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Introductions

w a t e r e c o l o g y c o m m u n i t y

watersheds &  water resources

A collaborative group of environmental and design professionals 

passionate about protecting our waters, restoring healthy ecosystems, 

and enhancing our community's unique sense of place.

ecosystem  restoration civil engineering & landscape arch.

www.eorinc.com
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http://www.flickr.com/photos/kathryncramer/3671879560/
http://www.flickr.com/photos/kathryncramer/3671879560/
http://news.minnesota.publicradio.org/play/slideshow.php?feature=2003/08/12_cunninghamg_timemag&slide=1
http://news.minnesota.publicradio.org/play/slideshow.php?feature=2003/08/12_cunninghamg_timemag&slide=1


https://vimeo.com/124979852

https://vimeo.com/124979852
https://vimeo.com/124979852
https://vimeo.com/124979852


The Setting



The Watershed

www.lakesuperiorstreams.org

114 Square Miles

23 Miles from Boundary Waters

Canoe Area to Lake Superior

Upper watershed: 72,000 acres

Lower watershed: 1,300 acres



The Watershed



The Watershed



Moose Mountain

Superior National Golf Course

The Watershed



The Timeline

2001 2005 2009 2013 2017

North Shore Pollutant Load Study

Environmental Report - SE Group/NAWE

Alternative Urban Areawide Review – Cook County

Poplar River Management Board

Poplar River Turbidity Assessment – RTI/URS

Macroinvertebrate and Habitat Study – NRRI/UMD

Poplar River Sediment Source Assessment – U of M

Water Appropriation Environmental Review -
DNR

Lower Poplar River Watershed Sediment 
Source Assessment – U of M

Turbidity TMDL

BMP Implementation 

De-list for turbidity ?



2005 Environmental Report; prepared by North American Wetland Engineering for Lutsen 

Mountains

2006 Lower Poplar River:  Alternative Urban Areawide Review; Cook County, MN 

2008 Poplar River Turbidity Assessment; by RTI International for U.S. Environmental 

Protection Agency

2008 Poplar River Macroinvertebrate and Habitat Study; by Natural Resources Research 

Institute

2010 Poplar River Sediment Source Assessment; by University of Minnesota

2011 Lower Poplar River Watershed Sediment Source Assessment; by U of MN for MPCA 

2012 Revision of Lower Poplar River Watershed Sediment Source Assessment & updated 

WEPP model 2013 Poplar River Watershed, Total Maximum Daily Load (TMDL) 

Impairment; by MPCA

2014 Poplar River Water Quality Restoration, Implementation Plan for Turbidity 

Reduction by MPCA

2015 BANCS Assessment of channel erosion in 4.2 miles of Poplar River and Tributary;

by Cook SWCD/(TSA3)

2015 Lower Poplar River Watershed Flowpath Erosion Assessment; By Cook SWCD and 

TSA3

2016 Lake Superior North Watershed Assessment and Monitoring by MPCA

Studies, Reports and Plans
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Conclusions
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The Mega Slump



Get Organized



Our goal is to understand what 

the data represents so that we 

can use it most effectively.

The Board consists of 

landowners along the lower 

Poplar River with the specific 

goal of identifying and 

implementing conservation 

projects and practices that will 

meet the MPCA’s water quality 

standards and be removed from 

the impaired waters list. 

Members contribute annually to 

fund research and administration.  

Landowners formed 

PRMB to:

Develop broad partnership with 

stakeholders: SWCD, MPCA, 

MDNR, others

Develop good science to 

understand the impairment

Raise funds to implement 

solutions

Be proactive 

Implement 

solutions in parallel with TMDL 

study, not after it

Vehicle for communication with 

MPCA re TMDL

Vehicle for public input and 

participation

Be one of the first to de-list

Poplar River Management Board
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Poplar River Management Board Investments: 

• Brule Tightline -- $156,272

• Eagle Mountain Stormwater system -- $83,871 

• Elimination/Revegetation – 50% of trails/roads -- $42,650 

• Stormwater improvements to roads -$54,265

• PRMB cash contributions --$124,950

• GLC grant match Ullr Tightline 2011/others 2012-13 -- $147,000

• 2014 Targeted Watershed match --$265,000

Total PRMB: $874,008 

Public Investments in Poplar River: 

• 2006 Coastal Program Grant – Megaslump Study -- $30,000

• 2007 CWL Grant – Megaslump & other projects -- $350,000

• 2009 GLC Grant – Ullr Tightline -- $30,000

• 2010 GLC Grant -- $687,000

• 2014 BWSR Targeted Watershed Grant -- $829,000 

Total Public: $1,926,000 

Investments
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The Mega Slump



The Design Team

Design Team

Technical Input
Cook, Lake & South St. Louis SWCD 
USFS
BWSR
MPCA
MnDNR
USACOE
USFWS
UofM & NRRI
NRCS



REACH ASSESSMENT – profile & cross sections

12 Cross Sections & Profile

- Over 1-mile intensively surveyed  



REACH ASSESSMENT – bed material 
Sta.8+01 Pebble Count
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REACH ASSESSMENT - conclusions

Conclusions

- ‘B3’ Stream Type

- No accelerated 

degradation 

- Lateral progression 

occurring

- Side channel accessed 

during bank full flows



DESIGN – bendway weir

What is it?
Water Training Device

ANGLED-upstream 20 degrees from 

perpendicular (70 degrees from the 

bank)

LENGTH-determined by how much 
river flow needs to be controlled & by 
future thalweg location

HEIGHT- lower than any flow that can 
erode the bank, usually +/- 1 ft of the 
bankfull water surface elevation



DESIGN – bendway weir

How does it work?
Moves scour & thalweg 

Reduces velocities within the weir 
field & at toe of bank

Water flowing over the weir is 
redirected at an angle perpendicular 
to the longitudinal axis of the weir

With weirs angled upstream, the 
erosive flow is directed away from the 
outer bank & toward the inner part of 
the bend

Secondary currents (Helical Flow) in 
bend are broken up



APPROACH – lateral stabilization

8 bendway weirs

Bankfull bench with boulder toe & willow post plantings

Scour holes



BLUFF ASSESSMENT

Contributing Factors:

Streambank Erosion

Surface Run-on

Surface Run-off

Subsurface Saturation

Wastewater Outfall

Natural Slumping



BLUFF ASSESSMENT - Streambank Erosion

Lower half of slump had 

large shelf , indicating slide 

may have been caused by 

toe failure following a major 

rain event that caused the 

BWCA blowdown July 4th, 

1999.  



BLUFF ASSESSMENT - Surface Run-on



BLUFF ASSESSMENT - Subsurface Saturation



BLUFF ASSESSMENT - Wastewater Outfall



BLUFF ASSESSMENT – Conclusions 

Defend toe of slope to eliminate 

streambank erosion

Eliminate surface run on through 

berm and grade adjustment  

Look for opportunities to manage 

contributing watershed 



CONSTRUCTION – Before July 7, 2007



CONSTRUCTION – August 5, 2009



CONSTRUCTION – August 5, 2009

Step 1- Clear a path 

on the left side for the 

entire length of 

channel

Access in middle of 

the channel, work will 

be completed from 

both ends to the 

middle  



CONSTRUCTION – Bendway Weir



Deeply planted 

willows oriented 

perpendicular to 

flow will act as a 

“living dike”, 

slowing near-bank 

flow velocities

CONSTRUCTION – Bendway Weir



CONSTRUCTION – Bendway Weir

Once willows are in 

place, keyways are 

constructed using 

large quarry rock 

with “choke” stone 

from stream to fill 

voids



CONSTRUCTION – Bendway Weir

Upstream angle of 

bendway weir is set 

20% upstream from 

perpendicular



CONSTRUCTION – Bendway Weir

Streambed excavated 

to allow for installation 

of bendway weir



CONSTRUCTION – Bendway Weir

1st bendway weir 

stone abuts to keyway



CONSTRUCTION – Bendway Weir

Each weir built with 

double row of stone



CONSTRUCTION – Bendway Weir

Completed weirs 

range from 15’-22’ 

long with pool dug at 

stream end to align 

thalweg off the end of 

each weir



CONSTRUCTION – Bendway Weir

Boulders placed on 

upstream and 

downstream side of 

weir to smooth flow 

transition over weir



CONSTRUCTION – Bendway Weir



CONSTRUCTION – Toe Protection



CONSTRUCTION – Toe Protection



CONSTRUCTION – Toe Protection



CONSTRUCTION – Toe Protection



CONSTRUCTION – Toe Protection



CONSTRUCTION – Toe Protection



CONSTRUCTION – Toe Protection



CONSTRUCTION – Random Boulder Field



CONSTRUCTION – Random Boulder Field



CONSTRUCTION – Random Boulder Field



CONSTRUCTION – August 8, 2009



POST CONSTRUCTION – May 9, 2010



POST CONSTRUCTION – May 9, 2010



POST CONSTRUCTION – May 9, 2010



POST CONSTRUCTION – June 6, 2010



PROJECT COSTS

Stream Restoration Bid

$83,990.00

Stream Restoration Installed

$35,694.00

Edwin E. Thoreson Crew:
Greg Gastecki-PM

Mike Nelson 

Gene Hagen

Mark Thum

Rick Carriveau

Jerry Donek

Gary Schlienz

Cameron Sjoberg

Jesse Backstrom



Slope Practices
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• 2002 - 2006 about 1,000 tons per year average load 

• 2009 - 2011 about 660 tons per year average load

• Suggests 35 percent decrease

• Average annual precipitation fairly similar (26.3 versus 27.7 inches). 

• Expect continued decrease in sediment loading

The Beginning of the End
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Poplar River Estimated Daily TSS Concentrations 
April – September 
Percent > 10 mg/L

  Pre-BMP 6-year Average   Post-BMP 8-year Average

  TSS Standard

*2008 is probably too small/low given that several events were missed.

The Beginning of the End



TSS Standard Exceedances Data Summary

2002 - 2007 2009 - 2016

Year % > 10 mg/L Pre-BMP 6-year 

Average

Post-BMP 8-year 

Average

TSS Standard

2002 47% 29% 10%

2003 33% 29% 10%

2004 28% 29% 10%

2005 28% 29% 10%

2006 10% 29% 10%

2007 27% 29% 10%

2008* 14% 10%

2009 10% 8% 10%

2010 12% 8% 10%

2011 4% 8% 10%

2012 3% 8% 10%

2013 11% 8% 10%

2014 10% 8% 10%

2015 8% 8% 10%

2016 2% 8% 10%

Pre-BMP 6-year Average  29%

Post-BMP 8-year 

Average

8%

The Beginning of the End



The Happy Ending to the Story

Findings of the MPCA review committee

• “From 2005 through 2017, landowners in the immediate watershed of the impairment have 
completed a lengthy list of BMP work.  This included near-channel BMPs to mitigate eroded 
streambanks and ravines, and upland BMPS to mitigate a host of erosion sites.  The result has 
been significant improvements in TSS concentrations. While the nominal percentage of 
exceedances of the standard has remained above 10% at site S004-406; the measurements 
were taken for the purpose of load monitoring, and are hence biased towards rain events and 
not representative of overall conditions.  The additional use of hydrologic monitoring data and 
FLUX modeling, however, allows the accurate estimation of daily TSS concentrations and 
provides a very good basis for assessment of water quality related to the attainment of the 
TSS standard.

• Exceedances of the standard, calculated in this manner, have decreased from an average of 
29% in years 2002-2007 to an average of 8% in years 2009-2016 (the most recent year for which 
such calculations are available).  

• “Delisting is recommended.”
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Thank You

TRIECA Conference March 21, 2019
Jay Michels                                  
jmichels@eorinc.com                 
www.eorinc.com
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