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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
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the muddy world of sediments in ecosystem
restoration
I T————

® often, last medium to
be addressed

®* dynamic environment

® recalcitrant
contaminants

®* many stakeholders

* more difficult and costly
than terrestrial work

* |ack of regulatory
consensus

BARR



St. Louis River Area of Concern

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

Hemantown
N Duluth
r e

@8




St. Louis River AOC - Duluth, MN and Superior, WI
I T————

* 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)
e Estimated $300-$400M of work remaining
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St. Louis River AOC - Duluth, MN and Superior, WI

ST. LOUIS RIVER AOC
Remediation
Sites in the AOC
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determine if remedial action
is necessary
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St. Louis River AOC - Duluth, MN and Superior, WI
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ST. LOUIS RIVER AQC
Habitat Restoration
Projects in the AOC

Aquatic Habitat Restoration Sites
- Remediation action needed

Additional characterization and
E assessment needed to determine
if remedial action is necessary

Remediation generally not
warranted but management
actions must consider presence
of contaminants, especially
bioaccumulative contaminants

No known contamination and
no remedial actions planned

Other Habitat Restoration Projects
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Challenge #1: general relationships

EPA
MDNR GLNPO USFWS

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

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
P

Ecological designh 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

Lake
Superior




21t Ave. W. draft concept

" Change in
£ Bathymetry (m)

Depth Increased

4.8

AN 0.0
5N Fill Added

Islands or
New Shore

New Water Area
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Challenge #5 — mix of bathymetric methods



Presenter
Presentation Notes
Equipment
A 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 Process
To 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

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




results: 40th Avenue West BARR survey

2013 Survey Area (BARR)
e High : 603.1

- Low : 571.94




results: 40th Avenue West Iinitial concept DEM

NRRI DEM Concept Boundary

- High : 7.08429

- Low : 0.01




results: 40th Avenue West Initial Analysis

Initial Cut Fill Analysis

B Net Gain (Fill)
- Unchanged




results: 40th Avenue West revised concept

@ Concept Plan Work Areas
Revised Concept DEM




results: 40th Avenue West revised analysis
(Iiteral)

(;3 Concept Plan Work Areas

Revised Cut Fill Analysis (Literal)

- Net Gain




results: 40th Avenue West revised analysis
(filtered)

@ Concept Plan Work Areas

Revised Cut Fill Analysis (Filtered)

- Net Gain
- Unchanged
- Net Loss




results: 40th Avenue West preliminary results

Site: 40th Avenue West Preliminary Results

Analysis Run 01/28/2014

LITERAL ANALYSIS

Gain (Fill/Red)

700,850

Cubic Yards

Loss (Cut/Blue)

40,197

Cubic Yards

Analysis Run 01/28/2014

FILTERED ANALYSIS

Gain (Fill/Red)

655,075

Cubic Yards

Loss {Cut/Blue)

32,673

Cubic Yards

Differences between Cut/Fill Analyses above:

Gain (Fill/Red)

45,775

Cubic Yards

6.53%

Loss (Cut/Blue)

7,524

Cubic Yards

18.72%
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preliminary results — all sites

Project Site

Overlap/Analysis Size {Acres)

Fill Volume {Cubic Yards)

Cut Volume {Cubic Yards)

Site Gain/Loss (Cubic Yards)

21st Avenue West
{Pilot Project Area Only)

103 Acres (Full site is 413 acres)

535,000 to 565,000

40,000 to 65,000

496,000 to 500,000 {for roughly 25%
of total project area)

40th Avenue West

120 Acres {Full site is 305 Acres)

655,000 to 701,000

33,000 to 40,000

622,000 to 661,000

Grassy Point

77 Acres {Full site is 131 Acres)

117,000 to 136,000

136,000 to 161,000

-19,000 to -25,000

TOTALS:

1,307,000 to 1,402,000

209,000 to 266,000
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material placement at 21t Ave. W. pilot project by
Roen Salvage (from Sturgeon Bay, WI)




mechanically offloaded, hydraulically
pumped
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spill plate




turbidity monitoring (sonde & TSS samples)




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