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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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1. Great Lakes Physical System Description 
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2. MAJOR LOCKS AND CHANNELS 
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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 
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2008 Major Commodities 

Coal-23.9% 

Iron Ore-38.1% 

Limestone-18.1% 
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2008 Tonnages By Commodity 

§ 
a
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Iron Ore Sources-Northern Minnesota  
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Iron Ore-Sources, Harbors Routes 
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Appalachian Coal Sources 
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Rail Routes Of Eastern Coal 
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Eastern Coal- Major Shipping Ports  
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Western Coal- Powder River Basin 
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Western Coal- Major Routes  
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Limestone – Sources 
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Limestone – Major Shipping Ports 
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3. Great Lakes Fleet 

§  vesselPictures 
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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 
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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 
 

§  5,7,10 
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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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6c.- 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) 
 3. Open lake Time  (Distance to Destination port- open lake vessel speed) 
 5. Time In Locks 
 6. Inner Harbor Maneuvering Time At Destination ( distance traveled, vessel speed) 
 7. UnLoading Times At Destination Port:  ( Unloading rate (Tons per hour) by commodity,       

           ships carrying capacity 
 8. 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) 
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Great Lakes Navigation 
Planning Studies 
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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 
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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.  Identification 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 
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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 
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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 
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6 G. Average Annual Benefits 
  1. Benefits=AA WOP Transportation Costs – AA WP Transportation Costs-Erie O&M 2011 
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7. Data Needed For Dredging Cost Evaluation 
  1. Dredging Costs Per Dredging Event- Erie O&M 2011 
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8. Harbor Benefit Cost Ratio  
By Maintained Channel Depth 

Erie Harbor O&M 2011 
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Questions? 
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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 
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