
Recent Coastal Structures Asset Management 
Activities of the Great Lakes Districts of the US ArmyActivities of the Great Lakes Districts of the US Army 

Corps of Engineers

 USACE C i Pl Obj ti 3 D li li bl i f t t USACE Campaign Plan Objective 3c: Deliver reliable infrastructure 
using a risk-informed asset management strategy.

 LRD Implementation Plan – Goal 3c.1.dp

Fully Integrate Asset Management into the Great Lakes Navigation 
System

1. Condition Assessments

2. Establish meaningful relationship between condition and 
structure function, w/ economic consequences, q

 Navigation Locks and Dams are being addressed separately.
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Condition Assessments
Where We Are Today

 Great Lakes Regional Breakwater Assessment Team (BAT), including 
members from LRB, LRC, LRE, Coastal Engineering RTS

 Utilizing modified inspection/structural index forms developed from Utilizing modified inspection/structural index forms developed from 
REMR-OM-24 (Rubble Mound Structures) and REMR-OM-26 (Non-
Rubble structures) and guidance in CEM (EM 1110-2-1100, Part VI, 
Chapter 8 - Monitoring, Maintenance, and Repair of Coastal Projects)p g p j )

 Assessment of major structure components/parameters – most direct 
link to structure function

 Converting structural index value to A thru F condition level required 
per budget EC for Navigation Business Line

 Collecting complete continuous overlapping still photography and g p pp g p g p y
video of each structure at each project.  Photos are labeled and 
geotagged for easy reference in Google Earth.



Structural Rating for Rubble or Laid-Up Breakwaters and Jetties



Structural Rating for Rubble or Laid-Up Breakwaters and Jetties



Structural Rating for Non-Rubble Breakwaters and Jetties



Structural Rating for Rubble or Laid-Up Breakwaters and Jetties



Elevation/Alignment Rating = 5 (settlement, loss of design crest height)



Fill Stone Rating = 5 (complete loss of fill stone)



Scour/Wave Protection = 4 (loss of design slope)



Weighting of ratings to establish overall structural index for rated reach

Rank Project Structure SI Condition Level

1 Chicago Harbor Outer B/W - Reach E 4.81 F

2 Cleveland Harbor West Pierhead 4.80 F

3 Cl l d H b E t B k t 4 80 F3 Cleveland Harbor East Breakwater 4.80 F

4 Conneaut Harbor East Breakwater 4.70 F

5 Oswego Harbor, NY West Arrowhead 4.59 F

6 Black Rock Channel, NY Bird Island Pier 4.17 D

7 Cleveland Harbor Finger Pier 3.99 D

8 Sturgeon Bay Harbor South Breakwater 3.99 D

9 Milwaukee North Detached B/W 3.88 D

10 Buffalo Harbor NY South Breakwater 3 88 D10 Buffalo Harbor, NY South Breakwater 3.88 D

11 Cleveland Harbor East Breakwater, West End Section 3.74 D

12 Calumet Harbor Detached B/W - Reach C, Section 1 3.60 D

13 Duluth-Superior Harbor, MN, WI Superior Entry - N. Entrance Pier 3.25 C

14 Marquette Harbor, MI US Concrete Breakwater 3.00 C

15 Duluth-Superior Harbor, MN, WI Superior Entry - N. Breakwater 2.52 C



Condition Assessments - Challenges
 Logistics – Fairly Remote Locations and Need for both Water and 

Land Access

 F di Oft L k F di f A Ki d t P j t t b Funding – Often Lack Funding of Any Kind at Projects to be 
Assessed, no Central Source of Funds to Complete Assessments

 Time – Multi-District team, availability of boat & operator to access y p
detached structures

 Rating Consistency – among inspectors, reach versus isolated 
damage area Consensus ratings from multi-district team used todamage area.  Consensus ratings from multi district team used to 
ensure fairness and consistency.

 Refining the process as we go



Great Lakes Navigation System (GLNS)
• 45 Commercial Harbors with structures
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Condition Assessments - Tools
 Production of Geocoded Photo Datasets

- Digital Camera:  Sony DSC-H9, 8MP, 15x Optical Zoom, w/ 8GB 
d Thi i t tl il bl b t thmemory card.  This camera is not currently available, but the 

Sony DSC-H50 is a 9MP version - $300 + $60 for memory card

- GPS:  Garmin 76Csx in tracking mode, set to record track points g p
to a gpx file on the memory card every 10 seconds - $250 

- Geocoding Software:  GPS-Photo Link GIS Pro, from 
geospatialexperts com - $329geospatialexperts.com $329 

- Take a photo of the time display on GPS device at beginning of 
the session to allow synchronization of camera and GPS time 

- Software interpolates photo locations onto GPS track based on 
photo time and time/space record of track points



Condition Assessments - Tools
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Condition Assessments - Tools



Condition Assessments - Tools
 HHIT (Hand Held Inspection Tool) – latest iteration of HAMMER

- Hand held device, GPS stamped pictures, voice recording

- Preloaded with modified REMR structure rating forms currently 
being used by BAT

Immediate input of ratings GPS linked photo documentation- Immediate input of ratings, GPS linked photo documentation, 
condition/measurements, report generation

- ERDC provided a prototype for use during June 09 BAT 
inspections

 Future data link/upload to COSCA, eCoastal GIS database and/or 
other asset management toolsg



Structure Function/Consequences
 G l E t bli h Si l R l ti hi B t St t C diti Goal – Establish Simple Relationships Between Structure Condition, 

Function, and Economic Consequences

- Established transportation cost savings as a function of water 
depth at all GL commercial harbors/channels, also know cost to 
shippers associated with delays        

- Relationship between crest height/structure cross section &Relationship between crest height/structure cross section & 
structure function (wave attenuation)

- Relationship between wave climate and vessel loading (?), delays 
to vessel movements in a harbor damages to moored vesselsto vessel movements in a harbor, damages to moored vessels

- Relationship between structure condition and harbor shoaling(?)

 Can function and consequences be modeled applied consistently Can function and consequences be modeled, applied consistently, 
and generalized in meaningful ways to allow application on the scale 
required for asset management? 



Structure Function/Consequences

Calumet Harbor IL & IN St Joseph Harbor MICalumet Harbor, IL & IN St. Joseph Harbor, MI



Structure Function/Consequences
Case Study of Risk Based Analysis of Breakwater Condition

- Completed as part of Great Lakes Navigation System 
S l t l R i t d t d t t thSupplemental Reconnaissance study to demonstrate the 
economic importance of 

- Looked at one structure (East Breakwater at Cleveland Harbor)( )

- Followed risk based methodology

- Coastal analysis, economic consequences for varying degrees of 
deterioration, risk model w/ event tree & simulations

Time and Cost Prohibitive for application to asset management of the 
full portfolio of Great Lakes Navigation Structuresp g



Structure Function/Consequences
 ERDC has FY09 funding and an established scope of work to map 

out the process and develop/refine tools to go from condition data to 
potential economic consequencespotential economic consequences

- Process mapping being completed now

- Risk based analysisy

- Link to/consistent with existing coastal tools (CSMART, COSCA)

- Final outputs to mirror inland navigation outputs

- Tools expected to be used in the Google Earth environment, 
similar to CSMART, ECID

 Cle eland case st d co ld potentiall be sed to alidate o tp ts Cleveland case study could potentially be used to validate outputs 



Asset Management of Coastal Navigation Infrastructure
Path Forward

 Complete condition assessments of all GL coastal structures
- I-Plan goal of 50% of commercial harbor structures by end of 

FY10 (current plan will exceed that goal)

- Tentative plans for BAT to complete assessments of all 
commercial harbor by end of FY11 (time/funds permitting)

R ti l h b t?- Recreational harbors next?

 Continue to work with ERDC on process/tool development

I Plan goal to have Great Lakes process & enterprise system- I-Plan goal to have Great Lakes process & enterprise system 
deployed by 1st Qtr FY10

 Participation on the National Navigation/Coastal Structures Asset 
Management Board of Directors 

 Integration with other USACE Asset Management Initiatives (FEM)
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Questions?


