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B.1 GENERAL INFORMATION

B.1.1 Summary

A Seaway capacity model was developed to determine the navigational
guidance system performance requirements which would allow improvement in the
capacity of the St. Lawrence Seaway. This capacity model provided the rela-
tionship between Seaway capacity, maneuvering room requirements and electronic
navigation positioning accuracy. The annual Seaway capacity was analyzed
taking into account the restraints of high winds, low visibility, ice, and the
removal of floating, lighted navigation aids during the winter months.

Program AWCAP (A11 Weather CAPacity) computes the capacity of the
St. Lawrence Seaway for ships using visual only navigation and for ships using
visual plus electronic navigation. The input to AWCAP includes Seaway reach
characteristics, meteorological data, and ship characteristics. The ship
characteristics which include hydrodynamic force coefficients are used to
determine the ship maneuvering requirements in those reaches whose currents
and winds can be considered constant. For those reaches whose currents and
winds cannot be considered constant, the maneuvering requirements are deter-
mined using program MANVER, discussed in Appendix C.

Reach and ship input data are entered on punched cards. Meteorological
data consists of punched cards for the water temperature data and magnetic
tapes for the weather data.

The capacity and constraining reach for a given daily time interval are
the basic output of program AWCAP. The analysis of the capacity results is
provided by program ANAWCAP (ANalysis of A1l Weather CAPacity).

Program ANAWCAP sums the daily time interval capacity results to
obtain the daily, weekly, yearly, normal season, and extended season capacities.
ANAWCAP also determines the number of times each reach constrains capacity
(the capacity is equal to zero) for the entire year, the normal season, and for
the extended season.

Program AWCAP required approximately 12 CP* seconds to compile and
350 CP seconds to calculate the annual capacity of the Seaway. Program
ANAWCAP requires approximately 2 CP seconds to compile and 15 CP seconds to
analyze the annual capacity results obtained from AWCAP.

* Times quoted are for a CDC-6500 computer



B.1.2 Environment

A.

B.

User Organizations:

Transportation Systems Center
Kendall Square

Cambridge, Massachusetts 02142
Attention: George Haroules

St. Lawrence Seaway Development Corporation
Federal Office Building #10, Room 836F

800 Independence Avenue, SW

Washington, D.C. 20591

Attention: David C. N. Robb

Program was developed at the computer center located at:

Naval Surface Weapons Center
New Hampshire Avenue

White Oak, Maryland 20910
CDC-6500 Computer System
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Doggett, L.E., et al., "Almanac for Computers for the Year
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Tippetts-Abbett-McCarthy-Stratton, "Study of Stability of Ice
Cover - Phase II, Hydraulics Under Ice-Free Conditions,"
October 1972.

Grumblatt, J.L., "Great Lakes Water Temperatures, 1966-1975,"
Great Lakes Environmental Research Laboratory, NOAA Technical
Memorandum ERL-GLERL-11.

Majewski, W., et al., "A Study of the Thermal Balance of the
Saint Lawrence River by Digital Simulation," National Research
Council, Division of Mechanical Engineering, Report LTR-HY-5,
March 1976.



"Principles of Naval Architecture," Revised, Third Printing,
Society of Naval Architects and Marine Engineers, 1974.

Farwell, Capt. R. F., "Farwell's Rules of the Nautical Road,"
Naval Institute Press, Annapolis, Maryland, Fifth Edition.



B.2 APPLICATION

B.2.1 Description of Programs AWCAP and ANAWCAP

The two programs--AWCAP and ANAWCAP--were developed at the request of
TSC and SLSDC to determine the effect of electronic navigation accuracy on
the yearly capacity of the St. Lawrence Seaway. This annual capacity was
analyzed taking into account the restraints of high winds, low visibility,
ice, and the removal of floating, lighted aids during the winter months.

This analysis was performed as follows:

« the day was divided into ten periods as shown below

2 I3l 4 1 s 1 6 17 1gl o | 30 |
A a F Y F N b - 3
| 6 9 12 15 | 18 21 hrs
Sunrise Sunset
N —— N —
Night Day Night

- the Seaway was divided geographically into 103 reaches and meteor-
ologically into 3 sectors

1

I
4
3

F Op—

- the meteorological data was then utilized to estimate the levels of
visibility and wind speeds for a particular time period and Seaway sector

- average capacities--ships per unit time--were calculated based on
visibility, wind, reach characteristics, and ship characteristics

« the total number of ships processed was summed using program
ANAWCAP to obtain the annual Seaway capacity

B.2.2 Equipment

Programs AWCAP and ANAWCAP can be run on the Control Data Corporation
6400, 6500, 6700 computer systems. A1l weather data has been stored on 7-
track magnetic tapes that are unlabeled and have a density of 800 bpi. Per-
manent files may be created from these tapes.

B.2.3 Structure

Program AWCAP calls five subroutines and two function statements.
Figure 1 shows the calling hierarchy for the various subroutines and function
statements.



Main Program

AWCAP ™
Subroutine Subroutine Subroutine Subroutine
MAXDIS SUNRS STAMAN DYNMAN
Subroutine Function
CHCOEF DTAB

Function
TABX

FIGURE B.1 STRUCTURE OF PROGRAM AWCAP

The function of various subroutines and function statements are
enumerated below.

Subroutine

MAXDIS checks all the reaches of the Seaway and finds the maximum
distance which includes a sufficient number of navigation aids
to fix position visually over the entire Seaway.

SUNRS calculates the times of sunrise and sunset for each day of
the year.

STAMAN calculates the static maneuvering width required for a ship to
operate in a particular reach under given wind, current, and
visibility conditions.

CHCOEF is an interpolation algorithm that generates the forces and

moments acting on ship operating in shallow waters and narrow
channels. A detailed explanation of CHCOEF is given in Appendix
c.




DYNMAN contains the results of program MANVER (see Appendix C) which
calculates the dynamic maneuvering width of a ship operating
in reaches that have significant cross currents. Reaches 44,
50, and 56 were Seaway reaches that required analysis using
program MANVER. Results of MANVER are entered into DYNMAN
in tabular form as a function of ship speed, wind speed, and
reach number. The dynamic maneuvering width for particular
wind and ship speeds is determined by interpolating the tabular
results using the function statements DTAB and TABX.

Program ANAWCAP is the capacity analysis program and contains summing
and frequency-of-occurrence algorithms.

B.2.4 Description of Input Data and Output Results

The input data to program AWCAP consists of reach characteristics,
ship characteristics, and meteorological data. Reach and ship data are
input as punched cards while the meteorological data consists of both punched
cards for the water temperature data and magnetic tapes for the weather data.
Tables B.1 through B.6 present a description of the input.

The input data to ANAWCAP is the output from AWCAP. This data
consists of the day, time of day, capacity, and constraining reach for each
of 10 daily time periods for an entire year.

The output of ANAWCAP consists of the weekly, daily, yearly, normal
season, and extended season capacities. ANAWCAP also determines the number
of times a particular reach becomes constraining (capacity drops to zero)
for the entire year, the normal season, and the extended season. A sample of
the output from ANAWCAP is presented in Section B.5.



NWPB
NXALP
XWPB
NYPB

XYOP(I,d,1)
XYOP(I,J,2)
XALPHA(I,1)
XALPH(I,2)
XALPH(I,3)

TABLE B.1  SHIP MANEUVERABILITY DATA

Number of observations in NYPB array
Number of observations in XWPB array
Channel width/ship beam array, w/B

Number of observations for each channel width/ship beam
parameter

Distance from channel centerline/ship beam
Dimensianless side force, Yo'

Water depth/ship draft, H/T

x

o,



Reach (I,N)
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TABLE B.2 SEAWAY REACH CHARACTERISTICS ARRAY
I = Reach Number (I = 1 to 103)

Element Description

Reach Type: 0 - lock
1 - two-way dynamic reach
2 - two-way static reach
3 - one-way dynamic reach
4 - one-way static reach

5 - non-constraining bridge

Upbound course, °T

Minimum width, ft

Minimum depth, ft

Beginning reach mileage, statute miles

Ending reach mileage, statute miles

Upbound speed 1imit, mph

Downbound speed 1imit, mph

Current speed, fps

Current direction, °T

Minimum distance which includes sufficient number of
navigational aids to fix position visually during normal
season, day, upbound; miles, statute miles

Same as 11 - downbound, day

Same as 11 - extended season, upbound, day

Same as 11 - extended season, downbound, day

Same as 11 - normal season, upbound, night

Same as 11 - normal season, downbound, night

Same as 11 - extended season, upbound, night

Same as 11 - extended season, downbound, night

Electronic navigation accuracy of reach, ft

Daytime visual navigation accuracy, ft

Night-time visual navigation accuracy, ft

Indicator noting whether reach could have ice problems
(no river steam when ice is present) during extended
season operations

0 - No
1 - Yes

NOTE: This could also be used to store ice thickness
data which could then be used to determine if
maneuverability is a problem. Leave this for later
time, however.



Ship (I,N)

00 N O o1 s W N

10
11
12
13
14
15
16
17
18
19

TABLE B.3 SHIP CHARACTERISTICS ARRAY

I = Ship Number 1 - Salty

2 - Laker
Element Description
Length, ft
Beam, ft
Sail area of ballast draft, ft2
Ballast draft, ft
Sail area at deep draft, ft2?
Deep draft, ft
Normal season locking time - up, min
Normal season locking time - down, min
Extended season locking time - up, min
Extended season locking time - down, min
3\
Yb
,
'YG .
L Hydrodynamic force coefficients used in
Ny equation of ship motion.
Y
yo
N
yo /
Al
A2 Coefficients used to determine ship speed as a
function of visibility.
A3



EXTSEA (I)
1

G o ~w N

TABLE B.4 EXTENDED SEASON EVENTS ARRAY

Number of days after
aids are pulled

Number of days after
Number of days after
Number of days after
Number of days after

Number of days after
aids are reinstalled

Element Description

1 October when

1 October when
1 October when
1 October when
1 October when

1 October when

10

floating navigation

ice forms

ice Tockage begins
ice Tockage stops
ice disappears

floating navigation



TTRNBK
TICELK
D1,D2,D3

NELEC

1D

IDRAFT

TABLE B.5 LOCK AND SHIP PARAMETERS

Time for lock to turnback, minutes
Time for lock to lock through a load of ice, minutes

RATIO = D1+D2xNDAY+D3«NDAY**2
Ratio of upbound ship transits to total ship transits

Integer indicating that ship is fixing position visually
only((?) or both visually and with an electronic navigation
aid (1

Ship identification 1 - Salty
2 - Laker
Draft identification 4 - Ballast
6 - Loaded

11



TABLE B.6 WATER TEMPERATURE AND WEATHER DATA ARRAYS

WATEM(I),I=1,366 Daily water temperature for the entire year for Seaway
Sector 2

(IYEAR,MONTH,IDAY,IH, (WXTAPE(I,J,K))

IYEAR YEAR

MONTH MONTH

IDAY DAY

IH HOUR

WXTAPE(I,J,K) K = Weather Station Number ;
3

(<]
]

Weather Time Interval 1-8

—
1]

Element Number 1 - visibility, statute miles
2 - wind speed, mph
3 - wind direction, °T
4 - air temperature, °F

12
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B.3.1

B.3 PROGRAM INITIATION AND EXECUTION

Initiation of AWCAP

To begin processing AWCAP in the BATCH mode, the following control

cards must be implemented along with the main program deck, input data deck,
and 3 permanent files or tapes of the weather data.

B.3.2

JOB CARD XXXX,CM70000,T2000.
USER CARD USER,508.
FILE ID CARD ATTACH(TAPE7=WX1) (DORVAL WEATHER)
FILE ID CARD ATTACH(TAPE8=WX2) (MASSENA WEATHER)
FILE ID CARD ATTACH(TAPE9=WX3) (WATERTOWN WEATHER)
TAPE ID CARD REQUEST,TAPE10,F=1,LB=KU,D=HY,P0=W,VSN=100.
FORTRAN CARD FTN.
LGO CARD LGO.
7-8-9 CARD 7-8-9
MAIN PROGRAM DECK PROGRAM AWCAP ( )

END
7-8-9 CARD 7-8-9
INPUT DATA DECK INPUT DATA
6-7-8-9 CARD 6-7-8-9

Initiation of ANAWCAP

To process ANAWCAP in the BATCH mode, the following control cards

must be implemented.

JOB CARD XXXX,CM60000,T100.
USER CARD USER,508.
TAPE ID REQUEST,TAPE10,F=1,LB=KU,D=HY,P0=RE,VSN=100.
FTN CARD FTN(PL=50000).
LGO CARD LGO.
7-8-9 CARD 7-8-9
MAIN PROGRAM DECK PROGRAM ANAWCAP ( )

l :

END

6-7-8-9 CARD 6-7-8-9

B.3.3 Execution of AWCAP and ANAWCAP

Execution of the program AWCAP can be modified by changing certain

controls in the input data deck. The program is approximately 1200 execut-
able statements long and compilation time is approximately 12 CP seconds.

13



AT11 AWCAP capacity results are written onto a 7-track magnetic tape.
This tape is then used as input to program ANAWCAP.

Program ANAWCAP is approximately 155 executable statements long and
compiles in 1.4 seconds.

14



B.4 SUMMARY OF CAPACITY VERSUS ACCURACY RESULTS

A summary of the computer runs made using program AWCAP is presented
in Table B.7. Results of these runs can be found in Tables B.8 through B.16
and in Figures B.2 and B.3.

15
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TABLE B.9 FREQUENCY ANALYSIS OF NUMBER OF TIME INTERVALS

A NON-LOCK REACH CONSTRAINED SALTY SEAWAY CAPACITY

Salty, Loaded Tice Tockl™ 0.0 Vship = vspeed s Year 3
Constraining E?gc Electronic Navigation Positioning Accuracy
Reach Nav-Aid 0' 30' 60' | 100' [ 150' | 200' | 250' | 300
1 14 14 14 14 14 14
20 77 77 77 77 77 77
21 25 10 25 25
22 251 251
24 57
26 16 8
27 13 5
34 211
37 6
39 94
42 41 59 44 43
43 59 68 65
44 19 111 99 99 44 10 19
47 6
48 56 62 56 56
50 56 77 66 66
56 11 11
73 4
80 70
81 49
83 2
84 3 51 39 35
85 33
86 24
87 16 16
88 6 20
89 2 2
90 5 14
92 20
93 17 17
95 2] 5 1
100 24
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TABLE B.11 FREQUENCY ANALYSIS OF NUMBER OF TIME INTERVALS

A NON-LOCK REACH CONSTRAINED SALTY SEAWAY CAPACITY
SHOWING THE EFFECT OF SHIP SPEED ASSUMPTION

Salty, Loaded Year 3 Tice Tockss 0.0
No Electronic Navigation Positioning Accuracy]
Constraining Elec Vship = f(VISIBILITY) vship > vspeed limit
Reach Nav-Aid 30' 60' | 100’ 30' 60' 100'
1 14 6 6 14 14
20 77 77 77
21 25
22 251
24 57
26
27
34
37 6
39
42 41 8 8 6
43 59
44 19 12 105 95 11 99
47
48 56
50 56
56 2 11 11
73 4
80 70 11 1 7
81 49
83 2
84 3
85
86
87
88 6
89 2
90 5
92
93
95
100 24
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TABLE B.13 FREQUENCY ANALYSIS OF NUMBER OF TIME INTERVALS
A NON-LOCK REACH CONSTRAINED LAKER SEAWAY CAPACITY
SHOWING THE EFFECT OF SHIP SPEED ASSUMPTION

Laker, Loaded Year 3 Tice lock = 0.0
No Electronic Navigation Positioning Accuracy
Constraining Elec Vship = f(VISIBILITY) Vship B Vspeed Timit
Reach Nav-Aid 30' 60" | 100° 30" 60" | 100’
1 14 6 6 14 14
20 77 77 77
21 25
22 251
24 57
29 6
37
42 A 8 8 6
43 59
44 19 23 105 95 111 99
48 56
50 56 2
56 11 1
73 4
80 70 11 1 7
81 49
83 2
84 3
88 6
89 2
90 5
100 24
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B.5 FLOW CHARTS
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Paoecram AWCAP

START

Renp CowrroL CaArps

D[MENSI0n/ __ARRAYS

ReEAD ARRAY OF MANEVVERABILITY
FoR A SHIP OPERBTING /# SHALLOW WAZFRS
AND  SVARRowW CHANAELS

COFFFICIEANTS

ReaD ReupcH Array

REgD SHIL  ARRAY

READ EVENTs ARRYY

READ T7T7x#WBK, TICELK, b4, D2, D3, NELEC, ID, TORHFT

(D—

CompuTE DIsmnD
compute DISMNN
comevre D|SMED

COMPUTE DISMEN
|

NYEAR = O
NDAY =0
NTIme = 0O

NYEAR = NVYEAR +1

I
YRCAP=0.0

Reap DAILY WATER TEMPERATVRE ARRRY Fon

THE ENIRE YEAR

NUm = Numpny ( MYEAR)
RIce = 1.0

f30




“NOAY= NDAY +41

Gr
|
RATIO = DL+ D2 #NDAY + D3 ¥ NpAY#*2,

READ WEATHER DATH FoR SEAwARY sécree Z - Dorvadl
ReEndD WERATHER DATA FOR SEBWAY S&cTpR 2 - MASSENA
READ WEATHER DATH ForR SEAWAY SECToR 3 - WATERTo AN

CALCYLATE SWRISE AND SUNVNSET

e = |
ND =0

NDELT = O

S—

NDELT= NDELT +4
I
ND=ND +4

HouR= 3.% (NDELT- 1)

4.

,—A&< IF( HOUR, GT, SUNRIS >YE$—|

DTIME = SUNRIS = HOUA DTIME = SUVSET - HovR

I J

NO —_ V&S
—< IF(DTIME. GE.0.0.AND.DTIME. LT. 3,0) >_

DELT(ND) = 30 DELT(ND)= DTIME
TINT (ND)= NDELT TINT (D)= NDELT

DELT(Wp+1)= 3.0-DTIME
TINT(ND +4)= MDELT
ND=ND+ 4

NO- - YES
< | (NDELT.EQ,8 >

31




Tim(1) =0.0

(AT=1]

NTT= NTT + 1
|
TIMWTT) = TIMWTT-1) + DELT(NTT- 1)

—2<\rwrr.e9, 10) > 22—

WATEmM (NoayY) = )8 ¥ WATEM (may) + 32.0

NTIME =0

(1) —

NTIME= NTIME + 1.
|
T= TINT (NTImE)

TIME= TIM(NTIME)

I
II=0

~p—
|[1I= ZT+ 4

WATEMP (TT)= WATEM(NDAY)
\F(IZ, 9, 1) WATEMP(ZI) = WaTEM(NDAY) - 2.0
\F(IX, EQ. 2) WATEMP (TIT)= WATEM (MDAY) +1.0
IFC WATEMP(T3). LT, 32,0) WATEMP(Z3)= 32,0
DTEMP( TT)= (WATEMP (13) - WATAPE(4, T; 1D)) #0.087

]
»o YES
< \F(bTEMP (IT).6T.00) >

RIVSTM(TI) = WXTAPE(L, T, TZ)/tew.0 |  |RWSTM(ZZ) 2 20 $(E1P(-0TEMA(zD) +(1.0~EXP(-DTEMma(Z))¥-

TANH(0.38 ¥ WxTAPE (2, T, IE)))
|

]

MO - . Ye&s
< \F(IT.6¢.3) > (C)
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7

Vismwo = MIVG( wxrare( L, T, 1), WATARE(4,T,2), WxmeE (4,7, )
Vismwo = VIsmaO//000, O

VismwRr = Amna( RvsTm (), RWSTm (2), RIVSTM (3))

Vismin= Amini( vismwo, wsmwes

wivomx= MAX0(wiT4PE(2,T,4), wirare(2, 7,2), WATAPE(2, T, 3)>
WiNDLL = Winpmx x SIv( 48S(( 336.0 = WXTAPE(3,3, 1) ¥10,0)/57.296))
WINDCL = winpmx ¥ SIN( ABS((25¢.0 ~ WXmPE(3,T, 3) % 10.0)/ 57, 29¢))
WIND SLB = WiNoM X% Sin/ (AES((237.0 = WXTAPE(R, T, D) #10,0))57.29¢))
WINDVES = winpmx & un (ABS(( 287.0 — Wx7ARE(3,7, 1) ¥ M0} 57, 294))

NO HAVE THE LIGHTED, FLOATING, NAV-AIDS YES
BEEN PULLED?
IF( W4y, GE. ExTSER(WVEAR, 1) . AND. NDAY. (s EXTSEA( N YERR, ¢))

33



TLOCKNO = RATIO & SHIP(ZD,7) +1.0- RATIQ)¥ SHP(ID,8) +
TTANBK % ABS( 1.0-2.0% RATIO)
I
TLOCK = TLOCKNO

NO IS IT DAVLIGHT YES
: IF(T1MmE, GE. Suv1S . AnD, T/ME, LT, SUNSET)
CAN SHIP PRCEED VISUA THRY Y&s A,
i°<*rne tsNrneoec seawny, L»‘iu!ur ia< e 53\5‘;6’,72“%5534,1’,'%"&‘ LY THRY Yes
\FCVISMIN - 6T, DISMAN) VB CVIsMIN. T, DISMA/D)

™

@
ARE WINDS Low ENOVGH To Aliow TRAFFIC To

‘ VO PROCEED THRY BRIDGES /v BEAUNARNOIS CANAL T YES _
IECwiNDSLE . LT. 29.0. OR . WINDVFB.LT. 29.0)

CaP= 0.0 -
E WINDS KI6H ENoVGH TO FORCE TRAFFIC
CONREA= 25 VO To 1-WAY /N Sourw SswoRE Candl. T Yes
IFCwivoLL. 6E, 15,08, WinOCL . 6E, 13.5)
cAP= DELT(WTIME)/ TLocK cap= DELT(NNME)/ (TLocKk +TTANBK)
CONREA= 4 CONREA= 14

carnc(nTime) = CAP
CoNSTR(NNME) = CONREA

&)
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TLcKEx= RATIO ¥ suip( £89)+( 4.0~ RATI0) % Sw1P (30, 10)+ TTAVEK #485(1.0-2,0 £RHTI0)

I
MO T5 ICE PRGSENT i~ SOuTH SHORE CANAL T YES
IF( /DAY, GE. Exrsca(nyEnR,2).AND, NDAY, LT, EXTSRA (NYEAR, 5))

VIsmiN = VIsmAo

TLOCKNO = Ratox Sme(z0,7) + (1.0-RATI0) ¥ 5117(208) #
TTRNEK * 485(1.0- 2,0 +£9770)

1
TLocK= TLCKNO
NO ] DOES ZCE LOCKAGE OcciR Yes
1E(MDny. 6E, EXTSEA(NYERR, 3). AND, NORY, LT, EXTSEA(N YEAR, 4)
TLOCK = TLCKEX TLOCK= Tickex + TicaLk # (3- RﬁT'O)/RICE
| 1

e 1S IT DAYLIGHT 7. VeS
' \E(TIME. GE, SUVRIS. AND. TIME LT, SUNSET)

CA, SHI/ ROCEED Vis ALL}’ E CAN- SRIP PROCEEBD
‘ No THRY THE ENTIRE SEAWARY, MIEHT f \& ALOC‘HRU THE sn%m% sﬁ%’fi‘gﬂ P\ YES
IE(VISMIAN . GT. DISMEA ; 1ECvismin. GT. DISMED

/N

®

ARE WINDS LOow OUGH TO AlLow TRAFEIC
NO < To PROCEED THRU BN T Besunnenart YES
' canaL ?
\F ( WINDSLB.LT, 29,0 « ORs WINDVFB,LT. 28,0)

GAEHO CAP= DELT(NTMEY (nock+ TTANBK)
CONRER= 25 CONRER » 52 )
i T
, I
APRC(NTIME) = CRP
CoNSTANTINE)= CONREAR

® =



NREACH = ©
carAc (vrmE) = [0ddo 0

@ j Sym '—‘Oi

ReAcH- BY- REACH ANALYSIS oF

SEHwy
WNAGACH » NREARCH + L

NO Is Remuszlgzz; -?Coﬂtnbd/ﬂlda- YES |
\=  REACH(NRRACH, 1), EQ. 5.0

NO ZS REACH MOT A LOCK? YES
\/\ \F(REACH(NREACH, 1), VE. 0.0)

REACH 1S A LocK
sum= 0.0

|

I REAcH /v SecToR 1- DoRVaL!
IF(NREACH. LT 42) K=1
7s REACH /N SECTOR 2= massevy {
\F(NREACH .6E. 42 . AND. NREACH. LT, 80) K=2
IS REARCH /N SECTOR 3— waTearowa’?
1r ( WREACH.GE, 80) K=3
]
VISosR = WXTAPE(4,7,K)/7000.0
wse = Wxrare(2, 3 K)
wWoIR = WATAPE(S, T, K) #/0
ATEMPR = WXTAPE(4, T, K)
VISRSR = RlV?m(K)
VIsSMNR= AMINL(VisoBR,VISRSR)
|

HAVE THE FLOATING  LIGHTED Nav-A1DS Beewn
puLLED 7

IF (NDAY. 6B, EXTSEA(NYSAR, 1), AND, NDRY. LT. EXTSEA (NVEAR, 6))
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2

| NO < IS I'T DAYLIGHT ? YES
IF (TIMe. GE, SUNRIS. AND, TIME LT, SUNSET

VIsugc = RencH (VREACH , 21)
DSNAVU= ReACH (NREACH, 15)
DSNAVD= RBACH (VREACH, 16)

ViIsvac = REACH(MREACH, 2)
DSNVAVU = ReacH(WREACH, 1)
DSMAVD= REACH(NREACK,2)

»O DOES I<E OccuA IV TH)S REAcH T YES
|F( REACH( MREACH , 22), E. 1,0)

RiveR STeam /S AMOT
PRESENT,

VisSmnNR= VISOBR

O Is IT DAYLIGHT 7 YES
\F( TIME.. 6E, SUMRIS. AND, TAME . LT SUNSET)

\/ISUAC = REACH (NREACH, 21)
DSNAVU= REACH(WREACH, I7)
DSA/QVD 2 REACH(VREACH, 18)

VIsuac = REACH(VREACH, 20)
DSNAVU= REACH(WREACK, 13)
DSNAVD = ReAcH( VREACH, 1Y)

®
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%

Y DoES SHIP HAVE VisvaL YE
0 NAV/ISATIoN SYSTEM omy 7 >— 5 r
1~ (WELEC, £5, 0)

MO/ caw
IW(VismmR . 6T. DSa/avUL)

SHIP PROCEED VISuaLLy LABOLA0D ?>_YEL_@

!

MO CAN sHIP PROCEED VISUALLY DownNBIMD! YES
] IF(VISMNR. GT. psS/AVD)

CAPac (NTimE) = 0.0
CONSTR(NTImE ) = NAE,

ACNAVD = VISUAC

Does Ice Occvr iv Tuis REHCH ? YEeS

F(NDRY. CE, EXTSEA(NIENR, 2), AND  NOAY.LT, EXTSEA (W vERe, 5))
I|F (REACH (WREACH, 22) . E®. 1.0)

AMAND L= SH)P (ID,2))2,0

ZS REacy pywvamic ?
Ao IF(ReAcU (MeEACH, 1). EQ, 1.0) YES
IF(REACH(MeACH, 3). EG, 3.0)
CALL STAMAN CALL DYV man/
I ]
AMANDL = STazm AMANDL= DYNM
[ I

ALLowD= 0.5 x REACH(NREACH,3) = AMANDL - ACNAVD

NO / CAN SHIP PROCEED DownNBaw

\UF(ALLOWD. 6T, 0.0)

carrc(NTIime) = 0,0
CONSTR(NTIME) = NARE ACH

:}&.

SUM= sum +(Reacu(wneacy,6) - Reach (WREAcH, 5))/

RencH(NReACH, 8)

@




NO CAN SHIP PROCEED Wsmuv
Down BOWVD ‘
IF(VISMNR. GT: DSNAVD)

ACNAVU= VISUAC Acmvu..-. Visupc
AcvavD= VISUAC
- A0 DOES ICE OCcUR IN THIS REACH ? s
| \F(NDAY, GE, EXTSEA(NYEAR,2), AND.NORY LT, EXTSEA (WAAR.5)
IR (REACH (NREACH, 22), £Q), 1.0)
AMANUL = s#1P(T0,2))2,0
o Is Reacn Dywamic? Yes
IF( REACH ( MREACH, 1), EQ. 1.0) '
IF (REACH(NRERCH, 3).EQ, 4,0)
CALL STAMAN CALL DYNM4N
L
AManU L = STarm A = Oy
ALlowU = 0.5 # REACH(VREACH,3)= AMANUL = ACNAVU
l s
Ao < CAN SWIP PROCESD UPBoumD ? \ V&5
IF(ALLow . &T. 0.0 >
CAPAC (NTIME) = 0.0 Sum= sum (ReacH(nasACH, ) ~ ReacH (MAEAcH, 5))/
CONSTR(NTime)= NREACH ReACH(VREACH, )

&
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L5 VISUAL OR ELECTRMWIC NAVIGHTINW
REQUIRED 7

TFCVISMNR . 6T, DWARVU) ACVAVU = Visv4c.
TF(VIsmwR, LE. DSW/AVR) Acwgvd= REncH (MREACH, 19)
1F(Vismane, GT. DSNAVD) AcnvavD= VISUAC
TF( VISMNR,LE, DSNAVD) AcAAVD ™ REACH (MREACH,19)

L) -

SHIP SPEED IS DETERMINED As A
Funcrionw oF Visigiuty
Vswip = 29,56 K(VIsmwR/2.0) kr 0.6215
I
VSHIP Mys7 BE E@VAL To OR LESS THaN
THE SPEED LIMIT
VSHIPY = VsH/P
IF (VsH1PU. GT. REACH(NREACH, T)) VSHIPU= REACH (NREACH,T)|
VSHIPD = VSHIP
TF(VsyIPD. 6T, REACH (WREACK, 8)) VSHIPD = REACH(weEAcH, &)

e Yi
—o<u=( VSHIPU, E®,0.0 . AND, VSHIPD. E®, 0.0) >Es—

CAPAC(NTIME) = 0,0

0 DOES ICE OccuUR IN THis REACH ¢ yes . "
‘AL<'F(” DRY, G-E.EXTSER(VYEAR, 2). IND. N ORY,LT, EXTSER (WYEM,5)) ) CONSTR (NTimE) = /VREN

IF( REACH(NREAH, 22) . B, 1.0

©
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v

.

E CRNARL

. /V 0 IS THIS REACH PART oF THE Sourd
SHOR HL 7 »»

TF(nvrEacH, LE, 20)

. YES

NO

AMANUZ = smp(1D,2) /2.0
AmawD2 = SHIP(Ib2))20

|

TS REAXCH 4-waYy BY Seswny

REGULATIONS ?

IF(REACH(NREACH, 1).6T. 2.0) /

A

YES

AllowU2 = 0,25 X REACH(NVREACH, 3)—Amanu 2-Acvayul
ALLOWD2 = 0,25 # REACH (MRENCH,3) ~AMAND 2~ AcvAYD

__A/%

CAN SHIP TRAFFIC PROCEED, 2-WAY
1F(ALLOWU2, 6T. 0,0, AND, ALLowp2. GT. 0.0)

Amraud = sHip(zp,2))2.0
Arinmn Dl = swip(ro,2)) 2,0

41

AMANUL = SKHIP(TD,2) )2,0
AmAND L = SHIP(T, 2)/2.0

YES

SUM=0.0

CAP= DELT(NTIME)/ TLOCK
CONREA = NREACH

®



NO [/ IS REACH 1-WHY 8Y SEAwgy YES
REGCUATIons 2
ZF(REACHWEEACH, 1), 6T, 2.0 )

o IS ReAcH pywagmic ?

YES
IF CREACH (VREACH, 1), EQ, 1,0) -
1F (REACH (MReAcH, 1).EQ, 3.0)
CALL S79mnn CALL DYwminr
Amany2 = s7arm AMANYZ = Dyym
CALL STHMAN cALL Dywmun/
VAmun o2 = szqarm| ANgap2= pywm

ALLowuz. = 0,25 RercH(NREACH,3) ~ AMANIY 2 - ARy
ALLowpz * O, 25¢ ReacH(NREACH, 3) ~ AMAN D2 ~ACNA VD

IS SA1r T4AFFIC ForcEp To \
M PRocEED 1- WAy 7 YEs

IF(ALLowuU2, LE, 0.0) /

TF(ALLowD2, LE, 0,0)

s = 0.0 IS REAcH Dywamic 2 YES
um l ~vo TF(REACH(VREACH, 1).E¢, 4.)
IF(REACH(NREACH, 1), E@,3)
CAP= peELT(NTIME)[ TLoCcK

ConRepn= NREACH —_I |

CALL STHMpn CALL dyNman

AmBrn UL = STR7Y RMANUIL = Dywr)
CALL STpnmmrnv CALL DXYwmrnN
AmanpL = STQ7m AMmANDL = DYy M

L [

G —

AlLLawd= 0.5 #REACHWREACN,3) ~ AMANUL - ACVAVI,
ALLowD = O.5% REACH(NREA®,3) ~ AMandl ~ A wnv D

S
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THE CAPAATY FOR A BIVEN T/imE PEg10) IS

THE Mivimem vaLvE o©F THE REIcCH YES
CARCI T7€S ,

IF(CAP. GE, CAPIC (wrmre))

NO

CAPac (NTme) = CAP
CONSTR(NI1m €)= CONREA
L

£_<,F(”A£4cﬂ.~s./o3) > 7as @ |

WRTE (10, 2050) NDAY, NIImE | CALAC(Wrime), Conste (Wame)

No JE.
@O——<\rwnme. 9, 10) =

MO YES
C———1e(wom. £g. 1umpa) (wwene) >
@D——< rwiear.cp8 >-IES

( sTOP )
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SV

( sSTART )

con=3.14159/180.
NDAYS =273

YES

BAOUTINE SUNAS(NDAY, IYEAH,SUNBLS,.SUNSET)

(arenmes )
IYEAR=6B

NO

NDAYS =274 \

TR= NDAY+NDAYS+11.0 [2%.0

—

—

< TYEARF 6B AND -rmaésj

\YES

nO

TR=TR-365.

B

(zvenmes AND TR7366. )’15

XMA =

0, 9856 ¥ TR- 3.25]

XLA= XA +1,916 % SIN(CON¥XMR) +
0.0 %SIN(cON+2. 4XMA)+282.565

G

TR=TR-366
NO
YES XLA=XLR-360.
ND T

®




NQLR = .0 +)XLRA /490.0
ALPHAR =ATAN (0.91746 ¥sIN(cON*XLR)/
cos(con¥xLR))/CON

.
< /

NO

ALPHAR ZALPHAR-360.

< ALPHAR Lo.J\"Es

NO

ALPHAR= 360. +ALPHA R

|

NQALR= | +ALPHAR/O.

DIFFR= NGLA~-NQALR

ALPHAR= ALPHAR+DIFFR¥40.0

YR=0.39782 ¥SIN (CON¥ALR)

XR=SQAT (. - YR*YR)

OELTAR=ATAN(YR/XR)/cON

CO8HA = (-0.01454 — SIN(coN# DELTAR) ¥
0. 70715/(,465 (cos (conN-+DELTAR)) %
0.7071)

XH=COSHR

YH=5QRT (J. - CASHR ¥ COSHR)

HR=ATAN(YH/XH) coN

XHR= KR
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&)

{ cosHR»0.0 J\"—“ XHAR=360.-HAR
NO ]

( COSHAR<0.0 y ‘ YHR=270.- (90. +HR)

NO

TIMER=XHR/1S.0+ ALPHAR/1S.0 -
0.0657 4 TR=6.620
SUNAIS= TIMER

(TIIT\ER 40. ‘ SUNRIS=TIMER +24,

— NO

{ TImEHZJU,H SUNRIS=TIMER-2Y4.

NO J

T6= NDAY 4NDAYS +23.0/24.0

< IVYEAR? 68 AND TS 7365S. TS5=T5 - 365.

N

< IYEARSGB AND TS7366. r TS = TS - 366-

[ B
©

a7



Xms =0.9856 ¥T5-3.25
XLS= XM+ 1,41 6+SIN (CONAIMS) +
0.02.4 STN(CON 2. #XMS)+282565

YES

XL57360,0

NO

ALS=XL5-360.

]

NQLS = 1. 0+XL5/40.0
pLpuas = ATAN(0. a1 Tw6 5N (conuLs)/
cos(con+x15))/con

CLPH AS7360. }Ef’

T NO

ALPHAS = ALPHAS-360.

1

{ ALPHAS£0.0 2

ALPHAS = 360. +ALPHAS:

i
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NGALS<1.0 +ALPI+AS/40,0

DIFFS= NQLS ~NQALS

ALPHAS = ALPHAS +DIFFS¥ 490.0

¥5=039782 ¥ SIN(CON4XLS)

X$=5QRT(/ - Y5 £YS)

DELTAS= ATAN (Y5/X5)/cON

COSHS = (-0.0145Y ~ SIN(CO N+ DELTAS)
#0.7071)/(Aes {cas (con 4261 785))
+0.7071)

XHS= COSHS

YHS = SQAT(. 0~ X #& ) LS)

Hs=ATAN (YHS /tus)/con

QcasH_S £0.0 \/ £

NO

HS5=180.0 +HS

TIMES = H5/15.0 +ALYHAS /(5.0 =
0.0657/ ¥15-6.620
SUNSET=TIMES

»

< TIMES £0.0 >155
NO

SUNSET=TIMES +24.0

< TIMES z;w.o\/iEs

No

SUNSET=TIMES-24.0

RETURN
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SUBROUTINE STAMAN (NWwAY, NSHDIR, VSHIPF, STATM)
COMMON WSPR WDIR, REACH(103,23), SHIP(2a,/49), NREACH, TD, IDRAFT, RHO

common /coEfcH/ XY0P(7,11,2), Xwe (7), NYPB(7), XALPHA (11, 3),
NWPB, NXALP

( START )

COURSE = REACH (NREACH,2)
wIOTH= REACH(NREACH, 3)
DEPTH= REACH(NREACH, )
VEUR= REACH(NREACH, 9)
CURDIR =REACH (NREACH,0)

{ curDIR=0. )YE2 CURDTR= COURSE-180.0

XLEN=SHIP(ID,I)
BEAM = SHIP(ID,2)
DRAFT=SHIP(ID, IDRAFT)
SAIL-SHWIP(ID IDRAFT-1)
YV=SHIP(ID,ii)
XNV=SHIP(10, 1)

YOEL= SHIP(1G13)
WNDEL = SHZP(ID, (')
VOSVSHIPX].46€7

FAC) = 0.5 ¥ RHO*NLEN XL N+ VO
FAC2= FACI*XLEN
FAC3=Fac1+ 90

FACY = FAC3XXLEN

yv= YV¥FAC|

XNV=XNVX FAC2
YOEL=YDEL¥FAC3
XNDEL=XNDEL¥FACH
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N\ YES

NSHDIR= J

COURSE = COURSE-I80.0

\YES

NuwAy: 2
e/

YO= WIDTH/H,

il

DEN =YV~ (YDEL/XNOEL)*XNV

< WOIR>I80.0 \/ Le3

WDIR =WDIR +180.0

RELWND = (WOIR - COURSE)/57.29578
RELCUA= (CURDIR-COURSE)/S7.29576
YF1=ABS(SIN(RELWND)HSIN(RELWND MSATL
YFWIND =0.00256 ¥ |. 3+ WSP+WSPAUYF |
VCURX = = VCUR+ ¢05(RELEUR)
VCURY=VCUR¥ SIN(RELCUR)
VTOTX = YO *VCURX
PHIW=YFWIND/(VTOTX#+ DEN)
PHICUR=-VCURY/VTOTX

®
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WOTA = WOIR-180.0




®

Gwnv-l OR NREACH é.zo)lé
NO

“PHIYO=0.0

{. NREACH 725 AND NRAEACHL3M }“
NO

YO=WIDTH /6.

CALL CHCOEF (IN,Y0,U0, TOUTYYO,XNYO

PHIYO= -YO+ (YDEL*XNYO/XNDEL-YYO)/
(VTOTA*DEN)

< ES
PH1Y0=0. /)
No

Y0s0.0
YY0=0.0
YNY0=0.0

|

PHITOT=PHIW+PHICURIPHIYO

PHIM =ARS(PHITOT)

RUDAN 6= (1.0/YDELY* (YV# VTOTX+PHITOT +
YV#VCURY~-YVO*Y0 - YFWIND)

RUDANG = RUDANG¥ 57.29578

STATM = XLEN¥SIN(PHIM)+BEAM ¥
¢0s (PHIM)

STATM=STATM/2.0
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{ 'NREACH 7.5 AND NREACH 7 34 >ﬁ5——

NO

STATM=8TATM+0.083333 4 WIDTH

< RUDAN

STATM = 1000.0

G 735,0 \ YES
74

No

( RETURN )

53




WV WE TS VIV Sy W VTN G b (=) & =t iat s g

cOMMON WSP, WDIR, REACH(103,22), SHIP (2,19), NREACH,
ID, IDRAFT, RHO

( START )

IT=IN+]
DMAX = REACH (I, IN)
UMAX = REACH(1,13)
I=2

< REACH(T,IN) 7oanYﬁ—— DMAX =REACH (I,IN)

NO

UMAX=REACH (T,13)

f

< REACH(T,13) > UmaX

_?I=IZ_—‘w I=1+]

DISMAX = UMAX

.

YES
< omax 7umaY o1  pasmax=UmAx

© |No

( ' RETUAN )
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SUBROUTINE DYNMAN (NWAY, NsHDTR, VSHIF, DYN m)

commoN WsSP, WDIR, REACH (103, 22), SHIP(2,19), NREACH, 1D, IDRAFT,
RHO

DIMENSION VW(7), VSHIPI(28),VSHIP2 (35), DY44Y (28), DYH4D(R8),
bYS0U (28), DYS0D(28), OY56U(35), DY$6D (38)

DIMENSION  Dy#qLU(28), DY 4L0(28), DYSOLU(28), pYs0LD(28)

DIMENSION  DYs6LU(38),DYSé LD(35)

DIMENSION Ley), Lm ()

INTTIALIZE DATA ARRAYS VW, VSHIPI, VS§HIP2, DYS6 U,
DY56D,DYS0U, DYSOD, DYHHU,) DYHHD, DYYU4 LY, DY HULD,
DYSOLU, DYSOLD, PYS6LU, OYS6LD, Ly LM

( sTaAT )

COURS E =REACH (NREACH,2)

< 3
NSHDIR =2 COURSE =COURS IE - 180.
NO

|

1

< WDIR > BO-Q“‘SJWDIH =WDIR~ 180.0
S NO

\ WpPIAR=WDIR+180.0

RELWND= WDIR-COURSE
VWIND = wsp+ SIN(RELWND/57.29578
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YES

NWAY=2 Do

NO

 PRINT ERROR MESS A GLE .
REACH 1S5 Two-wAY
ERROMA IN OATA

Y0

C\memm 4y /\"'5’

nNo

@

NREACH =850 Noves
{n >

No

*-‘Z‘\ No
D

< NREACH =5
NO

REACH IS NOT DYNAMIC

RETURN

< NSHDIR=1 AND zoﬁﬁ‘——-

NO L

pvum = DTAB(VSHIP2,DYS6U, YW, VSKIP
VWIND, LM

( RETURN )

< YE
NSHDIR=2 AND 10=I )—5———

DYNM = DTAB (VSHIPR, PYrséD, YW,
VSHIP, VWIND, LM

o NO

®

56

( RETUAN )




(®

DYNM= DTAB (V6HIP2, DYS6 LU, VW,

{ NSHDIR=|AND ID=_2‘>‘E‘5——_
VSHIF, VW IND,LM)

NO

RETURN

DYN M= DTAB(VSHIPZ, DYS6LD, VW,
V&HIP, VWIND, LM)

( RETURN )
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7

NO

o MYES

< NSHDIR=2 AND ID J

NO

—_

\
NSHDIR=|AND ID=| YE2
{ )

< NSHDIR=|AND ID=2 >_ZE.5___

NO

prNM = DTAB(VSHIPI, DYutU, VW,
VSHIP, VwIND, L)

( RETURN )

OYNM = DTAB (VSHIPI, DY H#4#D, YW,
VSHIP, VWIND, L)

( RETURN )

DYNM=DTAB(VSHIPI,DY#4-D, VW,

VSHIP, VWIND, L

( RETURN )
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DYNM=DTAB(VSHIF  DY¥YLU, VW,
VSHIP, VWIND, L)

( RETURN )




©

< \/\ YES DYNmM = DTAB(VSHIPI, DYSOU, VW,
NSHDIR=I1AND 1D=| i
VSHIP, VWIND,L)

NO
RETURN
DYNmM=DTAB(VSHIPI, CYSOD, VW
< NSHDIR =2 AND 10:’/XES 1 , VW,
) NG VSHIP, VWIND, L)

J

RETURN

< e rDaAEAND D 2 > VES DYNM= DTAB(VSHIPI, DYSOL Y, VW,
VSHIP, VWIND, L)

NG
( RETURN )

DYNM =DTAB(VSHIFI, DYSOLD, YW,
VSHIP, VWIND, L)
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ANAWCAP

DIMENSION CAPAC (10), CONSTA(IO)

DIMENSION NUMDAYLS), EXTSEA(RS)

b1mENsION IFRQ (103) 2FRGN(103), IFAQEX(I 03)

DIMENSION DAILY (366), WEEKLY(83)

DIMENSION ZACC(S)

INTEGER CONSTR, EXTSEA

oaTA 1AcC [60,100,30, 60, 100/

DATA NUMDAY/ 365, 363,366,365, 3¢ s/

oATA ((exTsEA (3,3),221,2),3=1,8)/76,183, 76,183, 76,184,7¢,183,7¢, 183/

< START )

NUMAC=3

NAce = |

%

NyYzAR= |

%

PRINT HEADING |— — — — — lNYEAR,IﬂCCLNAcc) ‘

S
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Nz |

IFAQN) =0

{  weio3 NS Nah !

YES

IERQEX(M=0
NG - N=N+|
e Lz
YES

N=NUMDAY (11 = 2R)
NDAY= |
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3
7 777
READ INPUT _ | (ZDAY,NTIME cAPAC(Z)
DATA I CONSTR (), 121, 10)
PRINT INPUT CAPAC(Mm), M=t,10
DATA CONSTR (M), M=1,10
e T
DAYCAP=0.0
1=
v
NREACH = | J
< CONSTRQ@)=NREACH >—‘5— TFAQINAEACH)=IFRQINREACHH|
NO -
" NREACH=NREACH+ | _NQ@H=IO3 >
YES

©
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NDAY ZEXTSEAU, NYE4R)

AND
NDAY £ BY TSEA (2, NYEAR)
YES

55
GON&TR (I)=NREACH

IFRQEN(NAEACH) > IPAQEY (NREACH)+

No

NREACHENREACHY| | NREACH=103 >

YES

NDAY & EXTSEA(),NYEAR) \
NO

OR
NDAY = EXTSEA(2,NYEAR) /

YES

NREACH=|

TFRGN(NREACK)=1FRQN(NREACH)

( CONSTR(D) =NREACH >“9——J

No

NAREACH=NREACHS ] 1 NREACH=103 >

YES

®
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©

DAYCAP= DAY CAP$CAPAC ()

YES

DAILY(NDAY)=DAYCAP

YES

PAINT RESULY

HEADINGS

YEARLY=0.0

NWEEY =|

NWEEK= 53
YES

NUMDW =)

I=T1

N=N+|

< NUMDAY(NYE A R)=30lﬁ—‘

NO

NUMOW=7

NUmMOW=2,

®
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NBEGIN = 7X¥NWEEK—b
NEND= NBE GINHNImow=1)
WEKCAP=0.0

NDAZE=NBEGIN

WEKCAP=WEKCAP +DAILY (NDAZE)

< NDAZE=NEND g

YES

NDAZE=NDAZE+)

WEEKLY( NWEEW)* WEKCAP
YEARLY = YEARLY+HwEEK LY (NWEEK)

PRINT WEEHLY

RESULTS

< NWEEK=583

YES

N

»

PRINT YEARLY CAPACITY

NEXI= EXTSEA(I, NYEAR)
NEY2= EXTSEA (2,NYEAR)-]
EXTCAP=0.0

IEX= NEXI

NWEEK,WEEKLY(NWIZEK)

(0AILY(3) I2NBEGIN, NEND)

NWEE H=NWEEN+)

=== i
me gy
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®

EXTCAP= EYTCAPFDAILY(IEY)

{ gpyenera e 1EX=DExe

YES
T
PRINT CAPACITY . —l EXTCAP |
XNORCAP = YEARLY - EXTCAP
- T = 7™
PRINT CAPACLTY INORCAP
AND HEADINGS NYEAR, TACC(NACL)
I3=)

NTEN=(Z3-1)*10
IBG= NTEN+!

IEND=ZNTEN+IO

< nrewsop =R ZEND=NTEN#3
NG

PRINT AESULTS —_— - — = NTEN,(IFIBJ),J:JB&,JENE)—I
< I13= |l >‘L° IT=I3+)
YES
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I3=1

NTEN=(I3-1) * 10

186=NTEN+!
IEND= NTEN+IO

YES
NTEN=I00 TEND=NEND+3

NO

= —l_l\_lTEN,(JFRQN(,J.),JSIB&,JEND) |

— — —— ——

PRINT RESULTS —

o

YES

ey

13=1

| |

NTEN= (T3-ND*10
IB6G=NTEN+!

1END= NTENFIO
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TEND-NTEN+3 .
|

NTEN =100

NO

——s —— — ———

\ PRINT RESULTS —— — w-rEN,(zr-'ﬂqsxw,1=Je¢:,1snn) 1

< I3:=1 >-NO Jl 13213+ |

YES

o

NYEAR=NYEARH|

NYEAR=Y
YES

O ©

NACE=NUmMAC NACC.= NACCHY

YES

RETUR N
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B.6 LISTING OF PROGRAMS, INPUT DATA, AND SAMPLE OUTPUT
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JGRAM AWCA®P 73773 oPT=1 FIN 4.6#428

[z Ne]

OO0

75

81

85

9L

95

PROGRAM AWCAP (INPUT+QUTPUT sTAPES=INPUT ,TAPEG=0UTP UT+TAPET7 +TAPES,
1TAPE9)

DIMENSION WXTAPE(4+84+3Y yDELT(L0) ,DTEMPI3),
ATINTCL0), RIVSTMU3 ) sEXTSEA(54+6V,CAPACC(10) yCONSTRA1D) ,ITITLE(30)
DIMENSION WATEM(366)y WATEMPI(3Z)

DIMENSION YIM(10V

DIMENSION NUMDAY (5)

COMMON WSP,WDIRyREACH(103422)9SHIP(2+13)yNREACHsID, IDRAFTHRHC
COMMON/COEFGH/ZXYOP(T91192) s XHPB(T) oNYPB(T7) 4 XALPHA (11530,
e NWPB o NXALP

INTEGER FXTSEA,CONREA,CONSTRyHWXTAPE

DATA NUMDAY/3E5+ 3654 36€9 36593657

RH0=1,932
READ IN CHCOEF ARRAYS

READ NWPR AND NXALP
READ (5+5) (ITITLE(I)y I=1430)
FORPMATL30 A2)Y
WRITE(R+S5)LITITLE(I) ,I=1,30}0
READ(S,5)Y (ITITLE(IV, I=1430)
WRITE (6+5SVCITITLE(I) ,I=1,30)
READ (5, ®INWPBLNXALP
FORMAT(21I5)
WRITE(6475)NWPBy NXALP
READ XWPB ARRAY
READ (5,45) (ITITLECI) 4 I=1,301)
WRITE(H+3)C(ITITLEL(I) ,I=1,30)
READI(S5, *)(XWPB(I),I=1,NWPB)
FORMAT(TF 10 2)
WRITE(64RD) (XWPB(I)y I=1,NHPBY
FEAD NYPB ARRAY
RPEADISSY (ITITLE(IY,I=1, 30)
WRITE(6s5)LITITLE(T) 1I=1,3D)
READ(S5, *)(NYPB(I),I=1 .NWPB)
FORMAT(7IS)
WRITE (6+485Y (NYPB(I),I=1,NWPB)
READ XYOP ARRAY
READ (545 (ITITLE(IV, I=1,30)
WRITE(65)Y(ITITLEWY ,I=1,30)
D0 35 I=1,NWP8
JT=NYPB(I)
READ(S, *)IXYOP(IJy1),J=1,JT)
WRITE(6490) IXYOP(I4Jslded=1,3T7)
FOFMAT(EF 1L 430
READ (S, *)(XYOP(I sJy?2V¥od=1,dT)
ARITE(649C) (XYOP (I9Je2Ved=1,JTY
CONT INUE
KEAD XALFPHA ARRAY
READ(E,5) (ITITLE(I) o I=1,300
WRITE(E SV UITITLE(I) »I=1,30)
READ(S5,,5) (ITITLEC(T) y I=1,30)
WRITE (645 VY (ITITLE(IY»I=1,30)
DO 39 I=1i,NXALP
READ (5, *)(XALPHA(I J)sJ=1,3)
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OGRAM AWCAP 73773 0PT=1 FTN 4.6+428

HRITE(6497) (XALPHA(I s J)9J=1,3)
97 FORMAT(3F1C.2)
99 CONTINUE
c READ RPEACH ARRAY
D0 10 N=1,22
READ (5,5) LITITLE(I) 4I=1,30)
WRITE (65 ) (ITITLE (1) ,I=1,30)
READ(5,1000) (REACHC(I,N),I=1,103)
WRITE(6+10800) (REACHC(IoN) yI=1,1083)
10 CONTINUE
1000 FORMAT(10FB.3)
c READ SHIP ARRAY
00 20 N=1,19
READ(S,10 10 (CITITLE(I) 9I=1510)+ (SHIP(I9N)9I=1,42))
WRITE(691013) (C(ITITLECI) »I=1,10) 9y (SHIPCI,N)yI=1,2))
20 CONTINUE
1010 FORMATC10A2+2F10. )
c READ EXTSEA ARRAY
DO 30 I=1,¢t
READ (S, 1020V ((ITITLEL) L =1510) y(EXTSEAC(IYEAR,I) 4 IYEAR=1,5))
WRITEC(H+1020) ((ITITLE(LY oL=1+10) o (EXTSEACIYEAR,I) 4IYEAR=1,5))
CONTINUE
FORMAT(10 A2 45110

30
1020

READIS5+1CG 3CININDMLSHWINOM2y TTRNBKs TICELK9D1+02,D3
FORMAT(7F1C.4)
WRITE (64509 WINDM1

10 30 . . -
thruw bridges in Beawharnois Canal

50

51
52

59

FORMAT( LbBH
WRITE (64510
FORMAT( 4bH
HRITE (645 2)
FORMAT( 23H
WRITE(6453)
FORMAT( 26H
WRITE (6454%)
FORMAT( 35H

MAX WIND SPD FOR 1-WAY TRAFFIC SC=—SHORE-CAMNAL,F10.4)
WINDM2 w St Lambert Sectn of

MAX WIND SPO FOR 2-WAY TRAFFIC SO SHORE CANALF10.4)
TTRNBK

TURNBACK TIME IN MIN
TICELK

ICE LOCKAGE TIME IN MIN
Di1,02,03

UPBOUND SHIP RATIO

o F10 < 4}
oFL0.4)

COEFFICIENTS,3F10.4)

READ(S+1040) NELEC,IDsIDRAFT,NOMDBAY,NYEAR

FORMAT(5I5)
WRITE (64551
FORMATC( 3aH
WRITE(6+56)
FOFMAT( 32H
WRITE(B45T)
FORMAT( 32H
NRITE (645 8)
FORMAT( 32H
WRITE (6,459
FORMAT( 39H

ouT ovuT

NELEG
IS NAV SYSTEM ELEGTRONIC
I8

TYPE OF SHIP
IDRAFT

SHIP DRAFT 4-BALLAST
NOMDAY

NUMBER OF DAYS IN SPECIFIC YEAR,
NYEAR
SPECIFIC VYEAR

1-YES 0-NO,» I5)

1-SALTY 2-LAKER, I5)

6~-L0ADED, I5)
I5)—» oVUT

1-52 2-65 3-67 4-68 5-69, ISV—> QUT

C TIMES ARE CONVERTED TO HOURS

SHIP(ID, TV
SHIP (1D, 8)
SHIP (IDy 9
SHIP(IDL1 QY

SHIP(IT, 7Y
SHIPC(ID, 8)
SHIP(ID, 9V
SHIP{(IG.10)

/7 63.1
/7 60.0
/7 60.0
/7 60.0

TTRNBK = TTRNBK/60.0
TICELK = TIGCELK/6N.0
TICELK = 0.0
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OGRAM AWCAP 73773 opPT=1 FTN L.bt428

COMPUTAT ICN OF MAXIMUM DISTANGE THROUGHOUT SEAWAY NORMAL
SEASON DAY WHICH INCLUDES A SUFFICTIENT NUMBER OF NAVIGATION
AIDS TO FIX POSITION VISUALLY

CALL MAXDIS(11,DISMAX)
DISMND=DISMAX

COMPUTE NORMAL SEASON NIGHT, EXTENDED SEASON DAY, ANCT
EXTENDED SEASON NIGHT MAXIMUM DISTANCE

(¢ Ne Ryl O GOO0

CALL MAXDIS(15,DISMAX)
DISMNN=DI SHAX
CALL MAXDIS€13,DISMAX)
0 ISMED=DI SMAX
CALL MAXDISK17,DISMAX)

D ISMEN=DI SMAX

OO OO O O o

5
DO 105 NYEAR= 1.4 >

DAILY
\YRCAP = .0 . .
C READ‘WATER TEMPERATURE ARRAY Temp Readngs Taken at Ogdensburg, New Yark.

READ(5,5) (ITITLECI)»I=1,30)

WRITE(6,,SY(ITITLE(IY ,I=1,30)

READ(S,40) (WATEM(I) ,I=1,366)

WRITE(B,40) (WATEM(I),I=1,3566)
40 FOFMAT(10F8.3)

NUM = NUMDAY{NYEAR)
RICE = 1.C
— out
DO 10G NDAY=1,NUM
RATIO=0D1+D2*NDAY +03*NDAV*¥2,
C READ WXTAPE ARRAY

£O 108 J=1,8

READ(T+1050) (IYEARy MONTHyIDAYoIHs (WXTAPE(I»JelVs I=10400
108 CONTINUE

DO 169 J=1,8

READ(B8,1050) (IYEARyMONTHoIDAYsIHs (WXTAPE(I9J42)sI=1,4))
109 CONTINUE

DO 111 J=1,8

READ(9+1650) (IVYEAR, MONTH, IDAY oIH,s (WXTAPE(T9J+3), I=104))
111 CONTINUE
1050 FORMAT(LIZ2,16+314)

C
CALL SUNRSUNDAY, IYEARsSUNRISySUNSET)
C WRITE(6s * ) NDAY,IVEAR,SUNRIS,SUNSET
ND=0 :
DO 140 NDELT=1,3
ND=ND#1

HOUR=3,*(NDELT-1)
IF(HOUR.GT.SUNRISIGO TO 110
OTIME=SUNRIS-HOUR

GO YO 120
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OGRAM AWCAP 73773 0PT=1 ' FIN 4.6¢428

11C CONT INUE
DTIME=SUNSET-HOUR
120 CONTINUE
IF(DTIME.GE o0 +0c ANDe DTIMELLT.3.0)G0 TO 130
DELT (ND)=3.0
TINT (ND)=NDELT
GO TO 140
130 CONTINUE
DELT (ND)=DTINE
TINT (NDI=NDELT
DELT (ND+1)=3,0-DT IME
TINT (ND+1)=NDELT

ND=ND+1
140 CONTINUE
C WRITE(6+61) (TINT (1) ,DELT(I},I=1,10)
C 61 FORMAT(2F1l.4)
TIM(1) = (.0

G0 145 NTT = 2,10
145 TIM (NTT) = TIM (NTT-1) & DELT(NTT-1)
WATEM(NDAYY = 1.B®WATEMI(NDAYY) ¢ 32.0
NAYCAP = 0.0
DO 150 NTIME =1,1
J = TINTINTIMEY
TIME = TIMINTIMEY
DO 170 II=1,.3
WATEMPUII) = WATEM(NOAY)
IF(IT.EQ. 1) WATEMP(II) = WATEMINDAY) - 2.0
IF(TIT.EQ.3) WATEMPIIIY = WATEM(NDAY) ¢ 1.0
IFCHATEMP (II) oLT.32,0) WATEMPC(IIY = 32.0
DTEMP(II) = (WATEMPU(II)=-WXTAPE(44+J,II)) * 0.0876
IF(DTEMP(II)«GT.0.0)06G0 TO 160
RIVSTMIIII=WXTAPE (14 JoIIV 7 1000.0
GG YO 1790
160 CONTINUE
RIVSTMUIIN=9.0%(EXP(-DTEMP(II) 1+ (1. 0-EXP(=-DTEMP(ITI N *
1TANH(0.3B¥WXTAPE(2+,J,+11I)))
170 CONTINUE

SELECTION OF MINIMUM VISIBILITY AND MAXIMUM WIND SPEED
OCCURING ON THE SEAMWAY

OO0

VISMNO= MINO(WXTAPF(19J91) sWXTAPE(19J92) yWXTAPE(1,4J43))
VISMNO = VISMNO/1030.0

VISMNR=AM INL(RIVSTMC(1Y) yRIVSTML2) ,RPIVSTM(3))
VISMIN=AMINL(VISMNO, VISMNR)

WINDMX= MAXGC(WXTAPE (29910 ¢ WXTAPE( 290y 2) s WXTAPE(24J343))
WINDLL = WINDMX®*SINCABS((336.0-WXTAPE(34J51V%10.0)757.296))
WINDCL = WINDMX®*SIN(ABS((256.0-WXTAPE(3+4+1)%10.5)757.296))
WINDSLB= WINDMX®*SINC(ABS((237.0-WXTAPE(3+Je11%10.00/57.2960)
WINIVFB= WINDMX®SINCARS((287.0-WXTAPE(3+J,1)%10.0V1/57.296))

C IS IT THE EXTENDED SEASON2
IF(NDAY oGE.EXTSEA (NYEARy 1) «ANDNDAY.LT.EXTSEAINYEAR.6)) GO TO 25C
c NORMAL SEASON
TLCKNO=RATIO®*SHIP(ID,7)+(1.0-RATIO)*SHIP(ID,8)¢
PTTENBK*ABS{1.0-2. 0%¥RATIOY
TLOCK=TLCKNO
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-OGRAM AWCAP 73/73 0PT=1 FTN 4.64428

C IS IT DAYLIGHT>
IF(TIME.GE.SUNRI S.ANDTIME.LT.SUNSETIGO TO 180
c CAN YOU PPOCEED VISUALLY AT NIGHT THROUGH THE ENTIRE SEAWAY>
IF(VISMINS.GT.DISMNNY GO TO 19§
GO TO 350
180 CONTINUE
c CAN YOU PROCEED VISUALLY DURING THE DAY THROUGH ENTIRE SEAWAY>
IF(VISMIN.GT.DISMND) GO TO 190
50 TO 350
190 CONTINUE
IFCAINDSLB.LT 229.0.0R.WINDVFB.LT.29.0) GO TO 205
CAP=0.0
CONREA= 2¢5
GO YO 220
205 CONTINUE
IF(AINDLL oGEe 17.5.0R.HINDCL.GE.13.5) GO TO 280
CAP=DELT(NTIMEN/ TLOCK
CONREA= 4
GO TO 22C
200 CONTINUE
CAP=DELTI(NTIME)/ {TLOCK*TTRNBK)
CONREA= 1 4
GO TO 229
210 CONTINUE
220 CONTINUE
CAPAC(NTIMEY = CAP
GONSTRUNT IME) = GCONREA
WRITE (69 * IVISMNOyVISMNRyVISMIN,WINDMX s WINDM14WINDM2,TLOCKS,
1DELT(NTIME) 4CAP,CONREA
WRITE(Sy * ) DISMNN, DISMND
GO TO 900

EXTENDED SEASON

OO0 OO0

25G CONT INUE
TLCKEX=RATIO® SHIP(ID+9Y4 (1. 0-RATIO)*SHIP(ID,10) ¢
rTTRNBK*ARS(1,0-2, 0¥RATIOY
c IS ICE PRESENT IN SCUTH SHORE CANAL>
IF(NDAY +GE.EXTSEA (NYEARs 2) « ANDNDAY.LT.EXTSEA(NYEAR,5)) GO TO 268
TLCKNO=RATIO¥SHIP (TDs7)+ (1 ,0-RATIOI*SHIP(ID,B8) %
P TTRNBK*ABS{1.0~-2, 0*RATIOY
TLOCK = TLTKNO
GO TO 29§
260 CONTINUE
VISHMTIN=VISMNO
C NOES ICE LOCKAGE OCCUR2
IFINDAY.GE,EXTSEAACNYEAR,3) s AND.NDAY.LT.EXTSEA(NYEAR,4)) GO TO 280
TLOCK=TLCKE X
GO TO 2990
280 CONTINUE
TLOCK=TLCKFX¢+TICELK* {1.0-RATIO)/RICE
290 TONTINUE

G IS IT DAYLIGHT2
IF(TIMEGE.SUNRIS.ANDTIMELLT.SUNSETIGO TO 310

c CAN YOU P70OCEED VISUALLY AT NIGHT THRU ENTIRE SEAWAY>
IF(VISMIN.GT.OISMENYGO YO 320
GO TO 353
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310 GCONTINUE
c CAN YOU PROGCEED VISUALLY DURING DAY THRU ENTIRE SEAWAY2
IF(VISMINLLE.DISMED) GO YO 350
320 CONTINUE

G CAN YOU PROCEED 1-WAY THRU SOUTH SHORE CANAL?2
IFIHINDSLBLT «290.0.WINDV¥FB.LT.23,0) GO TO 330
CAP=0.0
CONREA= 25
GO TO 340

330 CONTINUE
CAP=DELTINTIMEY/ (TLOCK#+TTRNBK)
CONREA= 52

340 CONTINUE
CAPAC (NTIME) = CAP
CONSTR(INT IME? = GONREA
WRITE(Gs * IVISMNO,VISMNRoVISHINoWINDMX ¢WINDMi,WINDN2 3 TLOCKS
10ELT (NTIME) ,CAP,CONREA
WRITE(6, * ) DISMEN,OISMED
GO 70 90¢

350 GCONTINUE

OO0

REACH BY REACH ANALYSIS OF SEAWAY CAPACITY

(3 X2 X~

NREACH=§
CAPAC(NTIME) = 10000.90
SUM=0.0
400 GCONTINUE
NREACH=NREACH+1
G IS REACH A NONCONSTRAINING BRIDGE
IF(REACHINREAGH, 1).EQ.5.0) GO TO 450
Cc IS REACH A LOCK
IF(REACH(NREACHy 1¥.NE.UaG) GO TO 410
SUM=0.0
GO TO 400
410 CONTINUE
IS REACH IN QOORVAL SECTOR2
IF(NREAGCH ;LT %2) K=1
IS REAGH IN MASSENA SECOTR2
IF(NREACHGEe 42+ ANDo NREACH.LT 0800¥K=2
IS REACH IN TIBBITS POINT SECTOR?>
IF(NREACH.GE.80) K=3

o o O O

VISOBR=WXTAPE (194 JeK} 7 10000
WSP=HWXTAPE (24 JyK)}
WOIR=WXTAPE (3 +JeKY * 10
ATEMPR=KWXTAPE (Ly J oK)
VISRSR=PIVSTM(K)
VISMNR=AMINI(VISOBR, YISRSRY
WRITE(Dy * ¥ NREACH,VISOBRIVISRSRyVISMNRWSPy WOIR JWATEMP(K) »
1ATEMPR, Jy K
430 CONTINUE
IS IT EXTENDED SEASON2
IF(NDAY GE.EXTSEA (NYEARe 1) s AND.NDAYLTEXTSEA(NYEAR,6)) GO TO 450
IS IT DAY>
IF(TIME «GEs SUNRISoANDe TIME LT SUNSETIGO TO 440
VISUAC=REACH(NREACH,21)
DSNAYU=REACH(NREACH, 159

O O OO0
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&40

450

460

470

4380

490

495
497

500

73772 oPT=1 FTN 4.6%428

OSNAYD=RE ACH{NREACH, 161
GO TO 470
CONT INUE
VISUAC=REACHINREAGH, 20}
OSNAVU=REACH(NREACH, 11}
DSNAVD=RE ACHUNREACH, 12

GO TO 470
CONT INUE

DOES ICE OCCUR IN THIS REACH DURING EXTENDED SEASON2
IF(REACH{NREACH,22) e EQe1 DIVISHNR = VISOBR

IF IS DAY?2

IF(TIME .GE.SUNRI SeAND-TIME.LT. SUNSETIGO TO 460
VISUAC=RE ACH{NREACH,21)
DSNAVU=REACH{NREACH, 179
OSNAVD=REACHUNREACH, 18)
GO TO 470
CONT INUE
VISUAC=RE ACHINREACH, 20
DSNAVU=RE ACHINREACH, 139
DSNAVD=REACH(NREACH, 14)
GONTINUE

IS ELECTRONIG SYSTEM AVAILABLE2

IF(NELEC. EQ.0)G0 TO %80
IF(VISMNR.GT, DSNAVU) ACNAVU=VISUAC

IF(VISMNR .LE. DSNAVUY ACNAVU=REACH(NREACH+19)
IFIVISMNR .GT. DSNAVDY ACNAYD=VISUAC

IF(YISMNR «LE. DSNAVD) ACNAVD=REACH(NREACH,19)
G0 7O 650
CONT INUE

CAN SHIP PROCEED VISUALLY UPBOUND2
IF(VISMNR .GT. DSNAVUY GO TO 550

CAN SHIP PROCEED VISUALLY DOWNBOUND2
IF(VISMNR.GT. OSNAVDIGO TO 490
CAPACINTIMEY = 0.0
CONSTRUNYT IME) = NREACH

WRITE (69 * ) NREACH, VISMNR,DSNAVU,DSNAVD, ACNAVU,ACNAVD
GO T0 9100
CONTINUE

ACNAVD=VISUAC

DOES ICE OCGCUR IN THE REACH2
IF(NDAY.GE.EXTSEA INYEAR2) AND.NDAY.LT.EXTSEA(NYEARS51) GO TO 495
GO TO 497

IF(REAGCHINFEACH,22).ER.1.0) GO TO 510
SONT INUVE

IF REACH DYNAMIC?2
IF(ABS(REACH(NREACHy1)-1.08).LT.0.001YG0 TO 500
IF(ABS{REAGH(NREACHs1)=3.03.LT.0.0017G0 7O 500

CALL STAMAN(142,REACHINREACH,8) ,STATM)
AMAND1=STATM

GO 10 520

CONTINUE

CALL OVYNMANCL92+oREACH{I(NREACHs 8) s OYNM)

AMAND 1=DY NM
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GO YO 520
510 CONVINUE
AMAND1=SHIF{ID+2Y /2.0
520 GONTINUE
ALLOWD = 0.5%REACHINREACH,3) - AMANDL - ACNA¥GD
c CAN SHIP PROCEED DOWNROUND2
IFCALLOWD «GToB+G2G0 TO 538
CAPAC(NTIME) = 0,0
CONSTR(UNT IME) = NREACH
c WRITE(B6s ® Y NREACH, ALLOWD,AMAND1,REACH(NREACH,3) yACNAVD
GO 70 91d
530 CONTINUE
SUM=SUM& ( (REACH(NREACH, 6) ~REACHINREACH »51)/REACH(NREACH8))

C WRITE(Bs™) NREACH,,SUM
GO TO BQD
550 CONTINUE
c CAN SHIP PROCEED VISUALLY DOWNBOUND2
IF(VISMNR .GT.DSNAVDI GO TO 560
GO Y0 570
560 CONTINUE
ACNAVU=VISUAC
ACNAVD=VISUAC
GO TO €50

57C CONTINUE
ACNAVU=VISUAC
c DOES ICE OCCUR IN THIS REACH2
IF(NDAY .GE.EXTSEA (NVEAR, 2)  ANDJNDAY LT EXTSEA(NYEAR,5)1G0 TO 575
GO TO 577
575 IF(REACH(NFEACH,22Y.EQ.1.0) GO TO 598
577 CONTINUE
C IS REACH DYNAMIC?2
IF(REACH(NFEACH,1).EQ.1.0) GO YO 580
IF(REACHINKEACHs1).EQ.3.0) GO TO 580

C
CALL STAMAN(1+1+REACH(NREACH,7),STATM)
C
AMANU1=ST ATM
GO TO0 6060
580 CONTINUE
C
CALL DYNMAN (1419 REAGH(NREACHsT)0YNM)
C

AMANU 1=DY NM
GO TO 660
590 CONTINUE
AMANU1=SHIP(ID,2) /2.1
6 C0 CONTINUE
ALLOWU = C.S5"REACH(NREACH,3) - AMANU1 - ACNAVU
C CAN SHIP PROCEED UPABQUND2
IF(ALLOWU.GT.0.,09G0 TO 6140
CAPAG(NTIMEY = 0.0
GONSTRUNTIMEY = NREACH
c WRITE(6s * ) NREACH, ALLOWU,AMANUL1,REACHINREACH, 3) ACNAVU
GO0 YO 960
610 CONTINUE
SUM=SUM+C (REACH(NREATH,69 =REACH(NREACH35) ) /REACH(NREACH 7))
c ARITE (64+¥%) NREAGCH,SUM
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GO TO 800
650 CONTINUE

C VSHIP = 29.56%(YISMNR/2.0)¥%(, 6215
VSHIP = 1CC0.0

C DETERMINE UPBOUND AND DOWNBOUND SPEED
VSHIPU=VYSHIP

C IS VSHIPU » SPEED LIMIT (UP)
IF(YSHIPULGT.REAGHINREACH+ 7)) VSHIPU=REACH (NREACH, 7)
VSHIPD=VSHIP

c IS VYSHIPD > SPEED LIMIT (DOWN)
IF(VSHIPD +GT. REACH(NREAGCH,8)) VSHIPD=REAGH (NRE ACH, 8)
c WRITE (6, * ) NREACHyVISMNR,VSHIP,¥SHIPU,VYSHIPD

IF(VSHIPU.F Qe G0 s AND.VSHIPD.EQ.0.0Y CAPACINTIME) = 0.0
IF(YSHIPUCFE Qe 004 AND.YSHIPD.EQs0.09 CONSTRINTIME) = NREACH
IF(VSHIPULEQe Qe « AND.VSHIPD.EQ.0.0)Y GO TO 900

c IS SEASON EXTENDED2
IF(NDAY4GE. EXTSEA(NYEAR2) cAND.NDAYLT.EXTSEAINYEAR,5)) GO TO 655
GO TO 680
c DOES ICE OCCUR IN THIS REACH DURING EXTENDED SEASON2
655 IF(REACHINREACH,22).EQ.0.G) GO YO 680
C IS THIS REACH PART OF SOUTH SHORE CANAL2

IFINREACH ,LEL.20)GO TO 670
AMANU2=SHIP(ID.2¥72.0
AMAND2=SHIF (10,2172, 10
c IS REACH 1-WAY BY SEAWAY REGULATIONS?2
IF(REACH(NREACH+1).6T.2.0)G0 TO 670
ALLOWUZ = (.25%REACH(NREACH,3) - AMANUZ2 - ACNAVU
ALLOWD2 = 0.25*REACHINREACH,3) - AMANDZ2 - ACNAVD
CAN SHIP PROCEED 2-WAY
WRITE(6s * ) NREACH,ALLOWU2,REACHINREACH, 3) s AMANY 24 ACNAVU
WPITE (69 ¥ ) NREACH, ALLOWD2 ,REACHUNREACH,3),AMAND2, ACNAVD
IFC(ALLONU2.GT 4 0e 0 «ANDALLOWD2.6T0.00 GO TO 660
AMANU1=SHIP (I0+20)72.0
AMAND1=SHIP(ID.2V/72.0
G0 TO 750
660 GONTINUE
SUM=0,.0
CAP=DELTI(NTIMEVW TLOCK
GONREA = NFEACH
GO Y0 851
E7G CONTINUE :
AMANU1=SHIP(IDe2)/72.9
AMAND1I=SHIP(I0s2V/72.0
GO 70 750
680 CONTINUE
C IS REACH 1-WAY BY SFAWAY REGULATIONS2
IF(REACH(NrFEACHs1).6T,2.00G0 TO 710
IS REAGCH DYNAMIGC?2
IFIREACH(NFEACHy1Y.E0.1.0) GO TO €94
IF(REACHINREACHy1).EQ.3.,0) GO TO 690

OO0

O

CALL STAMAN(2 414 ¥SHIPU,STATM)
AMANUZ=STATHM

CALL STAMAN(2 429 VSHIPD,STATM)

(2 2 » R > I o]
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AMAND2=ST ATM
GO 70 700
CONT INUE

CALL OYNMAN(241,VSHIPU,QVYNM)
AMANU2=DY NM
CALL DOYNMAN(2 42+ VSHIPD,DYNM)

AMAND2=0VNM
CONTINUE
ALLOWU2 = (.25%REACH (NREACH+3) - AMANUZ - ACNAVU
ALLOWD2 = D 25*REACHANREACH,3) - AMAND2 - ACNAVD

CAN SHIP PROCEED 2-WAY2 :
WRITE(6y * ) NREACHs ALLOWU2+REACH({NREACH,3) AMANUZ2,ACNAVU
WRITE (69 * ) NREACHy ALLOWD2+sREACH (NREACH,3) 4 AMAND2,ACNAVD
IFCALLOWU2.LE-D.0) GO TO 713

IF(ALLOWB2.LE.0.0) GO TO 71D
SUM=0.0
CAP = DELTINTIMED) /TLOCK
CONREA = NREACH
GO TO 850
CONT INUE

IS REACH DYNAMIG2

IF(REACH(NREACH,1).EQ.1.0) GO YO 720

IF(REACH(NREACH, 1Y.EQ.3.8) GO TO 720

CALL STAMAN(L 41oVSHIPU,STATMY
AMANU1=STATHM

CALL STAMAN(1+2yVSHIPO,STATM)
AMAND 1=STAT#M

GO TO 750

CONTINUE

CALL DYNMAN(C1+1yVSHIPU,DYNM)
AMANU1=0Y NM

CALL DYNMAN(L +2+VSHIPD,DYNM)

AMAND 1=DY NM

CONTINUE
ALLOWU = 0.,5*REACHI(NREACH,3) - AMANUL - ACNAVU
ALLOWD = 0.5%*REACH(NREACH,3) - AMAND1 - ACNAVD

WRITE(6s * ) NREACHsALLOWU,AMANU1,REACHINREAGH,3) yACNAVU
WRITE(O, * ) NREACH, ALLOWD,AMANOL1,REACH(NREACH,3) 4 ACNAVD
CAN SHIP PROCEED OOWNBOUND2

IF(ALLOWD.GT.08.00G0 TO 770
CAN SHIP PROCEED UPBOUND2

IF(ALLOWU.GT.0.0YG0 TO 768

CAPAC(NTIME) = 0.0

CONSTR(NTIME) = NREACH
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GO TO 9430
760 GONTINUE
SUM=SUM+{REACHI(NREACH +6) ~REAGH(NREACH,5)) /YSHIPU

c WRITE(6,%) NREACH,SUM
GO TO 8C9
770 CONTINUE
c CAN SHIP PROCEED UPBOUND2

IFCALLOWU .GT.0.0)G0 TO 780
SUM=SUM+(REACH(NREACH+6) =REACH(NREACH+5)) Z/VSHIPD
C WRITE (6+¥%) NREACH,SUM
GO TO 840
780 CONTINUE
SUM=SUM+{REACH(NREACH s 6) ~REACHI(NREACH, 5) ) 7{RATIO®YSHIPU+
» (1.0-RATIO)®VSHIPD)
WRITE (6+%) NREACH,SUM
860 CONTINUE

IS THE TIME TO TRANSIT SEQUENTIAL 1-WAY REAGHES GREATER
THAN 2-WAY LOCKAGE TIME2

OO0 (]

WRITE(6+%) NREACH,SUM, TLOCK
IF(SUM.GT .TLOCK)IGO TO 810
CAP = DELT(NTIME) /TLOCK
CONREA= 54
GO 70 850

81C CONTINUE
CAP = DELTINTIME) 7(TLOCK#TTRNBK)
CONREA= 71

850 CONTINUE
IF(CAP.GE.CAPAC(NTIME))GO TO 8610
CAPAC INTINME) = CAP
GCONSTR(NT IME) = GCONREA

860 CONTINUE
IF(NREACH .NE. 1033 GO TO 408

900 GONTINUE

YRCAP = YRCAP + CAPAT (NTIME)
DAYGCAP = DAYCAP & CAPAC(NTIME)
C WRITE (6420600 NDAY,TIME +CAPAG(NTIMEY ,CONSTRINTIME) +DAYCAP
2000 FORMATY T4yF10.39F10.3+sI110,F10.3)
150 GCONTINUE .
DAYCAP = 2.0

]

100 CONTINUE
WRITE (643000 YRCAP
3006 FORMAT(F1G.3)
YRCAP = 0 .C
105 CONTINUE

c
c COMPUTE AND PRINT OUTPUT
c

STOP

END
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SUBROUTINE STAMAN (NWAY NSHBIR9VSHIP,STATM)

GCOMMON WSP, WOIRyREACH(103+22) +SHIP(2+19) s NREACHIDs IDRAFT4RHO

COMMON/COEFCH/ZXYOP(7 911420 9 XWPBI7) JNYPB(T7) s XALPHA(11,4 3V,
PNHPB s NXALP

COURSE=REACHI{NREACH, 2)
WIOTH=REACH (NREACH,3)
DEPTH=REACH (NREAGH, &)
VCUR=REACH(NREACH+9)
CURDIR=REACH(NREACH, 10Y
IF(CURDIR.EQG.0.09 CUROIR=CGOURSE - 180.48
XLEN=SHIP (ID, 1)
BEAM=SHIP(ID,2)
ORAF T=SHIP(ID,IDRAFT)
SAIL=SHIP(ID,IDRAFT=-19
20 GONTINUE
YY=SHIP(ID,11)
XNV=SHIP(ID,+12)
YDEL=SHIP(ID,13)
XNDEL=SHIP(ID,14)

UO=VSHIP*1,. 4667
FAGL1=0.5%RHO* XLEN*XLEN®*UQ
FAC2=FAC1¥XLEN
FAC3I=FAC1*UO
FAC4=FAC3*XLEN

YV=YV*¥FACY

XNV=XNV*F AC2
YDEL=YDEL*FAC3
XNDEL=XNDEL *F AC4

IF(NSHDIR.EQs 2YCOURSE=COURSE~-180,
Y0=0.0
IF(NWAY.EQ.2) YO=HIDTHS ke
DEN=YV=(YDEL/XNDELY® XNV
IF(WDIR.GT.180.0)G0 TO 30
WOIR=WDIR+180.0
GO TO 40

30 CONTINUE
WOIR=WOIR-180.0

40 CONTINUE
RELWND=(HDIR~-COURSE) 757.29578
PELCUR=(CURDIR-COURSEV/57.,295738
YF1=ABS(SIN(RELWND)) *SIN(RELWNDY *SAIL
YFWIND=.00256%1, 3¥WSP*HSP¥*YF1
VCURX==VCURP*COS(RELCUR)
VCURY=VCUR¥*SIN(RELCURY
VTOT X=UO+VCURX
PHIN=YFWIND/Z(VTOT X*BENY
PHICUR = =-VCURYZVTOTX

A
IF(NWAYEQ. 1) PHIYO0=0.0
IF(NWAY.EQ.1) G0 TO 58
TF(NREACHLE.20) PHIYO = 0.0
IF(NREACH .,LE.20Y GO TO 50
IFI(NREACH«GT.25.ANDe NREACH LT o34) YO =WIDTH/6.0
CALL CHCOFF {INsYOsUO»IO0UT s YYOsXNYO)
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PHIYO==YO*{YDEL®* XNYO/XNDEL-YYO)}/ (VTOT X*DEN)
50 CONT INUE

IF(PHIY0.EQ.0.0Y YO = (.0

IF(PHIYO.EQeD 0% YYO = 0.0

IF(PHIY0.EQ.0.0) XNYO = 0,0

PHITOT=PHIW4PHICURSPHIYO

PHIM=ABS(PHITOT)

RUDANG = (1 .D/YDELY*(VV*VTOTX*PHITOT & YV®VCURY - YYO*YQ - YFWIND)

RUDANG = RUDANG * 57,.2957%8

STATM=XLEN*SIN(PHIM) +BEAM®COS (PHIM)

STATM = STATM/2.8

IF(NREACH «GTe 25, ANDe NREACH LT 340 STATM = STATH ¢ 0.083333*WIDTH

ITF(ABSC(RUDANG) .GT +35 .0y STATM =1000.0

RETURN

END
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SUBROUTINE CHCOEF(INsYO,UO+I0OUT4YYO4XNYO)
COMMON WSP,WOIRyREACH(103,22) ySHIP(2419) 4NREACHsID,IDRAFT,RHO
COMMON/COEFCH/XYOP(7 911452) s XWPB(T7) yNYPB(T) s XALPHA (11, 3)»
' NWP B, NXALP
WRITE 16,y 3)
3 FORMAT(ZENTER CHCOEF#)

()

HIOTH=REACH(NREACH,3)
BEAM=SHIP(ID, 2)

DRAF T=SHIP(ID,IDRAFT)
WDEPTH=REACH(NREACH, 4)
WPB=WIDTH/REAM
HPT=WODEPTH/DRAFT

IF(ABS(Y0).GE.0.001)GO TO 10
YY0=0.
XNY0=0,
RETURN

10 GONTINUE
DO 40 I=1,.NwWPB
IF(WPB.GT , XWPB(I)IGO TO 30
IF(I.NE.1)GO TO 20
WRITE(6415)

15 FORMAT(# WPB IS LESS THAN XWPB(1)2)
YY0=0.
XNY0=0.
RETURN

20 CONTINUE
AYOPB=ABS (YO) 7BEAM
IF(AYOPB. GT.0.0YG0O TO 25
YY0=0.

XNY0=0.

RETURN

25 CONTINUE
I1=1-1
GO TO 45

30 CONTINUE
IF(I.LT-NWPB)GO TO 40
YY0=0.
XNYO=§.
RETURN

43 CONTINUE
WRITE (69420

42 FORMAT(#ERROR IN SUBROUTINE CHCOEF AT STATEMENT 40%)
RETURN

45 GCONTINUE
DO 200 II=1,2
IF(IT.EQ.1VL=11
IF(II.EQ. 2V L=1
MYPB=NYPB (L)
DO 90 J=1,MYPS8
IF(AYOPB. GT.XYOP(LsJ,1)VGO YO 80
IF(J.EQ.13G0 TO 590
GO TO 70
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c
g0

c
60
70

c

c
80

c
90

G
a5
100

c
200

c

c

C

C
17¢C

C

CONTINUE

AYOPB CAN NOT BE LESS THAN ZERO, VALUE OF XYOP(L,1,1)
WRITE (6+63YAVO0OPB 4 XYOP (Ls151)
FORMAT(ZERROR IN SUBROUTINE CHCOEF AT STATEMENT 50.%/

ZAYOPB OF #4F10.2+% LESS THAN 7#,F10.2)

RETURN
CONTINUE

AYOPB BETHEEN 4 ANT J-1
DTABL1=XYOP(LyJsl ) =XYOP(L,J~1,1)
DTAB2=XYOP{LyJ»2) =XYOPIL +J~-1,2)
DYOPB=AYOPB=-XYOP(LyJ=~1s1)
YOPP=XYOP (LsJ=-1,2V4DTAB2*DVOPB/DTAB]
GO TO 1086

CONT INUE
IF(JLT.NYPBILY)GO TO 9D

AYOPB GREATER THAN FINAL VALUE OF XyvOP
DTABL=XYOP(LeJy1) =XYOP(L s J-1+1)
DTAS2=XYOP(LsJy2V=XYOP(L yJ=~1,2)
DYOPB=AYOPB=-XYOP (LsJy1}
YOFP=XYOP (L +J,2Y #0TAB2¥DYOPB/0TABYL
GO TO 100
CONTINUE

SHOULD NOT EXIT DO LOOP HERE
WRITE (6+95)
FORMAT(ZERROR IS SUBROUTINE CHCOEF AT STATEMENTY 98%)
RETURN
CONT INUE

IF(II.EQ.1YYOP1=YOPP
IF(I1.EQ. 29 YOP2=Y(OPP
CONT INUE

VALUE OF YOP BETWEEN YOPL1 AND YOP2
DWPB1=XWPB(I)-XWPBI(I1)
DWP32=WPB-XWPB(I1)
gyoP=YQP2-YO0P1
YOP=YOP1+DYOP*DWP B2/ OWPB1

DO 300 K=1,NXALP
IF(HPT.GT . XALPHA (Ky1))G0 TO 1890
IF(K.NE+1)GO0 TC 17C

HPT LESS THAN FIRST VALUE OF XALPHA
DXAL1=XALPHA(2,1) -XALPHA(1,1)
DXAL2=XALPHA(2,2) -XALPHA(1,2)
DXAL3=XALPHA(2,3)~XALPHA(1,3)
DHPT=XALPHA (1 4 1) -HPT
XBAR=XALPHA (1+2) ~DXAL2*DHPT/DXAL1
ALPHA=XALPHA(1,39-DX AL3*OHPT/0OXAL1
GO TO 228

CONT INUE

HPT BETWEEN K=1 AND X
DXAL1=XALPHA(K,1) -XALPHA (K-1,1)
DXAL2=XALPHAT{K,2) =XALPHA (K-1,2)
DXAL3=XALPHA(K:3)=XALPHA (K-1,3)
DHPT=HPT=-XALPHA(K=~-1,1)
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180

300

205

220

XBAR=XALPHA (K~1, 2)+DXAL2®OHPT/DXAL1
ALPHA=XALPHA(K=1,3V4+DXAL3*DHPT/DXAL]
GO TO 220

CONTINUE
IF(K< NE.NXALP)GO TO 300

HPT ABOVE FINAL VALUE OF XALPHA
DXAL1=XALPHA(K 1) =XALPHA (K=1,1)
OXALZ2=XALPHAC(Ky2) =XALPHA (K=1,2)
DXALI=XALPHA{Ky3) =XALPHA(K=143)
DHPT=HPT-XALPHA(K 1)
XBAR=XALPHA (K +2) «DXAL2*DHPT/DXAL1
ALPHA=XALPHACUK,3) +DXAL3I*OHPT/DXALL
GO TO 220
CONT INUE

SHOULD NOT EXIT DO LOOP HERE
WRITE (6+4205)

FTN 4a6+428

FORMAT(#ERFOR IN SUBROUTINE CHCOEF AT STATEMENT 30(#)

RETURN

CONT INUE

YYO=0.5%RHO*SHIP (IDs 1) *DRAFT*UO*UO*YOP* ALPHA/ ABS(VO)

XNYO=XBAR®*SHIP(ID,1)*YYD

WRITE(E+4)YOsXO9HP B HPT Vo YY09 XNYO, YOP, YOPL 3YOP2,YOPP ,ALPHA,XBAR

FORMAT(ZEXIT CHCOEFZ2/SE15.4/5E15.4/5E15.4)

RETURN
END
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SUBROUTINE MAXDIS (IN,DISMAX)
COMMON NSP,NDIR.REACH(103:22)qSHIP(Zn19)aNREACH'IDoIDRAFTqRHO

IJ=IN#1

DMAX=REACH(1, INY

UMAX=REACH(1, 18

00 100 I=2,103

IF(REACH(I,IN).GT.DHAX)DHAX=REACH(I,IN)

IF(REACH(I,IJ).GT.UHAX’UHAX=REABH(IoIJb
100 GONTINUE

DISMAX=UMAX

IF(DMAX G T.UMAXY DISMAX=DMAX

RETURN

END

86



IUTINE SUNRS 73773 orPT=1 FTIN L.64+428

SUBROUTINE SUNRS(NDAY,IYEAR,SUNRIS,SUNSET)

c ALL ANGLES SHOULD BE IN DEGREES
CON=3.1415971840.
NDAYS=273
IF(IVEAR. EQ.68INDAYS=274

C SUNRISE CALCULATION
TR=NDAY+NDAYS+11.8/24.0
IF(IYEAR.NE.6B8.ANDsTRaGT365.0) TR
IF(IYEAR. EQe6B8.ANDe TR.GT 366,00 TR
XMR=0.,9856*TR=3, 251
XLR=XMR+1 .916*SIN(CON*XMR) +0. 02*SINI(CON®2 ., *XMR) +282 565
IF(XLR.GT +360.0) XLR = XLR-360.0
NQLR=1,0+ XLR/90.0
ALPHAR=AT AN(0 <91 746*SIN(CON*XLRY/COS(CON® XLRY »/CON
IF(ALPHARGT.360 00 ALPHAR = ALPHAR-=36€0.0
IF(ALPHAR.LT. 0.0)ALPHAR=360.0¢ALPHAR
NQALR=1+ALPHAR/90.0
DIFFR=NQL R-NQALR
ALPHAR=ALPHAR#DIFFR*90.9
YR=0.39782*SIN(CON*XLRY
XR=SQRT (1 .~ YR¥YR)
DELTAR=AT AN(YR/XRI/GON
COSHR=(=0.01454=-SIN(CON*QELTARY®(0.7071)/
* (ABS(COS (CON®OELTARII*0.7071)
XH=C OSHR
YH=SQRT (1 .~COSHR* COSHR)
HR=ATAN(YH/ XH}/CON
XHE=HR
IF(COSHR.GY 40 .,0) XHR=360e 0=HR
IF(COSHRsLYe00) XHR = 2700 = (30.0#HR)
TIMER=XHR/15.0¢#ALPHAR/15,0~-0.06571 *TR=6.620
SUNRIS=TIMER
IF(TIMER. LT 0.0 SUNRIS=TIMER®24.0
IF(TIMER.GE224.0) SUNRIS=TIMER=24.0

TR=365.0
TR-366

C SUNSET CALCULATION
TS=NDAY+NDAYS+23,G72 4.0
IFCIYEAR.NE 6 B<AND.TS.GT «365.0) TS
IF(IYEAR.EQ.6B8.AND.TSaGT .366.0) TS
XMS=D.9856*TS~3. 251
XLS=XMS41 .916%SIN(CON*XMS) #+0 . D2¥SIN(CON®2 ., *XMS)+4282.565
IF(XLS.GT «3600) XLS = XLS-363.0
NQLS=1.L#XLS790.0
ALPHAS=ATAN(CD c 91 746* SINC(CON*XLS) /COS(CON*XLS) )/CON
IF(ALPHAS «GT. 360+ 8) ALPHAS = ALPHAS-360.0
IF(ALPHAS «LTa0<0) ALPHAS=360.04ALPHAS
NQALS=1.0 +ALPHAS/90.0
DIFFS=NQL S-NQALS
ALPHAS=ALPHAS+DIFFS*90,0
YS=0,39782¥SIN(CON®XLSY
XS=SQRT (1 .-YS*YS)

DELTAS=ATAN(YS/XS)»/CON

COSHS=(=0 .01454=-SIN(CON®*DELTAS)*0.7071)V/
® (ABS(COS(CON®DELTAS)I*0.7071)

XHS=COSHS

YHS=SQRT(L.0~-XHS*XHS)
HS=ATAN (Y HS/7XHS) /CON

7S-365.0
T5-366
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TIHES=HS/15.B!ALPHASIIS-0‘0-06571'TS'6.620
SUNSET=TIMES
IF(TIHES-LT.U.U)SUNSET=TIHES*Z#-U
IF(TIMES.GE.Z#-B‘SUNSET=TIHES‘ZQ-U

RETURN

END
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SUBROUTINE DYNMAN(NWAY,NSHDIR,VSHIP,DYNM)
COMMON WSP,WOIR,REACH(103+22) 9SHIP(2419) 4NREACHIDs IDRAFT,

» RHO
DIMENSION VW(7)sVYSHIP1(28)4VSHIP2(35),0YL4U(28) +DY44D (28),

P DY»SU(ZB)'Dvuso(ZG)'DYSOU(ZB)qDYSOD(ZB)oDY56U(35)q07560(35)
DIMENSION DYL4LU (28) ,0V44LD(28),DY50LU(28),0Y50LD(28)
DIMENSION DY56LUL3S) ,DYS56LO(35)

DIMENSION L (%) ,LM(uL)

DATA VN/65.9300915690e9=1509=30e9-45.7

DATA VSHIP1/7%13.460992912.1/

DATA VSHIP2/7%(3¢96e99:912.915.)7

DATA DY56U/229¢67 9228¢919228.71+9224200522035,
1227.38’23010“!217-17’205- 000193.61’
22254719229.17+21006+190.004179.02»
32254879225.269201 6791 44a71911700»

422542742264269197 «75+142.649115.20,
5225.472225.279189.57 513704411183,
6225e039226.88+214239+,129.02+10€.757

DATA DV56D/7300e76+225e669225e349172.1E,9130.41,

12676299225 459225.649156e549123.07
2225,0469225,364215.88,148.88+119:34%,
3225.629226. 49211 4749147.28,118.59,
4225305226036 9204%4929144.83+117246,
5267629922507 9186,78+137e31+113.56
£227e339226.099225.78+126409+107.357

OATA DYSCU 7/ 1480402392970 829218e339173e45+443.64+306.95,224492,
1178.89ok53.26,315.kﬂ,230.34.182-21,452.21.317-73.232-0&.183.27q
2463.83,321.31»233.49.183.87;489-12'331.769238.7kq187.06;3277-6&;
33516359268.37+192.777

DATA DYS500 7 17260e94+3975.769142.359143.92+5686479+180.07+187.38,
116309192550 47 029471 9232e419186e389617729350.869248484+192.98,
21070e65+4020149262e649198.16955120929E00.084315.57+219.95
3176796793227 e829412.559258.677

DATA OV46U/ 929089107 e23+88e02976072+1330489100014483c47974a30,
1222.9B9134.5939103.00+R86e496+303.78+1404499105.49+88.26,

24080929 14%9579107015989.59+161.38+113.87,92.83+80.62,
3533977+125.93+99.36484.82/

DATA DY45D/ 1000.0+242.55+187.11,163.95,
134#.#4.213.33y196.83.158-31'682.19'339-1@02#1.669191.39,
2770.26'304.53,2kh.999191.30,1#99.26,3#8.@7'245.89.191.81.
3422e06925124199194.984158.5991000+0+276292+200.749162.31/

DATA DY 44U/ 357600975147 9332.09256¢1+5500469947506+32225592504694
182Le00¢462.989316829248429+¢819:19064e03+316457+924%.49,
2831-62'466.97,317.59,249.93.865.13,475.98.321.99.252.#6,
330657.31,0490,9s329.67+257.087

OATA DY4:D/735760.G+3207e51+795.469271.24,
1321?.“8,1397.76,369.35,273.99,1981.75.606.08.387.89'252.67.
21351.hG.GZ?.u7'39k.7hy285.7#91379-06,6k1.65,397.89'286.79.
31138149690 ¢23+%912:¢319293.18,3680+0591220e619443.07+304.82/

DATA DYyutu/

{1 1000400, 77130, 336.63, 258,90, 1000.00» 479.10, 325.19, 252.23
{ B25.7C, 46408y 318.284 249.21y B19.78, 46432y 317.64y 250.19,
1 B834.29y 467e2%y 318439, 250.48y 903.10, 478.32, 322.26, 25257
1 1000.0C, 496,77, 331.79, 258.327/

DATA DY&LLD/

4 150000y 1000.00+811.399273.25+1580.0052000.00+37041+275+27»
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1 1000009611640y 3910449285.20+1334.21+635.03+399.,18,288.67»
1 1408.5681651.129 4024 769289.93+51200.849706e7%9419:77+29734»
1 1200400+900e009454869310.807

DATA DYSQLUZ/

1 1030.00929848092180629174.3794460969308492+226011+180.59,
1 459.089318:569233049+18%4.39945%4.22+321432+235.635185.58,

1 471.026¢325e469237403+18741+5499.20+338+2592420919189.90,

1 160008+374.06+253.62+196,.367

NATA DOYEOLD/

1 10004006+ 800e0001 %60 77+9140.3%91000.00+184.36+188,28+,164.10,
1 259¢9942964874+234432+1187819627569355e%4%+251.35+194.72,

1 1087.1C+4084299265088,200.11+1200.00+61271+321,02+223.08,
1 1200.C0+1000.004421.95+263.70/

CATA DYS56LU/

126be 92660 9245092 64092330 9232:923B09314e 925252034
12316923509293¢9234e9187e95228092306¢9252e9213091260
1228092300 9252:9203091150 9261¢922609249091754911206

1260e 9268309253 ¢9131:441077

DATA DYS6LD/

1300e 9253 1237 «91820913769350619236¢9237 091640912844
1242692310 1227 09155091234 1228092329217 09153691220

12‘09- '230- '21“.0150.! 121- 9300-'237. ’1930 ’1‘91.’116.
135009258: 4229912849109/

DATA W/ 4sTe202/

OATA LM/4 574242/

COURSE=REACHUNREACH, 2}
IF(NSHDIR.EQe 2YCOURSE=COURSE-180.0
IF(WNDIR.GT.18G0.0)G0 TO 3
WDIR=WDIR#180.0

GO TO &

CONT INUE

WDIR=WDIR-180.0

GONT INUE

RELWND=WDIR-COURSE
VHWIND=WSP*SINC(RELWND/57.,29578)
IF(NWAY.EQ. 2) WRITE(65,10)
FORMAT(#REACH IS TWO-WAY, ERROR IN DATA#
IF(NREACH.EQ.44) GO TO 28
IF(NREACH.EQ.46) G0 TO 30
IFINREACH,EQ.50YGO TO 48
IF(NREACH.EQ.56YG0 TO 50

WRITE (64151 NREACH

FORMAT(#RFACH #4I4,# NOT DVYNAMIC#)
RETURN

CONTINUE

IF(NSHDIR .FQs1.AND.ID.EQ.1) GO TO 21
IFINSHOIR+EQe 2.AND.ID.EQ.1) GO TO 22
IF(NSHDIR.,EQse 1.AND.ID.EQ.2) GO TO 23
IF(NSHOIR .EQs 2.AND.ID.EQ.2) GO TO 2%
CONT INUF
DYNM=CTAB(VSHIPL 4DYH4U9 VW, VSHIPsVWIND,L)
RETURN

CONTINUE
NYNM=DTAB(VSHIPL s DV4 4Dy Vo VSHIP YWIND,L)
RETURN
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23

24

30

31

32

40

41

42

43

L

54

51

52

53

54

o
CONTINUE

DYNM = DYAB(VSHIP1,DV44LUVH,VSHIP,VWIND,L)

RETURN
CONTINUE

DYNM = DTABIVSHIP1,0V44L0sVHsVSHIPVWIND,LY

RETURN

CONT INUE

IF(NSHDIR.EN. 1) GO TO 31

IF(NSHDIR.EQ.2) GO TO 32

CONTINUE
DYNM=DTAB(VSHIPL 4DY46UsVHe VSHIP,VYNIND,L)
RETURN

CONT INUE
DYNM=DTAB(YSHIPL ;DY46D ¢V Hs WSHIPLVHWIND,L)
RETURN

CONTINUE

IFINSHDIR.EQe1.AND.ID.EQe1) GO TO 41
IFINSHDIR.EQe2.AND-ID.EQ.1) GO TO 42
IF(NSHOIR .£Qe 1. AND.ID.ER2) GO TO 43
IFINSHDIREQe 1.AND.ID.EQe2) GO TO 44
CONT INUE
DYNM=DTAB(VSHIPL+DYS DUV o UYSHIPoVHIND,L)Y
RETURN

CONTVINUE
DYNM=0TAB(VSHIPL,0Y50D+VHs VSHIP, YWIND, L)
RETURN

CONT INUE

DYNN = DTABUIVSHIP1,0Y50LUsVHWyVSHIP,VNIND,L)

RETURN
CONT INUE

DYNM = DTABC(VSHIP1,DYS0LDsVHy VSHIP,VHIND,L)

RETURN

CONT INUE

IF(NSHDIR.EQe1.AND.ID.EQ.1) GO TO 51
IF(NSHDTIR .EQe2+AND.ID.EQ.1) GO TO 52
IF(NSHDIR.EQs1.AND.ID.EQ-2) GO TO 53
IFINSHDIR.EQe 2.AND.ID.EQ.2) GO TO 54
CONT INUE

DYNM=DTAB(VSHIP2 yDYS6UWHIVSHIP, VHIND L M)

RETURN
GCONTINUE

OYNM=DTAB(VSHIP2+DY560sVH,VSHIP YWIND,LM)

RETURN
CONTINUE

DYNM = DTABIVSHIPZ2,DYS6LU,VHyVSHIP ,VHIND,LM)

RETURN
CONTINUE

DYNM = DTABC(VSHIP2,0Y56LDyVHyVSHIP VHWIND,LM)

RETURN
END
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ICTION OTAR

DO OO0

OO

OO0

OO0O0OOOOO0

OO0

10

20

30

40

50

73773 oPT=1 FIN 4.64%428

FUNGTION OTABI(XTAB,YTABy,ZTABy XsZyL)

DIMENSION L (4) LML) 5LL (%) yDUMX(2C) »DUMY(20) o XTAB(40CDY,
» YTAB(480),2TABL2D)

L(1) = NUMBER OF PAIRS OF POINTS PER LINE

L(2) = NUMBER OF LINES

L(3) = DEGREE OF LAGRANGE INTERPOLATION ALONG LINE
L(y) = DEGREE OF LAGRANGE INTERPOLATION BEYWEEN LINES
XTAB = ARRAY OF X VALUES

YTAB = ARRAY OF Y VALUES

ZTAB = ARRAY OF Z VALUES

X = PRIMARY INDEPENDENT VARIABLE
Z = SECONDARY INDEPENDENT VARIABLE
DTAB = DEPENDENT VARIABLE

LLay=L 1)
LLE2)=L (3)

CHECK TO SEE IF ONLY ONE LINE HAS BEEN INPUT
IF(L(2)-1Y20+10,2D

GONTINUE
DTAB=TABX (XTAB+YTABy X,LLY

ONLY ONE LINE HAS BEEN INPUT

RETURN
CONT INUE
MORE THAN ONE LINE HAS BEEN INPUT. NOW CHECK TO SEE IF
Z LIES ON A LINE ZTAB(I),
IF IT DOES, THE CORRECT LINE IS INTERPOLATED.
IF IT DOES NOT, A DUMMY ARRAY IS GENERATED WHERE A DUMMY X
IS GENERATED FOR EACH LINE, AND A OUMMY Y CORRESPONDING TO
X FOR THE LINE. THE RESULTANT LINE ARRAY IS THEN
INTERPOL ATED .
KK=L (2]

DO 50 I=1,KK

LINSL(1)® (I-1)%1

TEST = ABS(Z-ZTAB{(I))

IF(TEST-0.04) 30+ 30440

GONT INUE

DTAR=TABX {(XTABILIN), YTAB(LIN)4X,sLL)

Z LIES OF A LINE ZTAB(I)

RETURN

CONT INUE

DUMX (I)=ZTABCI)

DUMY (V=T ARX(XTABILIN) ,YTABC(LIN) 4 X,LL)
CONT INUE

LMaLY=L2)

LM2Y=L (&)

DTAB=TABX (DUMX DUMY, Zo,LM)

RETURN
Enp
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{iCTION TABX

OOODO0OOOOOO O SO

OO0 OO0

ODOOOO

OOOO

20

30

40

50
€0
70

8t

S0

100

73773 oPT=1 FTN 4.6+428

FUNCTION TABX(XTAB,YTARB,OyL)

DIMENSION L (2),A(5)48(5),Y(5) 4 XTAB(4LD0) ¢YTABCLO D) +X(5)

L(1) = NUMBER OF PAIRS OF POINTS

L(2) = DEGREE OF FIT WITH A MAXIMUM OF &
XTAB = ARRAY OF X VALUES

YTAB = ARRAY OF VY VALUES

C = INDEPENDENT VARIABLE
TABX = DEPENDENY VARIABLE

NPTS=L (1)
K=L (2)#1
K=MINQ(Ky NPTS)

BRANCH TO 10 IF X IS INCREASING
BRANCH YO 160 IF X IS DECREASING
ERROR IF X (19=X(2)

IF(XTAB(1)-XTAB(29710,290,160
CONT INUE
IF(XTAS(1)-092C0+143, 200

GONT INUE

D0 1208 IX=2,4NPTS

X ARRAY IS SEARCHED TO FIND X CLOSEST TO O

IF(XTAB(IX) -XTAR(IX=1)Y2983,290 430
CONT INUE

IF(XTABC(IX)-0)0120+150, 40

CONT INUE

IF 0 LIES BETWEEN EITHER END POINT OF THE X ARRAY AND ITS
ADJACENT POINT, THE INTERPOLATION IS LIMITED TO NO GREATER
THAN A SECOND DEGREE FIT.

TF(IX=2350+,50 .60
CONT INUE
K=MINC (K4 3}

CONT INUE
IF(IX=NPTSY80,70,70
CONT INUE
K=MINQ (K, 3)

CONT INUE
NDX=IX=(K72)
IFC(IX=-NPTSY100,+90,90
GCONT INUE
NDX=NPTS-(K-1)

CONT INUE

D0 110 IL=1,K

X AND CORPESPONDING Y VALUES FOR X#S BRACKETING 0 ARE
TRANSFERED TO LAGRANGIAN EQUATION.
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ICTION TASBX 73773 oPT=1 FIN 4.6%428

OO0

(e Xe N

OOOO0O

GO0

X(IL)=XTABINDX)
Y{IL)=YTABUNDX)
NOX=NDX+1

110 CONTINUE
GO TO 210

120 CONTINUE

130 CONTINUE

70 GET PAST 120+ O IS LARGER THAN THE LARGEST YALUE OF X IN
XTAB. EXTRAPOLATION IS NECESSARY TO FIND TABX AT 0.

TABX= ((YTAB(NPTS) =YTAB(NPTS~13) 7 (XTAB(NPTS) =XTABINPTS=1))1%
p (O-XTAB(NPTS))I+YTABINPTS)
RETURN

140 CONTINUE
IX=1

150 CONTINUE
TABX=YTAB(IX)
RETURN

160 GONTINUE

IF(O-XTAB(L)) 170,140,208
170 CONTINUE

00 150 IX=24.NPTS

X ARRAY IS SEARCHED TO FIND X CLOSESTY TO O

IF(XTAB(IX) -XTAB(IX~1)9180,290,290
180 CONTINUE

IF(O-XTABIIX)»1190,150,40
190 CONTINUE

TC GET PAST 190, O IS SMALLER THAN THE SMALLEST VALUE OF X IN
XTAB. EXTRAPOLATION IS NECESSARY TO FIND TABX FOR 0.

GO 1o 130

200 GONTINUE
TABX=((YTAB(2)-YTABI1)) /7 IXTAB(2)-XTABI(1)})*
» (C=-XTAB(1))+YTAB (1)
RETURN

210 CONTINUE
DO 220 LL=1,K
AtlLY=1.
B{LL)=1.

220 CONTINUE
P=0.

LAGRANGIAN INTERPOLATION PERFORMED WITH POINTS BRACKETING O

DO 280 N=1,K

DO 278 J=1,4K

AA=0-X(J

IF(J-NY 230,240,230
230 CONTINUE

AINY =ACN) *AA
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{CTION TABX 73r73 oPT=1 ; FTN 4.63428

‘ 240 CONTINUE
2 88=X (N) =X (J)
' IF(BB) 250 +260+250
‘ 250 GONTINUE
B (N) =B(N) *88B
266 CONTINUE
270 CONTINUE
C=(A(NY/B(N)Y) *Y(N)
P=P+C
280 CONTINUE
TABX=P
RETURN

290 GONTINUE

EOUAL CONSECUTIVE OR NON-MONOTONIC VALUES OF X ENCOUNTERED
IN XTAB,

OO0 <

TABX=54321.12345
RETURN
END
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NYOZ AND YVOy DATA

INPUT FOR PROGRAM AWCAP

NWPB NXYALP
7 i1
XWPB ARRAY
2.00 3.0C LoL0 54380 6.00 7.00
NYPB ARRAY
6 6 9 11 8 9 10
YP0 ARRAY, READ 6 ENTRIES PER LINE, FIRST Y0/8 THEN VOz LIN
J.000 » 100 200 +300 «400 «520
J.000 <005 «019 . 036 .062 «102
0.000 «200 <400 «600 «800 1.060
0.300 .008 - 019 «030 +«056 «091
0.000 200 4060 <600 -800 1.000
1.200 1.4006 1.450
0.700 <004 .0C8 014 022 «033
« 048 «C70 (80
0.000 200 400 600 -800 1.900
1.203 1.40C 1.600 1.800 2.000
J.000 «003 «005 «010 «013 .018
«022 «030 <040 « 350 . 067
0.000 «400 « 800 1.200 1.600 2.000
2,400 2.500
J.000 .008 « 010 «016 .022 «034
«052 «056
B.000 <400 «300 1.200 1.600 2.09¢
2.400 c.808 Je0ud
0.000 .007 .003 «012 «017 «021
«028 «039 « 045
0-000 0‘000 +300 1.206 1.680 2.000
2400 2.800 3.200 3.500
0.008 <006 «0G8 «010 <014 <016
.018 022 «G3J .035
XALPHA ARRAY
H/T XBAR ALPHA
1.60 ~e50 1.30
1.20 -«35 1.10
1-‘00 -e28 1.69
1.60 -e23 « 92
1.8 ~e21 «86
2-03 -e17 « 87
220 -e15 076
2.40 -el13 « 70
2.60 -1l b7
2.80 =210 «b2
3.00 -s0J9 «59
REACH TYPE RFEACH(I,1),I=1,103
2.00¢C 5.200 2.000 g.Jo¢e 5.000 2.009 2.000 2.00C
2.000 2.000 2.000 0.0080 2.000 2.000 2.000 2.00C
2.006C 2.000 2.400 2.000 0.G0O 2.089 2.060 2.5600
2.009 4,303 2.04¢0 2.000 2.C60GC 2.000 2.000 2.000
2.000 2.000 2.000 3.J00 2,600 2.000 2.000 2000
4.000 0.000 4.000 1.000 4.000 3.000 4,000 2.000
2.00C 2.000 2.000 2.00C 2.000 2.0080 2.000 2.00C
g.000 5. 000 2.00& 2,700 2.000 2.000 2.000 %.00C
2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000
2.000 2.008 2.000 2.00¢0 2.C0¢ 5.000 2.000 2.000
2.000 2.000 2.00C
UPBOUND COURSE BEARING REACH(I$2)sI=1,103
167,000 167.000 167.000 167,000 167.000 165.000 157.000 177 .080
261,000 260,000 269.000 269.00C 269.000 255.000 277.000 303.000
266.400 223,500 241.300 218.000 209.300 209.300 226.000 237.000
270.000 287.000 287.000 263.30€ 242,400 269.000 234.400 266.200
225.550 239.150 262.500 241.100 209.C00 236.000 278.000 234.000
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2,000
2.034
4.000
2.000
5.000
2.000
2.000
2.000
2.000
2.000

199,000
278.000
237.000
228,230
267.000

2.000
2.003
2.00C
2.000
3.000
2.008
2.000
2.000
2.%00
2.000

221.000
249.000
2484303
207.200
267.000




267.000 272.000 261,000 260.000 257.000 257.000
233.003 255.000 220.000 237.000 255.250 237.000
209.000 209.000 209.0008 227.200 237.000 221.450
223.000 231.000 220,000 232.000 236.000 222.000
225.000 218,000 214%.000 219.000 235.000 235.000
263.000 193.200 234.000
MINIMUM CHANNFL WIOTH REACH(I+3),1=1,103

200.000 200.000 225.000 80.000 80.000 280.200
280,000 280.600 280,000 B80.000 250.000 250,000
500.000 650.000 750.0001400.000 80.000 590.000

257.000
227.000
238.350
217.000
231.000

280.000
250.000
590.000

590.000 180,000 590,000 500.7001160.0001160.0001160.000

450,000 460,000 480.000 650,000 460.000 700,000
700.500 80,000 442.000 AC.900 4L2.000 442.000
730,000 730,000 730.000 600.000 630.000 610.000
80,000 B80.000 840.600 500.000 00,000 400.000
730.000 730,000 730.000 490,000 300.000 300.000
600.000 600,000 45C.705 450.000 450,000 450.000
730.000 730.000 730.000
MINIMUM CHANNEL DEPTH REACH(I,4),1=1,103
35.000 27.800 27.000 27.000 27.060 27.000
27.000 27.000 27.000 27.000 27.000 27.009
28.500 28.500 32.000 42.000 27.0CC 27.008
27.000 27.000 27.000 28.000 28.000 40.000
28.500 28.500 35,700 28.500 29.G00 29.000
29,000 27.006 27.000 27.000 27,000 27.004
48,000 37.000 36.0680 29.000 27.0800 29.000
27.000 27.800 29.000 29.200 29.00C 29.080
34,000 52.000 57.000 &3.000 29.000 29.000
39,000 29.000 70.000 78.000 108.60C 100.008
48.000 29.000 B84.000
BEGINNING CHANNEL MILEAGE REACH(I,5),I=1,103
0.000 1.300 1.300 3.000 3.250 3.250
9,250 10.000 10.500 11.750 12.000 13.251
20.000 22.300 27.000 30.000 31.530 32.50@
40,500 40,500 44,500 4&7.200 51.400 56.200
67.800 70,300 72.500 73.506 77.1060 78.000
83.000 B84.000 A84.000 87.508 87.500 98.500
100,000 101.000 102.008 104.000 106.000 108.000
112.500 112.500 112.750 114.000 117.500 119,509
12€.500 133.500 136.500 1384250 139.000 14C.000
154,000 157.000 159,000 160.000 162.000 164.500
178.000 182.000 186.000
ENDING CHANNEL MILEAGE REACH(I,6),1=1,103
1.3080 1.300 3. 000 3.250 3.251 4,000
10,000 10.500 11.75C 12.030 13.250 14.750
22.300 27.000 30.060 31.500 32.500 36.000
44,500 44.500 47.000 51.400 54.200 56€.400
70.300 72.500 73.606 77.10C 78,060 79.000
84,000 84,300 87.500 A&7.506 908.560 92.500
101,000 102.000 104,000 106.300 108,000 109.000
112.750 112.750 114,000 117.500 119.500 121.000
133,500 136,500 138.250 139.000 140,000 142.000
157,000 159.000 160,000 162.000 164.5080 164,500
182.000 186,900 190.000
UPBOUND SPEED LIMIT REACH(I»7Y%,1=1,103
7.000 7.000 7.000 7.009 7.000 7.000
7.000 7.000 7.000 7.000 7.000 7.000
12.000 18.000 18.008C 13.000 0,000 10.0CD
10.000 10.000 10.000 18.000 18.000 18.000
10.000 10.700 10.000 10.G060 10.000 10.000
10.000 0.000 7.006 0.200 13.000 13.003%
15,000 15.000 15.000 13.030 13.004 13.000
0.00¢C 0.000 15.000 15.00C 15.080 15.000
15,000 15.020 15,000 15,000 15.008 15.300
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460.000
442.000
500.000
450.000
550,000
450.000

27.000
27.0080
27.000
40.000
29.000
29.0C0
56.000
29.500
38.0040
100.000

4,000
14.750
36.080
56.430
79.000
92.538

109.000
121.0G0
142.000
164,500

5.250
15.750
38.500
63.000
80.0C0
95.000

110.000
123.000
144.000
167.300

7.000

7.006
10.000
18.000
10.000
13.000
15.000
15.000
15.008

233.04C
248.000
238,350
194.000
239.000

280.00¢C
250.000
590.000
480,000
460.00C
618.90C
600.000
550.000
610.000
610.000

27 .000
27.030
27.000
35.000
29.00C
46.000
48,000
29.50C
28.008
29.000

5.250
15.750
38.500
63.008
80.000
95.00C

119.00C
123.00C
144,.00C
167.000

7.85C
17.370
39.00C
64,200
82.00C
96.000
110.750
123.00C
146.500
169,500

7.000

7.00C
1G.000
18.00C
10.00C
15.000
15,300
15.000
15.000

248.000
242.050
220.0038
218.000
228.000

280.000
225.000
180.000
450.000
600.000
730.000
580.000
630.000
610,080
610.000

27.000
27.000
2T7.000
28.500
31.00¢0
37.000
29%9.019
36.000
29.004
29.000

7.850
17.370
38.500
04.200
80.000
96.00¢C

110.750
123.000
146.500
169.500

8.508
18.008
38.5040
56.400
80.000
98,000

112.000
124.750
151.000
170.500

7.000

7.0020
10.90¢C
18.000
10.000
15.00¢C
15.000
15.000
13.000

262.150
206,150
238.000
209.300
2464000

280.000
250.000
596.000
450.000
700.090
730.000
400.000
730.000
610.000
733.3C0

27.000
27.000
27.000
28.500
32.000
44,000
29.4900
©5.000
29.0C0
50.000

8.500
18.000
39.003
66.400
82.000
99,0100

112.009
124.750
151.000
170.500

9.251
20,000
40.500
67.800
83.000

100.000
112.500
126.500
154,003
178.000

7.060

7.000
10.0C0
18.004
16.06¢C
15.000
15.0C0C
15.000
13.000



13,000 10,000 10.000 10.000 10.000 10.000
15.000 15.0330 15.000
DOWNBOUND SPEED LIMIVT REACH(I.B8),I1=1,103
7.000 7.0400 7.000 7.00¢ 7.000 7.000
7.000 7.000 7.000 T7.0080 7.000 7.000
12.000 18.000 18.000 18.8060 0.00C 12.000
12.000 12.000 12.00¢ 18.000 18.000 18.000
12,000 12.000 12.000 12.000 12.0060 12.009
12.000 0.228 7.000 0.000 13.006 13.000
15,000 15.003 15.000 13.000 13.000 13.000
0.000 0.000 15.000 1%5.0006 15.000 15.000
15,000 15,300 15.000 15.000 15.000 15.000
13.000 12.000 12.000 12.900 12.C00 12.000
15.000 15.000 15.000
CURRENT SPEED REACH(Io99,I=1,103
508 500 «500 «500 500 «500
«500 500 «500 «500 «500 «500
3.200 2.060 2.000 1.509 g.000 3.100
3.100 3.109 3.100 2.400 2.460 2.430
2.92C 2.804 2.800 2.300 2.80C 2.833
10.100 g.0cC?2 €.00C 6.000 2.000 2.7080
1.400 1.700 1.70¢6 3.160 3.440 3.720
0.000 0.030 4.500 4.750 4.880 3.880
1.103 1.119 1.430 1.400 4.960 4.900
<800 .800 +800 3.360 3.30¢C 3.330
«400 400 « 400
CURRENT DIRECYION REACH(I,100¥,I=1,103
0.002 0.u00 0.000 3.900 G.00¢C c.000
0.000 0,000 c.000 c.000 0.000 0.000
53.000 0.000 0.000 30.000 .000 0.000
0.000 0.d03 0.00C 62.000 0.000 58.0090
0.000 0.000 0.000 88.000 C.000 4&8.000
163.000 c.000 0.200 0.000 0.600 45.000
0.000 0.009 0.000 0.000 g8.000 0.000
G.000 0.000 47.000 0.000 c.000 g.000
G.000 0.000 G.000 J.000 0.000 0.000
0.000 8.004 0.000 3.000 g.0C0 0.000
0.300 C.9300 0.000
NAVAID DISTANCES NORMAL SEASON DAY UPBOUND
200 « 200 .200 «200 200 «200
«200 « 200 « 208 «200 + 260 «200
1.000 « 7580 « 750 2.000 0.000 #7513
750 6.000 1.000 1.900 1.250 1.250
1.000 758 1.000 «750 .625 «500
1.750 0.000 750 6.000 1.000 1.000
1.250 1.125 1.09¢0 «625 «625 «625
0.000 0,090 1.250 1.250 1.625 «750
2.080 1.750 1.256 750 «625 «750
1.5080 1.258 «750 «750 1.375 0.000
2500 1.375 1.375
NAVAID DISTANCES NORMAL SEASON DAY DOWNBOUND
«200 200 200 2200 200 200
«200 «200 «200 «208 200 200
1.000 «750 «750 2.000 0.060 «750
« 756 0.000 1.00¢ 1.0080 1.250 1.000
1.00% » 625 1.000 «h2F% «b25 .500
1.7560 G.000 750 0.000 1.000 1.008
1.000 1.00¢C 1.00C «500 .« 625 1.000
0.000 G.008 <750 1.125 . 758 2625
3.000 1.500 1.25¢C «750 500 1.000
1.500 1.125 «750 1.500 1.000 0.000

98

10.000

7.000

7.000
12.000
18.000
12.000
13.000
15.000
15.000
15.000
12.000

«500

500
3.1G0
2.350
5.060
1.760
3.400
4,220
1.400
3.300

8.0080
0.030
0.000
0.000
0.000
125.000
0.000
0.C38
0.000
0.0C90

200
«200
1.259
1.750
« 625
1.375
1.000
«625
1.00C
1.000

«200
200
1.2590
1.750
«500
1.500
«758
«625
1.000
1.000

i0.00C

7.000

T.000
12.000C
18.090
12.000
15.000
15.00C
15.000
15.000
12.800

«50C
«500
3.100
2.350
5.060
1.%00
3.500
1.908
« 800
«90C

0.00C

45.00C
0.00C

« 200
200
«313
1.006
1.000
1.000
«75¢C
G.00C
1.50C
1.750

«200
«200
+313
1.00C
#7510
« 750
«625
0.000
1.586C
1.750

10.000

7.000

7.000
12.4990
18.000
12.000
15.900
15.900
15.000
13.000
12.000

«500
500
3.100
2.3590
5.060
1.400
3.500
1.900
«800
-900

g0.000
0.000
D.080
0.000
0.000
0.030
32.000
0.000
32.000
0.000C

«200

.200
0.008
1.000
0.000
1.375
1.2590
1.000
1.375
1.250

«200

200
0.0060
1.000
6.000
1.375
1.000
1.000
1.375
1.250

15.000

7.000

7.000
12.000
18.000
12.060
15.000
15.003
15.000
13.000
15.000

«50¢C
.SGG
3.100
2.920
6.750
1.400
3.500
1.900
«800
.900

0.0C0
0.000
G.0CO
42.000
88.000
0.0G60
32.000
0.000
32.000u
0.000

<200
1.000
1.06¢C
«750
1.750
« 750
«500
1.000
1.750
3.000

«200
1.000
1.000

«500
1.7510
1.0C0

«625
1.125
1.75¢6
2500



3.000
NAVAID
«200
« 200
1.375
1.750
1.750
1.758
1.250
0.000
1.000
2.250
3.500
NAVAID
«200
« 200
2.000
3.000
2.500
1.750
1.125
0.0400
1.000
1.250
6.500
NAVAIQ
« 200
«200
1.000
«750
1.800
1.750
1.25¢0
0.000
2.000
1.500
2.500
NAVAIO
200
200
1.000
« 750
1.080
1.750
1.000
0.000
3.000
1.54¢0
3.300
NAVAID
«200
«200
1.750
2.500
1.750
1.750
1.250
0.300
1.000
2.250
2.500
NAVATID
«200
2030

1.375 1.7590
DISTANCES EXTENDEO SEASON DAY UPBOUND
«200 «200 «200 200 «200
«200 «200 «200 +200 «200
4.250 4,000 2.000 0.000 2.250
0.000 1.125 3.000 4,000 4,000
1. 625 3.750 3.000 1,375 «7580
0.400 « 750 0.208 1.000 1.375
1.000 1.000 1.258 1.000 3.750
g.00¢0 1. 375 1.750 1.250 1.125
1.000 1.125 1.625 «625 1.125
2.000 1.040¢C o750 1.75% 0.000
2.500 2,00C
DISTANCES €EXTENDED SEASON DAY DOWNBOUND
«200 «200 2200 «200 .2080
« 200 «200 «200 <200 «200
4,000 3.250 1.500 0.000 2,500
0.000 1.500 4.125 5.000 1.500
1.125 2.250 3.000 1.250 1.125
0.000 «75C 0.000 1.000 1.375
1.0080 1.250 1.750 1.000 1.500
0.000 1.25¢0 1.750 1.250 1.375
1.000 1.375 1.750 «625 1.000
1.2590 « 750 «625 1.375 0.000
2.500 3.00C
DISTANCES NORMAL SEASON NIGHT,UP3OUND
200 2200 «200 200 «200
<200 «200 «200 2200 «200
1.375 1.375 2.000 0.000 1.500
¢.G00 1.125 1.000 1.250 1.000
«750 1.00° 1.125 625 «500
0.000 «750 0.000 1.000 1.000
1.125 1.06¢C 625 625 2625
0.000 1.250 1.2580 1.250 «750
1.750 2.000 1.00¢C «625 «750
«500 « 750 «7580 1.375 0.000
1.375 1.375
OISTANCES NORM /L SEASON NIGHT, DOWNBOUND
200 «20C 2200 «200 .200
«208 «200 «2070 200 .2100
1.375 1.375 1.500 g.0C0 1.5C0
g0.000 1.125 1.008 1.250 1.000
« 625 1.00C 1.37% <625 «500
0.000 « 7580 J.500 1.6G00 1.000
1.000 1.000 500 1.000 1.000
0.000 «75C 1.125 1.000 625
1.500 2.000 «750 <500 1.000
1.125 « 750 1.500 1.008 8.000
1.375 1.75¢
DISTANCES EXTENDED SEASON NIGHT,UPBOUND
«200 «200 «200 «200 «200
« 200 «200 «200 «200 «2080
10.000 5.500 2.500 0.006 3.000
6.000 2.500 6.2580 4.000 4.250
2.000 5,250 4.0080 1.375 2.250
0.008 «750 1.000 1.000 2.000
1.000 1.006 2.000 1.008 4.000
0.93020 1.756 2.50¢0 2.00¢C 1.250
1.100 2.000 1.625 «625 1.125
2.000 1.000 <750 1.750 0.000
3.500 2,046
DISTANCES EXTENDED SEASON NIGHT,DOWNBOUND
«200 .2080 200 200 «200
« 2010 <200 «200 200 «200

99

«208

«200
3.000
4.000
1.500
1.375
3.000
1.125
2.000
1.125

«200

«200
4,000
3.000
1.750
3.000
2.000
1.500
1.500
2.000

«200
« 200
1.250
1.750
625
1.375
1.000
«625
1.125
1.000

« 200
«200
1.375
1.750
«500
1.5006
<750
+625
1.000
1.000

«200

«200
3.000
6.259
1.750
1.375
3.375
1.125
2.000
1.125

« 200
«200

«200
«200
«75C
3.000
« 750
2.250
24500
0.800
3.000
3.375

« 280

«20C
3.125
2.250
1.000
1.125
3.000
0.000
3.0430
3.250

«200
«200
«313
1.00¢C
1.00C
1.000
« 756
0.00¢G
1.50¢C
1.75¢0

«200
«200
«625
1.000
« 750
« 750
«625
0.000
1.500
1.75C

«200
+ 200
o750
2.250
«750
2.25C
2.500
0.000
2.25¢C
3.375

«200
.200

«200

«200
G.000
2.000
0.000
3.375
1.625
1.750
3.000
1.375

«200

«200
0.000
2.250
0.000
3.000
2.250
1.750
2.250
1.375

«200

2200
0.00¢C
1.000
0.000
1.375
1.250
1.0090
1.375
1.250

«200C

«200
8.000
1.000
0.000
1.375
1.000
1.008
1.375
1.250

«200

«208
0.009
2.500
0.000
4.000
1.625
1.750
4,250
2.000

«200
200

« 200
1.500
3.000
1.000
1.750
2.000

750
1.125
3.500
5.750

200
1.375
24250
1.000
1.759
1.375

« 750
1.375
2.000
3.750

200
1.000
i.00¢0

750
1.750
1.000

«500
1.000
1.758
3.000

200
625
1.000
«500
1.750
1.000
«625
1.125
2.000
2.500

«200
1.375
3.000
1.000
1.750
2.000

« 7590
1.7590
5.000
5.7508

200
1.375



2.500 6.500 106G.00¢0 2.5060 0.000
2.500 0.000 2.508 080 7.500
2.625 1.5C0 3. 000 %«500 1.750
1.750 0.000 750 6.000 1.000
1.125 1.000 1.250 2.250 1.125
0.0400 6.090 1.000 3.750 1.250
1.000 1.300 2.00¢C 2.00¢0 « 625
2.7580 1.250 « 750 «625 1.375
6.5090 4,258 3.000
ELECTRONIC NAVAID ACCURAQGY
N.000 0.000 6.000 0.300 c.000
0.000 6.000 0.000 0.008 J3.000
0.000 0.000 0.000 0000 0.000
g.000 0.000 0.000 g.000 8.000
0.000 0.000 0.0C0 0.060 6.00¢
0.000 0.000 0.000 0.008 8.000
0.000 8.000 G.000 0.000 0.000
0.0G¢ 0.000 0.000 0.000 9.0080
0.000 0.000 0.000 0.000 0.000
0.000 0.030 0.000 0.006 0.000
0.000 0.300 6.000
VISUAL OAY NAVAID ACCURACY
15.000 15,000 15.0C00 15.000 15.008
15.000 15.008 415.000 15.000 15.000
15,0080 15,000 15.00¢ 15.000 15.000
15.000 415.000 15.000 15.000 15.000
15,000 15.000 15.000 15.000 15.000
15,000 15.000 15.000 15.000 15.000
15.000 15.000 15.0006 15.3000 15.00%
15,000 15.300 15.000 15.00G6 15.000
15.000 15.000 15.000 15.000 15.000
15.000 15,000 15.000 15.006 15.000
15.000 15.000 415.000
VISUAL NIGHT ACCURACY
15.0080 15.000 15.000 15.000 15.000
15,000 15,000 15.000 15.000 15.000
15.000 15.000 15.000 15.000 15.000
i5.000 15.000 15.066 15.000 15.000
15.030 15.000 15.000 15.000 15.000
15.000 15.000 15.000 15.000 15.000
15.000 15,000 15.000 15.000 15.000
15,000 15.000 15.000 15.300 15.000
15,000 15.000 15.000 15.000 15.000
15.300 15.000 15.000 15.000 15.000
15.000 15.000 15.000
ICE INDICATOR
1.000 1.003 1.000 1.008 1.006
1.000 1.000 1.000 1.340¢ 1.6640
1.000 1.000 1.0080 1.000 1.000
1.000 1.000 1.0300 1.300 1.000
1.000 1.000 1.000 1.000 1.00¢
1.009 1.000 1.000 1.000 1.00¢C
1.000 1.000 1.000 1.000 1.000
1.000 1.000 €.000 1.90¢C 1.0CC
1.000 1.000 1.000 1.300 1.000
1.000 . 300 6.0080 j.000 8.00¢
1.000 1.000 1.000
SHIP LENGTH 600.0000 730.C000
SHIP BEAM 75.2000 76.0G600
SAIL AREA BALLASYT 16700.000017000.C000
BALLAST DRAFT 16,0063 18.0000
SAIL AREA LOADED 8800.U00011250.0000
LOADED ODRAFTY 25.5009 26.C000
LOCKING TINME NOR UP 37.2800 39.6000

100

2,250
1.750
1.375
1.375
1.375
1.375

«750
8.000

0.000
0.000
0.000
G.000
0.000
0.000
0.090
0.000
0.009
0.0800

15.600
15.000
15.600
15.000
15.000
15.200
15.009
15.000
15.000
15.000

15.000
15.000
1£.000
15.000
15,0080
15.000
15.000
15.000
15.000
15.000

1.000
1.000
i.000
1.000
1.000
1.008
1.000
1.000
1.04d90
1.000

4.125
6.250
2.250
3.000
2.000
1.500
2.000
2.000

0.000
0.000
0.000
0.000
0.0006
0.000
0.000
0.000
g.000
5.000

15.000
15.000
15.000
15.000
15.000
15.000
15.000
15.000
15.000
15.000

15.000
15.00¢
15.9800
15.000
15.000
15.000
15.000
15.000
15.000
15.000

1.000
1.000
1.000
1.000
1.000
1.00¢0
1.000
1.000
1.000
1.000

3.12%
2.250
1.000
1.12F
3.000
0.000
2.750
3.250

0.000
0.000
9.000
0.000
0.006
g.000
0.000
0.000
0.000
8.0080

15,000
15.006
15.000
15.000
15.000
15.000
15.000
15.000
15.000
15.000

15.000
15.000
15.000
15,000
15.000
15.000
15.000
15.000
15.000
15.000

1.00C
1.000
1.00¢C
1.000
0.000
1.000
1.000
1.000
i.00¢8
1.000

80.03¢0
4,250
0.000
3.000
4.000
1.75¢
3.250
3.750

g0.000
0.0

0ebu’

8.000
0.500
0.300
0.000
0.000
8.030
0.000

15.000
15.008
15.000
15.000
15.0080
15.000
15.000
15.0090
15.0020
15.000

15.000
15.0800
15.000
15.000
15.000
15.000
15.000
15,008
15.000
15.000

1.000
1.0080
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.4000

6.000
G.000
0.000C

15.000
15.000
15.000
15.000
15,000
15.0049
15.000
15.000
15.000
15.000

15.000
15.000
15.000
15.000
15.000
15.000
15.000
15.000
15.000
15.000

1.006C
1.000
1.800
1.300
1.0G0
1.000
1.000
0.000
1.9000
1.000

iy



LOCKING TIME NOR DN 38.3108 43.00600
LOCKING TIME EXT UP 41 .48C0 43,8000
LOCKING TIME EXT DN 42.5100 47.200¢C

SHIP CHARACTER. YV -.0106 -.0106
SHIP CHARACTER. NV -.0035 -.00835
YOELTA «0012 G012

NDELTA -.0006 -.0006

YYO 0.00CD 0.0600

NYO 0.00G0 G.000C

COEFFICIENTS FOR A1l 29.5600 29.5600
VSHIP=F(VIS) A2 6215 26215

A3 0.00C0 0.6008

FLOAT. NAVAID PULL 77 77
ICE FORMS 97 91
ICE LOCKAGE BEGINS 97 91
ICE LOCKAGE STOPS 176 176
ICE DISAPPEARS 176 183
FLOAT. AIDS INSTAL 19% 194

MAX WIND SPD FOR 1-WAY TRAFFIC SO SHORE CANAL
MAX WIND SPD FOR 2-WAY TRAFFIC SO SHORE CANAL

TURNBACK TIME IN MIN 11.0000
ICE LOCKAGE TIME IN MIN 31.000°0
UPBOUND SHIP RATIO COEFFIGIENTYS <5060

IS NAV SYSTEM ELECTRONIC 1-YES 0-NO o
TYPE OF SHIP 1-SALTY 2-LAKER 1

SHIP DRAFT 4-BALLAST 6-LOADED 6
NUMBER OF DAYS IN SPECIFIC YEAR 50
SPECIFIC YEAR 1-52 2-65 3-67 4-68 5-69 i

76
91
91
184
191
201
3

1

0

t.00C0
5.0000

-0000

OCTE5~-SEPTED OGDENSRBURG WATER TEMPERATURE DATA
15,500 15,500 15.00C 1&4.400 13.990 13.300
12.800 12.800 12.800 12.206 12.20C 12.208
12.260 12.200 12.208 12.2008 12.200 11.700
10,903 1C.009 9.400 9.4%00 8.900 8.900

8.300 B8.300 8.300 7.800 7.800 7.200
7.200 7.200 7.200 7.200 7.200 6.100
5.600 5. 690 5.600 5.600 5.603 5.600
4.400 L.400 La400 G400 LoUlG 4.400
4.400 4,400 3.90¢0 3.300 3.900 3.900

2.800 3.3G0 «500 «500 <500 <500
«500 5090 +500 «500 « 500 «560
«580 «500 «500 «500 «500 «530
«500 «5080 «500 «500 <500 «500
«509 «5C10 «508 500 «500 «518
«500 «500 «500 500 «500 «500

«500 7040 . 7080 39080 «700 «800
1.100 1,708 1.600 1.10C 1.100 1.800
1.800 1.900 1.800 1.800 2.000 2,200
1.800 1.900 2.200 2.000 2,300 2.500
3.100 3. 1560 3.408 3.70¢ 4.000 3.800C
4.400 4,600 .0060 5.00C 5.00C 5.208
5.100 5.600 5.600 5.500 5.800 5.700
5.000 5.800 5.900 5.300 6.0C0 6.290
7.100 7.600 7.9300 8,000 8,600 8.900

11,000 16.630 10.900 10.900 11.300 11.5080
13.100 13.000 12.900 13.100 13.600 13.900
14,500 14.760 14,800 15.300 15.300 15.700
18,100 18.400 18,900 19.100 19.7C00 20.000
20.800 20,300 26.460 20.960 21.100 21.509
21,600 21,400 21.20C 21,300 21.200 21.400
24.300 21.300 21.200 21.308 21.500 21.100
21.500 21.506 21.300 21.990 21.300 21.500
21.000 ?21.200 21.260 21.300 21.10GC 2¢.700
20.000 20.200 20.300 2C.40C 20.400 20.530
19,900 19.800 2C.000 19.30C 19.700 19.600

101

13.300
12.200
11.000
4.900
7.200
64100
5.600
4400
3.300
«500
«500
«500
500
«500
«500
«800
1.600
2.100
2.600
3.300
5.300
5.800
6.600
9.600
11.700
14.000
16.200
20.400
21.400
21 .400
21.000
21.400
20.500
20.580
19.50¢0

0.00G6%0

13.300
12,200
10.6G60
8.900
7.20C
6.100
5.00C
4L.400
3.300
«500
«50C
«50C
«500D
«500
«508
1.100
1.500
2500
2.600
3.900
5.300
5.800
6.400
10.30C
12.000
14 .10C
16.400
20,400
21.600
21.20¢C
20.600
21.500
20.37C
20400
13.500

13.300
12.200
10.000
8.900
T.200
6.100
5,008
44400
3.300
581
500
«5080
«500
«500
«500
1.600
1.200
2.400
2.700
4,200
5.200
5.600
6.500
16.800
12.3090
14.1080
16.800
20.600
21.900
21.500
21.200
21.500
20.200
20.10¢
19.400

13.300
12.200
10.000
8.900
7.200
6.1563
4o 400
4.400
2.800
«500
«500
«500
500
«500
«5040
1.4C00
1.500
2.000
3.000
4,300
4,900
5.800
6,400
11.100
12.900
14,400
17.600
20.600
21.950
21.600
21.600
21.000
19.800
206.000
19.000



SAMPLE OUTPUT OF ANAWCAP
FOR
SALTY CLASS SHIP

ice lock

Vship = VSpeed limit> under low visibility conditions

NO ELECTRONIC NAVIGATION SYSTEM
(Electronic Accuracy = 1000')
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FRFQUENCY OF OCCURENCE OF RESTRAINING REACHES FOR EXTENDED SEASON
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Program AWCAP

ACNAVD
ACNAVU
ALLOWD
ALLOWD2
ALLOWU
ALLOWU2
AMAND1
AMAND2
AMARU1
AMANUZ
ATEMPR
CAP
CAPAC
CONREA
CONSTR
DELT
DISMAX

DISMED

DISMEN

DISMND

DISMNN

B.7 DEFINITION OF VARIABLES

(Variables are listed alphabetically)

Downbound navigation accuracy

Upbound navigation accuracy

Downbound allowable clearance, 1-way traffic
Downbound allowable clearance, 2-way traffic
Upbound allowable clearance, 1-way traffic
Upbound allowable clearance, 2-way traffic
Maneuvering width for 1-way traffic, downbound
Maneuvering width for 2-way traffic, downbound
Maneuvering width for 1-way traffic, upbound
Maneuvering width for 2-way traffic, upbound
Air Temperature, °F

Reach capacity

Seaway capacity for a given time interval
Constraining reach number

Constraining reach number for a given time interval

Time interval in hours

Maximum distance throughout Seaway which includes
a sufficient number of navigational aids to fix
position visually

Maximum distance throughout Seaway which includes
a sufficient number of navigational aids to fix
position visually, extended season, day

Maximum distance throughout Seaway which includes
a sufficient number of navigational aids to fix
position visually, extended season, night

Maximum distance throughout Seaway which includes
a sufficient number of navigational aids to fix
position visually, normal season, day

Maximum distance throughout Seaway which includes
a sufficient number of navigational aids to fix
position visually, normal season, night
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Program AWCAP (Continued)

DISNAVD Distance to fix position visually, downbound

DISNAVU Distance to fix position visually, upbound

DTEMP Temperature difference between water and air

DTIME Time difference used in defining daily time intervals

DYNM Dynamic maneuvering width

HOUR Time in hours at beginning of time interval

I Index

IDAY Day of year, IDAY = 1 corresponds to October 1

IH Time of the day of weather station observations

II Seaway Sector Index

ITITLE Title array

IYEAR Year

J Weather time interval index

JdT Index used to generate data for CHCOEF

K Weather station index, Seaway Sector Index

L Title index

MONTH Month

N Reach parameter index, N = 1,22

ND Daily time interval index, ND = 1,10

NDAY Day number

NDELT Weather time interval index, NDELT = 1,8

NREACH Reach number

NTIME Daily time interval index, NTIME = 1,10

NTT Index used to set time at beginning of the ten daily
time intervals

NUM Index indicating day number

NUMDAY Number of days in a year

RATIO Ratio of upbound traffic to total traffic

RHO Density of water

RICE Number of downbound transits per ice lockage

RIVST™M Riversteam visibility in miles
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Program AWCAP (Continues)

STATM
SUM
SUNRIS
SUNSET
TIME
TINT
TLCKEX
TLCKNO
TLOCK
VISMIN
VISMNO
VISMNR
VISOBR
VISRSR
VISVAC
VSHIP
VSHIPD
VSHIPU
WATEM
WDIR
WINDCL

WINDLL

WINDMX
WINDSLB

WINDVFB

WSP

Static maneuvering width

Time to transit a 1-way reach

Time of sunrise, hours

Time of sunset, hours

Time of the day

Weather time interval index

Extended season lockage time, hours

Normal season lockage time, hours

Lockage time

Minimum visibility over the entire Seaway

Minimum visibility observed at the 3 weather stations
Minimum of riversteam visibility over the entire Seaway
Observed visibility for a particular reach
Riversteam visibility for a particular reach

Visual accuracy, feet

Ship speed, mph

Downbound ship speed, mph

Upbound ship speed, mph

Water temperature, °F

Wind direction, °T

Beam wind speed occurring at St. Catherine lock portion of
South Shore Canal

Beam wind speed occurring at St. Lambert lock portion of
South Shore Canal

Maximum wind speed occurring on the Seaway

Beam wind speed occurring at St. Louis Bridge in the
‘Beauharnois Canal

Beam wind speed occurring at Valley Field Bridge in
the Beauharnois Canal

Wind speed, mph
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Subroutine STAMAN

BEAM Ship beam

COURSE Upbound or downbound course bearing, °T

CURDIR Current direction, °T

DEN T (YG/NG)IVU

DEPTH Water depth, ft

DRAFT Ship draft, ft

FAC1 Dimensional factor, 1/2(RHO)(XLEN)2UO

FAC2 Dimensional factor, FACI*XLEN

FAC3 Dimensional factor, FAC1*UQ

FAC4 Dimensional factor, FAC3*XLEN

NSHDIR Ship direction, ; i ggaﬁggﬂnd

NWAY Traffic mode, . el tratfic

PHICUR Yaw angle due to current

PHIM Absolute value of PHITOT

PHITOT Total yaw angle of ship

PHIW Yaw angle due to wind

PHIYO Yaw angle due to operating off channel centerline

RELCUR Current direction relative to ship

RELWND Wind direction relative to ship

RHO Density of water

RUDANG Rudder angle, degrees

SAIL Sail area of ship

uo Ship speed in feet per second

VCUR Current velocity, fps

VCURX Longitudinal component of current with respect to the ship

VCURY Transverse (side) component of current with respect
to the ship

VTOTX Total longitudinal flow velocity with respect to ship

WIDTH Width of reach

XLEN Length of ship
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Subroutine STAMAN (Continued)

XNDEL f‘N5 Ship
XNV v, Hydrodynamic
XNYO ﬁ N Coefficients
yO
YDEL Lyﬁ
YFWIND Beam wind force
YF1 Projected beam area of ship
YO Distance off channel centerline
Yv Y, Ship hydrodynamic coefficients
YYO Yyo
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Subroutine MAXDIS

DISMAX Maximum distance which includes a sufficient number of
navigational aids to fix position visually over the
entire Seaway

DMAX Maximum distance which includes a sufficient number of
navigational aids to fix position visually over the
entire Seaway, downbound

I Reach number index

1J Reach array element description index

IN Reach array element description index

UMAX Maximum distance which includes a sufficient number of

navigational aids to dic position visually over the
entire Seaway, upbound
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Subroutine SUNRS

ALPHAR Sun's right ascension for sunrise
ALPHAS Sun's right ascension for sunset
COSHR Cosine of HR
COSHS Cosine of HS
DELTAR Sun's declination for sunrize
DELTAS Sun's declination for sunset
DIFFR Number of quadrants difference between the sun's true
longitude and the sun's declination for sunrise
DIFFS Number of quadrants difference between the sun's true
longitude and the sun's declination for sunset
HR Sun's local hour angle for sunrise
HS Sun's Tocal hour angle for sunset
IYEAR Year
NDAY Day of the year, NDAY = 1 corresponds to January 1
NDAYS Beginning of fiscal year, NDAYS = 273
NQALR Quadrant of the sun's declination for sunrise
NQALS Quadrant of the sun's declination for sunset
NQLR Quadrant of the sun's true longitude for sunrise
NQLS Quadrant of the sun's true longitude for sunset
SUNRIS Time of sunrise, local mean time
SUNSET Time of sunset, local mean time
TIMER Local mean time of sunrise
TIMES Local mean time of sunset
TR Approximate time of sunrise in days
since 0 January, 0 hr. Universal time
TS Approcimate time of sunset in days
since 0 January, 0 hr. Universal time
XH Cosine of the sun's Tocal hour angle for sunrise
XHR Sun's local hour angle for sunrise
XHS Cosine of the sun's local hour angle for sunset
XLR Sun's true longitude for sunrise
XLS Sun's true longitude for sunset
XMR Sun's mean anomaly for sunrise
XMS Sun's mean anomaly for sunset
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Subroutine SUNRS (Continued)

XR
XS
YH
YHS
YR
YS

Cosine of the sun's declination for sunrise
Cosine of the sun's declination for sunset
Sine of the sun's local hour angle for sunrise
Sine of the sun's local hour angle for sunset
Sine of the sun's declination for sunrise

Sine of the sun's declination for sunset
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Subroutine DYNMAN

COURSE
DYNM
DY44D

DY44LD
DY44u
DY50D
DY50LD
DY50LU
DY50U
DY56D
DY56LD
DY56LU
DY56U

L

LM
NSHDIR
NWAY

VSHIP1
VSHIP2
VW
VHIND

* Function DTAB
Function TABX

Upbound
Dynamic

Dynamic
Salty
Dynamic
Laker
Dynamic
Salty
Dynamic
Salty

Dynamic
Laker

Dynamic
Laker
Dynamic
Salty

Dynamic
Salty

Dynamic
Laker
Dynamic
Laker

Dynamic
Salty

course bearing, °T

maneuvering

maneuvering
class ship,

maneuvering
class ship,

maneuvering
class ship,

maneuvering
class ship,

maneuvering
class ship,

maneuvering
class ship,

maneuvering
class ship,

maneuvering
class ship,

maneuvering
calss ship,

maneuvering
class ship,

maneuvering
class ship,

width, ft

width array
downbound

width array
downbound

width array
upbound

width array
downbound

width array
downbound

width array
upbound

width array
upbound

width array
downbound

width array
downbound

width array
upbound

width array
upbound

for

for

for

for

for

for

for

for

for

for

for

Array used in Functions- DTAB, TABX*
Array used in Functions DTAB, TABX*
Ship direction

Traffic

1 - one-way traffic

mode , _

Ship speed array

Ship speed array

Wind speed array

Reach wind speed, mph

These two functions are described fully in the program

listing section of this report.
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two-way traffic

reach

reach

reach

reach

reach

reach

reach

reach

reach

reach

reach

a4,
a4,
a4,
50,
50,
50,
50,
56,
56,
56,

56,



Program ANAWCAP

CAPAC Seaway capacity for one daily time period

CONSTR Constraining reach for one daily time period

DAILY Daily seaway capacity

DAYCAP Sum of daily time period capacities, DAYCAP=DAYCAP +
CAPAC (NTIME)

EXTCAP Extended season capacity

EXTSEA Extended season events array

I Daily time interval index

IACC Electronic accuracy array

1BG Reach number index used in output format

IDAY Day number, IDAY=1 represents 1 Oct.

IEND Reach number index used in output format

IEX Extended season index

IFRQ Constraining reach frequency array for the entire year

IFRQEX Constraining reach frequency array for the extended
season

IFRQN Constraining reach frequency array for the normal
season

I Output format index

M Daily time interval index

N Reach number index, day number index

NACC Number of accuracies to be annalized

NBEGIN Index used to determine weekly capacity

NDAY Day number index

NDAZE Daily capacity index, NDAZE=IDAY

NEND Index used to determine weekly capacity
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Program ANAWCAP (Continued)

NEX1 Index indicating beginning of extended season

NEX2 Index indicating end of extended season

NREACH Reach number

NTEN Output format index

NTIME Time of the day at the beginning of each daily time
period

NUMAC Number of accuracies to be analyzed

NUMDAY Number of days in a year

NUMDW Number of days in week number 53

NWEEK Week number index

NYEAR Year number

WEEKLY weekly seaway capacity

WEKCAP Sum of weekly capacity results, WEKCAP=WEKCAP+
DAILY (NDAZE)

XNORCAP Normal season seaway capacity

YEARLY Yearly seaway capacity
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