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Project Partners 

This section provides an overview of the people involved with the development of the St. Louis River 
Landscape Stewardship Plan. 

St. Louis River LSP Planning Team 

The St. Louis River Landscape Stewardship Plan development involved several people representing 
different interests. The following list includes planning tam members arraigned alphabetically by last 
name. In addition to those on this list, there were many others who supported the effort in various ways. 

Team Member Organization 

Melanie Bomier Carlton SWCD 

Mackenzie Hogfeldt Lake SWCD 

Tara Solem Lake SWCD 

Anita Provinzino North St. Louis SWCD 

Becca Reis North St. Louis SWCD 

Beth Kleinke North St. Louis SWCD 

Lauren Soergel North St. Louis SWCD 

RC Boheim South St. Louis SWCD 

Jason Meyer St. Louis County Land Department 

Kyle Gill Cloquet Forestry Center 

Daryl Peterson MN Land Trust 

Jan Bernu Consulting Forester 

Chris Martland Sappi 

Bruce Schoenberg MN DNR Forestry 

Christine Ostern MN DNR Forestry 

Thor Pakosz MN DNR Forestry 

Erin Loeffler Board of Water and Soil Resources 

Jeff Hrubes Board of Water and Soil Resources 

 

Staff Supporting the St. Louis River LSP Development 

Board of Water and Soil Resources 
- Lindberg Ekola, Forest Stewardship Planning Coordinator 
- Dan Steward, Watershed/Private Forest Management Program Coordinator 

MN Department of Natural Resources 
- John Carlson, Private Forest Management Coordinator 
- Andy McGuire, Forestry Incentives Coordinator 

Independent Contractors 
- David Henkel-Johnson, plan writer 
- Mitch Brinks, GIS support 
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St. Louis River Resource Inventory (HUC 8) 

The purpose of this section is to provide major watershed-scale (HUC 8) geographic data as a reference 
for the St. Louis River Landscape Stewardship Plan. Included in this section are maps regarding forest 
management topics for the St. Louis River Major Watershed. 

Figure 1. Location of the St. Louis River Major Watershed. 
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Geography 

Figure 2. Geomorphological landforms. 
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Figure 3. Elevation. 
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Ecological Classification System/Native Plant Communities 

Figure 4. Ecological sections. 
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Figure 5. Ecological subsections. 
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Figure 6. Land type associations. 
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Figure 7. Potential native plant community systems. 
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Forest Cover and Composition 

Figure 8. Historic vegetation class, MnDOT (VegMod). 
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Figure 9. Current vegetation and areas of historic forest loss. 
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Figure 10. Land cover, 2016. 
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Figure 11. Percent forest land by minor watershed (HUC 14). 
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Figure 12. USFS forest type groups. 
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Figure 13. White cedar stands. 
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Lakes and Streams 

Figure 14. Lakes of biological significance. 
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Figure 15. Outstanding lakes and streams. 
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Figure 16. Non-mercury impaired lakes and streams. 
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Figure 17. Lakes of phosphorus sensitivity significance. 
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Figure 18. Water quality trends. 
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Forest and Watershed Disturbance 

Figure 19. Forest disturbance areas by year. 
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Figure 20. Disturbed land cover by minor watershed (HUC 14). 
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Protection 

Figure 21. Protected lands and waters. 
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Figure 22. Subwatershed (HUC 10) protection levels. 
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Figure 23. Minor watershed (HUC 14) protection levels. 
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Figure 24. Potential to protect by minor watershed (HUC 14). 

 



St. Louis River Watershed Landscape Stewardship Plan - Appendix 31 

Figure 25. Protection/restoration classifications. 
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Conservation Priorities 

Figure 26. Lessard-Sams Outdoor Heritage Council priorities. 
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Figure 27. DNR Wildlife Action Network rankings. 
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Figure 28. DNR Forests for the Future composite scores. 
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Figure 29. DNR Forests for the Future composite scores by minor watershed (HUC 14). 
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Figure 30. Minnesota Biological Survey (DNR) sites of biological significance. 
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Land Ownership/Management 

Figure 31. Land ownership/management. 
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Figure 32. Public and tribal lands. 
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Land Value 

Figure 33. Total property values by subwatershed (HUC 10). 
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Figure 34. Total property values by minor watershed (HUC 14). 
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Figure 35. Large tract property values by subwatershed (HUC 10). 
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Large tract property values by minor watershed (HUC 14). 
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Figure 36. Property values by minor watershed (HUC 14). 
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Other 

Figure 37. Current forest stewardship plan areas. 
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Figure 38. Address density. 
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Figure 39. Pollution sensitivity of near-surface materials. 
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Figure 40. Depth to water table. 
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Figure 41. Wellhead protection areas. 
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Subwatershed Analyses (HUC 10) 

Developing water resource protection strategies within a watershed context is a logical, scientific 
approach because it acknowledges what landowners have known for years: that upstream activities affect 
those downstream. The question becomes at what scale is appropriate? Watersheds are classified at many 
scales, from region and basin scales down to smaller watershed and sub-watersheds, including minor 
watersheds and catchments. The St. Louis River and Cloquet Rivers Major Watersheds are divided into 23 
smalƭŜǊ ƻǊ άǎǳōέ ǿŀǘŜǊǎƘŜŘ ǳƴƛǘǎ όI¦/мл ǎŎŀƭŜύ ŀǎ ǎƘƻǿƴ ƛƴ ǘƘŜ ƳŀǇ below. Within each of these HUC10 
sub-watersheds, are 4 to 24 minor watersheds, which are on average are 9,411 acres (14.7 sq. miles). 
Although major watersheds can be analyzed and modeled, it is difficult to implement since they typically 
cross municipal, county, and/or state boundaries. 

 

The minor watershed is a sub-watershed unit of the HUC12 unit, which is a sub-watershed of the HUC10 
ǳƴƛǘΦ ά¢ƘŜ ŎƘŀǊŀŎǘŜǊ ƻŦ ǘƘŜ ƳƛƴƻǊ ǿŀǘŜǊǎƘŜŘǎ ŘǊƛǾŜǎ ǘƘŜ ŎƘŀǊŀŎǘŜǊ ƻŦ ƭŀǊƎŜǊ ǿŀǘŜǊǎƘŜŘǎέ ό{ŀƴŘȅ ±ŜǊǊȅΣ 
2016). Implementation is also easier since many minor watersheds are within a single jurisdiction, focused 
on one or two primary surface water resources, and strategies can be better targeted and designed for 
optimal success and cost efficiencies. Each of the 264 minor watersheds are unique in their amount of 
protection, quality forest and water resources, and risk factors. These minor watersheds are highlighted 
in the following sections, which are organized by the HUC10 subwatershed unit. These HUC10 
subwatersheds are summarized in the tables on the following pages: 
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Below is a summary of the subwatershed and forest characteristics of the St. Louis River LSP planning area 
by subwatershed (HUC10): 

Table 1. Subwatershed characteristics ς Cloquet River Major Watershed. 
Headwaters 

Cloquet R.

W Branch 

Cloquet R.
Boulder Lk Res. Island Lk Res.

Fish Lk. Res.-

Beaver R.
Cloquet R.

# of minor wshds 15 9 6 10 4 14

% forest cover 92% 92% 81% 75% 75% 83%

% protected 82% 89% 87% 82% 57% 71%

Potential to protect 10% 7% 7% 8% 12% 13%

Land use disturbance 6% 6% 10% 13% 10% 12%

# of lakes 27 7 6 56 8 23

Avg. lake size 75 201 655 224 919 146

Miles of streams 156 102 38 124 30 128

Stream density 

(miles/square mile)
0.85 0.96 0.57 0.70 0.40 0.70

 

Table 2. Subwatershed characteristics ς upper reaches of St. Louis River Major Watershed.

Partridge 

R.

Headwate

rs St. 

Louis R.

Embarras

s R.

Mud Hen 

Creek
W Two R.

W Swan 

R.-E Swan 

R.

Sand 

Creek-St. 

Louis R.

Upper 

Whiteface 

R.

Lower 

Whiteface 

R.

# of minor wshds 11 12 9 6 4 13 24 20 21

% forest cover 79% 88% 74% 86% 63% 74% 82% 86% 87%

% protected 66% 78% 52% 61% 45% 64% 58% 89% 78%

Potential to protect 18% 9% 24% 14% 21% 17% 13% 5% 5%

Land use disturbance 13% 7% 20% 8% 30% 19% 15% 8% 5%

# of lakes 7 28 28 13 9 14 24 29 41

Avg. lake size 416 150 107 162 191 83 117 249 95

Miles of streams 97 109 93 71 49 175 182 207 150

Stream density 

(miles/square mile)
0.62 0.52 0.49 0.70 0.61 0.70 0.56 0.79 0.46

 

Table 3. Subwatershed characteristics ς lower reaches of St. Louis River Major Watershed plus City of 
Duluth/Lake Superior Frontal Subwatershed. 

Floodwood 

R.

E Savanna 

R.

Stoney 

Brook

Artichoke 

R.
Midway R.

Thompson 

Res.
St. Louis R.

City of 

Duluth / 

Lk. Sup.

# of minor wshds 15 7 6 13 6 11 8 20

% forest cover 81% 91% 85% 85% 76% 77% 55% 79%

% protected 81% 90% 94% 68% 27% 53% 30% 38%

Potential to protect 6% 1% 6% 14% 14% 15% 13% 20%

Land use disturbance 7% 2% 6% 9% 21% 17% 33% 20%

# of lakes 32 3 22 13 1 17 5 9

Avg. lake size 76 76 146 65 3 71 85 41

Miles of streams 84 12 38 69 82 159 102 205

Stream density 

(miles/square mile)
0.37 0.10 0.37 0.41 1.24 0.83 1.21 1.28
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Table 4. Composite Forests for the Future (FFF) scores and potential native plant communities. 

Name

FFF score 

(composite 

mean)

Headwaters Cloquet R. 93.8 61,302 52% 2,057 2% 2,278 2% 38,819 33% 341 0% 686 1%

W Branch Cloquet R. 95.2 37,105 55% 226 0% 3,169 5% 19,446 29% 0 0% 805 1%

Boulder Lk Res. 85.0 23,125 54% 2,211 5% 2,621 6% 5,721 13% 0 0% 2,024 5%

Island Lk Res. 95.2 61,333 54% 2,191 2% 4,235 4% 13,348 12% 787 1% 6,980 6%

Fish Lk. Res.-Beaver R. 81.7 22,573 47% 524 1% 403 1% 14,128 29% 0 0% 136 0%

Cloquet R. 81.5 63,341 54% 5,914 5% 9,660 8% 21,040 18% 2 0% 5,959 5%

Partridge R. 94.6 61,403 61% 299 0% 6,209 6% 19,651 20% 0 0% 1,188 1%

Headwaters St. Louis R. 84.5 43,274 32% 5,649 4% 29,119 22% 23,080 17% 0 0% 8,061 6%

Embarrass R. 91.1 70,385 58% 1,953 2% 7,831 6% 23,079 19% 0 0% 4,492 4%

Mud Hen Creek 87.3 19,871 31% 5,783 9% 19,136 30% 3,026 5% 0 0% 9,726 15%

W Two R. 74.1 11,424 23% 18,126 36% 5,855 12% 571 1% 0 0% 7,507 15%

W Swan R.-E Swan R. 75.9 45,531 28% 24,020 15% 41,056 26% 6,576 4% 0 0% 22,918 14%

Sand Creek-St. Louis R. 78.4 26,934 13% 32,186 15% 80,349 38% 7,293 3% 0 0% 32,946 16%

Upper Whiteface R. 83.8 90,297 54% 4,815 3% 17,751 11% 30,929 18% 147 0% 9,864 6%

Lower Whiteface R. 83.1 26,846 13% 15,792 8% 100,259 48% 12,642 6% 0 0% 36,720 18%

Floodwood R. 85.0 2,503 2% 33,469 23% 71,357 49% 14,103 10% 0 0% 13,803 9%

E Savanna R. 88.8 119 0% 10,694 14% 35,428 45% 13,868 18% 0 0% 11,528 15%

Stoney Brook 92.9 872 1% 26,338 41% 5,720 9% 23,623 37% 1 0% 1,627 3%

Artichoke R. 83.4 9,524 9% 38,176 35% 24,856 23% 7,923 7% 1 0% 18,669 17%

Midway R. 74.6 20,713 49% 2,105 5% 771 2% 8,435 20% 0 0% 584 1%

Thompson Res. 85.0 41,848 34% 21,639 18% 5,171 4% 25,439 21% 53 0% 2,925 2%

St. Louis R. 86.0 8,203 15% 17,954 33% 179 0% 2,776 5% 55 0% 1,241 2%

City of Duluth / Lk. Sup. 93.3 48,335 47% 19,006 19% 664 1% 12,772 13% 0 0% 2,434 2%

Total (or avg for FFF) 85.5 796,862 33% 291,126 12% 474,076 19% 348,290 14% 1,387 0% 202,823 8%

Fire-Dependent Mesic Hardwood Wet ForestAcid Peatland Flooplain Forest
Forested Rich 

Peatland

 

Table 5. Priority and at-risk lake estimates. 

 
Lakes of phosphorous 
sensitivity significance 

Lake of biodiversity 
significance 

Lake water quality 
trends 

Outstanding water 
resources 

Name 
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Headwaters Cloquet R. 6 3 0 0 0 4 0 0 3 0 11 5 

W Branch Cloquet R. 2 1 0 0 0 4 1 0 0 0 3 4 

Boulder Lk Res. 1 0 0 0 0 1 0 0 1 0 0 0 

Island Lk Res. 6 4 2 4 0 4 4 5 4 3 6 9 

Fish Lk. Res.-Beaver R. 2 0 2 0 1 2 0 0 2 0 2 3 

Cloquet R. 1 2 2 1 1 2 2 1 1 0 1 1 

Partridge R. 1 0 2 0 3 0 0 1 0 0 2 1 

Headwaters St. Louis R. 4 2 1 1 4 5 0 0 1 1 7 7 

Embarrass R. 2 0 3 1 3 2 1 2 0 1 9 3 

Mud Hen Creek 2 1 1 1 0 2 0 1 0 0 3 5 

W Two R. 0 0 0 0 0 0 0 0 0 0 0 0 

W Swan R.-E Swan R. 3 0 1 0 1 0 1 0 0 1 1 2 

Sand Creek-St. Louis R. 2 2 4 1 1 1 4 0 5 1 0 1 

Upper Whiteface R. 2 0 1 0 0 5 0 1 3 1 2 3 

Lower Whiteface R. 4 1 0 2 0 6 2 1 3 0 8 10 

Floodwood R. 2 0 0 1 2 0 0 0 0 0 0 1 

E Savanna R. 0 0 0 0 0 0 0 0 0 0 2 0 

Stoney Brook 0 2 0 0 0 5 0 0 0 1 10 7 

Artichoke R. 0 0 0 0 0 1 0 0 0 0 2 2 

Midway R. 1 0 0 0 0 1 0 0 0 0 0 0 

Thompson Res. 1 0 2 1 1 1 2 0 0 0 4 1 

St. Louis R. 0 0 0 0 0 1 0 0 0 1 1 0 

City of Duluth / Lk. Sup. 1 0 0 0 0 2 0 1 0 1 1 1 

Totals 43 18 21 13 17 49 17 13 23 11 75 66 
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Subwatershed No. 1  
Headwaters Cloquet River (HUC 401020201) 

Description 

The Headwaters Cloquet River Subwatershed drains 183 
square miles of Lake and St. Louis counties and is the 
headwaters to the Cloquet River. 

Geography 

This subwatershed has roughly three geographic areas 
characterized by different soils and landforms. The area 
near to the eastern border is rolling to hummocky end 
moraine with fine sandy loam soils. The area to the north of 
Highway 15 is nearly level to gently rolling till plain with 
sandy loam soils. The remainder of the subwatershed is a 
rolling drumlin plain with drumlins orientated in a northeast 
to southwest direction. Soil textures on the drumlin plain 
are sandy loam over a gravelly sandy loam hardpan. 

  

Figure 42. Elevation. 

Figure 43. Geomorphological landforms. 
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Past, Current, and Potential Future Forest Conditions 

The historical vegetation of the Headwaters Cloquet River 
Subwatershed was mainly conifer swamp in the lowlands, 
and boreal hardwood conifer forest in the uplands. Today 
the forest remains intact with little conversion or 
fragmentation. The composition of the forest is primarily 
aspen/birch and spruce/fir forest type groups. Minor 
amounts of white/red/jack pine and maple/beech/birch 
forest type groups are also present. 

Estimates of the potential native plant communities (NPCs) 
indicate that most of the upland areas have the potential to 
support fire-dependent NPCs. The lowland areas primarily 
support forested rich peatland NPCs. 

  

Figure 44. Historic vegetation cover. 

Figure 46. Current land cover. 

Figure 45. Potential native plant 
communities. 
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Water Resources Summary 

The Headwaters Cloquet River Subwatershed is the headwaters to the Cloquet River as its name implies, 
and home to several other streams and dozens of lakes. Of the lakes with available water quality data, 
three have stable water quality. Three lakes have higher or highest phosphorous sensitivity rankings. This 
subwatershed also has four lakes of high or outstanding biodiversity significance, as well as 16 wild rice 
lakes. Additionally, the Headwaters Cloquet River Subwatershed contains 156 miles of streams, including 
64 miles of trout streams. 

Figure 47. Water quality trends. 
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Protection Status 

82% of the Headwaters Cloquet River Subwatershed is 
currently protected, mostly by the Superior National Forest, 
county tax-forfeited land, and the Finland State Forest. 

 

  

Figure 50. Minor watershed protection 
levels. 

Figure 48. Protected lands. 

Figure 49. Potential to protect. 
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Subwatershed No. 2  
West Branch Cloquet River (HUC 401020202) 

Description 

The West Branch Cloquet River Subwatershed is a tributary 
watershed to the Cloquet River and drains 106 square miles 
of Lake and St. Louis counties. 

Geography 

This subwatershed has a striated appearance owing to a 
rolling drumlin plain formed by the Rainy Lobe glacier. The 
drumlins are oriented parallel to each other generally in a 
northeast-southwest direction. Wetlands commonly occur 
in between the drumlins. Soil textures on the drumlin plain 
are sandy loam over a gravelly sandy loam hardpan. 

  

Figure 51. Elevation. 

Figure 52. Geomorphological landforms. 
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Past, Current, and Potential Future Forest Conditions 

The historical vegetation of the West Branch Cloquet River 
Subwatershed was mainly conifer swamp in the lowlands, 
and boreal hardwood conifer forest in the uplands. Lesser 
amounts of white pine and paper birch forests were also 
present. Today the forest remains intact with little 
conversion or fragmentation. The composition of the forest 
is primarily aspen/birch and spruce/fir forest type groups. 
Minor amounts of the white/red/jack pine forest type 
group are also present. 

Estimates of the potential native plant communities (NPCs) 
indicate that most of the upland areas have the potential to 
support fire-dependent NPCs. The lowland areas primarily 
support forested rich peatland NPCs. 

 

  

Figure 53. Historic vegetation cover. 

Figure 55. Current land cover. 

Figure 54. Potential native plant 
communities. 
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Water Resources Summary 

The West Branch Cloquet River is home to the West Branch Cloquet River as its name implies, as well as 
numerous other streams and a few lakes. The single lake with available water quality data ς Bassett ς has 
increasing water quality and a higher phosphorous sensitivity ranking. Four of its lakes are wild rice lakes. 
Additionally, this subwatershed contains 102 miles of streams, including 27 miles of trout streams. Two 
miles of streams are impaired by fish bioassessments. 

Figure 56. Water quality trends. 
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Protection Status 

89% of the West Branch Cloquet River Subwatershed is 
currently protected, mostly by the Superior National Forest, 
St. Louis County tax-forfeited lands, and state forestry 
lands. 

 

  

Figure 59. Minor watershed protection 
levels. 

Figure 57. Protected lands. 

Figure 58. Potential to protect. 
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Subwatershed No. 3  
Boulder Lake Reservoir-Boulder Creek (HUC 401020203) 

Description 

The Boulder Lake Reservoir-Boulder Creek Subwatershed is 
a tributary to the Cloquet River and drains 67 square miles 
of St. Louis County. 

Geography 

The northern two thirds of this subwatershed is a rolling 
drumlin plain with drumlins orientated in a northeast to 
southwest direction. Soil textures on the drumlin plain are 
sandy loam over a gravelly sandy loam hardpan. The 
southern third is a level to rolling moraine and outwash 
plain with sandy loam soil texture. 

  

Figure 60. Elevation. 

Figure 61. Geomorphological landforms. 
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Past, Current, and Potential Future Forest Conditions 

The historical vegetation of the Boulder Lake Reservoir-
Boulder Creek Subwatershed was mainly conifer swamp in 
the lowlands, and boreal hardwood conifer forest or white 
pine forest in the uplands. Lesser amounts of paper birch 
forests were also present. Today the forest remains intact 
with little conversion or fragmentation. The composition of 
the forest is primarily aspen/birch and spruce/fir forest type 
groups. Minor amounts of the white/red/jack pine forest 
type group are also present. 

Estimates of the potential native plant communities (NPCs) 
indicate that most of the upland areas have the potential to 
support fire-dependent NPCs, although mesic hardwood 
forests also have potential in an area to the northwest of 
the Boulder Lake. The lowland areas may support a mix of 
forested rich peatland, acid peatland, and wet forest NPCs. 

 

  

Figure 62. Historic vegetation cover. 

Figure 64. Current land cover. 

Figure 63. Potential native plant 
communities. 
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Water Resources Summary 

The Boulder Lake Reservoir-Boulder Creek Subwatershed is home to the Boulder Lake Reservoir as its 
name implies, as well as several other smaller lakes and numerous streams. The single lake with available 
water quality data - Boulder Lake ς has stable water quality and is a lake of outstanding biodiversity 
significance. This subwatershed also contains 38 miles of streams, including eight miles of trout streams. 

Figure 65. Water quality trends. 

 

  



St. Louis River Watershed Landscape Stewardship Plan - Appendix 63 

Protection Status 

87% of the Boulder Lake Reservoir-Boulder Creek 
Subwatershed is currently protected, mostly by St. Louis 
County tax-forfeited lands and the Cloquet Valley State 
Forest. 

  

Figure 68. Minor watershed protection 
levels. 

Figure 66. Protected lands. 

Figure 67. Potential to protect. 
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Subwatershed No. 4  
Island Lake Reservoir-Cloquet River (HUC 401020204) 

Description 

The Island Lake Reservoir-Cloquet River Subwatershed 
drains 177 square miles of St. Louis County and receives 
water from the Headwaters Cloquet River, West Branch 
Cloquet River, and Boulder Lake Reservoir-Boulder Creek 
subwatersheds. 

Geography 

This subwatershed is dominated by a level to rolling 
moraine and outwash plain formed by the Superior Lobe 
glacier. Soil texture is primarily sandy loam over sand and 
gravel. 

  

Figure 69. Elevation. 

Figure 70. Geomorphological landforms. 




































































































































































