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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 ? 



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 

 



Studies, Reports and Plans 
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 (NRRI) 

2010  Poplar River Sediment Source Assessment; by University of Minnesota 
2011  Lower Poplar River Watershed Sediment Source Assessment; by U of MN for MN Pollution Control Agency 
  
2012  Revision of Lower Poplar River Watershed Sediment Source Assessment and updated WEPP model results 
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 

Get Informed, Stay the Course  





Initial Water Erosion 
Prediction Project 
Modeling 

Field Measurements 

Revised WEPP Modeling 

Additional Field & 
GIS Analysis 

Final WEPP Modeling 
& Source Estimates 

*



Upper watershed: 72,000 acres 

Lower watershed: 1,300 acres 





Initial WEPP Modeling 

Field Measurements 

Additional Field & 
GIS Analysis 

Final WEPP Modeling 
& Source Estimates 
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Initial WEPP 
Modeling 

Field 
Measurements 

Revised WEPP 
Modeling 

Final WEPP 
Modeling & 
Source 
Estimates 

 

 

Answering Tough Questions 



Ski Run Mountain 
Total 
Score 

Sediment 
Delivery 
Potential 

Lower Caribou Moose 11 low 

Lower Cascade Moose 11 low 

Lower Meadow Moose 16 low 

Bull Access Moose 19 low 

Lower Bull Run Moose 19 low 

Moose Drop Moose 19 low 

Sugar Maple Mystery 45 very high 

Log Chute Mystery 39 high 

White Birch Mystery 42 very high 

Grouse Gully Mystery 42 very high 

Jack Alder Mystery 40 very high 

Brule Eagle 27 medium 

River Run Eagle 29 medium 

Lower Bridge Eagle 32 high 

Timber Jack Eagle 29 medium 

Karen's Corner Ullr 32 high 

Ullr Ullr 27 medium 

Flapjack Ullr 27 medium 

4-Corners Ullr 32 high 

Ski slope sediment scores 

Maximum potential score 55. 

Graded and non-graded slopes 

vary across the resort.  



Initial WEPP Modeling 

Field Measurements 

Revised WEPP Modeling 

Additional Field & 
GIS Analysis 

Final WEPP Modeling 
& Source Estimates 



*
1. Erosion control training & certification 

2. Early streambank armoring – 1998 

3. Formation of Poplar River Management Board – 2004/5 

4. Brule Mountain tight line – stormwater collection system and major ravine repair – 
2005/6 

5. Eagle Mountain storm water system – 2006/7  

6. Elimination of work roads, road signing and surface improvements to reduce work road 
erosion – 2004-2008 

7. Mega-slump repair to minimize erosion from a major bank slump area – 2008 

8. Moose/Mystery Mountain culvert and weir – 2008 

9. Ullr Mountain rock-lined ditches & stormwater holding ponds for stormwater conveyance 
– 2009 

10. North Road improvements – rock-lined ditches, stormwater ponds – 2009/10 

11. Ullr Mountain tightline – major ravine erosion repaired – 2011/12 

12. Caribou Highlands ‘flow pathway’- a series of road ditch improvements, road re-
surfacing, holding ponds – 2012/13 

13. Lower Eagle Mountain Road – road surface and ditch improvements, rock-lined ditches – 
2012/13 

14. Mystery Mountain ‘flow pathway’ improvements – roads/ski runs – water bars, rock-lined 
ditches, road re-surfacing – 2012/13 

this work is complex and,  
absent an “unlimited funding” 
scenario, will be completed in 
stages over time, with each  
stage building on the work of the 
past studies.  The most recent 
work by U of MN is very 
helpful in paving the way to 
further work on the ski hill, and 
in particular, understanding 
what the model represents and 
which factors are most important 
in driving sediment production.   
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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  

 

*



*

  
 

• 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 



0

10

20

30

40

50

60

70

80

90

100

T
S
S
 (

m
g
/L

) 

Box Plots of Poplar River TSS Data* 

75th %tile 

 

Median 

 

25th %tile 

KEY 

* Sites near Lutsen Resort and 
Golf Course 
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Year 

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. 



  
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% 



Objective 
Lead /  

Partners 
Objective measurements/Outcomes 

Top 10 BMPs as identified in GLRI 

grant proposal. 400 tons sediment 

reduced. 

Area landowners / 

SWCD, BWSR, MPCA, 

DNR 

4 projects completed in 2010-2013.  

6 remain, mostly associated with road improvements/ski runs.  Review 

recent WEPP model report for additional critical sources to target. 

Prioritize projects and continue to implement BMPs    

Completed BMPs are assessed 

annually, maintained per schedule  
Landowners / 

SWCD 
Annual checklist completed. Repairs completed as needed. 

Erosion/stormwater ordinance 

enforced 

Cook County Zoning / 

MPCA 

100 % Permits issued meet code.  100% Inspection reports complete 

and in compliance  

Lutsen AUAR mitigation plan 

elements enforced for new 

developments 

Cook County Zoning / 

AUAR committee, 

landowners 

New developments defined by mitigation plan standards/limits. 

Special strategies are tracked e.g. the number of Low Impact 

Development practices installed   

Monitoring & data evaluation: 

Biological data - 2013/14,  

Stream flow and chemistry ongoing 

MPCA, DNR / 

SWCD, landowners 

Stream chemistry, flow, biology, geomorphology collected and 

assessed via Intensive Water Monitoring protocols. Reports associated 

with IWM shared with stakeholders for future BMP work discussions.  

Landowner education and 

engagement 

PRMB landowner 

organization / 

SWCD, MPCA, DNR   

# of projects completed, PRMB regular meetings well attended and 

broad stakeholder group, SWCD info/planning and outreach efforts 

include Poplar River, training certifications up-to-date  

Re-route of the wastewater lagoon 

discharge pipe to eliminate surface 

erosion on the mega-slump face  

PRMB landowner 

organization, Caribou 

Highlands Resort / 

SWCD, MPCA, DNR 

Re-route is installed and functional, slump surface is re-vegetated and 

stable 

Upper watershed managed for 

continued high water quality 

Upper watershed 

landowners, USFS, 

county offices / 

SWCD, DNR 

 

Periodic water quality monitoring and fisheries reports indicate high 

quality water. Agency staff share info/data with PRMB, local 

stakeholders 

Continued Roles and Responsibilities of Cooperating Partners 







  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.” 

• For information about the impaired waters list https://www.pca.state.mn.us/water/minnesotas-impaired-waters-
list 

https://vimeo.com/124979852 

 

https://vimeo.com/124979852

