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PREFACE

This report describes a method for estimating inlet velocities,
discharge, and bay levels based on the numerical model of Seeli g, Harris,
and Herchenroder (in preparation, 1977). This method for predicting
inlet hydraulics is not discussed in the Shore Protection Manual (SPM)
(U.S. Army , Corps of Engineers , Coastal Eng ineering Research Center ,
1975). The work was carried out under the General Investigation of
Tidal Inlets (GIl!) of the U.S. Army Coastal Engineering Research
Center (CERC).

The report was prepared by William N. Seelig, Research Hydraulic
Engineer, under the general supervision of Dr. R.M. Sorensen, Chief,
Coastal Structures Branch.

Comments on this publication are invited.

Approved for publication in accordance with Public Law 166, 79th
Congress, approved 31 July 1945, as supplemented by Public Law 172,
88th Congress, approved 7 November 1963.

7,
OHN H. COUSINS

Colonel , Corps of Engineers
Commander and Director

D ~C
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CO~1V ERS I ON FACTORS, U.S. CUSTOMARY TO METRIC (SI)
UNITS OF MEASUREMENT

U.S. customa ry units of measurement used in this report can be converted
to met ric (SI) uni ts ac follows :

Multiply by To obtain

inches 25.4 millimeters
2.54 centimeters

square inches 6.452 square centimeters
cubic inches 16. 39 cubic centimeters

feet 30. 39 centimeters
0.3048 meters

square feet 0.0929 squa re meters
cubic feet 0.0283 cubic meters

yards 0.9144 meters
square yards 0.836 square meters
cubic yards 0.7646 cubic meters

miles 1.6093 kilometers
square miles 259.0 hectares

knots 1.8532 kilometers per hour

acres 0.4047 hectares

foot-pounds 1.3558 newto n meters

millibars 1.0197 x i0 3 kilograms per square centimeter

ounces 28.35 gra ms

pounds 453.6 grams
0.4536 kilograms

ton , long 1.0160 metri c tons

ton , short 0.9072 metric tons

degrees (ang le) 0. 1745 radians

Fahrenheit degrees 5/9 Celsius degrees or Kelvins1

1To obtain Celsius (C) temperature re adings from Fahrenheit (F) readings ,
use formula: C = (5/9) (F -32).
To obtain Kelvin (K) readings, use formula: K = (5/9) (F -32) + 273. 15.

5
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SYMBOLS AND DEFINITIONS

bay surface area (square feet)

bay surface area at datum (square feet)

Cl , C2 coefficients to evaluate Manning’s n (dimensionless)

db~y depth of bay (feet)

maximum water depth in inlet (feet)

D s t i l iwater depth (feet)

g acceleration of gravity (32 .2  feet per second squared)

water leve l in bay (feet)

h3 water level in sea (feet)

Lbay length of bay (feet)

Lj~ length of inlet (feet)

TF forcing wave period (seconds)

t time step used in model (seconds)

bay surface area variation parameter (dimensionless)

6
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A SIMPLE COMPUTER MODEL FOR EVALUATING COASTAL INLET HYDRAULICS

by
Will ic ~n N. Seelig

I. INTRODUCTION

This report describes a method for estimating coastal inlet veloc-
ities , discharge, and bay levels using the simple numerical model of
Seel ig, Harris, and He rchenroder (in preparation, 1977)1. The model
can be used for sea level fluctuations caused by astronomical tides,
storm surges, seiches , or tsunamis. A digital computer program is used
because of the large number of computations. A run on a CDC 6600 con-
puter generally costs less than $5 for a tidal cycle.

II . PREDICTING INLET HYDRAULICS

1. Systems Modeled with Computer Program.

An inlet-bay system coasists of a “sea” (e.g., ocean or lake) con-
nected to a “ba y” by one or more inlets (Fig. 1). The computer model
will predict bay levels , inlet velocities , and discharge as a function
of time given the geometry of the system and the water level fluctua-
tions in the sea. It is assumed that  the sea is much larger than the
inlet and bay and that the bay is large compared to the inlet.

The model is designed for systems where the bay water level rises
and falls uniformly throughout the bay. This occurs when the wavelength
in the bay is much longer than the longest axis of the bay :

TF /i~~~y > > L bay , (I)

wh ere

= forcing wave period

g = acceleration of gravity

db~~ 
= depth of bay

= length of bay

2. Procedures for Use of Computer Program.

Step 1. Evaluate the inlet geometry by using maps, charts, hydr o-
graphic surveys, and dredging records to determine the dep th of water
throughout the inlet. The side slope of the inlet at mean water level

1SEELIG , W.N., HARRIS , D.L., and HERCHENRODER , B.E., “A Spatially ....
Integrated Numerical Model of Inle t Hydraul ics ,” GITI Report 14, U.S. ~~

‘

Army Corps of Engineers , Coas tal Eng ineer ing Research Center, Fort
Belvo ir , Va., and U.S. Army Engineer Waterways Exper iment Station,
Vicksburg, Miss. (in preparation , 1977) .

7
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should also be measured. Whenever possible, obtain this information for
the t ime of interest because inlets frequently change shape, especially
during major stor ms.

Step 2. Construct a flow net (series of cross sections and channels)
for the inlet to represent the model gri d (Fig. 1). The flow net and
inlet discharge are used to determine bot tom friction throug hout the in-
let. The flow net is dra in by app roximating the ave rage path (channel)
that water fol lows during ebb flow and floodflow. Channel bolMdaries
are drawn along these paths for i~~ to seven channels. A si~~~le inlet
with constant depth and width may be modeled with one or two channels.
Co~~lex inlets require approximately three to seven channels . Channels
should have the smal lest spacing in deep parts of the inlet where fl ow
will be hi ghest. Up to eight cross sections should then be drawn per-
pendicular to the channels. The firs t cross section in the sea ai~d the
last cross section in the bay should have cross-sectional areas 10 times
larger than the mini im cross-sectional area. Cross sections should be
drawn with the narrowest spacing near the minimum cross-sectional area
section where friction in the inlet will be high.

Step 3. Measure the surface area of the bay at the mean water leve l ,
A,,, from charts or aerial photos. For most bays the surface are a changes
as the bay water level rises and falls because sections are flooded at
high water levels. If the bay area change is significant , a bay are a
variation parameter , 13, is used to accoun t for area of the bay , ~~~~~at any water level in the bay , hb, using the relat ion :

= A,,(l + 8hb) , (2)

where A0 is the bay surface area at datum, usually mean low water (MLW) ,
mean sea level (1.~~L ),  or mean water level (WI L) .

Step 4. Specify the seawat er level fluctuation as a function of time
for the period of interest. Tide tables will give an estimate of the
astronomical tide . Water levels can also be measured by a tide gage and
stilling well (Seelig, 1977) 2 . Corps of Engineers and Nation al Oceani c
and Atmospheri c Administrat ion (MOM) gages located at numerous points
along the coast may also provide the desired water level information .
In this co~~uter program either the tide may be expressed as a sinusoidal
wave with a period and a~~ litud e or the levels may be described by instan-
taneous sea level measurements at a constant sa~~ 1ing rate.

Step 5. Determine the time step of input to the model for use in
co~~utati ons . As a lower limi t , the time step , At , shoul d be:

- ---
~~~~~~~

- 3At - /g~~~~

2SEELIG , W.N., “Stilling Well Design for Accurate Water Level Me asure-
ment ,” TP 77-2 , U .S. Army, Corps of Engineers, Coastal Engineering
Research Center , Fort Belvoir , Va. , Jan. 1977.
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wh ere ~~~ is the length of the inlet  and is the maximum water
depth in the inlet.  A longer time step can be used for most t idal in-
lets , and as an upper limi t , the time step should be one-hundredth of
the forcing wave period.

Step 6. Document all input data using the computer format shown in
the appendix. As a first estimate , set the flood and ebb entrance and
exit loss coefficients to equal one (CDF = 1.0 and CDE = 1.0) . As a
first approximation , Mann ing ’s n can be eval uated by th e relation :

n = C l - C 2 D , (4)

where D is the local inlet stiliwater depth . For depths greater than
4 feet and less than 30 feet, Cl = 0.03777 and C2 = 0.000667; for depths
less than 4 feet, Cl 0.0550 and C2 = 0.005. The n for each grid may
be different if C2 ~ 0.

Step 7. For use with periodic forcing, run the program for several
sinusoidal cycl es having the period and amplitude of the long wave of
interest to approximate the hydraulic characteristics of the inlet-bay
system. A sinusoidal tide is specified in the model by giving the forc-
ing period , T, in hours and the wave amplitude , A0, in feet, on card
type 3 and by setting NPTS = 0 on card type 8 of input to the program
INLET. Set ITABLE = 1 to obtain tables of instantaneous hydraulics at
points throughout the water level cycle and set IPLOT = 1 to obtain a
plo t of predicted inlet velocities and discharge at sequential bay levels.
These outputs will indicate the importance of the terms in the equation
of motion describing water motion in the inlet. If temporal acceleration
is small during most of the water level cycle, then startup transients
will be smal l and the first or second cycle will contain little transient
effect (NCYCLES = 1 or 2 in input data). h owever, if temporal accelera-
tion is significant during more than 25 percent of the cycle , approxi-
mately four cycles of model operation are required to eliminate startup
transient eff ects (NCYCLES = 4) .  For aperiodic use such as with storm
surges or rapidly varying wave size (e .g . , tsunamis), run the model for
the water level for approximately 10 hours before the time of interest
to build up initial conditions in the model simi lar to the prototype.

Step 8. Calibrate the computer model by varying Manning’s n or
flood- and ebb-loss coefficients. The seawater level fluctuation can be
specified as a sinusoidal wave or in terms of an equal time series . For
an equal time series , start and stop the series when the seawater level
is at zero so that one or more complete cycles are described. Use at
least 20 points to describe each cycle. The sampling interval in minutes ,
TDE L , and the number of points , NPTS , must be specified on card type 8
and the water level data on card type 9.

The model is calibrated using short periods of field observations by
first comparing observed and predicted mean water velocities , if avail-
able , at the minimum cross-sectional area region of the inlet . If the .
predicted velocities are higher or lower than observed , then the value

I0 
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of n can be increased or decreased accord ing ly. When the computer
model has been satisfactorily calibrated to predict inlet velocities ,
predicted bay water levels should be checked against measurements to
assure that levels are being modeled correctly. If inlet velocities
are not available , bay levels can be used to calibrate the model.

Step 9. If additional prototype data are available , these data
should be used to verify that the model adequately predicts inlet and
bay hydraulics .

Step 10. At this point the computer program is ready to use for
prediction . Examples of the use of the computer program are presented
in the following section . Input and output data, and computations are
in U .S.  Customary uni ts .

I I I .  E XANPLES OF COMPUTER PROGRAM PREDICTION

1. Cabin Point Creek, Virg inia.

Cabin Point Creek is a shallow natural tidal inlet that connects a
bay to the lower Potomac River (Fig. 2) where the mean tidal range is
approximately 1.5 feet.

In this example , the model was calibrated with prototype river and
bay levels and the calibrated model was then used to predict inlet veloc-
ities , discharge , and bay level for a second inlet added to the system.
The procedures for using the model are:

(a) The inlet cross section was measured (Fig. 3) on 24
May 1976, and is assumed to be representative of the 1,900-
foot-long inlet.

(b) The inlet is modeled using a grid system of three
channels and two identical cross sections (Fig. 3) at either
end of the inlet .

Cc) The bay area, A0, measured from a 7½-minute U.S.
Geological Survey (USGS) to~iograph ic map , was 3.5 x 106
square feet. For an increase in bay water elevation of
0.25 foot, the bay surf ace area increases approximately 5
percent because of marsh flooding. The bay area variation
parameter , ~~, can be determined from this information
using equation (2), rearranged as:

, (5)
hb \ A0 /

or , in this case,

13 = (1.05 — 1) 0.’

II 
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Figure 3. Cabin Point Creek cross section .
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Cd) River water levels we re meas ured at 30-mi nut e inteivals
using a stilling well located near the inlet mouth (Fi g. 2) .

(e) The time step was estimated as:

1900At = = 250 seconds
/32.2 x 2

(f) Loss coefficients were specified as CDF = CDE = 1.0, and
Manning’s n was estimated as n = 0.055 - 0.005 D (recommended for
depths less than 4 feet).

(g) A preliminary computer run using a sinusoidal river tide
showed that the inlet is controlled by friction effects and that
temporal acceleration is not important.

(h) The model was then run using the measured river water
levels to force the model (Fig. 4). It was determined that the
model adequately predicted bay levels.

(i) No additional prototype data are available for veri fi-
cation of the model.

(j) The model is now available to use for predictions of in-
let hydraulics. In this example , a second inlet (inlet 2) , is
being considered for this site, so the model is used to predict
hydraulics for the system with two inlets (Fig. 2).  Procedures
(a) and (b) are repeated for the second inlet . In this case, the
second inlet is modeled by one channel and two cross sections so
that the inlet has a length of 300 feet, a width of 50 feet , and
a depth of 4 feet. These inlet data are put into the computer
format , added to the program deck for the natura l inlet , and re-
run to predict conditions for the proposed two-inlet system . The
numerical model predicts that addition of the second inlet would
increase the tidal range and the tidal prism in the bay and wou ld
cause water velocities in inlet I to decrease (see Table).

Table. Predicted Cabin Point Creek hydraulics.
24 and 25 Model predi ction

Tide May 1976 for second inlet

- 
Inlet 1 Inlet 1 Inlet 2 1

• Bay 0.36 1.49 1.49
(range in ft)

Ebb -0.6 -0.3 -1.3
(maximum velocity in ft/s)

Flood 0.9 0.3 1.7
(maximum_velocity_in_ft/s) 

__________ ________ _________

= 300 feet, B = 50 feet, D = 4 feet.

NOTE: Tidal range in the sea is 1.49 feet.

13
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2. Pentwater Inlet, Michigan.

Pentwater Inlet is an example of a Great Lakes inlet controlled by
vertical-walled jet t ies along the entire 2 ,000-foot channel (Fig. 5).
Meteorologically generated seiches of Lake Mi chigan are the primary water
leve l fl uctuations causing reversing currents in the inlet. A mode l of
Pentwater wi l l  be calibrated and used to estimate hydraulic response of
the inlet to simultaneous lake seiching and river inflow. The procedures
used in this modeling are :

(a) A hydro graphic survey of the inlet is used to describe
the inlet geometry .

(b) The inlet is modeled using one channel and six cross
sections .

(c) The bay surface area, measured from a hydrographic
chart , is 1.81 x l0~ square feet. The bay area does not
change with bay water leve l because the bay has steep-sided
slopes , so 8 = 0.

(d) Lake Mi chigan water level measurements used to force
the model were taken at 5-minute intervals on a tower located
adjacent to Pentwater Inlet.

Ce) The model time step used is:

2000At = 
/32.2 

-=iT = ~~~ seconds

(f) Loss coefficients were specified as CDE = CDF = 1.0,
and Manning ’s n was estimated by n = 0.03777 - 0.000667 D
(recommended for depths greater than 4 feet and less than 30
feet) .

(g) A preliminary run showed that temporal acceleration is
an important term in the inlet equation of motion for Pentwater
Inlet  (Fi g. 6). Therefore , several forcing cycles of model
operation before the time of interest are necessary to eliminate
transient terms due to startup conditions .

(h) The model is calibrated by using Lak e Mi chigan levels
to force the model. An in i t ia l  run showed that predicted bay
leve l fluctuations adequately modeled observed levels (Fi g. 7).

(i)  The mode l was not verified.

(j) The model was used to predict inlet velocities , dis-
charge , and bay levels for a 2-hour forcing wave with an

‘5
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amplitude of 0.10 foot and a discharge into Pentwater Lake of
2,800 cubic feet per second from the Pentwater River. The model
predicted an average bay water surface elevation of 0.13 foot
hi gher than the mean lake level , a bay water level fluctuation
range of 0.25 foot , and a prism of water of 4. 6 x 106 cubic feet
caused by the seiche (Fig. 8). The inlet would always be in ebb
flow due to river influence with a maximum velocity of -2.7 feet
per second and a minimum velocity of -0.1 foot per second. Head,
friction , and temporal and convective acceleration are important
in the inlet equation of motion.

IV. SUMMARY

A computer program (INLET) based on a numerical model (Seelig, Harris ,
and Herchenroder , in preparation , 1977) ~ is pres ented for prediction of
hydraulics where one or more inlets connect a bay to a sea. Two examples
are given: (a) A tidal inlet forced by an astronomical tide where inlet
channel friction is the dominant term in the equation of motion; and (b)
a Great Lakes inlet with river inflow forced by lake seiching where head,
friction, and temporal and convective accelerations are important at
different points in the water level fluctuation cycle. The model can
also be used for forcing other water level fluctuations , such as from
storm surges or tsunamis .

Another computer program (INLET2) is available for more complex
systems of interconnec ted inlets, bays , and seas. INLET2 is an expanded
version of INLET. Documentation and computer card decks for INLET2 are
available from the Automatic Data Processing Division (CERDP)., Coastal
Engineering Research Center (CERC) .

Details on model development and appl ication , including addi tional
examples , are reported by Seel ig, Harris, and Herchenroder (in prepara-
tion, 1977) 1.

1SEELIG , HARRIS , and HERC HENRO DE R , op. c i t . ,  p. 7.
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Fi rire 8. Predicted Pen t water Inlet velocities , discharge , bay
levels , and relative nagnitude of terms in the equation
of mot ion.
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APPENDIX

COMPUTER PROGRAM DOCIJMENTATION (INLET)

1. Program Description.

The numerical model to predict inlet hydrau lics is programed in
FORTRAN for a CDC 6600 counuter. The simultaneous di fferential equations
are solved by a variable time step Runge- Kutta -Gill marching proc edure .
The organizat ion of the computer program is shown in Figure A-i. A bri ef
description of each routine follows:

INLET is the main routine which controls input—output and calls
subroutines to execut e a specific task . Figure A-l su arizes control
throug hout the program. The program is organ ized to accept t~~ to three
inlets connecting the bay to the sea , up to seven channels for each in-
let , and up to eight cross sections (seven grids long) .

Subroutine lIEU-I uses an iterative method of estimating the natura l
pumping period or Heltholt z period , T11’, for the inlet-bay system by
neglecting friction in the inlet to give :

Tg’ 2W ,
.[

~~~~
12 

+ L ’ )  Ab,~~

where L’ is added inlet length due to radiation, and where L ’ is
given by:

L ’ -B 
~~ / ~iB

11 ~1~ i T4

Subroutine RKGS is a routine to solve simul t aneous di fferential
equations . This subroutine was adapted from the scientific subroutine
package .

Subroutine SETEQ evaluates the right-hand side of the equation of
mot ion , one for each inlet , and the continuity equation between the inlet
and bay for each step . This routine also evaluates the relative rank of
the four terms in the equation of motion for flow in each inlet .

Subroutine LEVEL deter mines the water level in the grids at each
time step. The routine interpolates the level between the sea and bay
based on the relative amount of friction in each grid cell.

Subroutine TP~RTE writes hydraulic resul ts from each time step on a
tape or disc , so that this information can be used later by the output
routines .

Subroutine TABLE outputs a table of instantaneous hydraul ics each
t ime the rout ine is called.
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Subroutine SEA determines the water level in the sea as a fu nction
of time either for a given sine wave or by interpo lating equal time-
series data.

Subroutine WT1 determines the grid-we ighting function by assuming
that the flow is distributed across each section so that friction is
minimized. This routine allows flow to cross channel boundaries , but
assumes that this flow will he small , so the flow is neglected in the
equation of motion . This weighting function is recommended for general
use.

Subroutine WT2 is similar to WT1, except that flow is not allowed to
cross channel boundaries and that flow is distributed in each channel so
that friction is minimized.

Subroutine WT3 determines the weighting function so that flow is
distributed equally in all grids . This is generally unrealistic , since
it will be difficult to visually draw this grid system. Flowever , this

• routine is useful since it provides an upper limit on frictional effects
and therefore gives a lower limit of bay levels and inlet velocities.
This ~;eighting can be used to model simple geometry inlets where only
one channel is used to represent the inlet.

Subroutine CRIT prints a table of critical instantaneous hydraulics
(i.e., at high water, low water, maximum velocity, and maximum discharge).
This table is determined by storing a summary of conditions for each time
step , then scanning this list for critical values .

Subroutine GRPELC plots mean inlet hydraulics by scaling hydraulics
in storage and plotting the time interval requested on a dig ital x-y pen
plotter.

Subroutine READIN is used by GRPHC to read data in storage ari d scale
values for plotting.

2. Program Input.

The computer program (INLET) requires the following input of one deck
for each inlet-bay system:

Card Variables Format Description
type
1 ALABL1 4A10 first line of title

ALABL2 4A10 second line of title

2 5110 , 2F 10.5 , 110 
-

N IM LET number of inlets

NCYCLES number of cycl es
IPLOT IPLOT = 1 for plo t of resul ts
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Card Variables Format Description
~~pe

lifT weighting type
lifT = 1 flow distributed to mini-
mize (1 in card col . 40)

ITABLE ITABLE = 1 for tables of instanta-
neous hydraulics

Cl , C2 Manning ’s n evaluated by:
n = Cl - C2 * 0; where 0 is still-
water depth . If blank defaul t
values of Cl = 0.03777 and
C2 = 0.000667 are assumed.

WO~V LCOXV = 1 (1 in card col. 80)

3 3F10.5, El0.4,
3F10.5, 2F5.l

T forcing period (hours)
DELT approx imate time increme nt
AO forcing wave amplitude (feet)

bay area at datum (square feet)
BETA bay area variation parameter

ETA inlet side slope D(z) /D(y)
QINFLO bay inflow from sources other than

the inlet (cubic feet per second)
CIJF an empirical flood-loss coefficient
CDE an empirical ebb-loss coefficient

4 2110, Fl0.0
IC nuaber of chanx els
IS nuaber of cross sections

QD~T estimated inlet discharge at the
time the model starts

5 (one card lox, lFlO.5
per

section)
A’ cell cross-section al areas at the

ends of each cell at datum (square
feet) (see Fig. A-2)

6 (one card lox, 7F 10.S
per

section)
B’ grid cell widths for the end of

each cell (feet) (see Fig. A-2)

24

_ _ _ _ _  • •~~•-----•- •_ -• -- -.~~~~—---—•-
_
~~~~~~~ - ~~~~— •--~~~~~--



-— .— -S 0
I-

~ 
W -J~~~ sj •

+ + -.- + 
U

-
~~~~ 

- -
~~~ 

- 0

~~ c~ m ‘~~~ _I
I, ,,

-~~~ — — — — a
U -- 0
— — — .- -- 0
0 —

U W 0 J

~~ in /~ ‘:;‘ -

_ _ _ _ _  o
C

:--- 0
:: C -—

-o — i .2 t-- -S :: -

+
•~~~~~ 

.

(
-j  

~~~j  
Z

t _J
- :-: ______

- :~~
- ..

- ~-:~~
- 

~~
-

- -.- :- 0

0
‘I I_S

— --Iq., 0 
—C 0)

C0 0

U

25



Card Vari ables Format Description
type

7 (one less lOX , 7F10.5
card than
sections)

lengths of the sides of cells (see
Fig. A-2) (one less card than num-
ber of sections ; one more value per
card than the number of channels)

For card types S to 7 , there will be one card for each cross section
of the inle t . The f i rs t  card w i l l  be for the f i rs t  cross section , i . e . ,
the section closest to the sea , and the last section is adj acent to the
bay. The f irst  value on each card w i l l  correspond to the f i rs t  channel
adj acent to land;  the last value on each card wi l l  correspond to the
last channel also adjacent to land (F ig .  A-2) .

For more than one inlet  connecting the bay to the sea , repeat card
types 3 to 7 for each additional in le t .

Card Variables Format Description
type 

____________________ _________________________________

8 TOLL 34X , F6 .2 water level sampling interval
(minute)

NPTS ÔX , 13 n umber of sample points = 0 for no
data

9 (optional- -no cards if NPTS = 0 from card type 8)
Y eight water level values per card ,

as many cards to include NPTS points ;
start the model at a time when the
sea level is zero. Use 25 or more
points per forcing cycle for best
results; i.e., levels at 30- or 15-
minute  intervals for a 12-hour tide.

10 (optional--two plot cards , first card used only if
IPLOT = I on card type 1)

8F10.5 ,/,3F10.5 , 110
XO s ta r t ing  time of plot (hours)
XF ending time of plot (hours)
SCALX time scale (hours per inch)
YLO minimum value of water levels (feet)
YL overal l height of plot (inches)
YLSCAL scale of water level hei gh t ( feet

per inch)
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Card Var iables  Format Description
type ________________________________________________________________

YRO minimum flows (thousand cubic feet
per second)

YRSCAL scale of flow s (thousand cub ic feet
per second per inch)

Second card

YVO minimum velocity (feet per second)
YVSCAL scal e of velocities (feet per

second per inch )
SCALE scale factor for total plot size
IQ IQ = 0 for no plot of inlet

discharge
11 If a plot is requested , repeat card types 8 and 9 for observed bay

levels to compare with predictions (card type 8 required; use
NPTS = 0 for no observed bay levels). Only one set of card types
10 and 11 will be required for pl otting even though the system
modeled may have more than one inlet.

12 End of f i le card .

The inl et data for a computer run of Mas onboro Inlet, North Carolina ,
are shown in Figure A-3 .

3. Program Output.

The types of output include : (a) A summary table of grid dimensions ,
input parameters, and the Helmholtz period of the system estimated assum-
ing there is no friction in the inlet ; (b) (optional) summa ry tables of
instantaneous inlet hydraulics; (c) (optional) a pen plot of inlet hydrau-
lics ; and (d) a table summarizing critical points throughout model opera-
tion , such as high water, low water , point of maximum discharge , and
maximum vel ocity. Samples of input and output for the Masonboro Inlet
run are given in Fi gures A-4 , A-5 , and A-6.

4. Computer Program.

A listing of the computer program (INLET) follows the sample output .
The program was written in FORT RAN IV for a CDC 6600 computer with plotter.
Contro l cards , plot t ing instructions , and f i le controls may have to be
changed for other computers . If no plotter is available , the subroutine
GRPHC and the call to the subroutine in the main program may be removed .
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Figure A-3. Sample of input data for a computer run of
Masonboro Inlet , North Carolina.
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Fi gure A-4. Sample output from INLET (suimnary table for
Masonboro Inlet input data).
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Fi gure A-S. Sample output from INLET (summary table of instantaneous
hydraulics for Masonboro after  6 hours of model time) .
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22. ’3’ •7~~U 0 . 0 1* 0  1 . 0 4 4 4  — 3 . 4 4 1 5 .  ~~~~~~~~
2 3 . o o ~ • 150 0 . 0 0 0  .‘‘o .3. s?9. — ‘ o . l ~~~2 3 . 1 0 1  • 088 0. 000  .1*7. — 3.~~~0* .63. 8 144
23.721 — .fl57 - 0 .0 0 0  . 000 .3 .4 4 4 9 5  •c5~ 4480
23.33o • . 17’  0.000 •441*14 .3.83~~. .65 .089
23 . 4 4 5  ..700 0 . 0 0 0  .S~ 1 .3.4l5 9S .c~~~S0b
2 3 . 55.. ..400 0.000 .860 —1 .~~~1s .64.0’?
2 3 . 8 5 ? ..6 1 3  0.000 .390 3.~~~l’ .63~~579

• 23 . 770 ~~~~ 0 .00 0  .2~~0 .3 .4 4 4 3 *  .53.053
23. 089 — . 7 4 1 1  0.000 . 1 0 9  .3.402* .52.11*5
2~ .f l 00  .~~l49 0.000 ~~~~ •3 . sSs e  .6 1.570
24 . 1 1 1  •.9Sl 0.000 . 00 5  .3.435. — 0 1 . 05 $
24 .223 ‘1.011? 0.000 .117 .3 .4 090 — 6 0. 15 7
25 .000 .1 .390’ 0. 0 1* 0  — .1*115 .2 .S0q .~~j~~988

‘ CRIT3C$%. 00101 V 44LU~

Figure A-6. Sample output from INLET ( table of critical points for
the model time : hi gh water , low water , etc. ,  for
Masonboro Inlet).

3’



BEST AVA1LAB~E COPY 
- 

I
Listing of the co~~uter prograa INLET.

peoEaa. I~ LLT ( IoP’11 .041~TP8I 7 • T&PfS11_SP1*OT,T*PL500IITPUT .TaPI.. TAPEIS. I_SLIT 2
* T0PI1,PU_S(N.TaPLI) IM.LT I

C P0015411_S ..1*aPItO 723*~ RIS5S (I_SLIT) aNaL ,US *00 pOIOICTS *_SSTA IOUS 101. I_SLIT S
C VDUOULTCS I’51_SC a L UOPID P&W00 ~ T(R SEMI_SI till $111.35 . wol liS a.D *0017 3
C IfiI CPt_S 0~(0. ‘70. I~ CLOIMAL IPID L0i..PfD Pa000fIt u oDoli. OF INLET I_SLIT S
C MV 000IJ1.ICS(. a Door? d .c  REPORT) 1_SLIT 7

*1*1 L.LL ’-G’~ .LI0.LI.O,NS 1_SLIT S
c00000,_SU 3,_SI.6._SINLFT.1C1 131.1$f(1).QM.L(7.7) .5(7.7) .0(7 ,7). INLIT 0
I £(7, 7),0(7,7),..(7,7),5(7.7),0(7,7),N$.NS,II(7,7),IC,I$,50IM1(3). 1_SLIT *0
10010I(51.L1%s0J(1).011*LO.A5*T.1.LNGTM(3) 11.1.17 II

C01~ MONl_SU~q#Tt 3 ) .O f .Vt 3) .*.NT. I T,~~(Ta .NM I_SLI T *2C(~ —Do#’dJ z/eOC3. 7.7) ,OX(3,7.73.MJ(3,7.fl ,oN(3,7.7).LX(3,7,71,00(3 I_SLIT *3
1.7.7) I_SLIT 50

CO~0.OO FMt.—3# a5,T.aR.PITA I_SLIT 13
CP~~0~loNJ*..l0_Sut1.a1 - 

I_SLIT *5
CI* ,_S5)0_S (0490(3) I_SLIT *7
0100 05111_S *LaRL1(1).1LASL2(l).ISIIF()ISS).NUMSER(2S) I_ SLIT *5

3575 (ONTpo~~~ 14-4.11 0
00 ;103 *1.1.3 I_SI LT 20

2103 01(11)10. 1_SLIT 21
C Cs ICCILLR .TIO_S 00 5MaY11! I_SLIT 22

5012 .2 lOUT 23
001 *21* 1 1.1.25 1_SLIT 20

*21 1 NU~ ’LN(T)SI 1_SLI T 23
(~.j057) I_SLIT 20

2037 oO.*—.T (22.1*. I..—.~~. — —‘-——.—— I) I_SLIT 27
0000(S,1107) (aLa_S44I ( f l . I U* ,I) 114.IT 20
•IAn(S.t1~~y) (aLaSL2(I).I~~l.S) INLET 20

II.? 5O.* aT(aAt a)  *‘.LLT 35
.**TI(S.tl.5 ) (1LAR&It1 ).I~ 1,lI 1001? 3*
.OZTI.t..lI5.*) (~~L~ SI 2(I).Is t.5) I_SLIT 32

h a .  F0l..aT(aI.*a~0) I_SLIT 33
..UITI(b.123_S) I_S ILT IS

l2~0 00050T(,.S,. ICOOT OI. CaRDS ( I_SLIT 53
C 01*0 CO~ TWOL £1005 I_SLIT 3~C I_ S ILT 57

RI_ Sfl(5.,Oll) NINLET ._SCTCLI$.IPLOT.IdT,ITa.LF.tL ,C2 I_ SLIT 3$
.OITI(S.l*12) _ST_ SL(T,NCTCLIS.IPLOT,1.T,ITASLI,C3.C2 I_SLIT 30

liii 005aaI(S11P ,2010 .3* I_SLIT *5
1012 rOM—0 10II.S1*S.2F10.S) INLET II

C NI_SLFt .T” I ~~~~~~ ~ I_SLITS I_SLIT 02
C ‘ICYCLLS. 5(10010 00 ?I0*L CYCLES lOLL? *3
C IPLOT (I FOR £ PLOT OF N

~ 
Al l MY050ULIC5, S FOR NO PLOT) Il.LIT 5.

C 1.7 IS a PA106It LI ‘IISCO*MINC T~t TYPE OF .FICMTI.C DESIRED ROUT IS
C 1.7.1 000 FLO. I0CHT!NG TO £CHILVI MINIMUM FRICTION INLET SO
C loT.? FON olIGHTIoC FOR NIIE ITMUM FRICTIOI. ofl O _SO FLOE ACROSS CHANNELS I_SLIT 07
C 1~T.3 FIll EQUAL ~L~~

0 ~ M ILL 51105 TO 5*71 MA X IMU M FRICTION *01.17 55
C IT0SLL*l 4-00 1 Ta_SIr 0* 0t .TPUT 101.1? .0
C C1.C2 _S•Cl—C2 S D. II Cl a_SO Cl awl zERo ToL 0*5CM V *LULS OF INLET 110
C C* ..93770 a_ Sb CZs.001.57 Aol uSED I_SLIT SI

IFICI.LO .0,0.500,C2. f O .D.0) C?. 0,000057 INLLT 52
IF(Cl.IO.0.) C l.O.03777 INLIT 53

C INLET 5* 41-
1-

32
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BEST &7MIABE ’ lQp’(

1 F f l W.~a ? t 1 * 1 I 0 )  (NUT 1111
9 0 4 r 4 ( 5 , 1 t I )  7.OFLT ,*0,*H ,41T*,L1T*.QINFLO 1OLLI 116

~ W 3 7 ( ( ~~, I t  * I T ,nLLt.*n, *b.b (T4.ZIya.(~I4FL0 141.01 117
U I  1 * ( ’~~*? (3010.5.OItJ.44.4P10.S) (1.1.0? 1114

C 1.110441. P~ Nl0fl , 81*11 (L’’(44 COOVONTO D TO S~
C0_SDS) I6LIT 111*

C DLLt~~4-ST1 ’~*TE~ T1~~t ST(P,SLC lOLL? 50
C *fl~ Sr* 110&L * M P I l T tJ r ) L , 0 7  I_ S L O T 61
C 441*. 0441* 1140* *1 1440 D A l l I M .  5611 * _ SO 0(1? I t sL (T  52
C 0(1*’ ~.44y *4(6 V*9j*T,00 ~*W*OL1(R C I ) ( A b ) / 0 ( 1 4 8 ) )  (NUT ~j
C Z ( T~ . C’ 4~ ’ -NF L  51.11 * 1 ( 0 ( V ) / O C X ) )  lOLL’ 64
C u T ’ ~

• Ln u I1.FLt I~ 11.10 Tw( 0*1* (RUM 078(1* SOUN d S (FYi /SIC) *41.01 65
C (NUT 5~O _ S Ll.T~~oCyCL(SI30C?. 11.1.1 1 57

10(71)A .I.F .0.)ZFT*.t .ot2S loLl’ 56
1 . 7 8 0  I~~LLT 69

C (OU T 70
C 41*0 I’~ Il40I~ -~aTI0l 0ø~ osro INL~~l (41.1’ it

00 11 1 0  NT5I,N1 ~4L1 T (NUT 7.
I 141.1? 73

~~~~ TlJ~~1T !‘~LLY 79
Rf~~fl(S ,I ) IC ,1S *1.1.11 75

C IC . ~~‘~~.lF 44 (i F CH*1.~JEL $ 141.17 76
C 15’ NUP 416 01 I~~Lf 1 CRriSS .SLCIyU’ S lOLL? 77

IF (Tc. nT .7.LI9.(s.G,.7) ~NIT((0.t.7*) I_SLIT 78
1 671 004”AT(,//,5X.(.**e, 100 M4 _ SY GsIDS FUR D(o1O3100St,//) (1.1.01 19

ICM (O1).IC *41.11 81*
C 1*0*0 SOCTInO *40*5 C n .L CA _ SO P01* SECTION) 14(.*T 0*

00 c I.t.15 (‘81.11 0?
11 4 0 *0 ( 5 ,7 )  ( A ( 1 , . l ) .J . I , I C )  I N L I T  53
2 4-0~~’A1 (1u Y,71 *I0 .S) I_ SL IT 64

C 11.1.01 1*11
C R~~~4()  SFCT ION .(Ø1~~3 (o’~ c Awn P0_ S SLC’100 I_ SLO T 6~.

00 .. 1.1.15 1°U ’ 07
5 440*0(11,7) ( 4 1 ( 1 . J ) , J . I , I C )  I _ S L I T  68

C I_ S L O T 89
IC Pi*1c.* 1°LO’ 90
ISM I.I5.I 11.1.00 O f

C w0a f l  LI9GT$~ rr ’~ MO~~( L 0 1 . (~1PI p144 CA _ S O  744*4 C W 4 N ° ( L S )  IOLLI 92
C C 0~~F LOSS C A_ S D Tp4~ _S TNt NUMBIR OF SICTIONS) (41.0? 93

rIo -
~ I.~~.Xs” ~ T°LL? 944

7 R (Sfl(b,7) (L (I,J) .J.I .ICPU lO LL ? 95
C 1~~LL’ 90
C IOITI A L,lf V A W ( * 0 L I ~~ 1~ 1*F~~Io I Y O R A I I O N  141.1? 97
C ~~~~~~ 04- &~~1°S AL ONG t.( CNA_ SO E L (3 01.1 LOSS Tp~a_S THI NUM004 OF *41.0? 91*
C C00SS~~b CTZn~4 I~~LLT 99
Sb 15115.1 141.11 *01*

(SL (oI).1S 1_ SL O T 101
1181.0? 102

.~~(1I (~~.3 57_ S) ol ‘ I_ S L O T  *03
3576 001 ’4AT( 2,111*. ~SuMwa RV 01* 11.1.1? 61*10 CMIW ACYCRISTI C SC,, 14117 104

I * 111* .  ( (0 1.0? _ SUM_ SLR( .I3) IN L I? 105
.RIYF (a,1) IC iIS 1_ SL IT 106
00 10 1.1.15 I_ SIL T 107
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8~ST AVAU.ABIE COPY

1 1’ It J.*.IC TOL LT 10_ S
LF~~G,~~(4( )ILO_SGTU (.4,).L((,J)/rLO*T( IC) loLl1 I U9

1_ SL O ? III
(410 1 I I I

ts(1.J)l( ,4(1 .J),MCI.I,J))/2 . 1_ S L O T  It ?
141.1 1 I I I

4 - - 4 ( 1 . J ) I C I . C 2 8 1 * ( t . J )  I_ S L I T 1144
L4 4 C 4 4 1 . t . J ) . L C I , . J ) T O L L ?  115

1_SLOT 1*6
t4 l l ( o I, 1 .J ) . I )( hj )  I~~L O T  ( * 1
o 0 ( ~i 1 . 1 .J ) . ’ ( T . J )  I _ S L O T 1 1 8
,* (~1I. I . J ) . I•~~4 - L 0 * 1 (  IC) l OL L? 1 * 9

11 C04 t1~~Uc 141.10 *20
.R(YL (b . I?07) I 1_ SL IT 121

1207 rnwl.*T (,,I-* .I5oCT1n ,l,(1 ) 1411? 1??
.llI,000.I?2I) (4U ~’N *b1 1I ). 11 .I.2C) I_ S L O T 123

1171 FCP~”A T(cx, tC I. * 4N0 L .(,00lt0,l) 1_ SL I T 124
C P_ S I_ S T £ 51jM4’*li Y 1*84 1 04- G1 0$I1R1I $ I_ SL O T 125

.Rl TO tb . 1 9 7 1 )  (*(I..T).J’*.lf) I°LFT *26

.w11’ P ( o . t Q 7 ? )  ( 4 1 ( I , J ) , J U I I L C )  I _ S L I T  02 7

.~ ( ( t ( e . * Q 7 * )  ( f l ( l . l ) . J 8 I . ( C )  1_ S I LT 126
hbI y((b.19744) (L(I,.’).I’*.Ir) 1°L1’ 129
._SIT( (b.1075) (44(I.fl. JU 1 ,IC) I_ S L I T I.S~

197 1 P 0 0 0 * T ( S X , 1 A 4 4 1 4 ( I T 2 ) I . I f l 0 1 O .1) 1_ S LI T 131
1972 F f l i O M * T ( 5 z . T .1 f l 1 M (0 T * I ,1 f l 4 - t D,l) I_SLO t *3?
1071 0044. *Y(544,(01Plw(0!)J, 11.10010 .2) 1_ S L O T 133
1979 4-O l4 ..*T(1*%.( L (_ S(FT ) (.llt.l0 F*41.t) I_ SL O T 13 44
1975 F OWw*T (5X.( _ S (.tfl* .t0 F tQ.* ) I_ SLIT 135
10 Cfl1.71001 I_ S L O T *30

C 4-I _ S D *14 4 -A A _ S O .10TH *T toF M~~4~~w Ij N S E CT IO N I_ S LOT 131
a~~(o1(_ S1) .q9 .I.,2 I_ SL O t 1S~
DO 1 0~ 1 .1,18 I_ SL I T 13 9
*6.1*, (0111 *90

1181.01 141
00 1 0_ S I’),IC I °LOT 142

1_ SL O T 1 43
*00 H~4~~

_SI’~~ 4~ ( I .J ) I_ S L O T  1444
( P ( A A . 6’ . *o l _ S I ( N f l )  61* 10 IsO !°L (T l’5

ZOLIT 1~~b
t o M U 1 ( NI t.HA l~~L f ?  147

t o o  co~ t i~~uo 1_ SLO T 1441*
11 10 CO OT1’8U( (°Ll7 I~ 9

C t5Y1 4-’AIE 1440 l1.LIT ._S*V 14fl.M$U1.?7 P04100 I_ SLI T *110
C ALL HOL N( T_ SL LN,AM ,C QRL) 1_SLO’ 111 *

l~~LO? IS?
.R1TO (o,201) ‘.‘4-’4-L~~.’4-’0 

lOL L? 1111
20* POR..*T011.(FflRClo G Dl4IUU.L ,I 7 .l~~( $004431, (~~LL’ 154

1,.11.*TWL%.NC AP PRO1*)It .4-1*.2,( HOU_S3(./ 1_SLIT 11111
I * 1*. (1P/70 • 1 .106. 4-6,2) I_ S L OT  ISO
* 4I,E (641337) ((J.LFNGTH(J),1.ORL(J)),J.1,_SIOLFI) 1_ SLIT IS?

* 3 37 IOO MBT .I K , I (_ S L t ?  LEN GT H *04)00 L I_ SOt _ S C, (2,46,12,13, I_ S IL T IS_ S
I 4-b . t ~ 2~ .4 - b . 1 ) )  I _ S L O T  1119
7sts3bfln~ i_ S L O T to o
CA L L _S

~ fi5Co_ So ,uu.T ,_ S I_ SLL1 .~~t_ Sc t.O,11*sIE,1) INLE T 1_ SI
DIL ?.140/FLOA?(NT ) 1411? *02
00 72*9 l4T.I. _ SI1*4LLT I_ S L O T m l
$8805 I _ S I l T  toll
44R1TI (a .2?~ 0) _ St I_ S L I T l bS

22ee 4 - O _ S MAI(//, 106.(5u$MAR, 1*01.0 00 P I V O P A U L I C S  1_ SL IT (.151 I_ SL O T lob
I_ S L IT *4 7

C A LL . C4tT(_ ST,00L?,IIJ_SI1 ,T,NCVCi.0S) I_SLIT lbS
Z I ( ? P L O T .L a.1. A o D . _ S T . 0Q . 1 )  C9 LL P L OTS ( (1 * U F , t 0 0 0 , 3 )  I_ SL IT  I_S O
(P (TPIOT .IQ .1 ) CALL GRP M C (ALA IOL 1, *LAH L 2. O ILT ,IU NI?.P41) I_ S L I T I?0
0P (TPLOT,L Q,1 .*_ SD._ S1 .(Q._SINtJ1) C*LL- PLOTC O . .O..999) I_ S L O T Ill

2269 CO _ S T I_SUE I_ S L O T 172
STOP I_ SLO T 113
1480 I_ SlIt 1741
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BEST AVAILABLE COPY

SU0000TTNF RKGS(100.OFLT ,_Slt .iLEI.OINFLO ,TT AO LO,T ) I_ SLIT 1711
C ROUT IO L TO SaLVO * SIT OF SXMLJI*400US DI1*PLREN?( *L IQUATIONS I_ SLO T 17*
C *D*PTFI) F N ( j N  SCTL N TTFI C S (IRROLITI_ SI P*C~~*GE, 1_ S M . 1 910 1_ SL O T 177

COPI’-’u_S/0U441/Y(S ,00RY (S),K,_ST,IWT,2OTA,H8 INLET 178
CflII ’ 0 _ S / N t 1 $ u / R _ S 1 4 ( 3 . 4 )  141.0? 179
D1~~0 4 - S I fl~ £ I x ( e , 5 ) , A ( 1 * )  . S ( 8 ) , C ( S ) . P R M T ( 5 )  , a M I _ S I ( 3 )  I_ S L IT  180
O f l 1 ’ I s _ S 1 _ S L F T , 1  I_ S L O T  101
P44~~? ( t )  • j .  I_ SL O T 162

INLET 103
PR’T (l) .OOLT I_ SLOT 184
P’i”TClJ ) • . 1 I_ SLO T 1811
1F(T .GT .36000.) C’ILi14.3000. I_ S LO T leo
I4- (T,L O~~3#n 0o ,) DFL144P?/9. I_ SLOT 187
01* 1122 J’-aI, ’8TOLO T I_ SL IT 181*
Y (J~~).0,(II INLET 189

1122 ‘~E44v(J~~).0,fl 0l I_ SL IT 190
V C _ S 0 ( ~~) .O.  I_SLIT *91
1’E_SY(~~Ut~~).I .O.FLOAT (NINLLT)RO.OO1 I_ SLOT 192
(0 1.4.1.018 I_ SLOT I~~3* IIX4 ’$.I)U fl ,00064666741)ORY(I) lOL L ? 1944
t.Ps~~T (tI  I_ SLIT 1911
*I_ S ITZ PWMT( 2) 1_ S LOT 196

I_ S L I T  197
PR’~T ( 11).U. I_ SLIT 198
C A L L  S1 *TEC.CAMIN T) I_ S LO T 199
IF (N S C XIOO .l))30 ,37 ,2 I_ SL IT 200

2 C”’TPUF I_SLIT 201
I_ SLIT b e

*(2),fl,792$932 I_ SLIT 203
A (3,.I.707I07 I~~Ll1 204
*(4):0.I6666667 I_ S LOT 2011
0(1112. I°LET lOo
4(2)11. I_ SLOT 207

I_ SLOt 206
0(4)12. I_ SL IT 209
C C l t 1 0 .1* 1~ LOT 210
C( 21 .n .29 ?89 32 I_ S LOT Ill
C (3).l,1u71 1’7 I_ SLIT 212
C (4110.5 I_ SLO T 213
00 3 Isi ,ooIM I_ SLOT 214
A U * f 1 ,I )u V ( ( )  1_ S LIT 2 1 11
AIiX( b .fl.OIRY (() 1_ S L OT 216
*06(3.1)111 , I_ SLOT 217

3 *111(6.1130, IOLET 2 18
(D OrIS I_ SL O t 210
888+44  1_ SL IT US
INLFI .1 I_ SL O T l i t
jSTppsQ I_ SLIT 722
( P 1 . f l u O  I_ S L OT 223

U CO_STINUF I_ S LO T 229
I_ SLO T 225

S CO OT IN UE I _ SL I T  226
a CO NTI_SUF I_ S L IT 227
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BEST AVAILABLE TOPY
I_ S LOT 223

1141)81 I~~LL T 229
7 C0’ltI4-~UE I_SLIt 230

C ALL SIa(HS,x) I_ SL IT Cii
C 4LL . ‘P WM? E (NI4- IL I?. * ,HS .QIN4 -LO,V ,AMINI,RN _ S ,_ ST ) I_ S LOT 232
IFL AGI.x/0ILTB I_ SLIT 213
I F C T F L A r.1.44O .TFLAG I .A ND .ITA3LE .E0.I) CALL TaBLE 1 41.1? 234
IFL AGC.74 -LA G I I_ SLIT 255
1F (PR ~~T (5))4O,e.40 I_ SLOT 236

8 CON TI4 -4U 0 I_ SLOT 231
ITI* T80 I_ S LOT 2189 C IINTI _ St il I_ SL IT 239
(ST FP.I$TFp. 1 I_ S LOT 2w0
(~~1 I_SLOT 241

to CON T IN U E I_ SL O T 242
* 1144(J) I_ SLOT 243
44)144(J) I_ SL IT 24 44
CJ Ir (J) I_ SL O T ?wS
00 Il I.1 .NhIM I_ SLI T 2_ So
14tlH *OE PYII) 1_ SL O T 247

1_ SLOt 248
2_ S L OT 249
1_SLOT 2110

Ii A l *re ,I)IAUX( * ,I),R2 .CJ*_ S1 I_ SL IT 2111
I 4- (J— 4 )I2.I5,15 I_ SLIT 2112

*2 Cfl~~tI’~UO I_ SLOT 2113
I_ SLL T 2114

IF(J ~~3 )I3. I4i ,l3 I_SLOT 211’,
13 C O _ S T IN U E  I’.LIT iSa

I_ SLI T 2111
144 C04TI~~’.’0 I_ SLIT 211_ S

CO LL SI TLO(*MINT) I_ SLO T 2119
(.0 To II) I_SLO T 200

IS CflN T I0u F I_ S LIT 201
l 1 * ( T TEST)Io ,Io.20 I_SLOT 2*2l b  Cfl’TI~~U0 I_ SL IT iaI
QCt Il 1.1.001° I_ S L O T  701.

17 A U X C l 1 . I ) 8 V C 1 )  I_SLIT 2011
1116 511 I_ SLOT 200
IST F PU1*TIp .I3?,p.2 I_ S LO T 207

IS CON T INU E I_SL IT laS
INL E T 209

XIX., ,  I_ S LOT 270
u.0~~5’n I_SLO T 211
110 IQ 1 .1 ,_ So lo I_ SLOT 212
Y(11. A U X ( I , 1 )  I N LET 271
0O14v(I).AuK(2.I 1 1_ S L O T 214

19 AUX( a ,I)lIu 6(3, 7 ) I_ SL OT 215
GO TO 9 I_ SLI T h o20 CO_ST IN U F I_SLOT 271I~ UO u IST IP i2 I_ SLIT 275Ic( ISTEP.IMO O . I800,2I  .23 .21 I_ S LOt 279

Cl CO_ ST I_ Su l I_SL IT 250
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C44 L1. S4-TL0(6M11.,1 I_ SLI T 281
(1’) 72 1.1,1.010 I_ S L O ?  282

I_ SLO T 283
22 A t 6 f 7 ,1 ) S f l O _ S Y ( I )  I_ SL IT 78*

(;n TO 9 I~~L 0 T  265
23 C ’ t ~~~4- I_ S LOT 2440

I_ SLOT 257
0’’ 74 111 .4 1)1’ I_ SLOT 288

ill DO LI.OOI T.AIJx(0,I).A$3 (*UI(4,I).y(I)) I_ SL IT 289
IF(r,OLT.PNMT(4))26,2.,25 lP.LOT 290

211 C fl4 -TI~~04- I_ S LOT 291
IF (TI.L4- .lflI?_S,3_S,30 I_ SLOT 292

20 C O ’ T 1~~U4- I_SLIT 293
1)0 77 IIl ,_ SO IM I_ SL IT 29*

21 A tX C 4 4 . I ) 1 A uo (S.I) I_ SLIT 295
ISSF DUISTLP .1ST,P.a I~~L T 290
8 16 .44  I _ S L O T  297
1(00,0 I_ SLOT 291*
GO Tu Is 1I~L I T  299Ce Ct).Tr Iuo I_ SLOT 300
C ALL SETLI) (A I_ S7 ) I_ SLOT lot
00 711 I . l , 4~~1’ 1_SL i T  302
A~t * (t.I)1V (I ) I_ SLOT 303

I_SLOT 304
A’~8CI .I)1 A,t 6 ( _ S , T )  I_ SLOT lOS
V( I * 1 4 U1( 5 .T ) I_ SLOT 34)6

29 OE4V(I),A &’617,I) I_ SLIT 301
CaL l SLa(’5.s•o) I_ SLOT 34)8
C A LL TP.._ST0 (_ S I_SLIl ,x.H,uS.4)1_SFL0,v,*M I_Sy.R_ S_S, ’8T ) I_ SLIT 309
I 4- L 4GllCtI —~~)/flOI.TB I_ S L OT 310
I’ (TFL * ;I ._SO .IPL AGi .A ND .ITA _ SL C .EGI ,I) C ALL TABLE I_ SLOT III
IFL AG261FLAGI 1_ SL IT 312

I_ S LOT 313
30 CON T I IJL I° LOT 3l~00 71 I i t ._ Sr1I ”  I_ S L O T  1111

v ( I l s * u X ( l , 1 )  I _ S L O T  3 1*
31 ( I’ I v ( I ) .AuX ( i.1 )  I_ SL OT 317

INOt . I MLP 14- L IT  318
lOLL ’ ItO

32 C”l ’sTl°uP . I_ SLIT 320
I’.L4-sI~ II ..l I_ SLIT Ill
ISTFP IISTOp /2 14-lIlt 1122
4418.44  I_ SLIT 323
I4-Up. L F)u ,33 ,33 I_ SLOT 324

33 C” .TI’-UF I_ SLOT 3211
I”(.t r1z ISTfP ~~2 I_ SLIT 326
14-C TSTOP.1000.I000)4,34,4 I_SILT 327

ill Cfl~~T T ’ ~iJ4 - I_ S LOT $2_ S
I F ( O L L T . O . O 2 S D R M T ( 4 ) ) ; 5 . 3 1 1 , *  1_ SLIT 329

IS C0N T1N U *~ l_ S LO’ 33 0
IPIL F.INLP.I I_ SLIT 331
IST 4-P.IST1P/2 I_ SLOT 3112
8111+ 4 4  I_ S LOT 333
GO TO 14 I_SLOT 334

3* CnNT 1~~UI I_ SL O T $311
I44L4- .Il I_ SLOT 336
C ALL SO T E C C A H IN T )  1_ SLOT 337
(.0 TO 35 I_ SLIT 33_ S

37 C ( ” 8 T I 4 -~LJO I_SLI T 139
IHLP.12 I_ SLOT 340
00 10 39 I_ S L O T 1141

3_S C0’TI’u€ I_ SL IT 342
I”L FIII I_ SL IT 3*3

39 Cf ’~~t I0UF I_ S LOT 544
CA LL SIA(~~S,X) I_ SLIT 3*’,
C A L L  ‘Po _ S T I ( _ S I _ S L E t,6,o5 ,gI_S FLO,9,AMI _ SI, _ S_ S_ S ,_ S T ) 1_ S L O T 340
I PLA(I tlXl O tL T6 118.1, 3*1
lF(7P LA61. _SF.(4-LAG2 .A _ S0.lTa_SLE .O4).I) CALl. TA OLO (t1LL? $44 _S
I P L A G 2 . T 4 - L A G I  1_S It? 1449

440 CO_SiI’IUE I_ SLOT 330
RET OR_ S I_ SLOT 381
(_ SQ I_ SLOT 3112
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BEST AVAILABLE COPY

St’4IROUTT_ SI SF T IO (API TN I_ SLOT 353
C ROUTIoI io soup T H O E U U 4 T 1 O ~~’, F~~14 T~~O KI( .HT HA _ SO 511)0 04- TMO O0u*T1O_ SS I_ S LOT 354
C M O T t O _ S  aP. L) TO OP T 1OM IN I 7~~O RAN 44 00 T~~0 TLR °S IN T 44O O Q UA T I O N  OF 440110 I_ S L O t  355

~0~~I L,LO ’~G T H . L t ~~.L6, N, N X ’ L F  1° LOT 311*.
C O ’ M o_ S / a u M S / 0 1 , G , N I_ S L IT . I C H ( 3 ) , 1 S 1 ( 3 ) , 0 4 4 , L ( 7 , 1 ) , 5 ( 7 , 7 ) , D ( 1 . 7) ,  I_ S L I T  3117

A ( 7 , 7 . N( 7 .7 )  , w ( 7 , 7 )  .o(7. 1) .0C7 ,7),HS ,utl,s (7,7) ,IC ,1s .*M I_ S I (3) , I _ S L O T  1111_S —

1 8 l ’ I _ S I ( 3 )  .L1~~,08 l’3) ,O I N O L U , A M A Y ,L I_ S G T M ( 3 1  1’-LOI 359
~PI’~~UN INU44 l ,Y(S) ,0f DY( ’ ,1,X,oT ,144T,Z~~T*,HH I_ S L I T  300
C CV”O_ S/ N U ’i/88(j,1 ,7 ) .06(3,7,1) .448(11 ,7,7) ,w~~(3,7,7) .L X (3.7,7),NX (3 I_ S LO T  3b1

1. 7,1) I_ S L O T  3*2
C fl0’ 1’~ 

/_ S IJ~~3/ A O , T ,A _ S y , B O T A  I°LL S 35%
1 °LL ? 3014

DI M P_ S S I fl r. A M IN (3) 1_ S L O ? 305
(.132.2 1_ SL O l 3_ Sb
DO 770 1 .111 ,3  1_ S LOT 367
00 I l _ S  Tl l , ’4 I°LO1 301*

119 o~~~c _ S I . T ).0, I_ S LOT 369
220 CO~~T 1N U 4 - IN LE T 370

CA L l  14EA (NS ,8) IN LET 371
44.11445 I_ S L O T  372

C 4 - I_ SO ~~~ 14441 A~~O A I_ SL IT 373
M+1,(P I_ SL F T + 1 )  I°LL’ 3741
A O A V U A t A , s ( I . , RF I AS H _ S )  I_ S LO T 37%

I_ S L O T  37a
C SE T o° F~~i44T1P1.5 4-044 144 C 44 I_ S LOT lOL L’ 317

0~ ~0O “I’1’~~INLl’ I~~LL? 311*
a”I”1_ SI1199999959999 . I_SL O T  319

I~~L L T  S b) )
loLl 7 381

I C . I C ’ (_ S l )  I _ S L I T  382
15 1561( 0 1)  1_ S L O T  303
1.0 8 4 4 , I_ S L IT  3 044
(‘0 1*5 I . l . IS  I_ S L IT  1811

0* JaI .~~C I_SLL T 35_ S
1_SLOT 367

L (I,J ) S I X ( _ S T . 1 , J )  I_ S L I T  161*
(.F.(.( •L( 1,J )/ (4-LOAT (IC ) I I _ S L O T  48 1*

94 “ (1,J)l448(_ SI,I,J) 1° LOT 39~911 C 0 9 T I _ S U F  I _ S L O T  3
~~lC AL L LOVIL 1_ SL O T 3~~?

*3 1 0 . 1_ S L O T  393
I_SLO T 39*

*0 10 , 1_ S L IT  395
1)0 07 1.1.15 lOLL ’ 3_ Sb
£ A I f l . I_ SLOT 397
OL•0.  1_ S L IT  39_S
1)0 0~ J81.1 C I_SLOT 3911
DL a OL .L4’I.J)/ (PIOA T( IC,*LO) I_ S LO T 400
DC l .J)lfl X (~~I. I,J )+H I.)) I_ S LOT  4101
I4-(r1(I.J) .L’.O ,) 0(T,J)~~0 .QflI I_ SLOT 402
A (1.J)8_ S(1,J )8D(I,J)48(I. J).A B S (s(I ,J)I , (ZL TA S4-LOAT( IC )) I_ S LOT 403
IF( A (I.J).LT ,0 .I A C T ,J a0 .0oI I_ SLIT *04
1 4 - C l,EO .t) A S IA S ,* ( T , J )  I_ SLIT 4011

38 
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BEST Ail~ftABL~ LOP?

I 4- (T.OO .1SI at4.A6,44 (I.J) I_ S L O T *~~,
06 A *lA* .A (1 .J1 I _ S L O T  1457

I F U A . LT .4~~1 _ S ( _ S I ) )  L M T _ S C _ S 1 ) i a A  I~~LtT 4408
07 *1’*I.DL/ A * I_ S L O T  ‘409

A 1 _ S 1 ( N 7 ) I A M I N ( _ S I 1  I_ SL OT ‘4111
4 011 ./A l  I _ S L O T  ‘Ill
1F (t .T .ID.I ) CALL NIl INLO ’ ‘4 12
1Ft1~~T ,O C .? )  C A L L  ~ l’2 I’.LL’ “II
14 - (Y . . T .F0 .3) CALL 0t3 IN LET ‘ 4 144
00 14.0 1.1,111 I_ SL IT “ IS
D~T 111 9 J11,1(. I_ S L O T  uia

I_ SL IT  41,
139 .~X ( M 1,l,J)l1.(!,J) I_ S L O t  ‘IS
140 C C ’ N T I_ S v O  I _ S L O T  “ IaP O k ( l : I , ? ) I A E , ( 2 .I L E I . (  I . / ( A R 4 - R 2 ) . l  ./(458*2) ) * Q O * O Q  I0LIT 420

_SN V(_ S1,3)IG*AO/LO*(uB .IIS) I_ SLOT 421
Do 45 1.1.15 1_ SL i T 422
A C.’ . 1~~L ET  ‘4211
00 _S~4 .J.t. IC I _ S L O T  47 ’ 1

844 A C IA C •6(X ’J ) IN L O T  ‘425
1’)) 13 J.l,IC I_ S L I T  ‘426

~3 R~~_ S ( _ S ( , 4 4 ) u _ S ’. _ S ( _ S y , 4 ) , A T / ( L E ’ a C ) s f l 8 _ S (  1, J 1 3 * 2. *b $ (N ( I , J ) . Q 0 )*  I _ S L O T  4 4 27
I4.(I,J 1*r~~/(2.2o8.0() ,J)’.O.73333.A(I,J)**2)SL(I,J)SA(1.J) I_ SLOT 1428

85 CONT I’ iuT I_ S L O T  1470
1_ S L O T  430

b I R v (_ S I 1 8 ” 4 - . 4 4 ( NI,11 I _ S L O T  ‘4 31
C PI~ t) 1441 R ILA T IV O  RA N _ S OF TI_SRI, NORMALILC 1*0 T440 . L~~~015T 

TI_ S M , 2_ S L O T  1.37
b L O T  43 1

DO III Ti1, ’1 1_ S L OT 44 3 44
lO t  I F ( * U S C 4 4 0 4 4 ( N I . I ) ) .GT ,X M A X )  X M A X U * B 5 ( K _ S K ( 4 - I I , I ) )  I _ S L O T  ‘4311

(In (02 T.1, ’4 loLl ’  ll3b
102 R N _ S ( 4 - I , T ) I I O O .*9O ’I(N I.1 1/XM4O I_ S LOT 413 1
lOll CO~~t I ’M u(  I_ S L O T “38

O E _ S V C N I_ S L E T + 1 ) 8 1 1 1 / * _ S 4 4 y , Q 1_ S 4 -LO / * B a V  I_ S L IT  44 39
R E T U R N I_ S L I T  44 0
I_SO 1_ SL OT “*1

$UMPO I~T!440 TP’_S,I (NT_ SIIT .X,NS . I_ SF L O,V,A o 1_ S I ,_SN_S ,_ ST) I NLET “42
C SU SRO II T ToF TO .R IT O HY D RA U LI C  I o F O R M A T ~~flpi 1)4 T*P15 I_ S LOT ‘111 *

OI °4 -NS ION RNII( 3.4l,V(51 ,444 I4-4I(11) I_ SLIT 4 4 4
44C’URS ’*/3_SO0, (SLOT 4~l45
NT .147,1 I N L e T  4*6
00 ISO 0 1 . 1 ,_ S I_ S L O T  1_ S L O T “4?
T U N T T ’ _ S T 4 - I  I_ S L O T  448
VlY( N I ) , A M IN I ( NT )  I_ SL OT 4149to ll 4--Ql tE(11,_ S1T) 4400445,’o$,QI_ SPLO.YC _ S I_ SLET + l) .v,Y _ Sl), (R_Ss _SI.J),J.1.4) I_ SLOT “so
KETlj44~ 1_ SL OT 4111
I~ O I_ SLOT 452

39
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BEST AVAI LABLE COPY
S~)’~_ S ”~ T I_SI L OV I L  I _ S L O T  453

C T~-~ S ‘4 O II TI _ S 0 C (I~~P l J T F S W ATf Il L IV ILS T#RU U GMOuT ii+ E I_ S LO T A S SU M I N G  LEVEL IN L E T 1454
C a_ S O L I _ S I A M  000.1 1* A Y  TO O f A  I_ S L O T  44 55

M 4 - A~ L ,LOF. 6T PI. L T_ S ,L 8,_ S.NX I_ SLO T ‘4110
CO 4--M u_ S/_ SU~ S/_SI,G,_SIpuLCT ,IC’1C3 ),IbO(3) .QA .L (7,7) .0(7,7) .0(7,7), I_ S LO T 4 57

1 4 4 ( 7 , 7 )  ,N( 7 ,7 )  . 0(7 ,7)  .9 (7 ,7 )  .0(1.72 .l45 , Hb~~M( 7,7) ,IC ,IS ,A MI _ SI(3 ) , 2_ SL O T ‘4116 -

lt, ’ 1 1( $ ) , L I O ,01(3) , l ) I ’41 L0,aRAY, LO_ S GT I I (3 )  I_ S L O T  459
00 70 Js 1.IC I_ SLOT ‘4 *0
OLI n . I _ S L O T  4* 1
DO 4 0  1l1’~~5 1_ S L O T  ‘402

10 XL&XL ’L(I.J) I_ SLOT 403
X X I L( l , , I )#?. I_ S LIT 4011

~(I,J )l.4S.(4444 H S )/XL SX3 1_ SLOT 4465
DO II 1.2.15 I_ SL IT 466
XX I (L ( I — I  . J ) + L (  I,J) )/?,+8* I_ SLIT 4’a 1

11 P41 I,J)le.5 ,(l48.s5)/OLSXX I_ SLIT 458
20 C0NT I~~UI I_ S LO T 401*

R(’ Ill_S ’. I_ SL OT 470
0_ SD 1_ SL I t 471

S~It ’Wt ~U T T _ S 4- S f 4 4 C - . S , T T M 4 - ) I~ LO t 4472
C 7441$ $L)R.1UUT I_ S ( OET E I4’I _ S FS TIiI FORCING SIA LEVE L lITRE_ S 4-RO° 1_SLIT 47
C OOu*L—IT’*.5Ec41Ob 0*14 h F  AVAI LOBL I ) 049 81 SINUSODI8L 4-SitU_SO, 1~ LIT 4 7 4 4

CIJ M01. / _ S l t M 3 / A O , T ,A f l , f l t 1 A  1_ S LOT 475
OIq’.SIo’. ~CS2 

I_ SLO T 4’70
I_ SL OT 471

I 4 - ( ’ J i.NF. l )  DC) TO 10 I_ S LO ’  * 7_ S
Rt*rI(’,,l) TO0.L,4IPTS 1_ SLO ’ 4479

1 4- LI _ SIIA T (7l1 X ,4-_S,2,08,T3 ) I_ SLOT 460
T O L L . T U F L S O O . I_ S L i T  448 1

C 9160 St ‘4 L O v O L  OUUA L TI°I SE_ S1O~ 00(6 7~~E 4-14457 (I°t 816 15 O6LLED I_ SLOT *0?
C IF O PT S IS 0 4 4 4 - A T O P  T H A _ S  1 I_ S L O T  483

I4 - ( ’1p1s. GT .l )  R 0 0 0 ( 5 , 2 )  ( Y( J ) , J S I , _ S p T S )  I_ S L I T  46*
2 4- 1~k . 1 A 1 ( _ S4 - 1 0 . S) I_ S LI T 405

I 4 - ( _ S p ? S .DT ,t )  . R I T O ( b , 3 )  (YCJ ),J .1,_ SPTS ) I_ SL I T 4460
3 FflW .1AT (1X,IO FO, 2 ) I_ SLOT 44 * 1

1_ S L O T  *88
1421_S 44T5,2 I_ S LOT 489

I_ S LO T 4494)
Y C 1 ) 2 ) z Y ( 2 )  I_ SLIT 491

to I F(IPPTS .LT ,I ) GA TO ISO I_ SL IT ‘92
C 1_ S1E W~~L)I 44T ( jO T IM E  I_ S L O T  4493

ITIT1MI,T I0L07 4418 *
*TI T IML. IT *7 1_ SLO ’ 4493

J18T’?AEL 1_ SLOT 49_S
J8J.I I_SLOT 491
RSI VC J ). ((v(J,1) .V( J)) .CXT .(J. t )Rt OfL) /TUIL ) I_ S LO T 495

I_SLIT 4490
C OITE~~M I’.I LOVE L IF SI A LEVOL F L U C T U A T I O N  IS S I_ SUSO DI AL 1_ SL O T 1100
1011 4468*0. SI_ S (2,’3.I 4 ISB ST IMO/T ) I_ SLIT 501

441TU_ S_ S I_ SLOT 502
I_SO I_ S L IT 503

40 
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r’~i (’T ~~IA V  ~~DD~ i~V I~UJ~+C; L~ Lur

SUSSO LIT 001 HO L PCT M EL M,0 t4 ,COR L)  I_ S LOT 1104
C 08 (1.471 ~‘iE b L O T — _ S A Y ME L H HU LT Z POR IOD I_ S LI T 1103
C OF THE V _ S L I T/ Fl A Y SY5T (M (PA1G LOC ? FRI C T ION) I_ SLOt 1100

1416L L ,LO _ SGT H, L TN .L A, _ S ,N X I_ S L O T  501
COM.1L(N/NUPIS/_SI,r.,_ S1 ,lLET ,XCHC3).I5f(11),DR,L(7,1),8(7,7).D(7,7), I_SLOT 509

I A ( 7 , 7 )  . . (7 .7 3  .w(7,1) ,v(7,7) ,O(7,1).M8,Rb,ii (7,7),IC,I8,AHI_SI(3), I_ SLOT 1109
j 1 * II I_ S I (3,,L I_ S ,Q*13 ),OIPJFLO,A44A y ,Li_ S GT4 - 4( 3) I_ SLOT 510

VIT”F’-SIn ’ CORL (1) I_ SLOT 5 11
C USE FIvE IIER *TTU_ SS TO n_ S TA IN TwO t.STIMATI I_SLOT 1112

00 1000 11.1,5 I_ SLOT 513
1_ SL OT 111 4

01) 100 ‘lNIl.NIPJIO T I_ SLIT 515
I_ S L IT 111*

loS 5U11,$lJ..,444 IN /( L IPIG TW(_ S_ S )+COR L (NN) ) I_ SL IT SI?
I.IOLHI2 .44 3 .14i111_ S ! 5 f l R T ( A $ / O ) /  S Q M T ( $ U M )  1_ SLOT S I_ S

C O ST IHA T~ Tio p P.ILMP ’O LTZ PERIOD I_ SLOT 510
00 101 _ S _ S u t . _ S l _ S ( I T  I_ SLO t 1120

C ESTI4-’A T P TUF I_ SLIT L ON GT H C ON _ SI C T IO 4 - I DUO TO R A D IA T I O N  I_ SLOT 1121
101 C°WL (” 8.14HIN I (ON) ,11,14156.ALOG(I,141t34498441_ST (N$)I( SD_ SIC 2_ SLIT 1122

I32.?.*~~I N 7( 0_ S ),RP4IN IC N _ S))*TMIL44)) I_ S LO T 52%
1000 C°NTI~~UI 2_ SLOT 1124

C CO NVO R I  T~~E HOL~~P’OLTZ PFR TOO TO HOUR S I_ SLOT 52_ S
TH OLMIT HOLPI/30i30 . 1_SLOT 52*
RETUR N I_ SLOT 527
END I_ SLOT 5744

$ ‘ lMSOL ’T INE “TI  I_ S L O T  11211
C Ts~ S SU _ S M O U T I N O  440 16 447 5 THI PLO w 14-. IA C H  SECTION 50 THAT FR I C T I O N  I_ SL O T 530
C I_ S T P. * T S I CT I O N IS 0 I41 144 1?O D. ‘~ X5 ~F*o S THAT AT OA C H SL CT I O _ S FLOW IS I_SLOT SSt
C A LL A ~ ID TO POOI5 T$ 144 U 7 0 IST SIL O THR OUG H OUT T~~O C P’A_ SOO L S TO M IN IM IZE OR I_ SLOT 532
C ~O” E,O~~. 4 - L 0 ”  PONP OHO! C I PL AR TO TIlE C H A _ S _ S O L S  IS ASSUM€ () to *c S”AIL £4-ID I_SLOT 5311
C FLOW IS OIlY I.ICLU010 IN THE OOU*TlO_ SS Or TMOTION, SY M I_ S I~~IZING FRICTI I_ SLIT 11341
C NOUT IOL GIVI S a _ S IIPP EIO L I M I T  FUR R A Y  LOVIL FLUCTUaTIONS A_ SO INLET 18(10 I_SLOT SIs

~F4L L.(E_ SG’H. LT_ S .Lx ,N,NX I_ SLOT 113o
CO oo/.u”5/_SI,r,.NIoLET.IC’4 (3) .ISO(t),Q_S,L (7,7),8(7.7),01T ,7), I_ SLIt 1137

1 44 (7,7) ,Pi( 7 ,7)  , w (7 ,~~) ,V( 1,1) ,1717,7) .IIS,u8 ,t4(7.7) ,IC ,I$ .ANIPAI(3)e I_ S LIT 5344
I H M I O I ( 3 ) ,L I_ S .Q8(3) ,OI INFL O .A_ SAY, L E_ SG tH(3) 2_ SL IT 539
0I~~F~~S1fl~s C ( 2 0 )  I _ S L O T  11410
00 i~~O 111,15 I_SLOT S_ SI

b _ S LIT 5447
00 50 J.1,IC I_ SLOT 11443
C (J,IA(T .J)**29(DCI,J)**,333)/ I_ SLOT 114444

I (N(I.JI*825 08C01)ssit.SCI1JI9LCI,J)) 2_SLIT S”5
110 5uM~ .Sup’csc(j) I_SLIT 544 0

00 00 Js1,IC INLET Si~760 ..(I.J).t(J)/$uP.C I_SLIT 546
tO O CONTINUE I_ SLIT 54,9

WI T h _ S _ S  I_ SLIT 5110
F_ SO 1_SLIT 5111

4 ,



BESLAVAIMC~E COPY
S 1uu1~ 1T T o4 - ~T2 

I_ S LOT 5112
C _ S f l u T I ’~L TO A O T P R ’ I N F  ~~~ 6_ Sb  .FI~~MT I_ S G O U_ S OI I O PI  A SSU M IN G THAT I_ S LO T 551
C PLOW I” a C , T V f ~ C~~*’~~f L  IS T_ Sp SA ”I ALONG TioO O_ S T I R F C HA N _ S O L I_ SLOT 111144
C PLO” TI f’ISTOI_ SUTE I, ~~ 1 C”A ’’ LLS ‘0 Dlvi * 4410IMI JM TOTA L FRICTION I_ SLI T 5115
C FR 1CT In~ I’- loll RflUT j4.f “ILL RE 5LI6°TLY 9160144 THAN I_ S 4412 A_ SO TWO I_ SLOT 550
C lo T oIS S ’STO 44 IS Cn _ S SIS T *_ S? 11TH TMO OII UAT T O_ S S OF M O T ION . I_SLOT 5’,?

.4 0* 1 L,LO _ SU.TH,LT N,L44 ,’4,_S* I_ SLIT 55~
COMML J_ S /OlI 3,14I,r.,~~1NLfT,ICM(3),ISr (1),’4R.L(7.7),R(7,7) .0(1.7), 

I_ SLOT 1159

I 41 (7. 1), _ S( 7.7I,.(7,7 ).V(7,7i,Q(7,,).Pt5 ,W 8.N(7,7) .IC.IS ,AM INT (3) . I_ SLOT S_ SO
t o M b 1 (3) ,LIO ,08(3 ),O I_ SF LU. A B*Y, LO_ SG TH (3) I N LE T Sal

D1~~P~~SIO_ S C (20) - 1_ SLO T 5*2
I_ SLIT 503

DO t O O  TIl,IC I_SLIT Sb”
0( 1) 1 0 . I_SLOT 505
00 44 0 JII.IS I_ SLO T Sob

110 C l 1t.C( T) .(_ S(J, I ) 5 P 4 4 ? e f l * ( N I ) 0 8 2 1 ( B ( J , 1 ) S L ( J , I f l /  I_ SL IT 501
I (A(J. 1)18244 ( DfJ.l) )e’.33333 )) I_ SLOT Sail
C (1)8I./C (1 ) I_ SLOT 5*9

tOO sL’°r.Su”C,C (I) I_SLIT 570
110 lb J .I.TS I_ SLIT Sit
00 ~,0 1.t,IC I_ S LIT  572

00 — (J,I).C(I)/SU~ C I_SLIT 573
10 CO_ ST I4UF I_ SLOT 574

R ET UW 4 I_ SLOT 575
I_ SD I_ SLOT 57_ S

SI UQIIII T V_ S F ‘T3 I_ S L IT  577
C T HI S ‘4L) I T I_ S (  £ $5 ( 1 R 0 8  T H A T  DIS CM, _ SG O IS (U UALLY OI ST_ S I 4LI T ID THROUGH OUT I_ S LIT Sift
C Tiol I’L FI 04911) SvST 9H ~ 7N G O_ S O W A L  Tl~I5 W I L t PlOT RI TRUE IOICA U SE IT IS I_ SLIT 571*
C DTFPICU IT TA a0CU~~44TO L Y 049*9 THIS T0P4~ OF (4010 _SI LVI £00 PLOW 01ST_SUB I_ SLOT 580
C CH ANG ES -ITi4 T100 I~ MOST I_ SLOTS. TH IS NOUTI’4O IS USEFUL I~ GIV P4G 494 I_ SLIt 1181
C V0 L O C IT TOS A _ S 0  P A Y  IO 9IL FLL JCT ULT IONS , I_SLOT 1182
C GRInS ‘4TT” OOPTI’S LT U ,’l 4-001 ARC ASSUM 0D TO HaVE _SO FLOW 1_ S LOT 1180

141’1L L,ITNDTH, L 1_ S,L ,,N,0 * 1_ SLIT 1184
Cfl”.~(N,N LI”0/_SI,r.,N I’4LOT .ICH(4).ISEU),(4R,LC7.,).8(7.7),DC7.7). I_ SLOT 1105
A(7 • 7) .0(7, 1)  ,w C 7 ,7 ) , V ( 7 . 1 )  .0(1,7) ,HS,w0,H17,1),IC,l3,*MI_SI (3), I_ SLOt Se_ S

t ll °IPJI (3) .t. 1~~,°’C3) ,OI 1~PL0. A_ S *V, L O0 G THC3) I_ SLIT 5441
00 7 111 .15  I_ S L IT  5448
c. IC I_ SL OT 589
CO I J1 I . T C  I_SLIT 590

1 IF (1)(I.J).LT.O ,11l ) 8.5.1, 1_ SLIT Sot
I F C X .L O ,O .) ‘~~ITO (a ,lOO ) ~ T’IS I_SLIT 592

104) F U R H A T ( / / / , S x . (  ERROR •— Ir~(LT 9*3 nwUn UP *5 1_ SOI CAT ID IN wTS(./ I_ SLIT 593
I 50 , (INLIT•(.I4,( SEC T IO_ Su (.I4 ’,,~./) I_SLIT 1194
I 4- (Y .LI.0,) STOP 1_SLOT 595
DO I .1ui.Ic I_ SLOt 59_S

1_ SLIT 591
11 IFCACI, J) ,LT ,O ,44 1 ) w ( T , 4 ) u 0 , I_SLOT 1196
2 CON TI NUE I_ SLIT 599

RETU R N I_SLIT 600
I_ SL IT 601

42 

-



VI~ES~ t-V A14BU ~QPN

SP IhiRO UT T ° t  T A R L 4 -  1_ S LO’ *02
C ROU T IOL TI) .wITO A T

~~
I4L 4- OP INST8’4T41_SFt)US HYDRA ULICS I_ SLOT *03

1*0* 1 L,I 1_ S G TH, L I~~.LV . PI,_ SX I_ SL O T 0041
C0°M hJ’/Pu ~ S,_SI.r..P- 1 .-LFT.bC HC3) .181 (0) ,l4_ S,L(7 ,1) .8(7,71.0(7 ,7 ), I°LLT aOS

I ~(7,7I •_ SC7 ,l ),I.( 7 ,,),V(7,7).I)C7 ,1),
HS ,Hb ,H (1,7).IC .IS,AMINI(3) , 1_ S LO T b OO

I_SM I ,I (3 ) . L b _ S , i l X f 3 ) , 1 ) 1 0 9 L O , A R A V , L O _ S G TM ( 3 )  I°LLT 001
C1) P ’ I l_ S , _ S L P - I , l ( S )  ,00RY(5) ‘‘4._ SI. b W T ,Z F T A , H H  I_ S L O T  608
CO~~”fl_ S/N 1!°?# 44X(I,7 .7) .08(3, 1,7) ,HX ( 3,7,1),wX(3.7, 1) .LX (3.7 ,7),NX C S  I_SLOT 009

1,1’7) I_ S L IT  * 2 0
I_ S L O T  6 11

t’1 P F _ S S 1 r l ~ ~ A M F ( i i ) I_ S LIT  02 2
t p A T *  _ SA M E / t . HV ( 9 P 5) , _ S H A ( P T 2 )  ,bN#(IGHT ,bHLIVOL IN LET a l l
P.NS1*/3000 , I_SLOt *24
*OIT O (a,1) 9u5 I_ S LO T 015
F(1k ”aT (I* , (,i I_ S LOT al _ S

I5~~’ (T1M 4- . P400445 .1,F8 ,3) I_ S LIT al l
0 0 1 00 _ Sbl l .NIP.I .I T  I_ S LOT a l _ S
. 44 l T O f b . l f l )  _ S 1 , H5.HM , Y ( 0 1) I_ S L O T 619

10 O O W - * ? (,,IV8 ,TI_ SL OT, .1 3 ./,1440.(SO A L O V I L , P T U L , F 7 ,2 ,/ .I08,C5*Y LEVI I_ SL I T 620
IL. 4 - T I1, 97.2,#,I flX , ( O I SCN A M G F , C F S I I , F I 0 , 41 ,/.2* ,LCH *N_ SLL SECT I_ S L O T *21
I b ~~ 1 7 3 14 11 a t) I_ SL O T 022
IC I T C M ( .I )  I_ SL I T e23
IS’TSO ( 1 ) b_ SLOT 02”
00 44 J .I.1C I_ SLO T 07_S

I I s ’ .T s  b _ S L O T  620
*1 1 ,J).$o (0I , I,!)~~(0~~(.I, I.J),HX(_Sb,I.J) ),H8(PiI,IIJ)IABS (HX(_SI,b,J b _ S LOT *27
I)UU01*S~~L flaT (TC )) I_ SLLT 62_S
br (,Cb.. 11. L T .n.n1 ) ‘1(T ,J)1 0. 1_ SLOT 029
9 h 1 , J ) I Y ( ’ I ) $W O I ’ -b.? ,J )/A (I.J ) 1_ SLIT 6110

3 1 r 1 A (I,.T) .LI .n.O I )  _ S U ,J )80 . I_ S L 1.T 031
I 4 - (J .OI. .L ) “H ITE(a, cO) J ,OAWOC ’4I,(Hx(NI.I.J ,T.I,IS) I_ SLOT 032
*I4 I TOT _ S .09) b _ S L O T  033

69 PL ,W’AT( /) I_ S L I T  0344
.“I T9(~~,S 0I J ,_ S a M E ( , ) , (V ( I , j ) , I U L , I 3 )  I_ S LO T 035

50 ~r -w’i T (u’4,I2,S,.40 .7o,_SF10 .2) I_ SLO T al_ S
oR I T I ( _ S , 3 f l )  J._ S41 P ’4 - (7),(* (I,J ) ,IIl ,I5 ) I_ SLI T *17
.I1IT F (0.50 )  J , _ S 4 o E ( 5 )  , (wx( _ ST, 1 ,J). 1.1.13) 1_ S LOT 018

4 C ( _ S ’ I ’.~JF I_ S LO T *31*
.Wl? O (b,59 ) ( 4 4 P I 4 4 ( 0 I , I T ) , I I l I , 4 )  1_ S L O T  640

59 rO” .AT(~~*, (TOM P ‘CC, (,~~‘.I.( CO_SV A CC P I.F 7 , I , ( HEA OU I ,97, I , I FRIC S I_ SLOT 644 1
I_ S L O T *442
I_SLIT b~~3

• ITFCO ,bI) 914444 .a..1_ S1( _ SI ) I_ SLO T 64444
0* FCoo* T (5*,t”1AN VILh ’CT ?Y *T Tw( M I_ S IM UW a~~Oa SICT IO_Su1 ,F7 .Z, ( FT/S I_ S LOT *43

IO C I.( £ “l _ SSI,4 - q.2,t P 121 ) I_ SLIT 690
2 0 0  CO~.Y I0U I I_ SLI T 644 1

#( T i~_ S _ S I_ S L O T *4_S
I_ SD I_SLIT *449

- 

43 ~~

-‘--—-

~~~~~~~~

I. - -~~ - —~~~-----—~—- — - ——----- - -—------- - .— .--—- -



- - : -

8~S1 PN Mth8’.~ 
CO?’1

S L INR O UT I_ S E C R I T ( _ S T . TI FLT , bU NT 1,1 ._ S C V C L O S )  INLET 6110
C SU6000 TI_ SE C HIT COM PAR E S I CON SE CUTIV E PUN CT I0~ PO IN TS I N LE T 051
C 4_SE) 

~~ I?O $ PSIODLO PO INT 19 It IS A CNII ICAL POINT I_ SLOT 652
C 1_ SLO T *53

0IM F_ SS IO4- . p (3,5),HAR _ S f 3 ),TfrRll (14) 1_ S L OT *544
D A T A  MW t j _ S a / I H  / , ~ *Ru1P/IHI/ lOLl? 655
RI 44 T’.i) 1U~~IT 

I_SLI T 65*
_S L I _ S 0 5 . f l  I _ S L O T  657
TOI T/IDIlO, I_ SLO T 65_S
,O I T OCO ,1 0 09) b _ S L O T  651*
(‘IT t “ S I . ?  I_ S L O T  660

I I4FAO IU PIIT ) %.(F (_S.J).J11.5).(tF RM (1I).1111.4) I_ SLOT 661
00 100 053, _ST I~~LO? 662
P1A T1 ( ILIP41T ) X , (F (3,T) ,Jll ,5) ,(TFKM (bI ),llu I ,9) 1_ SLOT 663
1918 .L T .— I .flE .I0 ) Of) TO 101 I_ S L IT 604
IO UT IY 2 _ S L O T  6*5
00 7(420 1’ I I, 5 1_ S LOT 660
• _SitK(T44) s 1_ S LO t  00?
IF rP (2,IA ) P11.144)1 2017, 2020. 70141 I_ SLI T 608

2022 14- (9(3.1*) • ‘1 2. 144 ) 1 20/0, 2015, 2015 I_ SLIT 069
2 0 144 I’ (9 (3 ,114) • 4- 2 ,t ’ 1 I  2OtS. 2otS. 7020 1_ SLOT 670
C CR IT IC A L P01_ST VALU E Foil _ Sn I_ SLOT 671
20*5 IOU? • I_SLOT ale

0411.1 (1*) I MARR4I  I_S LOT 071
IF (1* ,00.l ,A4-40,F(2, TA ) , DT ,O ,) HSHIP (2 .1*) I_ SLI T 6741
b 9 1 1 * .I0. 1 .A PI0 ,r (?.T*2. G T .O .) Il ls I_ S L OT *75
11 (144.10.1 ,A_ S 0.r (2,YA,. LO .O .) sSLIF(2.1A) I_ SLOT *7*
1 F t T _ S .OQ.l ,A_ SD.F(2,TA1. !_O,O .) T2.x I_ SLO T b77
IF (I’4,00.3.A 4-r).c(%.T*),GI .O.) HRI4IP(3,IA) b_ SLOT 67_ S
br (TA .O0 ,I.A_St).1CI.T8 .GT .0.) 13 .8 I _ S L L ’  079
tF (T1 .€I .3,*_Sfl.FCt , T 4 T ,LO .O ,) .IWLSF (11,1*) 1_ SLOt 0444’
IF (0A,IP’.,I •A0fl•r(3,TA~~,LO,hJ ,) Tub 1_ S LOT 0441
IF (T4 .Ifl.4.A_ S fl.r(?.TA).LT .O.) VFIF( 2,IA T b~~LOT 4444?
I F (T* .t0. 4,A4-0 .F (2,I*l, GT .U ,) 91.1(2,1*1 I_ S LOT 681

2070 CO~~TI°Ui I_ SLOT *444
110 7025 IA S I, S I_ S LIT at’s
4-1 1 .1* ) 1 9 ( 2 . 1 4 4 )  I_ S L I T  *00

2023 9(2 ,1* ) I r(3.IA) INLET 087
IF CIOU t .ED.0) 00 TO 100 I_ SLOT 08_S

C Z’(It.LI .(_ScVCLES—2).Tr) (40 TO 100 I_ SL IT 0449
‘ILINLSSNLT4--ES’ 1 1_ S L I T 090
IFC N L I_ SF S .GT .ISn ) GA TO 100 I_ S LOt 69!
.OIT E (1~ .2 1 0 1 )  8 . ( P ( I . 1* ) . M A R _ S ( I A ) , I A I I , S )  I _ S L O T  61*2

100 C f l _ S T I_ S L E  I~~LLY b95
101 MINT I _ S L O T  0114

A MPW, ’844/ N SM I_ S L I T  *95
£°~~L•~~bI /‘4 _S L b_ S LO T P.91.
pMO.~~ 4915 (T3..TI)SIOO ,/,r I_ SLO T *97
POL. £_S3 (T44.T2)5360./V 4- I_ S LIT 098
I 4 R l ( E ( a , I O t l )  *MPH ,PUH,V 4 - ,A M P L , P H L , V O  I_ S L I T  1.99
— R 1 T O I 6 . I I I I )  TF b _ S LOT 7Q4i

1 1 1 1  F O H W A T  58. T P. (‘11.2) I_ S L O T  70 1
RETI IR° I_ SLOT 70?

2101 1UW4 . ’4 T  (2FR.3 ,A I, 30F ’4.3,A1 ,2( O P PT .3,81), I_ S LIT 7 413
3P1 O,3, Al , 2(4 -_ S ;3. A T ) )  1_ S l.F T 1044

204)9 FONMAT (*O.8H1 IMF,S8.CHHS,a44.OHI_S4-LQ*,11x,2Hs0, 1_ SL OT 105
SX,S’.VLL .?K.IML./. S X.SM4 -414 5 ,11S ,ZHFI ,11X.4$49COS , I_ SLI T 7 41_ S

I 08,2PIFT .5X,IMFPS._ S*,4H_ SCl_ S ,/) I_ SLOT 707
101 * PO N M A T C / / ,tX , 1 ,  C O I T I C A L  P U T _ S T  VALUI( ,/,/ ,158 , I_ S L OT 706

I C” *VO PROP A &ATI (J0(,,,158. (&U/AO (.58, (PsASE 1*0(0(G) MAX  yE L l. I_ S LO T 709
I//,2X ,IHIGP. WAT ORC, 7X ,34-lO ,4./. I_ SL O T 1*0
I 2*,(L014 W a T ER r,28. SF IO ,4) I_ SLOT 711
04-40 I_SLOT 712
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BEST AVA iLABLE COPY
5Ut ,ROUT?PII R E A Q IM  (8,V,Y PAC , E #_ SC ,80.8F ,1 00C, _ SK, L 4 -l ,IUP I I T )  I_ SLI T ill

C SU 0440 UT I_ SO TO R EAD SOLUT IO N Ta BULATIO N FN OM FILE I_ SL OT 714
C I_ SLIt 715

DI°F%b100 9(9). YF~~ (q) I_ SLOT 716
DTS,,5$I./00. b_ S LOT 111
R I_ SO (lU _ S O T) 1. V I_ SL IT 71_ S
IFCI .L T ,.1,E.IO ) ~s s2 I_ SLOT 7*9
14-IDE S II I_ SL IT 720
(.1.1 • 1) 10. 10, 30 1_ SLO T 721

10 II KO • 8 — OT S )  20. 110. 110 I_SLIT 772
20 IF 1* • Xl • 0T~ ) s o.  25. 7~ I_ SLIT 723
25 *~ . 2 I_ SL IT 77s

CO TI) 30 1_ SLIT 773
30 I_ S O C • I I_ SLIT 77i

8 • *~~AC~~1~ — In) I_SLIT 721
Y ( L N )  S V t A C 1 L _ S ) S Y ( L N )  I_ S~ Ct 77_ S

50 t4!T ijlt N 1_ SLIT 729
I_SI) 1_ S LOt 730

SL IB4400 T I_ SO GV P w C (A L A M L I . A L A P L 2 , 0 0 L T , IU_ SX T ,_ S f l  I_ SLIT lit
c I_SLOT 157
C SU PR O LI T I_ S E C.I~PsC *RO TE S PI.UTTtW TAP E 4- OR GR_ SPHICA L I_ S LOT 733
C OUTPUT OF SOLUT TO° I_ SLIT 73*
C I_SLIT 755

1I M INS IC _ S 141(7), IS~ M (S) I_ SLI T 13*
O t ” E N S I O _ S  ,LAM LI .( 3) .A 1 OG N ( 4 . b )  ,ALAO L I (4),ALABL2 (4) .SV$(l ) .Y(9).VPA I_ SLIT 137
1C(9),00(2~ Q~ ).VY(2(Ifl0),YT (9,2) I_ SLOT 13$
041* Y LAI 4L L/IO HHIIGWT$, V. IOHELOCTT I (S..OH.p1, 11.8/ I_ SLOT 159
0*1* *L F G_ S /l fl H FL(lW (,1C#5,IOH) .314 .10141 _ SL I T VF L O ,1OHC ITV I_SLOT 740
I ( t T / S . S P 4 L C ) . 1 0 i 44407 LEV I L( , IU H F t )  ,is ,I0$IPl#LOW ,lO p, I_ SLO T 7441

7 ,3~
. .I UM OCO A _ S  LI0E,IOHI.(FT) ,31t ,IOHLEGE_SD .1014 1_ SLOT 7442

3 ,3p~ / I_SLOT 7443
D A T A  HL ,IOKOI PS(RlJLfl 44 , 10 14*? T IOI. / I_ S L O T  741 14
D A T A I5v’-1/5.41.3.i,l , I_ S LOT J WS
DA T A T !lo,r,/tok14 -_ S PoqA L A/  I_ SLI T 7446
D A T A  T T ( _ S , 2 ) / I 0 H C C E L  / I_ S LOT 741
1)440* TT (7 ,I )/IOHCO_ SVEC T IVI / INLET 1*_ S
011* T T ( p , ~~)fl~~s 

~CC 
, i_SLOT 744 9

0 * 1 4  T T ( t ’ . I T / I O # H R E S S I I R O  14/ 1_SIl t 7110
DaT* T1(8.21,I0#IA D / 2_ SLOT 7111
i)A IA Tt (9,I)/tGM44D TTAM STIl / I_ SLI T 732
( ) * T A  T T ( q , 2 ) / 1 U s I S S  / I_ SLO T 733

C I_ SLOT 7341
C N EA D I , I U Q M A T I O_ S  T O D I R O C T  P L O T T I _ S 0  2_ S LO T 1SS
C I_ S L O T  75*
C F I RST (41*0 b _ S LOT 7117
C Xl ) — S T A R T I _ S O  ‘I~~I OF PLO T (P.145) INLET 75_ S
C xv • O’ .oINr. TIME OF 0L~~T (HRS) 

I_ SLO T 759
C SC A L 44 • T(1.( AX IS SCALE 14-. 140111*5 POll INCH I_ SL OT lao
C YLO • ~ 7_ S I ° U H  V A L ~~( OP TIDAL HEIGHTS (IT) IN LET 70%
C YL — l)VER*LL HEIGHT OF PLOT (I_ S( MOS) I_ S If T 762
C Y~~S~~A L — SCAL E QF TIDA L sObG$T~ (4-T ,1_SCPi) 1_SLOt 7.3
C 4440 0 • M I_ S IMON VA LU F OF 1L0 5 (TM O uSAoDS OF CU O IC FEET PER SOC000) I_ S LO T 7.4
C ~R 3C A L • SCALE 04- FLOW I THOUSANDS OF CUBIC FEET PER SICO I4D/i_ SC II) I_SLIT 705
C I_ SLOT 766
C C A PO 2 1_ SLOT 7.7
C YVIT • s~~Nl’.U$ V O L O C I T O  (FT /S IC)  I_ S LIT 7._S
C YVS C a L • SCAL E OP V E L O C I T Y  (POE T PER SECO_ S4) /I_ SCH I_ SL IT 7b~
C SCAL • SCAL E 4 - A C T O R  FflR TOTAL PLOT SIZE I_SLIT 710
C bo • ~ITT 1I34IAL TO lORD 4 - fl _ S I PLOT 04- I_ SLI T DIS C HA RGE I_ SLOT 711
C I_ SL IT 718
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BEST AVAILABLE cop y
I_SLIT 773

1_ SI An ( 9,200*) 5Q,*F ,_SC A LX.VLO.YL ,VL44C*k,YRO ,VVSC*I ..VVO,YVSCAL, I_ SLOT 174
I SC* 4I.10 IN LET 775

Cool Pfl4* M A T (IPIO.5,/. 3F I 44 ,5 ,IlO ) I_ S LO T 176
•RITI (1.,20073 90.X1,$ C*LX.VLO ,YL ,Y L $CA L ,Y400 ,YR5CA L ,VVU ,YV $C *L , I_ S L O T  771

1 SC4LE ,IlJ I_ S LO T 778
2002 FON _ Sa T (//l.5X. (PLO? I_ SF O N M * tI O_ S(,, I_ SLOT 179

I lX ,OP IO ,5,/ ,IK,31110 ,3 ,ItO) 1_SLO T 7410
C OITE_ So l_ SI SYMI4(IL SP ICING 1_ SLO T 161

L I_ST,Pl.CSISC ALX/ (ITELT/3600,) I_SLOT 7442
•IIItO (a,j2IS) LI_ STY. I_ SLOT 783

1215 FO H_ SA’ ( I X , ( L I _ S T Y P S ( , I o )  I_ S LI T 7444
C II~LIT 785
C PLOT L O G E _ S O I_ S LOT 7446
C 1_SLIT 787

C AL L SYMBOL (1. ,•YL,7,.,t,.J 44,OMLOG100,0.,è) I_ SLI T 788
00 744 L_ S • 1. 5 I_ S LOT 744 9
I_ ST ) V S I_ SLO T 790
YP..YL/2..,_S.LNS,2 INLET 191
LLN .1SYW (I N) I_ SL o T 792
C ALL SY~~HOL (O,.V P44,4)0,,j4,LL_S,O.,..1) I_ SLOT 795
S’~~(I ) • A LOG _ S (I ,L_ S) I_ SLIT 7914
5V1’(7) • AL I1)N(7,LN, I_ SLIT 795
3YP.(3)a AL O G_ S(3, L_ S ) I_ SLO T 796
C~~L4. SV_ Sb U L ( .44.10,1*,) .SVM .u,,2i) I_ S LO T 797

20 CO’~TI ’UI I_ SLO T 798
C PLOT TI TL O I_ SL o T 191*

C a L L  5 Y~~fl flL (3,5,.YL ,2.•I...71.A L A _ S L 1 , 0 ,,32) I_ S LO T 0(0
C~~L SYHI ~OLU .S...VL ,2..I.4,.2I, *L ABL2 ,O. ,32 ) II.L1T $44 1

C PLO’ 4 1 * 4 - 3  I_SLOT 802
YLO.— YL /2. S’LSC AL I_ S LO T A f~3
C A LL ASTS (0...VI /2..1* HV O L U C I T Y ,  PT/5(C ,16,vL ,q0 ,,yV O I~~LO? 80*
I,’VSC*L ) I_ SLOT 8011
CA L L  A 44I 5( ...$,.~yL/7~~,~~IH H IZGsT5 , F? .11.YL,90,,VLO ,YLSCA L) I_ S L O T  806
C ALL A1 l S (0, ,•YL/2 ,,ql.4TI~~I, M RS. .q.(XF•40)/SCALX ,O .,O.,$CALNI I_ SL O T .30 7

I_ S LO T *0_ S
IC A L L Ak t5 ((44F.5I0 1 ,SC_ SL _ S , Y( ,7.,IO H4-LU ., ~C9S,•1O,’L ,90.,.VL/2. $VR I_SLIT 809
ISC’L .Y’ISCaL. ) I_SL Ot 810
1 FI TC..O0 .O) CA LL PLOt (( XP•X0 ) ,SCALX ,.YL ,2.,3) I_ S L O T 8*1
I4- (TI: .fO. 0) C44 LL PLOT ((OP.*0)/ACALII.VL/2..C) b _ S LOT 812
C A LL PLOT ((OF•X0),SCALX ,YL/2 . .5) b_ SL O T 8*1
C ALL P I CT ( 0 , , Y L, 2.,7) 3 _ S L O T  SIu
_ S 4 - A C ( I )  • 1 . / Y L_ S C A L 1_ S LOt 8*5

‘‘~~C (2) • O .flflI#YR SEA L I_SLIT 82*
~‘‘C(3) • O ’AC( t) I_ SLIT 8*1
V 4 - A C ( 4 )  • I ./YV S CA L I_ SL O T S I_ S
‘ 4 - 0 1 ( 5) • Y 4 - & C ( ? )  b _ S L I T  6 (9
03 i1 14 11.o.9 b _ S L O T  670

I73~ Y4 A C(I1 )S .003 I_ SL O T P.21
*4 -ar S I ./_ SC 1L * 1_ SLIT 4422

*0 DI _SS I I j ’  9 I_ SLIT 823
C II 111.0 00 00? PLOT D ISEHIRGO I_ SLOT 8244

IF (T 0,Ot),0.A_ SO,I, IQ ,3) GO TI) PS I_SLIT 823
COWS YL,a..(1.5).0,5 I_ Slot 826
C AI.l PLOT (fl~~, 4),. 5) b_ SLOT SC?
(44 • I I_SLIT 62_S
IS o _ S u B b_SLOT 629
440 .1_ SO to_ S I T I_ SLIT 650

46



£51 £~ 1 A I l  A ( ~ 
‘
~~AVM I lJk~LL wri

I_ S Ux  S ‘I 1~~LLI  6~S1
65 C AL l 440101 _ S (X,V,VF _SC, *P IC,90,%F,lNOC.I~I0.I.1Ut4IT) 1 .1* ? 632

GO Tlj ( 7 1 .  4 0 0 ) ,  4(44 I_ S LO T 1.5$
70 1F(I.OC .L4- .0) (.0 TO a1

~ 
10L0 ? 814

72 ISU IISI SI P’.I IN LE T 4455
I 4 - ( I S U h,(4f.199$1 1~~i .I~.i 998 I_ S L O T  636

1_ S L O ?  631
V Y ( 1 5 1 tI)IY (I) I_ S L I T  036
I U .GT .5) VYCISUII )svv (ISU B,, CO R I_ S LO T  $39
IP (T5 $.Eo .1 990) GO TO 80 I_ SLOT 840

• (.0 TO P.., 1_ SLIT 0441
80 Yx(tsI)41.1)Sn . 2_ SLO T 8u2

)4X (1511I1.2)I1 .0 I’•LOT 444 3
I_ S L O T  8414

Y Y ( T S ’ I I ~. 2 ) — T .  I_ S Lo T 6415
C PLOT CURVOS 1 1)1) _ S Q T PLOT 14 - E l.IIJAL TO 20110 TP’ROLIGI400T) I_ SLOT 844_S

14 - (NYC bSt ’ I4—2 )  .EO. O ,o ,AoO . 1_ S LO T 04 1
I Y Y(IS14).T).OQ .n.fl,A_ Sn ,YYCI5UH),00.0.0) GO TO eS I_ SLOT 8448
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