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TERMS USED IN EQUATIONS

Definition

Area of slick without current
Area of slick with current

Roughness form drag coefficient
Cp = 1.98 for rectangular prism
Cp = 1.55 for triangular prism

Local slick thickness

Equilibrium oil slick thickness
beneath smooth ice

Thickness of slick in a cavity

at the end of the vortex zone

Thickness of contained slick at the
downstream cavity wall

Vortex zone offset into a cavity
Ice roughness height or cavity depth

Densimetric Froude number
Fg = 5,//(098)

For this case, § Geq

Oil/Water interfacial friction factor
Empirically = 0.016

Gravitational acceleration

Ice friction amplification factor

Length of the shear-dominated portion of

the oil in a cavity
Length of vortex cell
Cavity length

Viscosity of oil
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Symbol

area

area
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width

Definition

Relative density ratio
A= (p, = p5)/py
Density of oil

Density of water

Interfacial tension between o0il and water,
typically 30 - 35 dynes/cm for crude oils

Rate of spill

Speed of edge of slick

Current speed for containment failure
0il slick speed

Threshold current speed for slick movement
Water current speed

Time

Duration of spill

Volume of slick

Volume per unit area without current
Volume per unit area with current

Approximate volume of oil trapped per unit
width of cavity

Wwidth of slick
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SUMMARY

~This report documents a computer simulation program that depicts
the behaviour and distribution of oil spilled in or under sea ice. The
program combines mathematical models developed in previous studies to
describe the motion of 0il in or under the ice surface. By inputting or
estimating such key parameters as oil type, spill duration, flow rate
under ice, current speeds and direction, under ice roughness, shore-
line, and ice boundaries, a time series of plots are generated showing
the distribution of the spilled oil. The simulation plots the position
of the oil with respect to a particular ice sheet, however, it does not
include the subsequent movement of oil contaminated ice.

Although the program concentrates on the prediction of oil move-
ment under a solid ice cover, the effect of oil in broken pack and brash
ice can still be simulated by varying the under ice roughness.

The development of the program relied on available work by other
authors, which was very limited. Therefore, some of the model's inher-
ent assumptions cannot be fully substantiated. However, the program
forms a base from which future developments and modifications can be
made.

Model specifications provide details of the mechanics on which the
program depends to predict oil movement. Documentation of the model is
provided to enable data systems professionals to mount and run the pro-
gram.
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RESUME

Ce rapport fournit des renseignements relatifs 3 un
programme de simulation par ordinateur qui décrit le com-
portement et la répartition du pétrole déversé dans ou
sous la glace. Le programme réunit des modéles mathéma-
tiques développés lors de précédentes études pour décrire
le déplacement du pétrole dans ou sous la glace. En fai-
sant entrer en mémoire ou en estimant des parametres de
base tels que le type de pétrole, la durée de déversement,
le débit, la vitesse et la direction des courants, les
aspérités sous la glace, la ligne du rlvage, les surfaces
délimitées de glace, l'on obtient une série chronologique
de tracés illustrant la répartition du pétrole déversé.
La simulation figure graphiquement la position du pétrole
par rapport a une couche particuliére de glace, mais ne
prend pas en considération le mouvement subséquent de la
glace polluée par le pétrole.

Bien que le programme soit consacré 3 la prévision du
mouvement du pétrole sous une épaisse couche de glace, les
effect du pétrole sur les embicles et les débacles peuvent
étre egalement simulés en faisant varier les données ayant
trait aux aspérités sous la glace.

L'élaboration du programme dépendait des travaux dis-
ponibles d'autres auteurs, lesquels se sont révélés fort
limités. De ce fait, certaines hypothé&ses inhérentes au
modéle ne peuvent é&tre complétement démontrées. Néanmoins,
le programme peut servir de base aux améliorations futures
et aux modifications susceptibles d'étre apportées.

Les caracter1st1ques du modéle fournissent des préci-
sions quant aux mécanismes sur les lesquels se fonde le
programme pour prévoir le déplacement du petrole La do-
cumentation relative au modéle est proposée afin de per-
mettre aux spécialistes en informatique de monter et
d'exécuter ce programme.



INTRODUCTION

Although extensive work has been conducted on the behaviour of oil
spilled in and under sea ice, its detection using remote sensing tech-
niques is still in the conceptual stages. Some advances have been made
in providing an ice surface monitoring tool for on-site detection (Good-
man and Fingas 1983). However, this system is site specific and is only
useful in determining the under ice area covered by o0il at a suspected
site.

The purpose of the o0il in ice computer model is to predict the mo-
tion of oil released into ocean water in the presence of ice. The model
described here:

- considers the case of 0il released under ice;

- deals with finite and continuous spills;

- allows for the effect of admixed gas on the spreading of the oil;

- includes the effects of ocean current on the net movement of the
slick; and

- models the effect of roughness of the undersurface of the ice.

This model assumes that all parameters are constant for the dura-
tion of the simulation; thus, to model, for example, a variable water
current, successive runs are required, each covering a limited time dur-
ing which the current velocity is represented by a different constant.

Output from the program is plotted in the form of a map showing the
location and size of the oil slick at the end of the prescribed time in-
terval on a latitudinal and longitudinal grid, with an approximate rep-
resentation of the shoreline where applicable. The resolution of this
map is dependent on the precision of the data matrices used for the cal-
culations, but should be in the order of a kilometre for the location of
the slick, and perhaps a tenth as large for its size and shape. This map
is generated in the form of a file of commands to the TELL-A-GRAF graph-
ics package, to simplify the model while retaining a high degree of
transportability (the model itself is programmed in FORTRAN). Also, a
tabular format will be provided containing the same information. An ov-
erview of the model is shown in Figure 1.

To accomplish these goals, the following input data are required by
the program:

- o0il properties: viscosity, density, gas-to-oil ratio, interfacial
tension, and interfacial friction factor. Sets of values of these
properties are stored in a table and accessed by "oil type;"

- spill characteristics: quantity, duration, flow rate, and location;

- water and ice properties: water density, current velocity, ice lo-
cations, and ice undersurface roughness. In future versions of the
model, it may be possible to include the effect of pressure ridges on
the movement of the 0il, in which case their location and size must be
available to the model; and

- miscellaneous: shoreline locations and ice boundaries.
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Several factors combine to produce independent sub-types of spill:

. with or without current
e with or without gas
. finite or continuous.

For the case of smooth, unbroken ice, the eight possible combina-
tions of these factors have been labelled A through H, listed below, and
are described in the section on "Program Logic." For the case of rough
ice, a corresponding eight sub-types labelled I through P have been es-
tablished and are similarly described.

A No current, no gas, finite volume spill
B No current, no gas, continuous spill
C No current, gas, finite

D No current, gas, continuous

E Current, no gas, finite

F Current, no gas, continuous

G Current, gas, finite

H Current, gas, continuous

I No current, no gas, finite

J No current, no gas, continuous

K No current, gas, finite

L No current, gas, continuous

M Current, no gas, finite

N Current, no gas, continuous

o] Current, gas, finite

P Current, gas, continuous

Six samples of the outputs are included (see Appendix 7) to illus-
trate the model's performance. A subsea blowout is assumed with a flow
rate of 1,900 m3®/day for 60 days. Input data for the sample run were
used only to demonstrate the model and should not be considered as au-
thentic values. '




MODEL SPECIFICATIONS

ASSUMPTIONS

a)

b)

d)

e)

£)

g)

h)

Nine assumptions have been made to simplify the model.

The presence of gas with the oil is assumed to have no effect beyond
initially spreading the oil over a greater area. A gas-to-oil ratio
(GOR) is specified in the input, which keys to a table of spreading
factors that is maintained within the model. Because of a lack of
test or field results on GOR spread factors the initial version of
the model only considers a GOR of 200:1, at which level the oil is
assumed to be spread over an area seven times larger than would be
the case in the absence of gas (Dome Petroleum Limited 1981).

A threshold current speed is determined, dependent on the viscosity
of the oil (see Equation 2), below which the current is assumed to
have no effect on the distribution of the oil. 0il that does not
move becomes encapsulated in the ice, thus preventing its movement
even if the current increases later.

Emulsion formation and diffusion of the o0il are ignored. Although
these factors might affect the equilibrium thickness and other prop-
erties of the oil, their effects are insufficiently well understood
to permit modelling them.

0il is assumed not to wet the undersurface of the ice, although fric-
tion between the two is calculated (see Equations 2 through 6).
(Some portion of the oil may be retained in surface irregularities if
the undersurface is characterized as rough, depending on the scale of
such roughness and the current speed.)

Spills of duration greater than one hour are treated as continuous
spills, with oil released at a constant rate until it stops.

Each release of 0il is assumed to reach equilibrium thickness in less
than the model time increment of one hour. Should experience show
this not to be the case, and that the rate of spreading is signif-
icant in determining the eventual extent or location of the slick,
additional equations would need to be added to the program to model
the observed situation.

For rough ice, the presence of gas is assumed to increase the area
covered by o0il in the same ratio as for smooth ice.

Although the program concentrates on the prediction of 0il movement
under a continuous and landfast ice cover, the effect of broken ice
(>2 m diameter) and brash (<2 m diameter) can still be simulated by
varying the under-ice roughness factors.

The simulation will plot the position of the oil with respect to a
particular ice sheet, however, it does not include allowance for the
subsequent movement of the oil-contaminated ice. That complexity is
reserved for future models.



INPUT DATA CRITERIA

0il Type

If the o0il is a type not known to the model, the following data
must be added to the internal table:

e viscosity

e density

. interfacial tension

. interfacial friction factor.
Spill Data

Time and Date. (Compulsory.) These data should be checked to ensure
that the date is within the range for which the model is valid. For ex-
ample, dates further in the future than environmental data such as cur-
rent velocities and ice locations can reasonably project should be
considered invalid, and should cause the input to be rejected.

Location. (Compulsory.) The program assumes that the location is off-
shore and in a region of landfast ice. The user may expand the model to
handle o0il moving amid broken ice.

Quantity or flow rate. (One of these must appear.) If the latter, a du-
ration must appear.

Water and Ice Data

Water density. (Compulsory.) Subject to warning on unreasonable value.

Current velocity. (Compulsory.)

Ice locations. (Compulsory.) This information provides the location of
the edge of the ice in the vicinity of the release point.

Ice roughness. (Optional.) If omitted, the model assumes that the ice
Undersurface is perfectly smooth. The program needs to know the depth,
length, width, and spacing of the cavities for the calculation of volume
and drag, and also needs a drag coefficient determined by the profile of
the cavity walls. (This coefficient will usually be in the range 1.5-2,
so could probably be represented by a constant with little loss in accu-
racy.) The figures for length and width are in relation to the direc-
tion of motion of the oil, so orientation of the roughness elements must
also be specified. Future versions of the program will probably need to
be able to accept multiple inputs to permit the specification of differ-
ent degrees of roughness at different scales.

Shoreline data. (Obtained from a table.) This information represents
the edge of solid ground.

Output Specification

(Compulsory.) This specification establishes the frequency of
output required and the total duration to be modelled.



PROGRAM LOGIC

The program logic was designed from a simplistic approach to pro-
vide clarity for modification. Sixteen sub-types of spill were devel-
oped as a result of a brainstorming session. An analysis of the
available references indicated that, with some modifications, the deri-
vations produced by Arctic Incorporated (Cox and Schultz 1981) most
aptly satisfied the requirements of the sub-types.

A complete listing of the equations involved is provided, and their
use in the calculation procedure is depicted in a flow chart (Figure 2).

Equations

Geq =1.67 - 8.50(pw - po) (1)
Sy, = 305.79/(88.68 - y_) (2)
Ss = 0.158w - 0.60 for S, < 18 cm/sec ( 3)
S, =S, - 15.6 for S, > 18 cm/sec ( 4)
S, =5,(1 - /(T(7T0.115F62 +1.105))) (5)
Ro=1+ 1'96(Dcavity/ cav1ty) e 22'/(ﬁcavny Lcavity; (6)
Dvortex = Swz/(3.466g) (7
Sgagy = 1-5V(2((py * p5)/ (pypo)) VA0g Py - PO))). ( 8)
Lvortex B 4Sw | (9)
Lshear = 4Ag(Dcavityz - (Dcavity Dyortex/2) )/ (£5,%) (10)



)

width ~ Lvortex(Dcavity " Dyortex

* (Lcavity B Lvortex)(atail * (Dcavity vortex/ ))/2 (11)

tall /Qf S 2(Lcavity B Lvortex)/(gﬁg) * (Dcavity vortex/z) ) (12)

6stagnationz = D‘cavityz B fsswz(Lcavity vortex)/(4pg) (13)

Vwidth = (Dcavity * Swz/(4ﬂg)) (4Ag/(fssw2)) (Dcavityz (14)
- (5,2/(489))?)/2

Vaidath = 8 Dcavity'aeq (15)

Vwidth = Lcavity(Dcavity * /(Dcav;tyz - Lcav1ty s wz/(4ég)))/2 '(16)

The program must first determine, by examining the input data, which of
the 16 identified sub-types (page S5) is applicable.

Smooth Ice

A: No current, no gas, finite spill. Equation 1 is used to obtain the
equilibrium thickness, which 1s combined with the total volume of the
spill to derive the area covered. Because there is no current, spread-
ing is assumed to be isotropic, resulting in a circular area of contam-
ination centred on the initial contact point of the o0il with the ice.

B: No current, no gas, continuous spill. Similar to (A), but the cal-
culation 1s repeated to represent the situation at the end of each hour
for the duration of the spill. Depending on the output specification,
not all of these representations may need to be displayed, or they may
be separated and displayed on more than one plot.

C: No current, gas, finite spill. The calculation procedure is to es-
timate the equilibrium thickness using Equation 1, as in (&), then to
increase the area covered by the gas spread factor to allow for enhanced
spreading caused by gas.

D: No current, gas, continuous spill. This situation is similar to
(C), however, the calculation 1s repeated for the amount of oil present
at the end of each hour for the duration of the spill.

E: Current, no gas, finite spill. First, the threshold velocity is
calculated to determine whether the oil will move or not, using Equation
2. If not, the situation is identical to (A). If the current speed is
greater than the threshold level, the entire slick is assumed to move
uniformly downstream at a speed given by either Equation 3 or Equation
4, depending on the magnitude of the current.
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F: Current, no gas, continuous spill. Similar to (E), however, fresh
0il is added at each hour. Where the current is high enough to move the
slick, the resulting contaminated area will not be circular. The model
will represent the shape of the slick as an oval, i.e., a column of uni-
form width except at the ends, which are semi-circles. The long axis of
the oval will be aligned with the direction of the current, and the
semi-circular upstream end will be centred on the release point.

For this first sub-type in which the final shape of the slick may
be non-circular, a detailed description of the calculation procedure is
given:

- calculate equilibrium thickness, 5eq’ using Equation 1;
- calculate threshold current speed, sth’ Equation 2;

- If water current speed, Sw > Sth

calculate slick speed Ss, using Equation 3 or 4

W = Rs/(SS.B )

s eq

where wS = width of slick,
R, = rate of spill, m3/hour
Ss = speed of slick, m/hour
Geq = thickness of slick

The slick may then be considered as a rectangle of width (across the
current) W, and length (down-current) S..T, where T is the time in hours

since the beginning of the spill. If the spill ceases after some time
Teng’ the existing rectangle will continue to move downstream as a unit,

with speed Sq- The length will be Ss‘Tend’

will the width. The final representation of the slick will be an oval,
i.e., the ends of the rectangle will be rounded to more closely approxi-
mate reality.

and will not change, nor

- ELSE (no current) treat as sub-type B, a gradually expanding disk.

G: Current, gas, finite spill. As with (E), the threshold current
speed 1s determined, and the situation is treated as no current for
speeds below, and as one of two possible speed regimes for currents
above that speed. The effect of the accompanying gas is only to spread
the o0il thinner.

H: Current, gas, continuous spill. Similar to (E), with the addition
of fresh oil each hour, and with the o0il distributed further by the gas.
As with (F), the final distribution of the o0il may be non-circular if
the current is above the threshold value.

Rough Ice

Rough ice presents a much more complex situation when the current
is high enough to move the oil. The degree to which the oil is affected
by the roughness depends not only on the height (depth) of the irreg-
ularities in the undersurface of the ice, but also on their separation,
and on the interaction of the current speed with both. The situation
can be simplified somewhat by classifying the roughness as '"small" where
the height of the roughness elements is less than the equilibrium thick-

1




-ness of the oil. When this condition applies, the only difference from
the smooth ice case is that the speed of movement of the oil will be so-
mewhat less, and is given by Equation 5. However, for larger-scale
roughness, some o0il is likely to be retained in cavities even in the
presence of above-threshold current. Thus, it is necessary to deduct
the appropriate amount from the slick volume at each iteration of the
model computations.

As already noted, most of the equations were obtained from Cox and
Schultz (1981). Their work consisted of a series of laboratory studies
of the motion of oil under ice with and without the presence of rough-
ness elements on the undersurface of the ice. It is important to recog-
nize that this laboratory study was essentially two-dimensional, in
that the roughness elements were regular prisms perpendicular to the di-
rection of motion of the oil. In practice, it is to be expected that the
equations thus derived will need significant modification in the light
of experience, to accommodate the three-dimensional nature of the real
world. For the purposes of this specification, the equations are used
as presented in the paper (with the exception of Equation 6, which is a
quadratic approximation to an empirically derived curve). A schematic
illustration of a cavity is shown in Figure 3.

In the course of developing the model, the authors found that
Equation 6 yields values of the friction amplification factor that are
too great when the ratio of cavity depth to length exceeds the domain
originally investigated by Cox and Schultz (1981). To keep the value
reasonable, the program developed restricts the value of K to a maximum
of 3.0.

I: No current, no gas, finite spill. Because there is no current, this
is indistinguishable from the smooth ice situation for small-scale
roughness. For large-scale roughness, the volume of the slick will be-
come trapped in the cavities in the ice before it has expanded to the
equilibrium thickness area. The program must determine from the cavity
dimensions to what extent this will occur.

From roughness data, the cavity volume per unit area of ice and the
0il volume per unit area in the equilibrium thickness layer are calcu-
lated and added together to give the total volume of oil per unit area,

Varea (cavities are assumed to be completely filled with oil). Then,

assuming the slick to be circular, centred on the release point:

A, = Vs/varea
where: AS = area of slick, m?
Vs = volume of slick, m?
_ g 3 2
=v m .
Varea olume per unit area, /m

J: No current, no gas, continuous spill. Comments as for (I) apply,
but the slick continues to expand as long as the spill continues. How-
ever, the area covered will at all times be less than for the smooth ice
case, because of the entrapment of oil in the cavities.

K: No current, gas, finite spill. As per assumption (G) in "Model Spe-
cifications,” the presence of gas with the oil increases the area cov-
ered by the oil by the same ratio as in the case of smooth ice. Thus,
the area covered will be determined as for (I) above, then increased ac-
cording to the amount of gas present (i.e., by a factor of seven for a
GOR of 200).
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L: No current, gas, continuous spill. Comménts as for (K) apply, how-
ever, the base situation will be sub-type (J), which will then be ex-
panded in area to reflect the presence of the gas.

M: Current, no gas, finite spill. The threshold velocity for o0il move-
ment must be modified from Equation 2, by multiplying by K (Equation 6),
the friction amplification factor for rough ice. Currents below the
threshold are treated as "no current," i.e., as for (I). For greater
currents, small-scale roughness is comparable with smooth ice, but
Equation 5 is used to determine the speed of the slick. For large-scale
roughness, the amount of oil retained in each cavity is determined using
Equations 7 through 16.

The first step in the calculation procedure is to determine the revised
threshold current speed by calculating the friction amplification fac-

tor K from Equation 6 and multiplying the normal threshold speed by this
factor.

a) IF S > S, .K

th

- calculate the speed of the slick from Equation 5. (If the result-
ing speed is negative or zero, branch to the "no current" case.);

- determine the volume of o0il per unit area that will be trapped in
cavities, using the appropriate equations shown in the calculation
regime chart (see Figure 2);

- call this Varea’ - it should be less than Varea' (the no-current

figure), and will be zero if Equation 8 shows the current to be

greater than, or equal to, the trapping failure speed Sfail' Note
that V'area does NOT include an allowance for an equilibrium thick-
ness layer of oil, whereas Varea does;

IF Sw < Sfail’ estimate the diameter of the slick as for the
no-current situation (I), i.e., calculate Varea from the roughness

data, and proceed exactly as for sub-type (I), including the equi-

librium thickness layer of oil. Now assume that the current
stretches the slick downstream into an oval shape. The width is
assumed to remain the same, and the length can be determined from
the increased area. The area increases because all the oil must be
retained only in cavities; the equilibrium layer is moved until it
encounters sufficient cavity space to hold it all, and the cavity

volume per unit area, Vlarea' is less than the no-current case.

When the center of the upstream end is at the release point;

AIs = As'varea/vlarea
where: A'é = area of slick with current, m?2
As = area of slick without current, m?2
Varea = volume per unit area, no current, m?/m2
'area = volume per unit area, in current, m3/m2.

- ELSE (cavities flushed) estimate the width as above, and the area
as for smooth ice (case 'E'), giving an oval of similar form to the
above, however this one will move bodily downstream at a speed giv-
en by Equation 5.

b) ELSE (no current) treat as sub-type (I).

14



N: Current, no gas, continuous spill. Comments as for (J) and (M) ap-
ply, however, the front of the slick will advance as long as the spill
continues. When significant volumes of oil become trapped in cavities,
the result will be a slower net rate of advance.

The calculation procedure for this sub-type is described:

a) IF S, > S, K

th’
- IF Sw < sfail' calculate the width of the slick as for smooth ice

i.e., sub-type (F). The slick is then assumed to be in the form of
an oval the upstream end of which is centred on the release point,

and the downstream edge of which advances continuously at an effec-
tive speed

Se - Ss’aeq/(aeq * Vlarea)
where: Se = speed of edge of slick, m/hr.
S¢ = speed of body of slick, m/hr.
Geq = equilibrium thickness, m
V' rea = cavity volume per unit area, mf/mz.
Note that V'area is calculated as for sub-type (M), and is the vol-

ume trapped per unit area, allowing for the effect of current. It
is dimensionally equivalent to a thickness, and represents the av-

erage thickness of the trapped oil distributed uniformly over the
area.

When the spill ceases, the downstream edge continues to advance at
the same effective speed until all the oil in the equilibrium
thickness layer is trapped. The final length is then given by:

[ = l '
L S LS(Geq +V area)/v area

where: L's = length of slick with no equilibrium layer
LS = length of slick with equilibrium layer
Ls is the length at the instant the spill ceases; L's is

the final length (these calculations assume a rectangular
’ shape, and the results must be modified for the oval shape
actually used in the model output).

- ELSE (cavities flushed) as before, but S, = S (i.e., V'area
= 0). If the spill ceases, the length remains fixed, but the en-
tire slick moves bodily downstream at Ss.

b) ELSE (no current) treat as sub-type (J).

0: Current, gas, finite spill. Current below threshold reduces this
sub-type to (K). Otherwilse, the slick should be assumed to progress

as for the no-gas situation in sub-type (M), but covering a larger
area at each point in time.

P: Current, gas, continuous spill. This sub-type is similar to (N),
but, if the current is sufficient to cause the oil to move, the width
of the advancing front will be greater in proportion to the increase
in area caused by the gas.

15



MODEL DOCUMENTATION

This section documents the requirements to load and run the pro-

gram. It should be read thoroughly before attempting to run the pro-
gram,

PROGRAM SOURCE

The oil in ice model is a computer program that is written in a
high level programming language for easy transfer between systems.
However, it will still have to be compiled into a workable module at
the installation on which the model is to be run on.

This program and all but two explicit subroutines are written for
the IBM VS FORTRAN compiler Version 1.3.0 (March 1983). Two PL/I sub-
routines access system date and time for page headings and plot output
labels. The IBM VS FORTRAN is based on the ANSI X3.9-1978 version
(a.k.a. FORTRAN 77). 1IBM has added extensions to the language and
this program uses some of these for increased accuracy and readabil-
ity. The use of the IBM extensions is kept to a minimum, for ease of
conversion to another version of FORTRAN, if necessary.

The IBM extensions that are used in this program include:

- specification of storage space during variable definition; and
- use of character and non-character data in the same common block.

PROGRAM STRUCTURE

The model is comprised of a main program and four subroutines.
The functions of the components are listed below:
. OILUICE mainline program to drive model

. PLOTIT subroutine to generate printed results and TELL-A-GRAF
file :

) QCOORD calculates new coordinates given original coordinates, di-
rection and distance

o DATE retrieves system run date
o TIME retrieves system run time.

The list in Table 1 outlines the compile listings of which details

are provided in Appendix 10.
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TABLE 1

Program compile listings giving functions by statement groups

ISN statements

Program From To Function
OILUICE 2 26 Variable definitions
27 27 Common block definition
28 55 Variable initialization
56 195 Run parameter prompting, input
and edit routines
196 207 Parameter verification
routines
208 235 Pick up ice roughness features
236 240 Write simulation parameters

used for the run

241 253 Variable initialization for
each iteration of the model

257 267 No current, smooth ice, finite
or continuous spill

269 290 Current, smooth ice, finite
spill
291 341 Current, smooth ice,

continuous spill

342 356 Common calculations for rough
ice routines

357 365 No current, rough ice, finite
or continuous spill

368 378 Current, small ice roughness,
finite spill

379 445 Current, large ice roughness,
finite spill; uses calcu-
-lation regime chart

447 484 Current, small ice roughness,
continuous spill

485 558 Current, large ice roughness,
‘ continuous spill; uses calcu-
lation regime chart in the
program specifications

17




(Table 1 continued)

ISN statements

Program From To Function
559 560 CALL routine to print and plot
results and check if another
time frame simulation is to
be performed
562 569 Print oil type table
570 580 Print ice roughness table
581 588 Print ice roughness table
589 589 HALT execution
590 628 FORMAT statements used in the
: program
PLOTIT 2 13 Variable definitions
14 14 Common block definition
15 210 Generate TELL-A-GRAF state-
ments for the plot file
211 215 Print hardcopy report of
simulation result
216 216 RETURN to calling program
217 228 FORMAT statements for outputs
QCOORD 2 4 Variable definitions
5 10 Variable initialization
11 30 Compute new latitude
31 35 Compute new longitude
36 36 RETURN to calling routines

PROGRAM INPUTS

Five sets of input files must be set up prior to running the model.

The other input file is a file of run time parameters that can be input

at the time at which the program is run.

In this section, the structure

of the files are described by their fields, their formats, and the edits

performed.
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Ice Roughness Table

Each record in this table, (FTO1F00l1), defines the ice roughness
characteristics for an area of ice. The first set of latitudes and lon-
gitudes (Table 2) identify the northwest and southeast corners of the
rectangular area. This is followed by the dimensions, angle, and spac-
ing of the cavities. The drag coefficient is the last field for a com-
plete record. Any number of entries can be made in this file.

The model finds the first table entry which specifies co-ordinate
in which the original oil spill occurred. The ice roughness figures are
used for the duration of the simulation. A set of sample data is shown
in Appendix 1.

TABLE 2

Ice-roughness characteristics for an area of ice

Field Format
NW latitude (degrees) I3
(minutes) I2
(seconds) 12
NW longitude (degrees) 13
{minutes) I2
(seconds) 12
SE latitude (degrees) I3
(minutes) 12
(seconds) 12
SE longitude (degrees) I3
(minutes) 12
(seconds) I2
Cavity depth (cm) F8.3
Cavity length (cm) F8.3
Cavity width (cm) F8.3
Cavity angle of orientation F9.5

(degrees from true north)

Spacing of cavities lengthwise F8.3
(cm front-to-£front)

Spacing of cavities widthwise F8.3
(cm)
Drag coefficient F7.5
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0il Type Table

This table, (FTO2F001), defines the oil type and properties that the mo-
del can use (Table 3). The oil type number is used as a key to the table
and is matched against the oil type specified in the parameter table.
It is only used as a key and is not intended to be a standard oil type
identifier. Thus "4" does not necessarily stand for "#4 Fuel 0il." Up
to 99 entries can be made in this file, and a set of sample data is shown
in Appendix 2.

TABLE 3

0il type and properties used in the model

Field Format
0il type 12
Viscosity F6.3
Density F5.3
Interfacial tension F5.2
Interfacial friction F5.3

Land Boundary Coordinates

This file, (FTO3F001) of latitudes and longitudes of continuous
land points defines the edge of the land region and can extend past the
limits of the area to be plotted. Any number of entries can be made in
it and its accuracy depends on the number of entries per unit of dis-
tance and thus is dependant on the user of the model. A set of sample
data is shown in Appendix 4 with a map of the sample area shown in Appen-
dix 3.

Field Format
North latitude (degrees) F6.3
West longitude (degrees) F7.3

Ice Boundary Coordinates

This file, (FT04F001), of latitudes and longitudes of continuous
landfast ice points, defines the edge of the landfast ice and can extend
past the limits of the area to be plotted. Any number of entries can be
made in this file, and its accuracy depends on the number of entries per
unit of distance and thus is dependant on the user of the model. A set
of sample data is shown in Appendix 5.
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Field Format

North latitude (degrees) F6.3

West longitude (degrees) F7.3

Run Time Parameters

This input file, (FTO5F001), is used to retrieve all the run time
parameters that are necessary to start the simulation(Table ¢). The
program has been set up as if this file were being entered interactively
at a terminal session. If the program is run in batch mode, all input
data must be carefully entered, because a reprompt for input to bad data
causes the next entry to be read prematurely and unpredictable results
to occur. A set of sample input is shown as part of the sample batch run
JCL in Appendix 6.

TABLE 4

- Run time parameters required to start simulation

Field Format Edits

Spill date and hour I6, 1X, I2 YYMMDD, 0-24
Model duration (hours) I4 0-4320

Spill latitude (degrees, minutes, I2, 1%, 12, 1X, 12 0-90, 0-59, 0-59
seconds)

Spill longitude (degrees, minutes, 13, 1X, 12, 1X¥, I2 0-180, 0-59, 0-59
seconds)

Plot frequency (hours) I4 0-4320

West plot longitude (degrees, min- I3, 1X, I2, 1X, I2 0-180, 0-59, 0-59
utes, seconds)

East plot longitude (degrees, min- I3, 1X, I2, 1X, I2 0-180, 0-59, 0-59
utes, seconds)

0il type 12 In o0il table
Gas-to-o0il ratio I3 0 or 200
Spill duration (hours) 14 0-4320

Spill flow (m3/hour) Fl14.5 >0

Spill quantity (m3) F14.5 >0

Water density (g/cm?3) F7.5 >0
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(Table 4 continued) i

Field Format Edits
Current velocity (cm/sec) F7.4 not negative
Current direction (degrees, min- I3, 1X, 12, 1%, I2 0-360, 0-59, 0-59

utes, seconds)
(ONLY IF VELOCITY >0)

Verify parameters Al Y, N

Reenter parameters Al Y, N

Gas-to-o0il Ratio Spread Factors

The file, (FT11F00l), contains the factors by which the oil slick
spreads for various ratios of gas to oil. Up to 999 entries can be made
in it using the following structure:

Field Format
Gas-to-o0il ratio I3
Spread factor F6.3

In the sample run a spread factor of 7 is used for a GOR of 200 (Dome Pe- !
troleum Limited 1981). ‘

PROGRAM OUTPUTS

In this section all the outputs produced by this computer model are
described and a sample printout for each is provided.

Run Parameter Prompter File

The file (FTO6F001) is used in conjunction with the FTO5F001 RUN
PARAMETER input file. The program uses it to put out the appropriate
prompt for input when it requires a run parameter. If an input parame-
ter fails an edit check, the program will put an error message to the
file and reprompt for the same parameter. A printout of the oil type
table can also be written to this file after the oil type prompt is dis-
played. A sample output is given in Appendix 7, Sample 1.
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Printed Results

There are two parts of this printout file, (FTO7F001). The first
part is a formatted printout of the parameters that are used in the sim-
ulation, which includes the input parameters, oil properties, and ice
roughness data (Appendix 7, Sample 2). The second part of the printout
is a series of simulation results (Appendix 7, Sample 3). There is one
page of results for each plot produced, which is controlled by the input
parameter for plot frequency. Each page of simulation results describes
the shape, speed, volume, area, dimensions, and location of the oil
slick. For circular slicks, the coordinates define the north, east,
south, and west edges. For oval slicks, the coordinates define the cor-
ners of the rectangular portion of the slick (Figure 4).
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Direction of slick

o> P avosoooe

r => radius of half circle
¢, = first coordinate listed on the printout

| r = width of slick/2.0

Figure 4. Orientation of printed coordinates for an oval-shaped oil
slick.

24




Arrays Used

The printout that goes to file, (FTO8F001), is formatted copies of
the oil type (Appendix 7, Sample 4), ice roughness (Appendix 7, Sample
5), and gas-to-oil spread factor tables (Appendix 7, Sample 6) which
were used as input into the program. .

Error Report

If any errors occur during the course of the simulation, these will
be listed on the error report (FTO9F001). Examples of errors that can
occur are:

- negative calculated slick speed;
- 0il equilibrium thickness of less than 0.25 cm; and
- no ice roughness data to match the o0il spill coordinates.

TELL-A-GRAF Command and Data File

The program output that is written to this file (FT10F001) is a set
of graphic commands and data in a format that the software package
called TELL-A-GRAF_, will use to produce graphic illustrations of the si-
mulation results. " All data in this file are written from the PLOTIT
routine. If TELL-A-GRAF is unavailable at the installation running the
model and another graphics method is used, the subroutine PLOTIT will
have to be modified to accommodate this; or the plots can be produced
manually by transposing the printed results onto a map.

A sample printout of a TELL-A-GRAF file is included in
Appendix 8, and sample graphs produced using the TELL-A-GRAF software
are reproduced in Appendix 9.

LOADING THE MODEL

The program source will be on a single file on magnetic tape. The
file will contain the FORTRAN mainline followed by two FORTRAM
subroutines and two small PL/I subroutines. These will be in the same
order as the listings in Appendix 10. The tape format is described as
follows:

UNLABELLED
9 TRACK
1600 BPI
ASCII

FIXED BLOCK

RECORD LENGTH = 80 BYTES
BLOCK LENGTH = 80 BYTES
NUMBER OF RECORDS = 1747

1 FILE
If the tape is to be loaded onto an IBM system running MVS, the

sample JCL in Figure 5 may be used, after slight modification for in-
stallation conventions.
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Figure 5 IBM MVS source code load JCL.

//DSLDRGK JOB (0844022),'$F11 RGK', TYPRUN=HOLD,

// CLASS=L,MSGCLASS=N,NOTIFY=DSLDRGK

//* THIS JOB USES TAPE DL5503 AS INPUT (WRITE RING OUT).

/*JOBPARM L=0

//STP1 EXEC PGM=IEBGENER

//SYSIN DD DUMMY

//SYSPRINT DD  SYSOUT=*

//SYSUT1 DD  UNIT=TAPE,VOLUME=SER=DLS5503,

// LABEL=(1,NL),

// DCB=(RECFM=FB,BLKSIZE=80, LRECL=80,0PTCD=0Q, DEN=3),
DISP=(,KEEP)

SYSUT2 DD  UNIT=DISK,DSN=CANS.OILUICE.SRCE,
DCB=(RECFM=FB, LRECL=80, BLKSIZE=6160),
SPACE=(CYL, (2,2),RLSE),
DISP=(NEW,CATLG,DELETE)

NN NN NN
e e

RUNNING THE MODEL

Compilation and Link Edit

Once the program source has been loaded onto the system, the PL/I
code is split from the FORTRAN code and compiled separately. If PL/I is
not available on the installation, new subroutines will have to be writ-
ten to access the run date and time, or the FORTRAN programs modified to
remove the reference to these routines.

The second step is the compilation of the FORTRAN program source
and link edit, which creates the workable module. To get the PL/I
subroutine linkage to work properly at the DOME installation, the "AM-
ODE=24" had to be specified in the link edit step.

If FORTRAN VS is not available at the installation, the source code
will have to be modified for the version of FORTRAN being used, prior to
compilation. ’

If any source code changes are made, the variable VERSNO must be
changed accordingly. Internal documentation must also be updated to re-
flect any changes made to the program source.

File Setup

All program input files must be initialized with valid data in ac-
cordance with the structures described in "Program Inputs.” It is the
end user's responsibility to supply the data for these files.
Run Setup

Once the program is in a load module, it can be run either interac-
tively or in batch mode.

If it is run in batch mode, set up the JOB CONTROL LANGUAGE for all
files described in "Program Inputs' and "Program Outputs.' A sample of
the JCL required to do a batch run is shown in Appendix 6.
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If the MODEL is to run interactively, FTOS5F001 should be allocated
to terminal input, and FTO6F001 should be assigned to terminal output.
Input files will be assigned to the same file as in the batch run.
Printed output file assignments are dependant on user requirements.

If TELL-A-GRAF is installed, the TELL-A-GRAF Command and Data File

(FT10F001) can be used, after the model has been run, to produce graphlc
results of the simulation (see Appendix 9).
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CONCLUSION

The development of this computer model has relied on a number of
assumptions and predictions. However, the program does provide a method
by which to define the possible location of o0il under or in an ice cov-
er. Whether or not the assumed methodology is proven erroneous by oth-
ers, the authors feel that the program provides a supportive base from
which alterations can be made. The software package has been designed
to allow for future alterations.
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APPENDIX 1. SAMPLE ICE ROUGHNESS DATA

Refer to Table 2 in the text for the format

70 0 0 135 0 0 69 12 0 133 24 0 7.5 250.0 250.0 90.0 500.0 500.0 1.55
70 30 0 135 24 0 69 12 0 130 0 0 7.5 250.0 250.0 90.0 500.0 500.0 1.98
70 0 0 135 0 0 69 12 0 133 24 0 7.5 3.0 3.0 90.0 5.0 5.0 1.55

70 30 0 133 24 0 69 12 0130 00 7.5 3.0 3.0 90.0 5.0 5.0 1.98

(The sample run's ice roughness data was taken from Danielwicz and Pilk-
ington (1980) and communications with B. Danielwicz, Dome Petroleum).
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APPENDIX 2. SAMPLE OIL TYPE ARRAY

Refer to Table 3 in the text for the format.

1 0.15 0.87 30.14 0.0l1e
2 0.50 0.884 30.67 0.016
3 0.57 0.90 30.74 0.016
4 1.50 0.91 31.36 0.016
5 3.0 0.93 32.73 0.016
6 30.0 0.95 34.82 0.01e
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APPENDIX 3. MAP OF SAMPLE AREA
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APPENDIX 4. SAMPLE LAND COORDINATES

Refer to "Land Boundary Coordinates" in the text for the format.

69.420 135.0
69.420 134.9
69.460 ' 134.8
69.500 134.7
69.380 134.6
69.600 134.7
69.600 134.6
69.690 134.55
69.800 134.62
69.760 134.5
69.800 134.4
69.730 134.2
69.700 134.3
69.670 134.2
69.640 134.3
69.600 134.2
69.500 134.1
69.480 134.0
69.470 133.8
69.250 134.0
69.180 134.1
69.150 134.1
69.250 133.85
69.260 133.85
69.260 133.7
69.275 133.6
69.280 133.5
69.285 133.4
69.290 133.3
69.295 133.2
69.300 133.1
69.298 132.95
69.305 133.05
69.395 132.95
69.650 133.05
69.730 133.0
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APPENDIX 5. SAMPLE LANDFAST ICE COORDINATES

Refer to "Ice Boundary Coordinates" in the text for the format.

70.00 135.0
70.016 134.9
70.031 134.8
70.045 134.7
70.058 134.6
70.060 134.5
70.071 134.4
70.082 134.3
70.090 134.2
70.084 134.1
70.080 134.0
70.075 133.9
70.069 133.8
70.062 133.7
70.054 133.6
70.045 133.5
70.035 133.4
70.025 133.3
70.016 133.2
70.008 133.1

0

70.0 133.
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APPENDIX 6. SAMPLE RUN JCL (BATCH)

//DSLDRGK JOB (0844022-DSLDRGK),'S$F11 RK',MSGCLASS=N,NOTIFY=DSLDRGK,
// CLASS=E
/*ROUTE PRINT RMT7

//FORT EXEC PGM=OILUICE
//STEPLIB DD DSN=SYS1.VFORTLIB,DISP=SHR
// DD DSN=SYS1.FORTVS,DISP=SHR

DD DSN=CANS.TEST.LOAD,DISP=SHR
//FTO1F001 DD DSN=CANS.TEST.IRGHTAB,DISP=SHR
//FTO02F001 DD DSN=CANS.TEST.OILTAB,DISP=SHR
//FT11F001 DD DSN=CANS.TEST.GORSPR,DISP=SHR
//FTO3F001 DD DSN=CANS.TEST.LANDPT,DISP=SHR
//FTO04F001 DD DSN=CANS.TEST.ICEPTS,DISP=SHR
//FTO5F001 DD *
841218,09
1464
69,55,0
134,12,0
240
134,48,0
133,54,0
2
200
1440
79.16667
1.0049
18.0
31500
N
N
/* :
//FT06F001 DD SYSOUT=*
//FTO7F001 DD SYSOUT=*
//FTO8F001 DD SYSOUT=*
//FTO9F001 DD SYSOUT=*
//FT10F001 DD DSN=CANS.TEST.TELAFILE,DISP=0OLD
/7
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APPENDIX 7. SAMPLE RUN OUTPUT

Sample 1

DOME PETROLEUM 85/01/03 11:36:29
OIL IN ICE COMPUTER MODEL
VERSION 1.0

INPUT PARAMETER SPECIFICATIONS

ENTER SPILL DATE(YYMMDD) AND HOUR
MODEL DURATION (HOURS)
SPILL LATITUDE(DEG,MIN,SEC N)
SPILL LONGITUDE(DEG,MIN,SEC W)
PLOT FREQUENCY (HOURS)
WEST PLOT LONGITUDE (DEG,MIN,SEC W)
EAST PLOT LONGITUDE(DEG,MIN,SEC W)
OIL TYPE('O' FOR LIST)
GAS-TO-OIL RATIO(-1 FOR LIST,0 FOR NO GAS)
SPILL DURATION (HOURS)
SPILL FLOW(CUBIC METERS/HOUR)
WATER DENSITY (G/CUBIC CM)
CURRENT VELOCITY(CM/SEC)
CURRENT DIRECTION(DEG,MIN,SEC)
VERIFY PARAMETERS? (Y/N)
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Sample 2

D‘O ME P éAT ROLEUM 85/01/03 11:36:29
OIL IN ICE COMPUTER MODEL

VERSION 1.0
HARDCOPY SIMULATION RESULTS

SIMULATION PARAMETERS SPECIFIED

SPILL DATE-HOUR ==> 841218- 9

MODEL DURATION ==> 1464 HOURS

SPILL LATITUDE ==> 69 55 0 OR 69.9167 DEG. N

SPILL LONGITUDE ==> 134 12 0 OR 134.2000 DEG. W

PLOT FREQUENCY ==> 240 HOURS

PLOT WEST LONGITUDE ==> 134 48 0 OR 134.8000 DEG. W

PLOT EAST LONGITUDE ==> 133 54 0 OR 133.9000 DEG. W :
PLOT NORTH LATITUDE ==> 69.7620 DEG. N |
PLOT SOUTH LATITUDE ==> 70.0713 DEG. N

OIL TYPE ==> 2

VISCOSITY ==> 0.5000

DENSITY ==> 0.8840

INTERFACIAL TENSION ==> 30.6700

INTERFACIAL FRICTION ==> 0.0160

GAS-TO-OIL RATIO == 0.0

SPILL DURATION ==> 1440 HOURS

SPILL FLOW ==> 79.1667 CUBIC METERS/HOUR

SPILL QUANTITY == 114000.0048 CUBIC METERS

WATER DENSITY ==> 1.00490 G/CUBIC CM .
CURRENT VELOCITY == 18.0000 CM/SEC ;
CURRENT DIRECTION ==> 315 0 O OR 315.0000 DEG.

ICE ROUGHNESS CHARACTERICTICS

CAVITY DEPTH (CM.)  ===> 7.5000 .
CAVITY LENGTH (CM.) ===> 250.0000 ;
CAVITY WIDTH (CM.) ===> 250.0000 :
CAVITY ANGLE (DEG.) ===>  90.0000
CAVITY SPACING(LEN.CM.)=> 500.0000

CAVITY SPACING(WID.CM.)=> 500.0000
ROUGHNESS FORM DRAG ===> 1.5500



Sample 3

DOME PETROLEUMNM

OIL IN ICE COMPUTER MODEL
VERSION 1.0

SIMULATION RESULTS
84/12/28 9:00

OIL SLICK DATA

SHAPE =========> CIRCULAR

SPEED (CM/SEC)==> 0.88517
VOLUME (CU.M. )== 19000.00080
AREA(SQ.M.) === 2044801.08082
LENGTH(M.) ====> 1613.54310
WIDTH(M.) =====> 1613.54310
THICKNESS (CM. )=> 0.64235
COORDINATES====> 69.92900 DEG. N. LAT.

69.92177 DEG. N. LAT.

69.91454 DEG. N. LAT.

69.92177 DEG. N. LAT.
ANGLE =========> 315.00000 DEG.

85/01/03 11:36:29

134.21488 DEG. W.
134.19383 DEG. W.
134.21488 DEG. W.
134.23593 DEG. W.

LONG.
LONG.
LONG.
LONG.




Sample 3 (con't)

DOME PETROLEUM 85/01/03 11:36:29

OIL IN ICE COMPUTER MODEL
VERSION 1.0

SIMULATION RESULTS
85/ 1/ 7 9:00

OIL SLICK DATA

SHAPE =========> CIRCULAR
SPEED(CM/SEC)==> 0.88517
VOLUME (CU.M. )==> 38000.00160
AREA(SQ.M.) === 3810154.84044
LENGTH(M.) ==== 2202.55291
WIDTH(M.) =====> 2202.55291
THICKNESS (CM. )=> 0.64235
COORDINATES====> 69.93351 DEG. N. LAT. 134.22031 DEG. W. LONG.
69.92363 DEG. N. LAT. 134.19158 DEG. W. LONG.
69.91376 DEG. N. LAT. 134.22031 DEG. W. LONG.
69.92363 DEG. N. LAT. 134.24905 DEG. W. LONG.
ANGLE =========> 315.00000 DEG.
|
|
|
|
\
\
|
|
f
:
|
]
:
)
[,
|
F
]
|
\
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Sample 3 (con't)

DOME PETROLEUM 85/01/03 11:36:29

OIL IN ICE COMPUTER MODEL
VERSION 1.0

SIMULATION RESULTS
85/ 1/17 9:00

OIL SLICK DATA

SHAPE =========> CIRCULAR

SPEED(CM/SEC)==> 0.88517

VOLUME (CU .M. )== 57000.00240

AREA(SQ.M.) === 5296061 .27886

LENGTH(M.) ==== 2596.75835

WIDTH(M.) =====> 2596.75835

THICKNESS (CM. )=> 0.64235

COORDINATES====> 69.93652 DEG. N. LAT. 134.22395 DEG. W. LONG.
69.92488 DEG. N. LAT. 134.19007 DEG. W. LONG.
69.91325 DEG. N. LAT. 134.22395 DEG. W. LONG.
69.92488 DEG. N. LAT. 134.25783 DEG. W. LONG.

ANGLE =========> 315.00000 DEG.
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Sample 3 (con't)

DOME PETROLEUHM 85/01/03 11:36:29

OIL IN ICE COMPUTER MODEL
VERSION 1.0

SIMULATION RESULTS
85/ 1/27 9:00

OIL SLICK DATA

SHAPE =========> (QVAL

SPEED(CM/SEC)==> 0.88517

VOLUME (CU.M.)==> 76000.,00320

AREA(SQ.M.) ===> 7165164.89510

LENGTH(M.) ====> 3227.58980

WIDTH(M.) =====> 2707.31397

THICKNESS (CM. )=> 0.64235

COORDINATES====> 69.93381 DEG. N. LAT. 134.19999 DEG. W. LONG.
.91665 DEG. N. LAT. 134.24994 DEG. W. LONG.
.91995 DEG. N. LAT. 134.25954 DEG. W. LONG.
.93711 DEG. N. LAT. 134.20958 DEG. W. LONG.
.00000 DEG.
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DOME PETROLEUM

Sample 3 (con't).

OIL IN ICE COMPUTER MODEL

VERSION 1.0

SIMULATION RESULTS

85/ 2/ 6 9:00

OIL SLICK DATA

SHAPE =========> OVAL

SPEED(CM/SEC)==
VOLUME (CU.M. )==>
AREA(SQ.M.) ===>
LENGTH(M.) ====>
WIDTH(M.) =====>
THICKNESS (CM. )=>
COORDINATES====>

0.88517
95000.00400
9349689.63652
4034.48725
2707.31397
0.64235
69.93381 DEG. N.
69.91665 DEG. N.
69.92506 DEG. N.
69.94222 DEG. N.

ANGLE =========> 315.00000 DEG.
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LAT.
LAT.
LAT.
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134.19999 DEG. W. LONG.
134.24994 DEG. W. LONG.
134.27444 DEG. W. LONG.
134.22447 DEG. W. LONG.



i

Sample .3 (con't)

DOME PETROLEUM 85/01/03 11:36:29

OIL IN ICE COMPUTER MODEL
VERSION 1.0

SIMULATION RESULTS
85/ 2/16 9:00

OIL SLICK DATA

SHAPE =========> QVAL

SPEED(CM/SEC)==> 0.88517

VOLUME (CU.M. )== 114000.00480

AREA(SQ.M.) === 11534214.37794

LENGTH(M.) ====> 4841.38470

WIDTH(M.) =====> 2707.31397

THICKNESS (CM. )=> 0.64235

COORDINATES==== 69.93381 DEG. N. LAT. 134.19999 DEG. W. LONG.

69.91665 DEG.
69.93017 DEG.
69.94733 DEG.
ANGLE =========> 315.00000 DEG.

. LAT. 134.24994 DEG. W. LONG.
. LAT. 134.28935 DEG. W. LONG.
. LAT. 134.23937 DEG. W. LONG.

2222
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Sample 3 (con't)

DOME PETROLEUM

OIL IN ICE COMPUTER MODEL

VERSION 1.0
SIMULATION RESULTS
85/ 2/26 9:00
OIL SLICK DATA
SHAPE =========> OVAL
SPEED(CM/SEC)== 0.00000
VOLUME (CU.M. )== 114000.00480
AREA(SQ.M.) === 13080208.60102
LENGTH(M.) ====> 5412.42826
WIDTH(M.) =====> 2707.31397
THICKNESS (CM. )=> 0.64235
COORDINATES==== 69.93381 DEG. N.

69.91665 DEG. N.
69.93379 DEG. N.
69.95095 DEG. N.

ANGLE =========> 315.00000 DEG.
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134.19999 DEG. W. LONG.
134.24994 DEG. W. LONG.
134.29991 DEG. W. LONG.
134.24992 DEG. W. LONG.




Sample 4.

DOME PETROLEUHMN 85/01/03 11:36:29
OIL IN ICE COMPUTER MODEL
VERSION 1.0
INPUT TABLE VALUES

OIL TYPE ARRAY

OIL INTERFACIAL INTERFACIAL

TYPE VISCOSITY DENSITY TENSION FRICTION
1 0.1500 0.8700 30.1400 0.0160
2 0.5000 0.8840 30.6700 0.01e60
3 0.5700 0.9000 30.7400 0.01e60
4 1.5000 0.9100 31.3600 0.0160
5 3.0000 0.9300 32.7300 0.0160
6 30.0000 0.9500 34.8200 0.0160 -
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----- NORTH WEST=-----
LATITUDE  LONGITUDE
70.00000  135.00000
70.50000  135.39999
70.00000  135.00000
70.50000  133.39999

LATITUDE

69.20000
69.20000
69.20000
69.20000

Sample 5

DOME PETROLEUM
OIL IN ICE COMPUTER MODEL
VERSION 1.0
INPUT TABLE VALUES
ICE ROUGHNESS ARRAY

EAST~=-=-- CAVITY CAVITY
LONG I TUDE DEPTH LENGTH
133.39999 7.500 250.000

130.00000 7.500 250.000
133.39999 7.500 3.000
130.00000 7.500 3.000

85/01/03 1

CAVITY CAVITY
WIDTH ANGLE

250.000 90.00000
250.000 90.00000
3.000 90.00000
3.000 90.00000

1:36:29

LENGTH
CAVITY
SPACING

500.000
500.000
5.000
5.000

WIDTH
CAVITY DRAG
SPACING COEFFICIENT
500.000 1.55000
500.000 1.98000
5.000 1.55000
5.000 1.98000



Sample 6.

DOME PETROLEUM
OIL IN ICE COMPUTER MODEL
VERSION 1.0

INPUT TABLE VALUES

GAS-TO-0OIL SPREAD FACTORS

GAS-TO-0IL SPREAD
RATIO FACTOR
150 6.300
200 7.000
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APPENDIX 8. SAMPLE TELL-A-GRAF FILE

GEN A PLOT.

EVERY MESSAGE CONNECT TL.

EVERY MESSAGE STYLE DUPLEX.
EVERY MESSAGE BLANKING OFF.
EVERY CURVE SYMBOL COUNT O.
EVERY CURVE THICKNESS 3.

LEGEND FRAME ON.

PAGE BORDER OFF.

GRID TEXTURE SOLID.

GRID ON.

LENGTH 7.0.

AXIS TEXT "LONGITUDE".

GRID ON.

LENGTH 7.0.

AXIS TEXT "LATITUDE".

MESSAGE 1 HEIGHT .2,COLOR WHITE.
MESSAGE 1 TEXT "OIL UNDER ICE".

G R D XX X

MESSAGE 1 CONNECT BC,X 50,Y 100.

MESSAGE 1 UNITS PLOT-%.

MESSAGE 2 X 8.5,Y 8.3,HEIGHT .1.

MESSAGE 2 COLOR WHITE.

MESSAGE 2 TEXT "OILSPILL MODEL".

MESSAGE 3 X 8.5,Y 8.1, HEIGHT .1.

MESSAGE 3 COLOR WHITE.

MESSAGE 3 TEXT "VERSION 1.0%.

MESSAGE 4 X 8.5,Y 7.9,HEIGHT .1.

MESSAGE 4 COLOR WHITE.

MESSAGE 4 TEXT "RUN: 85/01/03 11:36:29".
MESSAGE 5 X 8.5,Y 7.7 ,HEIGHT .1.

MESSAGE 5 COLOR WHITE.

MESSAGE 5 TEXT "SIMULATION: 84/12/28 9:00".
MESSAGE 6 UNITS COORDINATE.

MESSAGE 6 CONNECT BL.

MESSAGE 6 X 133.89999,Y 69.91666 ,HEIGHT .1.
MESSAGE 6 COLOR WHITE.

MESSAGE 6 TEXT " 1 (KM)".

MESSAGE 6 POINTER UNITS COORDINATE.

MESSAGE 6 POINTER BL 133.87391 69.91666.
MESSAGE 6 STUB O.

MESSAGE 6 ARROWHEAD O.

MESSAGE 7 X 8.5,Y 7.3,HEIGHT .1.

MESSAGE 7 COLOR WHITE.

MESSAGE 7 TEXT "OIL VOLUME:" " 19000.00080 CU.M.".
MESSAGE 8 X 8.5,Y 6.9,HEIGHT .1l.

MESSAGE 8 COLOR WHITE.

MESSAGE 8 TEXT "SLICK AREA:" " 2044801.08082 sQ.M.".
MESSAGE 9 X 8.5,Y 6.5,HEIGHT .1.

MESSAGE 9 COLOR WHITE.

MESSAGE 9 TEXT "SLICK THICKNESS:" " 0.64235 CM.".

XMIN 134.79999.

XMAX 133.89999.

X STEP 0.10000.

YMIN 69.76201.

YMAX 70.07130.

Y STEP 0.10000.

CURVE 1.

CURVE COLOR GREEN.

CURVE TEXTURE CHAINDASHED.
CURVE 2.
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CURVE COLOR BLUE.

CURVE SHADE COLOR BLUE.
CURVE SHADE PATTERN 135190.
CURVE PAIR 1.

CURVE 3.

CURVE COLOR WHITE.

CURVE SHADE COLOR WHITE.
CURVE SHADE PATTERN 45150.
CURVE SHADE PAIR 3,

CURVE 4.

CURVE SYMBOL COUNT 9999.
CURVE SYMBOL TYPE 4.

CURVE COLOR RED.

INPUT DATA.

"MAINLAND"

135.00000 69.42000
134.90000 69.42000
134.80000 69.46000
134.70000 69.50000
134.60000 69.38000
134.70000 69.60000
134.60000 69.60000
134.55000 69.69000
134.62000 69.80000
134.50000 69.76000
134.40000 69.80000
134.20000 69.73000
134.30000 69.70000
134.20000 69.67000
134.30000 69.64000
134.20000 69.60000
134.10000 69.50000
134.00000 69.48000
133.80000 69.47000
134.00000 69.25000
134.10000 69.18000
134.10000 69.15000
133.85000 69.25000
133.85000 69.26000
133.70000 69.26000
133.60000 69.27500
133.50000 69.28000
133.40000 69.28500
133.30000 69.29000
133.20000 69.29500
133.10000 69.30000
132.95000 69.29800
133.05000 69.30500
132.95000 69.39500
133.05000 69.65000
133.00000 69.73000

| "LANDFAST ICE"

} 135.00000 70.00000
134.90000 70.01600
134.80000 70.03100
134.70000 70.04500
134.60000 70.05800
134.50000 70.06000
134.40000 70.07100
134.30000 70.08200
134.20000 70.09000

134.10000 70.08400



134.00000 70.08000

133.90000 70.07500
133.80000 70.06900
133.70000 70.06200
133.60000 70.05400
133.50000 70.04500
133.40000 70.03500
133.30000 70.02500
133.20000 70.01600
133.10000 70.00800
133.00000 70.00000
"OIL SLICK AREA"
134.21488 69.92900
134.21122 69.92889
134.20768 69.92856
134.20435 69.92803
134.20135 69.92731
134.19875 69.92642
134.19665 69.92538
134.19510 69.92424
134.19415 69.92302
134.19383 69.92177
134.19415 69.92051
134.19510 69.91929
134.19666 69.91815
134.19876 69.91712
134.20135 69.91623
134.20436 69.91551
134.20768 69.91497
134.21123 69.91465
134.21488 69.91454
134.21853 69.91465
134.22208 69.91497
134.22540 69.91551
134.22841 69.91623
134.23100 69.91712
134.23310 69.91815
134.23466 69.91929
134.23561 - 69.92051
134.23593 69.92177
134.23561 69.92302
134.23466 69.92424
134.23311 69.92538
134.23101 69.92642
134.22841 69.92731
134.22541 69.92803
134.22208 69.92856
134.21854 69.92889
134.21488 69.92900
"SPILL LOCATION"
134.20000 69.91666
EOD.

SEND.

**FILEX*

GEN A PLOT.

EVERY MESSAGE CONNECT TL.
EVERY MESSAGE STYLE DUPLEX.
EVERY MESSAGE BLANKING OFF.
EVERY CURVE SYMBOL COUNT O.
EVERY CURVE THICKNESS 3.
LEGEND FRAME ON.

PAGE BORDER OFF.




GRID TEXTURE SOLID.

X GRID ON.

X LENGTH 7.0.

X AXIS TEXT "LONGITUDE".
Y GRID ON.

Y LENGTH 7.0.

Y AXIS TEXT "LATITUDE".

MESSAGE 1 HEIGHT .2,COLOR WHITE.

MESSAGE 1 TEXT "OIL UNDER ICE".

MESSAGE 1 CONNECT BC,X 50,Y 100.

MESSAGE 1 UNITS PLOT-%.

MESSAGE 2 X 8.5,Y 8.3 ,HEIGHT .1.

MESSAGE 2 COLOR WHITE.

MESSAGE 2 TEXT "OILSPILL MODEL".

MESSAGE 3 X 8.5,Y 8.1 ,HEIGHT .1.

MESSAGE 3 COLOR WHITE.

MESSAGE 3 TEXT "VERSION 1.0".

MESSAGE 4 X 8.5,Y 7.9,HEIGHT .1.

MESSAGE 4 COLOR WHITE.

MESSAGE 4 TEXT "RUN: 85/01/03 11:36:29%.
MESSAGE 5 X 8.5,Y 7.7 ,HEIGHT .1.

MESSAGE 5 COLOR WHITE.

MESSAGE 5 TEXT "SIMULATION: 85/ 1/ 7 9:00".
MESSAGE 6 UNITS COORDINATE.

MESSAGE 6 CONNECT BL.

MESSAGE 6 X 133.89999,Y 69.91666 ,HEIGHT .1.
MESSAGE 6 COLOR WHITE.

MESSAGE 6 TEXT " 1 (RM)".

MESSAGE 6 POINTER UNITS COORDINATE.

MESSAGE 6 POINTER BL 133.87391 69.91666.
MESSAGE 6 STUB 0.

MESSAGE 6 ARROWHEAD O.

MESSAGE 7 X 8.5,Y 7.3 ,HEIGHT .1.

MESSAGE 7 COLOR WHITE.

MESSAGE 7 TEXT "OIL VOLUME:" " 38000.00160 CU.M.".
MESSAGE 8 X 8.5,Y 6.9,HEIGHT .1.

MESSAGE 8 COLOR WHITE.

MESSAGE & TEXT "SLICK AREA:" ™ 3810154.84044 SQ.M.",
MESSAGE 9 X 8.5,Y 6.5, HEIGHT .1.

MESSAGE 9 COLOR WHITE.

MESSAGE 9 TEXT "SLICK THICKNESS:" " 0.64235 CM.".

XMIN 134.79999.

XMAX 133.89999.

X STEP 0.10000.

YMIN 69.76201.

YMAX 70.07130.

Y STEP 0.10000.

CURVE 1.

CURVE COLOR GREEN.

CURVE TEXTURE CHAINDASHED.
CURVE 2.

CURVE COLOR BLUE.

CURVE SHADE COLOR BLUE.
. CURVE SHADE PATTERN 135190.
CURVE PAIR 1.

CURVE 3.

CURVE COLOR WHITE.

CURVE SHADE COLOR WHITE.
CURVE SHADE PATTERN 45150.
CURVE SHADE PAIR 3.

CURVE 4.

CURVE SYMBOL COUNT 9999.
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CURVE SYMBOL TYPE 4.
CURVE COLOR RED.
INPUT DATA.

"MAINLAND"
135.00000
134.90000
134.80000
134.70000
134.60000
134.70000
134.60000
134.55000
134.62000
134.50000
134.40000
134.20000
134.30000
134.20000
134.30000
134.20000
134.10000
134.00000
133.80000
134.00000
134.10000
134.10000
133.85000
133.85000
133.70000
133.60000
133.50000
133.40000
133.30000
133.20000
133.10000
132.95000
133.05000
132.95000
133.05000
133.00000
"LANDFAST
135.00000
134.90000
134.80000
134.70000
134.60000
134.50000
134.40000
134.30000
134.20000
134.10000
134.00000
133.90000
133.80000
133.70000
133.60000
133.50000
133.40000
133.30000
133.20000
133.10000
133.00000

ICE"

69.42000
69.42000
69.46000
69.50000
69.38000
69.60000
69.60000
69.69000
69.80000
6G.76000
69.80000
69.73000
69.70000
69.67000
69.64000
69.60000
69.50000
69.48000
69.47000
69.25000
69.18000
69.15000
69.25000
69.26000
69.26000
69.27500
69.28000
69.28500
69.29000
69.29500
69.30000
69.29800
69.30500
69.39500
69.65000
69.73000

70.00000
70.01600
70.03100
70.04500
70.05800
70.06000
70.07100
70.08200
70.09000
70.08400
70.08000
70.07500
70.06900
70.06200
70.05400
70.04500
70.03500
70.02500
70.01600
70.00800
70.00000
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"OIL SLICK AREA"

134,22031 69.93351
134.21532 69.93336
134.21048 69.93291
134.20594 69.93218
134.20184 69.93120
134.19830 69.92998
134.19542 69.92857
134.19331 69.92701
134.19202 69.92535
134.19158 69.92363
134.19202 69.92192
134.19332 69.92026
134.19544 69.91870
134.19831 69.91729
134.20185 69.91607
134.20595 69.91509
134.21049 69.91436
134.21533 69.91391
134.22031 69.91376
134.22530 69.91391
134.23014 69.91436
134.23467 69.91509
134.23878 69.91607
134.24232 69.91729
134.24519 69.91870
134.24731 69.92026
134.24861 69.92192
134.24905 69.92363
134.24861 69.92535
134.24732 69.92701
134.,24520 69.92857
134.24233 69.92998
134.23879 69.93120
134.23469 69.93218
134.23015 69.93291
134.22531 69.93336
134.22031 69.93351
"SPILL LOCATION"
134.20000 69.91666
EOD.

SEND.

**FILE**

GEN A PLOT.

EVERY MESSAGE CONNECT TL.

EVERY MESSAGE STYLE DUPLEX.
EVERY MESSAGE BLANKING OFF.
EVERY CURVE SYMBOL COUNT O.
EVERY CURVE THICKNESS 3.

LEGEND FRAME ON.

PAGE BORDER OFF.

GRID TEXTURE SOLID.

X GRID ON.

X LENGTH 7.0.

X AXIS TEXT "LONGITUDE".

Y GRID ON.

Y LENGTH 7.0.

Y AXIS TEXT "LATITUDE".

MESSAGE 1 HEIGHT .Z2,COLOR WHITE.
MESSAGE 1 TEXT "OIL UNDER ICE".
MESSAGE 1 CONNECT BC,X 50,Y 100.
MESSAGE 1 UNITS PLOT-%.
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MESSAGE X 8.5,Y 8.3,HEIGHT .1.

MESSAGE X 8.5,Y 6.5,HEIGHT .1.
MESSAGE COLOR WHITE.
MESSAGE 9 TEXT "SLICK THICKNESS:" " 0.64235 CM.".
XMIN 134.79999.

XMAX 133.89999.

X STEP 0.10000.

YMIN 69.76201.

YMAX 70.07130.

Y STEP 0.10000.

CURVE 1.

CURVE COLOR GREEN.

CURVE TEXTURE CHAINDASHED.
CURVE 2.

CURVE COLOR BLUE.

CURVE SHADE COLOR BLUE.
CURVE SHADE PATTERN 135190.
CURVE PAIR 1.

CURVE 3.

CURVE COLOR WHITE.

CURVE SHADE COLOR WHITE.
CURVE SHADE PATTERN 45150.
CURVE SHADE PAIR 3.

CURVE 4.

CURVE SYMBOL COUNT 9999.
CURVE SYMBOL TYPE 4.

CURVE COLOR RED.

2
MESSAGE 2 COLOR WHITE.
MESSAGE 2 TEXT "OILSPILL MODEL".
MESSAGE 3 X 8.5,Y 8.1,HEIGHT .l.
MESSAGE 3 COLOR WHITE.
MESSAGE 3 TEXT "VERSION 1.0",
MESSAGE 4 X 8.5,Y 7.9,HEIGHT .1.
MESSAGE 4 COLOR WHITE.
MESSAGE 4 TEXT "RUN: 85/01/03 11:36:29".
MESSAGE 5 X 8.5,Y 7.7 ,HEIGHT .1.
MESSAGE 5 COLOR WHITE.
MESSAGE 5 TEXT "SIMULATION: 85/ 1/17 9:00".
MESSAGE 6 UNITS COORDINATE.
MESSAGE 6 CONNECT BL.
MESSAGE 6 X 133.89999,Y 69.91666 ,HEIGHT .1.
MESSAGE 6 COLOR WHITE.
MESSAGE 6 TEXT * 1 (RM)".
MESSAGE 6 POINTER UNITS COORDINATE.
MESSAGE 6 POINTER BL 133.87391 69.91666.
MESSAGE & STUB O.
MESSAGE 6 ARROWHEAD 0.
MESSAGE 7 X 8.5,Y 7.3,HEIGHT .1.
MESSAGE 7 COLOR WHITE.
MESSAGE 7 TEXT "OIL VOLUME:" " 57000.00240 CU.M.",
MESSAGE 8 X 8.5,Y 6.9,HEIGHT .1.
MESSAGE 8 COLOR WHITE.
MESSAGE 8 TEXT "SLICK AREA:" " 5296061.27886 SQ.M.".
9
9

INPUT DATA.

"MAINLAND"

135.00000 69.42000
134.90000 69.42000
134.80000 69.46000
134.70000 69.50000
134.60000 69.38000
134.70000 69.60000
134.60000 69.60000
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134.55000
134.62000
134.50000
134.40000
134.20000
134.30000
134.20000
134.30000
134.20000
134.10000
134.00000
133.80000
134.00000
134.10000
134.10000
133.85000
133.85000
133.70000
133.60000
133.50000
133.40000
133.30000
133.20000
133.10000
132.95000
133.05000
132.95000
133.05000
133.00000
"LANDFAST
135.00000
134.90000
134.80000
134.70000
134.60000
134.50000
134.40000
134.30000
134.20000
134.10000
134.00000
133.90000
133.80000
133.70000
133.60000
133.50000
133.40000
133.30000
133.20000
133.10000
133.00000

"OIL SLICK AREA"

134.22395
134.21807
134.21236
134.20701
134.20217
134.19799
134.19461
134.19211
134.19059
134.19007

.69000
.80000
.76000
.80000
.73000
.70000
.67000
.64000
.60000
.50000
.48000
.47000
.25000
.18000
.15000
.25000
.26000
.26000
.27500
.28000
.28500
.29000
.29500
.30000
.29800
.30500
.39500
.65000
.73000

.00000
.01600
.03100
.04500
.05800
.06000
.07100
.08200
.09000
.08400
.08000
.07500
.06900
.06200
.05400
.04500
.03500
.02500

01600

.00800
.00000

93652

.93635

93582

.93496
.93380
.93236
.93070
.92886
.92690
.92488
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134.19059 69.92286

134.19212 69.92090
134.19462 69.91906
134.19801 69.91740
134.20219 69.91597
134.20702 69.91480
134.21237 69.91395
134.21807 69.91342
134.22395 69.91325
134.22983 69.91342
134.23553 69.91395
134.24088 69.91480
134.24572 69.91597
134.24989 69.91740
134.25328 69.91306
134.25578 69.92090
134.25731 69.92286
134.25783 69.92488
134.25732 69.92690
134.25579 69.92886
134.25330 69.93070
134.24991 69.93236
134.24574 69.93380
134.24090 69.93496
134.23554 69.93582
134.22984 69.93635
134.22395 69.93652
"SPILL LOCATION"
134.20000 69.91666
EOD.

SEND.

*AFILEX*

GEN A PLOT.

EVERY MESSAGE CONNECT TL.
EVERY MESSAGE STYLE DUPLEX.
EVERY MESSAGE BLANKING OFF.
EVERY CURVE SYMBOL COUNT O.
EVERY CURVE THICKNESS 3.
LEGEND FRAME ON.

PAGE BORDER OFF.

GRID TEXTURE SOLID.

GRID ON.

LENGTH 7.0.

AXIS TEXT "LONGITUDE".
GRID ON.

LENGTH 7.0,

AXIS TEXT "LATITUDE".

e

MESSAGE 1 HEIGHT .2,COLOR WHITE.
MESSAGE 1 TEXT "OIL UNDER ICE".

MESSAGE 1 CONNECT BC,X 50,Y 100.
MESSAGE 1 UNITS PLOT-%.

MESSAGE 2 X 8.5,Y 8.3 ,HEIGHT .1.
MESSAGE 2 COLOR WHITE.

MESSAGE 2 TEXT "OILSPILL MODEL".
MESSAGE 3 X 8.5,Y 8.1,HEIGHT .1.
MESSAGE 3 COLOR WHITE.

MESSAGE 3 TEXT "VERSION 1.0".
MESSAGE 4 X 8.5,Y 7.9,HEIGHT .1.
MESSAGE 4 COLOR WHITE.

MESSAGE 4 TEXT "RUN: 85/01/03 11
MESSAGE 5 X 8.5,Y 7.7 ,HEIGHT .1.
MESSAGE 5 COLOR WHITE.

:36:29".
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MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE

WO OUWOOODOINIJOOOOOTTOIONONOVWN

TEXT "SIMULATION: 85/ 1/27 9:00".

UNITS COORDINATE.

CONNECT BL. .

X 133.89999,Y 69.91666 ,HEIGHT .1.

COLOR WHITE.

TEXT " 1 (KM)".

POINTER UNITS COORDINATE.

POINTER BL 133.87391 69.91666.

STUB O.

ARROWHEAD 0.

X 8.5,Y 7.3,HEIGHT .1.

COLOR WHITE.

TEXT "OIL VOLUME:" " 76000.00320 CU.M.".
X 8.5,Y 6.9,HEIGHT .1.

COLOR WHITE.

TEXT "SLICK AREA:" " 7165164.89510 SQ.M.".
X 8.5,Y 6.5,HEIGHT .1.

COLOR WHITE.

TEXT "SLICK THICKNESS:" " 0.64235 CM.".

XMIN 134.79999.
XMAX 133.89999.
X STEP 0.10000.
YMIN 69.76201.
YMAX 70.07130.
Y STEP 0.10000.

CURVE 1

CURVE COLOR GREEN.
CURVE TEXTURE CHAINDASHED.

CURVE 2

CURVE COLOR BLUE.

CURVE SHADE COLOR BLUE.
CURVE SHADE PATTERN 135190.
CURVE PAIR 1.

CURVE 3

CURVE COLOR WHITE.

CURVE SHADE COLOR WHITE.
CURVE SHADE PATTERN 45150.
CURVE SHADE PAIR 3.

CURVE 4

CURVE SYMBOL COUNT 9999.
CURVE SYMBOL TYPE 4.
CURVE COLOR RED.

INPUT DATA.

"MAINLAND"
135.00000
134.90000
134.80000
134.70000
134.60000
134.70000
134.60000
134.55000
134.62000
134.50000
134.40000
134.20000
134.30000
134.20000
134.30000
134.20000
134.10000
134.00000

69.42000
69.42000
69.46000
69.50000
69.38000
69.60000
69.60000
69.69000
69.80000
69.76000
69.80000
69.73000
69.70000
69.67000
69.64000
69.60000
69.50000
69.48000
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133.80000 69
134.00000 69
134.10000 69
134.10000 69
133.85000 69
133.85000 69
133.70000 69
133.60000 69
133.50000 69
133.40000 69
133.30000 69
133.20000 69
133.10000 69
132.95000 69
133.05000 69
132.95000 69
133.05000 69
133.00000 69
"LANDFAST ICE"
135.00000 70
134.90000 70
134.80000 70
134.70000 70
134.60000 70
134.50000 70
134.40000 70
134.30000 70
134.20000 70
134.10000 70
134.00000 . 70
133.90000 70
133.80000 70
133.70000 70
133.60000 70
133.50000 70
133.40000 70
133.30000 70
133.20000 70
133.10000 70
133.00000 70
"OIL SLICK AREA"
134.19999 69
134.19603 69
134.19295 69
134.19085 69
134.18978 69
134.18979 69
134.19086 69
134.19297 69
134.19605 69
134.20001 69
134.20472 69
134.21005 69
134.21584 69
134.22190 69
134.22805 69
134.23411 69
134.23989 69
134.24522 69
134.24994 69
134.25954 69
134.26350 69

.47000
.25000
.18000
.15000
.25000
.26000
.26000
.27500
.28000
.28500
.29000
.29500
.30000
.29800
.30500
.39500
.65000
.73000

.00000
.01600
.03100
.04500
.05800
.06000
.07100
.08200
.09000
.08400
.08000
.07500
.06900
.06200
.05400
.04500
.03500
.02500
.01600
.00800
.00000

.93381
.93219
.93036
.92837
.92629
.92417
.92209
.92010
.91827
.91665
.91529
.91424
.91351
.91315
.91315
.91351
.91424
.91529
.91665
.91995
.92157
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134.26658 69.92340

134.26869 69.92539
134.26976 69.92747
134.26977 69.92959
134.26870 69.93167
134.26660 69.93366
134.26352 69.93549
134.25956 69.93711
134.25484 69.93847
134.24951 69.93953
134.24372 69.94025
134.23765 69.94062
134.23149 69.94062
134.22542 69.94025
134.21964 69.93953
134.21430 69.93847
134.20958 69.93711
134.19999 69.93381
“"SPILL LOCATION"
134.20000 69.91666
EOD.

SEND.

**FILE**

GEN A PLOT.

EVERY MESSAGE CONNECT TL.
EVERY MESSAGE STYLE DUPLEX.
EVERY MESSAGE BLANKING OFF.
EVERY CURVE SYMBOL COUNT O.
EVERY CURVE THICKNESS 3.

LEGEND FRAME ON.

PAGE BORDER OFF.

GRID TEXTURE SOLID.

GRID ON.

LENGTH 7.0.

AXIS TEXT "LONGITUDE".

GRID ON.

LENGTH 7.0.

AXIS TEXT "LATITUDE".

MESSAGE 1 HEIGHT .2,COLOR WHITE.
MESSAGE 1 TEXT "OIL UNDER ICE".

RO R XX

MESSAGE 1 CONNECT BC,X 50,Y 100.

MESSAGE 1 UNITS PLOT-%.

MESSAGE 2 X 8.5,Y 8.3,HEIGHT .1.

MESSAGE 2 COLOR WHITE.

MESSAGE 2 TEXT "OILSPILL MODEL".

MESSAGE 3 X 8.5,Y 8.1,HEIGHT .1.

MESSAGE 3 COLOR WHITE.

MESSAGE 3 TEXT "VERSION 1.0".

MESSAGE 4 X 8.5,Y 7.9,HEIGHT .1.

MESSAGE 4 COLOR WHITE.

MESSAGE 4 TEXT "RUN: 85/01/03 11:36:29",
MESSAGE 5 X 8.5,Y 7.7 ,HEIGHT .1.

MESSAGE 5 COLOR WHITE.

MESSAGE 5 TEXT "SIMULATION: 85/ 2/ & 9:00".
MESSAGE 6 UNITS COORDINATE.

MESSAGE 6 CONNECT BL.

MESSAGE 6 X 133.89999,Y 69.91666 ,HEIGHT .1.
MESSAGE 6 COLOR WHITE.

MESSAGE 6 TEXT " 1 (KM)'".

MESSAGE 6 POINTER UNITS COORDINATE.
MESSAGE 6 POINTER BL 133.87391 69.91666.
MESSAGE 6 STUB 0.
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CURVE COLOR GREEN.

CURVE TEXTURE CHAINDASHED.

CURVE 2

CURVE COLOR BLUE.
CURVE SHADE COLOR BLUE.

CURVE SHADE PATTERN 135190.

CURVE PAIR 1.

CURVE 3

CURVE COLOR WHITE.

CURVE SHADE COLOR WHITE.
CURVE SHADE PATTERN 45150.

CURVE SHADE PAIR 3.

CURVE 4

CURVE SYMBOL COUNT 9999.

CURVE SYMBOL TYPE 4.
CURVE COLOR RED.

INPUT DATA
"MAINLAND"
135.00000
134.90000
134.80000
134.70000
134.60000
134.70000
134.60000
134.55000
134.62000
134.50000
134.40000
134.20000
134.30000
134.20000
134.30000
134.20000
134.10000
134.00000
133.80000
134.00000
134.10000
134.10000
133.85000
133.85000
133.70000
133.60000
133.50000

69.42000
69.42000
69.46000
69.50000
69.38000
69.60000
69.60000
69.69000
69.80000
69.76000
69.80000
69.73000
69.70000
69.67000
69.64000
69.60000
69.50000
69.48000
69.47000
69.25000
69.18000
69.15000
69.25000
69.26000
69.26000
69.27500
69.28000

MESSAGE 6 ARROWHEAD 0.

MESSAGE 7 X 8.5,Y 7.3,HEIGHT .1.

MESSAGE 7 COLOR WHITE.

MESSAGE 7 TEXT "OIL VOLUME:" " 95000.00400 CU.M.",
MESSAGE 8 X 8.5,Y 6.9 ,HEIGHT .1.

MESSAGE 8 COLOR WHITE.

MESSAGE 8 TEXT "SLICK AREA:" " 9349689.63652 SQ.M.",
MESSAGE 9 X 8.5,Y 6.5,HEIGHT .1.

MESSAGE 9 COLOR WHITE.

MESSAGE 9 TEXT "SLICK THICKNESS:" " 0.64235 CM.".
XMIN 134.79999.

XMAXK 133.89999.

- X STEP 0.10000.

YMIN 69.76201.

YMAX 70.07130.

Y STEP 0.10000.

CURVE 1
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133.40000 69

133.30000 69
133.20000 69
133.10000 69.
132.95000 69
133.05000 69
132.95000 69
133.05000 69
133.00000 69
"LANDFAST ICE"
135.00000 70.
134.90000 70
134.80000 70
134.70000 70
134.60000 70.
134.50000 70
134.40000 70
134.30000 70
134,20000 70
134.10000 70
134.00000 70
133.90000 70.
133.80000 70
133.70000 70
133.60000 70
133.50000 70
133.40000 70.
133.30000 70
133.20000 70.
133.10000 70
133.00000 70
"OIL SLICK AREA"
134.1999S 69
134.19603 69
134.19295 69
134.19085 69
134.18978 69
134.18979 69
134.19086 69
134.19297 €9
134.19605 69
134.20001 €9
134.20472 69
134.21005 69
134.21584 69
134.22190 69.
134.22805 69
134.23411 69
134.23989 69
134.24522 69.
134.24994 69
134.27444 69.
134.27840 69
134.28149 69
134.28359 69
134.28467 69
134.28467 69
134.28360 69
134.28150 69
134.27842 69
134.27446 69
134.26975 69

.28500
.29000
.29500

30000

.29800
.30500
.39500
.65000
.73000

00000

.01600
.03100
.04500

05800

.06000
.07100
.08200
.09000
.08400
.08000

07500

.06900
.06200
.05400
.04500

03500
02500
01600

.00800

00000

.93381
.93219
.93036
.92837
.92629
.92417
.92209
.92010
.91827
.91665
.91529
.91424
.91351

91315

.91315
.91351
.91424

91529

.91665

92506

.92668
.92851
.93050
.93258

93470

.93678
.938717
.84060
.94222
.94358
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134.26441
134.25862
134.25255
134.24639
134.24032
134.23453

134.22919

134.22447
134.19999

69.94464
69.94536
69.94573
69.94573
69.94536
69.94464
69.,94358
69.94222
69.93381

"SPILL LOCATION"

134.20000
EOD.
SEND.
*XFILE**

69.91666

GEN A PLOT.

EVERY MESSAGE CONNECT TL.
EVERY MESSAGE STYLE DUPLEX.
EVERY MESSAGE BLANKING OFF.
EVERY CURVE SYMBOL COUNT O.
EVERY CURVE THICKNESS 3.
LEGEND FRAME ON.

PAGE BORDER OFF.

GRID TEXTURE SOLID.

X GRID ON.

X LENGTH 7.0.
X AXIS TEXT "LONGITUDE".

Y GRID ON.

Y LENGTH 7.0.
Y AXIS TEXT "LATITUDE".

MESSAGE 1
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE

WO N~SI~Jooooonoooouunttd BPWWWNNNEFH

HEIGHT .2,COLOR WHITE.

TEXT "OIL UNDER ICE".

CONNECT BC,X 50,Y 100.

UNITS PLOT-%. i

X 8.5,Y 8.3,HEIGHT .1.

COLOR WHITE.

TEXT "OILSPILL MODEL".

X 8.5,Y 8.1,HEIGHT .1.

COLOR WHITE.

TEXT "VERSION 1.0".

X 8.5,Y 7.9,HEIGHT .1.

COLOR WHITE.

TEXT "RUN: 85/01/03 11:36:29".

X 8.5,Y 7.7 ,HEIGHT .1.

COLOR WHITE.

TEXT "SIMULATION: 85/ 2/16 9:00".
UNITS COORDINATE.

CONNECT BL.

X 133.89999,Y 69.91666 ,HEIGHT .1l.
COLOR WHITE.

TEXT " 1 (KM)".

POINTER UNITS COORDINATE.

POINTER BL 133.87391 69.91666.
STUB 0.

ARROWHEAD 0.

X 8.5,Y 7.3,HEIGHT .1.

COLOR WHITE.

TEXT "OIL VOLUME:" " . 114000.00480 CU.M.",
X 8.5,Y 6.9,HEIGHT .1.

COLOR WHITE.

TEXT "SLICK AREA:" " 11534214.37794 SQ.M.".
X 8.5,Y 6.5,HEIGHT .l.

COLCR WHITE.
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MESSAGE 9 TEXT "SLICK THICKNESS:" " 0.64235 CM.".
XMIN 134.79999.

XMAX 133.89999.

X STEP 0.10000.

YMIN 69.76201.

YMAX 70.07130.

Y STEP  0.10000.

CURVE 1

CURVE COLOR GREEN.

CURVE TEXTURE CHAINDASHED.
CURVE 2.

CURVE COLOR BLUE.

CURVE SHADE COLOR BLUE.
CURVE SHADE PATTERN 135190.
CURVE PAIR 1.

CURVE 3.

CURVE COLOR WHITE.

CURVE SHADE COLOR WHITE.
CURVE SHADE PATTERN 45150.
CURVE SHADE PAIR 3.

CURVE 4.

CURVE SYMBOL COUNT S$999.
CURVE SYMBOL TYPE 4.

CURVE COLOR RED.

INPUT DATA.

""MAINLAND"

135.00000 69.42000
134.90000 69.42000
134.80000 69.46000
134.70000 69.50000
134.60000 69.38000
134.70000 69.60000
134.60000 69.60000
134.55000 69.69000
134.62000 69.80000
134.50000 69.76000
134.40000 69.80000
134.20000 69.73000
134.30000 69.70000
134.20000 69.67000
134.30000 69.64000
134.20000 69.60000
134.10000 69.50000
134.00000 69.48000
133.80000 69.47000
134.00000 69.25000
134.10000 69.18000
134.10000 69.15000
133.85000 69.25000
133.85000 69.26000
133.70000 69.26000
133.60000 69.27500
133.50000 69.28000
133.40000 69.28500
133.30000 69.29000
133.20000 69.29500
133.10000 69.30000
132.95000 69.29800
133.05000 69.30500
132.95000 69.39500
133.05000 69.65000
133.00000 69.73000
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"LANDFAST ICE"
.00000
134.
134.
.70000
134.
134.
.40000
134.
134,
134,
134.
.90000
133.

135

134

134

133

133
133

133
133

90000
80000

60000
50000

30000
20000
10000
00000

80000

.70000
.60000
133.
.40000
.30000
133.
133.
133.

50000

20000
10000
00000

70

70
70
70
70
70
70
70
70
70
70

70
70
70
70
70
70
70

"OIL SLICK AREA"

134.
134.
134.
134.
.18978
134.
134.
134.
134.
134.
134.
134.
134.
134.
134.
134.
134.
134.
134.
134.
134.
134.
134.
134.
134.
134.
134,
134,
134.
134.
134.
134.
134.
.26129
134.
134.
134.
134.
134.

134

134

19999
19603
19295
19085

18979
19086
19297
19605
20001
20472
21005
21584
22190
22805

23411

23989
24522
24994
28935
29331
29640
29851
29958
29958
29852
29641
29333
28937
28465
27932
27352
26745

25522
24943
24409
23937
19999

69.
69.

69

.00000
70.

01600

.03100
.04500
.05800
.06000
.07100
.08200
.09000
.08400
.08000
.07500
70.

06900

.06200
.05400
.04500
.03500
.02500
.01600
.00800
70.

00000

93381
93219

.93036
.92837
.92629
.92417
.92209
.92010
.91827
.91665
.91529
.91424
.91351
.91315
.91315
.91351
.91424
.91529
.91665
.83017
.93179
.93363
.93561
.93769
.93981
.94189
.94388
.94571
.94733
.94869
.94975
.95048
.95084
.95084
.95048
.94975
.94869
.94733
.93381
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"SPILL LOCATION"

134.20000 69.91666
EOD.

SEND.

RAFTLEX*

GEN A PLOT.

EVERY MESSAGE CONNECT TL.
EVERY MESSAGE STYLE DUPLEX.
EVERY MESSAGE BLANKING OFF.
EVERY CURVE SYMBOL COUNT O.
EVERY CURVE THICKNESS 3.
LEGEND FRAME ON.

PAGE BORDER OFF.

GRID TEXTURE SOLID.

X GRID ON.

X LENGTH 7.0.

X AXIS TEXT "LONGITUDE".

Y GRID ON.

Y LENGTH 7.0.

Y AXIS TEXT "LATITUDE".
MESSAGE

MESSAGE COLOR WHITE.

HEIGHT .2,COLOR WHITE.

1" 13

114000.00480 CU.M.".

080208.60102 SQ.M.".

1
MESSAGE 1 TEXT "OIL UNDER ICE".
MESSAGE 1 CONNECT BC,X 50,Y 100.
MESSAGE 1 UNITS PLOT-%.
MESSAGE 2 X 8.5,Y 8.3 ,HEIGHT .1.
MESSAGE 2 COLOR WHITE.
MESSAGE 2 TEXT "OILSPILL MODEL".
MESSAGE 3 X 8.5,Y 8.1,HEIGHT .1.
MESSAGE 3 COLOR WHITE.
MESSAGE 3 TEXT "VERSION 1.0".
MESSAGE 4 X 8.5,Y 7.9,HEIGHT .1.
MESSAGE 4 COLOR WHITE.
MESSAGE 4 TEXT "RUN: 85/01/03 11:36:29".
MESSAGE 5 X 8.5,Y 7.7,HEIGHT .1.
MESSAGE 5 COLOR WHITE.
MESSAGE 5 TEXT "SIMULATION: 85/ 2/26 9:00".
MESSAGE 6 UNITS COORDINATE.
MESSAGE 6 CONNECT BL.
MESSAGE 6 X 133.89999,Y 69.91666 ,HEIGHT .1.
MESSAGE 6 COLOR WHITE.
MESSAGE & TEXT " 1 (KM)".
MESSAGE 6 POINTER UNITS COORDINATE.
MESSAGE 6 POINTER BL 133.87391 69.91666.
MESSAGE 6 STUB O.
MESSAGE 6 ARROWHEAD 0.
MESSAGE 7 X 8.5,Y 7.3,HEIGHT .
MESSAGE 7 COLOR WHITE.
MESSAGE 7 TEXT "OIL VOLUME:" "
MESSAGE 8 X 8.5,Y 6.9 ,HEIGHT .
MESSAGE 8 COLOR WHITE.
MESSAGE 8 TEXT "SLICK AREA:"
MESSAGE 9 X 8.5,Y 6.5,HEIGHT .1.
9
9

MESSAGE
XMIN 134.79999,
XMAX 133.89999. ~
X STEP 0.10000.
YMIN 69.76201.
YMAX 70.07130.
Y STEP 0.10000.
CURVE 1.

CURVE COLOR GREEN.

TEXT "SLICK THICKNESS:" "
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CURVE TEXTURE CHAINDASHED.
CURVE 2.

CURVE COLOR BLUE.

CURVE SHADE COLOR BLUE.
CURVE SHADE PATTERN 135190.
CURVE PAIR 1.

CURVE 3.

CURVE COLOR WHITE.

CURVE SHADE COLOR WHITE.
CURVE SHADE PATTERN 45150.
CURVE SHADE PAIR 3.

CURVE 4.

CURVE SYMBOL COUNT 9999.
CURVE SYMBOL TYPE 4.

CURVE COLOR RED.

INPUT DATA.

"MAINLAND"

135.00000 69.42000
134.90000 69.42000
134.80000 69.46000
134.70000 69.50000
134.60000 69.38000
134.70000 ©69.60000
134.60000 69.60000
134.55000 69.69000
134.62000 69.80000
134.50000 69.76000
134.40000 69.80000
134.20000 69.73000
134.30000 69.70000
134.20000 69.67000
134.30000 69.64000
134.20000 69.60000
134.10000 69.50000
134.00000 69.48000
133.80000 69.47000
134.00000 69.25000
134.10000 69.18000
134.10000 69.15000
133.85000 69.25000
133.85000 69.26000
133.70000 69.26000
133.60000 69.27500
133.50000 69.28000
133.40000 69.28500
133.30000 69.29000
133.20000 69.29500
133.10000 69.30000
132.95000 69.29800
133.05000 69.30500
132.95000 69.39500
133.05000 69.65000
133.00000 69.73000
"LANDFAST ICE"
135.00000 70.00000
134.90000 . 70.01600
134.80000 70.03100
134.70000 70.04500
134.60000 70.05800
134.50000 70.06000
134.40000 70.07100

134.30000 70.08200




134.20000 70
134.10000 70
134.00000 70
133.90000 70
133.80000 70
133.70000 70
133.60000 70
133.50000 70
133.40000 70
133.30000 70
133.20000 70
133.10000 70
133.00000 70
"OIL SLICK AREA"
134.19999 69
134.19603 69
134.19295 69
134.19085 69
134.18978 69
134.18979 69
134.19086 69
134.19297 69
134.19605 69
134.20001 69
134.20472 69
134.21005 69
134.21584 69
134.22190 69
134.22805 69
134.23411 69
134.23989 69
134.24522 69
134.24994 69
134.29991 69
134.30387 69
134.30695 69
134.30906 69
134.31014 69
134.31014 69
134.30907 69
134.30697 69
134.30389 69
134.29993 69
134.29521 69
134.28987 69
134.28408 69
134.27801 69
134.27184 69
134.26577 69
134.25998 69
134.25464 69
134.24992 69
134.19999 69
""SPILL LOCATION"
134.20000 69
EOD.

SEND.

*AFILEX*

.09000
.08400
.08000
.07500
.06900
.06200
.05400
.04500
.03500
.02500
.01600
.00800
.00000

.93381
.93219
.93036
.92837
.92629
.92417
.92209
.92010
.91827
.91665
.91529
.91424
.91351
.91315
.91315
.91351
.91424
.91529
.91665
.93379
.93541
.93724
.93923
.94131
.94343
.94551
.94750
.94933
.95095
.95231
.95337
.95409
.95446
.95446
.95409
.95337
.95231
.95095
.93381

.91666
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APPENDIX 9. SAMPLE GRAPHS

The graphs that are presented in this appendix correspond to the hard-
copy simulation results shown in Appendix 8. They were produced by the
TELL-A-GRAF software package on a Nicolet Zeta 8 pen desk top plotter.
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APPENDIX 10. SOURCE CODE LISTINGS

This appendix contains a sample compile listings of the FORTRAN mainline
program and two subroutines. It also contains the PL/I source code list-
ings for the DATE and TIME subroutines.




All1.1 OILUICE

LEVEL 1.3.0 (MAY 1983) VS FORTRAN DATE: 1985 JAN 09 TIME: 16:42:09 PAGE: 1
REQUESTED OPTIONS (EXECUTE): NODECK,OPTIMIZE(Q),GOSTMT, MAP
OPTIONS IN EFFECT: NOLIST MAP NOXREF GOSTMT NODECK SOURCE NOTERM OBJECT FIXED NOTEST NOTRMFLG SRCFLG NOSYM

OPT(O) LANGLVL(77) NOFIPS FLAG(!1) NAME(MAIN ) LINECOUNT(6U4) CHARLEN(500) SDUMP
B T T . 2 6.t T.% ..., 8

I SN 1 PROGRAM OILICE
8 H AR RN AR R N IR H R 3 33 H H MR
c * #
C #  PROGRAM: OILUICE *
C # #
C * VERSION: 1.0 - DEC 1984 *
c # *
C * AUTHOR : RICK KOWALCHUK #
C # DOME PETROLEUM LTD *
C * BOX 200 *
Cc * CALGARY,ALTA T2P 2HS8 *
C # *
C * GENERAL: INTERACTIVE FORTRAN PROGRAM TO MODEL THE MOTION OF #
Cc * OIL RELEASED INTO OCEAN WATER IN THE PRESENCE OF ICE.- *
C * A TELAGRAF FILE WILL BE PRODUCED THAT WILL DRAW AN AREA *
C * MAP AND LOCATE THE SIZE AND SHAPE OF THE SLICK AT VARIOUS*
C * TIMES IN THE SIMULATION.
Cc + *
c e E T T A R ey e s
C

I SN 2 REAL*16 PLFRLO, PLTOLO, PLFRLA, PLTOLA, PDIR, PDIST, OSLAT, OSLONG

1 SN 3 REAL*16 CURD!R, SPLAT, SPLONG, PLAT1, PLONG1, PLAT2, PLONG2

I SN 4 REAL¥*16 OSRAD

I SN 5 REAL*8 ISPQTY, ISPRTE, IWDENS, SW, LALRAT, GSPFAC

I SN 6 REAL*8 CD,DELTA, THCKLO, THCKEQ, THCKST, THCKTL, DVORT, DCAV

| SN 7 REAL*8 FTHCK, FS, GRAV, K, LSHEAR, LVORT, LCAV, VISOIL,DENOIL

I SN 8 REAL*8 DENWAT, ITENS,SFAIL,SSLICK, STH, VWIDTH, AS, VS, VAREA

I SN 9 REAL*8 VCAV, LS,WS,ANGSL, TEMP,OFFSET, SEDGE

I SN 10 REAL*8 ICERGH(2,2)

I SN 11 REAL*8 SPCAVL, SPCAVW,WCAV, ANGCAV,ANGD I F, LREC

I SN 12 REAL*8 VERSNO

I SN 13 INTEGER*Y ICEARR, OI LARR, LANDPT, ICEPTS, READER

I SN 14 INTEGER*Y PROMPT, PRESLT, PARRS, PERRS, PTELAG, GORSPR

I SN 15 INTEGER*U IDATE, I TIME, IDUR, IPLFRQ, ! LATD, | LATM, ILATS

I SN 16 INTEGER*Y IPLODF, | PLOMF, | PLOSF, I PLODT, | PLOMT, | PLOST

I SN 17 INTEGER*4 I LONGD, | LONGM, I LONGS, IOILTP, ISPDUR

I SN 18 INTEGER*L ICURD, ICURM, ICURS,MHOUR, IGOR, TABGOR

I SN 19 INTEGER*Y OTTYPE

I SN 20 INTEGER*Y h,J

I SN 21 INTEGER*Y COORD(2,6)

I SN 22 LOGICAL*Y RNDSP

I SN 23 INTEGER¥*L LEAP

I SN 2y INTEGER*2 MODAYS(12)

I SN 25 CHARACTER#8 RDATE,RTIME

I SN 26 CHARACTER#1 |IVERFY, IREENT
C

I SN 27 COMMON PLFRLO, PLTOLO, PLFRLA, PLTOLA, PDIR, PDIST,

*

SPLAT, SPLONG, PLAT1,PLONG1, PLAT2, PLONG2, OSLAT, OSLONG,
84



C
LEVEL 1.3.0 (MAY 1983)
*n-.n*n

. oo
3 AR H R R RN

00000000000 NNNONNNONNNDOOOOOONOOOOOOO0

* %k X ¥ %

#

#
*
#
#
*
*
*
*
*
*
#
*
#
#
*
*
*
*
#
#
#
*
*
#
*
#
#*
*
#*
*
#
#
#
#
*
#
*
#*
#
#*
#*
#
#
+*
#*
#*
#*
*

FILE

PARAMETER INPUT FIELDS:

THCKLO,
LANDPT,
RNDSP,

MODAYS,
RDATE, R

VS FORTR

......... .

IDENTIFIERS:

ICEARR =>UNIT
OILARR =>UNIT
LANDPT =>UNIT
ICEPTS =>UNIT
READER =>UNIT
PROMPT =>UNIT
PRESLT =>UNIT
PARRS ==>UNIT
PERRS ==>UNIT
PTELAG =>UNIT
GORSPR =>UNIT

IDATE ==> SPIL
{TIME ==> SPIL
IDUR ===> MODE

IPLFRQ => PLOT
I PLODF => PLOT
| PLOMF => PLOT
I PLOSF => PLOT
{PLODT => PLOT
{ PLOMT => PLOT
| PLOST => PLOT
ILATD ==> SPIL
|LATM ==> SPIL
I|LATS ==> SPIL
| LONGD==> SPIL
FLONGM==> SPIL
I LONGS==> SPIL
1QILTP => TYPE
IGOR ===> GAS

ISPDUR => DURA
ICURD ==> WATE
ICURM ==> WATE
ICURS ==> WATE
ISPQTY => SPIL
ISPRTE => SPIL
IWDENS => WATE
SW =====> WATE

IVERFY => INPU
IREENT => REEN

WORK AND STORAGE FIELDS:

RDATE => RUN

SSLICK,AS,VS,LS,WS, ANGSL, VERSNO, LREC,
|CEPTS, PRESLT, PTELAG, IDATE, I TIME, MHOUR,

TIME
AN DATE: 1985 JAN 09

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

3
e e Deovssavseateossennen
36 H A H 1A N R

FILE OF ICE ROUGHNESS CHARACTERISTICS
FILE OF OIL TYPES AND PROPERTIES
FILE OF LAND BOUNDARY COORDINATES
FILE OF LANDFAST |CE COORDINATES
INPUT FOR RUN PARAMETERS

PROMPT FILE FOR RUN PARAMETERS
PRINTED RESULTS OF SIMULATION
PRINTOUT OF ARRAYS USED FOR THE RUN
PARAMETER AND RUNTIME ERROR PRINTOUT
0- TELAGRAF COMMAND AND DATA FiILE

1~ GAS TO OIL SPREAD FACTORS

- -\~ FEFWN =

L DATE
L TIME
L DURATION IN HOURS

FREQUENCY IN HOURS (E.G. PLOT EVERY X HOUR
WESTERN LONGITUDE DEGREES

WESTERN LONG!TUDE MINUTES

WESTERN LONG!ITUDE SECONDS

EASTERN LONGITUDE DEGREES

EASTERN LONG!TUDE MINUTES

EASTERN LONGITUDE SECONDS
L LATITUDE DEGREES
L LATITUDE MINUTES
L LATITUDE SECONDS
L LONGITUDE DEGREES
I. LONGITUDE MINUTES
L LONGITUDE SECONDS

OF OIL - USED TO SEARCH OIL TYPE FILE
TO OIL RATIO
TION OF SPILL
R CURRENT DIRECTION DEGREES
R CURRENT DIRECTION MINUTES
R CURRENT DIRECTION SECONDS
L QUANTITY - FOR FINITE SPILLS ONLY
L RATE - FOR CONTINUQUS SPILLS ONLY
R DENSITY
R CURRENT SPEED
T PARAMETER VERIFICATION ANSWER
TER INPUT PROMPT ANSWER

)

IEEEEEEEEEEEEREE EE I I JCREIE I I I I I O

DATE IN YY/MM/DD FORMAT
85

TIME: 16:42:09
+*
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NAME :

OfLICE

PAGE:
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COOOOO0OOO0

LEVEL 1.3.0 (MAY 1983
*--~o*-

sicieicivicloiololololoXoloo kool ol NoNo ol ool e o N o R oY oo oo e Re N o ko X X2 X2 X2 X X e N X2 X o)

#*
#
#
#
+#
#
*
*
*
*
)

L R R R EREEREEREEEEEEEEE X EREEIIEIENEE XN SIS SN SN ]

RTIME => RUN TIME

VERSNO =>

MHOUR =>

CURDIR =>

SPLAT =>

SPLONG =>

OSLAT => OIL SLICK

OSLONG => OIL SLICK

OSRAD => OIlL SLICK

LREC => LENGTH OFf

VS FORTRAN

oo, 2. i, 3...

LALRAT =>

GSPFAC =>

PLAT1 => TEMPORARY

PLONG1 => TEMPORARY

PLAT2 => TEMPORARY

PLONG2 => TEMPORARY

PDIR => PARAMETER

PDIST => PARAMETER

PLFRLO =>

PLTOLO =>

PLFRLA =>

PLTOLA =>

SPCAVL =>

SPCAVW =>

ANGDIF =>

OTTYPE => OIL TYPE FROM OILARR

TABGOR =>

LEAP =>

MODAYS => MONTH DAY ARRAY

ICERGH =>
COORD =>
RNDSP =>

IN HH:MM FORMAT *
CURRENT PROGRAM VERSION NUMBER

CURRENT MODEL HOUR FROM START OF SIMULATION
CURRENT DIRECTION DECIMAL DEGREES

SPILL LATITUDE IN DECIMAL DEGREES

SPILL LONGITUDE IN DECIMAL DEGREES

LATITUDE IN DECIMAL DEGREES
LONGITUDE IN DECIMAL DEGREES

RADIUS IN METERS FOR CIRCULAR SLICKS
RECTANGULAR PORTION OF OVAL SLICKS

FE X kK kX k%

DATE: 1985 JAN 09 TIME: 16:42:09
6 T.%

DISTANCE RATIO OF LATITUDE TO LONGI!TUDE AT SPILL
SPREAD FACTOR INCREASE FROM THE GAS TO OIL RATIO

PLOT WESTERN LONGITUDE IN DECIMAL DEGREES

PLOT EASTERN LONGITUDE IN DECIMAL DEGREES

PLOT SOUTHERN LATITUDE IN DECIMAL DEGREES

PLOT NORTHERN LATITUDE IN DECIMAL DEGREES
SPACING BETEEN LEADING EDGES OF CAVITIES ALONG
THE LENGTHWISE DIRECTION.

SPACING BETEEN LEADING EDGES OF CAVITIES ALONG
THE WIDTHWISE DIRECTION,

DIFFERENCE BETWEEN CURRENT DIRECTION AND

ICE ROUGHNES ORIENTATION.

GAS TO OlL RATIO FROM GORSPR FILE
TEMP VARIABLE FOR LEAP YEAR CALCULATION

ICE ROUGHNESS LAT,LONG ARRAY
JCE ROUGHNESS LAT,LONG ARRAY IN D,M,S
BOOLEAN VARIABLE FOR ROUND OIL SLICK SHAPE

FORMULAE FIELDS:

CD =====> ROUGHNESS FORM DRAG COEFFICIENT
==>1,98 FOR RECTANGULAR PRISM
==>1.55 FOR TRIANGULAR PRISM

RELATIVE DENSITY RATIO

LOCAL SLICK THICKNESS

EQUILIBRIUM OIL SLICK THICKNESS

BENEATH SMOOTH ICE

DELTA ==>
THCKLO =>
THCKEQ =>
THCKST =>

THCKTL =>

DVORT ==>
DCAV ===>
FTHCK ==>
FS =====>

THICKNESS

AT THE END OF THE VORTEX ZONE

THICKNESS

THE DOWNSTREAM CAVITY WALL

VORTEX ZONE OFFSET INTO A CAVITY

ICE ROUGHNESS HEIGHT OR CAVITY DEPTH
DENSIMETRIC FROUDE NUMBER

FTHCK=SW/( DELTA*GRAV#THCKLO)

FOR THIS CASE, THCKLO=THCKEQ

OIL/WATER

EMPIRICALLY APROX. 0.016

FIELD FOR RATIO CALC I[N PLOT EXTENTS #
FIELD FOR RATIO CALC IN PLOT EXTENTS #
FIELD FOR RATIO CALC IN PLOT EXTENTS #
FIELD FOR RATIO CALC IN PLOT EXTENTS *
DIRECTION FIELD FOR SUBROUTINE QCOORD*
DISTANCE FIELD FOR SUBROUTINE QCOORD *

OF SLICK IN A CAVITY
OF CONTAINED SLICK AT

*FXF X FEFEFXFEFFFFFEFFEFXEF TR EEFRFE KRR K KK

INTERFACIAL FRICTION FACTOR

86

NAME: OILICE

PAGE:
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LEVEL 1.3.0 (MAY 1983
*o.--*-

ISN
I SN
ISN
I SN
I SN
I SN
I SN
ISN
I SN
I SN
I SN
I SN

I SN

Lo

QOO0 OOOOOQOOO0

0000000000000 OO0O00

OOO0OO00

* GRAV ===> GRAVITATION ACCELERATION *

* K ======> ICE FRICT!{ON AMPL{FICATION FACTOR *

* LSHEAR => LENGTH OF SHEAR-DOMINATED PORTION #*

* OF THE OIL IN A CAVITY #*

* LVORT ==> LENGTH OF VORTEX CELL #

* LCAY ===> LENGTH OF CAVITY #

* VISOIL => VISCOSITY OF THE OIL #

* DENOIL => DENSITY OF OIL *

* DENWAT => DENSITY OF WATER *

* ITENS ==> INTERFACIAL TENSION BETWEEN OIL AND WATER *

* TYPICALLY 30-35 DYNES/CM FOR CRUDE OILS *

i SFAIL ==> CURRENT SPEED FOR CONTAINMENT FAILURE *

* SSLICK => OiL SLICK SPEED *

* STH ====> THRESHOLD CURRENT SPEED FOR SLICK MOVEMENT *

) VS FORTRAN DATE: 1985 JAN 09 TIME: 16:42:09 NAME: OILICE PAGE: L

R 2. i EREEEEEY L.l 5. .. 6.0 T.%. ..., 8
SW =====> WATER CURRENT SPEED
VWIDTH => APPROXIMATE VOLUME OF OIL TRAPPED PER

*
#*
UNIT WIDTH OF CAVITY #*

OSLAT ==> LATITUDE OF THE ORIGIN POINT OF SLICK *
OSLONG => LONGITUDE OF THE ORIGIN POINT OF SLICK *
AREA OF SLICK #
VOLUME OF SLICK *
LENGTH OF SLICK #
WIDTH OF SLICK *
ANGLE OF ORIENTATION OF SLICK *
VOLUME PER UNIT AREA *
VOLUME OF ICE CAVITY PER UNIT AREA *
#

#

#*

* ¥k ¥ ¥ F ¥k X ¥ XX K FF

pravprprgrarE S TR RIS AL AL SR L L AL LR R SRk L b

****“***********************************************************
+* *
# -INITIALIZE DAYS IN MONTH ARRAY *
* *
FrevgrgrgrgrgrgrgrprgrgE A S PR TR R R L LR L L L S L L L LD L R L Rk kg

MODAYS ( 1
MODAYS (2
MODAYS( 3
MODAYS ( 4
MODAYS( 5
MODAYS( 6
MODAYS( 7
MODAYS( 8
MODAYS (9
MODAYS( 1 1
MODAYS( 11)=30
MODAYS(12)=31

L | | [ E O I T 1}

[ T

rarpvgrgrgrgrgrgrgrgrprgrgrgrgr e RS T TS R A TX T LSS LE LSS S R S S L Ll k]
# #

# ~ASSIGN FILE UNIT NUMBERS *
# #

ravgrgigrgrprgrgrprgrprgp e e TSR R Y TSRS LT L LS L AL LR S Ll s s L L

I CEARR=1
817




I SN
I SN
I SN
I SN
I SN
I SN
ISN
1SN
I SN
I SN

LEVEL 1.3.

I SN
I SN
I SN
ISN
I SN

ISN
ISN
I SN
ISN
ISN
ISN
I SN
ISN
ISN
ISN
ISN
1SN
ISN
I SN
ISN
ISN
I SN
I SN
ISN
ISN
ISN
I SN
ISN
ISN

41 OILARR=2

y2 LANDPT=3

43 ICEPTS=4

Ly READER=5

y5 PROMPT=6

46 PRESLT=7

u7 PARRS=8

48 PERRS=9

49 PTELAG=10

50 GORSPR=11
g HHEHEHERHHHAREHHER R A HAHERERHEH RN R AR AR RN HER
C H+ #*
c # -ASSIGN PROGRAM VERSION NUMBER *
c # —INITIALIZATION OF VARIBLES *
C # *
c HHHEHHEREHH AR RN H AR R H AR H AR EH AR R RN
c

0 (MAY 1983) VS FORTRAN DATE: 1985 JAN 09 TIME: 16:42:09 NAME: OILICE PAGE: 5
LIRS D DA 2 K J Yoo, I, [ T.H ... 8

51 VERSNO=1.0

52 MHOUR=0

53 CALL DATE(RDATE)

54 CALL TIME(RTIME)

55 GRAV=981.0
c
C HHEAEHHAEHHEHAHHHH AN AR AR RN RN A AR H R H RN
C L3 »*
c # -WRITE PROMPT FOR INPUTS *
c # <EDIT INPUTS *
c # ~WRITE OUT ERROR MESSAGE AND REPROMPT |F INCORRECT #

* #*

(c; HHHHHRERREEHER SRR RERE R EE RN FN NN RN NRHHENEN
c

56 WRITE( PROMPT, 9060 ), RDATE, RT IME, VERSNO

57 GO TO 21

58 20  WRITE(PROMPT,9015)

59 21 WRITE(PROMPT, 9001)

60 READ(READER, *) I DATE, 1 TIME

61 [F( IDATE.LT.840101.0R. IDATE.GT.940101)GO TO 20

62 IF(ITIME.LT.0.0R, ITIME.GT.24)GO TO 20

63 LEAP=MOD( 1 DATE, 40000)

64 I F(LEAP,LT.10000 )MODAYS(2)=29

66 GO TO 31

67 30 WRITE{PROMPT,9015)

68 31 WRITE{ PROMPT,9002)

69 READ( READER, *) | DUR

70 IF(IDUR.LT.0.0R. IDUR.GT.4320)GO TO 30

71 GO TO i1

72 40  WRITE(PROMPT,9015)

73 41 WRITE(PROMPT,9003)

74 READ(READER, ¥) ILATD, | LATM, I LATS

75 IF(ILATD.LT.0.0R. ILATD.GT.90)GO TO 40

76 IF(ILATM.LT.0.0R. ILATM.GT.59)GO TO 40

77 IF(ILATS.LT.0.0R. | LATS.GT.59)GO TO 40

78 SPLAT = (( ILATD*3600)+( | LATM*60)+ILATS)/3600.

79 GO TO 51

80 50 WRITE(PROMPT,9015)



ISN 81 51  WRITE(PROMPT,9004)

I SN 82 READ( READER, *) | LONGD, | LONGM, | LONGS

I'SN 83 {F( ILONGD.LT.0.OR. ILONGD.GT.180)GO TO 50

ISN 84 IF( ILONGM. LT.0.0R. |LONGM.GT.59)GO T0O 50

ISN 85 IF(ILONGS.LT.0.0R. | LONGS.GT.59)GO TO 50

ISN 86 SPLONG = (( 1LONGD*3600)+( | LONGM*60)+1LONGS)/3600.

ISN 87 GO TO 61

ISN 88 60  WRITE(PROMPT,9015)

ISN 89 61  WRITE( PROMPT,9005)

ISN 90 READ(READER, *) I PLFRQ

ISN 91 IF{ IPLFRQ.GT. IDUR)GO TO 60

ISN 92 GO TO 63

ISN 93 62  WRITE(PROMPT,9015)

ISN 94 63  WRITE(PROMPT,9006)

ISN 95 READ(READER, *) | PLODF, | PLOMF, | PLOSF

ISN 96 IF( IPLODF.LT.0.O0R. IPLODF.GT.180)GO TO 62

ISN 97 IF( IPLOMF.LT.0.0R. | PLOMF.GT.59)GO TO 62

ISN 98 IF( IPLOSF.LT.0.0R, IPLOSF.GT.59)GO TO 62

ISN 99 PLFRLO = ((IPLODF¥3600)+( |PLOMF*60)+IPLOSF)/3600.

ISN 100 { F(PLFRLO.LT.SPLONG)GO TO 62

I'SN 101 GO TO 65

ISN 102 64  WRITE(PROMPT,9015)

LEVEL 1.3.0 (MAY 1983) VS FORTRAN DATE: 1985 JAN 09 TIME: 16:42:09 NAME :
LS S U - S ;S T 5 teeannnn 6urennn. T.% . 8

I'SN 103 65  WRITE(PROMPT,9007)

ISN 104 READ(READER, *) I PLODT, | PLOMT, | PLOST

I'SN 105 IF(IPLODT.LT.0.OR. IPLODT.GT.180)GO TO 64

I'SN 106 I F(IPLOMT.LT.0.0R. IPLOMT.GT.59)GO TO 64

I SN 107 1F(IPLOST.LT.0.0R. I PLOST.GT.59)G0O TO 6U

I SN 108 PLTOLO = ((!PLODT*3600)+( | PLOMT#60)+1PLOST)/3600.

I'SN 109 I F(PLTOLO.GT.SPLONG)GO TO 64

I SN 110 {F(PLTOLO.GT.PLFRLO)GO TO 64
(C: F I N T N K M N A
c * *
c # -CALCULATE PLOT MIN AND MAX LATITUDES. A SQUARE GRID 1S #
c # ESTABLISHED BY CALCULATING A LATITUDE TO LONGITUDE DISTANCE *
c # RATIO AT THE SPILL COORDINATE AND EXTENDING IT AGAINST THE *
c # |NPUT LONGITUDE COORDINATE DfFFERENCE. *

* #*

g B W B I 3 N RN
c

ISN 111 PDIST=1000.0

ISN 112 PDIR=0.0

ISN 113 CALL QCOORD(SPLAT,SPLONG, PDIR, PDIST, PLAT1, PLONG1)

ISN 114 PDIR=90.0

ISN 115 CALL QCOORD(SPLAT,SPLONG,PDIR, PDIST, PLAT2, PLONG2)

ISN 116 LALRAT=( PLAT1-SPLAT)/( SPLONG-PLONG2)

I SN 117 PLAT1=( PLFRLO-PLTOLO)*LALRAT

ISN 118 PLTOLA=SPLAT+( PLAT1/2.0)

ISN 119 PLFRLA=SPLAT-( PLAT1/2.0)

1SN 120 82  WRITE(PROMPT,9008)

ISN 121 READ(READER, *) 10I1LTP

ISN 122 OPEN(OILARR)

ISN 123 IF(10ILTP.EQ.0)GO TO 84

1SN 124 83  READ(OILARR,*, END=85)OTTYPE,VISOIL,DENOIL, ITENS,FS

ISN 125 IF(1OILTP.NE.OTTYPE)GO TO 83

ISN 126 CLOSE(OILARR)

89

OILICE

PAGE:
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I SN

I'SN 128 84  READ(OILARR,*, END=85)0TTYPE,VISOIL,DENOIL, ITENS, FS

ISN 129 WRITE( PROMPT, 9020),0TTYPE,VISOIL,DENOIL, | TENS, FS

I SN 130 GO TO 84

I'SN 131 85 CLOSE(OILARR)

ISN 132 WRITE( PROMPT, 9021)

I'SN 133 GO TO 82

I'SH 134 86  WRITE(PROMPT,9015)

I'SN 135 87  WRITE(PROMPT,9019)

I'SN 136 READ( READER, *) | GOR

I'SN 137 IF(1GOR.EQ.0)GO TO 91

I'SN 138 OPEN( GORSPR)

I'SN 139 IF(IGOR.EQ.-1)GO TO 89

I'SN 140 88  READ(GORSPR, *, END=90 ) TABGOR, GSPFAC

ISN 141 IF( IGOR.NE.TABGOR)GO TO 88

I'SN 142 CLOSE (GORSPR)

ISN 143 GO, TO 94

I'SN 144 89  READ(GORSPR,*, END=90) TABGOR, GSPFAC

I'SN 145 WRITE( PROMPT, 9025), TABGOR, GSPFAC

1SN 146 GO TO 89

I'SN 147 90  CLOSE(GORSPR)

I'SN 148 WRITE( PROMPT, 9026)

I'SN 149 IF( IGOR.EQ.-1)GO TO 87

I'SN 150 GO TO 86

ISN 151 91  GSPFAC=1.0

ISN 152 GO TO 94

LEVEL 1.3.0 (MAY 1983) S FORTRAN DATE: 1985 JAN 09
LS O P 2. i & S T S, 6

ISN 153 93 WRITE( PROMPT,9015)

ISN 154 94  WRITE(PROMPT,9009)

ISN 155 READ( READER, *) 1SPDUR

ISN 156 IF(1SPDUR.GT. IDUR.OR. ISPDUR.LT.1)GO TO 93

ISN 157 IF(1SPDUR.GT.1)GO TO 101

ISN 158 GO TO 96

I'SN 159 95  WRITE( PROMPT,9015)

ISN 160 96  WRITE(PROMPT,9010)

I'SN 161 READ(READER, *) I SPQTY

I'SN 162 IF(ISPQTY.LE.0)GO TO 95

ISN 163 ISPRTE = 0

I'SN 164 GO TO 111

I'SN 165 100 WRITE(PROMPT,9015)

I'SN 166 101 WRITE(PROMPT,9011)

ISN 167 READ(READER, #) | SPRTE

ISN 168 IF(ISPRTE.LE.0)GO TO 100

I'SN 169 ISPQTY = ISPRTE*ISPDUR

I'SN 170 GO TO 111

ISN 171 110 WRITE( PROMPT,9015)

I'SN 172 111 WRITE(PROMPT,9012)

I'SN 173 READ( READER, *) IWDENS

I'SN 174 1F( IWDENS.LE.0)GO TO 110

I'SN 175 GO TO 121

ISN 176 120 WRITE({ PROMPT,9015)

I SN 177 121 WRITE(PROMPT,9013)

I'SN 178 READ( READER, *) SW

I'SN 179 IF(SW.LT.0)GO TO 120

I'SN 180 IF(SW.EQ.0)G0 TO 135

I'SN 181 GO TO 131

I SN 182 130 WRITE(PROMPT,9015)

127

GO TO 87

NAME: OILICE

PAGE:
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ISN 183 131 WRITE(PROMPT,9014)
I'SN 184 READ( READER, *) ICURD, ICURM, ICURS
ISN 185 IF(ICURD.LT.0.0R. [CURD.GT.360)GO TO 130
I'SN 186 IF( ICURM.LT.0.OR. ICURM.GT.59)GO TO 130
(SN 187 IF(ICURS.LT.0.0R. ICURS.GT.59)G0O TO 130
I'SN 188 CURDIR = ((1CURD¥3600)+( ICURM*60)+1CURS)/3600.
ISN 189 GO TO 141
ISN 190 135 ICURD=0
I'SN 191 I CURM=0
I'SN 192 ICURS=0
I SN 193 CURDIR=0
I'SN 194 GO TO 141
I'SN 195 140 WRITE(PROMPT,9015)
g 4K AWM B MR R R prevgrprgrTE S T s 2 2 2 S S T L I LR L L L
C * *
c # -ASK |IF THE PARAMETERS NEED TO BE VERIFIED #
c # -IF NO, START THE MODEL #
c # -IF YES, DISPLAY THE PARAMETERS #
. #
g ****************************************************************
c
I'SN 196 141 WRITE(PROMPT,9016)
I'SN 197 READ( READER,9018), | VERFY
I SN 198 | F(IVERFY.NE.'Y' . AND. IVERFY.NE.'N')GO TO 140
I'SN 199 IF( IVERFY.NE.'Y')GO TO 160
I SN 200 WRITE( PROMPT,9023), IDATE, ITIME,
# IDUR,
* ILATD, ILATM, ILATS, SPLAT,
# | LONGD, | LONGM, | LONGS, SPLONG,
LEVEL 1.3.0 (MAY 1983) VS FORTRAN DATE: 1985 JAN 09 TIME: 16:42:09
R D 2. i PP T Y - T 7% ...
M I PLFRQ,
# | PLODF, | PLOMF, | PLOSF, PLFRLO,
# 1PLODT, | PLOMT, | PLOST, PLTOLO,
# PLFRLA,
* PLTOLA
I SN 201 WRITE( PROMPT,9024), IOILTP,
# VISOIL,
* DENOIL,
# I TENS,
# FS,
# IGOR,
* ISPDUR,
# I SPRTE,
# ISPQTY,
# IWDENS,
* SW,
* ICURD, ICURM, ICURS, CURDIR
ISN 202 GO TO 151
ISN 203 150 WRITE( PROMPT,9015)
g EE 2T TS L LB LS R 8k k 3633 N O I3 RN
c # -ASK IF THE PARAMETERS NEED TO BE REENTERED #
C # -IF YES GO BACK TO REPROMPT FOR ALL THE PARAMETERS *
C ********'H'***********'H'*******************************************
c
ISN 204 151 WRITE(PROMPT,9017)
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LEVEL 1.3.0 (MAY 1983)
*..--*.

I SN 205
I SN 206
ISN 207
I SN 208
I SN 209
I SN 210
1SN 211
I SN 212
ISN 213
I SN 214
I SN 215
I SN 216
I SN 217
I SN 218
ISN 219
I SN 220
ISN 221
I SN 222
ISN 223
I SN 224
ISN 225
ISN 226
ISN 227
ISN 228
I SN 229
ISN 230
ISN 231
ISN 232
I SN 233
ISN 234
ISN 235
ISN 236
ISN 237
ISN 238

COOOOO0

OOO0COOOOO0

170

180

190

195

READ{READER,9018), IREENT
IF( IREENT.NE.'Y'_ AND. IREENT.NE.'N')GO TO 150
IF(IREENT.EQ.'Y')GO TO 21

HHAHEHHH K AR HEERRAHRARH RN R AR R ERR AR R R R R R AR RN HH

# -PICK UP ICE ROUGHNESS PARAMETERS FOR THE AREA IN WHICH *
# THE SPILL OCCURRED. tF IT ISN'T IN THE ICE ROUGHNESS ARRAY, *#
#*

* ASSUME THAT IT IS SMOOTH ICE AND DISPLAY A MESSAGE,.
R R T T T S A e S e e e R s 2 2 )

OPEN( I CEARR)

READ( ICEARR, ¥, END=180), ( (COORD( 1,J),J=1,6),1=1,2),DCAV, LCAV,
*

* ¥ x ¥

WCAV, ANGCAV, SPCAVL, SPCAVW, CD

DO 170 1=1,2

ICERGH( |, 1)=(COORD( |, 1)*3600+COORD( 1,2)*60+COORD(1,3))/3600.
ICERGH( 1,2)=(COORD( | ,4)#¥3600+COORD( | ,5)*60+COORD(1,6))/3600.
CONT INUE

HUHRHHAHHHHEHAHHHARHHEAAHHARHERRHERERHHHEHH AR AR H AR AR KRR R HHHR

#*
==> N.W. {CE ROUGHNESS AREA BOUNDRY #
==> S§.E. ICE ROUGHNESS AREA BOUNDRY *
==> LATITUDE IN DEGREES *
#
#*
#

N =N =

i
!
1,1)

1,2) ==> LONGITUDE IN DEGREES

.- e

+#
*
#*
* (
*
+
HHHHHHEHAHEERARERREREA A RANE TR AR AR R R R RN
IF(SPLAT.GT. ICERGH(1,1).0R.SPLONG.GT. ICERGH(1,2))GO TO 161
I F(SPLAT.LT. CERGH(2,1).0R.SPLONG.LT. ICERGH(2,2))GO0 TO 161
GO TO 190
DCAV=0
LCAV=0
WCAV=0
ANGCAV=0
VS FORTRAN DATE: 1985 JAN 09
RS P 2 i kS Booennnn. Bt 6uvennnnn
SPCAVL=0
SPCAVW=0
CD=0
WR1TE( PROMPT, 9022)
CLOSE( ICEARR)
ANGD | F=CURD | R-ANGCAV
ANGD 1 F=DABS(ANGD | F )
{F(ANGDIF.LE.45.0.0R.ANGDIF.GE.315.0)GO0 TO 195
I F(ANGDIF.GE.135.0.AND.ANGDIF.LE.225.0)GO TO 195
TEMP=LCAV
LCAV=WCAV
WCAV=TEMP
TEMP=SPCAVL
SPCAVL=SPCAVW
SPCAVW=TEMP
WRITE( PRESLT,9100), RDATE, RT IME, VERSNO
WRITE( PRESLT,9101)
WRITE( PRESLT,9102), I DATE, I TIME,
IDUR,
ILATD, I LATM, I LATS, SPLAT,
1LONGD, | LONGM, | LONGS, SPLONG,
IPLFRQ,
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* | PLODF, 1 PLOMF, | PLOSF, PLFRLO,
* | PLODT, | PLOMT, | PLOST, PLTOLO,
* PLFRLA,
# PLTOLA
I SN 239 WR1TE( PRESLT,9103), 101LTP,
# VISOIL,
* DENOIL,
* ITENS,
* FsS,
* 1GOR,
* I SPDUR,
* ISPRTE,
* 15PQTY,
# IWDENS,
* SW,
# ICURD, 1CURM, ICURS, CURDIR
I SN 2u0 - WRITE( PRESLT,9104), DCAV, LCAV, WCAV, ANGCAV, SPCAVL,, SPCAVW, CD
c
C *********************‘K******************************************
C L3 #*
c % INITIALIZE VARIABLES FOR CALCULATIONS. *
C k4 L. 3
c MK ***********************************************************
c
ISN 241 OPEN( PTELAG)
1SN 242 200 MHOUR=MHOUR+IPLFRQ
ISN 243 ANGSL=CURDIR
1SN 24y RNDSP=. TRUE.
I'SN 245 SSLICK=0.0
ISN 246 LREC=0.0
SN 247 OSLAT=SPLAT
ISN 248 0SLONG=SPLONG
ISN 249 DENWAT= | WDENS
ISN 250 IF( 1SPRTE. EQ.0.OR.MHOUR.GE. ISPDUR)GO TO 210
ISN 251 VS=1SPRTE#MHOUR
ISN 252 GO TO 220
ISN 253 210 VS=1SPQTY
c
LEVEL 1.3.0 (MAY 1983) VS FORTRAN DATE: 1985 JAN 09 TIME: 16:42:09
L N I~ . T L R 6.verennn. T.% ...,
C **********************************************************#*****
C # »*
c # CHECK FOR SMOOTH ICE AND GO TO ROUGH ICE ROUTINES IF A *
c # POSITIVE CAVITY DEPTH 1S FOUND. #
C * *
C ****************************************************************
c
SN 254 220 1F(DCAV.NE.0)GO TO 3000
c
C ********************#*******************************************
C *» *
c % CALCULATE THE CURRENT SPEED NECESSARY TO MOVE THE OIL. IF ~ *
c # |T IS ENOUGH, GO TO THE CURRENT ROUTINES, OTHERWISE TREAT IT*
c # AS A "NO CURRENT" SITUATION. *
C * *
C **********************ﬂ*****************************************
c
I'SN 255 $TH=305.79/(88.68-V!ISOIL)
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1SN 256 IF(SW.GT.STH)GO TO 600
Cc
c R R L X e S Ry e
c # #*
c * NO CURRENT, SMOOTH ICE, FINITE OR CONTINUOUS SPILL *
c # #*
c X R Y R S e R R I T T R T R
c

I SN 257 500 THCKEQ=1.67-(8.50%(DENWAT-DENOIL))

I SN 258 I F(THCKEQ.GE.0.25)G0 TO 510

ISN 259 WRITE(PERRS, *), "##¥*EQUIL. THICKNESS<.25-SUBSTITUTING .25%##'

I SN 260 THCKEQ=0.25

I SN 261 510 THCKLO=THCKEQ

I SN 262 SSLICK=0.0

I SN 263 AS=VS/(THCKEQ/100.0)

ISN 264 AS=AS*GSPFAC

ISN 265 LS=2.0%(DSQRT(AS/3.141592654))

I SN 266 WS=LS

ISN 267 GO TO 7000
c
c B gy e SR e A Ry R e
c # #
c # CHECK IF FINITE OR CONTINUOUS SPILL FOR SMOOTH ICE; CURRENT.*
c * #
C R Ty Ry 2 Ry Ry e Xy L Ry 2 T
C

ISN 268 600 IF(ISPDUR.GT.1)GO TO 800
Cc
c FH RN RN HH IR R H SR R0 0 0 4 000 000 0 00 3 M 3
c * #
c # CURRENT, SMOOTH ICE, FINITE SPILL #*
c # #
c H A H I I I I I IR 1100 D 0 0 0 e
c

ISN 269 1F(SW.GT.18.0)GO TO 610

1SN 270 SSLICK=(0.15*SW)-0.60

ISN 271 GO TO 6u0

ISN 272 610 SSLICK=SW-15.6

ISN 273 640 IF(SSLICK.GT.0)GO TO 650

ISN 274 WRITE(PERRS, #), ' ###S| |CK SPEED NEGATIVE-SUBSTITUTING ZERO®##'

1SN 275 GO TO 500

1SN 276 650 THCKEQ=1.67-(8.50*(DENWAT-DENOIL))

LEVEL 1.3.0 (MAY 1983) VS FORTRAN DATE: 1985 JAN 09 TIME: 16:42:09
L 2 i, K SN boooooo... 5 7.%*

1SN 277 I F{(THCKEQ.GE.0.25)G0 TO 660

ISN 278 WRITE(PERRS,*), "###EQUIL. THICKNESS<,25-SUBSTITUTING ,25###!'

ISN 279 THCKEQ=0.25

ISN 280 660 THCKLO=THCKEQ

ISN 281 AS=VS/(THCKEQ/100.0)

I SN 282 AS=AS*GSPFAC

ISN 283 LS=2.0*{DSQRT(AS/3.141592654))

1SN 284 WS=LS

ISN 285 PDIST=SSLICK*MHOUR*36.0

ISN 286 PDIR=CURDIR

ISN 2817 CALL QCOORD(SPLAT,SPLONG, PDIR, PDIST, PLAT1, PLONG1)

ISN 288 OSLAT=PLAT1

I SN 289 OSLONG=PLONG1

I SN 290 GO TO 7000
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ISN 291 800 IF(SW.GT.18.0)GO TO 810

ISN 292 SSLICK=(0.15%SW)-0.60

ISN 293 GO TO 840

ISN 294 810 SSLICK=SW-15.6

I SN 295 840 IF(SSLICK.GT.0)GO TO 845 .

ISN 296 WRITE( PERRS, #), "###SL ICK SPEED NEGATIVE-SUBSTITUTING ZEROH##!

ISN 297 SSLICK=0.0

I SN 298 GO TO 500

ISN 299 845 RNDSP=.FALSE.

1SN 300 THCKEQ=1.67-(8.50#*( DENWAT-DENOIL))

ISN 301 | F( THCKEQ.GE.0.25)G0 TO 847

ISN 302 WRITE( PERRS, #), "###EQUIL. THICKNESS<.25-SUBSTITUTING 25 %##!

ISN 303 THCKEQ=0.25

I SN 304 847 THCKLO=THCKEQ

1SN 305 WS=ISPRTE/{ (SSLICK*36.0)#*( THCKEQ*0.01))

ISN 306 WS=WS*GSPFAC

ISN 307 AS=VS/(THCKEQ*0.01)

ISN 308 AS=AS*GSPFAC

1SN 309 LREC=(AS~(3.14159265U*( (WS/2.0)**2.0)))/WS

ISN 310 LS=LREC+WS

ISN 311 OFFSET=SSLICK¥*36.0%¥MHOUR

I SN 312 IF(OFFSET.GT.WS/2.0)OFFSET=WS/2.0

I SN 314 1 F(MHOUR. LE. ISPDUR)GO TO 850

ISN 315 PDIST=0FFSET+(SSLICK*36.0#*(MHOUR~ISPDUR))

ISN 316 PDIR=CURDIR

ISN 317 CALL QCOORD( SPLAT,SPLONG, PD!R,PDIST,PLAT1, PLONGT)

ISN 318 OSLAT=PLATI

I SN 319 OSLONG=PLONG1

1SN 320 GO TO 890

I SN 321 850 PDIST=OFFSET

ISN 322 PDIR=CURDIR

ISN 323 CALL QCOORD( SPLAT,SPLONG, PDIR, PDIST, PLAT1, PLONG1)

ISN 324 OSLAT=PLAT1

ISN 325 OSLONG=PLONG1
C
C PR TR TR e aat I R R L L RS LS S bt et i
C # #
C # |F THE CALCULATED LENGTH IS LESS THAN THE CALCULATED WIDTH *
C # OF THE SLICK, RECALCULATE TO BE A DISPLACED CIRCULAR SLICK. *

LEVEL 1.3.0 (MAY 1983) VS FORTRAN DATE: 1985 JAN 09 TIME: 16:42:09
Lo 2t K Lo.ooooone. - 6.0t T.%.......
C # #
C PrEvprvprpRprpnppnrgrpTgrgvprgrera T Y SRR TR R R A 2SS S S A AR L R S R A s R
C

I SN 326 890 |IF(WS.LE.LS)GO TO 7000

ISN 327 RNDSP=. TRUE.

I SN 328 LREC=0.0

ISN 329 AS=VS/( THCKEQ/100.0)

I SN 330 AS=AS*GSPFAC

1SN 3N LS=2.0#*(DSQRT(AS/3.141592654))

ISN 332 WS=LS

*********************H'******************************************
¥* *
# CURRENT, SMOOTH ICE, CONTINUOUS SPILL #
* #*
****************************************************************

QOOOOOO0
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I'SN 333 OSRAD=LS/2.0

I'SN 334 PDIST=SSLICK*36.0*MHOUR

I'SH 335 IF(PDIST.GT.OSRAD.AND. | SPDUR.GE.MHOUR ) PD | ST=0SRAD

I SN 337 PDIR=CURD IR

I'SN 338 CALL QCOORD(SPLAT,SPLONG, PDIR, PDIST, PLAT1, PLONG1)

I'SN 339 OSLAT=PLAT1

I'SN 340 OSLONG=PLONG?

I'SN 341 GO TO 7000
g e H M M H N H A H W N AN H I MR H R RN N MM N MMM
C # *
c * ROUGH ICE ROUTINES. #
C +# o
C M3 3 A MM H I H I NN H NN N H R R R M MR A
c
C
C HoH H A HH R I I MM M A M R RN R R R
C H *
c * CALCULATE THE CURRENT SPEED NECESSARY TO MOVE THE OIL. IF  *
c * IT IS ENOUGH, GO TO THE CURRENT ROUTINES, OTHERWISE TREAT IT#*
c *# AS A "NO CURRENT" SITUATION. #
C #* H*
C HHANHHRAH AR HHEEREARREREHE R AHF R B HAR A HEH AR R H AR F R RHH
c

I'SN 342 3000 K=1.0+(1.96%(DCAV/LCAV))+(2.22*DSQRT(DCAV/LCAV))

I'SN 343 IF(K.GT.3.0)K=3.0

I'SN 345 THCKEQ=1.67-(8.50*( DENWAT-DENOIL))

I SN 346 | F(THCKEQ.GE.0.25)G0 TO 3010

I'SN 347 WRITE(PERRS,*), ' ###EQUIL. THICKNESS<.25-SUBSTITUTING .25%##"

I'SN 348 THCKEQ=0. 25

I'SN 349 3010 THCKLO=THCKEQ

I'SN 350 DELTA=(DENWAT-DENOIL)/DENWAT

I'SN 351 FTHCK=DELTA*GRAV¥THCKLO

ISN 352 FTHCK=SW/DSQRT ( FTHCK)

I'SN 353 STH=(305.79/(88.68-VISOIL))*K

I'SN 354 IF(SW.LE.STH)GO TO 3100

I'SN 355 SSLICK==1.0%( SW*(DSQRT(K/((0.115*( FTHCK*#2.0))+1.105))-1.0))

I'SN 356 IF(SSLICK.GT.0.0)GO TO 3200
g WM AR BRI H N B R R B M RN NN
C * *
c # NO CURRENT, ROUGH ICE, FINITE OR CONTINUOUS SPILL #
c * OIL COMPLETELY FILLS CAVITIES IN ICE UNDERSURFACE #

#* +#

g HHEHAHEHEH A AR H AR ARR R EERERERE R ER KRN NHERUNN
c

I'SN 357 3100 VCAV=LCAV#DCAV*WCAV/1000000.0

I'SN 358 VCAV=VCAV*100.0/SPCAVL*100.0/SPCAVW

I'SN 359 VAREA=VCAV+( THCKEQ/100.0)

I' SN 360 AS=VS/VAREA

LEVEL 1.3.0 (MAY 1983) VS FORTRAN DATE: 1985 JAN 09 TIME: 16:42
L P 2 kAU Boveennnns - J 6eruennnn. 7.

ISN 361 AS=AS*GSPFAC

I SN 362 SSLICK=0.0

I'SN 363 LS=2.0*(DSQRT(AS/3.141592654))

I'SN 364 WS=LS

I'SN 365 GO TO 7000
c
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C FPTRTppprgrppp g R R R R R A LI SR S R S Lt

c * #
c # CURRENT, ROUGH ICE #
c # #
C IOV R R e A R R RS S S R T ST S Rt
c
c
c FRYTPITTggrprpprgTgrgrgpergr T ST SR RS TR SRR H S S AR R R T S
c # +
c # CURRENT, ROUGH ICE #
c * CALCULATE EQUIL. THICKNESS #
C * CHECK FOR FINITE OR CONTINUOUS SPILL *
c * CHECK FOR SMALL OR LARGE ROUGHNESS *
c # *
c PTTIgEprnpp TR et SO SRR S X R R A S A R L T St Sl o
C :

ISN 366 3200 IF(1SPDUR.GT.1)GO TO 5000

367 | F{ THCKEQ. LT.DCAV)GO TO L4000

C
c g R R R R S A S Rt S TR S e R
c # #
C # CURRENT, FINITE SPILL, SMALL ICE ROUGHNESS *
C % - OIL IS FLUSHED FROM UPSTREAM CAVITIES AS SLICK MOVES, #*
C * RESULTING IN CIRCULAR SLICK DISPLACED DOWNSTREAM FROM SPILL
(o #* *
c TR g T T R R SRS R R SRR S A R R
C

1SN 368 VCAV=LCAV#*DCAV#WCAV/1000000.0

ISN 369 VCAV=VCAV#100.0/SPCAVL*100.0/SPCAVW

ISN 370 VAREA=VCAV+( THCKEQ/100.0)

I SN 37 AS=VS/VAREA

I SN 372 AS=AS*GSPFAC

I SN 373 LS=2.0*(DSQRT(AS/3.141592654))

ISN 374 : WS=LS

ISN 375 PDIR=CURDIR

ISN 376 PDiST=MHOUR*SSLICK*36.0

ISN 377 CALL QCOORD( SPLAT,SPLONG, PDIR, PDIST OSLAT, OSLONG)

I SN 378 GO TO 7000
Cc
c PUTRpprprpppaprgrpprpppepre R RS ST SIS S 2 E A LA LR s St S S
C # . #
c # CURRENT, FINITE SPILL, LARGE ICE ROUGHNESS #
c * #*
c FR A I BRI R I I N I I B I
g .

ISN 379 4000 DVORT=(SW*#2.0)/(3.46*DELTA*GRAV)

ISN - 380 LVORT=4.0%*SW :

ISN 381 IF(LVORT.LT.2.0%¥LCAV)GO TO uo1o

I SN 382 DVORT=(2.0%( LCAV¥DVORT) ) /LVORT

I SN 383 4010 IF(DVORT.GT.DCAV)GO TO 4200

I SN 384 LSHEAR=4 . 0*DELTA*GRAV

ISN 385 LSHEAR=LSHEAR*( ( DCAV##2 _0)~({DCAV-(DVORT/2.0))*#2.0))

ISN 386 LSHEAR=LSHEAR/( FS*(SW#%#2,0))
c

LEVEL 1.3.0 (MAY 1983) VS FORTRAN DATE: 1985 JAN 09 TIME: 16 42 09 NAME: OILICE PAGE: L

L I R P S I R L SRR R R F LR

c *****************n***********»**********************************
c # #*
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nununununnnom
22222222

I SN
I SN
I SN
I SN
I SN
I SN
I SN
I SN
ISN

ISN
1SN
ISN
ISN
ISN
ISN

387
388
390
391
392
393
394
395

396
397
398
399
400

401
L4o2
Lo3
Loy
Los
Lo6
L4o7v
408
409

410
411
g2
413
by
415

O0O000

OO0

QOO0

OOOCOOO0OO0

4100

4200

4300

* SHEAR DIVIDES SLICK? YES->4100. *

* NO =->CALCULATE VWIDTH *
* #
A R g T R ey e e e

! F(LSHEAR+LVORT.LT.LCAV)GO TO 4100

1 F(LVORT.GT.LCAV)LVYORT=LCAV

THCKTL=( DCAV-(DVORT/2.0) )¥#2.0

THCKTL=( FS*(SW*#*2,0)#(LCAV-LVORT)/(U4.0*DELTA*GRAV) )+THCKTL
TKCKTL=DSQRT{ THCKTL)

VWIDTH=THCKTL+(DCAV-DVORT) /2.0

VWIDTH=( LVORT*(DCAV-DVORT) )+( ( (LCAV-LVORT ) ¥VWIDTH)/2.0)

GO TO 4500

HHEEHERAREHEHEEHRREERR R R ERR R HR RN HR R RN HN

#* *
* SLICK DIVIDES? YES->4200. *
* NO ->CALCULATE VWIDTH *
# #*

HARHHHHRHHEAHEERHERRHR R R AR EREER R R EE RN H SRR

THCKST=(DCAV*#2 0 )-(( FS*(SWH*#2 0)#*(LCAV~-LVORT))/4.0*DELTA*GRAV)
1F{THCKST.LT.0.0)GO TO 4200

VW IDTH=( DCAV##2 ,0)~( ( LCAV¥FS¥(SW*#2 0))}/(4.0*DELTA#GRAV))
VWIDTH=( LCAV*( DCAV+DSQRT(VWIDTH)))/2.0

GO TO 4500

HHEHHRHER AR RN NN HEHNHR R E R H R H NN HERWRHH RN
#* #
* CAVITIES FLUSHED? YES->4300 *
# NO ->CALCULATE VWIDTH - #
» . #

HUEHHEHRERERHRAR R RR AR HREREHEHRFEAR SRR F RN AR RH R RN H RS H

SFAIL=ITENS*( DENWAT-DENOIL)
SFAIL=(2.0*((DENWAT+DENOIL)/(DENWAT*DENOIL) ) )*DSQRT({SFAIL)
SFAIL=1.5%*DSQRT(SFAIL)

IF(SW.GE.SFAIL)GO TO 4300

VWIDTH=(DCAV+( (SW*¥2,0)/(4.0*DELTA*GRAV)))/2
VWIDTH=VWIDTH*( (4 .0*DELTA*GRAV)/(FS¥(SW*#*2 0
VWIDTH=VWIDTH*( (DCAV**2,0)-({ (SW**2.0)/(4.0%
VWIDTH=VWIDTH+{6.0*CD*DCAV*THCKEQ)

GO TO 4500

HHEHREHER RN RERERRER R EEREENRHE R HRFEHEE BRI H SR

.0
)))
DELTA*GRAV) )*#2.0))

* *
* WIDTH IS CALCULATED AS IF THERE WAS NO CURRENT. LENGTH IS  #
* CALCULATED FROM THE AREA OF THE SPILL AS IF IT OCCURRED IN *
* SMOOTH ICE (BECAUSE CAVITIES ARE FLUSHED). *
#* *
#* #

HHREHEEEHEHEEHEERERHEH AR RHERHREEERRHRRERHAHRHERERRHERRERR SRS

VCAV=LCAV#*DCAV*WCAV/1000000.0
VCAV=VCAV*100.0/SPCAVL*100.0/SPCAVW
VAREA=VCAV+(THCKEQ/100.0)
AS=VS/VAREA

AS=AS*GSPFAC
WS=2.0*(DSQRT(AS/3.141592654))



LEVEL 1.3.0 (MAY 1983) VS FORTRAN DATE: 1985 JAN 09 TIME: 16 H2 09 NAME: OILICE PAGE: 15
L 5

e e 20 K . T T 6.vi TRl 8

I SN w6 "RNDSP=. FALSE

ISN n7 AS=(VS/(THCKEQ/100.0) )*GSPFAC

ISN L8 LREC=(AS-(3.14159265U*( (WS/2.0)*#2.0)))/WS

I SN 419 IF(LREC.GT.0.0)GO TO 4305

ISN 420 LREC=0.0

I SN L21 RNDSP=. TRUE.

ISN L22 4305 LS=LRECHWS

ISN 23 GO TO 7000

ISN L2y 4310 PDIST=SSLICK*MHOUR¥*36.0

1SN 425 PDIR=CURDIR

ISN 426 CALL QCOORD(SPLAT, SPLONG, PDIR,PDIST, PLAT1, PLONG1)

ISN L27 OSLAT=PLATI1

ISN 428 OSLONG=PLONG1

ISN 429 GO TO 7000
c
C FH AR RN I N IH IE 0 00 I T 30 B B
c # #
c # CALCULATE DIMENSIONS AND VOLUME OF SLICK AS IN NO CURRENT *
c # . *
c AN IR MR I 0 1 B T B
c

ISN 430 4500 VCAV=LCAV¥#DCAV*WCAV/1000000.0

ISN 431 VCAV=VCAV#100.0/SPCAVL*100.0/SPCAVW

I SN 432 VAREA=VCAV+( THCKEQ/100.0)

ISN 433 AS=VS/VAREA

I SN L3y - AS=AS*GSPFAC

ISN L35 WS=2.0%(DSQRT(AS/3.141592654))
c
c B T L Ry R T R e e S SR S e S L
C #* #
Cc # RECALC NEW AREA USING LOWER VOLUME TRAPPED OtL DUE TO CURRENT
Cc # CALCULATE NEW LENGTH(WIDTH REMAINS THE SAME) AND PLOT IT. # ~
c * *
c PP T T T T T T TR R e T A Y e

. Cc

ISN 436 TEMP=( { (VWIDTH*WCAV)/1000000.0)*{ 100.0/SPCAVW)*(100.0/SPCAVL))

ISN 437 AS=AS*VAREA/TEMP

ISN 438 RNDSP=. FALSE.

ISN 439 LREC=(AS-(3.14159265U*((WS/2.0)*#*2.0)))/WS

ISN 440 IF(LREC.GT.0.0)GO TO 4505

ISN Ly LREC=0.0

ISN Ly2 RNDSP=. TRUE.

ISN Ly3 4505 LS=LREC+WS

1SN Ly SSLICK=0.0

ISN 445 GO TO 7000
c
c BB IR B I 0 A B A B T 0 BT I 3
c # #
c # CURRENT, CONTINUOUS SPILL ROUTINES *
c * CHECK FOR SMALL OR LARGE ROUGHNESS *
c # #
c B X R R R R e R T S et 2
c

ISN Lu6 5000 |F(DCAV.GT,THCKEQ)GO TO 5050
(o}
c FH B H B 0 00 1 I T 0 R
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LEVEL 1.3.0 (MAY 1983
#

# *

I SN
ISN
1SN
1SN
ISN
tSN
ISN
1SN
I SN
ISN
I SN
I SN
ISN

uy7
448
449
450
451
452

453.

45y
455
456
457
459
460
461
L62
463
Loy
465
L66
u67
468

470

471
472
473
474
475
476
u77
478
480
481
u82
483
48y

[eXeXeXe)

OO0 *

OOO0OO000

[eXeXeNoXe]

5010

5040

# #

* CURRENT, CONTINUOUS SPILL, SMALL ICE ROUGHNESS *

* CALCULATE VOLUME/UNIT AREA; AREA,LENGTH AND WIDTH *

* OF SLICK. CALCULATE OFFSET OF SLICK FROM ORIGIN, *

) VS FORTRAN DATE: 1985 JAN 09 TIME: 16:4
6

AWM NI HE R R H M A KK W NN MM N N M N WM N

VCAV=LCAV*DCAV#WCAV/1000000.0
VCAV=VCAV*100.0/SPCAVL*100.0/SPCAVW
VAREA=VCAV+(THCKEQ/100.0)
WS=I1SPRTE/((SSLICK*36.0)*(THCKEQ/100.0))
WS=WS*GSPFAC

AS=VS/VAREA

AS=AS*GSPFAC
LREC=(AS-(3.14159265uU*((WS/2.0)*%#2.0)))/WS
LS=LREC+WS

OFFSET=SSLICK¥36.0*MHOUR
IF(OFFSET.GT.WS/2.0)0FFSET=WS/2.0

I F(MHOUR.LE. ISPDUR)GO TO 5010
PDIST=0FFSET+(SSLICK*36. 0*(MHOUR-ISPDUR))
PDIR=CURD!R

CALL QCOORD(SPLAT,SPLONG, PDIR, PDIST, PLAT1, PLONG1)
OSLAT=PLATI1

OSLONG=PLONG1

GO TO 5040

PDIST=0FFSET

PDIR=CURDIR

CALL QCOORD(SPLAT,SPLONG,PDIR,PDIST, PLAT1,PLONG1)
OSLAT=PLAT1

OSLONG=PLONG1

e e e T E T e
# #
* |F THE CALCULATED LENGTH 1S LESS THAN THE CALCULATED WIDTH *

* OF THE SLICK, RECALCULATE TO BE A DISPLACED CIRCULAR SLICK. *
#* *

HHHHHERHEHRHHEEERHERRERERHE RN RHHA AR RN ERRHERRE R R R RN

1F(WS.LE.LS)GO TO 7000

RNDSP=. TRUE.

LREC=0.0

LS=2. 0*(DSQRT(AS/3 141592654))
WS=LS

OSRAD=LS/2.0

PDIST=SSLICK*36.0#MHOUR
{F(PDIST.GT.OSRAD.AND. I SPDUR, GE.MHOUR) PD|ST=0SRAD
PDIR=CURDIR

CALL QCOORD(SPLAT, SPLONG PDIR,PDIST, PLAT1, PLONG1)
OSLAT=PLAT1

OSLONG=PLONG1

GO TO 7000

HHRRERRREREERRRRERERERRRAERERH R RRRRRRRRRRAERERRE R AR R RER AR RS
* #
# CURRENT, CONTINUOUS SPILL LARGE ICE ROUGHNESS ROUTINES *
# #

2:09 NAME: OILICE
* 8
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c [IRVITS PR TR TET TNy CRrgrargrgrg v TR T e TR R T RURTRT R XTSRS R R Y AR VR LR LN USR8 8 A0S 8 28
C

I SN L85 5050 DVORT=(SW##2.0)/(3.46*DELTA*GRAV)

{ SN L86 LVORT=4 . 0#SW

I SN ug7 {F(LVORT.LT.2.0*LCAV)GO TO 5060

I SN L88 DVORT=(2.0#*( LCAV¥DVORT) ) /LVORT

I SN 489 5060 |F(DVORT.GT.DCAV)GO TO 5200

I SN 490 LSHEAR=U4  O*DELTA*GRAV

LEVEL 1.3.0 (MAY 1983) VS FORTRAN DATE: 1985 JAN 09 TIME:

R R . 2P T S -

1SN 491 LSHEAR LSHEAR*( (DCAV¥#2 _0)-( (DCAV-(DVORT/2.0))*#2, 0))

I SN 492 LSHEAR=LSHEAR/( FS*(SW¥*2.0))
C
c IRV TE TRV R R TRTR TRV Vg g TRTE S TR SIS TR STRTEUR SV VTR X UALH 2 UE VRS 1A1S 1% 8/ 8 e 2120
C # *
Cc # SHEAR DIVIDES SLICK? YES->5100. *
C # NO ->CALCULATE VWIDTH #
C # *
c FIETEVETETSTEETRRgTgvETEr g ETpTaprargTaTeTErET RS AT IR TEIY ¥ ¥ X 2 SRR Y Y A A A R R S L T
C

I SN 493 1F(LSHEAR+LVORT.LT.LCAV)GO TO 5100

I SN Loy IF(LVORT.GT.LCAV)LVORT=LCAV

1SN 496 THCKTL=(DCAV~(DVORT/2.0) )##*2.0

I'SN u97 THCKTL=( FS*(SW##2,0)*( LCAY-LVORT)/(U4.,0O*DELTA*GRAV) )+THCKTL

I SN 498 TKCKTL=DSQRT( THCKTL.)

I SN 499 VWIDTH=THCKTL+(DCAV~-DVORT)/2.0

ISN 500 VWIDTH=( LVORT*( DCAV~DVORT) )+( ( (LCAV-LVORT )*VWIDTH}/2.0)

ISN 501 GO TO 5500
C
c [IRTRVE VRIS TRV SR TETETRVEVRVRTEVENErgvgngvargre TR Tave ' TR R VIR TSV SVEVE LR UETEIE R TY XY R URUR S X XY 8 8 8 2 A
[ * #
Cc # SLICK DIVIDES? YES->5200. l
C * " NO ->CALCULATE VWIDTH #
c * »
c FrETRTETE TSP PRTETETETRTETEETRT SIS TR rgnErprg ravaTRvE e TR VR T SIS TSTSVE RUEE T R Y X8 48 (28 XU RS 8 8 S VAR
C

ISN 502 5100 THCKST=(DCAVH##2 0)-((FS*(SW*#2 0)*(LCAV-LVORT) }/4.O*DELTA*GRAV)

ISN 503 I F{THCKST.LT.0.0)GO TO 5200

I SN 504 VWIDTH={ DCAV##2 0)=( ( LCAVKFS*(SWH#¥*2, 0))/(u O*DELTA*GRAV))

ISN 505 VWIDTH=( LCAV*( DCAV+DSQRT(VWIDTH)))/2.0

I SN 506 GO T0 5500
C
c VTR TTETREETE TR TR TR R TR TRTI g TR IR R RN TR X IR 2 T A X X X a2
c * *
C # CAVITIES FLUSHED? YES->5300 *
C # NO ->CALCULATE VWIDTH *
c #* *
c IETURETETETgeprprprgrpgrggrgrpvpa R R T S TR LY E Y AT L
(o

ISN 507 5200 SFAIL=ITENS*(DENWAT-DENOIL)

ISN 508 SFAIL=(2.0*((DENWAT+DENOQIL)/(DENWAT*DENOIL)) }*DSQRT(SFAIL)

ISN 509 SFAIL=1.5*DSQRT(SFAIL)

ISN 510 IF(SW.GE.SFAIL)GO TO 5300

ISN 511 VWIDTH={ DCAV+( (SW##2.0)/(4.0*DELTA*GRAV)))/2.0

I SN 512 VWIDTH=VWIDTH*( (4.0*DELTA*GRAV)/( FS*(SW##2.0)))

ISN 513 VWIDTH=VWIDTH*( ( DCAV##2 0)-(( (SW#**2.0)/(4.0*DELTA*GRAV) )*#2.0))

I SN 514 VWIDTH=VWIDTH+(6.0*CD*DCAV*THCKEQ)

I SN 515 GO TO 5500

16 MZ 09
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ISN 516 5300 VWIDTH=0.0
C
C HEHRHHREEH AR B R R R B RERH AR AR AR AR B AR R R RN
C # *
C # SPEED OF SLICK 1S TEMPORARILY CALCULATED AS IN SMOOTH ICE! #
C #* < *
C e H NI WA NN 6 3 3 I 6 0 M B
c

ISN 517 5500 WS=ISPRTE/((SSLICK®*36.0)#*( THCKEQ/100.0))

ISN 518 WS=WS*GSPFAC

ISN 519 VAREA=( { (VWIDTH#*WCAV)/1000000.0)*( 100.0/SPCAVW}*(100.0/SPCAVL))

ISN 520 SEDGE=SSLICK#*( ( THCKEQ*0.01)/( ( THCKEQ*0.01)+VAREA))

LEVEL 1.3.0 (MAY 1983) VS FORTRAN DATE: 1985 JAN 09 TIME: 16:42:09
L - K S b, ..., > SR 6.vevnnnn 7%, ......

ISN 521 OFFSET=SSL ICK*36.0*MHOUR

ISN 522 ) F{MHOUR.GT. ISPDUR)GO TO 5507

1SN 523 LS=SEDGE*#*36.0*MHOUR

ISN 524 GO TO 5509
c
C MK W T K N HE M N 3 B KN W N
C »* *
C # SPILL HAS STOPPED ,CHECK |F THE CURRENT |S ENOUGH TO FLUSH #
c *  THE CAVITIES. *
C * *
C MBI A M BN R M B M O N NN N
c

I SN 525 5507 1F(VAREA.EQ.0.0)GO TO 5508
C
C HHRUHEERHEHEAERRERRAR AN RRRRRRNAERERRR R R E N RHH RN R RN HRHREE
C * »*
C *  SPILL HAS STOPPED AND OIL HAS SPREAD UNTIL CAVITIES RETAIN *
c # ALL OF IT, *
C * #
C HARNEHKANHHEREHRE RN AR E RN RS
c

1SN 526 LS=(SEDGE#*#36.0% I SPDUR)*( ( ( THCKEQ*0.01)+VAREA)/VAREA)

ISN 527 OFFSET=SSLICK*36.0%*|SPDUR

ISN 528 SSLICK=0.0

ISN 529 GO TO 5509

I SN 530 5508 LS=(SEDGE#36.0%*1SPDUR)

I SN 531 5509 LREC=LS~-WS

I SN 532 AS=(3.14159265U*((WS/2.0)*#¥2_ 0) )+( LREC*WS)

1SN 533 IF(LREC.LE.0.0)GO TO 5510

ISN 534 IF(OFFSET.GT.WS/2.0)0FFSET=WS/2.0

ISN 536 PDIST=0FFSET

ISN 537 | F(MHOUR.GT. ISPDUR)PDIST=0OFFSET+(SSLICK*36.0%(MHOUR-ISPDUR))

ISN 539 PDIR=CURDIR

ISN 540 CALL QCOORD(SPLAT,SPLONG, PDIR, PDIST, PLAT1, PLONG1)

ISN 541 OSLAT=PLAT1

I SN 542 OSLONG=PLONG1

ISN 543 RNDSP=. FALSE,
C
C HHRERHNRE N H RN H NN H R NI H TN N30 H W NN NN
C * #*
C # |F THE CALCULATED LENGTH IS LESS THAN THE CALCULATED WIDTH *#
c # OF THE SLICK, RECALCULATE TO BE A DISPLACED CIRCULAR SLICK. #
(] * *
[ HEBRAHHEAAHAHHEHAHABRHH AR A AR AR AR AR H RS
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c

I'SN 544 IF(WS.LE.LS)GO TO 7000

ISN 545 5510 RNDSP=.TRUE.

ISN 546 AS=(3.14159265U#*((LS/2.0)*%2.0))-(LREC*LS)

ISN 547 LS=2.0%*(DSQRT(AS/3. 141592654))

I'SN 548 LREC=0.0

ISN 549 WS=LS

I'SN 550 OSRAD=LS/2.0

I'SN 551 PDIST=OFFSET

I SN 552 IF(PDIST.GT.0OSRAD.AND. | SPDUR.GE.MHOUR ) PD | ST=0SRAD

ISN 554 PDIR=CURDIR

ISN 555 CALL QCOORD(SPLAT, SPLONG, PDIR, PDIST, PLAT1, PLONG1)

ISN 556 OSLAT=PLAT1

1SN 557 OSLONG=PLONG1

ISN 558 GO TO 7000
C

LEVEL 1.3.0 (MAY 1983) VS FORTRAN DATE: 1985 JAN 09 TIME: 16:42:09
c **1#%#&%%%#%*;#%%4}&%Jnli&i#&&#%%%*###&%i;;i2#%&%##&#%%%&#&%#%&** """"
c * *
c # PLOT AND PRINT THE RESULTS AND CHECK |F ANOTHER SET OF #*
o # CALCULATIONS AND PLOTS ARE TO BE DONE #*

* #*

g 3 H B A0 6 B 36 36 R I 0 B A6 B W
c

ISN 559 7000 CALL PLOTIT

ISN 560 I F(MHOUR.LT. IDUR)GO TO 200

ISN 561 CLOSE( PTELAG)
(C: FYQTRTETRTRTRrgrar g R e TR TR ST R S S Y R T2 R I R L L R Lkt
C * #*
c # PRINT OIL TYPE ARRAY *
C * *
C FYSTETRTRTRTETRrErRTErgrrararr S S E LIRS Py R 522 2 2 2 2 LS LR S L L RS R Ll bl
c

I'SN 562 OPEN(OILARR)

ISN 563 OPEN( PARRS )

ISN 564 WRITE( PARRS, 9300),RDATE, RT IME, VERSNO

ISN 565 WR1TE( PARRS,9301)

ISN 566 8000 READ(OILARR,*, END=8010)OTTYPE,ViSOIL,DENOIL, ITENS,FS

I'SN 567 WRITE( PARRS, 9302),0TTYPE,VISOIL,DENOIL, ITENS, FS

I'SN 568 GO TO 8000

ISN 569 ° 8010 CLOSE(O!LARR)
g FrErprgrgrprprgrgrprgraTae R E R I TEEEIETE R R 28 X S X IR AL L L L Ll L gt
C # *
c # PRINT ICE ROUGHNESS ARRAY . *
[ # *
C frevprargrgrgrgrgragrETRerE ST RIS E P X 2 P22 L T LR L XL R L sl h ks Rt
c

ISN 570 OPEN( | CEARR)

ISN 571 WR1TE( PARRS,9300), RDATE, RT IME, VERSNO

I'SN 572 WR1TE( PARRS,9303)

ISN 573 8100 READ(|CEARR, *,END=8110), ( (COORD( |,J),J=1,6), 1=1,2), DCAV, LCAV,

WCAV, ANGCAV, SPCAVL., SPCAVW, CD

ISN 574 DO 8101 1=1,2

I'SN 575 ICERGH( 1, 1)=(COORD( I, 1)*3600+COORD( |, 2)*60+COORD( 1, 3))/3600.

ISN 576 ICERGH( I, 2)=( COORD( I ,4)*3600+COORD( I ,5)*60+COORD( 1,6))/3600.
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VISCOSITY==>' F8.4,
DENSITY==>"',F8.4/

INTERFACIAL TENSION==>',F8.4,
INTERFACIAL FRICTION==>' F8. u//)

104

1SN 577 8101 CONTINUE
1SN 578 8105 WRITE(PARRS 9304), (( ICERGH( 1,J),J=1,2),1=1,2),DCAV, LCAY,
WCAV, ANGCAV, SPCAVL, SPCAVN cb
I SN 579 GO T0 8100
ISN 580 8110 CLOSE( ICEARR)
o]
C HHEEHHEEHEHAEHREEHRR AR HHHHR R ERH AR A RAEHAHERRRERFE AR RARRRRR R R AR
C * *
c * PRINT GAS TO OIL SPREAD FACTOR ARRAY *
* #*
g HRAHERERH R AR RRERARAR AR AREHRAAREARARAERERAERA R RRE R R RN
c
ISN 581 OPEN( GORSPR)
ISN 582 WRITE( PARRS,9300), RDATE, RTIME, VERSNO
ISN 583 WRITE{ PARRS,9305)
ISN 584 8200 READ(GORSPR,*, END=8210)TABGOR, GSPFAC
ISN 585 WRITE( PARRS,9306), TABGOR, GSPFAC
1SN 586 GO TO 8200
ISN 587 8210 CLOSE(GORSPR)
ISN 588 CLOSE( PARRS)
LEVEL 1.3.0 (MAY 1983) VS FORTRAN DATE: 1985 JAN 09 TIME: 16: uz 09 NAME :
S 2t K J ho........ > SN [ T.%,...... 8
c
C HUERHAHRARHHAERRAHERR AR R AR LR RE N R RN RN RH RS
C »* *
.C * END OF PROGRAM - TERMINATE THE RUN . #
C #* *
C *********************************')HHHH(»****#*******ﬁ*************
o]
ISN 589 sTOP
ISN 590 9000 FORMAT ('1°', 26X, 'DOME PETROLEUM,L9X,A8,1X,A8//
26X, 'OIL UNDER ICE COMPUTER.MODEL'//
* 34X, 'VERSION ',F3.1//
* 25X, ' INPUT PARAMETER SPECIFICATIONS'////)
ISN 591 9001 FORMAT (' ENTER SPILL DATE(YYMMDD) AND HOUR')
I SN 592 9002 FORMAT (' MODEL DURATION (HOURS)')
I SN 593 9003 FORMAT (' SPILL LATITUDE(DEG,MIN,SEC N)' )
I SN 594 9004 FORMAT (' SPILL LONGITUDE(DEG, MIN SEC W) ')
1SN 595 9005 FORMAT (' PLOT FREQUENCY (HOURS)')
I SN 596 9006 FORMAT (' WEST PLOT LONG!TUDE(DEG,MIN,SEC W)')
ISN 597 9007 FORMAT (' EAST PLOT LONGITUDE(DEG,MIN,SEC w)')
I SN 598 9008 FORMAT (' OIL TYPE(''O'' FOR LIST) )
I SN 599 9009 FORMAT (' SPILL DURATION (HOURS)'
I SN 600 9010 FORMAT (' SPILL QUANTITY (CUBIC METERS) )
1SN 601 9011 FORMAT (' SPILL FLOW(CUBIC METERS/HOUR)')
I SN 602 9012 FORMAT (' WATER DENSITY (G/CUBIC CM) )
ISN 603 9013 FORMAT (' CURRENT VELOCITY(CM/SEC)')
ISN 604 9014 FORMAT (' CURRENT DIRECTION(DEG,MIN, SEC)' )
ISN 605 9015 FORMAT (' ###### |NVALID RESPONSE - RETRY #####')
ISN 606 9016 FORMAT (' VERIFY PARAMETERS? (Y/N)')
ISN 607 9017 FORMAT (' RE-ENTER PARAMETERS? (Y/N)')
1SN 608 9018 FORMAT (A1) .
_ISN 609 9019 FORMAT (' GAS TO OIL RATIO(-1 FOR LIST,0 FOR NO GAS)')
ISN 610 9020 FORMAT (: OlIL TYPE==>",13,
1
1]
1]

* % % *
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I SN
ISN
I SN

ISN

LEVEL 1.3.0 (MAY 198
*luu-*

ISN

ISN
I SN

I SN

611 9021 FORMAT (' ###### END OF OIL PARAMETER ARRAY #¥##ii!)
612 9022 FORMAT (' *ICE ROUGHNESS FIGURES NOT FOUND- SMOOTH ICE ASSUMED*"' )
613 9023 FORMAT (21X, '"MODEL [INPUT PARAMETER VERDFICATION /17
* 7X, 'SPILL DATE-HOUR ==> ',I6,' , 12/
* 7X, 'MODEL DURATION ==> ',13, HOURS' /
* 7X,'SPILL LATITUDE ==> ' 313, 1%, 12, 1X, 12,' OR ',
# F8.u‘ DEG. N'/
b 7X,"SPILL LONGITUDE ==> 1,13,1X,12,1X, OR ',
#* . Fs.u‘ DEG W'/
# 7X, ' PLOT FREQUENCY ==> 13,' HOURS'/
#* 7X, 'PLOT WEST LONGITUDE == '1'3 1X, 12, 1X, 12,' OR ',
# F8.4,"' DEG. W' 7
* 7X, "PLOT EAST LONGITUDE ==> ',13,1X, 12,1X,12," OR ',
# F8.4,"' DEG. W' 7
* 7X,'PLOT NORTH LATITUDE ==> ',F8.u4,' DEG. N'/
# 7X, "PLOT SOUTH LATITUDE ==> ',Fe.u,' DEG. N')
614 9024 FORMAT (7X,'OIL TYPE ==> "',12/
# 7X, 'VISCOSITY ==>',F8.4/
# 7X, 'DENSITY ==>',F8.4/
# 7X, ' INTERFACIAL TENSION ==>',F8.4/
* 7%, " INTERFACIAL FRICTION ==>',F8.u/
* 7X,'GAS TO OIL RATIO ==>"' F6. 1/
* 7X, "SPILL DURATION ==>' 13, HOURS'/
* 7X, "SPILL FLOW ==>" F1u 4,' CUBIC METERS/HOUR'/
3) VS FORTRAN DATE: 1985 JAN 09 TIME: 16:42:
B 2 e 3t . P DI, ¥
* 7X, 'SPILL QUANTITY ==> ' Fi4.4,' CUBIC METERS'/
# 7X, "WATER DENSITY ==> ',F11 5, G/CUBIC CM'/
# 7X, 'CURRENT VELOCITY ==> ',F9.4,' CM/SEC'/
#* 7X, "CURRENT DIRECTION ==> ',13,1X,12,1X,12," OR ',
* F8.u,' DEG. ')
615 9025 FORMAT (' GAS TO OIL RATI0==>',13,
# ! SPREAD FACTOR==>’ F6. 3/)
616 9026 FORMAT (' ##¥44% END OF GAS TO OIL SPREAD FACTORS HERRHERT )
617 9100 FORMAT ('1',26X,'D OME PETROLEUM ,69XA8,1X,A8//
* 26X,'01IL UNDER ICE COMPUTER MODEL'//
* 34X, '"VERSION ',F3.1//
* 27X, "HARDCOPY SIMULATION RESULTS'/)
618 9101 FORMAT (25X, "SIMULATION PARAMETERS SPECIFIED ////)
619 9102 FORMAT (6X,'SPILL DATE-HOUR => ',16, ,12/
# 6Xv'MODEL DURAT | ON ==> g, HOURS' /
#* 6X,'SPILL LATITUDE ==> ',|3,1x,|2,1x,|2,' OR ',
* F8.4,' DEG. N'/
* 6X,'SPILL LONGITUDE ==> T _13,1%,12,1%,12,' OR ',
* Fa.u{' DEG. w'/
* 6X,'PLOT FREQUENCY ==> 13,' HOURS'/
# 6X, ' PLOT WEST LONGITUDE ==> '€|3 1X,12,1X,12,' OR ',
# F8.u4,"' DEG. W'/
# 6X, ' PLOT EAST LONG!TUDE ==> L ;13,1%,12, 1X,12,' OR ',
# F8. u DEG. W'/
# 6X,'PLOT NORTH LATITUDE ==> ', F8.4,' DEG. N'/
* 6X, ' PLOT SOUTH LATITUDE ==> ',F8.4,' DEG. N')
620 9103 FORMAT (6X,'OIL TYPE ==> "',12/
# 6X,'VISCOSITY ==>',F8.u/
* 6X, 'DENSITY ==>"' F8.4/
hd 6X, ' INTERFACIAL TENSION ==>',F8.u4/
* 6X,' INTERFACIAL FRICTION ==>' F8.4/
* 6X,"'GAS TO OIL RATIO ==>' F6.1/
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6X,"SPILL DURATION ==>
6X, 'SPILL FLOW ==>"
6X,"SPILL QUANTITY ==>
6X, '"WATER DENSITY ==>
6X, 'CURRENT VELOCITY ==>
6X, 'CURRENT DIRECTION ==>

* ¥k X F ¥ kK

1SN 621
6X, 'CAVITY DEPTH (CM, ) —==>
6X, 'CAVITY LENGTH (CM,) ===>
6X,'CAVITY WIDTH (CM.) ===>
6X,"CAVITY ANGLE (DEG.) ===>
6X,'CAVITY SPACING(LEN.CM. )=>
6X, '"CAVITY SPACING(WID.CM, )=>
6x ROUGHNESS FORM DRAG ===>

,26X,'D OME

* X k Xk ¥ ¥

I SN 622 9300 FORMAT ('

#*

# 34X, "VERSION ',F3.1//

* 30X, YINPUT TABLE VALUES'/
I SN 623 9301 FORMAT (32%,701L TYPE ARRAY'//

16X, 'OIL

* 16X, ' TYPE VISCOSITY DENSITY
9302 FORMAT (17X.12,F10.4,F10.4,F10.4,3X,F
9303 FORMAT §29x,'|CE ROUGHNESS ARRAY'//

# 83X, 'LENGTH  WIDTH'"/
* L e NORTH WEST-=-=~--
#  3X,'CAVITY CAVITY CAVITY CAV
+
3

I SN 624
I SN 625

5X, 'DRAG' /
LEVEL 1.3.0 (MAY 198 ) VS FORTRAN DATE:
. 3 L
# i TLATITUDE LONGITUDE  LATITUDE
#* 3X, 'DEPTH LENGTH WIDTH
* ' COEFFICIENT'/)
ISN 626 930“ FORMAT (1X,F9.5,3X,F9.5,1X,F9.5,3X,F9.
I SN 627
27X,'GAS TO OIL
# 27X,' RATIO
I SN 628 9306 FORMAT (30X,l3,11X,F6.3)
I SN 629 END
LEVEL 1.3.0 (MAY 1983)
STORAGE MAP

VS FORTRAN DATE:

ANGLE

' HOURS'/
.4,' CUBIC METERS/HOUR'/
CUBIC METERS'/
G/CUBIC cM'/
.4, CM/SEC' /
1X,12,1X,12," OR ',
' DEG. /)

- -

- e

9104 FORMAT (26X ' ICE ROUGHNESS CHARACTERICTICS' //

',FTO.

! F10.u/
',F1o.u/
',F10.4/
',F10.4/
' ,F10.4

)
PETROLEUM ,9X,A8,1X,A8//
"26X.'0OIL UNDER ICE COMPUTER MODEL'//

)

INTERFACIAL INTERFACIAL'/
TENSION FRICTION '/)
10.4)

----- SOUTH EAST-===-'

ITY CAVITY  CAVITY',

1985 JAN 09 TIME: 16 M2 09 NAME: OILICE PAGE:

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

LONGITUDE',
SPACING SPACING',

5,F9.3,

F9.3,f9.3, F9.5,F9.3,F9.3,F12. 5)
9305 FORMAT (26X, GAS TO OIL SPREAD FACTORS
SPREAD'/
FACTOR'/)

1985 JAN 09 TIME: 16:42:09

NAME: OILICE PAGE:

22

23

TAG: SET(S), REFERENCED(F), USED AS ARGUMENT(A), IN COMMON(C), EQUIVALENCED(E), INITIAL VALUE( 1), NAMED CONSTANT(K),

STATEMENT FUNCTION(T), SUBPROGRAM(X)
PROGRAM NAME: OILICE. SIZE OF PROGRAM:

86E2 HEX BYTES.

NAME MODE TAG ADDR. NAME MODE TAG ADDR. NAME MODE TAG ADDR. NAME MODE
ANGCAV R*8 SF 0013D8 ANGDI F R*8 SF 0013E0 ANGSL R*8 SFC 000110 AS R*8
CCMPR# R*Y4 FX 001730 cD R*8 SF 001338 COORD I#4  SF 0016F0 CURDIR R*16
cooo1. L*4  FA 0014AC C0002. L*4 FA 0014B0O DABS R#8 X UNREFD DATE
DCAV R#8 SF 001358 DELTA R*8 SF 001388 DENOIL R*8 SF 0013fF8 DENWAT R#*8
DSQRT R¥8 FX 00172C DVORT R*#8 SF 001390 FDXPD# R#¥Yy FX 001734 FS R*8
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TAG

SFC
SF
FX
SF
SF

ADDR.

0000FO
0013E8
001724
001400
001340




FTHCK
!
ICURD
IDUR
ILATS
I0tLTP
I PLOMF
IREENT
ITENS
J

LLCAV
LSHEAR
MODAYS
OSLONG
PDIR
PLATZ2
PLONG2
PRESLT
RDATE
SEDGE
SPLAT
SW
THCKLO
TKCKTL
VERSNO
A
WCAY

R*8
I #4
1y
1%y
1%y
1y
| #1

CHAR
R*8
I 1y
R*8
R*8
| %2

R*16

R*16

R%16

R¥16
| #l

CHAR
R*8

R*16
R*8
R*8
R*Y
R*8
R*8
R*8

SFA
SF
SF
SF
SF
SF
SF
SFA
SF

SF
SF
SFC
SFCA
SFCA
FCA
FCA
SFC
FCA
SF
SFCA
SF
SfC
SF
SFC
SFC
SF

001398
001478
00148C
001480
0014A0
0014C8
0014D8
0016C8
0013A0
00147¢C
001368
001430
000148
0000D0
000040
0000A0
0000BO
000130
000160
0013CO
000060
001348
0000EO
001500
000118
0000F8
001380

LEVEL 1.3.0 (MAY 1983)

GORSPR I*y
I CEARR | ¥4
1CURM 1 #y
IGOR I #4
1 LONGD 1 #4
IPLFRQ 1#4
| PLOMT 1 %4
I SPDUR 1+
ITIME I *y
K R*8
LEAP | #4
LVORT R*8
OFFSET R¥*8
OSRAD R¥16
PDIST R*16
PLFRLA R*16
PLOTIT
PROMPT 1 #y
READER | *4
SFAIL R*8
SPLONG R*16
TABGOR I*4
THCKST R*8
VAREA R¥*8
VIsolL R*8
VSCOM#
WS R#*8
VS FORTRAN

SFA
SFA
SF
SF
SF
SF
SF
SF
SFC
SF
SF
SF
SF
SF
SFCA
SFC
FX
SF
SF
SFA
SFCA
SF
SF
SF
SF
FX
SFC

0014BY
0014B8
001490
001484
0014BC
oo14cc
0014DC
0014ES
00013C
001330
001488
0013A8
001438
0013B0
000050
000020
001738
0014FY
0014F8
0013C8
000070
0014FC
001458
001300
001468
00174C
000108

GRAV
ICEPTS
ICURS
I LATD
| LONGM
| PLODF
| PLOSF
ISPQTY
| VERFY
LALRAT
LREC
MHOUR
Ol LARR
OTTYPE
PERRS
PLFRLO
PLTOLA
PTELAG
RNDSP
SPCAVL
SSLICK
TEMP
THCKTL
VCAV
VLDIO#
VSERH#

DATE: 1985 JAN 09
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R*8
Ly
%y
| #y
| #Y
by
I #y
R*8

CHAR
R*8
R*8
1#y
1#y
1Yy
I*y

R*16

R*16
1%y
L*y
R*8
R*8
R*8
R*8
R*8
R*Y

TIME:

SF 001360
SFC 00012C
SF 001494
SF 001498
SF 0014CO
SF 0014D0
SF 0014E0
SF oo1410
SFA 0016C9
SF 001428
SFC 000120
SFC 000140
SFA 0014EC
SF 0014F0
SF 0014A8
SFC 000000
SfFC 000030
SFCA 000134
SFC 000144
SF 001440
SFC 0000E8
SF 001370
SFA 001460
SF 001378
FX 001744
X UNREFD
16:42:09

GSPFAC
ICERGH
IDATE
ILATM
I LONGS
1PLODT
I PLOST
ISPRTE
IWDENS
LANDPT
LS

MOD
OSLAT
PARRS
PLAT1
PLONG1
PLTOLO
QCOORD
RTIME
SPCAVW
STH
THCKEQ
TIME
VCLSE#
VOPEN#
VWIDTH

NAME: OILICE

R*8
R*8
EN
BN
1%y
N
1%y
R*8
R*8
I #y
R*8

R*16

| #y
R*16
R*16
R*16

CHAR
R#*8
R*8
R*8

R¥*Y

R*4
R*8

PAGE:

SF
SF
SFC
SF
SF
SF
SF
SF
SF
SFC
SFC

SFCA
SFA

SFCA

FCA
SFC
FX
FCA
SF
SF
SF
FX
FX
FX
SFA

24

001408
0016D0
000138
00149C
0014ChL
0014DY
0014EY
001418
001420
000128
000100
UNREFD
0000C0
0014AL
000080
000090
000010
00173C
000168
001448
001350
001450
001728
001740
001748
001470



COMMON INFORMATION

NAME :
NAME

PLFRLO
PDIR
PLATI1
OSLAT
AS
ANGSL
ICEPTS
1TIME
RDATE

LABEL INFORMATION.

LABEL

31
51
63
83
87
91
96

131
150
170

SIZE:

MODE DISPL.
R*16 000000
R*¥16 000040
R*16 000080
R*16 0000CO
R#*8 0000F0
R#8 000110
1 ¥4 00012C
1 ¥y 00013C
CHAR 000160
DEFINED ADDR.

4o 001864
68 001D1A
81 001E86
94 OO1FE4
124 002386
135 0024BA
151 0025fFE
160 0026A0
172 002784
183 002852
203 0028B6C
213 002DC4

NAME

PLTOLO
PDIST
PLONG1
OSLONG
Vs

VERSNO
PRESLT
MHOUR
RT IME

LABEL

170 HEX BYTES.

20

4o
60
64
84
88
93
100
120
135
151
180

(E) - EQUIVALENCED

MODE

R*16
R*16
R*16
R*16
R*8
R*8
| #y
11
CHAR

DEFI

NED

DISPL.

000010
000050
000090
0000D0
0000F8
000118
000130
000140
000168

ADDR.

58 001C32

72

88
102
128
140
153
165
176
190
204
217

001D70
001F6C
0020E6
0023EC
00251A
00260C
0026F0
0027CC
002934
002B8Y4
002E78

108

NAME

PLFRLA
SPLAT
PLAT2
THCKLO
LS
LREC
PTELAG
RNDSP

LABEL

2

1
i
61
65
85
89

.9l

101
121
140
160
190

MODE

R*16
R*16
R¥16
R*8
R*8
R*8
1%
L*y

DEFINED

73

89
103
131
144
154
166
177
195
208
225

DISPL.

000020
000060
0000A0
0000EO
000100
000120
000134
000144

ADDR.

59 O0O01CLA

001D88
001F84
0020FE
002476
002568
002624
002708
0027EL
002962
002C14
002ECS8

NAME

PLTOLA
SPLONG
PLONG2
SSLICK
WS
LANDPT
IDATE
MODAYS

LABEL

30

50
62
82
86
90
95
110
130
141
161
195

MODE  DISPL.
R*16 000030
R¥16 000070
R*¥16  0000BO
R*8  000OE8
R¥8 000108
I*4 000128
1*4 000138
1*2 000148

DEFINED  ADDR.
67 001D02

80 O0O1E6E

93 001FCC

120 002336

134  0024A2

147 0025C2

159 002688

171 00276C

182 00283A

196 00297A

209 002c22°

236 002F5E



200 242 003168 210 253 00320A 220 254
510 261 003296 600 268 003306 610 272
650 276 003384 660 280 003300 800 291
840 295 0034DC 8Lu5 299 003520 8u7 3ou
890 326 00374E 3000 342 0038A4 3010 349
3200 366 003ABC L4000 379 003BBY4 4010 383
4200 Lol O0O03E8A 4300 410 004000 4305 422
4500 430 004188 4505 4u43 00u2A8 5000 Lue
5040 471 00u44D2 5050 485 . 004604 5060 489
5200 507 0048DA 5300 516 004A50 5500 517
5508 530 004BDC 5509 531 004C08 5510 545
8000 566 O0UF10 8010 569 OOLF9A 8100 573
‘8105 578 0051C2 8110 580 005276 8200 584
9000 590 OOOFEA 9001 591 OOOFChH 9002 592
9004 594 000F52 9005 595 OG0O00F31 9006 596
‘9008 598 000EB6 3009 599 000E95S 9010 600
9012 . ~ 602 O000E20 9013 603 OO0ODFD 9014 604
9016 606 000D8D 9017 607 0O00D6E 9018 608
9020 610 000CCYH 9021 611 000C97 9022 612
9024 614 0008A6 9025 615 000873 9026 616
9101 618 000795 9102 619 O0O0OS5E3 9103 620
9300 - 622 000281 9301 623 000203 9302 624
9304 626 00008Y 9305 627 000058B 9306 628

##% VS FORTRAN ERROR MESSAGES *¥#

LEVEL 1.3.0 (MAY 1983) VS FORTRAN DATE: 1985 JAN 09 TIME: 16:42:09
1 FX00301 CNTL o(l) TRMFLG HAS BEEN SPECIFIED BUT SYSTERM IS NOT A TERMINAL.
#STATISTICS* SOURCE STATEMENTS = 618, PROGRAM SIZE = 34530 BYTES, PROGRAM NAME = OILICE
#STATISTICS* 1 DIAGNOSTIC GENERATED. SEVERITY CODE IS O.

###ikd END OF COMPILATION 1 ####is

003216
00333C
0034AY4
003578
003948
003C14
0040FC
0042C6
ooL664
00LAS8
oo4Dyo
00500A
0052E6
000FA3
000FO4L
000E6D
000DD4
000D69
000C5D
000840
000405
0001EF
000050

NAME: OILICE
TRMFLG CANCELED.

PAGE:

1.

500
640
810
850
3100
4100
4310
5010
5100
5507
7000
8101
8210
9003
9007
9011
9015
9019
9023
9100
9104
9303

PAGE:

257
273
294
321
357
396
424
L66
502
525
559
577
587
593
597
601
605
609
613
617
621
625

25

00324A
0033QC
0o0o34cC
0036FE
003A24
003DAO
oou112
oouug2
00u7FO
0o04BSU
O04LETY
0051AC
005340
000F78
000ED7
000EL5
000DAA
000D34
000A82
0007BE
0002FA
0000DF




Al1.2 PLOTIT

LEVEL 1.3.0 (MAY 1983) VS FORTRAN DATE: 1985 JAN 09 TIME: 16:42:10 PAGE: 26

OPTIONS IN EFFECT: NOLIST MAP NOXREF GOSTMT NODECK SOURCE NOTERM OBJECT FIXED NOTEST NOTRMFLG SRCFLG NOSYM
OPT(0) LANGLVL(77) NOFIPS FLAG(t) NAME(MAIN ) LINECOUNT(64 CHARLEN(500) SDUMP

LR . .6

......... e e I R I R R N P e R A I s e e a0 e

SUBROUTINE PLOTIT

*c-

ISN 7
I'SN 2 REAL¥16 OSRAD, PLAT3, PLONG3
I'SN 3 REAL*S SCOORD(L, 2)
ISN y REAL*8 PLSTEP, DEGDIF, PLATY, PLONGY
I SN 5 INTEGER* Y I SDATE, ISTIME, ISYY, 1 SMM, ISDD, | LEAP
ISN 6 CHARACTER*11 SSHAPE
C HUUHREHEHEEREHHEENEEHHEEHERRAHREEEHREERRREERRREREHEREERHEHERH RN
SN 7 REAL*16 PLFRLO, PLTOLO, PLFRLA, PLTOLA, PDIR, PDIST
ISN 8 REAL*16 SPLAT, SPLONG, PLAT1, PLONG1, PLAT2, PLONG2, OSLAT, OSLONG
ISN 9 REAL*8 THCKLO, SSLICK, AS, VS, LS, WS, ANGSL, VERSNO, LREC
ISN 10 INTEGER* Y LANDPT, ICEPTS, PRESLT, PTELAG, I DATE, | TIME, MHOUR
ISN 1 LOG I CAL*Y RNDSP
ISN 12 INTEGER#*2 MODAYS( 12)
ISN 13 CHARACTER*8 RDATE, RT I ME
c W W I R R N M R M M NN NN
ISN 14 COMMON PLFRLO, PLTOLO, PLFRLA, PLTOLA, PDIR, PDIST,
* SPLAT, SPLONG, PLAT1, PLONG1, PLAT2, PLONG2, OSLAT, OSLONG,
* THCKLO, SSLICK, AS, VS, LS, WS, ANGSL, VERSNO, LREC,
* LANDPT, ICEPTS, PRESLT, PTELAG, IDATE, | TIME, MHOUR,
* RNDSP,
* MODAYS,
* RDATE, RT IME
C A NN R N I NN N MR
1SN 15 WRITE(PTELAG,9100), 'GEN A PLOT. '
1SN 16 “ WRITE(PTELAG,9100), 'EVERY MESSAGE CONNECT TL. !
ISN 17 WRITE(PTELAG,9100), ' EVERY MESSAGE STYLE DUPLEX. !
ISN 18 WRITE(PTELAG,9100), ' EVERY MESSAGE BLANKING OFF. '
ISN 19 WRITE(PTELAG,9100), 'EVERY CURVE SYMBOL COUNT O. !
I SN 20 WRITE(PTELAG,9100), 'EVERY CURVE THICKNESS 3. '
ISN 21 WRITE(PTELAG,9100), 'LEGEND FRAME ON. !
ISN 22 WRITE(PTELAG,9100), ' PAGE BORDER OFF. !
I'SN 23 WRITE( PTELAG,9100), 'GRID TEXTURE SOLID. !
I'SN 24 WRITE(PTELAG,9100),'X GRID ON. !
ISN 25 WRITE(PTELAG,9100),'X LENGTH 7.0. !
I'SN 26 WRITE(PTELAG,9100), 'X AXIS TEXT "LONGITUDE". !
I'SN 27 WRITE(PTELAG,9100),'Y GRID ON. !
ISN 28 WRITE(PTELAG,9100),"'Y LENGTH 7.0, !
1SN 29 WRITE(PTELAG,9100),"'Y AXIS TEXT "LATITUDE". '
ISN 30 WRITE(PTELAG,9100), "MESSAGE 1 HEIGHT .2,COLOR WHITE. !
ISN 31 WRITE( PTELAG,9100), '"MESSAGE 1 TEXT "OIL UNDER ICE". '
I'SN 32 WRITE(PTELAG,9100), "MESSAGE 1 CONNECT BC,X 50,Y 100. !
ISN 33 WRITE( PTELAG,9100), "MESSAGE 1 UNITS PLOT-%. !
ISN 3y WRITE(PTELAG,9100), "MESSAGE 2 X 8.5,Y 8.3,HEIGHT .1. '
I'SN 35 WRITE(PTELAG,9100), 'MESSAGE 2 COLOR WHITE. !
ISN 36 WRITE(PTELAG,9100), 'MESSAGE 2 TEXT "OILSPILL MODEL". !
I'SN 37 WRITE(PTELAG,9100), "MESSAGE 3 X 8.5,Y 8.1,HEIGHT .1, !
ISN 38 WRITE(PTELAG,9100), "MESSAGE 3 COLOR WHITE. '
SN 39 WRITE(PTELAG, 9101}, VERSNO
ISN 40 WRITE(PTELAG,9100), "MESSAGE 4 X 8.5,Y 7.9,HEIGHT .1. !
ISN 41 WRITE( PTELAG,9100), "MESSAGE 4 COLOR WHITE. '

110



I SN
I SN
I SN
ISN
I SN
ISN
I'SN

LEVEL 1.3.

1SN
I SN
I SN
ISN
I SN
I SN
ISN
1SN
I SN
I SN
I SN
I SN
I SN
I SN
I SN
i SN
ISN
I SN
ISN
ISN
ISN
I SN
I SN
ISN
I SN
ISN
I SN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
1SN
1SN
ISN
ISN
I SN
1SN
I SN
ISN
I SN
I SN
I SN
I SN
I SN
| SN
I SN

42 WRITE(PTELAG,9102), RDATE, RT IME

43 WRITE( PTELAG, 9100), 'MESSAGE 5 X 8.5,Y 7.7,HEIGHT .1.

uy WRITE( PTELAG,9100), 'MESSAGE 5 COLOR WHITE.

45 ISTIME= | T IME+MHOUR

u6 I SDAYS=1STIME/24

u7 ISTIME=MOD( { STIME, 2k)

48 ISDATE= | DATE

0 (MAY 1983) VS FORTRAN DATE: 1985 JAN 09 TIME:
LU D D 2  J B oo, Bt 6vernnnn.

49 1SYY=1SDATE/ 10000

50 MODAYS(2)=28

51 ILEAP=MOD( ISYY, 4)

52 {F({ 1LEAP. EQ. 0 )MODAYS(2)=29

54 I SMM=( I SDATE~-{ ISYY#10000))/100

55 ISDD=( | SDATE-{ I SYY*10000)-( | SMM#100))

56 I SDD= | SDD+ | SDAYS

57 80  IF(1SDD.LE.MODAYS(ISMM))GO TO 90

58 I SDD= 1 SDD-MODAYS( | SMM)

59 | SMM= | SMM+1

60 IF( ISMM.LE.12)G0 TO 80

61 I SMM=1

62 ISYY=18YY+1

63 MODAYS(2)=28

64 I LEAP=MOD({ I SYY, 4)

65 i F( ILEAP. EQ.0)MODAYS(2)=29

67 GO TO 80

68 90  ISDATE=( ISYY*10000)+( | SMM*¥100)+1SDD

69 WRITE( PTELAG,9103), ISYY, | SMM, I SDD, | STIME

70 WRITE(PTELAG,9100), 'MESSAGE 6 UNITS COORDINATE.

71 WRITE( PTELAG,9100), 'MESSAGE 6 CONNECT BL.

72 WRITE(PTELAG, 9104 ), PLTOLO, SPLAT

73 WRITE( PTELAG, 9100), 'HMESSAGE 6 COLOR WHITE.

74 WRITE( PTELAG, 9100), 'MESSAGE 6 TEXT " 1 (KM)".

75 WRITE(PTELAG,9100), 'MESSAGE 6 POINTER UNITS COORDINATE.

76 PLAT1=SPLAT

77 PLONG1=PLTOLO

78 PDIR=90.0

79 PDIST=1000.0

80 CALL QCOORD( PLAT1,PLONG1,PDIR, PDIST, PLAT2, PLONG2)

81 WRITE(PTELAG,9105), PLONG2, SPLAT

82 WRITE( PTELAG,9100), 'MESSAGE 6 STUB 0.

83 WRITE(PTELAG,9100), 'MESSAGE 6 ARROWHEAD 0.

84 WRITE( PTELAG,9100), '"MESSAGE 7 X 8.5,Y 7.3,HEIGHT .1.

85 WRITE( PTELAG,9100), 'MESSAGE 7 COLOR WHITE,

86 WRITE( PTELAG,9108),VS

87 WRITE( PTELAG,9100), 'MESSAGE 8 X 8.5,Y 6.9,HEIGHT .1,

88 WRITE( PTELAG,9100), '"MESSAGE 8 COLOR WHITE.

89 WRITE( PTELAG, 9109), AS

90 WRITE(PTELAG,9100), '"MESSAGE 9 X 8.5,Y 6.5,HEIGHT .1.

91 WRITE( PTELAG,9100), 'MESSAGE 9 COLOR WHITE.

92 WRITE( PTELAG,9110), THCKLO

93 DEGD | F=PLFRLO=-PLTOLO

94 PLSTEP=1

95 IF(DEGDIF.LT.3)PLSTEP=0.2

97 IF(DEGDIF.LT.1.5)PLSTEP=0.1

99 IF(DEGDIF.LT.0,3)PLSTEP=0.02

101 IF(DEGDIF.LT.0.15)PLSTEP=0.01

103 IF(DEGDIF.LT.0.03)PLSTEP=0.002

—
-
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16:42:10

T.%*

NAME ;

PLOTIT

PAGE:

27



ISN 105 IF{DEGDIF.LT.0.015)PLSTEP=0.001

ISN 107 WRITE(PTELAG,9106), ' XMIN ', PLFRLO

ISN 108 WRITE{ PTELAG,9106), ' XMAX ',PLTOLO

1SN 109 WRITE(PTELAG,9106),'X STEP ', PLSTEP

1SN 110 WRITE(PTELAG,9106), 'YMIN ' PLFRLA

ISN 111 WRITE(PTELAG,9106), ' YMAX ', PLTOLA

ISN 112 WRITE{PTELAG,9106),'Y STEP ', PLSTEP

1SN 113 WRITE(PTELAG,9100), 'CURVE 1.

I SN 114 WRITE( PTELAG,9100), 'CURVE COLOR GREEN.

ISN 115 WRITE(PTELAG,9100), 'CURVE TEXTURE CHAINDASHED.

I SN 116 WRITE(PTELAG,9100), 'CURVE 2.

LEVEL 1.3.0 (MAY 1983) VS FORTRAN DATE: 1985 JAN 09 TIME:
L [ 2., K Z N | AL J

ISN 117 WRITE(PTELAG,9100), 'CURVE COLOR BLUE.

I SN 118 WRITE(PTELAG,91Q0),'CURVE SHADE COLOR BLUE.

ISN 119 WRITE(PTELAG,9100), 'CURVE SHADE PATTERN 135190.

ISN 120 WRITE(PTELAG,9100), 'CURVE PAIR 1.

ISN 121 WRITE(PTELAG,9100), 'CURVE 3.

1SN 122 WRITE(PTELAG,9100), 'CURVE COLOR WHITE.

ISN 123 WRITE(PTELAG,9100), ' CURVE SHADE COLOR WHITE.

1SN 124 WRITE(PTELAG,9100), ' CURVE SHADE PATTERN 45150.

ISN 125 WRITE(PTELAG,9100), 'CURVE SHADE PAIR 3.

1SN 126 WRITE(PTELAG,9100), 'CURVE 4.

1SN 127 WRITE( PTELAG,9100), 'CURVE SYMBOL COUNT 9999.

ISN 128 WRITE(PTELAG,9100), 'CURVE SYMBOL TYPE 4.

ISN 129 WRITE{ PTELAG,9100), 'CURVE COLOR RED.

ISN 130 WRITE( PTELAG,9100), ' INPUT DATA.

ISN 131 OPEN( LANDPT)

ISN 132 WRITE{ PTELAG,9100), ' "MAINLAND"

ISN 133 100 READ(LANDPT,*,END=1509, PLATY4, PLONGY

ISN 134 WRITE(PTELAG,9107), PLONGYH, PLATY

1SN 135 GO TO 100

ISN 136 150 CLOSE{LANDPT)

ISN 137 OPEN( ICEPTS)

ISN 138 WRITE(PTELAG,9100), '"LANDFAST ICE"

ISN 139 200 READ{ ICEPTS,*,END=250), PLATL, PLONGY

ISN 140 WRITE({PTELAG,9107), PLONGY, PLATY

1SN 11 GO TO 200

1SN 142 250 CLOSE( ICEPTS)

I SN 143 WRITE(PTELAG,9100), '"0OIL SLICK AREA"

1SN 144 1 F(RNDSP)GO TO 300

ISN 145 GO TO 400

ISN 146 300 DO 350, 1=0,360,10

I SN 147 PDIR=1 .

I SN 148 OSRAD=LS/2.0

1SN 149 CALL QCOORD(OSLAT,OSLONG, PDIR, OSRAD, PLAT1, PLONG1)

1SN 150 WRITE(PTELAG,9107), PLONG1, PLAT1

I SN 151 IF(1.NE.O)GO TO 310

I SN 152 SCOORD( 1, 1)=PLAT1

I SN 153 SCOORD( 1,2)=PLONG1

I SN 154 GO 7O 350

1SN 155 310 I1F(1.NE.90)GO TO 320

1SN 156 SCOORD( 2, 1)=PLAT1

1SN 157 SCOORD(2,2)=PLONG?

ISN 158 GO TO 350

ISN 159 320 IF(1.NE.180)GO TO 330

1SN 160 SCOORD( 3, 1)=PLAT1

ISN 161 SCOORD( 3, 2)=PLONG1

-
—
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.......



LEVEL 1.3.0 (MAY 1983)
*---v*o

I'SN 162
ISN 163
ISN 164
I SN 165
I SN 166
ISN 167
I'SN 168
ISN 169
ISN 170
I'SN 172
I'SN 173
ISN 174
I SN 175
I SN 176
I SN 177
I'SN 178
ISN 179
ISN 180
I SN 181
ISN 182
I SN 183
I SN 185
ISN 186
ISN 187
ISN 188
I SN 189
I'SN 190
ISN 192
ISN 193
ISN 194
ISN 195
ISN 196
I'SN 197
ISN 198
I'SN 199
I'SN 200
I SN 201
I SN 202
ISN 204
ISN 205
I SN 206
I SN 207
I SN 208
ISN 209
ISN 210
I SN 211
ISN 212
I'SN 213
ISN 214

OOO0O00O0

330

350
400

4i0

L40
450

510

540.

550
600

900

GO TO 350

IF{1.NE.270)G0O TO 350

SCOORD( 4, 1)=PLAT1

SCOORD( 4,2)=PLONG1

GO TO 350

CONTINUE

GO TO 600

PDIR=ANGSL+90.0

IF(PDIR.GE.360.0)PDIR=PDIR-360.0

OSRAD=WS/2.0

DO 450, 1=1,19

CALL QCOORD(OSLAT,OSLONG, PDIR, OSRAD, PLAT1, PLONG1)
WRITE(PTELAG,9107), PLONG1, PLAT1

IF(1.NE.1)GO TO 410

SCOORD( 1, 1)=PLAT1

VS FORTRAN DATE: 1985 JAN 09

SCOORD( 1,2)=PLONG1

IF(I.NE.19)GO TO 440

SCOORD(2, 1)=PLAT1

SCOORD( 2,2 )=PLONG1

PDIR=PDIR+10.0
IF(PDIR.GE.360.0)PDIR=PDIR-360.0

CONT I NUE

PD IR=ANGSL

PDIST=LREC

CALL QCOORD(OSLAT,OSLONG, PDIR, PDIST, PLAT2, PLONG2)
PDIR=ANGSL-90.0
IF(PDIR.LT.0.0)PDIR=PDIR+360.0

DO 550, t=1,19

CALL QCOORD( PLAT2, PLONG2, PDIR, OSRAD, PLAT1, PLONG1)
WRITE( PTELAG,9107), PLONG1, PLAT1
1F(1.NE.1)GO TO 510

SCOORD( 3, 1)=PLAT1

SCOORD( 3,2 )=PLONG1

IF(I.NE.19)GO TO 540

SCOORD( 4, 1)=PLAT1

SCOORD( 4, 2 )=PLONG1

PDIR=PDIR+10.0
IF(PDIR.GE.360.0)PDIR=PDIR=360.0

CONT I NUE

WRITE( PTELAG,9107), SCOORD(1,2), SCOORD(1,1)
WRITE( PTELAG,9100), '"SPILL LOCATION"
WRITE(PTELAG, 9107), SPLONG, SPLAT

WRITE( PTELAG,9100), 'EOD.

WRITE( PTELAG,9100), ' SEND.

WRITE( PTELAG, 9100), ' ##F | LE*#*

oo, 2 K ool S

TIME: 16:42:10

.........

7.%

pravgrgrgngrgrgrgrgrgrgrgrprgr R TRrEErE R R TR NS Y TS R RS L S S 2 L L LR S R s kg

#

* GENERATE PRINTED REPORT PAGE OF SIMULATION RESULTS

#*

*
*
#

pravgrgigrgrgrgrgrgrgrgprgrgrgr e R T L LT LS LS L SR S SR LR L R b St b L

I F(RNDSP)GO TO 900
SSHAPE="OVAL'

GO TO 950
SSHAPE='CIRCULAR'

Py
—
(¥

.......

NAME ¢

PLOTIT

PAGE:
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ISN 215 950 WRITE(PRESLT,9300),RDATE,RTIME,
* VERSNO,
* ISYY, 1SMM, 1SDD, I STIME,
* SSHAPE,
* SSLICK,
* Vs,
# AS,
* LS,
i WS,
* THCKLO,
* SCOORD{1,1),SCOORD(1,2),
* SCOORD(2,1),SCOORD(2,2},
* SCOORD(3,1),SCOORD(3,2),
# SCOORD(Y4,1),SCOORD( 4,2},
# ANGSL
c
C A4 H TN M S R NN B A 3 S0 B N N
C * .3
c # END OF PROGRAM - RETURN TO MAINLINE *
LEVEL 1.3.0 (MAY 1983) VS FORTRAN DATE: 1985 JAN 09 TIME: 16 uz 10 NAME :
L S B - K S bo.o....o... L I T D 8
C * *
C, **************************_**************************************
¢ .
ISN 216 . RETURN
ISN 217 9100 FORMAT (1X,ALO)
ISN 218 9101 FORMAT (1X, 'MESSAGE 3 TEXT "VERSION 'UF3.1,'" ')
1SN 219 9102 FORMAT (1X, 'MESSAGE 4 TEXT "“RUN: A8, X, AB, '
ISH 220 9103 FORMAT (1X, MESSAGE 5 TEXT "SIMULATION: ', 12, /' 12,'/',
# 12,1X%, : 00", ')
ISN 221 9104 FORMAT (1X, 'MESSAGE 6 X ',F9.5,',Y ',F8.5,
# HEIGHT 1Y)
I'SN 222 9105 FORMAT (1x MESSAGE 6 POINTER BL ',F9.5,1X,F8.5,'.")
1SN 223 9106 FORMAT (1X,A7,F9.5,'.")
ISN 22y 9107 FORMAT (1X,F9.5,5X, F9 5)
I'SN 225 9108 FORMAT (1X, MESSAGE 7 TEXT "OIL VOLUME:"™ " ',
# F15 5,' Cu.M.". ")
I SN 226 9109 FORMAT (11X, MESSAGE 8, TEXT "SLICK AREA:™ " ',
F15.5, sQ.M.", !
I'SN 227 9110 FORMAT (11X, MESSAGE'9|TEXT "SLICK THICKNESS:" " ',
F15.5,' CM. )
I SN 228 9300 FORMAT ('t1', 26x '"DOME PETROLEUM,9X,A8,1X,A8//
* "26X.'01L UNDER ICE COMPUTER MODEL'/
* 34X, "VERSION ',F3.1//
# 30X, "SIMULATION RESULTS'/
* 32X,12,' /71,12, /' ,12,1%,12,':00"'//
#* 32X, '01L SLICK DATA'///
# 14X, 'SHAPE =========> ' A11/
* 14X, "SPEED(CM/SEC)==> ',F16.5/
# 14X, '"VOLUME(CU.M, )==> ', F16.5/
* 14X, 'AREA(SQ.M.) ===> ', F16.5/
* 14X, 'LENGTH(M, ) ====> ' F16.5/
* X, "WIDTH(M, ) =====> ', F16.5/
# 14X, "THICKNESS(CM. )=> ',F16.5/
# 14X, "COORDINATES====> ' F9.5," DEG. N. LAT. ',
* F9.5,' DEG. W. LONG. '/
* 31%X,F9.5,"' DEG. N. LAT. ',F9.5,' DEG. W. LONG. '/
* 31X,F9.5," DEG. N. LAT. ',F9.5,' DEG. W. LONG. '/
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# " 31X,F9.5,' DEG. N. LAT. ',F9.5,' DEG. W. LONG.
# 14X, 'ANGLE =========> ' F9.5,' DEG.')

ISN 229 END

LEVEL 1.3.0 (MAY 1983) VS FORTRAN DATE: 1985 JAN 09 TIME:

STORAGE MAP
TAG: SET(S), REFERENCED(F), USED AS ARGUMENT(A), IN COMMON{(C), EQUIVALENCED(E),

STATEMENT FUNCTION(T), SUBPROGRAM(X)

4

INITIAL VALUE(1),

16:42:10

PROGRAM NAME: PLOTIT. S1ZE OF PROGRAM: 3BCO HEX BYTES.

NAME MODE TAG ADDR. NAME MODE TAé ADDR. NAME MODE TAG ADDR.
ANGSL R*8 FC 000110 AS R¥8 FC 0000FO CMOVE# R*4 FX 001174
| I#4  SF 001068 ICEPTS I*Y4  FCA 00012C IDATE I*4  FC 000138
I SDATE I#*4 SF 00107C 1SDAYS I*Y4 SF 001080 1 SDD I#*4  SF 00106C
ISTIME I#4 SF 001084 ISYY I#4 SF 001074 ITIME I*¥4  FC 00013C
LREC R¥8 FC 000120 LS R#8 fC 000100 MHOUR I*4  FC 000140
MODAYS t#2 SFC 000148 OSLAT R*16 FCA 0000CO OSLONG R*16 FCA 0000D0
PDIR R*¥16 SFCA 000040 PDIST R*16 SFCA 000050 PLAT1 R*16 SFCA 000080
PLAT3  R*16 UNREFD PLATY R*8 SF 001048 PLFRLA R¥*16 FC 000020
PLONG1 R#16 SFCA 000090 PLONG2 R*16 FCA 0000BO PLONG3 R¥*16 UNREFD
PLOTIT R¥y X UNREFD PLSTEP  R#8 SF 001060 PLTOLA R*16 fC 000030
PRESLT I#4  FC 000130 PTELAG I#4  FC 000134 QCOORD FX 001178
RNDSP L*4  FC 00014y RTIME CHAR FC 000168 SCOORD R*8 SF 001130
SPLONG R*16 FC 000070 SSHAPE CHAR SFA 001120 SSLICK R#8 FC 0000ES8
VCLSE# R¥Y4  FX 00117C VERSNO R#8 FC 000118 VLDIO# R¥Y4 FX 001180
VS R¥8 FC 0000F8 VSCOM# FX 001188 VSERH# X UNREFD

COMMON INFORMATION
NAME : . SIZE: 170 HEX BYTES. (E) - EQUIVALENCED
NAME "~ MODE DISPL. NAME MODE DISPL. NAME MODE DISPL.
PLFRLO R*16 000000 PLTOLO R*16 000010 PLFRLA R*16 000020
PDIR R*16 000040 PDIST R*16 000050 SPLAT R*16 000060
PLAT1 R*16 000080 PLONG1 R*16 000090 PLAT2 R*16 0000A0

115

NAME: PLOTIT PAGE: 31
NAMED CONSTANT(K),

NAME MODE TAG  ADDR.
DEGDIF  R*8 SF 001050
ILEAP 1%y SF 001078
| SMM %y SF 001070
LANDPT  I*4 FCA 000128
MOD X UNREFD
OSRAD R*16 SFA 001038
PLAT2 R*16 FCA  0000AQ
PLFRLO R*16 FC 000000
PLONG4  R*8 SF 001058
PLTOLO R*16 FC 000010
RDATE CHAR FC 000160
SPLAT  R*16 FC 000060
THCKLO R*8 FC  -0000EO
VOPEN#  R*4 FX 001184
WS R*8 FC 000108

NAME MODE DISPL.
PLTOLA R#16 000030
SPLONG R*16 000070
PLONG2 R*16 000080

PPN




OSLAT R¥16 0000CO OSLONG R*16 0000D0 THCKLO R*8 0000EO SSLICK R#*8 0000£8

AS R*8 000O0FO \A R#*8 0000F8 LS R#8 000100 WS R#*8 000108
ANGSL R*8 000110 VERSNO R*8 000118 LREC R*8 000120 LANDPT 1 #Yy 000128
ICEPTS I #4 coo12C PRESLT 1 ¥4 000130 PTELAG | #4 000134 IDATE 1*y 000138
ITIME 1 #4 00013C MHOUR I ¥4 000140 RNDSP L*y 000144 MODAYS 1 #2 000148
RDATE CHAR 000160 RTIME CHAR 000168

LABEL INFORMATION.

LABEL DEFINED ADDR. LABEL DEF INED ADDR. LABEL DEFINED ADDR. LABEL DEF INED ADDR.
80 57 O0017CA 90 68 001866 100 133 002004 150 136 00205E
200 139 00209t 250 142 0020F8 300 146 002142 310 - 155 0021EC
320 159 00221C 330 163 00224C 350 167 00227C 400 169 002298
410 179 00237A 440 182 0023AY4 450 185 0023FC 510 198 002500
540 201 00252A © 550 204 002582 600 206 0025C0 900 214 00269E
950 215 0026AC 9100 217 000409 9101 218 0003E4 9102 219 0003BD
2103 220 000384 9104 221 00035A 2105 222 000334 9106 223 000327
9107 224 00031B 9108 225 0002E8 9109 226 0002BS 9110 227 00027F
9300 228 000050

LEVEL 1.3.0 (MAY 1983) VS FORTRAN DATE: 1985 JAN 09 TIME: 16:42:10 NAME: PLOTIT PAGE: 32

#STATISTICS*  SOURCE STATEMENTS = 217, PROGRAM SIZE = 15296 BYTES, PROGRAM NAME = PLOTIT PAGE:  26.
#STATISTICS* NO DIAGNOSTICS GENERATED.
#a#Hut END OF COMPILATION 2 ######

-
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Al11.3 COORD
LEVEL 1.3.0 (MAY 1983) VS FORTRAN DATE: 1985 JAN 09 TIME: 16:42:11
OPTIONS IN EFFECT: NOLIST MAP NOXREF GOSTMT NODECK SOURCE NOTERM OBJECT FIXED NOTEST NOTRMFLG
OPT(O) LANGLVL(77) NOF I PS FLAG( 1) NAME(MAIN ) LINECOUNT(6H) CHARLEN(500)

L . J L L S - TP S N 8

I SN 1 SUBROUTINE QCOORD(DLAT DLONG,DDIR,DIST,DNLAT, DNLONG)
Cc
C HHHHHHHHEHRRR RN R ERHHEERFEREEERE N R EHH RN HEHHRREN N
c # *
C ¥ QCOORD #
C #* *
C ¥  PURPOSE: TO CALCULATE A NEW SET OF COORDINATES FROM AN *
(o} # ORIGIN,AZIMUTH AND DISTANCE, *
C * PUISSANTS SHORT LINE FORMULA IS USED TO DO THE #
C * CALCULATIONS. *
C * : *
C # PARAMETERS: *
C * ## ALL PARAMETERS ARE QUAD PRECISION REAL NUMBERS ## *
C * DLAT ~ THE ORIGIN POINT LATITUDE IN DEGREES. #
C # DLONG - THE ORIGIN POINT LONGITUDE IN DEGREES. *
C # DDIR ~ THE AZIMUTH IN DEGREES FROM TRUE NORTH. #
C * DIST ~ THE DISTANCE FROM THE ORIGIN IN METERS. *
C * DNLAT -~ THE RESULTANT LATITUDE PORT!ON OF THE *
C # COORDINATE ( IN DEGREES). *
C * DNLONG - THE RESULTANT LONGITUDE PORTION OF THE *
C * COORDINATE ( IN DEGREES). *
C #* *
C # RESTRICTIONS: *
C * #
C # THE CONSTANTS USED FOR THE SEMIMAJOR AXIS AND #
C * FLATTENING ARE FOR THE NORTH AMERICAN CONTINENT ONLY. #
C * THIS INCLUDES THE BEAUFORT SEA, *
C * *
C FET TS S SRR S ETE RN SIS SIS XL s LR L b L L
C

I SN 2 REAL*¥16 DLAT,DLONG,DDIR,DIST,DNLAT,DNLONG

I SN 3 REAL*16 DPHI,DLAM,XM,XN1,XN2,A,B, F, RLAT,RLONG, RDIR, SIN2LT,CSQR, P

ISN y REAL®*16 SiIN2D!,TEMP, TEMP2, SNLAT, RNLAT
C .
[ e H B NN M W MW I N N B RN
C * *
C # ASSIGN CONSTANTS *
C * *
C A MM N N S M MMM R KN H NN
C

i SN 5 A = 6378206.4

I SN 6 F = .003390075304

I SN 7 P = 206264.8062

. C :

C HUREHHEEHER AR EREEEER AR ARREFRRHEHRARRERR R AR AR HERAR AR AR RS EHHS
c * *
c # CONVERT INPUT LAT/LONG/AZIMUTH TO RADIANS FOR FORTRAN #
c #  FUNCTIONS #
c * *
c PP TN PR TGRSy g g S R S PR SR Y S SRR XS TR U R
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I SN
ISN
ISN

LEVEL 1.3.

I SN
I SN
ISN
I SN

ISN

I SN
ISN
ISN
ISN
ISN
ISN
ISN

8

9

10

0 (M

11

12

13

i
c
c
c
c
Cc
c
c

15
C
c
c
c
c
c
c

16

17

18

19

20
c
c
c
c
c
c
c
c

21

22

23

2y

25

26

27
c
c
c
c
c
c

Y 1983)
---*.

OO0 *x>000

RLAT=DLAT*0.0174532925
RLONG=DLONG*0.0174532925
RDIR=DDIR*0.0174532925

A6 A H RN A A I H R S H R T H MR R R

# #
VS FORTRAN DATE: 1985 JAN 09 TIME: 16:42:11

T 2 e, K Looo.oo.o.., [ 2 6.0 T.%. ...,

* COMPUTE XM #

# #

M NN N 3R A I H B I R I I R

SIN2LT=QS|N(RLAT)##*2
B=A-( F*A)

CSQR=( (A¥#*2)-(B**2))/(A¥*2)
XM=A*(1.0-CSQR)/(1.-{CSQR¥SIN2LT))**1.5

A H I N R W H N R N W H NN NN M N NN

# *
# COMPUTE XN1 *
* *

H M H NI M HH W W W NN I MK NN N

XN1=A/QSQRT( 1.-(CSQR*SIN2LT))

MM KN H A NN NI S S S 0 RN WM
* #
* COMPUTE THE CHANGE IN LATITUDE IN SECONDS (DPHI). #
* *
W I N 3 B 46 663 3 36 1 3 NN R

SIN2DI=QSIN(RDIR)#*#2
TEMP=(DIST#¥3)/((XN1##3)%6, )

DPHI=(DIST/XN1)*QCOS(RDIR)

DPHI=DPHI=-( ((DIST##*2)/((XN1##%2)*2 ))*QTAN(RLAT)*SIN2DI)
DPHI=DPH | ~-( TEMP*QCOS(RDIR)*SIN2D | #( ( (QTAN(RLAT )##2)#3 )+1,))

o H A B AW N A N N BN NN 3 I N

# *
¥ DO A SECOND ITERATION TO GET A MORE ACCURATE *
#* CHANGE IN LATITUDE *
* *

HHEEHFRREFNRHRHERRHEHEHRRHSH RS R R R RN

TEMP=(CSQR*QS IN( RLAT ) *QCOS(RLAT)*3.)/( (1.-(CSQR*SIN2LT))*2.)
DPHI=1.-( TEMP*DPHI)

TEMP=(DIST*QCOS(RDIR) ) /XM

TEMP=TEMP-( ( (DIST*%2)*QTAN(RLAT)*SIN2DI )/ (XM*XN1#2.))

TEMP2=( (QTAN( RLAT )##2)#3_)+1.

TEMP=TEMP-( ( (DIST*#3)*QCOS(RDIR)*SIN2D I *TEMP2)/(XM*(XN1##2) %6, ))
DPHI=P*DPH| *TEMP

HERBRERH R AR H R R HHHEH RN R AR R RN RRR AR AR RN R SRS
# *+
# COMPUTE THE NEW LATITUDE IN DEGREES AND RADIANS AND SECONDS *
# #
HEAHHAEER AR AR E R H R R R R AR HH N HFH NSRS H NN
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I SN 28 DNLAT=DLAT+(DPHI*.000277778)

ISN 29 RNLAT=DNLAT*0.0174532925

ISN 30 SNLAT=DNLAT*3600.
c
c TR T TR R R S e S I R S e S L el
c # *
C * COMPUTE XN2 . *
c # #
c SRR 3 I R R R B R R R
C

LEVEL 1.3.0 (MAY 1983) VS FORTRAN DATE: 1985 JAN 09 TIME: 16:42:11
LI TR 2iveiosans 3eeaesanns ho........ - SN 6. T.%.......

I SN 31 XN2=A/QSQRT(1.-(CSQR*(QSIN(RNLAT)*#2)))
C
c [T ETpTgpngpaprgrRTpTER TR S T R R SRR U ST A A R G A R R T St 2
c #* #
(o} # COMPUTE THE CHANGE IN LONGITUDE IN SECONDS (DLAM). *
c # #*
c SR I I P I BB IS
c

ISN 32 DLAM=(DIST##2)/( (XN2#*¥%2)¥%6, )

ISN 33 DLAM=1.,0~-(DLAM*(1.~(SIN2DI*(1.0/QCOS(RNLAT)*#2))))

1SN 34 DLAM=DLAM#*P*(DIST/XN2)*QSIN(RDIR)*(1.0/QCOS{RNLAT))
C
c TR R IR IR MBI I R I R
Cc # #
Cc # COMPUTE THE NEW LONGITUDE IN DEGREES *
c # *
c T A g Y e R X T S e S S SR S R Rt S
¢ :

1SN 35 DNLONG=DLONG-( DLAM¥* 000277778)
c
C PUTIETRER e R AR R AR S e S L S R S
c # *
C # RETURN TO MAINLINE *
c # #
C TR R UL TR TR S e SR T L L SR Rt s
c

ISN 36 RETURN

I SN 37 END

LEVEL 1.3.0 (MAY 1983) VS FORTRAN DATE: 1985 JAN 09 TIME: 16:42:11

STORAGE MAP

TAG: SET(S), REFERENCED(F), USED AS ARGUMENT(A), IN COMMON(C), EQUIVALENCED(E), INITIAL VALUE( 1),

STATEMENT FUNCTION(T), SUBPROGRAM(X)

PROGRAM NAME: QCOORD. SIZE OF PROGRAM: 11DE HEX BYTES.

NAME MODE TAG  ADDR. NAME MODE TAG  ADDR. NAME MODE TAG  ADDR.
A R*¥16 SF 000168 B R*¥16 SF 000178 CSQR R#16 SF 000108
DIST R#¥16 FA 0002C0 DLAM R*16 SF 0001E8 DLAT R*16 F 0002CYy
DNLAT R*16 SF 000208 DNLONG R*16 SF 0002E0 DPHI R#16 SF 0001F8
FQXPQ# R*y  FX 0002EL P R*¥16 SF 000198 QCOORD R¥y X UNREFD

1n9

NAME: QCOORD

NAME: QCOORD

NAME

DDIR
DLONG

QCOS

PAGE:

PAGE:

MODE

R¥16
R*16
R*16
R¥16

35

36

NAMED CONSTANT(K),

TAG

SF
FX

ADDR,

00028BC
0002D4
000188
0002C8



QSIN R*16 FX 0002CC QSQRT

RLAT R*¥16 SFA 000218 RLONG

SIN2LT R*16 SF 000288 SNLAT

VSCOM# X UNREFD VSERH#
XN2 R*16 SF 0001C8

##HEE NO USER LABELS #####

#STATISTICS* SOURCE STATEMENTS = 37, PROGRAM SIZE =

#STATISTICS* NO DIAGNOSTICS GENERATED.
#####k END OF COMPILATION 3 *#i#dd

R*16
R¥16
R*16

FX
SF
SF

0002DC
000238
000258
UNREFD

U574 BYT

QTAN
RNLAT
TEMP
XM

£S, PROGRAM NAME = QCOORD

H96-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED XREF,LET,LIST,MAP, AMODE=24
DEFAULT OPTION(S) USED - SIZE=(262144,49152)

HEXRQ | LUICE NOW REPLACED IN DATA SET
RMODE IS 24

AUTHORIZATION CODE IS 0.
CONTROL SECTION EN
NAME ORIGIN LENGTH

OILICE 00 86E2
PLOTIT 86E8 38CO
QCOORD C2A8 11DE
PLISTARTH* DL88 50

PLICALLA
PLIMAIN * DLD8 8
*EHDATER2* DLEO Cco
¥ARDATEIH* D5A0 154

DATE
IBMBIEP1* D6F8 46C

IBMB | EPA
IBMBILC1#* DB68 8
IBMBJDT 1% DB70 98

IBMBJDTA
IBMBPIR1* DCO8 3By

IBMBP | RA
IBMBEER1* DFCO L

IBMBEERA
IBMBERR1#* DFC8 748

I BMBERRA
I BMBOCL 1# E710 1AC

IBMBOCLA
IBMBEEF1# £8CO 159

IBMBEEFA
IFYLSQRT#* EA20 228

DSQRT
| FYCCMPR* ECU8 2Chy

CXMPR#
| FYFDXPD#* EF10 708

AMOD

£ 24

CROSS REFERENCE TABLE

TRY
NAME

L OCATION
D4BE PLICALLB
D5A8

D6F8 IBMBIEPC
DB70

DC2A 1BMBPIRB
DFCO

DFC8 | BMBERRB
E710 | BMBOCLB
£8C0

EA20 IHSDSQRT
ECL8 CCMPR#

120

NAME LOCAT ION

bDu92

DA2A

Dcac

£016
E712

EA20
ECF2

R*#16 FX
R*16 SFA
R*16 SF
R*16 SF

)

IBMBIEPD

IBMBPIRC

IBMBERRC
IBMBOCLC

D#SQRT'

NAME

0002D0 RDIR R*#16 SFA
000248 SIN2DI R#16 SF
000228 TEMP2 R*16 SF
0001A8 XN1 R*¥16 SF
PAGE: 33.
LOCATION NAME LOCATION

DA2C
DC2E

E65E
E714 IBMBOCLD E716
EA20

000208
000278
000268
0001B8



FDXPD# EF10
tFYLDF IO* F618 133C

VLDIO# F618 LDF 10# F62C
IFYVCLOS* 10958 200
VCLSE# 10958
| FYVOPEN* 10C28 950
VOPEN# 10C28
I FYVSCOM* 11578 EES
VSCOM# 115B0
HEXT |ME2* 12460 Co
HERTIMET* 12520 15C
TIME 12528
NAME ORIGIN LENGTH NAME LOCAT ION NAME LOCATION NAME LOCATION NAME LOCATION
IBMBJTT1# 12680 IL
IBMBJTTA 12680
| FYCMOVE¥* 126F8 280
CMOVE# 126F8
IFYFQXPQ* 12978 C50
I HSQEXP 12978 QEXP 12978 Q#EXP 12978 FQXP2# 129AE
FQXPQ# 129E2 I H$QLOGO 12A0A QLOG10 12A0A Q#LOG1 12A0A
1 HSQLOG 12A30 QLOG 12A30 Q#L0G 12A30
1FYQSCN * 135C8 488
QCOS 135C8 IHSQCOS 135C8 Q#Ccos 135C8 QSIN 135EC
) IHSQSIN 135EC Q#SIN 135EC
IFYQSQRT* 13A50 2C0 f
QSQRT 13A50 IHSQSQRT 13A50 Q#SQRT 13A50
1FYQTNCT* 13D10 548
QTAN 13010 IHSQTAN 13D10 Q#TAN 13D10 IHSQCOTN 13D2E
QCOTAN 13D2E Q#COTN 13D2E

1 FYVCOMD* 14258 29F0
COMHDSCT 14260

IFYLEXP * 16Cu48 1%:1¢
- I HSDEXP 16C48 D#EXP 16C48 ~ DEXP 16Cu48

1FYLLGN * 170D8 388
1HSDLOG 17008 D#LOG 17008 DLOG 17008

I FYVCOM2¥* 17460 LDOo
| FYDCOM2 17460 VSINIT 17460 VSEXIT 17628 VCNSL 17736

IFYVCVTH* 17330 1158
ADCON# 17930 FCVAO 179F2 FCVLO 17A62 FCVZO 17C14
FCVIO 17F32 FCVCO 184C8 FCVDO 184C8 FCVQO 184D8
FCVEO 18LE8

| FYUATBL* 18A88 6L8

I FYUOPT * 190D0 518

I FYVCMSS*  195E8 313 )
I XCCMSD 195E8 | FYVCMSE 19606

I FYVCOMH* 19900 . 17B8

VCOMHALT 1A9A8
IFYVCONI* 1BOB8 2E4

FQCON I # 1B0OB8
I FYVCONO* 1B3A0 74C

FQCONO# 183A0
I FYVDIOS* 1BAFO 17B0

IFYDDI0OS 1BAFO
| FYVERRE* 1D2A0 21C
| FYVERRM* 1DLCO 550
IFYVFNTH* 1DA10 168F

| FYDFNTH 1DA10
IFYVIIOS* 1F0AO 360



IFYVSIOS*

I FYVSTAE*
I FYVTRCH*
I FYVTEN *

IFYVVIOS¥*
NAME

SBLANKCOM

LOCAT 10N
1720
1728
1730
1738
1740
1748
1514
152C
1534
153C
1544
154C
1554
15F0
1628
1630
1638
2FA6
3086
TFFE
804E
80DE
812E
820E
823E
828E
82AE
8202
83A6
851E
8576
8596
8586
85D6
8636
8676
9CA8
9CFO
9038
9080
9DDY
977C
9784
978C
979C

1FL00
21228
21F80
22990

22C38
ORIGIN

244E8

REFERS TO SYMBOL

1E28

D58
AQC
2A8

18B0
LENGTH

170

TIME

CCMPR#
PLOTIT
VCLSE#
VOPEN#

IFYDSI0S 1FL4O0

FTEN# 22990

FQTEN#

NAME LOCAT ION
IFYVVDIR 22Cuc

I FYVVSEQ 22C38

IN CONTROL SECTION

#HETIMEN
| FYCCMPR
PLOTIT

IFYVCLOS
I FYVOPEN

22828
NAME LOCAT ION

NAME

LOCATION REFERS TO SYMBOL

1724
172C
1734
173C
1744
174C
1524
1530
1538
1540
1548
1550
1558
1624
162C
1634
2F6A
2FBE
3116
802E
805E
80EE
81BE
822E
826E
829E
82C2
8306
8LFE
8556
8586
85A6
85C6
85F6
8646
86B6
9CCC
9014
9D5C
9DBO
9778
9780
9788
9794
97A0

DATE

DSQRT
FOXPD#
QCOORD
VLD |04
VSCOM#

LOCATION NAME

IN CONTROL SECTION
HEADATET
| FYLSQRT
1 FYFDXPD
QCOORD
IFYLDF 10
I FYVSCOM

LOCATION



LOCAT I ON
97AYL
97B0
9788
97C0
97C8
97D0
9708
97EL
985C
9864
986C
9984
99FC
ALY
9A8C
9ADY
9B1C
9864
9BAC
9Bf4
9C3C
9C84L
AL62
ALAA
ALF2
A53A
A582
A5CA
A612
AG65A
A6A2
AGF8
AT6E
A7BE
A888
AB9E
ACBY
ADOY4
ADLC
9F7A
9FD6
A026
AQ6E
A10C
Al154
A19C
A1EO
A224
A26C
A362
A3BA
Al12

LOCAT ION
BF98
BFB8
C0o08
€028

REFERS TO SYMBOL IN CONTROL SECTION LOCATION
97A8

97BY4 -

97BC
97C4
97CC
97D4L
97E0
: 9858
CMOVE# | FYCMOVE 9860
VCLSE# 1FYVCLOS N 9868
VOPEN# IFYVOPEN 9870
99D8
9A20
9A68
9ABO
9AF8
9BLO
9B88
9BDO
9C18
9C60
AL3E
AL86
A4CE
A516
A55E
A5A6
ASEE
A636
A67E
A6DL
AT2Y4
A792
ATFA
AA18
AC8C
ACD8
AD28
ADAO
9FB2
9FFA
AOLA
AOEO
A130
A178
A1BC
A204
A248
A332
A38E
A3E6
BF88
REFERS TO SYMBOL IN CONTROL SECTION LOCAT ION
BFA8
BFF8
co18
cous

—
I
(28}

REFERS TO SYMBOL

QCOORD
VLDIO#
VSCOM#

REFERS TO SYMBOL

IN CONTROL SECTION

QCOORD
IFYLDFIO
I FYVYSCOM

IN CONTROL SECTION



C058 C068

C088 €098

COA8 . C0C8

CcoDC COEC

C100 C120

C160 C170

Cc188 C198

C1A8 c1B8

Ci1C8 C1F8

C208 Cc218

C228 C258

c27C C28C

c29cC C570 QCos | FYQSCN

.C574 QSIN | FYQSCN C578 QTAN IFYQTNCT

Cc584 QSQRT I FYQSQRT C58C FQXPQ# I FYFQXPQ

DL98 PLIMAIN PLIMALIN DL9C SYSPINT SUNRESOLVED(W)

DLAO PLIFLOW SUNRESOLVED( W) DLAL PLITABS SUNRESOLVED(W)

D4uBL PLICOUNT SUNRESOLVED(W) D4B8 PLIXOPT SUNRESOLVED(W)

DL4BC IBMBPOPT SUNRESOLVED( W) D4CO PLIXHD SUNRESOLVED(W)

pucy I BMBEATA SUNRESOLVED{ W) DLCC {BMBPIRA 1BMBPIR1

D4DO I BMBP | RB IBMBPIR1 bLDY IBMBPIRC IBMBPIR1

DLD8 #HEXDATET HEXDATEN DLEY *AHDATET *HHDATEN

DLES HEXDATE HHHDATE Y DLEC HHRDATEN *HEDATET

DLFO HEXDATEN #HHDATED - DUFy HERDATET HEHDATEN

DLF8 HERDATE HHHDATE T DLFC HEXDATET HEHDATEN

D500 | BMB I EPA IBMBIEP1 D504 IBMBIEPD IBMBIEP1

D508 IBMBJDTA IBMBJDT1 D54L ®HHDATET ®EXDATED

D560 HHHDATET *HHDATE D580 HERDATE2 #HHDATE2

D5B8 HRADATER HEXDATER D64ucC #HHDATE2 ¥HHDATE2

D654 ®HHDATER #HRDATE2 DBuY PLITABS SUNRESOLVED(W)

DB3C SYSPINT SUNRESOLVED(W) DB4O PLIFLOW - SUNRESOLVED(W)

DB30 IBMBPIRB IBMBPIR1 DB5Y4 PLICOUNT SUNRESOLVED(W)

DB58 PLIXOPT SUNRESOLVED(W) DB20 IBMBILC1 IBMBILC1

DFu0 I BMBJWTA SUNRESOLVED{W) DF4Yy 1BMBTOCA SUNRESOLVED(W)

DF48 IBMBTOCB SUNRESOLVED(W) DF4C 1BMBTPRA SUNRESOLVED(W)

DEES8 I BMBOCLB I|BMBOCL1 DEFC IBMBOCLB IBMBOCL1

DF30 1 BMBOCLD IBMBOCL1 DF38 I BMBERRB IBMBERR1

DF3C 1 BMBPGOA SUNRESOLVED(W) DF50 1 BMBPQDA SUNRESOLVED(W)

DF68 I BMBERRC I BMBERR1 DEEC 1BMBOCLC IBMBOCL1

DF80 I BMBPGRA SUNRESOLVED(W) DF84 1BMBPI 1A SUNRESOLVED(W)

DF88 IBMBPITA SUNRESOLVED(W) DEFO IBMBOCLA IBMBOCL1

DF2C IBMBOCLA IBMBOCL1 DF34 I BMBERRA IBMBERR1

DF70 | BMBEERA IBMBEER1 E6EO IBMBERCA SUNRESOLVED(W)

E6EY IBMBEEFA IBMBEEF1 E8AU IBMBSCPA SUNRESOLVED(W)

EB6C COMHDSCT 1 FYYCOMD EELO COMHDSCT I FYVCOMD

F28C COMHDSCT | FYVCOMD F5A8 IHSDLOG | FYLLGN

FS5AC IHSDEXP |FYLEXP Féeuy COMHDSCT I FYVYCOMD

10AEOD COMHDSCT | FYYCOMD 110EYU COMHDSCT I FYVYCOMD
LOCATION REFERS TO SYMBOL |IN CONTROL SECTION LOCATION REFERS TO SYMBOL IN CONTROL SECTION

1212C COMHDSCT FYVCOMD * 12130 VSINIT I FYVCOM2

12134 VSEXIT | FYYCOM2 12138 VCNSL | FYVCOM2

12464 HERTIMED HRHT IMET 12468 HHERT IMET #HEHT |MET

1246C HEAT |ME1 ’ HERT | MET 12470 HERT |MET #ERT IMET

12474 *HAT IMET HERT I ME 12478 HERT |MED HERT | MET

1247C #HHT IMET HHERTIMED 12480 IBMBI EPA IBMBIEP1

12484 IBMBIEPD IBMBIEP1 12488 IBMBJTTA IBMBJTT1

124Cy ®HEHT IMET HHET IMED 124LEO HENT IMET *HAT IMET

12530 *HHT |ME2 HHERT |ME2 12538 ®EHTIME2 HHHTIME2



125CC
128B0
13700
13FEC
14264
1426C
142E0
274
14280
14288
14290
14298
142A0
142A8
142B0
142B8
142C0
16E6C
197CYL
18384
1BA24L
1E394
21998

LOCAT ION D4A8 REQUESTS CUMULATIVE PSEUDO REGISTER LENGTH

ENTRY ADDRESS
TOTAL LENGTH

HEHT |ME2
COMHDSCT
COMHDSCT
COMHDSCT
VSCOM¥#

1 FYVYCMSE
VLDI10O#

I FYUATBL
| FYVCVTH
FCVLO
FCVIO
FCVDO

I FYVCONO
1FYVSI10S
1FYVI10S
| FYVERRE
ILFYVFNTH
COMHDSCT
COMHDSCT
FQTEN#
FQTEN#
COMHDSCT
COMHDSCT

00
24658

HHRT IME2

1 FYVCOMD
| FYVCOMD
| FYYCOMD
I FYVSCOM
I FYVCMSS
IFYLDF 10
IFYUATBL
{FYVCVTH
IFYVCVTH
1 FYVCVTH
I FYVCVTH
1 FYVCONO
IFYVS10S
IFYVI10S
1 FYVERRE
FFYVENTH
| FYVCOMD
I FYVCOMD
IFYVTEN

IFYVTEN

| FYVCOMD
I FYVYCOMD

12504
12F80
13C04
14260
14268
142DC
14270
1427C
14284
1428C
14294
1429C
142AL
142AC
14284
142BC
142Cy
17298
1B380
1BA20
1BB48
1Fu6l

HHRT IME2
COMHDSCT
COMHDSCT
| BCOM#

| FYVASYN
LDF | OF

} FYUOPT
| FYVCOMH
FCVAO
FCVZO
FCVCO
FCVEO

1 FYVCONI
IFYVDI0S
| FYVERRM
1 FYVTRCH
I FYVSTAE
COMHDSCT
FTEN#
FTEN#

I FYVVDIR
| FYVVSEQ

HHHT IME2
| FYYCOMD
I FYYCOMD
SUNRESOLVED(W)
SUNRESOLVED(W)
IFYLDFI10
| FYUOPT
I FYVCCMH
IFYVCVTH
I FYVCVTH
I FYVCVTH
I FYVCVTH
| FYVCONI
IFYVDIOS
I FYVERRM
| FYVTRCH
I FYVSTAE
1 FYVCOMD
FFYVTEN
| FYVTEN
IFYVVIO0S
IFYVVIOS



A11.4 DATE

/********************************************************************

PROGRAM : DATE DATE : 83/07/19
WRITTEN BY : PERRY DEVETZIS COMPILER : 0S PL/I
VARIABLES :

DAT : REFORMATTED DATE PASSED BACK TO FORTRAN ROUTINE
: IN THE FORM YY/MM/DD
TDATE : RAW PL/I DATE IN FORM YYMMDD

*
*
*
*
*
*
*
*
*
*
*
* THIS DATE ROUTINE PROVIDES THE CURRENT DATE TO ANY FORTRAN G OR H
* ROUTINE. IT GETS THE DATE FROM THE PL/I BUILTIN DATE FUNCTION

* REFOMATS IT AND RETURNS IT TO THE FORTRAN ROUTINE.

*
\***********************k********************************************/

DATE : PROCEDURE (DAT) OPTIONS(MAIN FORTRAN);

* % % Ok B N ¥ Ok %k O X N NS

DCL DAT CHAR(8),
TDATE CHAR(6);

DCL DATE BUILTIN;

DCL SUBSTR BUILTIN;

TDATE = DATE;
DAT = SUBSTR(TDATE,1,2) '/' SUBSTR(TDATE,3,2) '/!'
SUBSTR(TDATE,5,2);

RETURN;
END; /*DATE*/
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A11.5 TIME

AkhkhkkkhkAkhkAhkhAAArAAkhAAhhArkhhhhhkAhhhrrhhAhkArhAAhArkrhhkhkhhhhhkhrrhhrkhhiikk

PROGRAM : TIME DATE : 83/07/19
WRITTEN BY : PERRY DEVETZIS COMPILER : 0S PL/I

VARIABLES

¥ % % X Ok N X

TIM : REFORMATTED TIME PASSED BACK TO FORTRAN ROUTINE
: IN THE FORM HH:MM *
TTIME : RAW PL/I TIME IN FORM YYMMDD

THIS TIME ROUTINE PROVIDES THE CURRENT TIME TO ANY FORTRAN G OR H
ROUTINE. IT GETS THE TIME FROM THE PL/I BUILTIN TIME FUNCTION

/
*
*
*
*
*
*
*
*
*
*
*
*
*
* REFOMATS IT AND RETURNS IT TO THE FORTRAN ROUTINE.

¥ % F X X X

*
\********************************************************************/

TIME : PROCEDURE (TIM) OPTIONS(MAIN FORTRAN);

DCL TIM CHAR(8),
TTIME CHAR(6);

DCL TIME BUILTIN;

DCL SUBSTR BUILTIN;

TTIME = TIME;
TIM = SUBSTR(TTIME,1,2) ':' SUBSTR(TTIME,3,2) ':'
SUBSTR(TTIME,5,2);

RETURN;
END; /*TIME*/
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