,9/ CNTR
C CNYR
c ADAPTED FROM LAWRENCE RADIATICN t AB REPORT CIC-NC.3-003 RCON
[ ASSUMES THAT A(I,J)=FCNIX(I},Y{J)) RCON

DIMENSTON A{MAX 1) C{LY¢XC1D,Y( 1) RCON

COMMON/QTQUAD/XC(2) +YCL20 4 ZCU 41 9 ZMINy ZMAX 4 KK1 RCON

DO~ WP WN -

2 ¥a¥aXaXal

TYPE
1%4
R*4
%4
R*4
154

REL.
N.R.
NJ.R.

REL.

REL.
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KK1=K1 RCAON &
CALL QQQCPA(48,0.1) RCON 7
c BEGIN LOGIC FOR SWEEPING THROUGH GRID RCON 8
IMA=IMAX-ISTEP RCON 9
JMA=JMAX-JSTEP RCON 10
DO 105 I=TMIN,IMA,ISTEP RCON 11
XC{1=X{1? RCON 12
XCL2y=X{1+1STEP) RCON 13
DC 100 JS=JMIN,JMA,SSTEP RCON 14
YC(l)=Y(J) RCON 15
YC{2)=Y(JeJSTEP} RCON 16
C ELEMENT(I,dMINJ RCON 17
IC{I=A(T4J) RCON 18
C ELEMENT(I+ISTEP,JMIN) RCON 19
ZC(2)=AlY¢ISTEP, N} RCON 20
c ELFMENT(I ,J*+JSTEP} RCON 21
ICL(3)=AL1, I+ JSTEPY RCON 22
C ELEMENT{I+ISTEP,J+JSTEP)Y RCON 23
2C{4Y=ALT+ISTEP,J+JSTEP) RCON 24
IMAX=AMAXICZC (1), ZC 1234 ZC(32,2C14 D) RCON 25
IMIN=AMINICZC(1),2CU2),2C(3), 2C L4 ) RCON 26
CALL QTPLOTIO) RCON 27
100 CONTINUE RCON 28
105 CONTINUE RCON 29
RETURN RCON 30
END RCON 31
/ RCONTR / SI1ZE OF PROGRAM 00037C HEXADECIMAL BYTES
NAME TAG TYPE ADD. NAME TAG TYPE ADD. NAME TAG TYPE ADD. NAME TA
A F XR R4 000000 € SFA XR R=#*4 000000 I SF 1*4 000098 J SF
X F XR R%4 000000 Y F XR Rxe 000000 Kl F 124 00000 XC S
YC § C R4  000Q08 2C SFA C f=x4 000010 IMA SF I*4  0000A4 JdMa SE
KK1 S € 1=x4 000028 MAX 1*6  0000AC IMAX F I*4 000080 IMIN F
JMAX  F 1*¢  000Q88 JMIN F I*4 0000BC IMAX S C R*4 000024 IMIN S
ISTEP F I*4 0000CO JSTEP £ 1*4 0000C4 QQQCPA SF XF R*4 (00000 Q7PLOT SF
RCONTR Px4  0000C8
*kskk  COMMON INFORMATION HAOR KK
NAME DOF COMMON BLOCK *Q7QUAD* SIZE OF BLOCK 00002C HEXADECIMAL BYTES
VAR. NAME TYPE REL. ADDR. VAR, NAME TYPE REL. ADDR, VAR. NAME TYPE RFEL, ADDR, VAR. NAME TYPE
xC Ry 000000 YC R*4& 000008 c R* 4 400010 IMIN R¥ 4
IMAX R%4 000024 KK 1%4 000028
LABEL ADDF LABEL ADDR LABEL ADOR LABEL ADDR
100 go0g27C 105 000286
*0PTIONS IN EFFECT* NAME= MAIN,OPT=02,ULINECNT=€0,SIZE=0000K,

*0OPTIONS IN EFFECT*

*STATISTICS* SNURCE STATEMENTS = 24 ,PROGRAM S12E = 8oz

#*STATISTICS®: NO DIAGNOSTICS GENERATED

wkek#s END OF COMPILATION ##kskx

LEVEL 21.6 (DEC 72) 0S/360 FORTRAN H
CNMPILER OPTINNS — NAME= MAIN,OPT=02+LINECNT=60,S1ZE=0000K,
SOURCE yEBCDICNOLIST, NODECK 4 LOAD+MAP,NOEDTT,NOID4NOXREF
SUBROUTINE LTRISEZy CoXINCoYINC, KM, KN, KNCL Y
COMMON/CONT /17 ,1SAVE, JSAVE KSAVE, X{2,50),Y(2,50),CL
DIMENSION Z{KM,KN),C{KNCL}
K=KSAVE
1=TSAVE
J=JSAVE

SOURCE,FBCDICNOLIST,NODECK, LD AD,MAP,NOEDIT ,NOID,NOXREF

LTR]
LTRI
LTRY
LTRI
LTRY
LTRY

PN W -

133K BYTES OF CDRE NOT USED

TYPE
1%4
R4
14
1%4
R4
R*4

ADD,
00009C
000000
Q0Q0As
Q00084
000020
000000

REL. ADDR.

000020



100

105

110

115

120

125

130
135

140

145

150

155

NAME OF

VAR, NAME
I
X

LABEL

100
120
140

IF (C(K}.LE.Z{I,4+1)} GO TO 100
IF {CUKILLELZ(I4J)) GO TO 105

60 YO 115

IF (CUKI.LTL.Z(1,3)) GC TO 115
LSAVE=Z{1,8+1)~Z{1, N}

IF (ZSAVELFQ.0.0) ZSAVE=1.0

YUY, KI={CUKI=Z(T 4 J0 ) 72SAVE+FLOAT (J)
X(11,K9=1

G0 70 110

IF (C(KI LT.Z(I,Jeld)) GO TC 115
ZSAVE=Z2{1,31~-281,J¢]1)

JF (ZSAVELFQ.0.0) ZSAVE=1.0
YOII.Ki=(Z(1,J0-C(KD)I/ZSAVE+FLOAT (J)
X{I1I,K¥=}

11=11¢1

IF (CUIK)LLELZ(I,J49) GO TO 120

IF (C{K}.LE.Z{I+1,J}} GO TC 125
G0 T0 135

IF (C{KI.LT.Z(1#1,J)) GO TC 135
ZSAVE=Z(1+J)-Z{1+1yJ)

IF (ZSAVE.EQ.0.0) 7ZSAVE=1.0
Y{I1,K)=y
XUTTyKI={Z( 14 J)-CAK}}/ZSAVE+FLOAT (1)
G0 T0 130

IF (C{K) LY Z(I,J)) GO TO 135
ZSAVE=Z{1+1,3)-2(1, )}

1F (ZSAVE.FQ.0.0) ZSAVE=1.0
Y{IT,K)=J
XCT14KI={C(K}=Z(1+J)}/ZSAVE+FLOAT (1)
11=11+])

TF (I11.€Q.3) GO TO 155

IF (CU{K).LE,Z(I#1,J)) GO YO 140
IF (CUKIJLELZ{1,3+1)) GO YO 145
RETURN

TF (C(K)LTL.Z{1,J¥1)) RETURN
ZSAVE=Z(1¢1,9)-2(1,J+1)

TF (ZSAVE.EQ.0.0) ZSAVE=1.0
DX={C{KI-Z{ T4 J¢1) D/ ZSAVE+FLOAT( )
DY=(Z(T¢1+J1-C{K)I/ZSAVE+FLOAT( )
I1=11+¢1

IF (I1.EQ.3) GO TO 150

RETURN

TF (CUKV.LTLZ(I¢#1,J0) RETURN
ZSAVE=Z{T,J41¥-2{1¢),J}

IF (ZSAVE.EQ.0.0) ZSAVE=1.0
DX=(Z{T1,J¢1)-C(KII/ZSAVE+FLOAT( )
DY=(C(KI-Z(1+1,J))/ZSAVE+FLOAT( )
I1=11+1

IF (T1.NE.3) RETURN

X12,K)=0X

Y{24K)=DY

CALL SUBPLT(C(K))

CL=C(K}

RETURN

END

/

TYPE ADD. NAME TAG TYP

R Rx*x4 000000 1 SFA 1%x4
€ R*4 000010 Ys C R*4
R*4  0000AC DY SF R*4
T*4 000Q88 KNCL 1%4

C I*x4 000Q04 JSAVE F C Ix4
R*4  0000CC SUBPLT SF XF R=*4

*%x%k%  COMMON

COMMON BLOCK * CONT* SIZE OF BLOCK

TYPE REL. ADDR, VAR. NAME TYPE REL. ADDR.

I1*4 000000 ISAVE 1*4

Rx4 000010 Y R4
ADDR LAREL ADDR
000144 105 000248
00032¢ 125 00030A
000488 145 00056C

LTRIS /

E ADD.
0000A0
000140
000080
00008C
000008
000000

LYRY
LTRI
LRI
LTRI
LTRY
LTRY
LTRI
LTRY
LTRY
LTRY
LTRY
LTRY
LTRY
LIRY
LTRY
LTRI
LTRI
LTRY
LTRI
LTRI
LTRY
LTRI
LTRI
LTRE
LTRI
LTRI
LTRI
LTRY
LTRY
LTRI
LTRI
LTRI
LTRI
LTRI
LTRI
LIRY
LTR!
LTRI
LTRY
LTRY
LTRT
LTRI
LTRI
LTRI
LTRY
LTRY
LTRI
LTRY
LTRI
LTRI
LTRI
LTRY
LTRI
LTRY
LTRI

SIZE OF PROGRAM 0006E8 HEXADEC IMAL BYTES

NAME TAG

J SFA

Z F XR

I1 SF c
XINC

KSAVE F c

INFORMATION bl

000334 HEXADECIMAL BYTES

000004
000140

VAR, NAME TYPE
JSAVE x4
oL Rx 4

LABEL ADDR

110 0002DC
130 00046F
150 00Q620

*0PTIONS IN EFFECT* NAME= MAIN,OPT=02,LINECNT=60,SIZE=0000K,

TYPE ADD.
I*x4 0000A4
R*4 000000
I*4 000000
R®4 0000CO
1*4 00000C
REL. ADOR,
000008
000330

NAME TAG
K SFA
cL s
KM

YINC

LYRIS

VAR. NAME TYPE
KSAVE I*4

LABEL ADOR

115 O0O002€ES8
135 000482
155 000638

[

TYPE ADD,
I=4 0000A8
R*&4 000330
1¥4 000084
R%x4 0000C4
1*4 0000C8
REL. AODR.
00000C




*OPTIONS IN EFFECT%

#STATIST ICS*

*STATISTICS® NO  DIAGNOSTICS GENERATED

sk RER END

OF COMPILATION sk

SAURLE STATEMENTS = 82 ,PRCGRAM SIZE

LEVEL 21.6 (DEC 72% 057366 FORTRAN H

COMPILER OPTIOMS — NAME=

85

= 1768

SOURCEEBCDIC,NOLTST,NODECK, LOAD +MAP ¢ NOEDIT,NOTD,NOXREF

117K BYTES OF CNRE NOT USED

MAIN,OPT=02,LINFCNT=60+STZE=0000K,

SNURCE ,EBCDIC NOLISY, NODECK ,L DAD, MAP,NDEDIT,NDID,NOXREF

SURRDUTINE UTRIS(Zy CoXINC,YINC, KM, KN, KNCL) UTRI 1
COMMON/CONT /11, ISAVE, JSAVE,KSAVE,X(2,5010,Y(2,50},CL UTRT 2
DIMENSION Z[KMsKNI, COKNCLY UTRL 3
1=TSAVE UTRT 4
J=JSAVE UTRT &
K=KSAVE utRI 6
TF (C(K}.LE.Z(1,4+1)} GO TO 100 utRt 7
IF (C{KI. LE,Z{I+Lsd+1)) GO TO 105 UTR1 8
G0 TO 110 UTRT 9
100 IF {C{KI.LT.Z(I¢1,J¢1)) GC TO 110 utRl 10
ZSAVE=ZA1,J+10=-Z(1+1,d¢1} uTRY 11
IF (ZSAVE.EQ.0.0) ISAVE=1.0 uTRI 12
XO1EoKI=(Z{T, J+1)—C(KI)/ZSAVE+FLOAT (1} UTRY 13
Y(IT,Ki=J¢) UTRT 14
11=11+1 UTRI 15
G0 TO 110 UTRY 16
105 TF (C(KI.LT.Z(I,J¢1)} GO TC 110 UTRY 17
ZSAVE=Z(T+14J41)-2(1,J¢1) utRL 18
IF (ZSAVE.EQ.0.0) ZSAVE=1.0 UTRT 19
YUIT,KI=g+t UTRT 20
XCTToK)={CCKI —Z(1,J+1)) /ZSAVE4FLOAT (1) UTRT 21
11=11¢1 UTRT 22
110 1F (C{K)LLE.Z(T+1,J#1}) GC TO 115 UTRI 23
TF {C(K).LF,Z(I+1,d)) GO TO 120 uTRY 24
GO TO 125 UTRT 25
115 IF (COKILLT.Z{1+1,J)) GO TQ 125 UTRT 26
f ISAVE=Z(I+1,J41)-2(1+1,J) utRY 27
1F {ZSAVE.E0.0.0) ZSAVE=l.0 UTRI 28
X(IT4K =T+l UTRT 29
YOIT,KI=FLNAT (J#L11-(ZUT+1,4+11-C(K) }/ZSAVE UTRI 30
1T=11¢1 ytRI 31
1F (11.EQ.3) GO TO 130 UTRT 32
M GO YO 125 UTR] 33
120 TF {C(K),LT.Z(1¢1,J¢2)) GO TO 125 UTRT 34
ZSAVE=Z(1¢1,J1-2{1+1,J¢1} UTRT 35
TF (ZSAVE.EQ.0.0) ISAVE=}.0 UTRL 36
X(1I,K1=T+1 utRI 37
YOIT4KI=0Z(T¢149)-C (K]} /ZSAVE +FLOAT (J) uTRY 38
11=71+] UTRT 39
IF (I11.EQ.3) GO TO 130 UTRT 40
125 IF (T1.NE.2) RETURN UTRT 41
IF (CL.NE.CIK}) RETURN UTRT 42
CALL SUBPLTICIK)) UTRL 42
RETUPN UTRT 44
130 CALL SUBPLT(C{K)) UTRT 45
RETURN UTRY  4&
END UTRT 47
’ UTRIS / STZE OF PROGRAM 00059A HEXADECIMAL BYTES
NAME TAG  TYPE ADD. NAME TAG TYPE ADD. NAME TaG  TYPE 4DD. NAME TA
C SFA XR  R%4 000000 1 SFA %6 0000AD J SFA 1%4  0D0DA& K SFA
XS C °%4 000010 Y s C R%4 000140 Z F XR Rx4 000000 cL
M IT SE € 1#4 000000 KM 1#4  0000AC KN 14 Q00080 KNCL
XINC R*4  0QOQRS YINC R*4 0Q00BC ISAVE F  C  I*4 000004 JSAVE F
KSAVE F C T4 00000C UTRIS R*4  00Q0CO ZSAVE SF R*4  0000C4 SUBPLT SF
N ##skt  COMMON INFORMATION  #%%xx
NAME AF COMMON BLOCK * CONT*  SIZE OF BLOCK 000334 HEXADEC IMAL BYTES
VAR, NAME TYPE REL. AODDR. VAR, NAME TYPE REL., ADDR. VAR, NAME TYPE REL. ADDR. VAR, NAME TYPE
tr 1*4 000000 1SAVE 1%4 000004 JSAVE 14 000008 KSAVE Te4
X R%4 000010 ¥ R%4  0001A0 cL R¥4 000230

G
c

[
XF

TYPE ADD.
1*4 000048
R*4 000330
I*4 000084
I*4 000008
R*4 000000
REL. ADDR.
00000C
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LABEL ADDR LABEL ADDR LABEL ADOR LABEL ADDR
100 000180 105 000266 1106 000306 115 000344
120 000408 125 000484 130 O0O004FE
*0PYIONS IN EFFECTx® NAME= MAIN,0PT=02,LINECNT=60,S12E=0000K, *
#0PTIONS IN EFFECT* SOURCE 4EBCOIC,NOLIST,NODECK, LN AD +MAP ,NOEDIT 4NOID,NOXREF
*STATISTICS* SOURCE STATEMENTS = 63 4PROGRAM SIZE = 1434

*STATISTICS* NO ODIAGNOSTICS GENERATED

**hakk END OF COMPILATION #kskk 121K BYTES OF CORE NOY USED

LEVEL 21.6 (DEC 72) €S/360 FORTRAN H

COMPILER OPTIONS — NAME= MAIN,OPT=02,LINECNT=60,5S1ZE=0000K,
SOURCE, EBCDIC +NOLIST, NODECK ,LOAD+MAP,NCEDT T+NOID,NOXREF

SUBROUTINE Q7PLOT{(CNS QreL 1
DIMENSION CN{11,C(50) Q7PL 2
COMMON/QTQUAD /X (2D ¢ Y (20921242 by ZMIN,ZMAX, K] QrPL 3
1F (IMAX.EQ.ZMIN) RETURN Q7PL 4
IF (CN(11.GT,ZMAX) RETURN Q7PL 5
IF (CN(KY),LT.ZMIN) RETURN Q7PL &
DO 100 I=},Kl Q7PL 7
IF {CNUIV.GE.ZMIN) GO TO 105 Q7°L 8
100 CONTINUE Q7PL 9
105 DO 110 J=1,K1 QrPL 10
IF (CN(JY.GT,ZMAX} GO TO 115 Q7PL 11
110 CONTINUE Q7PL 12
J=K1el Q7PL 13
115 J=4-1 Q7PL 14
CALL CONTURCZ2CNUI) «X{1) o XU(2) oY (109Y(2)9222+40-(1-1045142y1.20 Q7PL 15
RETURN Q7PL 16
FND QATPL 17
.
+
/ Q7PLOT / SIZE OF PROGRAM 000250 HEXADEC IMAL BYTES
NAME TAG TYPE ADD. NAME TaG TYPE ADOD. NAME TAG TYPE ADD. NAME TAG TYPE ADOD.

c R#*4 NJ.R. { SFA I»4 Q00084 J SFA 1*4 000088 X SFA C R*4 000000

Y SFA C P*4 000008 Z SFA C R=%=4 000010 CN SFA XR R*& 000000 KL F C 1*4 000028

ZMax C R*4 000024 IMIN C R*4 000020 CONTUR SF  XF R%x4 000000 areLOY R*¥4 0000BC

*¥%xx  COMMON TNFORMATION Fokdokn

NAME 0OF COMMON BLDCK #Q7QUAD* SIZE OF BLOCK 00002C HEXADECIMAL BYTES

VAR, NAME TYPE REL. ADDR, VAR, NAME TYPE FREL. ADDR. VAR, NAME TYPE REL. &4DOR. VAR. NAME TYPE REL. ADDR,

X R%4 000000 Y R4 000008 z RE4 409010 IMIN Rx4 000020
IMAX R*4 000024 K1 %4 000028
.
LABEL ADDR LABEL ADDR LABEL ADDR LABEL ADDR
100 000168 105 000172 110 00Q01A8 115 Q001BE
*OPTIONS IN EFFECT* NAME= MAIN,QPT=02,LINECNT=60, STZE=0000K, '
*OPTIONS IN EFFECTx* SOURCE ¢EBCDIC,NOLI ST, NODECK, LD AD yMAP s NOEDIT ,NOID,NOXREF
*STATISTICSH SOURCE STATEMENTS = 22 +PROGRAM SIZE = 592

*STATISTICS* NO ODIAGNOSTICS GENERATED

*kkxxk END OF COMPILATION #kiikk 133K AYTES OF CORE NOT USED




LEVEL 21.6 (DEC 720

0S/360 FORTRAN H

COMPILER OPTIONS ~ NAME= MAIN,OPT=02,LINECNT=60,S1ZE=0000K,
SOURCE +EBCDIC,NOL IST, NODECK,LOAD s MAP, NOEDIT,NO ID4NOXREF
SUBROUTINE CONTUR(ZsCyPLMINyPIMAX ¢ P2MIN, P2MAX o M¢NoNCL o MMIN,

1

100

10

v

110
115
120

12

n

130

13

w

14

o

145
150

15

w

160

165

170

175

180

185
190

MMA Xy NMIN, NMAX)

COMMON/CONT/1T1,ISAVE, JSAVE,KSAVE,X(2,50),Y(2,50),CL

COMMON /SUB/XINC,YINC, PMINT,PMIN2
DIMENSION Z(MyN),C(NCL}

KM=M

KN=N

KNCL=NCL
XINC=(PLMAX-PLIMIN}/FLOAT{MMAX-MMIN)
YINC={P2MAX-P2MIN} /FLOAT(NMAX -NMIN)
PMIN1=PIMIN

PMINZ=P2MIN

MM=MMA X—1

NN=NMA X-1

DO 190 J=NMIN, NN

DO 185 T=MMIN,MM

K=1

=1

TF (Z(1+J).6GE.Z(1+1,J)) GO TO 110
AMAX=Z(T+1, 0}

IF (AMAXJLTLZ(I4J¢1)) AMAX=Z{1, J+1}
GO 10 115

AMAX=Z(1,0)

GO 70 105

IF (Z(7,4).LE.Z(1+1,J)) GC TO 125
AMIN=Z (T¢1,J}

TF (AMINJGT.Z{T,J¢1)) AMIN=Z(I,J+1}
GO TO 130

AMIN=Z (I, )

GN 1O 120

IF (C{K).GT,AMAX) GO TO 135

IF (C{KI.LT.AMIN) GO 7O 135

JSAVE=Y

{SAVE=]

KSAVE=K

60 10 175

TF (Z{1,4J+1).GEZ(1#1,d+1)) GO TO 145
AMAX=Z (141,4¢1)

TF (AMAXLLT,.Z(1¢1,J0) AMAX=Z(I+1,J}
G0 TO 150

AMAX=Z (T34}

GO TO 140

IF (Z(T4J¢10.LE.Z(T¢1,J¢1}} GC TO 160
AMIN=2(1+1,4+1)

TF (AMIN.GT.Z{1#1,J0) AMIN=Z(I+1, )
GO YO 165

AMIN=Z{T,J+1)

GO TO 155

IF (C{K).LT.AMIN)} GO TO 170
JSAVE=J

T1SAVE=1

KSAVE=K

GO TO 180

K=K+l

IF (K.LE.NFL) GO TO 100

GO TO 185

CALL LTRYISUZ,CoXINCYINCyKM, KNy KNCLY
Ti=1

G0 TO 135

CALL UTRIS(Z,CoXINC,YINC, KMy KNy KNCL }
11=1

G0 10 170

CONTINUE

CONTINUE

RETURN

END

CONTUR /

NAME TAG

SFA
M OF
7 SFA
KN SFA
AMAX S
MMIN  FA
YINC SFA
LTRIS SF
PIMIN F
CONTUR

XR

XR

C
XF

TYPE
R*4
1%4
L7
1#*4
R %4
1%4
R*4G
%4
P %4
©*4

NAME 0OF COMMNN

ADD.

NAME TAG TYPE ADD.

000000 1 SF 1*4 0000AS8
000084 N € 1%4 000088
000000 L C R#%4 N.R,
0000C0O MM SF I#4 0000C4
000000 AMIN S Rx4 000004
0000F0Q NMAX  FA I*4 QOOCE4

000004 ISAVE S
000000 PMINL S

I*4 000004
R*s 000008

oo

0000F0 P2MAX  F R*4 Q000F4
0Q0QFC

BLOCK

*%x%%%  COMMON INFORMATION

*  CONT® SIZE OF BLOCK

87

CONT 1
CONT 2
CONT 3
CONT 4
CONT 5
CONT 6
CONT 7
CONT 8
CONT 9
CONT 10
CONT 11
CONT 12
CONT 13
CONT 14
CONT 15
CONT 16
CONT 17
CONT 18
CONT 19
CONT 20
CONT 21
CONT 22
CONT 23
CONT 24
CONT 25
CONT 26
CANT 27
CONT 28
CONT 29
CONT 30
CONT 31
CONT 32
CONT 33
CONT 34
CONT 35
CONT 36
CONT 37
CONT 38
CONT 39
CONT 40
CONT 41
CONT 42
CONT 43
CONT 44
CONT 45
CONT 46
CONT 47
CONT 48
CONT 49
CONT 50
CONT 51
CONT 52
CONT 53
CONT 54
CONT 55
CONT 56
CONT 57
CONY 58
CONY 59
CONT 60
CONT 61
CONT 62
CONT 63
CONT 64
CONT 65
CONT 66

SIZE OQF PROGRAM 000558 HEXADECIMAL BYTES

NAME

TAG

J SF
X

11

NN
KNCL
NMIN
JSAVE
PMIN2
P2MIN

ek

S
S
3

S
S
F

F
FA
FA

TYPE
1%4
[T T
C Ixs4
1%4
1%4
1%4
C I%*4
C Rxg4
R%4

000334 HEXADECIMAL BYYES

ADD.
0000AC

N.R.
000000
0000C 8
000008
0000€8
000008
00000C
000Q0F 8

NAME TAG

K SF
Y
KM SFA
NCL  F
MMAX  FA
XINC SFA
KSAVE S
PLMAX F
UTRIS SF

C

[
o

XF

TYPE
1%4
R¥4
1%4
1%4
144
R*4
1%4
R*4
R*4

ADD.
000080

Na Rq
00008BC
0000CC
00000C
000000
00000C
0000EC
000000



88

VAR. NAME TYPE REL. ADDR, VAR. NAME TYPE REL. ADDR, VAR, NAME TYPE REL. ADDR. VAR, NAME TYPE REL. ADDR.
11 1*4 000000 ISAVE 14 000004 JSAVE 1«4 000008 KSAVE 1%4 00000C
X R*4 N.R, Y R¥4 N«.R, cL R¥ 4 NJ.R.
NAME OF COMMON BLOCK = suex SI1ZE OF BLOCK 000010 HEXADECIMAL BYTES

VAR. NAME TYPE REL. ADDR, VAR, NAME TYPE REL. ADDR. VAR, NAME TYPE REL. ADDR. VAR. NAME TYPE REL. ADDR.

XINC R4 000000 YINC Rx4 000004 PMINL Rx4 000008 PMTIN2 R*4 00000C
LABEL ADDR LABEL ADDR LABEL ADDR LABEL ADDR
100 ©002C2 105 O0002E4 116 0002FC 115 000308
120 00031C 125 000334 130 000340 135 000368
140 00Q386 145 00039€ 150 0003AA 155 QO03BE
160 000306 165 QQ03€2 170 0Q03FE 175 000414
180 000426 185 000438 190 000448
*0PTIONS IN EFFECT* NAME= MATIN,DPT=02,LINECNT=60, ST ZE=D000K,
*OPTIONS IN EFFECT# SOURCE,EBCDIC,NOLIST,NODECK, LOAD,MAP,NOEDIT,NOID,NOXREF
#STATISTICS* SOURCE STATEMENTS = 77 ,PROGRAM SIZE = 1368

*STATISTICS* NO DIAGNOSTICS GENERATED

*eexnk END OF COMPILATION *%%kxx% 117K BYTES QOF CORE NOT USED

LEVEL 21.6 (DEC 72) 0S/360 FORTRAN H

COMPILER OPTIONS — NAME= MAIN,OPT=02,LINECNT=60,S1ZE=0000K,
SOURCE yEBCDIC,NOLIST,NODECK 4L OAD s MAP, NODEDIT,NOID,NOXREF

SUBROUTINE SUBPLT(CCY susp 1
DIMENSION V(2) 4W(2) sVP(2),WP(2} susp 2 '
COMMON/SUB/XINC .Y INC 4 PMIN1,PMIN2 susp 3
COMMON /CONT /114 ISAVE, JSAVE,KSAVEy X{ 295095 Y(2450)4CL suBP 4
COMMON/LGND /C (7) JDESCRUL4 D (SYMBLLT) 4NC, NSYMBL susp 5
SYMB=-1.0 suBP 6
IF (NSYMBL.LT.0) GO TO 110 susp 7
00 100 TSYM=1,NC suse 8
1F {CC.EQ.CUISYMII GO TQ 105 suse g
100 CONTINUE SUBP 10
105 CONTINUE suse 11
SYMB=SYMBL (1SYM) susp 12
110 K=KSAVE suBp 13
Jd=2 suBP 14
IF(I1.6Q.20 Jy=1 suBe 1S
DO 115 1=1,44 . suBP 16
XU1,K)=(X (T +K)=1a00 #XINC+PMIN1 susp 17
YL, KI=(YUT4K) =1, 0) ®Y INC+ PNIN2 suse 18
VEII=X(1,K) suse 19
WIT)=Y(1,K} susP 20
115 CONTINUE SuBP 21
IF (VE1),EQ.V1.AND,VE2} oEQuV2.AND W (1) 4 EQ.W1.AND.W(2) LEQ.H2} susP 22
1 RETURN suBP 23
N=2 SUBP 24
TF (VO1).EQuV(2)AND.WL) LEQ. W20} N=1 SUBP 25
Vi=v(1) suBP 26
vZ=v(21 susp 27
Wi=w(1) susp 28
W2zH(2) SuBP 29
IF (V(21.GE.V{11} GO TO 120 suBe 30
VP(1)=VI2} susp 31
VP(2)=v(1) susP 32
WO L)=¥(2) suse 33
WP(2)=W(1} SUBP 34 ¢
CALL LINPLT(VP WP sN+SYMB,0) susp 35
PRINT 8000, VP, WPy SYMB suBP 36
8000 FORMAT (* V(L)=*,1PE10.3,* V(29=",E10.3,* W(l)=',E10.3, suse 37
1 ¢ W(2)='4E10.3,"  SYMB=',15) susP 38
RETURN susp 39
120 CALL LINPLT(V,W,N,SYMB,0) SUBP 40 g
PRINT 8000+VehysSYMB susp 41
RETURN SUBP 42

END SUBP 43




/
NAME TAG  TYPE ADD. NAME TAG  TYP
C R* 000000 1 SF 1*4
V SFA R*4 000124 W SFA R¥4
cc R*4 000100 cL C R¥4
NC F € I* 000070 VP SFA R*4
WP SFA R¥4  00013C WL S R*4
SYMB SFA R¥4  00011C XINC F € Rx4
ISAVE [ £ NeRo JSAVE C I*4
PMIN2 F C R%4 00000C SYMBL F € R*4
NSYMBL € Ixs 000074 suepLT R*4
akkkE  COMMON
NAME OF COMMON BLOCK *  SUB%  SIZE CF BLOCK
VAR, NAME TYPE REL. ADDR.  VAR. NAME TYPE R
XINC R*4 000000 YINC R¥4
NAME OF COMMON BLOCK #* CONT*  SIZE OF BLOCK
VAR, NAME TYPE REL, ADDR, VAR. NAME TYPE R
11 x4 000000 I1SAVE I*4
X R*4 000010 Y R%4
NAME OF COMMON BLOCK * LGND*  SIZE OF BLOCK
VAR. NAME TYPE REL, ADDR.  VAR. NAME TYPE R
c R*4 000000 DESCR R®4
NSYMBL I1*4 000074
LABEL  ADDP LABEL  ADDR
100 o0001C8 105 ©001D2
120 000350

#QPTIONS IN EFFFCT*

*0OPTIONS IN EFFECT*

*STATISTICS*

*STATISTICS*

NAME=

89

SIZE OF PROGRAM Q003C0O HEXADECIMAL BYTES

SURPLT 7
E ADD. NAME
0000F4 K SF
00012C X SF
N.R, 11
000134 Vi S
000110 W2 'S
000000 YINC F
N.R. KSAVE F
000054 IBCOM#
000120
TNFORMATION b
000010 HEXADEC IMAL
EL. ADDR, VAR. NAME
000004 PMINL
000234 HEXADECIMAL
EL. ADDR, VAR. NAME
N. R, JSAVE
000140 oL
000078 HEXADECIMAL
EL. ADOR, VAR, NAME
NeRe SYMBL
LABEL ADDR
110 0001E2

MAIN,OPT=02,LINECNT=60, S ZE=0000K,

TAG TYPE ADD.
Ix4 0Q000F8
C R¥4 000010
C Ix4 000000
R*4 Q00108
R®¥4  0Q0Q114
€ R¥4 000004
C I*x4 00000C
XF  I*4 000000
BYTES
TYPE REL. ADDR,
R¥4 000008
BYTES
TYYPE REL. ADDR.
1x4 NeRo
R®4 N.R.
BYTES
TYPE REL. ADDR,
P4 000054
LA

SOURCE+EBCOIC/NOLIST NODECK, LOAD ,MAP, NOEDIT ¢ NOIDyNOXREF

SNURCE STATEMENTS =

Fkkkxk END OF COMPILATION #nkkhk

LEVEL

COMPILER OPTIONS ~ NAME=

21.6

(DEC 72)

NO DIAGNNSTICS GENERATED

47

yPROGRAM SIZE =

0S/360 FORTRAN H

MAIN,DPT=02+LINECNT=60,S1Z2E=0000K,

960

NAME

TAG

N SFa

Y

JJ

v2
1SYM
DESCR
PMINL
LINPLT

VAR. NAME
PMIN2

VAR. NAME
KSAVE

VAR. NAME

NC

BEL ADOR

115 000264

125K BYTES OF CORE NOT USED

SOURCE ,EBCDICNOLISTy NODECK,LOAD+MAP,NOEDIT4NOIDsNOXREF

SUBROUTINE BOUNDSIX+YysIle IRy JLs JU¢ TMAXy IMAX) BOUN 1

C BOUNDS FINDS THE VERTICAL & HCRIZONTAL LINES WHICH ENCLOSE A 80UN 2
c GIVEN POINT (X,Y) B8OUN 3
COMMON/MAINC/ XDIM,YDIM, IDUM, JDUMy TDOPLOY o NUMBER,FF( 75}, JQ BOUN 4

=X BOUN -}
IF(FLOAT(ILI.EQ.X) GO TO 100 BOUN 6
IR=11L+1 BOUN 7

G0 10 105 B8OUN 8

100 It=11~1 BOUN 9
IR=1IL¢2 80UN 10

4 MOW fL TS THE 'LEFT! VERTICAL LINE & IR IS THF *RIGHT' VERTICAL LIBOUN 11
105 JL=v BOUN 12
IF(FLOAT(JLY.EQ.Y) GO TO 110 80UN 13
Ju=JL+l BOUN 14

GO YO 115 BOUN 15

110 Ji=J0L-1 BGUN 16
JU=JL+2 BOUN 17

C NOW JL IS THE LOWER HORIZONTAL LINE & JU IS THE UPPER HORIZONTAL LBOUN 18
115 TR{ILLLT. 1) IL=] BOUN 19
TFLIRLGT. IMAX) IR=IMAX 80UN 20
TECIL.LY. 1) U=} B8OUN 21
TFIIULGT. IMAX Y JU=JMAX BOUN 22
RETURN BOUN 23

FNO BOUN 24

SF
SF
S

SF

F
SF X

TYPE
R¥*4

TYPE
1%4

TYPE
1*4

C

noo

TYPE
1%4
R*4
14
R*4
134
R*4
R*4
1%4

REL. AD
00000C

REL. AD
00000C

REL.
000070

AOD.
G000FC
000140
000104
gool0C
000118

Ne R,
000008
000000

DR.

DR,

ADDR.
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/  BOUNDS / SIZE OF PROGRAM 000258 HEXADEC
NAME TAG TYPE ADD. NAME TAG TYPE ADD. NAME TAG  TYPE ADD. NAME TAG  TYPE ADD.
X € R*4 000090 Y F R*4 000094 FF C Rx&  N.R. IL SFA I%4 000098 .
RS 14  00009C SL SFA 1%4  0000A0 JQ C I%4  N,R, JU S I*4  0000A4
1DUM [ £ N.R. IMAX F 1#4 Q000A8 JDUM C I*4  N.R, JUAX  F I%4 0000AC
XDIM C R*4 NeRo YOIM C R¥4 NoR. BOUNDS R¥4 000080 10PLOT C 14 N.R.
NUMBER C 144 NeR.
w%kan  COMMON TNFORMATION  dokkokk -
NAME OF COMMON BLOCK #* MAINC*  SIZE OF BLOCK 000148 HEXADECIMAL BYTES
VAR, NAME TYPE REL. ADDR.  VAR. NAME TYPE REL. ADDR. VAR, NAME TYPE REL. ADDR.  VAR. NAME TYPE REL. ADDR.
XDIM  R*4 N.R. YDIM R%4 N.R, 10UM T4 N.R. JouM I*4 N.R.
10pLOT I*4 NeRo NUMBER 1%4 NeRo FF R¥4 N.R. Jo 1*4 NeR.
LABEL  ADDR LABEL  ADDR LABEL  ADDR LABEL  ADDR
100 00011E 105 00012€ 110 000180 115 000190
«OPTIONS IN EFFECT* NAME= MAIN,OPT=02,LINECNT=60, SI 2E=0000K,
*OPTIONS IN EFFECT SOURCE , EBCDIC,NOLIST,NODECK, LOAD s MAP s NOEDIT ,NOID,NOXREF
*STATISTICS* SOURCE STATEMENTS = 26 +PROGRAM SI1ZE = 600

*STATISTICS* NC DIAGNOSTICS GENERATED

kg kxk END OF COMPILATION *wkskks 133K BYTES OF CORE NOT USED

LEVEL 21.6 (DEC 72} CS/360 FORTRAN H ¢

COMPILER OPTIONS ~ NAME= MAIN,OPT=02,LINECNT=60,STZE=0000K,
SOURCE 4EBCDTIC,NOLISTyNODECK,LOAD, MAP, NOEDIT,NOIDsNOXREF

SUBROUTINE SCAN(PST +MDy¢ND+KUPPER, IR ITE,Vy THETAy IMAX, JMAX) SCAN 1
[ kokgkkkikkk®e VERSION 'D'  #kdkkdokior sk SCAN 2
c THIS IS PART OF A CONTOUR PLOTTING PACKAGE WHICH FINDS CONTOURS  SCAN 3
c IN VyTHETA (POLAR) COORDINATES AND CONVERTS THEM TO (X,Y) SCAN 4
c COORDINATES FOR PLOTTING, WHERE - SCAN 5
c X=V&SIN(THETA} SCAN &
c Y=V¥COS{ THETA} SCAN 7
c LABELS ON PLOT ARE IN (V,THETA) COORDINAYES SCAN 8
c V{IMAX) IS ARRAY OF GRID VALUES USEC IN 'HORIZONTAL' SCAN FOR SCAN 9
[4 INTERSECTIONS SCAN 10
c THETACJMAX) IS ARRAY OF GRID VALUES USED IN 'VERTICAL' SCAN FOR  SCAN 11
4 INTERSECTIONS SCAN 12
[+ KUPPER 1S THE MAXINUM NUMBER CF POINTS TO BE PLOTTED FOR EACH SCAN 13
4 CONTOUR, KUPPER CANNOT EXCEED 1000. SCAN 14
c XDIM CANNOT EXCEED 20. YOIM CANNOT EXCEEC 1. SCAN 15
LOGICAL*1 LPAR/'{'/ RPAR/*}'/ SCAN 16
DIMENSION PSI{MDyND),ISTART(100 )y IEND(100),V{IMAX), THETA(JMAX) SCAN 17
COMMON/TITLER/COMENT {201 SCAN 18
COMMON/MATNC/ XDIM,Y DIM, IDUM, JOU ¥, TDPLOT 4 NUMBER 4 FF( 750, JQ SCAN  1¢
COMMON/SCANC/VI (10001 +VJ{1000 1, Ky N SCAN 20
COMMON/1BRE AK/TEND, LINE SCAN 21
[ SCAN 22
IF({XOIM.LE.20,,AND. YDIM.LE.11.)G0 TO 100 SCAN 23
PRINT 8000 SCAN 24
8000 FORMAT(*THE DIMENSIONS OF THE GRAPH CANNOT BE GREATEP THAN 11X20')SCAN 25
RETURN SCAN 26
c CALL PLOTTL TO SET UP GRAPH AND LABELS FOR PLOT SCAN 27
100 CALL PLOTTLV,THETA,IMAX, JMAX) SCAN 28

¢ SCAN 29 .
[ SCAN 30
TMAXML=TMAX~1 SCAN 31
JMA XML = JMAX -1 SCAN 32
DX=ABS(V{2)=V{1}) SCAN 33
DY=ABS{THETA(2)=THETA(1)) SCAN 34

c ARRAY FF CONTAINS CONTOUR VALUES SCAN 35 *
c NUMBER OF CONTOURS = NUMBER SCAN 36
c SCAN 37
C SCAN 38
c SCAN 39
DO 290 N=1, NUMBER SCAN 40
PSIVAL=FF(N) SCAN 41

K=0 SCAN 42
C INITIALLY ALL RESULTS ARE EXPRESSED IN TERMS OF THE I & J SUBSCRIPSCAN 43
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K IS THE NUMBER QF INTERSECTIONS FOUND
SCAN FOR INTERSECTIONS ALONG HORIZONTAL tINES BETWEEN
EVERY 2 GRID POINTS

DO 135 J=1, MAX
B=PSIVAL-PSI(1,4}

DN 135 [=1, IMAXML

A=8

B=PSIVAL=-PST{I+1,J)
1FCA) 105,4110,120

1F (B) 135,125,125

K=K+l

IF({K-KUPPER) 115,115,175

VIi(Ki=t

vJiKI=y

G0 TO 135

IF(B) 125+135,135

K=Ka}

IF{K-KUPPER) 130,130,175
VI{KI=FLOAT{I}+A/(A-B}
VIKY=Y

CONTINUE

SCAN FOR INTERSECTIONS ALONG VERTICAL LINES BETWEEN
EVERY 2 GRID POINTS

00 170 I=1,IMAX

B=PSIVAL-PSI{I,1]

DO 170 J=1, MAXM1

A=B

R=PSIVAL-PSI{I,J+1)

TF (A} 140+145,159

IF(B) 170,170,160

K=K+1

TF{K—KUPPER) 150,150,175
VI(K)=1

VI{KI=J

6N TO 170

IF(B) 16041704170

K=K+l

IF(K-KUPPER) 165,165,175
vi{KI=1
VI(K)=FLOAT(J) +A/ (A-B)
CONTINUE

IF (K-1} 180,180,185

JF NO INTERSECTIDNS HAVE BEEN FOQUND, SKIP PLOTTING

GO 10 290

ORDERING POINTS

LINE=]

ISTARY & YEND LABEL THE BEGINNING AND END OF A CONTOUR
ISTART(LINE)=1

TEND(LINEI=K

01 210 M=2,K

SMALL=2000.

FIND THE LINES WHICH ENCLOSE THE POINT VI(M-1),VJ(M~1)

CALL BOUNDS(VI(M—1}VJI{M~1),TLs IR, JL,yJUy IMAX, JMAX)

1BROKE=0

FIND THE POINT NEXT TO VI(M-11,VJ(M-1]

DN 190 LT=M,K

TEST={ VI(M=-1)=VI{LT) )2 {VIIM1)=VIILT ) ) %2
TF(SMALL,LT.TEST) GO TO 190

THE CONTOUR 1S BROKEN IF ANY OF THE FOLLOWING TESTS ARE TRUE

TROVICLY) oLTeILORVIILTILGT TROR VI(LT I LT ILLORVI(LTILG T JUY

G0 TO 190
TRROKE=1
SMALL=TEST
NEXT=LT
CONTINUE
1FUIBROKE.NE.O) GO TQ 205
1F IRPOKE=0 CONTOUR IS BROKEN

FIND THE SMALLEST VJ FOR THE STARTING POINT OF THE NEXT CONTOUR

AMIN=V J(M)

NFXT=N

DN 200 1B=M.K
IF(VJLIB).LT.AMINY GO TO 195
60 7O 200

AMIN=V J{IB)

NEXT=18

CONTINUE

TENDILINEt=M-1

LINE=L INE+]
TF{LINE,GT.100}) GO YO 205
ISTART(LINEI=M
TEND(LINE) =K

INTERCHANGE VI(M) VJ{M} & VI(NEXT), VI{NEXT)
STORE=VI (M}
VI{M}=VI(NEXT]
VIINEXT)=STORE
STORE=VJ{M)
VJI{M)=VI(NEXT}
VI(NEXT)I=STORE

CONTINUE

TEST TO SEE IF CONTOUR SHCULD BE CLOSED
DN 230 LINEI=1,LINE

TS=ISTART{LINEI}

TE=TEND(LINELY

YFUEIE~TS).LEL1) GO TO 230

SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCaN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCaN
SCAN
SCAN
SCaN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCaN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
STAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCaN
SCAN
SCAN
SCAN

114
115

138
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CALL BOUNDSIVI(IS)e VJLISH,TL, IRy JLy JUsIMAX,JMAX) SCAN
CONTQUR SHOULD NGY BE CLOSED IF ANY OF THE FOLLOWING TEST ARE TRUESCAN
TFIVI(TE) e LT T LaORe VI (IE o GTa IRGORLVILTIENaLTLILLORLVICIE) GTJUY  SCAN

1 60 7O 230 SCAN
K=Kel SCAN
TFIK.GT.KUPPER) GO TO 265 SCAN
IF{LINET.EQ.LINEY GO TO 225 SCAN

IF LINEI 1S NOT YHE LAST CONTOUR ANCOTHER POINT MUST BE INSERTEO ANSCAN
VI VJ+ISTART, TEND MUST BE INCREASED & THE POINTS RELABELED SCAN

TEP2=1E#2 SCAN
D0 215 YI1=1EP2,K SCAN
12=K-11+1EP2 SCAN
VIE12)=VI{12-1) SCAN
vi(12r=vatr2-11 SCAM
LIP1=LINET+1 SCAN
DO 220 I1=LIP1,LINE SCAN
ISTARTC(ILI=ISTART(ILI+]1 SCAN
TEND(TL1)=T1END(I1)+] SCAN
TENO(UINETS=TENDILINEI) ¢} SCAN
VI{IE+1)=VI(IS) SCAN
VJILIE+1)=VI(IS) SCAN
CONTINUE SCAN
TF CONTOUR IS CONTINUOUS, CALL PLCT ROUTINE SCAN
IFULINE.EQ.Y) GO TO 270 SCAN
1COUNT=0 SCAN
LINEML=LINE-L SCAN
IF A CONTOUR THAT REALLY SHOULD BE CONTINUOUS 1S BROKEN, THE FOLLOSCAN
00 LOOP MAKES IT INTC A CONT INUDUS CONTOUR SCAN

DO 2645 LINEI=1,LINEM1 SCAN
IS1=TSTART{LINED) SCAN
CALL BOUNDSUVICISLE »VILISLIoTL, TRsILs U, INAX, JMAXY SCAN
1S2=ISTART{LINEI+1]} SCAN
TFOVICIS2) alT o ILaORVI(IS2)(6Te IRORVICIS2)LTJLLORVILIS2ILGT, SCAN
1 JU} GO 7O 245 SCAN
REVERSE THE DRDER OF LINET OF THIS CONTOUR SCAN
TEX=TENDILINEI} SCAN
T1UP={ [E1-1S1+L)/2+1S1-1 SCAN
0N 240 11=IS1,11UP SCAN
12=]E1-11+1S1 SCAN
OUM=VI({I2) SCAN
VIL12)=VI{11) SCAN
VI{I1)=DUM SCAN
OUM=VJ(12) SCAN
VICI2v=vJlin SCAN
VI(11)=DUM SCAN
CONTINUE SCAN
POINTS ARE NOW COMPLETELY CRDEREDes.s SCAN
CORRECT ANY BREAKS WHICH ARE NOT *REAL' SCAN
LINE=1 SCAN
ISTART(LINEYI=] SCAN
TEND(LINEI=K SCAN
DO 255 M=2,K SCAN
CALL BOUNDSEVI(M—1),VJI{M-1),11, IR,JIL, JU, IMAX, JMAX) SCAN
TEAVIIMI L TaTLaORAVI(MI (GCTLIRLOR VIIMIL LT L JLOR,VI(MILGT U SCAN
1 GO TO 250 SCAN
G0 TO 255 SCAN
TEND{ L INE}=M~1 SCAN
LINE=LINE+]1 SCAN
TSTART(LINE)=M SCAN
TEND(L INE)=K SCAN
CONTINUE SCAN
IF {LINE,EQ.10) GO TO 270 SCAN
IF (ICOUNT.EQ.0) ISAVE=LINE-1 SCAN
ICOUNT=ICOUNT +1 SCAN
IF (ICOUNT.GT.ISAVE) GO TC 260 SCAN
GO 1O 235 SCAN
IF {LINE.GT.2) GO 7O 270 SCAN
IF *HE CONTOUR IS STILL BROKEN COMPARE THE START OF THE FIRST SCAN
SEGMENT WYTH THE END OF THE SECOND SEGMENT SCAN

1€ = TEND{2) SCAN
CALL BOUNDSIVI(LI+VJI(L)4ILsIR Iy JUy IMAX, JMAX) SCAN
IF (VICIE) LT IL.ORLVICIE)SGT IR ORNJIUIEN LT dL.ORVILIENGTLIU) SCAN
1 G0 Y0 270 SCAN
ADD YTHE STARY OF THE FIRST SEGMENT YO THE END OF THE SECOND SEGMENSCAN
K=K+ SCAN
TF {KeGTJKUPPER) GO TD 265 SCAN
VI(KI=VI(]) SCAN
VI =va{n SCAN
TEND(2)=1E+1 SCAN
60 10 270 SCAN
SCAN

SCAN

PRINT 8005 SCAN
FNRMAT{1H , *TOO MANY POINTS TO PLOT") SCAN
CONVERT INTEGER ARRAYS TO REAL SCAN
DO 275 KK=1,K SCAN
1=VI{KK} SCAN
J=VJI(KK} SCAN
VI(KK) =V{TI ¢ (VI (KK)—13%DX SCAN
VICKK) =THETA(J I +{VI(KK) =3 ) *DY SCAN
CONTINUE SCAN
NOW CONVERT VI,VJ FROM POLAR TO RECTANGULAR COORDINATES SCAN
DO 280 KK=1,4K STAN
VISTOR=VI(KK) SCAN
VJISTOR=VI{KK) SCAN
VI({KK)}=VISTOR*SIN(VJISTOR) SCAN
VIIKKY=VISTOR*COS{VISTOR) SCAN
CALL PLOT ROUTINE TO PLOT CONTOURS SCAN
CALL PLOTT2(V,THETA,IMAX, JMAX) SCAN
TF(IRITE.EQ.0) GO TO 290 SCAN

PRINT 8010+4N,PSIVAL,K SCAN
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BO1O FORMATIIHO. *FNANTAURY .TA.GX.PVALIIF=0 .FQ_K.6Y, INIJMRER OF DATNTS=1t T2SCAN 245
1/1H0y* (XeY) =*)
DN 285 L1=1,K,6
L2=6
L3=L1-1
TF{L3#6.GT K} L2=K-L3

285 PRINT 8015, L1 +{LPARWI{L3+L4),VJI(LI+L4) RPAR,L4=1,L2}

8015 FORMATIIH 413 ,6(A14F8.4,',',FB8.4,A1))
PPINT 8020, (I START(L) 4L=1,LINE)

8020 FORMAT ('OSTART=¢/(1X,25151)
PRINT 8025+ {1ENDIL} 4L=1,LINE)

8025 FNRMAT {YOEND='/11X,2515))

290 CONTINUE

HAVE PLOTTED ALL CONTOURS
CALL PLOT ROUTINE TO ADVANCE CRT FILM OR PAPER

CALL PLOTT3({V,THETA,IMAX, JMAX)

C
c
c
C
C
C
RETURN
END
NAME TAG TYPE
A SF R %4
K S¥ C Ty
V SFA XR Rx4
18 SF 1%4
1S SFA 1%4
JQ [TV
tlL SF T®4
MD 16
DUM SF P x4
PST F XR Rx4
1EPZ SF T4
JMAX SFA %4
NEXT SF %4
X0IM C R¥*4
LINEI SF T%4
cas XE P4
1BCOM# XF I1%4
IMA XM1 SF 1 %4
LINEM1 SF 1%46

PLOTY3 SF XF

R*4

NAME OF COMMON

VAR, NAME T
COMENT

YPF
R¥LH

NAME 0OF COMMON

VAR, NAME TYPE

XD IM
IDPLOT

R%4
1x4

NAMF OF COMMON

VAR, NAME TYPE

v

P4

NAME 0OF COMMON

VAR. NAME TYPE

IEND

LABEL ADDR

100 000528
120 0006D8
140 000826
16Q 00¢e8c
180 000936

%4

ADD.
0001C4
001F40
000000
0001E4
0001F4

N.R.
000210
000220
000228
000000
00023¢C
000248
000250
000000
000 264
000000
000000
000278
000284
0Q0000

BLOCK *T1

REL. ADOR,
N.R.

ISTARY SF
NUMBER F
PSIVAL SF

FkkK

TLERX SIZE

VAR, NAME

BLOCK * MAINC* S1ZE

REL. ADOR,
000000
N.R.

VAR. NAME
YOIM
NUMB ER

BLOCK * SCANC* S1ZE

REL. ADDR,
000000

VAR, NAME
vJ

BLOCK *1BPEAK# SIZE

REL, ADDR.
000000

VAR, NAME
LINE

LASEL ADDR

105 00067C
125 0006E2
145 000838
165 00089C
185 Q00934

/

AG  TYP
R%4
1%4
R¥4
1*4
1%4
1%4
14
1%4
T%4
R*4
1%4

C 1%
L1
C R*4
R¥4
XF R*4
T4
154
C 1%
R¥4

COMMON

OF BLOCK

TYPE R

OF BLDCK
TYPE R
R* 4
1%4

OF BLOCK
TYPE R
R*4

OF BLOCK

TYPE R
1*4

SCAN 247
SCAN 248
SCAN 249
SCAN 250
SCAN 251
SCAN 252
SCAN 253
SCAN 254
SCAN 255
SCAN 256
SCAN 257
SCAN 258
SCAN 259
SCAN 260
SCAN 261
SCAN 262
SCAN 263
SCAN 264
SCAN 265
SCAN 266
SCAN 267

SIZE OF PROGRAM 001666 HEXADECIMAL BYTES PAGE 00¢&

SCAN /
€ ADD. NAME TAG TYPE ADD.
0001Cs8 1 SFA I*4 0001CC
000104 M SFA 1*4 000108
00010C DY SF R*4 QO01€E0
000lES8 It SFA T*4 QO001EC
0001F8 12 SF I%4 QOOLFC
000204 KK SF I*4 000208
00Q214 L3 SF 1*4 000218
000224 V1 SFA C Rx4 000000
00022C IS} SFA 1*x4 000230
00Q238 10UM C I*4 NeR.
000240 Iup sF I1*4 000244
Q00190 LIPl SF I*4  00024C
0001C1 SCAN R*4 000254
000004 IRITE I%4 00025C
000268 STORE SF R¥4 00026C
000000 BOUNDS SF  XF Rz4 000000
000270 T1CAOUNT SF I*4 000274
000294 JMAXM1 SF T*4 00027C
000014 PLATTL SF XF R¥*4 000000
000288 VISTOR SF R*4 00028C
TAFORMATION kR
000050 HEXADEC IMAL BYTES
EL. ADDR. VAR. NAME TYPE REL. ADDR,
000148 HEXADEC IMAL BYTES
EL. ADDR. VAR, NAME TYPE REL. ADDR.
000004 1DUM Ix4 No.Ra
000014 FF R*4 000018
001F48 HEXADECIMAL BYTES
EL. ADOR, VAR. NAME TYPE REL. AODDR,
000FAD K T*4 001F40
000194 HEXADECIMAL BYTES
EL . ADDR. VAR. NAME TYPE REL. ADOR,
000190
LABEL ADDR LABEL
110 00068E 115
130 0006F2 135
150 000848 155
17Q 0008E2 175
1S0 000AFs8 195

NAME

PLOTT2
VJSTOR

VAR, NAME

VAR. NAME
JOUM
JQ

VAR, NAME
N

VAR. NAME

ADDR

00069¢E
000738
000882
00091E
00085C

TA
SFA
SF
£
SEA
SFA
SF
£
SFA
s
SF

S
SF
S
SFa

SF
SFA

TYPE

TYPE
%4
1%4

TYPE
1%4

TYPE

G

C
c

c

oo

>
Ao n

XF€

TYPE ADD.
1*4 Q001DO
1*4 001lF44
R¥4 (00018
1*4 0001F0
I*4 000200
I*4  0Q0020C
I#4  00021C
R*4  QQOOFAD
I*4 0QQ234
I*4 000000
I*4 N.R.
L*1 o0001CO
R*4 000258
1*4 000260
R%4 000000
R#24 NoR.
1*4 N.R.
I*6 000280
R¥4 000000
R*4 000290

REL. ADOR.

REL. ADDR.

NoR,
N.R.

REL. ADDR.
001F44

REL. ADDR.
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200 000860 205 QOOBAE 210 00QBDA 215 000078

220 QoopC2 225 000000 230 O0O0O0EQ6 235 0Q00ES50

240 QOOFD6 245 00QF:0 250 001112 255 00113€

260 001188 265 001204 270 0012F0 275 0013C0

28Q 001406 285 001496 290 001578

.

*0PTIONS IN EFFECT* NAME= MAIN,0PT=02,LINECNT=60, ST 2ZE=0000K,
®*0PTIONS IN EFFECT* SOURCE ,EBCDIC,NOLIST,NODECK, LOAD 4MAP,NOEDITNOTD,NOXREF
*STATISTICS* SOURCE STATEMENTS = 213 ,PROGRAM SIZE = 5734

*STATISTICS* NO DIAGNOSTICS GENERATED
wdkke END OF COMPILATION *k%kkix 85K BYTES OF CORE NOT USED

LEVEL 21.6 (DEC T2y 05/360 FORTRAN H

COMPILER OPTIONS - NAME= MAIN,0PT=02,LINECNT=60,SI1ZE=0000K,
SOURCE yEBCDIC,NOLIST, NODECK +LDAD+ MAP,NOEDIT,NC1D,NOXREF

SUBROUTINE PLYINT PLTI 1
C **%x CONVERTS CRT PLOT CALLS TC PEN AND INK PLOY CALLS PLTI 2
C **% THIS ROUTINE IS DELETED IF CRY PLOTS ARE DESIRED PLTI 3
DIMENSION DATA(1200) PLTI 4
DATA XORG/1./4YORG/ L./ PLTE 5
COMMON/MATNC/ XDIM,YDI M,y IDUM, JDUM, IDPLOT s NUMBSFF{T750,JQ PLTY 6
RETURN PLTY 7
ENTRY CRT(A,841,J) PLTI 8
X=A+X0ORG PLTY 9
Y=B+YORG PLTI 10
1F{J.EQ.0) GO YD 100 PLTY 11
G0 YO 105 PLTL 12
100 CALL PLOTS{DATA,1200,11 PLTL 13
RETURN PLTI 14
105 TF {XeLlTe—e 50 OReXeGT020eeORY L Te~e5.0R.Y.6T,11,0) GO TO 115 PLYI 15
1F (JuNE.1) GO TO 110 PLTI 16
MODE=2 PLTE 17
IF (1.€Q.0) MODE=3 PLTT 18
CALL PLOT{X,Y ,MODE) PLTL 19 v
RETURN PLTI 20
110 IF (J.NE.2) GO TO 120 PLTTE 21
CALL PLOTIXDIM#5,40.4-3} PLTI 22
RETURN PLTI 23
115 PRINT 8000¢X:Yelsd PLTI 24
120 IF{J.NE.5) GO TO 125 PLTI 25 N
MODE=3 PLTL 26
CALL PLOT(X,Y,MODE) PLTI 27
125 RETURN PLTL 28
8000 FORMAT{'0*%«*FRROR ~ CANNDT CARRY OUT PLOT COMMAND®,5X,*X="', PLYL 29
1 E20.T¢5Xv'Y="9E20. 7/ 444X, *1=",15,5%, " y=*, 15} PLYI 30
ENTRY CRTNUM{A+BsHy VAL, THET,FNT ) PLTT 31
X=A+XORG eLYr 32
Y=B+YORG PLTI 33
REAL*8 FMT PLTL 34
REAL*4 JOBDES(1) eLTr 35
IF (XelTe=e500RaXe6T22000e0ReY el To—0e 5. 0R.YeGT410.30 GO TO 120 PLTI 36
CALL NUMBER (XY oH VAL yTHET ,FMT) PLYYI 37
RFTURN PLTI 38
ENTRY CRYSYM{A4B4H, JOBDES, THET, NCHARY) PLTT 39
X=A +XORG PLTT 40
Y=8+YORG PLYT 41
TF (XelTe=05,0R.XaGT0204.0R.Y L To~s5:0ReYaGTo10.3) GO TO 120 PLTI 42
CALL SYMBOL{X,Y+sH,JOBDES, THET 4NCHAR) PLTI 43
RETURN PLYI 44
END PLYI 45
/ PLTINT / SIZE OF PROGRAM (018CA HEXADEC IMAL BYTES A
NAME TAG TYPE ADD. NAME TAG TYPE ADD. NAME TAG TYPE ADD. NAME TAG TYPE ADD.
A F R*4 000154 8 F R*4 000158 H SFA R¥4 00015C s 1*4¢ 000160
J s 1#4 000164 X SFA R*4 000168 Y SFA R*4 00016C FF C R¥*4 NeR. A
J4Q C Ix NeRo CRY R*4 000170 FMT SFA R*8 000198 VAL SFA fR*6 000176
DATA SFA R*4  0001A0 10UM C I%4 N.R. JOUM € 1*4 N.R. MODE SFA 1*4 000178
NUMB C  1%4 NJ.R, PLOT SF XF R*4 000000 THET SFA Rx4 00017C XDIM SFA C Rx4 000000
XORG F R%4 000180 YOIM C R* N.R. YORG F R*4 000184 NCHAR SFA 1*4 000188
PLOTS SF XF R=%4 000000 CRTNUM R*4  00018C CRTSYM R*4 Q00190 1BCOM¥ XF 1% 000000
10PLOT C I%4 N.R. JOBDES SFA XR R*4 000000 NUMBER SF XF I%4 000000 PLTINT R*4 000194

SYMBOL SF XF R*4 000000
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10N o

NAME OF COMMNN BLOCK * MAINC* SIZE OF BLOCK 000148 HEXADECIMAL BYTES

. VAR. NAME TYPE REL. ADOR, VAR, NAME TYPE REL. ADDR, VAR. NAME TYPE REL, ADDR.
XD IM R¥¢4 000000 YOIM R*4 NP 10UM 1%4 NuR.
1oPLOT %4 L NUMS 1*4 N.R, FF R¥ 4 N«R.
-
LABEL ADOP LABEL ADOR LABEL ADDR
100 0014F2 105 001504 110 00156¢
126 o0015C8 125 00150€
*0PTIONS IN FFFECT* NAME= MAIN,OPT=02,LINECNT=60, STZE=0000K,

*0OPTIONS IN EFFECT*

SOURCE 4EBCOIC,NOLIST yNODECK, LOAD ,MAP NCEDIT NOID,NOXREF

*STATISTICS* SPURCE STATEMENTS = 50 yPRCGRAM SIZE = 6346

*STATISTICS®* NO DIAGNOSTICS GENFRATED

*kEhkk END OF COMPILATION #ksskkk

LEVEL

COMPILER OPTIONS - NAME=

AN AO0ANNA

aa

21.6 (DEC T2

100

0S/360 FORPTRAN H

VAR,

LABEL

115

NAME
JDUM
JQ

ADDR

001592

125K BYTES GF CORE NOT USED

MAIN,OPT=02,LINECNT=60,ST1Z€=0000K,

SOURCE ,EBCOIC,NOLIST,NDDECK,LDAD, MAP,NOEDIT,NOI0,NOXREF

SUBRNUTINE PLOTTI(V,THETA,IMAX, UMAX) PLOT
kexkaknkag VERSION D¢ sokkdohdkkix PLOT
THIS IS PART OF A CONTOUR PLOTTING PACKAGE WHICH RECEIVES pLOT
COORDINATES WHICH *SCAN®' HAS CONVERTED FROM POLAR TO RECTANGULAR.PLOT
IT PLOTS CNORDINATE VALUES IN (X,Y) UNITS WHERE - PLOY
X=V*COS{ THETA) PLOT
Y=V*SIN(THETA) PLOT
XMIN = V*(C0OS{PY) = ~=V{IMAX} eLoT
XMAX = Vy%C0S{0) = V{IMAX} PLOT
YMIN = V*SIN(O) = 0 PLOT
YMAX = VASIN(PI/2) = VI(IMAX) PLOT
LABELS ARE POLAR, THETA=0 TO 360 DEGREES PLOT
CRT CALLS ARE CONVERTED TO COMMANDS FOR THE PEN AND INK PLOTTER pLoT
8Y THE SUBROQUTINE *PLTINT® PLOT
COMMON/TITLER/COMENT (20} PLOT
COMMON/MATNC/XDIM,YDI My IDUM, JOUM, IDPLOT , NUMBEP ,FF(75),JQ PLOT
COMMON/SCANC/VI(1000) ,VJ(1000 ¥, Ko NUN eLoT
COMMON/IBRE AK /L END, LINE PLOT
DIMENSION TEND(100) PLOT
DIMENSION VIIMAX), THETA(JIMAX) PLOT
DIMENSION VX(1000) PLOT
PLOT

REAL*8 DATE PLOT
SET UP ORIGIN AND BEAM INTENSITY AT ORIGIN pLOY
CALL CRY(0.5,0.00%,31 PLOT
CALL IDAY(DATE} PLOT
XLAST=0.0 pLOT
YLAST=0.0 PLOT
FIND INCHES/GRID UNIT FOR PLOT pLOT
UNI TX=XDIM/ (2. *(IMAX~1.0)} PLOT
UNITY=YDIM/ (2. *(IMAX~1.0)) PLOT
FIND INCHES TO EACH LABEVLLING UNIT PLOT
TUNITX=XDIM/10, PLOT
FIND CONVERSION FACTOR TO CONVERT USER'S UNITS TO INCHES FOR PLOT PLOT
XCONV=2,*V( IMAX)/XDIM pLoT
YCONV=2.%V{IMAX}/YDIM PLOT
PRINT BORDER PLOT
FIND NUMBER OF X LABELS PLOT
NIMAX=5 PLOTY
VMAX=V{IMAX) PLOY
V0IAB=VMAX/S. PLOT
00 100 I=1, IMAX PLOT
VXt 1r=v(1) PLOT
CONTINUE PLOT
IDIR=0 PLOT
AX=TUMTTX+XDIM/2, PLOT
AYCORR=YDIM/2,-e25 PLOT
AYY=YDIM/2. eLOT
NoPL=JQ PLOT
LABEL PLOT NUMBER PLOT
CALL CRYNUMI~0.49—a 664024 NCPL 400" (12}11) PLOT
IF(NOPL-2} 105,110,115 PLNT

. SO U RUTOY S

TYPE
I*4
1*4

REL. ADDR,
NaR,
NeR,




laNal

105
110
11

v

120
125

13

o

135

14

[=]

14

w

15

Q

155
160

16

w

CALL CRTSYMEO.49=s669a29*AMOUNT OF DRIFT*,30.04 15}
GO TO 125

CALL CRTSYM{0.,8+=466942,'HOURS OF FOG'9y0.0y12}

GQ TN 125

TF(NOPL.GT.3) GO YO 120

CALL CRTSYM{0,B4-a66¢.2¢*HCURS OF TCE*40.0,12)
GO TQO 125

CALL CRTSYM{0.8y-0665.2+*SALT IN AIR *,0.0.12)
NPLOT=0

FIND LABEL AT ORIGIN {X LABEL} AND fLOT
AXPL=VX(1)

IF {(IDIR,EQ.Q0) GO TO 135
AXz=TUNITX+XDIM/2.

IDIR=1

GO TO 140

XX=XDIM/2.~.11407

CALL CRTNUMIXX ,AYCORR 0.1 +AXPL+0.0¢ '{F5.20")
XX=XDIM/2,

MOVE BEAM TO V=0

CALL CRT{XX»AYY (0,1

DO 160 N=1,NIMAX

DRAW LINE TO NEXT LABEL

CALL CRT(AX,AYY,20,11}

DRAW TICK MARK AT POINT 7O BE LABELLED
CALL CRYSYM{AX 4AYY40.143+0.0¢-2)
AXPL=N*VLASB

TF (AXPL.GE.100.) GO TO 145
AXCORR=AX~-,14257

PRINT LABEL UNDER TICK MARK

CALL CRTNUM{AXCORRs AYCORR¢Q.1,AXPLy0.0,*(F5.2))
G0 TO 150

AXCORR=AX-.17107

CALL CRTNUM(AXCORRy AYCORR40s1 4AXPLs 0.0, {F6.2)"1)
MOVE SEAM BACK TO X-AXIS

CALL CRT{AX,AYY,041)

IF (IDIRLEQ.1}) GO TO 155

AX=AX+ TUNETX

GO TO 160

AX=AX-TUNITX

CONTINUE

FINISH DRAWING X—-AXIS

TF (IDIRLEQ.1) GO TO 165

CALL CRTIXDIM,AYY 20,1

GO 10 130

CALL CRT(0.0,AYY,20,1)

CALL CRT(XDIM,AYY,0,1)

LABEL 90 DEGREE LINE

IDGREE=90

XX=XDIMe, 1

YY=AYY-.1

CALL CRTNUMIXX+YY+0olo IDGREE, 0.0, (1211}
DRAW 0-180 DEGREE LINE

XX=+5%¢XDIM

CALL CRY{XX+0.,0+0,1)

YY=YDIM

CALL CRT(XX,YYs20,1)

LABEL 0-180 DEGREE LINE
XX=45%XDIM-,11407

YY=YDIMs. )

IDGREE=0

CALL CRTNUM(XX,YY+0.1,I0GREE+0.0, *(120*)
IDGREE=180

XL=XX

Yi==.2

CALL CRTYNUM{XL,YLs0.1,1DGREE,Q.0,*(13)')
DRAW 45 AND 225 DEGREE LINES
XX=+5%XDIM

CALL CRT{XX4AYY 0,1

XRAD=V (IMAX)/XCONV
SIDE=SQRT(XRAD*#%2/2.)

XX=SIDE+XDI M/ 2.

YY=AYY ¢SIDE¢. 1

CALL CRT(XXsYY 20,1}

XX1=.5%XDIM

CALL CRT{XX1,AYY,0,1)

XX1=XD1M/2.-SIDE

YY1=AYY-SIDE

CALL CRT{XX1,YY1,20,1)

LABEL 45,225 DEGREE LINES

INGREE=45

XL=XX+.15

YL=YY+. 1

CALL CRYNUM(XL,YL,0.1,1DGREE; 0.0, (121}
IDGREE=225

Xt=XX1-.2

YL=YYi-.2

CALL CRTNUMIXL+YL+0.1,IDGREE40.0y (130"}
DRAW 135 DEGREE AND 315 DEGREE LINE
XX= 5% XDIM

CALL CRTIXX+AYY (0,41

XX=XDIM/2.-SIDE

YY=AYY+SI1DE

CALL CRTIXX,YY20+1)

XX1=,5%XDIM

CALL CRT{XX1sAYY,0,1)

XX1=XDIM/2.+SIDE

YY1=AYY-SIDE

CALL CRT{XX1,YY1l,20,1)

LABEL 135,315 DEGREE LINES

1DGREE =315
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PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOTY
PLOT
PLOY
PLOT
PLOT
PLOT
PLOT
pLOT
PLOT
PLOT
PLOT
pLoT
PLOT
eLoT
PLOY
PLOT
PLOTY
pPLOT
PLOT
PLOT
PLOT
pLOT
pLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
eLNT
PLOT
PLOT
PLOT
PLOT
pLOT
pLOT
PLOT
PLOT
PLOT
PLOT
PLOT
eLOT
PLOT
PLOT
PLOT

PLOT 1

PLOT
pLOT
PLOT
PLOT
PLOT
PLOT
PLOT
pPLOT
pPLOT
oLoT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
pLOT
PLOT
PLOT
PLOT
PLOT
PLOT
pLOT
pLOY
PLOT
PLOT
PLOT
PLOT

PLOT L

PLOT
PLOTY
PLOT
PLOT
PLOT
PLOT
PLOT
pPLOT
PLOT
pPLOT
PLOT
PLOT
PLOT
PLOT
PLOT




)

2}

a0

170
175

“a

180

185

190

o

195

20

o

208
210
215

22

[=]

Xt=XX-.4

YL=YY+al

CALL CRTNUMIXL,YL40.1+IDGREES0.0, ' (I3}")
IDGREE=135

AL=XX1+.1

YL=YY1-.2

CALL CRYNUM{XL,YLy0.1,IDGREE,0.0,*{13)")
LABEL 270 DEGREE LINE

IDGREE=2T70

CALL CRTNUM{XL 4YLs0+1,1DGREE, 0.0, (131}
DRAW RADIUS=V LINES

XORIG=XDIM/2,

YORIG=YDIM/ 2,

FNR EACH LABELLED V, PLOT A CIRCLE OF 201 POINTS WITH
ORIGIN AT v=0, RADIUS=V
P12=2,%3,1415927

DN 175 11=1,NIMAX

RCIRC=T1*VLAB

TH1=0,

DTHET=PI2/201.

MODE=1

DO 170 1=1,201

MODE=6-MNDE

THET=TH1¢{1~1}%DTHET
X=RCIRC*COS{THET)

Y=RCIRC*SIN{THET)

XPLT=X/XCONV¢ XORIG

YOLT=Y/YCONV+YORIG

CALL CRT{XPLT,YPLT,18,MODE}

CONTINUE

CONTINUE

PLOY COMMENT CARD

XA==-0.4

YA=YDIM+, 25

CALL CRTSYM(XA,YAys 204COMENT(1),0.0,80}

PLOT CONTOUR TABLE

YA=YDIM=-.5

PRINT TABLE OF CONTOUR VALUES
XD=XDIM+.5

XA=XD+,165

DO 185 N=1,NUMBER

CALL CRYNUMIXD s YA4o 0974Ns 0.0, (13)1)

CALL CRTYNUM(XA YA, 097,FF(N) 0.0, *{F10.3) %)

YA=YA-,147

CONTINUE

PLOT DATE

XA=XDIM-1.5

CALL CRTSYMIXA,~.66+.20,0ATE,0.0,8}

RETURN

ENYRY PLOTT2

MNDE=5 TURNS OFF BEAM

MODE=5

D7 220 NN=1,K

PLOT POINTS OF CONTOUR

00 195 t=1,LINE

IF (IEND(L) ¢1.EQ.NN) MODE=5

CONTINUE

XP=(VUIMAX)} +VTI (NN}) /XCONV

YP={V( IMAX) #V J(NN)) /YCONV

CALL CRT{XP,YP,18,MODE}
TF{NN.NE.JQIGT TO 190

XCORR=XP-,035

YCORR=YP-,05

IF{NUM,GE.101GO TO 205

LABEL CONTOUR AT POINT JQ WITH *NUM®

CALL CRTNUM(XCORRyYCORR, 041, NUM30 0, (T1%)

G0 To 210

CALL CRYSYM{XCORR,sYCORR,0.1+NUM,0.0-1)
CALL CRT(XP,YP,1845)

CONTINUE

MODE=]

CONTINUE

RETURN

ENTRY PLOTT3

ADVANCE FILM DR PAPER FOR NEXT PLCT

CALL CRT(0+040.0,0000,2)

RETURN

END

/ PLOTTL /

97

TYYPE ADD. NAME TAG TYPE ADD. NAME
L

Tx4 000524 K F € I%4 Q01F40

F Xk Px4 000000 X SF R#*4 000530

C P*x4 000018 11 SF I*4  00053C
C R%x4 (000000 vy F C R*4 Q000FAQ

%4 000548 XL SFA R*4 00054C
R%*4 000558 YL SFA R*& 00055C

Y
JQ
VX
xp
YP

TAG
SF
SF

£
SF
SFA
SFA

PLOT
eLnY
PLOT
PLOT
PLOT
pLoT
eLOT
PLOT
PLOT
PLOT
pLOT
PLOT
pLaT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
pLOT
PLOT
PLOT
PLOT
°LOT
PLOT
PLOT
pPLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
P 1L.0T
pLOT
fLOT
PLOT
PLOT
PLOT
PLOT
PLAOT
PLOT
PLOT
PLOT
PLOT
PLAT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
pLOT
PLOT
PLOY
eLAT
PLOT
PLOT
PLOT
PLOT
oLOT
PLAT
PLOT
PLOT
PLOT
PLOT
PLOT

TYPE
1%4
R*4
t=4
R*4
R¥x4
%4

154
155
156
157
158
159
160
161
162

234

ADD.
000528
000534
000144
000610
000550
000560

NAME

SIZE OF PRODGRAM 001F6C HEXADECIMAL BYTES

TAG

N SFA

AX
NN
XA
XX
Yy

SFA
SF

SFA
SFA
SFA

TYPE
1%4
R%*4
1 %4
R%h
R%4
R*4

ADD.
00052C
000538
000540
000544
000554
000564
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AYY SFA R*4 000568 CRT SF XF R¥4 000000 NUM SFA C I*4 0O01F44 P12 SF
THY SF R*4 000570 XXl SFA Rx4 000574 YY1 SFA R*4 Q00578 AXPL SFA
DATE SFA R*8 000608 IDAY SF XF I*4 000000 IDIR S I*4 000580 1DUM
TEND ¢ I=4 000000 IMAX F 1%4 000584 JDUM C I=4 N.R, JMAX
LINE F € 1*4 000190 MDDE SFA I*4 00058C NOPt SFA I*4 000590 SIDE SF
THET SFA R*4 000598 VLAB SF R*4  00059C VMAX SF Px4  0005A0 XDIM SFA
XPLT SFA ’*4 000544 XRAD SFA R*4  0005A8 YDIM F € Rx4 000004 YPLY SFA
DTHET SF R4  Q005BO NIMAX SF 1+4 000584 NPLOT S 1*4 00QSB8 RCIRC SF
THETA XR R*4 000000 UNITX § R*4  0005C0 UNITY S R%4 0005C4 XCONV SF
XCORR SFA R*4  0005CC XLAST S R*4 000500 XNRIG SF R¥4 0Q05D4 YCONV SF
YCORR SFA R*4  (00SDC YLAST § R*4 QQ05€0 YORIG SF R®4  0005E4 SIN
cos XF R*4 000000 SQRT XF Px4 000000 AXCORR SFA R*4 (QOOSES AYCORR SFA
COMENT SFA C R%*4 000000 CRTNUM SF  XF R%4 000000 CRTSYM SF XF R*4 000000 TDGREE SFA
ropLoT C I=x4 N.R. NUMBER F C 1% Q00014 PLOTT] R*4 (00SF4 PLOTT2
PLOTT3 R%4 000S5FC TUNITX SF R*4 000600
*x%%%x  COMMCN INFORMATION HEEEK
NAME OF COMMON BLOCK *TITLER=® SIZE OF BLOCK 000050 HEXADECIMAL BYTES
VAR, NAME TYPE REL, ADDR. VAR, NAME TYPE PEL. ADDR, VAR, NAME TYPE REL. ADDR, VAR, NAME TYPE
COMENT R*4 000000
NAME OF COMMON BLOCK * MAINC* SIZE OF BLOCK 000148 HEXADEC IMAL BYTES
VAR. NAME TYPE REL. ADDR, VAR. NAME TYPE REL. ADDR. VAR, NAME TYPE REL. ADDR. VAR, NAME TYPE
XD IM R¥4 400000 YDIM R%4 000004 1DUM x4 N.R. JOUM x4
1DPLOT 1*4 N.R, NUMBER I*4 000014 FF R¥ 4 000018 JQ 1*4
NAME OF COMMON BLOCK * SCANC* SIZE OF BLOCK 001F48 HEXADECIMAL BYTES
VAR. NAME TYPE RE{, ADDR. VAR. NAME TYPE REL. ADDR, VAR, NAME TYPE REL. ADDR, VAR. NAME TYPE
vI R*4 000000 vJ R%4 000FAC K 1*4 GO1F40 NUM T1*4
NAME OF COMMON BLOCK *IBREAK* SIZE OF BLOCK 000194 HEXADEC IMAL BYTES
VAR, NAME TYPE REL. ADDR. VAR. NAME TYPE REL. ADDR. VAR. NAME TYPE REL. ADDR, VAR. NAME TYPE
1END I*4 000000 LINE x4 000190
LABEL ADDR LABEL ADDR LABEL ADOP LABEL ADOR
100 0016F8 105 001764 110 001772 115 001780
120 00179A 125 001744 130 0017BE 135 0017DA
140 0017F4 145 001882 150 001898 155 0018BA
160 0018C6 165 O0O018EA 170 001C8E 175 00Q1C92
180 001CC4 NR 185 001022 190 001D4E NR 195 00108C
200 0QO01DEC NR 205 O001l€28 210 001E32 215 OOLE3C NR
22Q 001E40
*OPTIONS IN EFFECT* NAME= MATN,OPT=02,LINECNT=60, STZE=0000K,
*0PTIONS IN EFFECT* SOURCE+EBCDIC,NOLIST ,NODECK, LOAD ,MAP, NOEDIT 4NOIDsNOXREF
*STATISTICS* SOURCE STATEMENTS = 191 +PROGRAM SIZE = 8044
*STATISTICS* NO DTAGNOSTICS GENERATED
*ukaxk END OF COMPILATION #kdkdk 97K BYTES OF CORE NOT USED
*STATISTICS* NO DIAGNOSTICS THIS STEP
F128-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,MAP
DEFAULY OPTION{S) USED - SI2E={149504,28672)
SYSPRINT DEFAULT BLOCKING USED 1 -1
1EW0000 INCLUDE PLOTSUBS
MODULE MaP
CONTROL SECTION ENTRY
NAME ORIGIN LENGTH NAME LOCATION NAME LOCATION NAME LOCATION NAME
MAIN 00 1249C

READIN 12440 582

XF

R*4  00056C
R*4  00057C
I*4 N. R,
I=4 000588
R*4 000594
R*4 000000
R*4  Q00S5AC
R*4 Q0058C
R®x4 0005C8
R*4 0005D8
R#*4 000000
R*4 OQ00Q5EC
I*4 O0O00SFO
R*4 Q00S5F3
REL. ADDR,
REL. ADDR.
N.R.
000144
REL. ADDR.
001F44
REL. ADDR.
LOCATION



SIGNCK
TAPLHK
TRAJ
SAMPLE
PV

PVs

8p
PVSF
SOLAR
STACON
PRISE
SYSZ
TABLE
LGND
TITLER
PREP
CONPLY
PCONTR
LTRIS
UTRIS
Q7PLOT
CONTUR
SUBPLT
BOUNDS
SCan
PLTINT

PLOTTL

PLID
GTUN
167J
ZYXWPRGC
TAB&4ZY XW
PLOTS
DISKZYXW
PLOT
NUMBER
SYMBNL
XLIMIT
YLIMIT

NAME
OFFSET
FACTOR
WHERE
BUFR2Y XW
STOREL
PICKSQ
TNTL *
QQCPA *
IHCFOPT *
THCFEXIT*
IHCSEXP =

FIXPLT =
THCFRX PR

1oAY *
MQODEL *
THCSSQRT=
SETPLT =
THCSLOG *
THCSASCN=*
THCSSCN *
THCFRXPL*

THCECOMH=

THCCDMH2%
JOBNUM %
LEGEND *
LINPLT =
QQQCrA  *
CCVRT23 *
BCDTOINT*
ICOMPARE*
0QUTBL =

INTOBCD *

12A58
12¢e0
13148
13540
14110
14268
14370
14440
14708
14A80
14F 80
153€0
15680
15450
15AC8
15818
15FA8
16140
16520
1608
171A8
17378
17950
17010
17F68
19500

1AEAQ

1CELO
1CFD8
10120
10210
10290
10398
10888
1D%10
1E108
1£838
1F608
1F770

NRIGIN
1F8D8
1FA00
1FACS
1FBES
20AFOQ
20830
20850
21518
21%E0
21CE8
21pos8

21€EAQ
22218

22340
22478
22408
22620
23060
23218
233F8
235D8

23720

24¢88
24030
24pC8
25888
270AQ
27578
27598
27¢08
27678

27CBO

254
494
3IF6
RCE
156
102
2C4
354
“CC
45C
200
3A0

78

50
48€
1F2
37c
6ES
594

168

LENGTH
124
C4
120
FO8
40
1C
nc4
rs
304
1C
192

376
183

108
145
A40O
186
10F
9
%1

F65

6A5
98
AEC
17€8
408
20
70
6C
638

10€

CRT

PLOTT2

NAME

LODREL

QQPORC
QQQORG
ERRSET
EXITY

EXP

FRXPR#

SQRTY
RAYPLY
ALOG1O
ARCOS
Cos
FRXPI#

18COM#
O0ERRS04

00ABND

SCVRT24
BCDTO!Y
ICOMPA

THCUATBL

1ACB8

1Ce7cC

LOCATION

20810

215C8
21860
219E0
21CE8
21008

22218

224D8
22F00
23060
23218
233F8
23508

23720
23918

2613 €

21518
27598
27608

27678

CRTNUM

PLCTT3

NAME

QQQSYM
ADV ANS

ERRSAV

TITLE
ALQOG
ARSIN

SIN

1BCOM
QOFLAG

SEQCASD

BCDTINT

99

1AD3C

1CDC4

LOCATION

21654
21800

218DA

22FA4
23078
2322¢
23410

23720
24504

2489E

27598

CRTSYM

NAME

QQANUM

ERRSTR

DOI#SYy
INTSWTCH

BCDTIN

1ADES

LOCATION

21720

21600

2379¢C
2467€

27598

NAME

QAWHER

FOINCS#

(OCATION

217F0

23700
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NAME ORIGIN LENGTH NAME LOCATION NAME LOCATION NAME LOCATION NAME LOCATINN
INTOBC 27CBO INTBCOL 27CC4 INTBCD 27CC4
taBEL * 270C0 26C
L1oc * 28030 A R
QQNEWS * 28040 868
REPLACE * 288A8 So
REPLAC 288A8
TIME * 288F8 T4
AXIS * 28970 2EBC
BOX * 28820 32¢ -
IHCEFI0S* 2BB60 157C
FIOCS# 28B6O FI10CSBEP 28866 0O0SETO 20054 OOEQVTBL 20078
GR1ID * 2DOEO FEE
THCERRM * 2EODO 730
ERRMON 2E0DO THCERRE 2EQES ENTRY214 2E2D4
QQuUaPT % 2£800 3Cs
[HCUOPT 2£800
QQPRIN * 2EBCS 34C
QQPOUT 2EEDO
QQPRYS * 2EF18 D42
QQPRTR 2F 800
QQROTE = 2FC60 278
THCFCYTH*  2FEDS 1190
ADCON# 2FED8 FCvaouTe 2FF82 FCcvLouTe 30012 FCVZOuTe 30162
FCVIOUTP 30510 FCVEOUTP 30A12 FCVCOUTP 3oc2c INT6 SWCH 30F12
THCEFNTH® 31078 584
ARITH# 31078 ADJSHTCH 31444 O0AN¥SY 31488
LINEUP * 31608 326
OQERMO * 31930 190
Q0SETD * 31ACO 434
SETFAU 314C0
00CoDS *  31EF8 30
RANGE * 31F28 278
SCALE *  321A0 A2E
THCFLOAT*  328D0 50
FLOATY 32BD6 DFLOAT 32BDb
THCTRCH * 32020 2
LABELZ * 22C28 EQC
OOSTUF % 33A38 428
0OQSAVE 33A38 QORSTR 33444 SETCHK 33480 OPSEQTBL 32400
UNITTBLE 33060 O0SYSN 33E28 SEYFAULT 33€54
QQICON * 33E60 100
QQLINE * 34030 6A0
QQQFMT  *  346D0 432
ROUNDF ¥ 34808 19a
SIGN *  34CA8 28
STEPF *  34CD0 210
COREDUMP*  34EEOD 6A4
TDhumMpP 34EE0 %
THCLLOG * 35588 200
DLaGlo 35588 DLaG 355A0
NUMBCD =* 35788 Fo
00DUMP  * 35878 213
v
NAME ORIGIN LENGTH NAME LOCATION NAME LOCATION NAME tacaTiON NAME LOCATICN
00GADS * 35A90 294
10XL0C 35828 O0TIME 35BFA
QQEDIT * 35028 2F 8
$BLANKCOM 36020 30
TABUL 36050 58
STAB 360A8 34
MAINC 360E0 148
SAMP 36228 14C
DROPS 36378 258
TAPE 36500 10
Q7QuaD 365E0 2C
PLWILS 36610 8
CONT 36618 334
sus 36950 10
SCANC 36960 1F438
I8REAK 388A8 194
UNITSMMS 38A40 4
ENTRY ADDRESS 00
TOTAL LENGTH 38A48

HaxaNAME X ODES NOT EXIST BUT HAS BEEN ADDED TO DATA SEY
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Appendix F

SAMPLE ORFAD OUTPUT



EXAMPLE COOLING TOWFR CALCULATION — NATURAL ORAFY — CASE 1

COOL ING TOWERS:

PROGR AM

102

ORFAD

DATE:

04-03-76

HASP NG, 2

545 JOB NO.: MELF
RUN ON MQDEL 360/91

HETGHT {METERS) 137.00
RANGE (DEGREES F) 25.00
WATER/AIR RATIQD 2.67
INNER RADIUS (METERS) 33.50
EFFLUX SPEED (MFTERS/SEC) 4.20
HEAT OQUT (MEGACAL/SEC) 1128.10
ORIFYT FRACTION 5.000E-05
CONCENTRATION 1.000€ 00
LATITUDE {DEGREES NI 414270
LONGITUDE (DEGRFES W 73.950
TIME ZONE 5a
ELEVATION (FEET) 20.00
DRIFT DIAM{MICRCONS) 50,00 100.00 150.00 200,00
WEIGHT FRACTIONM 0.200 0.460 0. 240 0. 100
NUMBER OF TOWERS 1.00
TOWERS/CLUSTER 1.00
CLUSTEP SIZE {METERSY 67.00
FRACTION CCNDENSED 0.0
SALT AT HEIGHT (METERS) 8.00

ORIFT CONCENTRATINN BY MONTH -

JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC
5.400€-04 2.200%-03 3,6005-06 1.000F-07 4.600E-05 2.500E-03 8.000E-03 1.000E-02 9.000E-03 4.800€E-03 6.,000€E~04 4,000E-04
ANALYZES 10 YEARS STARTING 1959

ALL INPUT REAC

SAMPLE PLUME RISE AND DRIFT

DEPOSITION DISTANCFS, MILES 0.10 0.20 0.50 1.00 1.50 2.00 2.50 3.00 4400 5.00
PLUME RISE — METERS PEL HUM

OrY WET STAB, WYND, ORIFT — GM/HR SQ M
BULB BULB CLASS KNOTS DRIFT — GM/HR FRAC SOL
40.0 39.0 1 1.0 1862.42 2956, 41 5445. 74 8644.56 11327.58 13722.38 15923,42 17364.81 17364.81 17364.81 0.9173

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 0.0 0.0
43.0 39.0 1 2.0 931.21 1478.20 2722.87 4322.29 5663.79 6861.19 7961.71 8682.41 8682.41 8682.41 0.9173 )

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 0.0 0.0
40.0 29.0 1 3.0 620,81 985.47 1815.25 2881.52 3775.86 4574413 5307.80 5788.27 5788.27 5788427 0.9173

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 0.0 0.0 N
40.0 39.0 2 4.0 462,18 733,66 1351.42 2145. 24 2811.06 3405. 36 3951.57 4283.87 4283, 87 4283.87 0.9173

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 0.0 0.0
40,0 39.0 2 6.0 308.12 48911 $00.95 1430.16 1874.04 2270. 24 2634.38 2855.91 2855.91 2855.91 0.9172

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 0.0
40.0 329.0 2 7.0 264,10 419,24 772,24 1225.85 1606432 1945.92 2258.04 2447.92 2447.92 2447.92 0.9173

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 0.0 0.0
40.0 39.0 3 8.0 230.56 366. 00 674.17 1070.18 1402.34 1698.81 1971.29 2133.19 2133.19 2133.19 0.9173

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 0.0
40,0 39.0 3 10.0 184.45 292. 80 539.34 856.15 1121.87 1359.05 1577.04 1706.55 1706.55 1706.55 0.9173

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 0.0 0.0
40,0 39.0 3 12.0 153,71 244.00 449,45 713.46 934.89 1132.54 1314.20 1422.13 1422.13 1422,13 0.9173

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 0.0 0.0
40.0 39,0 4 8.0 229.68 364,60 671.59 1066.08 1396.97 1692.31 1963.75 2118.51 2118.51 2118.51 0.9173

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 0.0 0.0
40.0 39.0 4 12.0 153.12 243.06 447,73 1o0.72 931.31 1328,21 1309017 1412.34 1412434 1412.34 0.9173

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 0.0 0.0
40.0 39.0 4 16,0 114.84 182.30 335.80 533.04 698.48 846.15 981.88 1059.25 1059.25 1059.25 0.9173

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 0.0 0.0
400 39.0 5 4.0 452,64 555,09 555.09 555, 09 555.09 555.09 555.09 555.09 555,09 555.09 0.9173

0.0 0.0 0.0 0.0 3.603E-03 1.520E-03 1.492E-03 B8.632E-04 3,642E-04 1.423E-04

0.0 0.0 0.0 0.0 2,748E 03 1.546E 03 1.896E 03 2.,058E 03 1.482€ 03 7.237E 02 0.8066
40,3 39.0 S £.0 302,43 480.08 484091 484,91 484,91 484.91 484,91 484,91 484,91 484.91 0.9173

0.0 0.0 0.0 0.0 24024E~03 14385E-03 1.,049E-032 6,071E-04 4.909E-04 2.513€-04

0.0 0.0 0.0 0.0 1.544€ 03 1.409% 03 1.334E 03 1.447€ 03 1.997E 03 1.278E 03 0.6951 .
40.0 39.0 5 7.0 259.22 411,49 460,63 460.63 460.63 460,63 460.63 460.63 460,63 460.63 0.9173

0.0 0.0 0.0 0.0 0.0 9.571E~04 1.176E-03 £.806E-04 5.503E-04 2.818E~04

0.0 0.0 0.0 0.0 0.0 9.734E 02 1.495E 03 1.622F 03 2.239€ 03 1.433E 03 0.5990
40.0 39.0 6 1.0 637,04 637.04 637.04 637,04 637,04 637,04 637,04 637.04 637,04 637.04 0.9173

0.0 0.0 2,720E-02 6.517F-03 1.476E-03 2.7316-04 1.563E-04 9.910E-05 4.828E~05 2.763E-05 .

0.0 0.0 6.086E 03 3,314F 03 1.126E 03 2.778E 02 1.987T€ 02 2.362E 02 1.964F 02 1.405E 02 0.8932
40.0 39.0 € 2.0 505,62 505.62 505.62 505.62 505462 505. 62 505.62 505.62 505,62 505.62 0.9173

0.0 0.0 1.882€-02 5.645F-03 3,206E-03 1.353F-03 5.304E-04¢ 1.277E-04 6.221£-05 3.561E-05

0.0 0.0 4e211E 03 2.871E 03 2.446F 03 1.376E 03 6.744E 02 3.044€E 02 2.531E€ 02 1.811E 02 0.9503
40.0 39,0 6 3.0 441.70 441. 70 441.70 441.70 4641.70 441,70 441.70 441,70 441, 70 441.70 0.9173

0.0 0.0 0.0 T.626E-03 4,101F—-03 1,827E-03 9.354€-04 4,132E-04 7.230E-05 4.139E-05

0.0 0.0 0.0 3.878E 03 3.128E 03 1.858E 03 1,189F 03 9.850E 02 2.941fF 02 2.105E 02 0.8907
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SAMPLE PLUME RISE AND DRIFT

DEPOSITION DISTANCES, MILES 0.10 0.20 0.50 1.00 1.50 2.00 2.50 3.00 4.00 5.00
PLUME RISE - METERS REL HUM
DRY WET STAB. WIND, DRIFT — GM/HR SQ M
BULB BULB CLASS KNOTS DRIFT — GM/HR FRAC SOL
40.0 35.0 1 1.0 1857.32 2948.31 5430, 83 8620.95 11296.63 13684.88 15879.92 17279.43 17279.43 17279.43 0.5997
0.0 6.688E-02 1,593E-02 4.653E-03 1.991E-03 1.024E-03 3.5426-04 8.043E-04 4.078E-04 2.539E-04
0.0 3.401E 03 3.564E 03 2.367E 03 1.519F 03 1.041FE 03 4.504E 02 1.917€ 03 1.659E 03 1.,291F 03 1.3279

40.0 35.0 1 2.0 928.66 1474.16 2715. 42 4310.48 5648432 6842, 45 7939, 96 8639.72 8639, 72 8629,72 0.5997
7+286E-02 1.556E-02 4.584E-03 1.968E-03 1.,014F-03 3,528E-04 7.982€-04 4.047E-04 2.519E-04

3.705E 03 3.482E 03 2.331F 03 1,501F 03 1.031E 03 4,485F 02 1.903F 03 1.646F 03 1.281F 03 1.3372

619.11 982.77 1810.28 2873.65 3765.54 4561.63 5293.30 5759.81 575%9.81 5759.81 0.5997
T.012E-02 1.522E~02 5.339E-03 1.946E-03 1.004E-03 3.513E-04 T.921E-04 4.016E-04 2.500E-04

2,566F 03 3.405E 03 2,715F 03 1.484FE 03 1.021F 03 4.466E 02 1.888FE 03 1.634F 03 1,271E 03 1.3450

40.0 35.0 2 4.0 460.88 731. 60 1347, 62 2139,22 2803.16 3395. 79 3940.47 4262.24 4262.24 4262.24 045997
0.0 1e499E-02 5.299E-03 1.938E—-03 1.002E-03 3.524E-04 7.964E-04 4.037E-04 2.513E-04

0.0 3,353E 03 2.695F 03 1.478F 03 1.019E 03 4.480€ 02 1.899E 03 1.643F 03 1.278E 03 1.0657

40.0 35.0 2 6.0 307.25 487,73 898, 42 1426.14 1868.78 2263.86 2626498 2841.49 2841.49 284le49 0.5997
1.022E-02 5.,150E-03 2.262E-03 1.187E-03 6,831E-04 7.844E-04 3.976E-04 2.475E-04

2.287E 03 2.619E 03 1,725E 03 1.207F 03 8.685E 02 1.870FE 03 1.618E 03 1.259E 03 1.0380

418,06 770.07 1222.41 l601.81 1940. 45 2251.69 2435,57 2435, 57 2435457 0.5997
1.001E~02 5.078E-03 2,237E~-03 1.176E-03 6.777E-04 T.786E-04 3.946E-04 2.45T7E-04

2.240FE 03 2.582F 03 1,706FE 03 1.196F 03 8.616F 02 1.856E 03 1.605E 03 1.249E 03 1.0260

40.0 35.0 3 8.0 229.91 364,96 672.27 1067.16 1398.37 1694.00 1965,72 2122434 2122.34 2122.34 0.5997
Q 9.828E~03 S5.019E-03 2,21 7E-03 1.168E-03 6.737E-04 T.758E-04 3,932E-04 2.448E-04

0 2.199E 03 2.552FE 03 1.692F 03 1.188E 03 8.566FE 02 1.849F 03 1.600F 03 1.245E 03 1.0170

291.97 537.81 853.73 1118.70 1355, 20 1572.58 1697.87 1697.87 1697.87 0.5997

0 1.085E-02 5.726€-03 2.171E-03 1.1476-03 6.,632E-04 7.644E-04 3.874E-04 2.411E-04

[+
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40.0 35.0 1 3.0
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40.0 35.0 2 7.0 263,36
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00 OO0 0o oQ

40.0 35.0 3 10.0 183,93

2.427E 03 2.912E 03 1.,656E 03 1.166F 03 B.431E 02 1.822E 03 1.576E 03 1.226E 03 1.0516

243,31 448418 T11.44 932.25 1129.34 1310.48 1414.89 1414.89 1414.89 0.5997
1.0456-02 5.578E-03 2.126E-03 1.127E-03 6.529E-04 3.407E-04 3.818E-04 2,376FE-04

2.338E 03 2.837FE 03 1,621F 03 1.146FE 03 8.301F 02 8.122F 02 1.553E 03 1.,208F 03 0.9526

229.02 363,55 669. 66 1063,02 1392.96 1687.45 1958.10 2107.58 2107.58 2107.58 0.5997
0 9.860E-03 5.,036FE~03 2.225E-03 1,172E-03 6.7T626-04 T.809E-04 3.958E-04 2.464E~04

0 2.206€ 03 2.561E 03 1.698E 03 1.192F 03 8.597E 02 1.862E 03 1.610F 03 1.253€ 03 1.0217

242,37 446, 4% 708.68 928464 1124.97 1305.40 1405.05 1405.05 1405.05 0.5997
0 1.048E-02 5.596E-03 2.133E-03 1.131E-03 6.552E-04 7.582E-04 3.842E-04 2.391E-04

0 2.345E 03 2.846E 03 1,627€ 03 1.150E 03 8.330F 02 1.807€ 03 1.563FE 03 1.216E 03 1.0330

0

[}

40.0 35.0 3 12.0 153.27

40.0 35.0 4 8.0

40.0 35.0 4 12.0 152.68

oL OO0 OO oo

)
oo

40.0 35.0 4 16.0 114.51 181.77 334. 83 531.51 69€6.48 843,173 $79.05 1053,79 1053.79 1053.79 0.5997
1.115E-02 5.320E-03 2,4226-03 1.092€-03 3,947E-04 4.963E-04 4.T706E-04 2.323E-04

2.494F 03 2.706F 03 1.847E 03 1.111F 03 5.018F 02 1.183€ 03 1.915E 03 1.181E 03 0.9983

553. 42 553, 42 553.42 553.42 553, 42 553.42 553.42 553.42 553.42 0.5997
«625E-02 3.055E-02 6.097F-03 6.230E-04 3.203€-04 1.663E-04 8.355E-05 3,404E-05 2.T23E-05

3.369E 03 6.835€E 03 3,100E 03 4,753F 02 3.258E 02 2.114E 02 1.992E 02 1.385E 02 1.385E 02 l.l4l4

301,52 478,63 483,46 483.46 483.46 483,46 483.46 483,46 483.46 483.46 0.5997
0.0 1+845E-02 5.951E-03 1.702E-03 3.,467E-04 1.901E-04 1.028E-04 4.649E-05 3.719E-05

0.0 4.129E 03 3.026E 03 1.299F 03 3.526E 02 2.417€ 02 2.451E 02 1.891E 02 1.891E 02 0.7463

40.0 35.0 5 7.0 258.45 410.26 459. 24 459,24 459.24 459, 24 459.24 459,24 455,24 459,24 0.5997
1.96T7E~02 6.825E-03 2.690E—03 3,092E~04 1.696E-04 1.413E-04 6.,877E~05 3.317E-05

4.401E 03 3.471€ 03 2,052€ 03 3.145E 02 2.156E 02 3.368F 02 2.798E 02 1.687E 02 0,86732

40,0 35.0 6 1.0 634,99 634, 99 634,99 634,99 634.99 634, 99 634.99 634,99 634, 99 634.99 0.5997
4.444E-01 1.434E-01 4.583E-03 8.966E-04 3.247F-04 1.127E-04 9.016E-05 7.514E-05 1.972E-05 1.578E~05

5e085E 02 7,294E 03 1.026E 03 4.560F 02 2.477€ 02 1.146FE 02 1.146E 02 1.791E 02 8.024E Ol 8.024E 01 1.1324

40.0 35.0 3 2.0 503.99 503.99 503.99 503.99 503.99 503,99 503.99 503.99 503,99 503.99 0.5997
2.488E-01 1.109E-01 1.483E-02 8.956E-04 3,600E-04 1.466E-04 1.173E-04 4.525E-05 3.,394E-05 2,715E~05

2.867TE 03 5.639E 03 3.318E 03 4.554F 02 2.746E 02 1.491E 02 1.491€ 02 1.079E 02 1.381€ 02 1,.381E 02 1.0198

40.0 35.0 & 3.0 440.28 440,28 440.28 440,28 440.28 440,28 440.28 440.28 440.28 440,28 0.,5997
0.0 1.185E~01 2.5596-02 1.022E-03 4.420E-04 1.999E-04 1.599E-04 7.237E-05 2.512£-05 2.010E-05

0.0 6.028E 03 5.725€ 03 5.195€ 02 3.372E 02 2.033FE 02 2.033F 02 1.725€ 02 1.022E 02 1.022F 02 1.0335

40.0 31.0 1 1.0 1852.40 2940. 49 5416.43 8598.09 11266.67 13648.61 15837.81 17197.03 17197.03 17197.03 0.2976
0.0 1.194E-03 6.500E-04 3.,S156-04 4.227E~04 2.916€-04 1.620€-04

0.0 9.108E 02 6.611E 02 4.977€ 02 1.008E 03 1.186E 03 8.240f 02 0.3926

708.22 4299.04 5633.34 6824.31 7918.91 8598.52 8598.52 8598452 0.2976
0.0 1.180E-03 6,438E-04 3.882E-04 4.195E-04 2.894E-04 1.608E-04

0.0 9.004E 02 6.548F 02 4.936E 02 9.999E 02 1.177€ 03 8.176E 02 0.3892

805,48 286€403 3755.56 4549, 54 5279.27 5732.34 5732,34 5732.34 0.2976
0.0 1,167E-03 6.378E~04 3.851E-04 4.163E-04 2.872€-04 1.925E-04

0.0 B.902E 02 6.48TE 02 4.895E 02 9.924FE 02 1.168F 03 S.789E 02 0.3988

343.95 2133.39 2795.53 3386.55 3929.74 4241.38 4241.38 4241.38 0.2976
0.0 1.162E6-03 6.364E-04 3.847E-04 4.186E-04 2.887E-04 1.604E-04

0.0 8.867E 02 6.4T3E 02 4,891€ 02 9.97T9€ 02 1.175€ 03 8.157E 02 G.3867

895,97 1422, 26 1863.69 2257. 70 2619.83 2827.58 28217.58 2827.58 0,2976
0.0 1.289E~03 6.24TE-04 3.785€-04 4.123E-04 3.361E-04 1.906E~04

0.0 9,831E 02 6.354F 02 4.813E 02 $.829E 02 1.367FE 03 9.694E 02 0.4181

161.97 1219,08 1597.45 1935. 17 2245456 2423.64 26232, 64 2423.64 0.2976
1.275E-03 7.055E-04 4.3056-04 4.093E-04 3,335E-04 1.892E-04

«0 9.724E 02 7.176E 02 5.474E 02 9.756E 02 1.357F 03 9.620E 02 0.4268

363,96 670, 42 1064,22 1394.53 1689.35 1960.32 2111.86 2111.86 2111.86 0.2976
0.0 1.264E-03 7.007E-04 4.281F-04 4.,078E-04 3.324E-04 1.8B5E~04

0.0 9.641E 02 7.126E 02 5,442FE 02 9.722E 02 1.352E 03 9.586E 02 0.4247

40,0 31.0 3 10.0 183.42 291.17 536.34 851,38 1115.62 1351.48 1568425 1689.49 1685.49 1689.49 0.2976
0.0 1,237E-03 6, 882E-04 4.214E-04 2.859E-04 3,275E-04 1.857E-04

0.0 9.438E 02 7.000E 02 5.358E 02 6.815FE 02 1.332FE 03 9.444F 02 0.3964

40.0 31.0 3 12.0 152.85 242. 64 446.95 709.48 929.68 1126.23 1306.88 1407.91 1407.91 1407.91 0.297¢
0 0.0 6.T62E-04 4.150E-04 2.818E-04 3.227E-04 1.830E-04

0 0.0 6,818 02 5.276E 02 6.717E 02 1.313F 03 9.306E 02 0.3187

1060.06 1389.08 1682, 75 1952.65 2097.02 2097.02 2097.02 0.2976

0
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40.0 35.0 5 4.0 452.28

40.0 35.0 5 6.0
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40.0 31.0 1 2.0 926420 470425
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40.0 31.0 1 3.0 617.47 980,16
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40.0 31.0 2 6.0 306.42 486441
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40.0 31.0 2 7.0 262.64 416.92
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40.0 31.0 8.0 229.28
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40.0 31.0 4 8.0 228.38 667.80
1.268E-03 7,0326-04 4.2976E-04 4.106E-04 3.346E-04 1.898E-04
9. 675E 02 T.152FE 02 5.462E 02 9.787€ 02 1.3€61E 03 9.650FE 02 0.4270
706.71 926,05 1121.83 1301.77 1398.02 1398, 02 1398.02 0.2976
<0 .0 64 TB6E-04 4.1656-04 2.836E-04 3.,248€-04 1.842E-04
0 0.0 6.902E 02 5.295E 02 6.T6lE 02 1.321E 03 9.366E 02 0.3205
530.03 694.54 841.37 976.33 1048.51 1048.51 1048.51 0.2976
0.0 6.557E~04 4.040E-04 2.,756E~04 3.156E-04 1.789E-04
o 0. 6.669E 02 5.137E 02 6.5T1E 02 1.284E 03 $.099E 02 0.3111
551. 81 551481 551.81 551.81 551.81 551.81 551.81 551, 81 551.81 0.2976
1.604E-02 7.583E-03 2,657E-03 1.5156-03 1.859E-04 1.549E-04 7.965E-05 4.136E-05
3,588E 03 3.856FE 03 2.,027E 03 1.541F 03 2.363F 02 3.693F 02 3.240E 02 2.103E 02 0.9377
300.64 477,24 482.05 482,05 482.05 482.05 482.05 482.05 482.05 482.05 0.2976
0.0 1.109€-02 4.575€6-03 3.194%—03 1.478E-03 8.993E-04 4.231E-04 8.619E-05 4.727E-05
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SAMPLE PLUME RISE AND DRIFY

DEPOSITION DISTANCFS, MILFS 0.10 0.20 0.50 1.00 1.50 2. 00 2.50 3.00 4.00 5.00
PLUME RISE — METERS REL HUM

DRY WET STAB. WIND, DRIFT - GM/HR SQ M "
BULB BULB CLASS KNNTS DRIFT - GM/HR FRAC SOL

0.0 0.0 2.481F 03 2.327€ 03 2,437€ 03 1.504F 03 1.143E 03 1.009E 03 3,506E 02 2.404E 02 0.8867
40.0 3t.0 5 7.0 257.69 409,06 457.91 457.91 457.91 457.91 457,91 457.91 457.91 457.91 0.2976

0.0 0.0 1,123E-02 4.872E-03 3,346E~03 1.6956~03 1,055E-03 6.684E~04 7.687E-05 4.216E-05

0.0 0.0 2.512E 03 2.478E 03 2.552EF 03 1.724FE 03 1.341F 03 1.593E 03 3,127E 02 2.144E 02 0.9821
40.0 31.0 & 1.0 633,01 633,01 633.01 633.01 633.01 €33,01 633,01 633.01 633,01 633.01 0,2976 >

2.670F~01 1.103E-01 2.169E-02 1.,140E-03 4.933£-04 2.231E-04 9.693E-05 8.078£-05 2.804F-05 2.,243E~05
3,055E 03 5.608F 03 4.853FE 03 5.797€ 02 3.763F 02 2.269F 02 1.232€ 02 1.926E 02 1.141F 02 1.141F 02 1.1761
40,0 31.0 € 2.0 502.42 502.42 502.42 502,42 502.42 502,42 502.42 502.42 502.42 502.42 0.2976
64 151E~02 2.783E~02 3.687E-03 4.576E-04 2.228E-04 1.782F-04 B8.954E-05 3.648F-05 2.918E-05
34128E 03 64227E 03 1.875F 03 3.491F 02 2.266F 02 2.266E 02 2.134E 02 1.4B4E 02 1.484E 02 0.9678
40.0 31.0 ] 3.0 438.90 438.90 438,90 438,90 438490 438,90 438.90 438,90 438,90 438,90 0.2976
0 0.0 14630E-02 64357E-03 1.819E-03 2.540E-0% 2.032E-04 1.099E-04 4.971E-05 3,977E~05
0 0.0 3.647E 03 3,233E 03 1,388E 03 2.584E 02 2.584F 02 2.620E 02 2.022F 02 2.022E 02 0.7292
€0.0 59.0 1 1.0 1764.57 2801.08 5159.63 8190.38 10732.43 13001.41 15086.81 15757.22 15757.22 15757.22 0.9436
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
543,41 7878461 7878,61 7878.61 0.9436
0.0 0.0

o
[} 0.
60.0 59.0 A 2.0 882.29 1400, 54 2579.81 4095, 20 5366422 6500.71
.0 0.0 0.0 0.0 [}
«0 0.0 0.0 0.0 [}
588419 933, 69 1719.88 2730.13 577.48 4333, 80
0.0 0.0 0.0 o]
0.0 0.0 0.0 0
694.26 1278.83 2030,02 660.08 3222.45
0.0 0.0 0.
Q.

0.0
252.41 5252441

0.0

0.0
878,65 3878.65

0.0

0.0
585.76 2585.76

0.0

0.0
216437 2216437

0.0

¢.0

[

60,0 59.0 1 2.0 5
0
0
3
0
0
2
0
0
2
0
0

864,70 1930.06 1930.06
0
0
1
0
0
i
0
[
1
0
0
1
0
0

028,93 252.41

60.0 59.0 2 4.0 437,36 739.33 878.65 0.9436

0.0
852.56 1353.35

0.0

0.0
730.7¢ 1160.01

0.0

0.0
637,72 1012.31

0.0

60.0 59.0 2 6.0 291.57 462,84 773.38 148.30 585.76 0.9436

o o0 (=N~ [N
oo oo oo o0

60.0 59.0 2 7.0 24%.92 396.72 520.04 841. 40 216,37 0.9436

(=N~ == oo

Qo
P
.« *
(=R =] o0 (=N =] oo (=N (=N =] Qo Q0
[=R=]

QOrOO~OOMmOOROONOCOWOO
(=N~

P
.

60.0 59.0 3 8.0 218.10 346,21 606.95 930,06

0.0

QO [~R~-]
€ .

PR
..
..
..
..

0.0
544 .05 1544,05
0.0
0.0
286,71 1286. 71
0.0

0.0
60.0 59.0 3 10.0 174,48 276.97 510.17 809, 85 061.20 285,56 544.05

QO (=N~
)
[~R-] oo o0 =R} oo
..
..
o0
P

60.0 59.0 3 12.0 145.40 230, 80 425,15 674,88 884¢34 071.30 286.71

(==
)
o0 ©O0 OO
PR
(=N =) QO
55
..
[~X=]
o .
co COmOOmOOHOO0QOOmROONOONDODOWOQOWNMODO~NO
Y
>
w
.
-
w
oo ©o
..
Qoo
..

0.0
914,50 1914.50
0.0

60.0 59.0 4 8,0 217. 12 344. 65 634,85

v
0
-]
.

-
>

914.50

(=X =] o Q o0 (=N =] [=N~] [=N=) [=]

ocomoO0o

0

[
007.77 1320.55

Q

[}

co
N
=¥}
N
by
COmOOFOQ-OOHOOFOOROOND
Bty
oo
v .
OO0 COHOO-OOFROOCHOO~BONOONOOWOOWOO

o0
. .

0.0
276433 1276.33
0.0 0
0.0 0
0
0

60.0 59.0 4 12.0 144,74 229. 17 423,24 671.85

880.37 066. 49 276.33

)
[=N=} [=X~]
oo

oo (=N~
[~X=1

60.0 59.0 4 16.0 108.56 172.33 317.43 503.89 660.28 799. 87 928.17 957.25 957.25

0.0

. 0.0 0.0 d

530.45 530.45 530.45 530.45 530.45 530.45 530.45 530.45 0.9436
0.0 3.475E-03 1.466E-03 1.439E-03 B,325E~04 3,512€-04 1.373E-04

<0 2.651E 03 1.491F 03 1.829E 03 1.984F 03 1.429E 03 6.980E 02 0.7779

463,39 463,39 463.39 463,39 463,39 463,39 463,39 463,39 0.9436

0 0.0 1.954E-03 1.978E-03 1.013E-03 1.064E-03 4.739E-04 2.426E-04

0 «0 1.490€ 03 2.012€ 03 1.288E 03 2.535E 03 1.928F 03 1.234E 03 0.8091

440.19 440419 440.19 440,19 440.19 440.19 440.19 440419 0.9436

[} 0.0 C.0 9+243E-04 1.136E-03 6.573E-04 5.315E-04 2.721E-04%

0 0.0 0.0 9.401E 02 1.444E 03 1.567E 03 2.162E 03 1.384E 03 0.5785
606453 606.53 €06,53 606,53 606,53 606,53 606453 606.53 606.53 0.9436
24613E~02 6.,260E-03 1.447E-03 2.677E-04 1.532E-04 9.713E-05 4,731E-05 2.7Q8E-QS

5.846F 03 3,183E 03 1.104E 03 2.722E 02 1.948E 02 2.315€ 02 1.925F 02 1.377€ 02 0.8613
481440 481.40 481.40 481.40 481.40 481.40 481.40 481,40 48l.40 0.9436
1.811E-02 5.433E-03 3.0856-03 1.302E-03 5.204E-04 1.253£-04 6.102E-05 3.493E-05
4,052F 03 2.763E 03 2.353E 03 1.324E 03 6.616E 02 2.986E 02 2.483E 02 1.776E 02 0.9165
420.54 420. 54 420,54 420.54 420454 420.54 420.54 420.54 420.54 420.54 0.9436
0.0 7.3476-03 3.951E-03 1.760E-03 9.012E-04 3.981€-04 7.096E~-05 4.062E-05
0.0 3.736E 03 3,014E 03 1.790F 03 1.146E 03 9.490€ 02 2.887F 02 2.066E 02 0.8588
753.82 2784.02 5128.23 8140.54 10667.12 12922.30 14995.01 15585.06 15585.06 15585.06 0.6273
T.068E-02 2.144E-02 4.924E-03 2,107E-03 1.083E-03 1.111€-03 7.592€-04 3.516E-04 2.139E~04
3.594E 03 4.T9BE 03 2.504F 03 1.607E 03 1.102F 03 1.412F 03 1.810f 03 1.430F 03 1.088E 03 1.4927
876,91 1392.01 2564412 4070, 27 5333.56 6461.15 7497.51 7792.54 1792, 54 7792.54 0.6213
6.775E-02 2.092E~02 4.847E-03 2.082E-03 1.072€-03 1.101E-03 7.527E-04 3.486E-04 2.121E-04
3.446F 03 4.,682E 03 2.465F 03 1.588F 03 1.091F 03 1.400€ 03 1.794E 03 1.418E 03 1.079E 03 1.4631
584,61 928,01 1709.41 2713.51 3555.71 4307.43 4998.34 5195.02 5195.02 5195.02 0.6273
T.383E-02 1.605E~02 4.772E-03 2.,057E-03 1,062E-03 1.092E-03 7.464E-04 4.441E-04 2.103E-04
3.755€ 03 3,592E 03 2.427F 03 1.569E 03 1.080F 03 1.388F 03 1.779E 03 1.807F 03 1.069E 03 1.4248
60.0 53.0 2 4.0 434,61 689,90 1270.81 2017.29 2643.39 3202.24 3715.87 3834.96 3834.96 3834.96 0.6273
T.157€-02 1.581E~02 4,738E~03 2,049E-03 1.060E-03 1.091E-03 7.516E-04 3.480E-04 2.117E-04
3.640E 03 3.53BE 03 2.409F 03 1,563 03 1.078E 03 1.388F 03 1.792F 03 1.416E 03 1,077¢€ 03 1,.3812
289,74 459, 94 847.21 1344486 1762.26 2134, 83 2417.25 2556464 25564 64 2556,64 0.6273
[¢] 1.512E-02 4.597E-03 2,001E-03 1.,039E-03 3,701E-04 7.390E-04 4.397€E-04 2.082E-04
Qe 3.3826 03 2.338E 03 1,527E 03 1.,057E 03 4.705% 02 1.762E 03 1.789F 02 1.059E 03 1.0327
394,23 726.18 1152. 74 1510.51 1829.85 2123,36 2191.40 2191. 40 2191.40 0.6273
4 1.053E-02 5.3556-03 1.978£-03 1.029E-03 3.685E~04 8.604E-04 4.361E~04 2.064E-04
0 24357 03 2.,723E 03 1.509E 03 1,047 03 4.685E 02 2.051€ 03 1.774E 03 1.050€ 03 1.0015
344,01 633.68 1005.90 1318.11 1596. 78 1852.90 1908.12 1908.12 1908.12 0.6273
0 1.,0336-02 5.291€6-03 1.9€¢1E-03 1.022E-03 3.679E-04 8.573E-04 4.345E-04 2.056E-04 ’
Q 2,312E 03 2.691F 03 1,496E 03 1.039E 03 4,677 02 2.044E 03 1.768F 03 1.046E 03 0.9925
173,37 275.21 506,94 804,72 1054449 1277.42 1482432 1526.50 152¢,50 1526,50 0.6273
0 9.918E~03 5.143E~03 2.289E~03 1.210E-03 7.003E-04%4 8.434E~04 4.274E~-04 2.023E-04
[} 2.219E 03 2.615F 03 1.746E 03 1.231€ 03 8.904F 02 2.011€F 03 1.739E 03 1.029E 03 1.0401
60.0 53,0 = 12.0 144,48 229.34 422445 670,60 878.74 1064.52 1235,26 1272,08 1272.08 1272.08 0.6273
1.095E-02 5.002E-03 2.239E-03 1,188€-03 6,889E-04 B8.300E-04 4.205E-04 2.617E-04
2.450F 03 2.544E 03 1,708F 03 1,208E 03 8,759 02 1.979E 03 1.711F 03 1.331F 03 1.0653
€0.0 53.0 4 8.0 215,712 342,44 630,17 1001, 29 1312.06 1589, 44 1844.39 1892.39 1892.39 1892,39 0.6273

957.25 0.9436
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60.0 59.0 5 4.0 427.88 530,45
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60.0 59.0 5 6.0 285.25 452.81
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60.0 59.0 5 7.0 244,50 388.12

QO
N

60.0 59.0 € 1.0 €06.53

60.0 59.0 6 2.0

00 0o oo
[=X=] oo (=N~ oQ

0

0
481.40

]

0

60.0 59.0 3} 3.0

o0 co o0

oo
..
(=N~}

60.0 53,0 1 1.0

60,0 53.0 1 2.0
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oo Co=~o0oo

60.0 53.0 1 3.0
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60.0 53.0 2 6.0
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60.0 53.0 2 7.0 248,35
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60.0 53,0 3 8.0 216.72
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60.0 53.0 3 10.0
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DEPOSITION DY STANCES,

BRY
BULB

60.0

60.0

60.0

60.0

60.0

60.0

60.0

60.0

60.0

60.0

60.0

60.0

60.0

60.0

60,0

60.0

60.0

60.0

60.0

60.0

60.0

60.0

60.0

60.0

60.0

60.0

80.0

80.0

80.0

80.0

80.0

WET STAB., WIND,
BULB CLASS KNOTS
53.0 4 12.0
53.0 4 16.0
53.0 5 4.0
53.0 5 6.0
53,0 5 7.0
53.0 6 1.0
53.0 & 2.0
53.0 6 3.0
47.0 1 1.0
47.0 1 2.0
47.0 1 3.0
47.0 2 4.0
47.0 2 6.0
47.0 2 7.0
47.0 3 8.0
47.0 3 10.0
47.0 3 12.0
47.0 4 8.0
47.0 4 12.0
47,0 4 16.0
47.0 5 4.0
47.0 5 6.0
47.0 5 7.0
47.0 L] 1.0
47.0 L] 2.0
47.0 L] 2.0
79.0 1 1.0
72.0 1 2.0
9.0 1 3.0
79.0 2 4e0
79.0 2 6.0

MILES 0.1l0

o Q

(=R <o

143,81

Q0

107.86

[=X=]

424,98

oW o0 o

283.32

242.85

oo (o~ [=X=1

oQ

602.08
4.665F-01
$.315€ 03

477.87
24598E-01
2.973E 03

417,46

743.62

oo oo

comgo

871.81

oo

581.21

D.O
.
oQ QO (==} O

432,00

288,00

246.86

[=¥=] oo oo

[=R=]

215.40

172.32

)

oQ oQ Qo

143.60

216.39

o0 ©0O0 ©OQ Q0O

)
(==

142,93

(=N =]

107.20

oo
.
[~ N-=] QO [~R=)

422.23

oo
..

28l.48

241,27

~x-1 [~ N =]

00 QO

597.84
2.800E-01
3.204E 03

4T74.51

[}
o
414,52
0
[+

833,29

555,53

[~N=] QQ

0.20

228.29

171.22

526. 86
£.902E-02

0.0
602,08
1,498E-0L
T.620€ 03
477,87
1.716€-01
8.728E 03
417,46
1.,235E-01
&.283E 03
2767. 82

383.91

(=N (~N=)

922,61

[~ OO0

685.76

QO ©oQ

457.17

(=} =] [=R-=]

Qo

391.86

oo
(=N =]

341.93

273.54

[=N=] Qo

227.95

(=N -] (=N =) [=¥=) (=N~

340.33

QO [~x=1

226489

170.16

[=R=] [N =] =2~ [+~ (=N =)

523.45

(=N~ Qo QO

446,83

382.99

597. 84
1.156€-01
5.878E 03

474,51
€+437E-02
3.274E 03

414,52
7.076E-02
3.598E 03

2645.55

322.78

881.85

654,71

oo (=N =] o0 (=R =]

Py

436,48

oo [=¥~=] (=R =] oo ~0oo0

(=]
. .

105

SAMPLE PLUME RISE AND DRIFT

0.50

1.037E-02
2.321E 03
420.52
1.099E-02
2.459E 03
315.39
L.166E-02
2.609€ 03
526,86
2.T06E-02
6.054E 03
460. 26
1.918€-02
4,293 03
637,21
2.044E-02
4.575 03
602.08
4.T8TE-03
1.071E 03
477.87
1.546E-02
3.460E 03
417.46
2.025€8-02
4.532E 03
5098, 37
0.0
0.0
2549.19

e
3
&

263.18

OCOHOO=OO

842,12

[=N=) o0 © o (=¥~

.
[= N

721.82

oo Qo oQ o0 (=R -]

503, 87

419,89

626,89

[=N=] [~N-1 QO [=X-] oQ

417.93
0
0

313. 44
0
0

523,45
2.129e-02
4.T64E 03

457.27
1.014E~-02
2.268BE 03

434.37
1.170E-02
2,619€ 03

597. 84
2.2T3E-02
S.085E 03

474,51
2.911E-02
6€.513€ 03

414,52
1. 7026-02
3.809E 03

4873, 14

436,57

OO OO-OONTO
Lo
N
+
.
w
©

804.00

Qo (=R~ Qo

o0

0
629.84

1.00

5+313E~-03
2.T0Q2E 03
667.53
5.022E-03
24554E 03
£00. 64
5.585€~03
2.840F 03
526486
3.580E-03
1.820EF 03
460,26
6.183E-03
3.144E 023
437.21
7.090E-03
3.605€E 03
602.08
9.366E-04
4.763E 02
477.87
9.337€-04
4.T48E 02
417.4¢
1.064E-03
5.410F 02
8093.14
2.813€-03
1.431€ 03
4046.58
2.769E-03
1.408E 03
2697.72
2.727€-03
1.387€ 03
2005.18
0.0

0.0
1334,.78
0.0

0.0
1145.81
0.0

0
999.81

799. 85

666.54

995.12

ob b0 bbb oo

663a42

(=M= (=N~} =R~ S o oo
.

.
oo o0

497.56
[}
0

523.45
6.737€-03
3.426F 03

457.27
4.768E-03
2.424E 03

434,37
5.076E-03
2.581% 03

597.84
1.195E-03
6.075€ 02

474,51
3.855E-03
1.961F 03

414,52
5.048E-03
2.567E 03

T135.63
0.0
0.0

3867.82
0.0
0.0

2578.54
0.0
0.0

1914, 39
0.0

0.0
1276.26

0.0

0.0

1.50

2.4Q0

PLUME RISE ~ METERS
DRIFT ~ GM/HR SQ M
DRIFT - GM/HR

1.969€~03
1.502€ 03
874,71
2.248E-03
1.715€ 03
656.03
2.154€E-03
1l.643E 03
526.86
6.480E-04
4.943E 02
460426
1.769E~03
1.349€ 03
437421
1.57T7E-03
1.203€ 03
602.08
3.391E-04
2.587E 02
4717.87
3.753E-04
2.863F 02
417.46
4,602E-04
3.510¢€ 02
10605,02
1.112€-03
8.485E€ 02
5302.51
1.252€-03
9.553E Q2
3535.01
1.237€-03
9.439E 02
2627.52
1.233€E-03
9.408EF 02
1751.68
1.205E-03
9.189€ 02
1501444
1.191E-03
9.084E 02
1310.12
1.180E-03
9.004E 02
1048.10
1,309€-03
9.983E 02
873.42
1.280E-03
9.T6TE 02
1303.98
1.185E-03
9.042€ 02
869432
1.286E-03
9.807€ 02
651.99
1.232E-03
9.398€E Q2
523.45
2.77T1€~03
2.114E 03
457.27
3.328E-03
2.539€ 03
434,37
2.967TE-03
2.262€ 03
557,84
3.116E-04
2.377€ 02
474,51

4, T785E-04
3.650€ 02
414.52
5.160E-04
3.936E 02
10136.53

=k-1

..

068.27

[=N=]

378.84

508.56

(=N~ Qo

672.38

COrOONOCOWOOWVMOC

oo
D)

1.026E-03
1.044E 03
1059.63
1.193€E-03
1.213€ 03
194.72
1+150€-03
1.17Q0€ 03
526. 86
24162E-04
2.199E 02
460. 26
3.602E-04
3.663E 02
437.21
3.211E-D4
3.266E Q2
602,08
1.177€-04
1.197€ 02
411,87
1.529E-04
1.555¢ 02
417. 466
2.081E-04
2.116F 02
12847.05%
6.021E-04
64124 Q2
6423,53
5+ 960€-04
6.062E 02
4282.35
5.900E-04
6.001E 02
3183.01
6+ T56E- 04
6.871E 02
2122.01
6« 624E-04
6.737€ 02
1818.87
6+560E-04
6.672E 02
1587.10
6.514E-04
6.625E 02
1269.68
6.391E-064
6.501E 02
1058.07
6. 2T3E-04
6.38lE 02
1579. 66
6.542E-C4
6.654E 02
1053,11
6.300€E-04
6.407E 02
786,83
6.927€-04
7.045€ 02
523, 4%
8.924€E-04
9.076E 02
457.27
1.540€-03
1.566E 03
434,37
1.765E-03
1.795F 03
597.84
2.337E-04
2.377€ 02
4T4.51
2.329€-04
2.369E 02
414,52
2.653E-04
2.698F 02
12279.53

N
=3

139. 177

093,18

oo (o= oo

038.91

o0

025.94

OCONOOWOOFO OO

(=N~
v .

3.695E-04
4.698€ 02
1229.59
6.918E-04
8. 795€ 02
922,19
6.699E-04
84517 02
526486
1.729E-04
2.199E 02
460,26
1.975E-04
2,511 02
437,21
1.761€E-04
2.239€ 02
602,08
9.,418E-05
1.197€ 02
477.87
1.223e-04
1.555€ 02
417,46
9.042E-05
1.150E 02
14907.71
5. 845E-04
T.431E 02
1453.86
1.722E-04
2.189E 02
4969.24
1.716E-04
2.181E 02
3693,56
4.,085E-04
5.194E 02
2462.38
4.016E-04
5.105€ 02
2110.61
3. 982E-04
5.062E 02
1841.67
3,959E-04
5.033F 02
1473,34
3,893E-04
4,950 02
1227.78
3.830E-04
4.869E 02
1833,03
3.976E-04
5.055€ 02
1222,02
3.844E-04
4.890E 02
$16.52
4.272E-04
5.4326 02
523,45
1.939€-04
2. 465E 02
457.27
9.369E~04
1.191€ 03
434,37
8.352E-04
1.062¢ 03
597.84
1, 016E-04
1.291€ 02
474,51
1.124E-04
1.4288 02
414,52
1.3776-04
1.751€ 02
14217.52
0.0
0.0
7108.76
0.0
0.0
4739.17

84639604
2.059€ 03
1261.59
B.363E-04
1.993€ 03
946.19
8.103E-04
1.932€ 03
526,86
8.689E-05
2.071E 02
460426
1.068E~04
24546E 02
437.21
9,522E-05
2.270E Q2
602.08
2.747€-05
6.548E Q1
417.87
4.T17E-05
1.124F 02
417.46
7.535€-05
1.796E 02
15422414
5.996€E-04
1.429€ 03
TrLL.Q7
5.9456-04
1.417€ 03
5140.71
5.894E-D4
1.405¢ 03
3793.64
5.937E-04
1.415€ 03
2529.09
5.838€-04
1.392€E 03
2167.79
54 789E-04
1.380€ 03
1887.37
5.769E-04
1.375E 03
1509.89
4.459E-04
1.063E 03
1258.25
4.288E-04
1.046€ 03
1871.47
5.814E-04
1.386E 03
1247.65
4.421E-04
1.054E 03
935.74
4,284E-04
1.021E 03
523.45
1.616E-04
3.852€ 02
457.27
4.408E-04
1.051€ 03
434.37
3.930E-04
9.368E 02
597.84
8.464E-05
2,018 02
4T4.51
9.363E-05
2.2328 02
414.52
1.148E-04
2.736€ 02
14217.52
0.0
0.0
7108.76
0.0
0.4
4739.17
0.0
0.0
3490.08
0.0
0.0
2326.72
0.0
0.0

44378E-04
1.781¢% 03
1261.59
4,237E-04
1.724E 03
94 €. 19
4.105E-04
1.670E 03
526,86
3,540E-05
1.440E 02
460. 26
4,829E-05
1.965E 02
437,21
7,142€-05
2.905€ 02
602.08
2.060E~05
8,381E 01
477,87
3.538€-05
1.439E 02
417,45
2.615E-05
1.064F 02
15422.14
2.723E-04
1.108E 03
7711.07
2. 699E-04
1.098E 03
5140, 71
2.676E-04
1.089E 03
3793.64
2. 695E-04
1.097€ 03
252,09
3.1626~-04
1.287€E 03
2167.79
3.136E-04
1.276€ 03
1887.37
3.125€E-04
1.271€ 03
1509.89
3.073E-0%
1.250E 02
1258.25
3.024E-04
1.230E 03
1871.47
3.149€-04
1.281€ 03
1247.65
3.047E-04
1.240E 03
935, T4
2.951€~04
1.201€ 03
523,45
5.391E-05
2.193E 02
457.27
8.978E-05
3,653 02
434,37
84004E-05
3.256E 02
597.84
2.928E-05
1.1$5E 02
474.51
3.814E~05
1.552E 02
414,52
5.191E-05
2.112F 02
14217.52
0.0
0.0
7108.76
0.0
9.0
473%. 17
0.0
0.0
3490.08
0.0
0.0
2326.72
0.0
0.0

2.072E-04
1.054% 03
1261.59
2.637E-04
1.341¢ 03
946.19
2.554E-04
1.299€ 03
526,86
2.8322€-05
1.440F 02
460,26
3.863E-05
1.965€ 02
437,21
3.444%-05
1.7528 Q2
602.08
1.6486-05
8.381F 01
417.87
9.905E-06
5.037¢ 01
417,46
2.092€-05
1.064F 02
15422,14
1.805€-04
9.180F Q2
7711.07
1.790E-04
9.100€& 02
5140.71
1.774E-04
9.023E 02
3793.64
1.,787e~-06
9.087€ 02
2529.09
1.757€-04
8.933E 02
2167.79
1.742€8~04
8.858E Q2
1887.37
1.735E~04
8.825E 02
1509.89
1.707E~04
B8.680F 02
1258.25
1.679€~04
8.540€ 02
1871.47
1.749€E~-04
8.895E 02
1247.¢5
1.692E~04
8.605E 02
935.74
1.639E~04
8.333€ Q2
523,45
4.313E~05
2.193€ 02
457,27
44926E-05
2.504E Q2
434.37
4.390E-05
2,232E 02
597.84
2.351E-05
1.195€ 02
474.51
3.051E-05
1.55%2€ 02
414,52
2.256E-05
1.147€ 02
14217.52
0.0
0.0
7108.76
0.0
Q.0
4739.117
0.0
0.0
3490.08

REL HUM
FRAC SOL

0.9979
0.6273

1.0709
0.6273

1.0813
0.6273

0.9887
0.6273

0.7756
0.6273

0.8199
0.6273

1.1739
0.6273

1.2762
0.6273

0.9588
0.3453

0.5470
0.3453

0.5103
043453

0.5050
0.3453

0.429¢
0.3453

0.4379
0.3453

G.4339
0.3453

0.4317
0.3453

0.4108
0.3453

0.4037
0,3453

0.4346
0.3453

0.4062
0.3453

Q.4065
0.2453

0.9477
0.3453

0.8993
0.3453

0.9110
0.3453

1.2207
0.3453

1.0050
0.3453

0.8806
0.9568

0.0
0.9568

Q.0
0.9568

0.0
0.9568

0.0
0.9568

0.0
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SAMPLE PLUME RISE AND DRIFT

DEPOSIYION DISTANCES, MILES 0.10 0. 20 0.50 1.00 1.50 2.00 2.50 3.00 4.00 5.00
PLUME RISE - METERS REL HUM
DRY WET STAB., WIND, DRIFT - GM/HR SQ M
8ULB BULB CLASS KNOTS DRIFT — GM/HR FRAC SOL 4

80.0 T79.0 2 7.0 235.68 374,12 689, 14 1093,94 1433.46 1736.52 994.33 1994,.33 1994.33 0.9568
0.0 Q 0.0 0.0
0.0 [} 0.0 0.0
250,35 1514.69 725.22 0.9568
0.0 0 0 -
0.0 0 [ 0.0
000.28 1211. 75 388417 0.9568

..
[=%-]
oo
)

oo

.
o

N

[=]
(=N~

[=%~]

0.0
80.0 179.0 3 8.0 205.58 601.11 954.20 135,22 1735.22
Q0.0 0.
0.0 0.
388.17 1388.17
0.0 0.
0.

0.

w

N

<

.

w

w
o0 ©O

..
oo
oo
..

(=N~
..

(=X (=N~

80.0 79.0 3 10.0 164,46 261.07 480,89 763.36

OO0~ O0

[~X-]
..
(=X -]

.
[oX=]
v .

1
0 0.0

156.81 0.9568
1

. .
. .

80.0 79.0 3 12.0 137,05 217,55 400. 7% 636,13 833.57 009.79 156.81

0

(=]
SO oo
.o
=X~

(=N =] oo [~ ]
oo

(=X~
)
(==
QOO0
v .
..
oo

80.0 79.0 4 8.0 204.49 324.60 597.92 949.13 243.72 506,65

..
v,
co

0.0
80.0 79.0 &4 12,0 136,32 216.40 398.61 632.76 829.14 145.78 0.9568

1
1
4
004, 44
[

0

0 0.0
1718.68 0.9568
0

0

SO (==
oo L=N=1
.
oo [=N=1 oo oo

(=N =]

474.57 621.86

..
(=N~ QO [=X=]

0.0
80.0 79.0 4 16.0 102.24 162.30 298,96 753,33 859.34 859.34 859.34 0.9568

oo (=N oo [=N~] (=R}
.« .

oo COm OO OO™OO
[N QO [=X=] [=N~=] QO

oo [=N=] .OO oo
PR
(==

[N [=N=] [=X=]
PRy
[=X=]
[N
[~N =]
e
oo oo 00 oo
oo co
..

.0

. <0 0.0
80.0 79.0 5 4.0 401.86 504.52 504,52 504.52 504.52 504.52 504.52 504.52 504.52 504.52 0.9568
[} 44.696E-03 3.340E-03 1.409E-03 1.383E-03 8.001E-04 3.376E-04 1.325E-04

0 2.388E 03 2.548E 03 1.433F 03 1.758E 03 1.907E 03 1.373€ 03 6.738E 02 0.9322
440,73 440,73 440.73 440,13 440.73 440.73 440.73 440.73 0.9568
0 0.0 1.880E-03 1.,903E-03 9.7456-04 1.023E-03 4.560£-04 2.3356-04
0
0
0

..
oQ

80.0 T79.0 5 6.0 26791

oo [=R=]
.

(== oQ

0.0 1.434E 03 14936F 03 1,239€ 03 2.440F 03 1.855E 03 1.187E 03 0.7786

80.0 79.0 5 7.0 229.64 418.66 41B.66 418.66 418.66 418.66 418.66 418,66 418.66 0,9568

0.0 20109€-03 146444E-03 1.093E-03 6.3286-04 5.117E-04 2.620E-04

0.0 1.609E 03 1.468E 03 1.390F 03 1.508E 03 2.082E 03 1.332E 03 0.7245

]

[}
80.0 79.0 6 1.0 574.16 574.16 574. 16 574.16 574.16 574. 16 574.16 574.16 574.16 574.16 0.9568
] 2.499E-02 5.987E~03 5.373E-04 2.618E-04 1.498E-04 9.499E-05 4.62TE-05 2.649E-05
o 5.592E 03 3.045F 03 4.099E 02 2.662E 02 1.905FE 02 2.264FE 02 1.883F 02 1.347€ 02 0.7757
455,71 455. 71 455,71 455.71 455,71 455, 71 455.71 455,71 455,71 455.71 0.9568
1.736E-02 9.450E-03 2,9576-03 9,522E-04 1.935E-04 1.226E-04 5.974E-05 3,420E-05
3.884E 03 4.806F 03 2.256F 03 9.685F 02 2.460E 02 2.923E 02 2.431E 02 1.739€ 02 0.9930

0
0
398.10 398,10 398.10 398,10 398.10 398,10 398.10 398.10 398.10 0.9568
0
o

[~N-3

80.0 79.0 6 2.0

VO 0OoOwoOO ©Oo

80.0 79.0 6 3.0 3%8.10
0.0 7.051€-03 4,004E-03 1.,689E-03 B8.650E-04 3.821F-04 6.952E-05 3.980E-05
0.0 3.586E 03 3.055€ 03 1.718E 03 1.100E 03 9.108E 02 2.828E 02 2.024E 02 0.8375
645,87 2612+ 66 4812.55 7639.48 10010.55 12126.91 13900.95 13900.95 13900.95 13900.95 0.6430
6.589E-02 1.947E-02 4.352E~03 1.859E-03 1,T14E-03 6.458E-~04 8.503E-04 2,938E-04 2.396E-04
3.351E 03 4.357€ 03 2.,234F 03 1.418E 03 1,743E 03 8.211E 02 2.027E 03 1.602E 03 1.218E 03 1.4484
822,94 1306.33 2406, 28 3819.75 5005.28 6063, 46 6950.48 6950.48 6950.48 6950.48 0.6430
T.184E-02 2.223€-02 4#.318E-03 1.835E-03 1,695E-03 6.425E-04 8.422E-04 3.900E-04 2.373€-04 ]
3.653E 03 4.974E 03 2.196F 03 1.400E 03 1,724E 03 8.169E 02 2.008E 03 1.587E 03 1,207€ 03 1.5096
80.0 71.0 1 3.0 548,62 870.89 1604418 2546,50 3336.85 4042431 4633,65 4633.65 4633, 65 4633.65 0.6430
6.B883E-02 2.167E-02 5.070E-03 1.812E-03 5,072E-04 1.1756~03 8.,343E-04 3.863E-04 2.350E-04
3.500E 03 4.849E 03 2.578E 03 1.382F 03 5.159E 02 1.494E 03 1,989 03 1.572F 03 1.195E 03 1.4718
407.13 646,29 1190, 47 1889.75 2476.27 2999. 79 3409. 65 3409.65 3409. 65 3409,65 0.6430 ¥
T+568E-02 2.135E-02 5.037E~03 1.807€-03 5.101E-04 1.186E~03 8.418E-04 3.897E-04 2.371E-04
2.849E 03 4.777E 02 2.562F 03 1.378E 03 5.188E 02 1.508E 03 2.007E 03 1.586F 03 1.,206E 03 1.4961
271.42 430. 86 793.65 1259.84 1650.85 1999. 86 2213.10 2273.10 22173.10 2273,10 0.6430
[+ 1.600E~02 4.878E-03 2,127E-03 1,1056-03 1.164E-03 8,261E-04 3.824E-04 2,327E-04
0 3.580E 03 2.481E 03 1.622E 03 1.124E 03 1.480E 03 1.969E 03 1.556E 03 1.183E 03 1.1570
80.0 Ti.0 2 7.0 232.65 369.31 680, 27 1079.86 1415.01 1714.17 1948,37 1948.37 1948,37 1948.37 0.6430
0
(s}

80.0 71.0 1 1.0

o0 (=N oo OO O

80.0 71.0 1 2.0

Qo
..
[~¥=1

80.0 71.0 2 4.0

80.0 T71.0 2 6.0

(=R~ [=R-] (=N~

(== (=Rl

oo
..

1.564E~02 4.803€E~-03 2.101E-03 1.094E-03 1.153E-03 8.185E-04 3.789E-04 2.3058-04

3.499E 03 2.442E 03 1.602E 03 1.112E 03 1.466E 03 1.951E 03 1.541E 03 1.172E 03 1.1409

202.90 322.08 593.29 941.78 1234,08 1494,98 1694.79 1694.79 1694.79 1694.79 0.6430
1.533E-02 4.743E-03 2.081E~03 1,086E-03 1.149E-03 B8.154E-04 3.774E-04 2.296E-04

3.430E 03 2,412E 03 1.588E 03 1.104E 03 1,461E 03 1.944E 03 1.536F 03 1.168F 03 1.1297

257. 67 474,63 753.43 987.27 1195.99 1355.83 1355.83 1355,83 1355.83 0.6430
1.046E-02 5.443E-03 2,032E-03 1.,064E-03 1.128E-03 8.007E-04 3.706E-04 2.254E~04

2.340E 03 2.768E 03 1.550E 03 1.082E 03 1.434E 03 1,909 03 1.508€ 03 1.146F 03 1.0599

2l4. 72 395,52 627.85 822.72 996.66 1129.86 1129.86 1129.86 1129.86 0.6430
1.003E-02 5.286E-03 1.985E-03 1,043€-03 1.108E-03 7.865E—-04 3.640E-04 2.214E~04

2.245E 03 2.688E 03 1.514E 03 1.,061E 03 1.409E 03 1.875E 03 1.481FE 03 1.126E 03 1.0338

201.78 320. 320 590, 00 93€.56 1227.24 1486, 70 1677.91 1677.91 1677.91 1677.91 0.6430
0 1.540E-02 4.T66E~03 2,092€-03 1,091E~03 1.160E~03 8.230E-04 3.810E-04 2.318E-04

0 3.446E 03 2.424E 03 1.596E 03 1.110E 03 1.474FE 03 1.962€ 03 1.550F 03 1.179F 03 1.1373

213,53 393.33 624.317 818,16 991.13 1118.61 1118.61 1118,61 1118.61 0.6430
] 1.0076-02 5.310E-03 1.995E-03 1,048E-03 1.118E-03 T7.935E~04 3.672E-04 2,234E~04

0o 2.254E 03 2.701F 03 1.521F 03 1.066FE 03 1.422E 03 1.892F 03 1.494E 03 1.136E 03 1.0406

o]

o

P
=N ~]
(==
.

80.0 71.0

“w
©
.
(-]
(=X =] oo
<.
oo

(=N~ oo [=X=]

80.0 71.0 3 10.0 162,32

(=R}
.
©e© oo

0

0
80.0 71.0 3 12.0 135.27

0o

0o

80.0 71.0 4 8.0

oo oo
[=N=] (=R =]

80.0 T1.0 4 12.0 134.52

80.0 71.0 4 16.0 160.15 295.00 468,28 613.62 743,35 838,95 838,95 838.95 838495 0.6430
1.0716-02 5.020E-03 2,277E-03 1,218E-03 7.274E~04 7.661€-04 3.545E-04 2.156E-04
2.396F 03 2.553E 03 1.737E 03 1,239FE 03 9.248FE 02 1.826FE 03 1.442€ 03 1.096E 03 1.0196
396.21 497,42 497, 42 497.42 497442 497. 42 497.42 497,42 497,42 497.42 0.6430
6.297E-02 2.832E-02 3.746E-03 4,648E-04 2,262E-04 1.8106-04 9.093E-05 3.704E-05 2.963E-05
3.,202E 03 6.337¢ 03 1.905F 03 3,546E 02 2.301F 02 2.301F 02 2.168E 02 1.507E 02 1.507E€ 02 0.9859
80.0 71.0 5 6.0 264,14 419. 30 434,54 434,54 434,54 434.54 434.54 434.54 434454 434.54 0.6430
0 1.660E~02 6.463E-03 1.848E~03 2,580E-04 2.064E-04 1,116E-04 5.04TE-05 2.193E-05 5
[} 3.716FE 02 2.287FE 03 1.410E 03 2,624E 02 2.624E 02 2.661E 02 2,053E 02 1.115E 02 0.7346
226441 359.40 412.77 412.77 412.77 412,17 412,77 412.77 412,77 412.77 0.6430 A
0 0.0 1.788E-02 5.760E-03 1.64TE-03 3,354E-04 1.839E-04 9.946E-05 4.497E-05 3.598E-05
o 0.0 4.,001E 03 2,929E 03 1.257E 03 3.411€ 02 2.338E 02 2.371E 02 1.830€ 02 1.830F 02 0.7226
80.0 171.0 6 1.0 565.28 565,28 565, 28 565,28 565.28 565.28 565,28 565.28 565.28 565,28 0.6430
4.891E-01 1.577E-01 5.039E-03 9.857E-04 3.569E-04 1.239E~04 9.912E-05 2.891E-05 2.168E-05 1.734E-05
54596E 03 8.021€ 03 1,127 03 5.013€ 02 2.723E 02 1.260F 02 1.260E 02 6.891F 01 B8.821F 01 8.821F 01 1.2358 4
80.0 71.0 & 2.0 448,66 448466 448,66 448, 6€ 448,66 448. 66 448,66 448.66 448, 66 448,66 0.6430
3.834FE-01 1.803€-01 1.623€-02 9.803E-04 3.940E-04 1,605E-04 1.284E-04 4.952E-05 3.714E-05 1,040E-05
4e386E 02 94168E 03 3.,633FE 03 4.985F 02 3.005E 02 1.632F 02 1.632FE 02 1.181F 02 1,511F 02 5.288F 01 1.4379
80.0 71.0 L] 3.0 391.94 391.94 391.94 391.94 391.94 391,94 391.94 391.94 391.54 391.94 0.6430
3.014E-01 1.296E~N1 2,123E-02 1l.115E-03 4.824E-04 2.181E-04 9.478E-05 7.898E-05 2.T42E-05 2,193E-05
3.44GE 03 6.592E 03 4,752E 03 5.671€ 02 3.680FE 02 2.219E 02 1.205E 02 1.883FE 02 1.115E 02 1.115E 02 1.2716

[=N=] oQ

0

0
100.89

o

o

80.0 7i.0 5 4.0

oo

80.0 71.0 5 7.0
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SAMPLE PLUNME RISE AND DRIFT

DEPOSITION DI STANCES, MILES 0.10 0.20 0. 50 .00 1.50 2.00 2.50 3.00 4.00
PLUME RISE — METERS
DORY WET STAB. WIND, ORIFT — GM/HR SQ ¥
BULB BULB CLASS KNOTS DRIFT — GM/HR
80.0 63.0 1 1.0 16 264,52 2581.93 4755.95 75649.60 9892.77 11984.22 13608.05 13608.05 13608.05
0.0 0.0 0.0 2658E-03 1.191E-03 6.450E~04 6.3S7E-04 5.795E-04 2.554E-04
0.0 0.0 0.0 1.352E 03 9.089E 02 6.560F 02 8.133F 02 1.381FE 03 1,039E 03
80.0 63.0 1 2.0 813.26 1290.97 2377.98 3774.80 4946439 5992.11 6804,03 6804,03 6804.03
0.0 0.0 0.0 2.613E-03 1.176E-03 6.380E~04 6.336E-04 5.739E~-04 2.529E-04
0.0 0.0 0.0 1.329€ 03 8.971FE 02 6.489E 02 B8.056€ 02 1.368¢ 03 1,029F 03
80.0 63.0 1 3.0 542.17 860.64 1885.32 2516.53 3297.59 3994. 74 4536.02 4536402 4536, 02
0.0 0.0 0.0 2.914E-03 1.161E-03 6.312E-04 6,276E-04 5.684E-04 2,505E-04
0.0 0.0 0.0 1.482E 03 B.856F 02 6.420F€ 02 7.979E 02 1.355€ 03 1.019E 03
80.0 63.0 2 4.0 402.17 638. 40 1175,95 1866.71 2446,08 2963.22 3335.16 3335.16 3335.16
0.0 0.0 0.0 24896E-03 1.158E-03 6.312E-04 64337E-04 5.7386-04 2.529E-04
0.0 0.0 0.0 1.473E 03 8.836E 02 6,419t 02 8,056 02 1.368¢ 03 1.029E 03
80.0 63.0 2 6.0 268.11 425. 60 183.97 1244.47 1630,72 1975.48 2223.44 2223 .44 2223. 44
0.0 0.0 0.0 2.805E-03 1.130€E-03 6.1BOE~04 6.218E-04 5.630E-04 2,993E-04
0.0 0.0 0.0 1.427E 03 B.616E 02 6.285F 02 7.905E 02 1.342F 03 1.218€ 03
80,0 63.0 2 7.0 229.81 364. 80 671,97 1066.69 1397.76 1693.27 1905.81 1505,81 1905. 81
0.0 0.0 0.0 2.T62E-03 1.116E~03 6.116E-04 6.160E-04 5.577€-04 2,965E-04
0.0 0.0 0.0 1+404E 03 8.511F 02 6.220€ 02 74831E 02 1.329€ 03 1,206F 03
80.0 63.0 3 8.0 200.40 318.11 585.97 930.17 1218.87 1476.55 1657.36 1657.36 1657.36
0.0 0.0 9.0 0.0 1.260€-03 6.,072€-04 6.138E-04 5.557E-04 2,954E-04
0.0 0.0 0.0 0.0 9.615E 02 6.176E 02 7.804E 02 1.325E 03 1.202E 03
80.0 63.0 3 10.0 160.32 254,49 468.77 744.14 975.09 1181. 24 1325.89 1325.89 1325.89
0.0 0.0 0.0 0.0 1.231E-03 5.950E-04 6.026E-04 5.455E-04 2.900E~04
0.0 0.0 0.0 0.0 9.387E 02 6.051€ 02 T.661F 02 1.300FE 03 1.,180f 03
80.0 63.0 3 12.0 133.60 212,08 390.65 620,11 812.58 984,37 1104.90 1104.90 1104.90
0.0 0.0 0.0 0.0 1.2026-03 6.6B9E-04 5,91BE-04 6.276E~04 2,847E-04
0.0 0.0 0.0 0.0 9.1TOE 02 6.804EF 02 7.524E 02 1.496E 03 1.158E 03
80.0 63,0 4 8.0 199.24 316.27 582,58 924.79 1211.82 1468.02 1640.14 1640.14 1640.14
0.0 0.0 0.0 0.0 1.111E-03 6.104E-04 6.198E-04 5.611E-04 2,983E-04
0.0 0.0 0.0 0.0 8.4T8E 02 6.209€ 02 T7.879E 02 1.337€ 03 [.213€ 03
80.0 63,0 4 12.0 132.83 210.85 388.39 616.53 807.88 978,68 1093.43 1093.43 1093.43
0.0 0.0 0.0 0.0 1.208E-03 6.724E6-04 5.974E-04 5.406E-04 2,874E-04
0.0 0.0 0.0 0.0 9.216E 02 6.839E 02 7.595E 02 1.289E 03 1.169E 03
80.0 63.0 4 16.0 99.62 158,14 291,29 462,40 605,91 T34.01 820.07 820.07 820. 07
0.0 0.0 0.0 0.0 1+310£-03 6,468FE-04 4.103E-04 6.113E~04 2,772E-04
0.0 0.0 0.0 0.0 9.992€ 02 6.579E 02 5.217E 02 1.457¢ 03 1.128f 03
80.0 63.0 S 4.0 390.91 490,77 490.77 490.77 490,77 490. 77 490,77 450.77 490,77
0.0 0.0 2.241E-02 T7.089E-03 2,916E-03 9.389E-04 2.040E-04 1.165E-04 5,672E-05
0.0 0.0 5.015E 03 3,605 03 Z,224E 03 9.549F 02 2.593E 02 2.778F 02 2.308E 02
80.0 63.0 5 6.0 260.61 413.69 428,72 428,72 428,72 428472 428.72 428.72 428,72
0.0 0.0 1.066E-02 44149E-03 2,773E~03 1,618E-03 5.,557E-04 4.631£-04 6,466E-05
0.0 0.0 2.385E 03 2.110F 03 2,115E 03 1.646E 03 7.Q65E 02 1.104€E 03 2.630F 02
80.0 63.0 5 7.0 223.38 354, 59 407.25 407.25 407.25 407.25 407.25 407.25 407,25
0.0 0.0 1.084E-02 4.464E-03 3.116E-03 1.442E-Q3 8,7696-04 4.126E~04 8,903E-05
0.0 0.0 2.426E 03 2.270F 03 2.377E 03 1.466FE 03 1.115F 03 9.835E 02 3,419F 02
80.0 63.0 6 1.0 556493 556,93 556493 556,93 556,93 556.93 556.93 556.93 556453
2+602E-01 1.0L04E-01 2.407E~-02 1.265€-03 3.300E-04 2.475E-04 1.076E-04 B8.963E~-05 3,111£-05
2.977E 03 S.158E 03 5,385F 03 6.433F 02 2.517E 02 2.517E 02 1.367E 02 2.137€E 02 1.266F 02
80.0 63.0 6 2.0 %642,04 442. 04 442,04 442.04 442,04 442. 04 442.04 442 .04 442,04
0.0 9.557E-02 3,075E-02 4.072E-03 5,054€-04 2.460E-04 1.187E-04 9.888E~05 4,028E~-05
0.0 44860E 03 6.879E 03 2.071E Q3 3.855€ 02 2.502€ 02 1.S509E 02 2.357€ 02 1.,639E 02
80.0 63.0 é 3.0 386.16 386.16 386,16 386.16 386.16 386416 386.16 386416 386416
0.0 T« 4TOE-02 1.795E-02 5.322E-03 5.440E-04 2.797€-04 1.452E-04 1.210€~04 5,472E-05
0.0 3.799E 03 4.017E 03 2.706E 03 4.149E 02 2.845€ 02 1.846E 02 2.885F Q2 2,226F 02
PROGREM ORFAD
EXAMPLE COOLING TOWER CALCULATION — NATURAL DRAFT — CASE 1
852 HOURS OF FOG REPORTED
0 HDURS OF ICE f0OG REPORTED
283 HOURS OF GROUND FOG REPORTED
404 HDURS WHEN DRY BULB=WET BULB
14 HOURS INCOMPLETE DATA
10 YEAR AVERAGE
HOURS OF ADDITIONAL FOG PER YEAR
MILES 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2,50
WIND FROM
N 5.055¢ 00 4.960F 00 4,871E 00 4.784E 00 4.702E 00 4.628F 00 4.553E 00 4.482E 00 4.421E 00 4.356E 00
NNE  5.543E 00 5.436E 00 S.339E 00 5.242F 00 S.154E 00 5.070€ 00 4.991E 00 4.913E Q0 4.843E 00 4,774€ QO
NE 4.8B1E 00 4.788E 00 4.703E 00 4.618F 00 4.539E 00 4.,467E€ 00 4.397€ 00 4.328t 00 4.268E 00 4.207€ 00
ENE  3.723¢ 00 3.650% 00 3.587E 00 3.519E 00 3.461F 00 3.408€ 00 3.351E 00 3.297€ 00 3.254E 00 3.209E 00
€ 3.996E 00 3.920E 00 3,851F 0Q 3.779E 00 3.715E 00 3.658FE 00 3.598E 00 3.541E 00 3.494E 00 3.443E 00
ESE 2,529 00 2.480FE 00 2.436F 00 2.391E 00 2.350E 0Q 2.3)14E 00 2.276E 00 2.240F 00 2.210F 00 2.178E G0
SE 1.723F 00 1.688F 00 1.659E 00 1.628E 00 1.601F 00 1.577€ 00 1.550E 00 1.5255 Q0 1.506E 00 1.485E 00

13608,05
3.035€-04
1.543€ 03

6804.03
3.005E-04
1.528E 03

4536,02
2.976E~04
1.514E 03

3335.16
3.004€-04
1.528€ 03

2223.44
2.947TE-04
1.499€ 03

1905.81
2.919E-04
l.484E 03

1657.36
2.908E-04
1.479E 03

1325.89
2.854E-04
1.451E 03

1104,90
2.802E-04
1.425E 03

1640.14
2.936E-04
1.493€ 03

1093.43
2.828E-04
1.438€ 03

820.07
2.7286-04
1.387F 03
490,77
4.538E-05
2.308F Q2
428,72
5.1736-05
2.630€ 02
407,25
4.609€~05
2.344E 02
556.93
2.489E-05
1.266F 02
442,04
3.223E-05
1.639€ 02
386.16
2.378€-05
1.209€ 02

REL HUM

FRAC SOL
0.3779

0.5936
0.3779

0.5869
0.3779

0.5937
0.3779

0.5964
0.3779

0.5992
0.3779

0.5926
0.3779

0.4911
0.3779

0.4816
0.3779

0.4961
0.3779

0.4862
0.3779

0.4831
0.3779

0.4746
0.3779

0.9875
0.377%

0.8173
0.3779

0.8652
0.3779

1.1783
0.3779

1.1698
0.3779

0.9289
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SSE  1.631E QQ 1.598F 00 1.571F 00 1.539FE 00 1.514E 00 1.492F 00 1.467€ 00 1.442FE 00 1.425E 00 1.405E 00
§ 2.000F 00 1,961E 00 1.929€ 0Q 1.890FE 00 1.859E 00 1.832E 00 1.799E 00 1.771€ 00 1.750F 00 1.725E 00
SSW 2.245E 00 2,200F 00 2.162F 00 2.120E 00 2.085c 00 2.052E 00 2.019E Q0 1.987E 00 1.96lE 00 1.933E 00
SW  3.678F 00 3.606F 00 3.541F 00 3,477E 00 3,415 00 3.362F 00 3.311E Q0 3.255E Q0 3.216F 00 3.170E 00
WSW 5.441FE 00 5.337E 00 5.244E 00 5.,143E 00 5.054E 00 4.981€ 00 4.898E 00 4.815E 00 4.758E 00 4.692E 00
W 9.263E 00 9.083FE 00 8.925 00 8,754E Q0 8.605E 00 8.480FE 00 8,340€ 00 8.197€ 00 8.100E 00 7.984E QO v
WNW 5.057F 00 4.959E 00 4.8T72E 00 4.778E Q0 4.696E 00 4.629E 00 4.552E 00 4.473E 00 4.,421E 00 4.360€ 00
NW  4.464FE 00 4.378F 00 4.304F 00 4.221E 00 4.151F 00 4.091F 00 4.019E 00 3.954F 00 3.906F 00 3.850€ 00

NNW 3.018E 00 2.960F 00 2.909% 00 2.854E 00 2.807E 00 2.T67E 00 2.716FE 00 2.673F 00 2.640F 00 2.,602€ 00

PROGRAM ORFAD
MILES 2.75 3.00 3.25 3.50 3.75 4400 4425 4.50 5.00
WIND FROM
N 4.292F 00 4.224F 00 4.171F 00 4.118E 00 4.069E 00 4,014F 00 3.97LE 00 3.925F 00 3.838F 00
NNE 4.7045 00 4.631F 00 4.573F 00 4.516E 00 4.460FE 00 4,399E 00 4.351F 00 4.303E 00 4.206E 00
NE 4.142F 00 4,076F 00 4.025F 00 3.976E 00 3.927€ 00 3.873E 00 3.832E 00 3.789E 00 3,705 00
ENE  3.157€ 00 3.104E 00 3,066F 00 3.032E 00 2.996E 00 2,950E 00 2.920F 00 2.889E 00 2.825E 00
E 3.391F 00 3.334E 00 3.292F 00 3.254FE 00 3.,215E 00 3,168E 00 3.136E 00 3.101F 00 3,033€E 00
ESE 2.146E 00 2.110€ 00 2.083E 0Q 2.059E 00 2.034E 00 2.005E 00 1.984E 00 1.963E 00 1.919€ 00
SE  1.461F 00 1.433F 00 1.417€ 00 1.401E 00 1.385€ 00 \:3635 00 1.351E€ 00 1.337E 00 1.306E 0O
SSE  14382E 00 1.355E 00 14339F 00 1.325E 00 1.310€ 00 1.288F QO 1.277E QQ 1.264E Q0 1.236E 00 v
S 1.696E 00 1.663F 00 1,643E 00 1.626E 00 1.608E 00 1.581F 00 1.568E 00 1.551E 0Q 1.518E 00
SSW 1.903F 00 1.869E 00 1.847F 00 1.826E 00 1.804E 00 1.776E€ 00 1.759E 00 1.741E 00 1.703E 00
SW 3.119€ G0 3.058F 00 3.026F 00 2.988E 00 2.954F 00 2.907E 00 2.883E 00 2.852E 00 2.789E 00
WSHW 4.613E Q0 4.529E 00 4.478E 00 4.425E 00 4.376E 00 4.303E 00 4.266E 00 4.219E Q0 4.130€ 00
W T7.854FE 00 T7.713€ 00 7.622F 00 7.532E 00 7.449E 00 7.328E 00 7.266E 00 7.181FE 00 7.028E QO
WNW 4.28B7F 00 4,206F 00 4,159E 00 4,111F 00 4.06&F 00 3.997E 00 3.964E 00 3.920E 00 3.837F 00
NW  3,786FE 00 3.719€ 00 3,674E 00 3.632€ 00 3.592E 00 3.535E 00 3.504E 00 3.463E 00 3.388E 00
NNW 2.562E 00 2.518% 00 2.485F 00 2.45TE 00 2.429E 00 2,394E 00 2.371E 00 2.342E 00 2.289E 00

HOURS ANALYZED = 7618

10 YEAR AVEPRAGE
DRIFT, GM/YR PER SQ METER

MILES 0.2¢ 0.50 Q.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50
WIND FROM
N 0.0 3.923F 00 2.626E 00 1.487€ 00 9.,096E—01 €.275E-01 4,137E-0]1 3,027E-01 2,450€-0) 1.9076-01
NNE 0.0 3,092F 00 1.8€8F 00 9.342E~01 4.755E=01 3.,254F-01 1.738E-01 1,370F-01 1.193E-01 9.296E-02 ’
ME 0.0 3.697% 00 2.229F 30 1.140E 00 6.6956-01 4.611E-01 2.844E-0l 2.230E-01 1.930E-01 1.,5798-01
ENE 0.0 3.499F 00 2,131F 20 1.041E€ 00 5.,511F-01 2,856E=01 2.139E~01 1.,683F-01 1,466F~-01 1.183E-01 <
E 0.0 3. 9045 00 2.395% 30 1.211E 00 €.582E~01 4.505E~01 2.620E~01 1.956E-01 1,654E-01 1.3358-01
ESE 0.0 2.356F 00 1.4558 00 7.586€~01 4.0496-01 2,777€-01 1.6255-01 1.242E-01 1.031E-0! 8.0588-02
SE 0.0 2. 782F 00 1.787F 00 1.004E 00 $.€03E-01 4,125F-01 2.548E-01 1.906E-01 1,664E~-01 1.305E-01

S€% 0.0 3.0055 00 1.R81F 00 1.038E 00 5.544E-01 4,106E-01 2.391FE-01 1.819F-01 1.633F-01 1.269E-01




S 0.0
SSW 0.0
SW 0.0
WSW 0.0
W 0.0
«NW 0.0
NW 0.0
NMW 0,0
MILES 2.75
WIND FROM
N 1.37¢E-01
NNE  7.100F-02
NE 1.208F-01
ENE 9.147E-02
E 9.868E-02
ESE  6.091E-02
SE 9.754E-02
SSE 9.824E-02
S 14397%-01
SSW 1.380E-01
SW 2.630E-01
ASW 4.751E-01
W 6.,952€-01
WNW  2,950E-01
NW 2.,076€E-01
NNW  1.5745-01
TOTAL DRIFT =
TOT AL SALTS QUT
MILES 0.2%
WIND FROM
N 3,78S%E 00
NNE &.480E 00
NE 4,266 00
ENE 2,549t 00
E 3.169E 00
ESE 1.646E 00
SE  7.920E-01
SSE  8.405€-01

3.732F 00

3,274 00
6,777 00
8.876F 00
1.594F 01
9.637F 0Q
T+496E 00

4e 221E 00

1.102E-01
6.192E-02
9.789€-02
7.511E-02
8.044E-02
5.057E-02
8. 4156-02
8.139€-02
1.173E-01
1.138E-01
2.161E-01
3,862E-01
5.,647F-01
2,406E~01
1.673e-01
1.257€-01

6.864F
4,085

0.50

3,722 00
4. 400€ 00
4.192E 00
2.506E 00
3.115€ 00
1.619E 00
7.822¢-01

8,284E-01

2.255F 00

1.990€ 00
4.231E 00
5.623F 00
1.034F 01
6.1T6E 00
4.851% 00

2.897E 00

9.446E-02
5.2895~02
8.3556~-02
6.661E~02
64802€-02
4. 245E-02
7.120E-02
7.273F-02
9.991E-02
9.786F =02
1.863E-01
3,.,268€E-01
44 770F-01
2.022E~01
1.431€-01
1.,064F-01

o7
08

0.75

3.649E 00

4.319€ 00
44112E 00
2.459 00
3.056E 00
1.588E 00
7.656E-01

8.122E-01

1.2728 00

1.13¢E 00
2.369E 00
3.271E 00
6,012 00
3.277€ 00
2.609E 00

1.720€ 00

7. 795€6-02
4. 534E-02
1.036E-02
5.769E-02
5. 808E-02
3.582E-02
5, 8556-02
64242E~02
B. 462E-02
8.255€E-02
1. 564E-01
2+ 685E-01
3.922€~-01
1. 688E-01
1.174€E-01

8, 835€-02

T.284F-01
6.679E-01
1.372€E GO
2.065E 00
34803 00
1.980c 00
1.545€E 00

1.128€ 00

3.75

€.908E~02
4.158E-02
6.,483E-02
5.287E-02
5.161€-02
3.172€~02
5.237E-02
576002
Te612E-02
7.3056~02
1.404€-01
2.398E-01
3.441E-01
1.491E-01
1.044E-01

7.705€~-02

5.318E-01
5.021E-01
1.000€ 00
1.596F 00
2. 7£4E Q0
1.362% 00
1.045€ 00

7.82%9€-01
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3.241E-01
3.088E-01
6.494E-01
1.101E 00
1.845E 00
B.446E-01
6.446E-01

5.127E-Q01

PROGRAM 0ORFAD

4400

6.301E-02
3.840E-02
5. 879E~02
4,911E-02
4.710E-02
2.878E-02
4. T0TE-02
54310E-02
6486 TE-02
6.394E-02
1.265€~01
2.125€E-01
3.,069E-01
1.357€E-01
9.,625€-02

6.889E-02

10 YEAR AVERAGE

HOURS OF ADDIT IONAL ICE PER

1.00

3.586E 00
4.243E 00
%4.040E 00
2.416E 00
3.002€ Q¢
1.560E 00
1.530E~01

1.977€-01

1.25

3.525E 00
4.172E 00
3.973€E QO
2.374€ 00
2.951E QQC
1.533€ 00
7.389E-01

7.834E-01

1.50

3.472E 00

4.106E 00
3.912€ 00
2.338E 0Q
2.906E 00
1.510€ 00
1.290E-Q1

7.729€~-01

4.25

5.545E-02
3.556E-02
5+189E-02
4.423E-02
4.225E-02
2.519E-02
4.189E-02
4.817E~Q2
€.075E-02
5.541E-02
1.097E-01
1.841E-01
2.647E-01
1.209E-01
8.460E-02

6.006E-02

1.75

3.416E 00

4.039E 00
3.848E 00
2.299E 0Q
2.858E 00
1.485€ 00
T.163E-01

7.592E-01

2.569E-01
2.611E-01
4,977E-01
8.706E-01
1.424€ 00
64423E-01
4.746E-01

3.,727€-01

4.50

“4e 64TE-02
3.1496-02
4,€25E-02
3.,995£-02
3.646E-02
24219E-02
3.767E-02
44544F-02
5.488E-02
5.111e-02
9.,808E-02
1.624E-01
2.323F-01
1.055F-01
T.417€-02

5.043€E-02

2.00

3.3608 00

3.976E 00
3.787€ 00
2.262E 00
24813 00
1.461€E 00
7.042E-01

T.463E-01

2.301F-01
2,257e-01
443345-01
7.4738~01
1.162E 00
94111E-01
3.652E-01

2.930E-01

5.00

3.709€E-02
2.580E-Q2
2.716E-02
3.426F-02
2.910€E-02
1.720€-02
3.108E-02
3.744E-02
4.633E-02
3.911E-02
T.841E-02
1.230€-01
1.807E-01
8.381E-02
5.831€-02

4.032E-02

2.25

3.312E 00

3.919€E 00
3.733€ 00
2.232E 00
2,712 00
l.441E 00
6.9528-01

7.370E-01

1.798E-01
1.761E-01
3.426E-01
6.201E-01
9.345E~-01
4.032e-01
24937e-01

2.265E-01

2.50

3.265¢
3.862E
3.679E
2,200t
2.733¢
1.420€
6.863E~01

7.270E-01



S $9.2928-01
SSW 1.555E 00
SW 2.589E 00
WSW 3,229 00
W 6.062F 00
WNW 3.583E 00
NW  3.011E 00
NNW 1.929€ 00
MILES 2.75
WIND FROM
N 3.216F 00
NNE 3.806E 00
NE 3.625t QC
ENE 2.165F 00
E 2.692F 00
ESE 1.399E 00
SE 6.7285-01
SSE  7.139F-01
S 7.8928-01
SSW 1.323€ 00
SW 2.202F 00
WSW 2.743E Q0
W 5.149E 00
WNW  3.,044E 00
NW 2.556F 00
NNW  1.636E 00
MTL RS 2425
VIND FRuM
N0.0
NNE 0.0
NE 0.0
EME 0.0
£ 0.0
ESE 0.0
SF 0.0
SSE .0
S 0.0
SSW 0.0

9.1797-01 8,980E-01
1.533E 00 1,501F 00
2.554F 00 2.499E 00
3.184F 00 3,.115E 00
5.972E 00 5.851F 00
3.530% 00 3.456E 00
2.965E 00 2.906E 00

1.898E 00 1.862F 00

3.00 3.25

3.172F 00 3.130€ 00
3.754E 00 3.704€ 00
3.576E 00 3.528E 00
2.1355 00 2.108F 00
2. 655E 00 2.621F 00
1.379€ 00 1.361E 00
6.6425-01 6.5587-01
7.043E-01 6.949€-01
7.787E~01 7.689E-01
1.305 00 1.288% 00
2,1T4F 00 2.143F 00
2.T06E 00 2.670E 00
5.082F 00 5.014F 00
3.002E% 00 2.962EF 00
2.523E 00 2.491€ 90

1.614E 00 1.593E 00

.50 0.75

2.4247~01 2.260F-01
2.0015-01 1.759°-01
2,393F-01 2.1025-J1
24231F-C1 2.011F-01
2.506F-01 2.,221F-01
1.5125-01 1.345F~01
1.7575-01 1.6055-M
1.929F-C1 1.720F-01
?.41€6F~01 2,125 -01

2. 089F-01 1.846M~91

8.813E-01
1.475€ Q0
2.457E 00
3.063E 00
5.749E 00
3.398E 00
2.855€E 00
1.829€ 00

3.50

3,088E 00
3,655 00
3.481E 00
2,081€ 00
2.587€ 00
1.343€ 00
6.467E=01
6.866E-01
7.591€-01
1.269€ 00
2.112€ Q0
2.634E 00
4.949E 00
2.923E 00
2.460¢ 0Q
1.574E 00

1.491E-01
1.080E-01
1.283€e~01
1.209F-01
l.358€-01
8.4856~02
1. 055E-01
1.112F=-01
1. 308F-01

1.1399F-01

8.664E-01

l.452F
2.415E
3.011€E
5.650E
3.339E
2.805E

1.794E

00
00
00
00
00
0Q
00

3.75

3.045¢E
34605E
3.431€
2.049E
2.548E

1.323t

00
00
0Q
00
00

o0

6.349E-01

6.730E-01

T.439E-01

1.249E
22079E
2.591E
4.863E
2.875E
2.417E

1.549€

00
a0
oo
00
00
00
00

8.567€~01
1.429E 00
24384F QQ
2.969F 00
5.569€ 00
2.292E 00
2.7625 0Q

1.770E 00
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8.408E-01
1.405E 00
2.341€ 00
2,918€ 00
5.475E 00
3.237€ 00
2.719E 0Q

1.741E 00

PROGRAM ORFAD

3.012€ 00
3.564% 00
3.393€ 00
2.026E 0OQ
2.519€ 00
1.309E 00
6.299€-01
6. 670E~01
7.383E-01
1.238E 00
2.062E 00
2.567€ 00
4.816E 00
2.847E 00
2.392€ 00

1.533€ 00

10 YEAR AVFPAGE
SALT AV GM/CULMETER AT HEIGHY 8,0 M

1.0036-01

64327502

8.105F-02

7.205F-02

be3456-02

SelléF-02

64531F-02

€eTUEF=02

8.451F-02

7.570F~02

8.037€-02
44882 E-02
£4350€8-02
5.6 76 E-02
F.491E-02
2.974F-02
5.291F=-02
54409E-02
6.782E-02

6.156F-02

2.965E 00
3.511€E 00
3.341€ 00
1.991€ 00
2.478E 00
1.287E 00
6.149E-01
6.511E-01
7.179E-01
1.213E 00
2.016€ 00
2.510€ Q0
4.7228 00
2.789E Q0
2.347E 00

1.507€ 00

1.75

S4229E-02
2e.€44E-02
3.7415-02
3.088E-02
2.712€-02
24299E-02
3.223E-02
3,140E-02
44047502

3.688F-02

8.2626-Q01
1.381E 00
2.301E 00
2.866E 00
5.383E 0Q
3.179¢ 00
2.675€ 00

1.713€ Q0

4.50

2.938F 00
3.477€ 00
3.310e 00
1.975€ 0Q
2.457€ 0Q
1.276€ 00
6.130E-01
6.492E-Q1
T7.172E-01
1.205€ 00
2.006E 00
2.499E 00
4.694E 00
2.774E 00
2.3328 00

1.496E QO

2.00

4.581E-02
2.497F-02
3.500E-02
2.9098-02
24290E-02
2.050F-02
2.853F=-02
24837F~02
3.730F-02

3.588F=-02

8.154E-Q1
1.364E 00
2+270F 00
2.828E 00
5.305F 09
3.137€ Q0
2.636E 00

1.688¢ Q0

5. 00

2.870E 00
3+399€ 00
3,235 00
1.934E 00
2,404 00
1.248€E 00
5.996E-01
6.367E-01
1.Q30£-01
1.178¢ Q0
1.958€ 00
2.443€ 00
4.590€ 00
2.712€ 00
2.282€E 00

l.464E 00

4e364F-02
2.521E-02
3.543E-02
24950F-02
3.320F-02
2.056%=-02
2.847F-02
2.931E-02
3.910F~02

3.552F-02

8.046E~Q1
1.344E 00
2.239E 00
2.791€ 00
5.237E 00
3.096E 00
2.602E 00

l.666E 00

2.50

3.791€-02
2.207€-02
3.184£-02
2.664E-02
2,980E~02
1.791E-02
2.481E-02
2.524E-02
3.4386-02

3.074E-02




SH 0.0 443536-01
WSW 0.0 5.658E-01
N W 0.0 9,839%-01
ANW 0.0 5.979F-01
NW 0.0 4. 6026-01
< NNW 0.0 2.476E-01
MILES 2,75 3.00
WIND FROM
N 3.0628-02 2.702%-02
VVE 1.863E-02 1.740E-02
NE 2.684F=02 2,416E-02
ENE  2.2605-02 2.030£-02
E  2.4576-02 2,2096-02
ESE 1.5065-02 1.358E-02
SE  2.052F-02 1.911F-02
SSE  2.170E-02 1,975F-02
S 2.943F-02 2,704E-02
. SSW  2.€52E-02 2.405E-02
SW  5.316F=02 4.7926-02
WSW  7.948E~02 7.101E-02
-~ W 1.250F-01 1.108F-01
WNW  6.530£-02 5,B818£-02
MW 4.728E-02 4.183F-02
NNW  3.1675-02 2, 792F~02
CONTAURS AT 1,00E 01 5.
CONTOURS AT 9,206 00 4.
CONTOURS AT 6.00E 00 3.
CONTOURS AT 9.008-01 4.
[HC0021 §TNP 69

3.894F-01
5.103E-01
9.022F-01
5.447€-01
4.221F-01

2.358°-01

3.25

24551F-02
1.6508-02
2,2886-02
1,969E-02
2.,0737-02
1.262E-02
1.792F-02
1.933-02
2.5735-02
2.291E-02
4.542F-02
6.622F-02
1.0336-01
5e4245-02
3.945F-02

2.€22F-02

HOURS ANALYZED

00t 00
60F 00
00E 00

50F-01

2.525E-01
3.373€-01
5.997€-01
3.455E€-01
2. 71 3E-01

1.614E-C1

3.50

2.382E-02
1.5508-02
2.146E-02
1.877E-02
1.960E-02
1.192€-02
1.659E-02
1.834F~02
2.4462E-02
2.142E-02
4,24 TE-02
6,0456-02
9.491€-02
S5.119€-02
3.657€-02

2.4606-02

2.50E 00
2430E 00
1.50F 00

2.25E-01

1.589E-01
2.2056-01
4.056F-01
2.293E-01
1.7855~-01

1.164E-01

3.75

«24BF-D2
1.589E-02
2.163E-02
1.,9076-02
1.951E-02
1.1865-02
1.650E-02
1.857€-02
2.443F~02
241096-02
4.216E-02
S5e945F =02
S.278E-02
54050E-02
3.624F-02

24394E-02

1.25¢ 00
1.15% 00
7.50€-01

1.128-01

111

1.,272€-01 7.90¢E-02

1.834E-01 1.1875~01
2,258E-01 2.127E-01
1.788E-01 1.109E-01
1.379E-01 8.531F-02

9.164E-02 64185E-02

PROGRAM ORFAD

4.00 4425

«22TE-02 2.2h9E-02

1.5906-02 1.591E-02
2.146€-02 2.112E-02
1.91€E-02 1.898€~02
1.942€-02 1.929E~02
1.178E~02 1.156F-02
1.624E-02 1.586E-02
1,856E-02 1.846E-02
244064E-02 2.329E-02
2.052E~02 1.982E-02
4.171F=02 4,010E-02
5.814€-02 5.597€-02
Y.075€~02 8.696E-02
5.004E-02 4,899E£-02
3.613F-02 3.522E-02
2.335E-02 2.,243E~02
8753

6025F-01

T.152E~02
1.084E-01
1.893E-01
9.903E-02
T.4465-02

5.233€-02

4450

2+07SE-02
1.501E-02
2+001E-02
1.804E-02
1.796E-02
1.0856-02
1.511€-02
1.811€-02
24223E-02
1.921€E-02
3.822¢~02
54265E-02
84127E-02
4.5T1F-02
34291E-02

2.055R-02

7.138E-02
1.057€-01
1.753E~01
9.242F-02
6. 740E-02

4o 754E-02

5.00

1.849F~-02
1.351€-02
1.787F-02
1.077E-02
1.596E-02
F.537€-03
1.381F-02
1.641€-02
2.0417-02
1.689€-02
3.417E-02
4.611F-02
T.184E-0Q2
4.073E-02
2.91%E-02

1.833E-02

6.248E-02
94509502
1.5528-01
8.096E-02
6.,0105-02

4e132E-02
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1<

PLOT 19
01.48. 14
OU-03-7/6
P-660
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EXAMPLE COOLING TOWER CHL%ULHTION - NATURAL DRAFT - CASE !

270

1

AMOUNT OF DRIFT

O4-03-76

NEWN —

0.010
0.005
0.002

0.001
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EXAMPLE COOLING TOWER CHL%ULQTION - NATURAL DRAFT - CASE 1 ”

— —_—
(

9.200
4.600
2.300
1.150

W e

e HOURS OF FOG O4-03-76
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EXAMPLE COOLING TOWER CQL%ULHTION - NATURAL DORAFT - CASE 1

270

3

—_—— T4 —
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5.00 4.00 3.00 2.00 fhog 27 @R .00 2.00 3.00 4.00 §-00
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N v Pl /
\\ \\\ l ///
225" ~ : / 7 135
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T e
HOURS OF ICE 04-03-76

WA e

6.000
3.000
1.500
0.750
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Appendix G

TRANSLATION OF CODED WIND DIRECTIONS TO DIRECTION INDEXES

A somewhat cryptical FORTRAN formula,
IWD = IWD — 9*%(IWD/10)-- 1 , (G-1)

appears in the ORFAD main program in the section devoted to weather data
processing. Since the question "What does it do?" has arisen several
times, the following 1s offered in explanation.

Wind directions on an 8-point compass are coded by NOAA, as shown
on the left-hand side of Table G-1. Wind directions on the l6-point
compass are then coded by combining appropriate terms from two of the
8-point directions; for example, east-northeast (ENE) is coded as 32,
since E is 3 and NE is 2. This process yields the coded directions on
the right-hand side of the table.

Let us now apply Eq. (G~1) pilecemeal to the ENE coded direction,
that is, take IWD as 32 initially. First, we get

IWD/10 = 3 , (G=2)

because we are using integer arithmetic. As a result, we have
9% (IWD/10) = 27 , (G-3)
and, finally,

IWD = 32 —27 —1=4, (G-4)
that is, the direction index for ENE is 4. Similarly, for south-southwest
(55W), we get

IWD = 56 — 45 — 1 = 10 (G-5)
as the direction index for SSW.

For the compass directions N through NW, Eq. (G-1) thus yields the
numbers 1 through 15 as the corresponding direction indices. The equation

fails, however, for NNW and CALM. These latter two are treated as special

cases and assigned indices 16 and 17, respectively.
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Table G-1. Relation of compass directions, coded directions, and direction
indices for the 8- and l6-point compasses

oo cpie, - Drlbpelmomss . pieie ‘
direction direction direction direction
N 1 N 11 1
NE 2 NNE 12 2
E 3 NE 22 3
SE 4 ENE 32 4
s 5 E 33 5
sw 6 ESE 34 6
W 7 SE 44 7
NW 8 SSE 54 8
s 55 9
SSW 56 10
sw 66 11
WSW 76 12
W 77 13 )
WNW 78 14 )
NW 88 15
NNW 18 16
"Calm" 00 17

Although assigned a direction index, a calm condition is not actually
treated as a wind in a specific direction. Rather, the index merely pro-
vides a convenient identifier for accumulating the occurrences of calm

conditions.
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13.
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15,
16.
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