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Overview

* Need for O&M Economic Metrics
* Physical GL System

* Existing GL Navigation System

» Existing GLLAPOM

* Proposed GL-SAND
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 LRB O&M planning studies history

* Budget prioritization requirements

« OMB wants to see return on investment
* Derive NED benefits

* Dredging — Determine transportation cost
impacts of not dredging

* Harbor Structure maintenance, repair and
Rehabilitation — Delay cost avoided & damages

avoided

18 June 2007 — Great Lakes Task Force, Washington DC, prepared by LTC Leady, USACE
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-f""‘ Great Lakes Navigation System (GLNS) (("(?;(

v' A non-linear navigation system with 63 federal
commercial harbors interdependent on each other
for the efficiency and the health of the GLNS

e v 25 of the Nation’s top 100 harbors (by tonnage)
Lake Superior = linked in trade with each other, the system’s smaller
harbors, Canada and the rest of the world

CANADA

v Many of the
major rail and
highway hubs of
the mid-continent
are also Great
Lakes Port Cities

Commercial
Harbor

Connecting
Channel
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Great Lake System Traffic

and Rate Savings

Petrol Products
3%

Iron & Steel
34%
L

/ \Aggregates
Ores & Minerals / : 20%
Grains

4% :
. Chemicals 3%

1%
Commodity

2005 Tons

Rate Savings

Coal

Petrol Products
Aggregates
Grains
Chemicals

Ores & Minerals
Iron & Steel
Other

42,186,438
4,979,764
35,329,206
5,056,971
1,041,941
6,633,840
59,426,036
18,524,217

553,486,067
115,430,930
568,800,217

95,627,322

21,026,369
131,814,401
618,625,035
594,256,881

173,178,413
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2,699,067,221
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Source of Eastern Coal
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mf® Self-Unloaders & Bulk o
Freighters

Vessel Class U.S. Canadian Total
1 (<400 ft) 6 6
2 (400-499 ft) 1 1
5 (600-649 ft) 15 6 21
6 (650-699 ft) 7 4 11
7 (700-730 ft) 7 51 58
8 (731-849 ft) 12 3 15
9 (850-949 ft) 1 1

10 (950-1,099 ft) 13 13

53 70 126
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o Challenge: Aging T
@ |nfrastructure & Restricted 7
Navigation Channels

* Many navigation structures
are greater than 100 years old.

* Large drainage basins,
which typically discharge
at Federal harbors, are
responsible for rapid and
heavy shoaling.
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(O&M) (x000) T

500
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_ o
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- —— o — —— - —il
200
-19.6%
O [ [ [ [ [
FYO1 FYO02 FYO3 FYO4 FYO5 FYO6

o LRD 357 343 345 339 361 330
= Ohio River 264 250 246 253 264 252
—rr— Great Lakes 93 93 99 86 97 78
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Great Lakes Navigation

140+ miles of breakwaters on the Great Lakes

Most built between 1860 and 1940

Timber crib construction (typical)

- Low Lake water levels are accelerating deterioration

18 June 2007 — Great Lakes Task Force, Washington DC, prepared by LTC Leady, USACE
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Maintenance - Buffalo District

» About million CY at 10 harbors
dredged annually

* Up to 2,000 linear feet
of navigation structures repaired
by floating plant

e Approx. 1 major construction
contract let for repairing navigation
structures (1-3 million $3)
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Lake Level Variation @

* During 106 year period of record, lake
levels have varied by:

—5.3 feet on Lake Ontario (Apr & May)
—5.6 feet on Lake Erie (Dec)

—-5.9 feet on Lake Michigan-Huron (Oct)
—3.2 feet on Lake Superior (May)
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Normal Conditions
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Lomg Term Averare Lake Level

Diarmes

Autsorized Project Depih ]
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Dredging Backlog

1" of available depth = 250 Tons
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Connecting
Shipment List w/ Port Info Channel Info
Added Info

Historical Monthly
Lake Levels

Vessel Operating
Characteristics

GLLAPOM

Origin - Destination
Tonnage by
Commodity

Program

Vessel Class
Operating Costs

Shoaling Transportation Dredging Costs
Rates Cost by Depth by Depth
BC

Analysis
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Benefit Framework @

» Calculate Transportation Costs under WOPC
(no dredging)

» Calculate Transportation Costs under WPC
(Dredging to authorized depth)

* Benefit iIs TCwpc — TCwopc (Transportation Cost
Savings Benefit)

* Need to know shoaling rate in harbor channel(s)

* Need to know total cost of dredging of harbor
channel(s)

18 June 2007 — Great Lakes Task Force, Washington DC, prepared by LTC Leady, USACE
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= Input Data — Shipment List @

o List of historic boat movements for base data
year

 Data ltems
— Vessel number
— Trips (Multiple origin or destination flag)
— Origin port
— Origin date
— Destination port
— Destination date
— Commodity type
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* Origin - Destination tonnage by commodity

» Use representative historic year's
shipment list data

» Ordered by vessel through system

* Objective is to estimate the cost of each
individual commodity movement based on
given constraints

» Leftover tonnage moves at ave rate for
given O-D-C triplet
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Vessel Operating Characteristics

—Mid Summer draft and tonnage capacity
for 13 commodity types

—Maximum draft for Summer,
Intermediate and Winter seasons (US
Coast Guard limits)

—Cubic capacity
—Immersion factor (tons per inch of draft)
—Vessel class
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Hourly Vessel Operating Costs

* For Each Class — 2 through 10

» Total Daily Variable Operating Costs

— Wages, subsistence, stores, supplies & equip,
insurance, maintenance & repair, fuel &
overhead factor

» Total Daily Fixed Costs

— Annual fixed cost based on construction
costs, amortization factor, season length &
profit factor
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@ Input Data - Ports/Docks @

e Each port is unique

* Many ports serve multiple commodity

types

 Each commodity type can have its own
limiting depth

* Many docks have loading and unloading

equipment, which has hourly handling
rates

 Many ports require additional maneuvering
time
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* Connecting Channel Depths

— St Lawrence River, Welland Canal,
Detroit River, Lake St Clair, St Clair
River, Straits of Mackinac, St Mary's
River, Soo Locks, Vidal Shoals

* GL port to port mileage tables
— (169 X 168 distances)

* Unique harbor maneuvering time (e.g
Cleveland, Toledo)



] Increased Transportation Cost by Lost Dredged Depth  _#s
|| Great Lakes Levels Analysis of Ports Based on 2005 Tonnage Movements & —
US Army Corps o i 8 Maint Simulated Historical Water Levels 1900 - 2005 ** Gma_u_;zs
of Engineers. peratons alntenance Shoal Depth Navigation System

F‘I::Ia:l;nel
Number Port Name Tons (2005) 0- foot 1-foot 2-foot J-foat 4-foaot a-foot B-foot
76133 Alpena Harbor, M 2830835 | % = $ 567309 | § 1559593 [ 3028768 | § 4858168 |§ 7254904 | § 10662431
79245 Ashland Harbor 93,460 | $ - $ 21,927 | § 59086 |$ 101816 (% 159076 | $ 227967 (% 314323
72101 | Ashtabula Harbor, OH 9165629 | § = $ 774461 | F 2215861 [$ 4333955 | § 5865222 | § T 744454 [ § 10,006 804
72350|Buffalo Harbar, MY 787,780 | % = $ 208137 |$ 517619 |% 909365 % 1378698 |$ 1947973 |$ 2657208
77625|Bums Harbor, 1N 7257664 | % - $ 816730 | 2248471 [F 4376591 | % 682109 | § 9667039 F 12936309
77841 | Calumet Harbor and River, IL & 1N £,083332 | ¢ = $ 297270 | % 868450 (% 1700307 | % 2830205 | % 4325253 (% 6196335
00004 | Channels in Lake St. Clair 63,283,690 | § = $ 935985 | § 5692895 [$ 14830610 | $ 29080618 | $46824 362 [ § 69677 208
77433 Charlevoix Harbaor 12160685 [ § - $ 10605 | % 31722\ % 76126 | $ 1410928 ¢$ 263220 ( % 472 543
72073 Cleveland Harbor, OH 11,832781 [ § - $3462811 | F THEITA04 [$12630409 | $ 18655678 | $25,9595683 [ § 34,939 806
72108| Conneaut Harbor, OH TA14170 | % = $ 135437 | § 828457 [§ 2017224 | § 3524887 | § 528263 |F 711530
73013 | Detroit Port, M 4869905 | $ - $1,300,000 | $ 2720022 [$ 4348380 | ¢ 6227574 | § 8477009 § 11208614
00003 Detroit River Channel 66159124 | 3 - $ 667877 | F 4686070 [$12778631 | $26420406 | $430565827 [ § 64963150
T9266)| Duluth Harbor, MM 21360619 | 3 - $3180,345 | § 7926030 [ $13864,338 | $ 20821162 | $29000975 [ § 39022 124
72145 Dunkirk Harbor, MY 143957 | § - $ 44609 | % 98450 |F 165164 | § 280547 | § 37B052 1% 566,750
72122 Erig Harbor, PA 842993 | § = $ 182486 |$ 296676 [ B20243 | % s4468 % 1172221 [ 8 1501948
72088|Fairport Harbor, OH 2336555 | % = $ 380841 | F 863599 [ 1483650 | 2331273 | § 3127530 (% 4202338
77567 Grand Haven Harbor 375205 | § - $ 173700 | 200253 (% 647761 % 954240 | % 1325420 % 1791562
77525 Green Bay Harbor 2602086 | % - $ 532856 | F 13520972 [F 2563051 | % 4232087 | $ 6395430 F 8097 562
76029 Harbor Beach Harbor, MI* 209507 [ $ - $ 26123 | % BG2503 |§ 110201 | § 168556 | § 238328 | % 323435
77578 Holland Harbor, M 562092 | § = $ 113301 | 270663 [§ 471207 | & 77222 % 1015492 [ § 1,386,629
72051 | Huron Harbor, OH 952005 | % - $ 21,953 | ¢ 124074 (% 320894 | B03061 % 920427 1299429
77632 Indiana Harbar, [N 10,656,566 [ $ - $2097,358 | § 4709457 [$ TB43055 | $ 10953127 | $14.724 547 [ § 19,053 535
72060]Laorain Harbar, OH 2733804 | % - $ 54513 | % 345576 | % 8966516 | F 1586806 |§ 2346245(F 3183345
77535 Ludington Harbar, M| 103,240 | $ - $ 54466 | $ 128067 |$ 227497 (% 370564 | $ 572073 | % 572073
77523 | Manistee Harbor, M| 215639 | § - 47957 | ¢ 10790 [$ 0 183978 | ¢ 280677 | § 403232 | % 557 804

*Impact maybe greater due to insufficient depths for certain commaodities restricted practical use for certain vessels far a no. of simulated water level yrs.

™ TC impacts presented are prelim results; the model requires a detailed tech review.




. Increased Transportation Cost by Lost Dredged Depth ™
|| Great Lakes Levels Analysis of Ports Based on 2005 Tonnage Movements & —
US Army Corps o i & Maint Simulated Historical Water Levels 1900 - 2005 ** Gma_“_-;';'s
of Engineers. peratons dalntenance Shoal Depth Navigation System

Fﬁl'.:linel
Number Port Name Tons (2005) - foot 1-font 2-font 3-foot 4-font &-font B-foot
T7726|Manitowoc Harbor 381,318 | ¢ - $ 97279 |§ 235795 )% 413719 % B34276 | § 921933 |% 1316923
T9076| Marquette Harbor 1.086,348 | § - § 145414 | § 325863 |$ 538596 | $ 787739 | § 1083194 | % 1437759
773850|Menominee Harbar, bl & Wi 24112 | § - $ 49271 % 13551 | % 26,598 | § 45534 | § 74357 | % 109,348
77690| Wilwaukee Harbor, W 3324502 | & - $ 899782 |§ 2116067 |§ 3742865 % 5840114 | § 5451351 | F 11,704,340
72007 [Wonroe Harbor 1815633 | § = $ 800635 |§ 1755307 |% 2887400 | % 4240414 | § 5886296 | § 7933600
77562 Muskegon Harbor® 1916801 | § = $ 133852 |§ 334054 | % 895991 | % 972360 | § 1300841 | % 1665734
T0245| Ogdenshurg Harbaor, MY 144,951 | § - $ 25344 1 % M9 5 90083 | % 161130 (% 24100 % 338285
79205| Ontonagon Harbor 228,629 | § - § 268260 | § 760847 [$ 1221871 % 1806916 | § 5599322 |F 3717624
71184| Oswego Harbor, WY AT1199 | § - § 1668469 \ETE S TOR19 % 130204 | $ 191598 (% 264 927
79077 |Presque Isle Harbaor 10840775 | § - § 690,929 | § 1785560 |§ 33262320 | % 5280676 | § 7539991 | % 10,065432
71039 Rochester Harbaor, MY 139,799 | § = $ 331119 74031 | § 126849 | 193842 | § 287312 | & 425 087
73012|Rouge Riv (Dearbarn Mich) 9067515 | & - $2270203 | § 5000417 | § 8196468 | § 1196585582 | $16492624 | § 22,057 876
76077 | Saginaw River® 1276764 | § - $ 274005 | 610795 | 1023060 | % 1455217 | § 19933883 |§ 2687802
72046| Sandusky Harbor, OH 3407389 | § - § 168996 |§ 386927 |§ 678561 % 1139516 | § 1938747 | § 3,133,748
00003| Sault St Marie (Soo Locks) 71404670 | § - $ - $ = $ - $ 2811274 $13,859531 | $ 20,665,198
00005| St Clair River 72473425 | § - $ 2957312 | $10,386,050 | $ 23,059,200 | $ 39860467 | $61.227479 | § 58,505,106
776015t Joseph Harbor, kI 422046 | & - § 386065 | ¢ SY66E26 % 1387642 | % 1874239 | § 2148954 1% 2532410
00007 | St Marys River 74603173 | § - $3874 119 | $13 270,779 | §$ 28302672 | $47702 115 | 71817111 | 101,717,585
00006 Straits of Mackinac 98,824,231 | § - $ - $ 1978 | $ 1494053 | § 8451925 | $22 204320 | $ 41845011
79283 | Superior, MM 22,598,680 | § - $2710612 | § 7660527 | $ 14489576 | §$ 22,826,220 | $35,569406 | § 43,790,273
72014 | Toledas Harbor, OH 9734557 | $ = $ 221532 |§ 7S4A587 |§ 1899378 | % 3566322 | § 5636674 |F 5095864
79297 | Two Harbors, MM 10,858,982 | § - $3291161 | $ 6722608 | $ 10379749 | $ 14572270 | $ 19360695 | § 24,839,604
00009 Vidal Shoals 71404670 | § - $7.312331 | $21,290,031 | §$ 39,098,703 | $ 61273574 | $55123,030 | § 120,496,657
77665 YWaukegan Harbor, IL 642,335 | § - $ 595495 % 1211731 [$ 1781408 | § 2330011 | § 2968227 | § 4167854

*Impact may be greater due to insufficient depths for certain commodities restricted practical use for certain vessels for a no. of simulated water level yrs.

= TC impacts presented are prelim results; the model requires a detailed tech review.




US Army Corps

Increased Transportation
Cost ($000) by Lost Dredged Depth

;i

of Engineers. on the Great Lakes* Naoeat Lakes
avigation System
Shoal Depth

Lake/Channel Name 20‘:202‘;"5 0-ft At 2.t 3t 44t B4t 6-ft
Detroit River Channel 66,159 $ $ 668 | $ 4686 | $ 12779 | $ 26,420 | $ 43,057 | $ 64,963
Channels in Lake St. Clair 63,284 $ $ 926 $ 5693 | $ 14,890 $ 29,090 | $ 46,824 | $ 69,677
St. Clair River 72,473 $ $ 2,987 $ 10,386 | $ 23,059 $ 39,869 | $ 61,227 | $ 88,508
Straits of Mackinac 08,824 $ $ - | $ 2| $ 1494 | § 8452 $ 22,204 | $ 41,845
St. Marys River 74,603 $ $ 3,874 $ 13,271 $ 28,303 $ 47,702 | $ 71,817 | $101,718
Sault St. Marie (Soo Locks) 71,405 $ $ - | $ - $ - $ 2811 | $ 13,860 | $ 29,665
Vidal Shoals 71,405 $ $ 7,312 $ 21,200 | $ 39,099 $ 61,274 | $ 88,123 | $120,497
Lake Ontario/SLR 656 $ $ 52 $ 148 | $ 296 $ 485 § 723 | $ 1,028
Lake Erie 51,198 $ $ 6457 | $ 15960 | § 28,860 | § 43,920 | $ 62,283 | $ 84,646
Detroit and Rouge River Ports 13,937 $ $ 3,579 $ 7,729 | $ 12,545 $ 18,196 | $ 24,970 | $ 33,266
Lake Huron 4,317 $ $ 868 $ 2234 | § 4162 $ 6482 $ 9487 | $ 13,674
Lake Michigan 35,791 $ $ 6,262 $ 14,998 | $ 25,938 $ 38,999 | $ 54,557 | $ 73,465
Lake Superior 67,382 $ $ 10,409 $ 25250 | $ 43,922 $ 66,256 | $ 92,382 | $123,187

References: 2005 Tonnage Movements and Historical Water Levels 1900 - 2005
"Transportation cost impacts presented are preliminary results: the model requires a detailed technical review.
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Model Weaknesses

* Does not chose optimum boat for trip
* No alternative mode analysis

— Cannot calculate savings over next least
costly mode

* Fleet cannot easily be changed
* Does not incorporate risk & uncertainty

* Not using a system approach (double
counting is inherent)
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GL-SAND

Great
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System
Analysis of
Navigation
Depths



= GL-SAND Design

* Model is being designed from a system
perspective

 Model can Measure Impacts for
Deepening and Continued O&M

 Model to be Risk-Based
 Refined and Added Data
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