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Summary Recommendations

The principal recommendations of this study are:

- that the St. Lawrence Seaway Development Corporation proceed with the implemen-
tation of IMTIC Step 1 jointly with the St. Lawrence Seaway Authority

- that DOT invite other U.S. and Canadian marine oriented entities to form an inter-
agency task force to coordinate and initiate vessel/cargo control and information
programs on the Great Lakes - St. Lawrence River

- that DOT conduct an in-depth Fourth Coast systems and requirements analysis for
traffic control and cargo information systems using this study as a base
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4th Coast - Seaway System Requirements Analysis - Spinoff Deductions From IMTIC

Feasibility Study

Capacities (Cargo demand)

Welland-St. Lawrence River Locks (15) element will not meet post 1990 demand
Ports and Harbors elements cannot meet current peak general cargo loads; and

will not meet post 1975 demand

Traffic Control element cannot meet current peak loads; and will not meet
post 1975 demand

Pilotage (ocean vessels) element cannot meet current peak loads

Inclement Weather Control element cannot meet present demand

Fleet element, both lake and ocean cannot meet post 1980 cargo demand

Profits And Losses

Insurance rates may increase if safety margins continue to decrease during
peak loads (Cargo ton-miles = safety)

Improved transit time best dollar saver for lake vessels

Improved port-turn-around time best dollar saver for ocean vessels

Master scheduling of elements should save dollars for all

1X
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1969 Principal Commodity Flow Analysis - Percent of Total Cargo Tonnage

Commodity Welland St. Lawrence River Predicted Change
Welland St. Lawrence
Mineral
Iron Ore 25 28 UP Up
Coal 20 - N/C N/C
Limestone 3 - N/C N/C
Petroleum 3 8 N/C UP
Agriculture
Wheat 10 12 UP UP
Corn 7 9 N/C N/C
Soy Bean 4 4 N/C N/C
Lumber - - [80% -

Iron § Steel

Mfg 7 10 [80% UpP
Scrap 2.3 3.2 N/C N/C
Sub-total 81 74

Flow

9)4 36.2 54.7 UPpP DOWN

DOWN 63.8 45.3 DOWN Up
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STEP 1; VESSEL ENTERING THE LOCK
UPPER GATE CLOSED LOWER GATE OPEN

C)

, .
1 ' [ B /‘ i

|
INTAKE VALVE DISCHARGE VALVE
CLOSED OPEN
STEP 2; FILLING OF THE LOCK

UPPER GATE CLOSED -~ LOWER GATE CLOSED
2 3 7

INTAKE
MANIFOLDS

CULVERTS - INTAKE VALVE PORTS DISCHARGE VALVE - EXHAUST
OPEN CLOSED MANIFOLDS

STEP 3; VESSEL LEAVING THE LOCK
UPPER GATE OPEN

SKaxa1/A

INTAKE VALVE DISCHARGE VALVE
OPEN CLOSED

Typical Method of Locking a Ship in the St. Lawrence Seaway System

13

LOWER GATE CLOSED
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SNELL LOCK (LOCK 5)

EISENHOWER LOCK (LOCK 6)

@ ULTRASONIC SENSOR ‘l,

PLANNED 1971
\/ END OF wau |

< MITRE GATE

<}> LIMIT OF APPROACH

PREPARED BY 5.1.5.A. RESEARCH DIVISION DECEMBER 1970

ST. LAWRENCE SEAWAY SYSTEM MONTREAL-LAKE ONTARIO SECTION
Wiley-Dondero Canal (U.S.A.) (Automatic Data Collection
Equipment)
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g/t 3
@ LAKE ERIE

WHY ®®

@D

LAKE
ONTA

ARORS
@

()sanDuSKY (WcoLtLNGwoOoD  (18)MUSKEGON

() AsHTABULA (3DroLeoo (@)MIDLAND (4)GREEN BAY
(1)sePT - ILES (v)cHicouTimi (1))MASSENA (2)osHAWA (1)cLevELAND (32)MUNROE (A)ALPENA (S)ESCANABA
(1)PORT caRTIER  (3)QUEBEC (1) PRESCOTT (@)* roroNTO (n)LoRAIN (31)WINDSOR ()8aY CITY (51)SAULT STE. MARIE
(3)BAIE COMEAU  (I)TROIS RIVIERES  (11)OGDENSBURG OAKVILLE  (1)™WELLAND SECTION (J)DETROIT (3)GARY (52)MARQUETTE
(1) MATANE (11)SOREL (I)KINGSTON PORT CREDIT  STCATHARINES (%)PORT HURON  (W)CHICAGO (5)ASHLAND
(5)RIMOUSKI (1)CONTRECOEUR  (17)OSWEGO LAKEVIEW PORT COLBORNE (%)SARNIA (5) WAUKEGAN (54) SUPERIOR
($)RIVIERE-DU-LOUP  (11)MONTREAL (W)ROCHESTER %HAMILTON WELLAND DOCKS(31)GODERICH (#)KENOSHA (s5)ouLuTH
(Dpor aLrreD (1) CORNWALL (21)BUFFALO ERIE (3DOWEN SOUND (1) MILWAUKEE (55) THUNDER BAY

ST. LAWRENCE-GREAT LAKES-Main Ports
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REGISTRY
U.S.

CANADA

TOTAL
BAHAMIAN

730 Foot Vessels

1971 Traffic Pattern - Lakers Over 1,000 Tons

FLEET SIZE VESSELS ST. LAWRENCE WELLAND ST. CLAIRE ST. MARY'S

0 - -
Jos 8 50 57
32 - 286
40 50 343

170 -
L62 132 29972 3410
17 - 769
156 3162 4179
417 196 3212 4522
2 2 109
419 198 3212 4631
34 791 1064
4 . 509
40 38 791 1573
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CUMULATIVE PERCENT

100
90—
80—
70—
1967 ACTUALS
60—
1971 ACTUALS ’;;"VESSEL TRANSITS
50— VESSEL YEAR
LENGTH-FT 1967 1971
40 200-300 750 531
300-400 522 585
30—
400-500 310 262
1976 PROJECTED
20 500-600 398 304
e 1981 PROJECTED 600-700 | 643 433
10
700-730 700 827
~ | 1 \ | ]
<200 >200 >300 >400 >500 >600 >700
<300 <400 <500 <600 <700 <730

VESSEL LENGTH-- FEET

DISTRIBUTION OF INLAND VESSEL TRANSITS AS A FUNCTION OF VESSEL LENGTH
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VESSEL TRANSITS

3200
ST
2800 — \ . \ LAWRENCE RIVER
2400 |— \ . \ WELLAND CANAL Q\-
2000 i \. . .
1200 _
o ST. MARY'S RIVER
800} T 1
400}— —_—
0 ] | | |
1966 1967 1968 1969 1970

GREAT LAKES - ST. LAWRENCE UTILIZATION PATTERN
VESSELS USING REGISTERED PILOTS
PARTIAL TRANSITS INCLUDED
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CUMULATIVE PERCENT

100

90—
80— 1967 ACTUALS
7/
/ /
70— /
1971 ACTUALS / / 1976 PROJECTED
/ /
60— / [
/ / 1981 PROJECTED
50 I’ VESSEL TRANSITS
/ VESSEL YEAR
40 / LENGTH-FT [ 1967 | 1971
,/ 200-300 | 104 105
30~ / 300-400 | 745 | 464
400-500 | 977 877
20~ 500-600 | 642 | 967
600-700 75 173
10— > 700 1 28
| ] |
<200 <300 <400 <500 <600 <700 >700
>200 ) >300 >400 >500 <600

VESSEL LENGTH - FEET

DISTRIBUTION OF OCEAN VESSEL TRANSITS AS A FUNCTION OF VESSEL LENGTH
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TRANSITS - THOUSANDS

YEAR

MONTREAL - LAKE ONTARIO Average Cargo - Tonnage/Transit
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—18
—16
TOTAL VESSELS e °
.~. [ ]
°—. v Ne s INLAND VESSELS . * —14
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\\\ e o © 0 0° o % o o ¢ * ° * —{12
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—10
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- / o
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/
®

DULUTHS,

® SAULT STE. MARIE

QUEBEC

EPMONTREAL 5‘{

CHICAGO

o TIBBETT'S
] POINT

SOUTH EAST e ¢

LAKE ERIE

230 - 345 -~ 12200 - 7 -1 20'58 - 1300 - 24 00 -l 2342 mi
5 830 - 340 ¢ owse - 2w L 24:56 - 1300 - 2400 _TATLANTIC TO HEAD OF LAKES

[+ 7125 -1 23:59 e 3440~ asisa - 200 w00 =

SAULT STE MARIE= 3800  558Mi 575 MI, —~ATLANTIC OCEAN
4908 - 3700 ~

DULUTH = 45 00 P15 mi.

- 5253 - 3700 —
CHICAGO = ss00  sIvmi

- . 10158 - 7400 -

124 mi1 4BMmI 20m1 160 M1, 190 mi 1Ioml. 29 ml.

NOTE  DISTANCES GIVEN IN STATUTE MILES

ST. LAWRENCE-GREAT LAKES AVERAGE VESSEL TRANSIT TIMES
-Long Point to Montreal Actual 1969 Figures.
-Other Times Approximate Figures.
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8-10 DAYS IN TRANSIT

LAKERS

1 DAY IN
4 PORTS

14 to 22 DAYS IN 3 PORTS

8-10 DAYS IN TRANSIT

DISTANCE
—— APPROXIMATELY EQUAL—-

SALTIES

WHERE "TIME" IS SPENT
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THUNDER BAY,

L@

s/

DULUTH,
——
. A Y
DISTRICT
— 3
@ SAULT STE. MARIE
II
S (E COUMIN
- PY
‘ 2
QUEBEC
TROIS RIVIERES
CHICAGO,] CORNWALL Pl ONTREAL
KINGSTON s
PORT HURON TORONTO o SREL
L DETROITe HAMILTON CAPE
S0 SOSERRT weuE'R__ VINCENT
et o
BUFFALO
* %
@ PILOTAGE OFFICES . J
e  PILOT CHANGE POINT - - £
u - -8 -
N - DISPATCH RESPONSIBILITY o
{(UPROUND Of DOWNBOUND) .
SHARED RESPONSIBILITY AN v N\ v v N—y
(UPBOUND OR DOWNEOUND) DISTRICT KINGSTON MONTREAL  QUEBEC
2 DISTRICT DISTRICT DISTRICT
1
L

1D141s1a
TIYMNIOD

ST. LAWRENCE-GREAT LAKES-Pilotage Responsibility
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Pilotage Data

TRIP CAPACITY

PER WEEK
DISTRICT LOCATION NOMINAL TRANSIT PILOTS NOV DEC
TIME (hours) CANADIAN-U.S. TOTAL | MIN. MAX.| MIN. MAX.

Cornwall MONTREAL-SNELL 12 38 0 38 95 114 48 57
NO. 1 SNELL TO 10 18 13 31 93 124 SAME

CAPE VINCENT

LAKE ONTARIO 12 7 7 14 42 56 SAME
NO. 2 C.I.P. 15 12 30 0 30 91 105 SAME

TO LOCK 7

(WELLAND SECTION)

LOCK 7 TO PORT HURON 13 12 33 45 135 180 SAME

(LAKE ERIE)
NO. 3 ALL LAKES ABOVE 8 25 33 58 NOMINAL

>

HURON

35




— 9¢

QU0D2dd INHAIDIV TL6T NUHL S96T

SPII 1A%4 T06 SLT %929 Ie10] puely
902 0L 9¢1 £01 €< T8301-49ng
11 - 11 - 11 Linful Teuosiag
8 14 v y * 1ayip
1972 9 LS ST 2 SUOTSTIITOD
1 6 € g . dinbz yd07
49 ¢ 18] 18 18 - s3tH diys
lollg uewny
< 4 1 1 - 13yl eapy
v01 - v0T - #¥0T padeueq
"LON SF00 S.NVIUVNYD 3l °LIN3QIDDV L ? CULI I 6L rns
YId SHIYINT FTdILTAW SYH NWNTOD ‘SN HHL :3LONw .
ELI A IV S I A te301-ans
|44 - £/ L 1A Buriopuag
*Buzuivay jauuogsuad puv sjusudinba 3007 pup 14 97 91 91 - guryrrTy
diys aof szuswsuinbou 5013024400 aurfap oz X201
= u4apao uir papsau Ajzusbuan g1 sisfypup apou
aanyivf payiviep D 3vy3 823Darpur Addu 9¢¢g 491 v0z 9¢ 891 Teiol-qng
-wns 81y -sapow uo13v3Jod8ubdi J2Y30 UL -_— —_ - —_— - s4no
punof 3oy3 03 27qvavduwoo wuvaboud o0132A7vuUD 4 N % s uea
fizafvs swagshs jvuciesafoud v gunow o3z 52 %Z R ) B s}atg
27qv u22q 320U aavy ‘suoripjzruwr] Buipunf {[ 6 2 z saSptig
¢ = & B
03 @np ‘soririus fivavag ay3 “38vd 2y3 UT:z7y DaUy ws1qodq g 7 : i p asourng/sTITS
144 81 ¥ ¥ - S103Salay
¢ XA 6 6 - sajen
) UOISI[[0D/s3uTpunol8 POATOAUT SJUIPIDOE ayl JO %61 9¢e 55 181 0z 191 s;iggq
saanitej jusudinba PSA[OAUT SIUSPIIOE BYL 3O §/7 s1tH drys
SITY PIATOAUT SIUBPIIDE BY3 4O &y 0Z¢ j{ [28Y v8 827 Teiol-qns
€ z 1 1 - 3207
S9TI[BS £l PIA[OAUT SIUBPIIOE UBTPBUE) 3Yl JO §5/ 1 - I I - 13430
8 - 8 - 8 sioyduy
A1o8s3e) 1041y UBWNY 9Yy3 UT Ipew aie sjuauisn( (X4 z 152 59 981 sautdug
-pPe 1831jB SpPUaIl JO UOTIBOTITIUSPT oYl JI0J IDUBPTIAS3 SS v 1$ L1 TS 1ea9 Futisaslg
JuaIdIyIns ST 213yl [[T3S Ing ‘SuUOTITUIjap pue L30T drys
— -outwzal jo swarqotd axe saayj cpotxad .6 NIyl S96T jusudrnbg
ay3j Jroj ejep 3uaprode ay3 Surleinqel pue Furyrdwod jo
ASe3 [BIITUT oyl paiardwod aAey VSIS Pue JUS1TS TVYLOL | ONVITIM [ L/S NAVNVD | £°S°N
9dUAIMEBT '35

PJ033Y JUBPIIIY TL61 NIUL 961




ST. LAWRENCE

INLAND 20 84

gggiggggT (PLUS 3) 228
()
"ERROR ERRERNRRNNANNERRRATI
33
36
SHIP HITS (pLUS 81) 168

]
LOCK FILLING
& FENDERING @

23
il
14

10 28

GROUNDINGS /

79

WELLAND

EQUIPMENT
FAILURES

. WAL/ ARINNNEE
S/ 777777 LTI T T ETTT TP TP T T ] e

2

8
.I(PLUS 20)

3 26
s renoenene. I ERERRI
36 u.s-

2 | ]
| N Y NN SRS N NN SN NN NN NN AU SN NN SN N RN SN N S S

8 30 42 54 66 78 90 102 114
¢ 12 ! 24 36 48 60 72 84 96 108 120126132138

GROUNDINGS

CUMULATIVE ACCIDENT RECORD 1965 THRU 1971
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ACCIDENT FREQUENCY

TON-MILES x 1012

200

MONTREAL - LAKE ONTARIO SECTION

TON-MILES AND ACCIDENT FREQUENCY o)

US AND CANADIAN EXPERIENCE | ,/
80 Cd ol g
( V1 &
60 TON-MILES— ,/_'_#. e il
\0/ r ,‘
” /s

40} o v

L) 15_1 ',

iK D e e = P

N\
\
20—N=— ] _X \—ACCIDENT EREQUENCH
US EXPERIENCE ~CANADIAN EXPERIENCE
3
..__—l{ \ 5 ___ﬂ---’-_--.
bt \
TON+MILEY \

4

2

1

1960 61 62 63 64 65 66 67 68 69 70 71

YEAR

WELLAND SECTION Ton-Miles and Accident Frequency (Red)
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SEAWAY CLOSED TO NAVIGATION

ST. LAWRENCE SUBSYSTEM

WELLAND SUBSYSTEM

YEAR 1968 1969 1970 1971 1968 | 1969 l1970 |1971
ITEM caN. | u.s.| s/t |can. | u.s. | s/T JraN. JuU.S.| S/T | CAN.| U.S. |S/T ALL - CANADA
VESSEL 70 44 | 114 41 | 130 [ 171 | 75 34 | 109 42 93 61 78
WEATHER 244 13 357 | 494 23 | 707 | 736 183 | 919 360 224 | 180 | 180
STRUCTURES | 81 32 | 119 53 20 73 | 51 38 89 48 94 91 | 165
PILOTAGE 6 9 17 26 8 -- 8 7 i862 | 918 | 407
TOTAL 401 | 189 | 590 | 597 | 130 | 727 |870 | 288 |1158 457 2273 | 1250 | 830
VESSEL LOST TIME HOURS - ST. LAWRENCE SUBSYSTEM
YEAR 1968 1969 1970 1971
NO. of NO. NO. NO.
ITEM cAN. | u.s.| s/1 | visseLs | can. | u.s.| s/T | vEs.| cAN.| U.5.| S/T| VES.| CAN.| U.S.[S/T| VES.
VESSLL DATA DATA DATA 928 305
WEATHLR NOT NOT NOT 11733 17
STRUCTURES REDUCED REDUCED REDUCED 724 491
P1LOTAGE 6 18
TOTAL 12026 13391 1985
VESSEL LOST TIME HOURS - WELLAND SUBSYSTEM WELLAND DETAILS - 1971
YEAR 1968 1969 1970 1971 UPBOUND DOWNBOUND
ITEM VESSEL  AVG  TIME | VESSEL AVG  TIML
VESSEL DATA TO BE  DATA TO BE  DATA TO BE 451 HR.  MIN. lIR.  MIN.
WEATHER REDUCED REDUCED RLDUCED  1247* || WIND 11 10 15 15 16 19
STRUCTIRLS 1154**|[ FoG 15 14 58 49 13 21
PILOTAGL 22942 MECH . 4 24 19 4 8 20
TOTAL 75794 OTHER 28 32 33 15 7 28
PILOT. 529 24 43 239 4 17
*WIND 368; FOG 879
**MECH 131; OTHER 1023

41
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TON MILES x 1012

140—

120f~—

100—

CURRENT SYSTEM CEILING

MAXIMUM CAPACITY 14,700 T ¢558 96.5 MIL
IMPOSED BY LOCK -
CONFIGURATION 12ﬂ00'; 8000 f 96.5 MIL
// STEP 2
, 1. IMTIC PLUS
, 4 2. IMPROVED HARBORS
CURRENT SHARE OF ’//’ ‘,//’ 3. IMPROVED TERMINALS
PRANSPORTATION &S 4. SHIP OPTIMIZATION
MARKET & GNP gp? 5. ALL SYSTEM ELEMENTS
Q o%, VOLUNTARILY SCHEDULED
L2 rol6. DELAYED LOCK TWINNING
.
/ P 2015
, /' a”
-
Gll;g;;;;l:;o ’ __—==""11,000 T 6000 y 70 MIL
TE - 9,100 T 7300 I 70 MIL
// STEP 1
-~ IMTIC HELPS SOLVE

\

’s ,’ 1970-1971

SAFETY PROBLEM

WITH DEGRADATED SAFETY ,
. GROWTH RATE
/
giggOR FOR PEAK TRANSIT, , WORST—-ON_WORST l
60— 9,100 T 5845 ¢53.1 MIL
(IS EsIn]
VESSEL CONFIGURATION CHANGES
PLUS
INSTRUMENTATION, HYDRAULICS &
40— 1ST GENERATION TRAFFIC CONTROL
(KATES CONTRACT-$3.8 MILLION)
s "% 2,760 T 7452 20.6 MIL
S !
e VESSELS  TRAN- TOTAL
20— AVG SITS OF  CARGO
CARGO CARGO TONNAGE
SOULANGES END CAPACITY CARRIERS
//—ST LAWRENCE START OPERATION
et Ll I RN N TN N N ' ' T
1955 o8 60 62 66 68 70 72 74 716 78 80 82 84 86 88 90 92 94 96 98 2000

YEAR

BALANCING SYSTEM VS MARKET DEMANDS - Actual and Projected for St.

43
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(S

TON-MILES x 1012

22.0

PREDICTED 1990 DEMAND—-@

20.0p SYSTEM CAPACITY AS
DETERMINED BY LOCK CONSTRAINTS
—”';
18.0#— ’,a" P
-
IMPROVED -
SYSTEM — -
16.04 . — -
: CEILING
SYSTEM P
CEILING / -,
14,00 \. S
, / s
Vad
12.0— e

6.0

4.0

1o.or- \
\_ 15t GENERATION TRAFFIC CONTROL SYSTEM INSTALLED

8.0
T_ /o KATES RECOMMENDATIONS IMPLEMENTED

L A~
OPEN MONTREAL - LAKE ONTARIO SECTION

1960 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92

YEAR
WELLAND SECTION - System Service Capability
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IMTIC - The Traffic

Control and Management Information Elements

WHAT WE HAVE

WHAT WE NEED

HOW IT IS TO BE IMPLEMENTED
WHAT IT WILL SAVE

TODAY'S STATUS

47
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260

1971 THRU PUT (MOST PROBABLE)

— SHIPPING DAYS LEFT 42
WEATHER LOSS (TYPICAL) _ 5
240— 1971 ,j o .
- e, NOMINAL TRANSIT
—— T -, RATE (BEAUHARNOIS) 23
s . -, NOM. TRANSITS
Iy . AVAILABLE 851
200p~ -,
i ESTIMATED DEMAND=TRANSITS
e, OCEAN-ABOVE ST.LAMB.217
- -, OCEAN INPUT (350) 700
g LAKER INPUT (304) 608
-, POTENTIAL 1515
160— 1968 -
ACTUALS
OCEAN 607
LAKERS 612
1219

120

80

40

<
ob—1 1 1 | | L1 1 1 1 | I I N N N N [ N

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 1 3 5 7 9 11 13
NOVEMBER DECEMBER

OCEAN VESSELS ABOVE ST. LAMBERT
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hemd

THUNDER BAYy

DULUTH o

@ SAULT STE MARIE

CHICAGOs,

PORT HURON

DETROIT
L)

LAKE ERIE BUPEALO

® CONNECTION TO TTY LOOP

ST. LAWRENCE-GREAT LAKES-Data Communications Teletype Network
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ST. LAWRENCE-GREAT LAKES-Traffic Control Vessel Reporting Points
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BAIE TRINITE 4
BAIE COMEAU 4\

AACAPE EaST

ouesec (@

GRONDINES M
ST BARTHELEMY,

KINGSTON »

A mcion

BUFFALO

TRAFFIC CONTROL CENTERS

VHF RADIO STATHON FOR TRAFFHC CONTROL

TRAFFIC CONTROL CENTER WITH
RADAR FACRITY (MIL AND QUE)

SCANNER 1OCATION
TRAFFIC CONTROU CENTEN WITH CLOSED CIRCUIT Tv
POTENTIAL VHE STATION FOR THAFFIC CONTROL

EXTENDED HANGE CAPABILITY

@DO@O’.

ST. LAWRENCE-GREAT LAKES - Traffic Control VHF Radio § Radar Sections
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2 % TQRONTO i . 2 3 2 !
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DETROIT 3  ZNENTIE] 625
- wmosotl f- CIP 16 :\"' [ ARIO E]
cwp s
| BUFFALO s4 53 52 9
$5
s7 56 UEBEC
LAKE ERIE | Q
= MONTREAL CONTROL
ST. LAMBERT ONTROL
a7 WELLER ST CATHT:Z;TES controt ©
PO CON
CONTROL
e

ST. LAWRENCE-GREAT LAKES - Present Traffic Control Sectors(1970)
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St.

Lambert Traffic Control Center
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TIME PHASED IMTIC EVOLUTION

FUNCTION OPTIONS INVESTMENT
TITLE EQUIPMENT CAPABILITY Canadian U.s. Canadian U.
Phase 1 Message Switching 2 Computers -Data Storage Link Upgrade
1972-73 Information Distri- Software -Limited Data Re- E.R., W.R. |[ADC 1link
bution and Off- a/n CRT trieval M.I.C. to E.R.
Line Lock Data 2 Printers -Lock data (auto) at St. L.| $120,000
Collection - -Manual Data Inputs a/n Dis- or
Eastern Region play at nothing
ERCC,
WRCC. a/n Dis-
play or
nothing
Phase 2 Automated Lock -3rd Computer -Automate, update -Central Link to
1972-74 Data Collection Graphic CRT -Wxx (man) Control Cornwall
and Distribution Software -NAV (man) at Corn-
-Eastern Region -Lock auto wall a/n or
-Upgrade Phase -DR vessel -Graphic Graphic
Partial Automated 1 Computers location Display Display $1,080,000
Traffic Control -Report Prep. at remainH
-200 line (auto) ing loca-
printer -Preclim. Vessel tions
at Cornwall Performance -Link
Analysis Pilots,
llarbors,
Radios
Phasc 3 Semi-automated -Traffic Algo- -Improved D.R. -Optimized Seaway -
1973-75 Traffic Control rithm Software vessel loca- wide traffic patern;g
tion :
Automated Lock -Near recal time
Data Collection integrated Graphic [$300,000
and Distribution traffic control Display
Western Region data
-Improved auto-
mated report preparation
Phase 4 Fully Automated AVLIS proposed -Real time vessel Recal Time Traffic
1972-70 Traffic Control cquipment, e.g. location and Control
(IMTIC) -Loran identification (AVLIS) $3,000,000
-Pulsed, phasec
triangulation
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PHASING GEOGRAPHICALLY - IMTIC

St. Catharines Cornwall Massena St. Lambert MIC Others
Present 20/n CRT's TTY TTY TTY TTY TTY

PDP81 PDPBS(ADC) TTY TTY

TTY
Phaie 1, IMTIC 1 Computer TTY TTY 1 Computer TTY TTY
1oreTs Sa/n CRT's a/n CRT or Sa/n CRT's

Line Printer a/n CRT PDP8S (ADC)

off line
Line Printer

Phase 2, IMTIC Expand Computer TTY a/n or graphic Expand Computer TTY TTY
Lorz-e 4 Graphic CRT's CRT -a/n or CRT ADC on line CRT? CRT?

2a/n CRT's
Initial Planning
-MIS

software

graphic
Add Computer

Initial P.M.S.

Initial P.M.S.

4 Graphic CRT's
2a/n CRT's

Initial P.M.S.

Phase 3, IMTIC
1973-75

Planning Soft-
ware - MIS

Software

Planning_Soft-
ware

MIS Software

Planning Soft-
ware

MIS Software

Planning Soft-
ware

MIS Software
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ESTIMATED IMTIC HARDWARE, SOFTWARE (CAPITAL § RECURRING COSTS/PHASE)

65

TOTAL INVESTMENT RECURRING COSTS NON-RECURRING COSTS RECURRING COSTS NON-RECURRING COSTS
COST* (CANADIAN) (CANADTANY . S.
= Equipment T Cost Item Cost Item I Cost Item I Cost Item I Cost
Phase 1 2 Computers $100,000 -Communi - $18,000/yr | none none 2 a/n CRT i 2400/yr | none none
1972-1973 Software $ 20,000 cations Printer 2400/yr
§ Peripherals -10 a/n §18,000/yr Comm . $ 600/yr
(1 | CRT
-Computer  $12,000/yr
Mainte
nance
Total  $120,000 $48,000/yr $ 5400/yr
S— Phase 2 Computer lLxpansion 7 Graphic Communi - 1 graphic
1972-74 CRTs $280,000 cations $ 1200/yr CRT
existing $860,000 -Communi - & 200-line $60,000
computers cations $28,800/yr Mainte- Printer (est)
nance $ 6000/yr
2 graphic -Mainte-
— CRTs @ $220,000 nance §88,000/yr $ of com-
$80K plus puter
Software mainte-
nance $15000/yr
LR
Total $1,080,000 $116,800/yr $22200/yr
Phase 3
1973-75 Traffic
Algorithm
Software $300,000 Probable
Z pro- ;ggﬁable none ggggable none
grammers $30,000/yr none Iy
Phase 4 2T
1972-76 AVLIS $3,000,000 | -------cccmminmannn Dependent on AVLIS method selected-----------------cacommonnann
TOTAL $4,500,000 $280,000 $60,000
* Subject to U.S. Canadian cost sharing agreements.
** Supercedes Phase 1 recurring costs.
*** Based on Transponder System.
—
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POTENTIAL SAVINGS

Millions of Dollars Annually

CATEGORY IMTIC Step 1 (1972-1980) IMTIC Step 2 (Post 1980)
Laker Ocean Total Laker Ocean Total Total
- Port Turn Around 0 $14.0 $14.0 0 $42.0 $42.0 $56.0
In Port Operations 0 $ 1.1 $ 1.1 0 $ 3.2 $ 3.2 $ 4.3
= Vessel Transit Time $0.7 $ 0.6 $ 1.3 * * * $ 1.3
Pilotage* - $ 1.0 $ 1.0 *A k% *& $ 1.0
Safety* $ 0.5 $ 0.5 $ 0.5
TOTALS $0.7 $17.2 $17.9 0 $45.2 $45.2 $63.1
- Reduction in Inventory $ 0.7 $ 0.7 $ 2.2 $ 2.2 $ 2.9
(One Time Savings)

* Further evaluation required

*%* Lost time data for Lake Erie and Upper Lakes (Districts 2 and 3) are unavailable
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IMTIC SCHLDULE

PHASE | - MESSAGE SWITCHING

1973 1974

1975

1976

1977

Award of Contract
Hardware Testing
Hardware Delivery
Software Preparation
I nstaliation and Testing
at St Lambert
Installation Testing
at St. Catharines
Inter-Site Testing
On-Line Operation

PHASE 11 - TRAFFIC INFORMATION

Develop System Specifications
Award of Contract
Installation of Computer

at Cornwall
Upgrading of computers at

St. Lambert and St. Catharines
Prepare Software

Install On-Line ADC from

St Lawrence Locks

Install Graphic CRT

System Check Qut-Test
Achieve Phase {| Capability

PHASE 111 - SEMi-AUTOMATED TRAFFIC
CONTROL

Prepare Traffic Planning Syst. Spec

Award Contract

Upgrade & | ntegrate ADC Links
Develop Software Routines &
Algorithms

Test and Check-Out

Limited System Demonstration
System Madification

On-Line Capability

PHASE |V - AUTOMATED TRAFFIC CONTROL

System Survey

Determine Functional Req'ts
Analysis of System Alternatives
Configuration Selection

Award Contract

Deveiop ADC Links

Lab. Tests & Modifications

Field Tests & | nstallation
Limited Capability

Full System Capability
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STUDY RECOMMENDATIONS
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Study Recommendations

St. Lawrence Seaway Development Corporation proceed to implement IMTIC Step 1 jointly
with the St. Lawrence Seaway Authority

DOT conduct Fourth Coast System and requirements analysis for traffic control and cargo
information systems using IMTIC Step 1 study as base

DOT invite other U.S. and Canadian maritime-oriented entities to form an interagency
Task Force to coordinate vessel/cargo control programs on Great Lakes - St. Lawrence
River

Interagency Task Force to determine problem areas, assign study task to participating

members.
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TRANSITS - THOUSANDS
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