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presentation outline 

• How sediment projects differ from terrestrial 
work 
 

• Intro to St. Louis River Area of Concern 
 

• Methods, challenges, and preliminary results 
from Barr’s recent work at ecosystem 
restoration sites 



the muddy world of sediments in ecosystem 
restoration 

• often, last medium to 
be addressed 

• dynamic environment 
• recalcitrant 

contaminants 
• many stakeholders 
• more difficult and costly 

than terrestrial work 
• lack of regulatory 

consensus 
 
 
 



St. Louis River Area of Concern (AOC) 
Duluth, MN and Superior, WI 



St. Louis River AOC – Duluth, MN and Superior, WI 



St. Louis River AOC – Duluth, MN and Superior, WI 

• Nine Beneficial Use Impairments (BUIs) in 1987: 
 
1. Fish Consumption Advisories 
2. Degraded Fish and Wildlife Populations  
3. Fish Tumors and Deformities 
 4. Degradation of Benthos 
 5. Restriction on Dredging 
 6. Excessive Loading of Nutrients and Sediments 
 7. Beach Closing and Body Contact 
 8. Degradation of Aesthetics 
 9. Loss of Fish and Wildlife Habitat 

 
• Restoration Goals are to Delist all by 2025 (~10 years) 
• Estimated $300-$400M of work remaining 
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St. Louis River AOC – Duluth, MN and Superior, WI 

• Nine Beneficial Use Impairments (BUIs) 
• Plan to Delist by 2025 
• Estimated $300-$400M remaining 



Challenge #1: general relationships 

MDNR EPA 
GLNPO USFWS 

FDL Band MPCA USACE 

Barr RTI WDNR 



Challenge #2 
scope of Barr’s project for the MPCA 

Original scope was to estimate the quantity of 
dredged material required through the USACE 
dredging program to use as suitable fill at each 
project location. 
 
Problem: 
 
Ecological design concepts were preliminary and 
constantly evolving throughout stakeholder 
meetings. 
 



Challenge #3 
scope of Barr’s project for the MPCA 

Ecological design concepts were generated in 
many different formats by different 
stakeholders 
 
GIS, pdfs, hand-drawn maps 
 



Challenge #4: calculating volumes occurred 
very early in the project 

define problem 
10% 

conceptual design 

feasibility study 
30% 

preliminary design 

pre-final design 60% 
final design & specifications 90% 
planning, bidding & permitting 

100% 
construction 

Monitoring, operation, maintenance 



project locations 



21st Ave. W. draft concept 



Challenge #5 – mix of bathymetric methods 

Presenter
Presentation Notes
EquipmentA mobile hydrographic (bathymetric) system (EchoTrac CVM) along with a single frequency transducer (echo sounder) and GPS unit were used to collect the bathymetry data at the Mud Lake site.  The single frequency transducer uses a high frequency (200kHz, 4-degree beam width) beam to collect sounding data.  The hydrographic system utilizes two software programs: (1) Echart, which sets echo sounder parameters, displays real-time raw data for the frequency, and stores raw data for playback, and (2) Hypack, which is used for navigation, data collection, and data processing.  Bathymetric Survey ProcessTo conduct the bathymetric survey, the transducer was mounted on the side of a jon boat 1.1 feet below the water surface. The EchoTrac CVM hydrographic system was then connected to the transducer and GPS, enabling the collection of data in both the horizontal and vertical datums (i.e. x,y,z data).  The transducer collects approximately 15 points per second.  50’ grid spacing, with rod shots on shore.  After the data are collected, they can be filtered and cleaned of “noise” and then used to create a digital elevation model (DEM) surface that represents the bathymetry of the study area.  The DEM can then also be used to create elevation or depth contours. 



results: 40th Avenue West design concept 



Luckily, this site is right next to the USACE dredge 
disposal facility at Erie Pier! (low transport costs) 

 



results: 40th Avenue West BARR survey 



results: 40th Avenue West initial concept DEM 



results: 40th Avenue West Initial Analysis 



results: 40th Avenue West revised concept 



results: 40th Avenue West revised analysis 
(literal) 



results: 40th Avenue West revised analysis 
(filtered) 



results: 40th Avenue West preliminary results 



preliminary results – all sites 



material placement at 21st Ave. W. pilot project by 
Roen Salvage (from Sturgeon Bay, WI) 



mechanically offloaded, hydraulically 
pumped 



spill plate 



turbidity monitoring (sonde & TSS samples) 



lesson learned: sometimes you need to put 
the cart before the horse for awhile! 

 



questions 
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