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Purpose:  
Communicate the risk of breakwater and structure conditions to local 
stakeholders and navigation system users. With a focus on structure 
condition, function, and economic consequences of coastal structures 
on the Great Lakes. 

Focus Topics: 

1. Coastal Structure Risk Communication 

2. Condition Assessment of Coastal Structures 

3. Harbor Infrastructure Inventory Process 

4. Next Steps and Open Discussion 
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Introduction and Agenda 
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Cedar River 
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Presenter
Presentation Notes
The first in a series of Risk Communication meetings began in August 2011 in Milwaukee.This is the 7th in the series of meetings. This first meeting was well attended and stakeholders were very appreciative of the effort, even in light of the message.  Future meetings will follow, tentatively grouped as shown, with a plan in place to complete all meetings in FY13, with lessons learned incorporated throughout the process.
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Coastal Structures 
Great Lakes Navigation 

-   104+ miles of navigational structures on the Great Lakes 
- Most built between 1860 and 1940  
- Timber crib construction (typical) 
- Low Lake water levels since the 1990’s have accelerated 

deterioration  
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Typical Coastal Structures 
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Steel Sheet 
Pile 
Structures 

Rubble 
Mound/Laid-Up 
Stone Structures 

Typical Wood 
Crib/ Concrete 
Cap Structures 
Cross-section 

Other 
Components: 
safety 
(railings, 
walking 
surface, etc.) 

Presenter
Presentation Notes
Timber Crib Core   - The oldest and largest group (31% of total)   - Timber cribs are wooden frames that were constructed on shore, floated into position, and filled with rocks to sink them into place.      - Most timber cribs have a concrete or stone superstructure added later
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Structure Function/Consequences 

Calumet Harbor, IL&IN 

6 

Contain and 
reduce shoaling 
in navigation 
channel 

St. Joseph Harbor, MI 

Control wave climate within 
navigation channel and harbor 

Milwaukee Harbor, WI 

Protect 
navigation 
channel and 
shoreline 
infrastructure 
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Coastal Structure Communication Objective 

Process: 
1. Conduct Condition Assessments 

- Commercial Harbors- Use 
detailed Breakwater 
Assessment Team (BAT) 
Evaluation 

- Recreational Harbors- Rely on 
expert elicitation 

2. Conduct Harbor Infrastructure 
Inventory on all structures 

3. Prepare summary document that 
conveys the current condition of the 
harbor infrastructure as well as the 
risk involved in the event of failure  

4. Share with stakeholders in 
regional meetings 

 

Program Objective:  Communicate the risk of breakwater and structure 
conditions to local stakeholders and navigation system users 
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Presenter
Presentation Notes
Over 50 percent of the coastal structures on the Great Lakes were built prior to World War I (1918) and 80 percent are older than their typical 50-year design life.  The GLNS has approximately $50 million in annual needs for structure repairs. The majority of these needs represent significant repairs or reconstruction of navigation structures. In 2007 the three Great Lakes Districts formed a regional, multi-disciplined breakwater assessment team that developed technical assessment criteria and began inspecting and rating breakwaters around the Great Lakes. The breakwater assessment team’s work will allow the Corps to prioritize these needs on a regional level so that the most urgent structures are given priority in the budget process each year.An effort was also made to document all of the structures and businesses that rely directly on the harbor’s infrastructure to function. This effort is known as the Harbor Infrastructure Inventories (HII). A summary document will then be created and a meeting will be held with the intent to thoroughly engage stakeholders and focus resources on the system’s most critical needs in terms of conveying risk and providing effective and focused communications.  
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Harbor Infrastructure Inventory Process 
 Gather information on critical infrastructure protected by federally 

maintained navigation structures 
► Review Documents: 

• Project Drawings 
• Harbor Fact Sheet 
• Aerial/Satellite Photography; Photo document critical 

infrastructure 
► Identify Critical Infrastructure to Visit 
► Research Identified Critical Infrastructure 

 Site Visit Tasks 
► Met with Local Officials, Port Authority, Harbor Master, when 

available 
► Visit Identified Areas/Critical Infrastructure & Gather Information 

 Post Site Visit Tasks 
► Create Report Following the Standard Report Template 

 

8 



BUILDING STRONG® 

Harbor Infrastructure Inventory Report Content 
 HARBOR LOCATION 
 PROJECT DESCRIPTION 

Authorization, harbor type 
(commercial or recreational), length of 
breakwater structures and channel 

 DATE OF SITE VISIT 
 SUMMARY OF STRUCTURES 

Lists all structures and facilities that 
are believed to be protected by the 
federal navigation structures; also 
identify any other potential 
stakeholders 

 SUMMARY OF IMPACT 
Summarizes any potential damage 
that could be experienced if the 
federal breakwater fails.  

 DESCRIPTION OF STRUCTURES 
Aerial photo with all potential affected 
structures  shown along with pictures 
and a brief description of each 
potentially affected structure 
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Presenter
Presentation Notes
HIIs are conducted on harbors that contain government structures that act as protective barriers to the harbor and land based structures. Typically, this includes breakwaters, jetties, and piers. The engineer conducting the HII must first locate the government structures and identify the government channel limits. Using the Harbor Fact Sheets along with other documents the inspector can determine the key stakeholders, current condition of the structures, and also gain a rough understanding of the impact of the harbor on the local community.  This slide displays the general layout of an HII. 
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 High Level Display of Potential Impact Areas 

 Three potential impact 
areas were defined at 500 
ft intervals  

 
 Shows potential value of 

land and infrastructure 
within each “potential 
impact area” based on tax 
assessment data 
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Harbor Structure Condition Assessments 
Average of Overall Condition 
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A – Failure Unlikely 

B – Low Risk of Failure 
C – Medium Risk of Failure 

D – High Risk of Failure 
F – Failed 
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Presenter
Presentation Notes
Talking Note: Condition color is an average of overall condition at each harbor
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Harbors  
of  

“Middle UP and Northern 
Wisconsin” 
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Kewaunee Harbor: 
 B – Low Risk of Failure 
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Kewaunee Harbor: 
 

      North Breakwater. 
 

     North Breakwater. 
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Kewaunee Harbor: 
 

South Breakwater. 
 

Confined Disposal Facility. 
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Kewaunee Harbor: 
 
 
Infrastructure: 

1. Wisconsin Highway 42 Bridge 
2. Kewaunee Marina 
3. Salmons Harbor Marina 
4. Kewaunee Combined Disposal 

Facility 
5. Restaurants 
6. Commercial Business 
7. Corps of Engineers Office 
8. Commercial Business 
9. Residents 
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Kewaunee Harbor 
 
Potential Impact Areas 
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Buffer 
Feet 

Land 
Value 

Improv.
Value 

Total 
Assessed 

Value 

1,000 $15.6M $16M $31.6M 

1,500 $19.7M $24.2M $43.9M 

2,000 $22.9M $29.9M $52.8M 
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Algoma Harbor: 
C – Medium Risk of Failure 
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Algoma Harbor: 
 

North Breakwater. 
 
 

Section C, outside Scour 
Protection. 
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South Breakwater, Section F. 
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Algoma Harbor: 
 

Deterioration in Section D 
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Infrastructure 
1. City of Algoma Marina 
2. Academy of Fine Arts 
3. County Road S Bridge 
4. Sunrise Cove Marina 
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Algoma Harbor: 
 

1 

2 

3 
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Algoma Harbor 
 
Potential Impact Areas 
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Buffer 
Feet 

Land 
Value 

Improv.
Value 

Total 
Assessed 

Value 

1,000 $4.9M $17.2M $22.1M 

1,500 $6.7M $26.5M $33.2M 

2,000 $8.2M $34.4M $42.6M 
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Sturgeon Bay Harbor: 
 B – Low Risk of Failure 
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Sturgeon Bay Harbor: 
 

North Breakwater. 
 

    Moderate Deterioration of Harbor 
    Side foot locks. 
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Sturgeon Bay  Harbor: 
 

North Breakwater, Detached Portion. 
 

South Breakwater, 
Revetment Portion. 
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Sturgeon Bay  Harbor: 
 

South Breakwater, Section A. 
 

South Breakwater, end pier is 
inclined away from navigation 

light. 
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Infrastructure: 
1. U.S. Coast Guard 
2. South side of Ship Canal, 

mainly undeveloped. 
3. Canal Walkway 
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Sturgeon Bay Harbor: 

1 

2 

3 
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Sturgeon Bay Harbor 
Potential Impact Areas 
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Buffer 
Feet 

Land 
Value 

Improv.
Value 

Total 
Assessed 

Value 

1,000 $45.3M $2.7M $48M 

1,500 $45.4M $2.7M $48.1M 

2,000 $45.4M $2.7M $48.1M 
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Oconto Harbor: 
 B – Low Risk of Failure 
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Oconto Harbor: 
 

South Breakwater. 
 
 

  South Breakwater. 
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Oconto Harbor: 
 
 
Infrastructure: 

1.  Breakwater Park 
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Oconto Harbor: 
 
 
Potential Impact Areas 
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Buffer 
Feet 

Land 
Value 

Improv.
Value 

Total 
Assessed 

Value 

1,000 $34.4M $1.8M $36.2M 

1,500 $34.6M $2.4M $37M 

2,000 $41.7M $2.8M $44.5M 
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Menominee Harbor: 
 C – Medium Risk of Failure 
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Menominee Harbor: 
 

       Overview of North Breakwater. 
 

North Breakwater, Section C. 
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Menominee Harbor: 
 

       Overview of South Breakwater. 
 

South Breakwater - Section D, 
deterioration on side. 
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1. US 41 Highway Bridge 
2. Marine Corporation 
3. Fire Suppression Business 
4. Wastewater Treatment Plant 
5. Pulp Mill 
6. Iron Casting Foundry 
7. 1St Street Bridge 
8. Logistics Company 
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Menominee Harbor: 
 
 
Infrastructure: 
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Menominee Harbor: 
 
 
 

37 

 



BUILDING STRONG® 38 

Cedar River Harbor: 
 B – Low Risk of Failure 
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Cedar River Harbor: 
 

West Breakwater.  
 

East Breakwater. 
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Cedar River Harbor: 
 
 
Infrastructure: 

1. Cedar River State Harbor 
2. Private Business 
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 Cedar River Harbor: 
 
 
Potential Impact Areas 

41 



BUILDING STRONG® 42 

Marquette Harbor: 
 B – Low Risk of Failure 
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Marquette Harbor: 
 

Stone protection lakeside of Breakwater. 
 

                Easterly Breakwater. 

Outer Rubble Breakwater, 
looking southeast. 
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Marquette Harbor: 
 

Breakwater concrete miss alignment.  
 

                Concrete Spalling. 
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Marquette Harbor: 
 

Under water video showing a 24” void 
between the timber cribs near cross 
section 22+40 facing west. 
 

Remote Operated Vehicle is inside timber 
crib structure near cross section 22+40. 
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Marquette Harbor: 
 
 
Infrastructure: 

1. South Beach Park 
2. Residential Homes 
3. Power Plant 
5.    Recreational Path 
6.    Founders Landing Beach 
8.    Ore Dock 
9.    Private Marina 
10.  Condominiums 
11.  Mattson Park 
12. Cinder Pond Marina 
13. Private Marina 
14.  Sanitary Lift Station 
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Marquette Harbor: 
 
 
Potential Impact Areas 
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Buffer 
Feet 

Land 
Value 

Improv.
Value 

Total 
Assessed 

Value 

1,000 $87.1M $102.2M $189.3M 

1,500 $115.6M $156.7M $272.3M 

2,000 $144.3M $1.9M $3.5M 
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Presque Isle Harbor: 
 B – Low Risk of Failure 



BUILDING STRONG® 49 

Presque Isle Harbor: 
 

   End of rubble mound Breakwater. 
 

Transition from concrete to rubble mound. 

Concrete Breakwater – near shore. 
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Presque Isle Harbor : 
 

    Rubble mound cross section. 
 

Settlement between breakwater 
sections. 
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Presque Isle Harbor : 
 
 
Infrastructure: 

1. Residential 
2. Office Complex 
3. Sanitary Lift Station 
4. Presque Isle Power Plant 
5. Power Plant Coal Conveyor 
6. Railroad Ore Loading Dock 
7. Presque Isle Marina 

 

1 
2 

3 
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Presque Isle Harbor : 
 
 
Potential Impact Areas 
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Buffer 
Feet 

Land 
Value 

Improv.
Value 

Total 
Assessed 

Value 

1,000 $132.6M $6.5M $139.1M 

1,500 $163M $18.9M $181.9M 

2,000 $190.5M $32.1M $222.6M 
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Big Bay Harbor: 
 C – Medium Risk of Failure 
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Big Bay Harbor:  
 

      
 

       

Steel sheet pile wall. 

Shore side view of structures. 

Sheet pile cells. 
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Big Bay Harbor: 
 

Void in Sheet Pile Cell. 
 

Steel Sheet Pile and Rubble 
Mound Breakwater. 



BUILDING STRONG® 

Big Bay Harbor:  
 
 
Infrastructure: 

1.  MDNR Marina 
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Big Bay Harbor: : 
 
 
Potential Impact Areas 
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Buffer 
Feet 

Land 
Value 

Improv.
Value 

Total 
Assessed 

Value 

1,000 $1.7M $0.5M $2.2M 

1,500 $3.2M $0.5M $3.7M 

2,000 $3.5M $0.5M $4.0M 
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Grand Traverse Bay Harbor: 
B – Low Risk of Failure/ C – 
Medium Risk of Failure 
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Grand Traverse Bay Harbor: 
 

 North Breakwater  
 

     North Breakwater 



BUILDING STRONG® 60 

Grand Traverse Bay Harbor : 
 

        North Breakwater. 
 

       North Breakwater. 
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Grand Traverse Bay Harbor : 
 

           South Breakwater. 
 

South Breakwater. 
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Grand Traverse Bay Harbor : 
 
 
Infrastructure: 

1. Big Traverse Road adjacent to 
harbor. 
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Grand Traverse Bay Harbor : 
 
 
Potential Impact Areas 

63 



BUILDING STRONG® 64 

Lac La Belle Harbor: 
 B – Low Risk of Failure 
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Lac La Belle Harbor: 
 

     North Entry, Looking West. 
 

     North Entry, Looking East. 



BUILDING STRONG® 66 

 Lac La Belle Harbor: 
 

          North Entry, Looking East. 
 

  North Entry. 
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Lac La Belle Harbor: 
 
 
Infrastructure: 

67 
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Lac La Belle Harbor: : 
 
 
Potential Impact Areas 
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Buffer 
Feet 

Land 
Value 

Improv.
Value 

Total 
Assessed 

Value 

1,000 $5.4M $1.4M $6.8M 

1,500 $14.4M $1.4M $15.87M 

2,000 $17.1M $1.4M $18.5M 



BUILDING STRONG® 69 

Eagle Harbor: 
 B – Low Risk of Failure 
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Eagle Harbor: 
 

Rubble Mound Breakwater – Looking 
South. 
 

Rubble Mound Breakwater – Looking 
North. 
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Eagle Harbor: 
 

     Steel Revetment, Looking South. 
 

Steel Revetment, Looking West. 

Steel Revetment, Looking Southwest 
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Eagle Harbor: 
 
 
Infrastructure: 

1. Eagle Harbor State Dock 
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Eagle Harbor: 
 
 
Potential Impact Areas 
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Keweenaw Waterway Harbor: 
C (East) – Medium Risk of Failure  
B (West) – Low Risk of Failure 
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Keweenaw Waterway Harbor: 
 
 

     West /Upper Entry. 
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Keweenaw Waterway Harbor: 
 
 

 West /Upper Entry.. 
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Keweenaw Waterway Harbor: 
 
 

 East/Lower Entry.. 
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Keweenaw Waterway Harbor: 
 
 

 East/Lower Entry.. 
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Keweenaw Waterway Harbor: 
 
 

 East/Lower Entry. 
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Keweenaw Waterway Harbor: 
 
 
 
Infrastructure: 

1. Residential 
2. Private Marina 
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Keweenaw Waterway Harbor: 
 
 
Potential Impact Areas 
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Keweenaw Waterway Harbor: 
 
 
Potential Impact Areas 
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What Can Be Done? 

 Federal Funding 
►Funding request through the Federal Budget 

process each fiscal year 
• Contract structural repair 
• Government floating plant repair 

 Local Funding 
►Mechanisms in place to accept local funding  

 Transfer to State/Local Entity 
►Section 216 Process 
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Visit our website for more information:  

84 

www.lre.usace.army.mil/Missions/GreatLakesNavigation.aspx 
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Questions? 
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Great Lakes Water Levels Forecast 
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Presenter
Presentation Notes
 All the Great Lakes are below their long term averages.  Lake Michigan-Huron set new monthly record low levels in December and January and an all-time low in January.   Levels on Lakes Superior and Michigan-Huron have been below average for over 14 years, the longest stretch in their recorded histories.  Lake Erie has dropped two feet in the past year and had no seasonal rise in 2012 -first time the lake had no seasonal rise.    The most probable forecast shows Lake Michigan-Huron 2-4” above record lows over the next six months.  Lakes Superior and Michigan-Huron were 11 and 15 inches below chart datum, respectively, at the open of the 2013 navigation season March 25.Steadily increasing water temperatures over the past 50 years has slowed ice formation and increased evaporation.  Evaporation was above average on all the Great Lakes in 2012, with Lake Michigan-Huron experiencing evaporation 12 inches above average. Even with extremely wet conditions over the next six months, Michigan-Huron will still remain below chart LWD well into the summer. Additional harbors could close depending on winter and spring storm events.This situation has taken many years to develop and will take prolonged wet conditions over many years to recover.  If the trend of warmer temperatures and increased evaporation continues, it is likely that the trend of low lake levels will continue. 
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Presenter
Presentation Notes
Simulation gives an idea of how long it could take under certain conditions for levels to change.Show’s the point that recovering to near average conditions would be a long process.Next step to this product is to assign percent chance excedance to help decision makers.
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Federal Harbors on the Great Lakes 

A non-linear navigation system with 60 
federal commercial harbors and 80 federal 
shallow draft/recreational harbors 

Taconite 

    Niagara River 

Presenter
Presentation Notes
The Great Lakes dredging program typically covers over  up to 25 projects annually, removing 3 to 4 million cubic yards of dredged material. All dredging has been performed by contract for over 15 years. 140 federal harbors on the great lakes: 60 commercial and 80 shallow draft or recreationalWe maintain the channels (dredging) and also maintain the navigation structures at each harbor.
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Presenter
Presentation Notes
Green dots show harbors that are funded in FY13 in PB. Note  that many (probably all) harbors are not funded to their full need due to highly constrained budgets.Blue dots are harbors that we expect to receive Hurricane Sandy funding.  Some funds have been received already.  Projects on Lakes Erie and Ontario were recently identified and still in planning stages.Red dots show harbors that have dredging requirements and harbors that we expect will have problems due to shoaling – light loading or groundings for commercial harbors and safety problems for shallow draft harbors (harbors of refuge)36 out of 60 commercial harbors 46 out of 80 recreational harbors are in need of dredgingWaukegan and St. Joe are closed to commercial traffic due to low water levels and shoaling.
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Presentation Notes
Green dots show harbors that are funded in FY14 in PB. Note  that many (probably all) harbors are not funded to their full need due to highly constrained budgets. There are 18 projects funded in FY14. 
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