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Great Lakes Navigation Economics 101

1. The Great Lakes Navigation System-

Lakes, Connecting Channels

Locks
2. Historical Tonnages-
Iron Ore Coal
Limestone Grain
3. Fleets

Corps Vessel Class
Types Of Vessels- Bulkers, Self Unloaders, Cement Carriers, Tankers

U.S. Versus Canadian Fleet

4. Types Of Projects
Harbor Deepening
Harbor Justification- For inclusion into budgetary requests
Harbor Improvements that Will Allow Continued Harbor Maintenance

®

2 BUILDING STRONG




5. Deep Draft Commercial Navigation Benefits
Vessel Transportation Cost Increases Avoided

6. Data Needed For Benefit Evaluation

Representative Vessel Movements -Origin/Destination/Commodity Movements
Vessel Operating Costs- Per Hour by vessel type

Time Needed To Make Round Trips by Channel Depth

Costs Incurred to Make Round Trips by Channel Depth

Shoaling Rates
Time Stream Of Vessel Transportation Costs Under WOP and WP Tonnage Projections-

Average Annual Benefits

7. Data Needed For Dredging Cost Evaluation

Dredging Costs Per Dredging Event (mob/demob costs, cubic yards removed per dredging event,
dredging costs per cubic yard ( removal from channel, transport to CDF/open lake, CDF placement costs),
contingencies, E&D, S&A, EtcE

Frequency of Dredging Event

Shoaling Rate
Channel Maintenance Plans Being Evaluated

8. Harbor Benefit Cost Ratio By Maintained Channel Depth
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The Great Lakes Navigation

System-
1. Lakes
2. Connecting Channels
3. Locks
4. Ports

®
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. Great Lakes Physical System Description
Great Lakes System Profile
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2. MAJOR LOCKS AND CHANNELS

PORTS
CANADIAN LOCKS
UNITED STATES LOCKS
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Soo Locks
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Welland Canal Schematic
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2. Major Commodities Moved On The Great Lakes

T
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2008 Major Commodities

Great Lakes 2008 Tonnages

M Cement & Concrete 3.9%

m Coal And Lignite 23.9%

W Coal Coke 1.1%

M Grains, Oilseeds, Processed Grain 1.4%
W Gypsum 3%

M lron Ore 38.1%

MW Limestone 18.1%

W Petroleum Products 2.9%

™ Primary Iron & Steel Products 1.2%
W53it39%

M Sand And Gravel 2.6%

m Total Chemicals & Related Products 5%

m Other2.1%
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2008 Tonnages By Commodity

Data From Waterborne Commerce Statistics- 2008

2008
Commodity Tonnages Percent
Iron Ore 58,129,000 38.1%
Coal And Lignite 36,471,000 23.9%
Limestone 27,624,000 18.1%
Cement & Concrete 5,931,000 3.9%
Salt 5,886,000 3.9%
Petroleum Products 4,348,000 2.9%
Sand And Gravel 3,984,000 2.6%
Other 3,225,000 2.1%
Grains, Oilseeds, Processed Grain 2,110,000 1.4%
Primary Iron & Steel Products 1,883,000 1.2%
Coal Coke 1,645,000 1.1%
Total Chemicals & Related Products 723,000 0.5%
Gypsum 422,000 0.3%

Total 152,381,000 100.0%

®
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Iron Ore Sources-Northern Minnesota

®
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lIron Ore-Sources, Harbors Routes
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Appalachian Coal Sources
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Eastern Coal- Major Shipping Ports
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Western Coal- Powder River Basin

- [2
N L/

Surface Fort Union
Formation or equivalent
formation

Subsurface Fort Union
Formation or equivalent
formation

Mines and/or lease

Northern Rocky

Mountains
1 Tarpeted coal beds/
and Great Plains Targeed coal beds/zones
Region

0 150 200 Miles
) 00 30 40 Kilometess

®

17 BUILDING STRONG




Western Coal- Major Routes
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DCONOOOAELON -
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Bay County Rd. Comm,

Cheney Limestone Co.
Drummon Dolomite, Inc.
Dundee Cement Co.
France Stone Co.

France Stone Co.

Glancy, R.E., Inc.

Inland Lime & Stone Co.
Inkand Lime & Stone Co.
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Limestone — Major Shipping Ports
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3. Great Lakes Fleet

13/09/2006

— -~~~ AMERICAN MARINER & REPUBLIC, Toledo 7/14 /01"
Great Lakes Aerial Photos, Don Coles ®
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Corps Of Engineers Vessel Classes
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Great Lakes Vessel Types

1. Bulk Freighters

2. Self Unloaders

3. Integrated Tug Barges
4. Chemical Carriers

5. Cement Carriers

6. New GL Vessel Concept

®
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Major Bulk And Self Unloading Vessels
In The Great Lakes Fleet- 2010

United States Canada

Self Self
Self  Unloader Bulk Sub Self Unloader Bulk Sub Fleet
Unloader ITB  Freighter Total Unloader ITB  Freighter Total  Total %

Yessel Class 1 1 7 g b 3 9 17 12%
Yessel Class 2 ] ] 3 3 8 6%
Vessel Class 3 1 2 3 0 3 2%
Vessel Class 4 1 1 1 1 2 1%
Yessel Class 5 15 2 17 4 1 5 22 16%
Vessel Class b 7 7 3 1 4 11 8%
Yessel Class 7 4 1 1 b 20 17 kT4 43 31%
Vessel Class 8 10 1 1 12 B 1 7 19  14%
Yessel Class 9 1 1 0 1 1%
Yessel Class 10 12 1 13 0 13 9%

49 { 17 3 40 1 25 66 139 100%

35.3% 50%  12.2% 525%  28.8% 07% 18.0% 47 5%

®
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4. Types Of Projects

1. Harbor Deepening
2. Harbor Justification- For inclusion into

budgetary requests
3. Harbor Improvements that Will Allow

Continued Harbor Maintenance

®
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5. Deep Draft Commercial Navigation

Benefits
Vessel Transportation Cost Increases Avoided

Conneaut Harbor- Ohio
2010 O&M Evaluation

WOP AA Vessel Transportation Costs $120,064,300
WP AA Vessel Transportation Costs $113,318,200
Benefits $ 6,746,100

®
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6. Data Needed For Benefit Evaluation

A. Representative Vessel Movements -Origin/Destination/Commodity Movements

B. Vessel Operating Costs- Per Hour by vessel type

C. Time Needed To Make Round Trips by Channel Depth

D. Costs Incurred to Make Round Trips by Channel Depth

E. Shoaling Rates

F. Time Stream Of Vessel Transportation Costs Under WOP and WP Tonnage Projections-
G. Conversion Of Time Streams to Average Annual Values

®
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6A. Representative Vessel Movements -
Origin/Destination/Commodity Movements

1. Waterborne Commerce Statistics Center New Orleans-Detailed
From U.S. port to U.S. Port

From U.S. Port To Canadian Port

2. Waterborne Commerce Statistics Center New Orleans-Summary
Canadian Port To U.S. Port
Foreign Port To U.S. Port

®
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6b. Vessel Operating Costs-
Per Hour by vessel type

1. Maritime Administration- MarAd
2. Economic Guidance Memorandum —Deep Draft Vessel Operating Costs
3. Fleet Operator Surveys

®
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Great Lakes Vessel Operating Costs

Great Lakes Vessel Operating Costs- January 2012 Prices

Interest rate = 4.0000% Profit Factor 1024
1+ Rate 1.040000 Overhead Factor 12%
Season Length 275
Great Lakes ¥essel Costs Class b Class & Class 7 Class 8 Class 9 Class 10
Daily ¥ariable Operating Costs
Wages $10,911 $11,093 #1429 $12,230 $13,956 $13,956
Subsistence $336 $336 $392 $392 $392 $392
Stores, Supplies & Equip $715 $807 $968 $1,032 $1.144 $1.144
Insurance $1,251 $1.484 $1.808 $2,361 $2,909 $2,909
Maintenance & Repair $4.617 $4,687 $4,888 $5,103 $4,947 $4,947
Fuel $13,108 $9,198 $9,657 $14.267 $19,835 $18579
Other $1,289 $1.316 $1.354 $1,398 #1428 #1428
Total $32,224 $28.921 $30,395 $36,783 $44.611 $43,365
Construction Cost: 4.0000%% $76,131,316  $86623,928 $100,937.240  $124.381347 $146.266,954 $146,266,954
Total Daily Fized Costs
Construction Costs $76,131,316  $86683,928 $100,937.240  $124.381347  $146.266,954 $146,266,954
Amortization Rate 0.04655 0.04655 0.04655 0.04655 0.04655 0.04655
Annual Fized CostfYear $3543928  $4,035154 $4,693,643 $56,789,977 $6,802,756 $6,802,756
Season Length 275 275 275 275 275 275 275
Fized Costs Per Day $12,887 $14673 $17,086 $21,054 $24,759 $24,759
Profit Factor 10,0024 1024 1024 1024 1024 1024 1024
Total Daily Fized Costs $14176 $16,141 $18,795 $23,160 $27,235 $27,235
Total Daily ¥ariable Costs
Daily Variable Costs $32,224 $28.921 $30,395 $36,783 $44.611 $43,365
Overhead Factor 12.00% 12.002 12.002% 12.002% 12.002% 12.002 12.002
Total Daily Variable Costs $36,091 $32,392 $34,042 $41197 $49,965 $45,558
Total Hourly ¥essel Costs
Total Daily Fized Costs $14176 $16,141 $18,795 $23,160 $27,235 $27,235
Total Daily Variable Costs $36,091 $32,392 $34,042 $41197 $49,965 $45,558
Total Daily Yessel Costs $50,266 $48,632 $52,837 $64,357 $77.200 $75,793
January 2012 Daily ¥essel Operating Cost $50,266 $48,532 $52,837 $64,357 $77.200 $75,793
January 2012 Hourly ¥essel OperatingCo: ¢ 2094 % 2022 % 2202 % 2682 % 3217 % 3,158 ®
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6C. Time Needed To Make Round Trips For
Various Channel Depths

1. Develop round Trip costs via a spreadsheet
2. Develop A Computer Model That Calculates Round trip Costs

®
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6¢.- Components of Round Trip Costs

1. Loading Times At Origin Port: ( loading rate (Tons per hour) by commodity, ships

carrying capacity

2. Inner Harbor Maneuvering Time At Origin Port ( distance traveled, vessel speed)

Open lake Time (Distance to Destination port- open lake vessel speed)

Time In Locks

Inner Harbor Maneuvering Time At Destination ( distance traveled, vessel speed)

UnLoading Times At Destination Port: ( Unloading rate (Tons per hour) by commodity,

ships carrying capacity

. Inner Harbor Maneuvering Time At Destination Port ( distance traveled, vessel speed)

9. Open lake Time — From Destination Port back to the origin Port ( Distance to Origin
port- open lake vessel speed)

10. Time In Locks

11.Inner Harbor Maneuvering Time At Origin Port ( distance traveled, vessel speed)

RS> CLats

oo

®
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Great Lakes
Planning Studies

avigation

Shipment List
(transactional
data)

Historical
Monthly lake
Levels

O-D Tonnage
by
Commodity

Alternative
Mode/Port
Analysis

Harbor Transportation Costs
under WOPC
Over Project Evaluation Period

Port/Dock
Operating
Characteristics

Harbor Depth — Transportation
Cost Impact Curve

Ave Annual Dredging Costs under
WOPC
Over Project Evaluation Period

Shoaling
Rates

Benefit Cost

Analysis

Connecting
Channel
Characteristics

Vessel Operating
Characteristics

Vessel Class
Operating
Costs

B Harbor Transportation Costs
under WPC
Over Project Evaluation Period

Ave Annual Dredging Costs under

WPC
Over Project Evaluation Period

) ®
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6d. Costs Incurred to Make Round Trips by
Channel Depth

1. Hours per round trip by vessel class size, by channel depth
2. Vessel Operating Cost Per Hour, by vessel class size
3. Hours times dollars equal costs by channel depth

®
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6d. GLSAND Output

Erie Harbor Pa. O&M Evaluation 2011
Transportation costs by channel depth by commodity by Origin Destination Port

Annual Water Transportation Costs By Commodity, By Channel Depth

COMMODITIES
Channel
Depth Coal Sand Salt Limestone

28/27 $ 71,759 $1,880,857 $414,145 § 5,997,332
27/26 71,759 $1882128 $414145 56,001,385
26/25 71,759 $1,884,798 $414145 56,009,393
25/24 $ 71,759 $1,905064 $414145 $6,165599
24/23 71,759 $1958,264 $414650 $6,417,863
23/22 71,759 $2062131 $414650 56,711,733
22/121 $ 71,759 $2203,997 $416,667 $ 7,039,452
21/20 S 71,759 $2373,730 $421,207 $7,400471
20119 $ 71,759 $2578,930 $429278 $ 7,804,093

®
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6e. Shoaling Rate

1. Comparing Before And After harbor Dredging Soundings
2. Historical Sets Of Before And After harbor Dredging Soundings

3. ldentification of the Critical Shoal

®
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6 F. Time Stream Of Vessel Transportation Costs
Under WOP and WP Tonnage Projections

1. WOP Vessel Transportation Cost Time Streams - Erie Harbor O&M 2011

Coal

Tons Evalusted 10,689

Shoaling Rate 033 feet per year

Present

Project Channel Trans Vorth

Year Depth Cost  Factor
1 2100 $ 7759 0.36038
2 %67 § TIT59 092234
3 %34 $ 1715 0.88580
< 2600 § 7759 0.85071
5 2567 § T8 081701
6 2534 § 1T 0.78464
7 2500 $ 71759 0.75355
8 2467 § 17189 0.72370
3 2434 § 17158 069503
10 2400 § 7759 066750
1l 2367 § 759 064105
12 2334 § 1158 061566
13 2300 § 7759 058127
14 267 $ N9 056784
15 234 $ N5 054535
16 200 § 7759 052374
7 2167 § T759 050300
18 234§ 1789 048307
13 2100 § 71759 046333
20 2067 § 17189 0.44555
2 2034 § 179
22 2000 § 7759

Partial Payment Factor

Average Annual Value
Rnded A& Value

Present
Yorth
Costs

$ 68316
§ 6616
$ 63564
$ 615
$ segr
$ 56305
$ 54074
§ 51932
§ 49874
$ 47899
§ 46001
$§ ms
$ 42429
$ 40748
$ 38m
$ 758
$ 35094
§ 34884
$ B2
$ a9

Sand

283333
033

Tons Evaluated
Shoaling Rate

Present
Yorth
Factor

Trans
Cost

Project Channel
Year  Depth

098038
092234
088580
085071

0.81701
0.78464
0.75355
0.72370
069503
086750
064905
061566
059127
056784
054535
052374
050300
048307
046333
044555

2700 $ 1880857
2667 § 1881280
2634 § 1881704
2600 $ 1882128
2567 § 1883018
2534 $1833908
2500 $1884,798
2467 § 1891553
2434 $1893309
2400 $ 1905064
2367 §$1922797
2334 § 1340531
2300 $1998264
2287 $1392886
2234 $2027508
200§ 2062131
2167 § 2109413
2134 $ 2156708
2100 $2203997
2067 $2280575
2034 § 2317063 042730
2000 $2373730  0.41095

Partial Payment Factor

NS NN ETIR 2B ww~uadnnewn

Average Annual Value
Rnded A& Yalue

Present
Yorth
Costs

$ 1806345
$ 1736176
$ 188681
$ 1801138
$ 1538436
$ 147887
$ 1420298
$ 1388921
$ 1313385
$ 1271626
$ 1232518
$ 1194,704
$ 1157880
$ 1131850
$ 105,700
$ 1,080,030
$ 1081030
$ 1041840
$ 1022506
$ 1007207
$26.241470

0.07440
$ 1952326
$ 1952300

Salt

50,444
033

Tons Evaluated
Shoaling Rate

Trans
Cost

Project Channel
Year  Depth

27.00
2687
2634
2600
2587
2534
25.00
2487
2434
2400
2387
2334
2300
2287
2234
2200
2187
2134
2100
2087
2034
2000

$ 45
$ 4445
$ 415
E LA
$ 4415
$ 45
$ 4HMS
$ 44145
$ 4145
$ 45
$ 4N38
$ 414482
$ 414650
$ 414650
$ 414650
$ 414650
$ 415322
$ 415395
$ 416667
$ 4B
$ 419694
$ 421207

RS ZBARIRRTIR =3B ww~ao e

Partial Payment F acto

Present
VYorth
Factor

0.96038
092234
088580
0.85071
081701
0.78464
0.75355
0.72370
069503
066750
064105
061566
058127
056784
054535
052374
050300
048307
046333
0.44555
042730
0.41035

Average Annual Value
Rnded AA Value

37

G GGG PP DD DD D PP PDPDPDPDPDPHH

“

$

Present
Yorth
Costs

397,739
381982
368,849
K
338358
324,955
312,081
299,718
287844
276441
265597
255,178
245,169
235457
226,128
27mM
208,906
200,354
193,306
186,322
5572473
0.07440

Limestone

820,889
0.33

Tons Evaluated
Shoaling Rate

Present
Yorth
Factor

Trans
Cost

Project Channel
Year  Depth

0.86038
0.92234
088580
085071
081701
0.78464
0.75355
0.72370
0.69503
0.66750
064105
061568
059127
056784
054535
052374
050300
048307
0.463%3
0.44555

2700
2687
2634
2600
2587
2534
2500
2487
2434
2400
2387
2334
2300
2287
2234
2200
2187
2134
2100
2087
2034
2000

$5.997.332
$ 5998683
$ 6,000,034
$ 6001385
$ 6,004,223
$ 6,007,080
$ 6,009,898
$ 6061798
$ 613699
$ 665599
$ 6.249687
$ 6,333,775
$ 6417883
$ 6515838
$ 6813813
$ 671788
$ 6821008
$ 6330231
$ 7009452
$ 7959792
$ 7280132 042730
$ 7400471 041085
Partial Payment F actor

RS sZBARNRARTIRZBOOaDN WA -

Average Annual Value
Rnded AA Value

Present
Yorth
Costs

5,759,742
5532812
5314821
5,105,420

4305482
4713374

4528788

4386937
4249217
4115524

4,006,389
3899442
3794681
3699.926
3606838
3515264
3430942
3T
3285830
3,190,063

$ 84389343

0.07440

$ 6276953

$ 6277000

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
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6 F. Time Stream Of Vessel Transportation Costs
Under WOP and WP Tonnage Projections

2. WP Vessel Transportation Cost Time Streams- 27 foot Maintained Depth-Erie O&M-2011

WITH PROJECT CONDITION- 27 Foot Channel

Coal

Erie Pa. to Arcelor Mittal

Sand

Bruce Mines To Erie Dock

Salt

Fairport Harbor to Erie Dock

Tons Evaluated 10,889 Tons Evaluated 253,333 Tons Evaluated 50,444
Shoaling Rate 0.33 feet per year Shoaling Rate 0.33 Shoaling Rate 0.33

Present Present Present Present Present Present

Project Channel Trans Worth Worth Project Channel Trans Worth Worth Project Channel Trans Worth Worth
Year Depth Cost Factor Costs Year Depth Cost Factor Costs Year Depth Cost Factor Costs

1:"""2?.66: 3 71,759 0.96038 S 68916 1 27.00) § 1,880,857 0.95038 S 1,806,345 1 27.00/ 8 414,145 0.96038 S 397,739

2y 27.00} § 71,759 092234 $§ 6561856 2 27.00 $ 1,880,857 092234 § 1734785 2 27.00 $ 414145 092234 S5 381,982

3 27.000 S 71,759 088580 $ 63564 3 27.00 $ 1,880,857 0.88580 $ 1,666,060 3 27.00 $ 414145 0.88580 S 366,849

4 27.001 S 71,759 0.85071 $ 61,045 < 27.00 S 1,880,857 0.85071 $ 1,600,058 < 27.00 § 414145 0.85071 $ 352316

5: 27.00} S 71,759 081701 $ 588627 5 27.00 $ 1,880,857 0.81701 $ 1,536670 5 27.00 $ 414145 0.81701 S 338,359

61 27.00) S 71,759 078454 § 55305 6 27.00 $ 1,880,857 0.784564 S 1475794 6 27.00 $ 414145 0.78464 S 324955

7 27.000 8 71,759 075355 § 54074 7 27.00 $ 1,880,857 0.75355 $ 1,417,329 7 27.00 $ 414145 0.75355 $ 312,081

LN 27.00: $ 71,759 072370 $ 51,932 8 27.00 S 1,880,857 072370 $ 1,361,180 8 27.00 $ 414145 0.72370 S 289,718

9: 27.00, S 71,759 069503 $ 493874 9 27.00 $ 1,880,857 069503 $ 1,307,256 9 27.00 $ 414145 069503 S 2872844

104 27.00} 71,759 066750 S 47899 10 27.00 S 1,880,857 066750 $ 1,255468 10 27.00 $ 414145 066750 S 276441

1, 27.000 S 71,759 064105 $ 45001 1 27.00 $ 1,880,857 064105 $ 1,205,731 1 27.00 $ 414145 064105 $ 265490

12} 27.001 S 71,759 061566 $ 44179 12 27.00 $ 1,880,857 061566 $ 1,157,965 12 27.00 $ 414145 061566 S 254972

13: 27.00} $ 71,759 059127 & 42429 13 27.00 S 1,880,857 059127 § 1,112,091 13 27.00 $ 414145 0.58127 S 2442871

140 27.00} 71,759 056784 § 40748 14 27.00 $ 1,880,857 0.56784 $ 1,068,035 14 27.00 $ 414145 0.56784 $ 235170

15, 27.000 S 71,759 0.54535 $§ 39133 15 27.00 $ 1,880,857 0.54535 § 1,025724 15 27.00 $ 414145 0.54535 § 225854

16} 27.001 S 71,759 052374 § 37583 16 27.00 $ 1,880,857 052374 S 985,089 16 27.00 $ 414145 0.52374 S 216,906

17: 27.00; S 71,759 0.50300 S 35094 17 27.00 $ 1,880,857 0.50300 S 945 064 17 27.00 $ 414145 0.50300 S 208,314

18y 27.00} 71,759 048307 § 34664 18 27.00 $ 1,880,857 0.48307 S 908,585 18 27.00 S 414145 0.48307 S 200,061

19, 27.000 S 71,759 046393 $ 33291 19 27.00 $ 1,880,857 0.46393 S 872,590 19 27.00 $ 414145 0.46393 S 192135

20{_____21._@: S 71,759 0.44555 § 31972 20 27.00 $ 1,880,857 0.44555 S 838,022 20 27.00 $ 414145 0.44555 S 184524

S 9645186 $ 252803840 $5,566,580

Partial Payment Factor 0.07440 Partial Payment Factor 0.07440 Partial Payment Factor 0.07440

Average Annual Value S 71,759 Average Annual Value $ 1,880,857 Average Annual Value S 414145

Rnded AA Value s 71,800 Rnded AA Value $ 1,880,900 Rnded AA Value S 414100
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6 F. Time Stream Of Vessel Transportation Costs
Under WOP and WP Tonnage Projections

3. WP Vessel Transportation Cost Time Streams- 25 foot Maintained Depth-Erie O&M 2011

Coal
Tons Evaluated 10,883
Shoaling Rate 033 feet per year
Present
Project Channel Trans  Vorth
Year  Depth  Cost  Factor
1 2100 § IS8 0.3603%
2 2687 $ 7759 032234
3 2634 $ TS 0.38580
4 2600 § 7759 0.8507
] 267 § TS 081701
] B34 $ T 0.78464
7 2500 § 7759 0.75365
8 500 $ M9 0.72370
] 500 $ 759 069503
0 500 $ 759 066750
1 500 $ 759 0.64105
12 500 § M9 0.6%68
13 500 § 759 059127
14 500 § 759 056784
15 500 § 759 054535
16 500 § 759 052374
17 500 $ M9 050300
18 500 $ M9 0.48307
13 500 $ 759 0.463%3
20 500 § M9 0.44555
Partial Payment F actor
Average Annual Value
Rnded A4 Value

G P P P P P P P P PP P PP PP P H S

-

$
$

Present
Yorth
Costs

6891
66,16
63564
61045
58827
56,308
54,074
51932
49874
47899
46,001
44179
2483
40,748
39133
37583
36,094
34,664
33291
KIRTY
456
0.07440

Sand

Tons Evaluated
Shoaling Rate

Project Channel
Depth

Year

OO =3 T N o= WO N e

Sz orcEronc =S w

Salt
8330 Tons Evaluated 50,444
033 Shoaling Rate 033
Present Present Present
Trans  Vorth  Vorth  Project Channel Trans  Vorth
Cost Factor Costs  Year Depth Cost Factor
2100 $1880857 096038 § 1808345 1 2700 & 4HM5 096038
2667 $ 1881280 092234 § 1736176 2 ET § 4MME 092234
2634 $ 1881704 083580 § 168681 3 2634 § 4MM5 083580
2600 $ 1882128 085071 § 1800139 § 2600 § 4MH5 08507
2567 $ 188308 081701 § 1533436 § 2567 § 4MM5 081701
B34 $1883308 073464 § 1478087 B 2534 § 4MM5 073464
500 $1884798 075355 § 1420238 T 2500 § 4MM5 075355
2500 $1834798 072370 § 1364032 8 2500 § 4MM5 072370
2500 $1834798 069503 § 1309395 § 2500 § 4MM5 089503
2500 $1834798 086750 § 1253088 0 2500 § 4445 086750
2500 $1834798 064105 § 1208268 1 2500 § 4MM5 084105
200 $18347%8 061566 § 1960331 12 2500 § 4445 061566
2500 $1834798 059127 § 1Ms2 13 2500 § 4445 059127
2500 $1834798 056734 § 1070273 4 2500 § 4MM5 056734
2500 $1834798 054535 § 1027873 15 2500 § 4445 054535
500 $1834798 052374 § W78 B 2500 § 4MM5 052374
2500 $18347%8 050300 § 943046 17 2500 § 4445 050300
2500 $1834798 048307 § SI0488 18 2500 § 4MM5 043307
2500 $1834798 046333 § 874419 19 2500 § 445 046333
200 $1834798 044555 § 9778 20 2500 § 4MM5 044555
$25.213618
Partial Pagment Factor 007440
Average Annual Value  § 1883742 Average Annual Vae
Rnded A4 Value $ 1883700 Rnded A4 Yalue
39

$

G G G G G G G G S S S S

g

$
$

Present
Yorth
Costs

39773
B1382
366,843
3238
338,369
324,955
32,081
29718
2784
276441
265490
254312
2448M
25170
25854
216,308
20834
200,061
192135
184524
5,566,580
0.07440
414,145
414,100

Limestone
Tons Evahated 820,889
Shoaling Rate 03
Present
Project Channel Trans  Vorth
Year Depth Cost  Factor
1 2700 $5397332  0.56038
2 2BET $5393883 082234
3 2634 $600003¢ 088580
4 2600 % B00L3ES 08507
5 2567 $6004223 081701
6 2634 $6007060 0.73464
T 2500 $60098%8 075355
g 2500 $60098%8 0.72370
9 2500 $60038%8 069503
0 2500 $60038%8 066750
1 2500 $60098%8 064105
12 2500 $6009838 061566
13 2500 $6009838 05917
4 2500 $6009838 0.56784
5 2600 $6009838 054535
6 2500 $6009838 052374
17 2500 $60098%8 050300
18 2500 $60098%8 048307
19 2500 $6009838 046393
20 2500 $6009838 044555
Partial Payment F sctor
Average Annual Value
Rnded AA Yalue

Present
Yorth
Costs

5,759,742
5532812
538,821
5,105,420

4,905,482
4713374

4528,763

4348378
4177072
4,011,594
3852671
3,700,044
3553464
3412690
3277494
347,653
3022956
2303193
2,768,187
2671730

§$ 80734570

007440

§ 6,008,531

§ 6,006,500

Lt R I R R R g
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6 G. Average Annual Benefits

1. Benefits=AA WOP Transportation Costs — AA WP Transportation Costs-Erie O&M 2011

Average Average Average Average Average Average Average Average
Annual Annual Annual Annual Annual Annual Annual Annual
WOP WP WP WP WP WP WP WP
Trans Trans Trans Trans Trans Trans Trans Trans
Costs Costs Costs Costs Costs Costs Costs Costs
27 26 25 24 23 22 21
Foot Foot Foot Foot Foot Foot Foot
Commodities Channel Channel Channel Channel Channel Channel Channel
Coal S 71800 $ 71800 $ 71800 S 71800 § 71800 S 71800 S 71800 S 71800
Sand $ 1952300 $1880900 $ 1882000 S 1883700 $ 1893900 $ 1927200 S 1935700 $1,.950500
Salt S 414600 S 414100 $ 414100 S 414100 S 414100 S 414300 S 414300 S 414500
Limestone $ 6277000 $5997300 S$6000800 S 6006500 $6084700 S 6225000 S 6238900 $6272900
$ 8715700 $8364100 $8368700 S 8376100 $ 8464500 S 8638300 S 8660700 $8,709700
Benefits
Coal S - ) - S - S - S - S - S -
Sand S 71400 $ 70300 S 68600 $ 58400 S 25100 S 16600 S 1,800
Salt S 500 S 500 S 500 S 500 $ 300 S 300 S 100
Limestone S 279700 $ 276200 S 270500 $ 192300 S 52000 S 38,100 S 4100
Benefits S 351600 S 347000 S 339600 $ 251200 S 77400 S 55000 S 6,000
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7. Data Needed For Dredging Cost Evaluation

1. Dredging Costs Per Dredging Event- Erie O&M 2011

Maintain A 28127 Foot Channel Depth

Cubic yrds removed per dreging cycle 105,000
Dredqging Cost per cubic yard $ 625
Dredging costs $ €56250
Mob & Demob costs $ 145,000
Engineeting & Design 10:] $ 65625
Supervision & Administration 10:) ¢ 65625
Total dredging costs per cycle $ 936500
Dredging

Costs Present Present

Project Channel Per Worth Worth

Year Depth Cycle Factor Value
1 27.00 $ 3936500 036038 $ ©£39,400

2 27.00 092234 $ -

3 27.00 038580 $ -
4 2700 $ 936500 085071 ¢ 796687

5 27.00 081701 ¢ -

6 27.00 078464 % -
7 27.00 $ 3936500 075355 ¢ 705704

8 27.00 072370 $ -

9 27.00 0639503 $ -
10 27.00 $ 938500 066750 ¢ 82512

1 27.00 064105 ¢ -

12 27.00 061566 $ -
13 27.00 $ 3936500 059127 ¢ 553723

1“4 27.00 056784 $ -

15 27.00 054535 ¢ -
16 27.00 $ 938500 052374 & 430487

17 27.00 050300 $ -

18 27.00 048307 ¢ -
19 2700 $ 936500 046333 $ 434473

20 27.00 044555 $ -
Present Worth Value $ 4505585
Partial Pagment Factor 0.0744

Average Annual Value $ 335208
Rounded $ 335200

Maintain A 27126 Foot Channel Depth

Cubic yrds remowved per dreqing cycle 105,000
Dredging Cost per cubic yard 3 6825
Dredging costs $ 656250
Mob & Demob costs $ 148,000
Engineering & Design 10 § 65625
Supervision & Administration 1022 ¢ 65625
Total dredging costs per cycle $ 936500
Dredging

Costs Present Present

Project Channel Per Worth Worth
Year Depth Cycle Factor Value

1 2700 036038 $ -

2 2687 092234 $ -

3 2634 088580 @ -
4 2600 $ 936500 085071 § 796887

5 2600 081701 ¢ -

€ 26.00 073464 § -
7 2600 $ 3936500 075355 § 705,704

8 2600 072370 $ -

S 2600 063503 $ -
10 2600 $ 936500 066750 & 2512

1 26.00 064105 % -

12 26.00 061568 $ -
13 2600 $ 936500 059127 § 553723

4 26.00 056734 $ -

15 2600 054535 ¢ -
1§ 2600 $ 936500 052374 $ 4390487

17 2600 050300 ¢ -

18 26.00 0438307 ¢ -
19 2600 $ 936500 046393 § 434473

20 2600 0.44555 $ -

Present Worth Value $3.606,186
Partial Payment Factor 0.0744

Average Annual Value § 268295
Rounded $ 268,300

41

Maintain A 26125 Foot Channel Depth

Cubic yrds removed per dreging cycle 105,000
Dredqging Cost per cubic yard $ 6.25
Dredging costs $ 656250
Mob & Demob costs $ 148,000
Engineering & Design 107 $ 65625
Supervision & Administration 1027 ¢ 65625
Total dredging costs per cycle $ 3938500
Dredging
Costs Present Present
Project Channel Per Worth Worth
Year  Depth Cycle Factor Value
1 27.00 036038 $ -
2 28867 092234 $
3 2634 038580 $
4 2800 0385071 ¢ -
5 2567 081701 ¢ .
6 2534 078484 ¢ -
7 2500 $ 338500 075355 $ 705,704
g 2500 072370 % -
3 2500 0639503 $ -
10 2500 $ 938500 066750 ¢ e251m2
1 2500 064105 ¢ -
12 2500 061566 $ -
13 2500 $ 336500 059127 $ 553723
14 2500 056784 $ -
15 2500 054535 ¢ .
16 2500 $ 938500 052374 ¢ 4390487
17 25.00 050300 $ -
18 2500 048307 ¢ -
13 2500 $ 338500 046333 $ 434473
20 2500 044555 ¢ -

Present Worth Value $ 2,809,499
Partial Payment Factor 0.0744

Average Annual Value  $ 203,022
Rounded $ 203,000
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8. Harbor Benefit Cost Ratio
By Maintained Channel Depth
Erie Harbor O&M 2011

27 0 0 2 2 0 /!
Fool Fool Fool Fool Fool Fool Fool
Chamel ~ Chamel ~ Chamel ~ Chamel  Chamel  Chamel  Chame

AA Benels 0 31600 § HT000 § 39600 § 21200 § 77400 § 5000 § 6000
AA Cosls o 3920 § 268300 § 209000 § 156500 § 110000 § 68800 § 32300
BC Rato 0 18 16 16 00 080 019
Nt Benefts o 16400 § 78700 § 130600 § %4700 § (2600 § (13800) § (26:00)

=
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Other Sources Of Data

Greenwoods Guide To Great Lakes Shipping-Ship characteristics

Waterborne Commerce Statistics Center- Individual Vessel
Movements

Waterborne Commerce Of the U.S. Part 3- Summary Tonnage data

Navigation Data Center Home Page (iwr.usace.army.mil)

United States Coast Pilot 6- Data on Docks-depths

Project Maps- COE-Authorized depths, dimensions

Port Series-U.S. Army Corps Of Engineers-Port Dock Data

Lake Carriers Association-Great Lakes Fleet

Canadian Ship-owners Association

United States Coast Guard Maritime Information Exchange

Great Lakes Commission - Dredged Material (www.glc.org/rsm)

Web Site: WWW.Boat Nerd.com-Vessel Data- ship photos -
sl
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