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Project Partners

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

Pine River LSP Planning Team

The Pine 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

Kelly Condiff Cass SWCD/Environmental Services Department
Melissa Barrick Crow Wing SWCD

Gary Griffin Crow Wing County Environmental Services
Jake Frie Crow Wing County Environmental Services
Paul Thiede Crow Wing County Board of Commissioners
Alex Brothen MN DNR Forestry

Heather Baird MN DNR Fisheries

Chris Pence Board of Water and Soil Resources

Ron Meyer Pine River Watershed Alliance

Steve Roe Pine River Watershed Alliance

Jeff Laurel Whitefish Area Property Owners Association

Staff Supporting the Pine River LSP Development

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

Independent Contractors
- David Henkel-Johnson, plan writer
- Mitch Brinks, GIS support

Pine River Watershed Landscape Stewardship Plan - Appendix 3



This page intentionally left blank

Pine River Watershed Landscape Stewardship Plan - Appendix



Bibliography

This section lists documents referenced in the Pine River Landscape Stewardship Plan or otherwise used
in its development.

Arnold, C. L., & Gibbons, C. J. (1996). Impervious Surface Coverage: The Emergence of a Key
Environmental Indicator. Journal of the American Planning Association, 62(2), 243-258. doi:
10.1080/01944369608975688

Brown, Terry; Meysembourg, Paul; Host, George E. (2013). Geospatial Modeling of Native Plant
Communities of Minnesota’s Laurentian Mixed Forest. Natural Resources Research Institute,
University of Minnesota Duluth. Retrieved from https://data.nrri.umn.edu/data/dataset/nemn-

pnpc.

Host, G. (2018). Potential Native Plant Communities of Minnesota’s Eastern Broadleaf Forest.
Natural Resources Research Institute, University of Minnesota Duluth. Retrieved from
https://data.nrri.umn.edu/data/dataset/npc-ebf-Imf

Jacobson, Peter; Cross, Timothy; Dustin, Donna; Duval, Michael. (2017). A Fish Habitat Conservation
Framework for Minnesota Lakes, Fisheries, 41:6, 302-317. Retrieved from
https://www.researchgate.net/publication/303745823 A Fish Habitat Conservation Framework f
or_Minnesota Lakes.

Minnesota Department of Natural Resources. (2010). /dentification of Priority Forests for the
Minnesota Forests for the Future Program. St. Paul, MIN.

Minnesota Forest Resource Council (2017). North Central Landscape Forest Resources Plan.
Minnesota Forest Resource Council, St. Paul, Minnesota. Retrieved from
https://mn.gov/frc/docs/NC Landscape Plan.pdf

Minnesota Pollution Control Agency. (2017). Pine River Watershed Restoration and Protection
Strategy Report. Retrieved from https://www.pca.state.mn.us/water/watersheds/leech-lake-river

USDA Forest Service, Northeastern Area State and Private Forestry. (2009). Forest, Water and
People: Drinking water supply and forest lands in Minnesota.

Verry, E.S. (2016). The Hydrology of Minor Watersheds. Ellen River Partners, Inc. Grand Rapids,
Minnesota.

Pine River Watershed Landscape Stewardship Plan - Appendix 5


https://data.nrri.umn.edu/data/dataset/nemn-pnpc
https://data.nrri.umn.edu/data/dataset/nemn-pnpc
https://data.nrri.umn.edu/data/dataset/npc-ebf-lmf
https://www.researchgate.net/publication/303745823_A_Fish_Habitat_Conservation_Framework_for_Minnesota_Lakes
https://www.researchgate.net/publication/303745823_A_Fish_Habitat_Conservation_Framework_for_Minnesota_Lakes
https://mn.gov/frc/docs/NC_Landscape_Plan.pdf
https://www.pca.state.mn.us/water/watersheds/leech-lake-river

This page intentionally left blank

Pine River Watershed Landscape Stewardship Plan - Appendix



Pine 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 Pine River Landscape Stewardship Plan. Included in this section are maps regarding forest
management topics for the Pine River Major Watershed.

Figure 1. Location of the Pine River Major Watershed.
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Geography

Figure 2. Geomorphological landforms.
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Figure 3. Elevation.

Hubbard

Pine River Watershed e
Elevation Aitkin
“High : 1420 ft County
—
“Low : 1180 ft | ¢ 2%
v 4
Shore m/ ;
C3 Sub-watersheds (HUC10) Y 7
(7 Minor Watersheds : -
East Gull Lake B &B

Pine River Watershed Landscape Stewardship Plan - Appendix



Figure 4. Ecological subsections.
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Figure 5. Land type associations.
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Forest Cover and Composition

Figure 6. Historic vegetation cover, Marschner.
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Figure 7. Historic vegetation class, MnDOT (VegMod).
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Figure 8. Historic vegetation type, MnDOT (VegMod).
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Figure 10. Current vegetation and areas of historic forest loss.
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Figure 12. Change in aspen abundance.
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Figure 13. Change in red oak abundance.
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Figure 14. Change in white pine abundance.
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Figure 15. Potential white pine recovery areas.
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Lakes and Streams

Figure 16. Lakes of phosphorus sensitivity significance.
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Figure 17. Lakes of biological significance.
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Figure 18. Wild rice, cisco refuge, and trout lakes.
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Figure 19. Lake benefit: cost assessment.
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Figure 20. Non-mercury impaired lakes and streams.
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Figure 21. Lakes which are nearly to or barely over their total daily maximum load (TMDL).
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Figure 22. Highly sensitive shorelines.
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Figure 23. Designated trout streams and tributaries.
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Forest and Watershed Disturbance

Figure 24. Forest disturbance areas by year.
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Figure 26. Average annual forest disturbance levels by minor watershed.
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Protection

Figure 28. Protected lands.
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Figure 29. Subwatershed (HUC 10) protection levels.
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Figure 30. Minor watershed (HUC 14) protection levels.
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Figure 32. Protection/restoration classifications.
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Conservation Priorities

Figure 33. Lessard-Sams Outdoor Heritage Council priorities.
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Figure 34. DNR Wildlife Action Network rankings.
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Figure 35. Minnesota Biological Survey (DNR) sites of biological significance.
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Figure 36. DNR Forests for the Future composite scores.
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Figure 37. DNR Forests for the Future composite scores by minor watershed (HUC 14).
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Land Value

Figure 38. Total property values by minor watershed (HUC 14).
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Figure 40. Large forested tract property values by minor watershed (HUC 14).

| I
| '.-
|
|

. N
Forested, Large Tract Land Value per Acre
20+ acre, forested, private (by minor wshd)

'_Paquot Lakes

. =y

> e 2t

Crosslake

i
’

> .

b
o

] i_ itkin
1]
®% 53000+ } ! |
& s2500 - 3000 { 5 i
7, 52000 - 2500 N ' | Vo
b b ’ [p——
7, $1500 - 2000 P ' xf
: i \ -
| <$1500 ' ! - | ¥y
(CQ sub-watersheds (HUC10s) t P | :
L L Z '

28

Pine River Watershed Landscape Stewardship Plan - Appendix



Population, Development, Roads, and Zoning

Figure 41. Population change, 2000-2010.
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Figure 43. Development increases, 1998-2017
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Figure 45. Zoning classification.
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Risk Models

Figure 46. Agricultural conversion risk areas.

Hackensack

Agricultural Conversion Risk Public Lands
Source: K. Blann (The Nature Conservancy) I county

I Highest [ state

[ Moderate I Federal

B Lo ) sub-watersheds (Huc10)
[ Very low

East Gull Lake

Aitkin

Aitkin|
Trommald ~ CUYuna
Crosby. g
Ironton
Deerwood
Riverton

Figure 47. Private forest land conversion risk areas.
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Other

Figure 48. Land ownership.
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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 subwatersheds, including minor
watersheds and catchments. The Pine River Major Watershed is divided into 6 smaller or “sub” watershed
units (HUC10 scale) as shown in the map below. Within each of these HUC10 subwatersheds, are 7 to 17
minor watersheds, which are on average are 7,259 acres (11.3 sg. miles). Although major watersheds can
be analyzed and modeled, it is difficult to implement since they typically cross municipal, county, and/or
state boundaries.

Hackensack

B

| @ SCTH
s = “Headwaters
[ eawaterans

Chickamaw,
Manhattan
f‘B each (5 Beach

7 6 Whitefish_ -

~/Daggett Brook/

Backu

Bery point’LowerPine $

A M2 |
Outlet at Mississippi River REZ
0
Trommald R cuyans
Crosby ‘
Ironloln_’—/\ t

Deerwood

#\_» Pine River e M
m Pine River Sub-watersheds

-

The minor watershed is a subwatershed unit of the HUC12 unit, which is a subwatershed of the HUC10
unit. “The character of the minor watersheds drives the character of larger watersheds” (Sandy Verry,
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 69 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 table below and on the following pages:
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Subwatershed Characteristics

Below is a summary of the subwatershed and forest characteristics of the Pine River Major Watershed by
subwatershed (HUC10):

Table 1. Subwatershed characteristics and indices of quality and risk.

Headwaters South Fork Lower Pine
. ] ) ) Daggett Brook | Whitefish Lake |Little Pine River )
Pine River Pine River River
# of mi
ot minor 11 13 11 10 17 7
wshds
% upland forest
& woody 69% 65% 79% 58% 74% 60%
wetland cover
% protected 62% 57% 79% 56% 71% 58%
Land use
. 13% 19% 5% 14% 4% 10%
disturbance
# of lakes 143 I 70 s [ o = 148 T
Till Plain Till Plain
St. Croix (South), Till Plain (+ ’ ) Outwash +
. . Outwash, Till (largely .
Geomorphology Moraine / Outwash some moraine- . . some moraine
. Lacustrine moraine-based) .
Outwash (North), based till) till
. (Lake-bed)
Moraine (West)
Mixed Conifer-
Mixed Conifer- | Mixed Conifer- Mesic- xed Loniter Mesic- Mixed Conifer
. Hardwood .
Primary land Hardwood Hardwood Hardwood Forest / Ha Hardwood and Mesic-
cover Forest with Forest, Hay / Forest / Pasture / Ro\\/N Forest / Hardwood
Abundant Lakes Pasture Wetlands Wetlands Forest
Crops
Lake or stream
Lake & Stream Stream Lake Lake Lake & Stream Lake
based
Numerous
small-medium High lit High T trial N
; : gh Quality High Quality . |fg, .erre.s ria umerou.s
. sizes lakes with Hardwood . Very High Biodiversity & | small to mid-
Quality . Lakes (all sizes) . . . .
abundant fish Forests on & Forests Quality Lakes | Forests for the |size high quality
and wildlife (+ Moraine Future Scores lakes
wild rice)
Development
of remaining Residential . .
) . Residential
Risks large tracts or Grazing Development | Development, | Development
. . Development
conversion to Grazing
open lands
Avg. land lalue
(20+ acre, $806 $736 $513 $947 $528 $953
private lands)
Acres needed
for protection 12,478 5,560 0 7,846 3,509 10,658
goal
Cost to achieve
. $10,902,928 $4,741,584 SO $7,187,603 $2,773,642 $9,782,726
protection goal
Avg. RAQ score 3.6 3.4 4.6 2.5 4.4 3.4
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Table 2. Composite Forests for the Future (FFF) scores and potential native plant communities.

FFF score

Open wetlands (Marsh,

Name (composite| Fire-Dependent Mesic Hardwood Ac,ld & Forested Floodplain & Wet Open Peatland, Wet
Rich Peatland Forest
mean) Meadow)

Headwaters Pine River 97.73| 40504000 42%| 23,229]0 24% 6,701 7% 2,346 2% 11,504 12%
South Fork Pine River 90.08| 32,993 45%| 18,402l  25% 7,132 10% 6,879 9% 7,288 10%
Daggett Brook 98.65| 12,3681  13%| 50,851 [N 53% 3,669 4% 3,657l 4% 15,717 16%
Whitefish Lake 91.74| 3040000 36%| 24,6010 29% 1,446 2% 2,344 3% 9,873 12%
Little Pine River 100.78] 13,795 15%| 39,6520 44%| 11,891 13%| 16,820 19% 2,856 3%
Lower Pine River 86.09| 25,672 42%| 13,171 22% 532 1% 2,327 4% 4,817 8%
Total (or avg for FFF) 94.2| 155,732|00 31%| 169,905[B 34%| 31,369 6%| 34,372 7% 52,055 10%

Lake Characteristics

Below is a summary of the lake characteristics of the Pine River Major Watershed by subwatershed
(HUC10). More information on the lakes will be detailed in the individual subwatershed sections to follow.

Figure 50. Lake size distribution.
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Name £ ® 3 s ¥ 2| 5z g
T £ 2 @« |82 T5| 83
o S b
Headwaters Pine River 8 10 4 6 2 10 6 3 7 1 8 7
South Fork Pine River 0 1 0 3 0 1 0 0 1 0 2 0
Daggett Brook 14 7 3 3 2 6 5 8 8 4 4 3
Whitefish Lake 3 3 8 0 1 12 2 7 3 7 3 2
Little Pine River 4 5 5 1 3 7 1 4 2 0 3 3
Lower Pine River 2 13 7 1 1 6 12 0 5 5 5 0
Totals 31 39 27 14 9 42 26 22 26 17 25 15
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Subwatershed No. 1
Headwaters Pine River (HUC 701010501)

Description

The Headwaters Subwatershed of the Figure 51. Elevation.
Pine River Major Watershed includes ; :
the drainage area above the
confluence of the Pine River with the
South Fork of the Pine River (which is
a separate subwatershed that enters
from the west). There are numerous
lakes in this subwatershed, many of
which the Pine River flows through as
it makes it way out of Pine Mountain
Lake and meanders toward the City of
Pine River. In fact, it has the highest
number of lakes compared to the
other 5 subwatersheds, many of which
are outstanding resources. It has over
40% forest cover and is 60% protected.
The following maps highlight the key
forest and water resources of this
subwatershed.

Pine River Headwaters Sub-watershed
Elevation

- Hion: 15708
7 Low: 12701
Crow Wing
CQ Minor Watersheds

Arrowhead

Whitefish Trout

Geography

The hills of the St. Croix moraine
dominate the far upper reaches of this
subwatershed. This area is mostly
public land. The Pine River flows
through much of the sandy, outwash
plain where most of the lakes reside.
There were once vast stands of white
and red pine in this outwash plain that
have now been largely replaced by
hardwoods as the maps on the
following page illustrate.

Scribner

Surface

[ Outwash (Sand & Gravel) Eagle
Till Plain (Heavier soils)

[ Moraine Till (Unsorted sediment)
Ice Contact (Sand & Gravel)
Lacustrine (Lake-bed)

[ Peat (Organic)

[ Minor watersheds

Crow Wing

Arrowhead

Big
Whitefish Trout
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Past, Current, and Potential Future Forest Conditions

The historic and current forest maps
show the ~changes in forest
composition over the past several
hundred years in this subwatershed.
Of particular note is the decline in the
amount of pine forest communities.
Despite this decline, the Potential
Native Plant Communities Systems
map shows that the potential is there
for pines to return as the pine-
dominated “Fire-Dependent” forest
community resides largely in the
sandy, outwash plain which comprises
much of the subwatershed. The “Fire
Dependent” potential NPC community
makes up 45% of all potential NPCs in
the subwatershed, with the “Mesic-
Hardwood” community making up
31% and “Wet meadow-carr” at 13%.

The forests in this subwatershed are of
a fairly high quality, with an average
Forests for the Future composite score
of 97.7. This score is a sum of
ecological, economic, and recreational
forest values, as measured by the
Minnesota Department of Natural
Resources.

Figure 53. Historic vegetation cover.
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Figure 55. Potential native plant communities.
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Water Resources Summary

The map below shows the abundant water resources in the Headwaters Subwatershed, most of which
have a stable or improving trend in water quality. Deep Portage, Big Portage East Bay (aka Rice Portage),
Rainy, and Norway have declining water quality trends. The only impairment is Jail Lake, which is impaired
for nutrients. As shown, nearly all of the larger, recreational lakes in the watershed are located in the

outwash plain.

Figure 56. Water quality trends.
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Protection Status

“Protected” lands consist of public
lands, public waters, permanent
conservation easements, lands
enrolled in SFIA, and wetlands. The
map to the right shows the type and
distribution of these “protected”
lands. The map below shows the
percentage by minor watershed. The
upper reaches of the watershed,
where the topography is steeper and
where it was less desirable for
development or agriculture have the
most public lands, which (along with
lakes) make up the highest percentage
of “protected” lands.

Figure 57. Protected lands.
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Figure 58. Minor watershed protection levels.
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Subwatershed No. 2

South Fork Pine River (HUC 701010502)

Description

The South Fork of the Pine River Major
Watershed includes the drainage area
west of the confluence of the Pine
River with the South Fork of the Pine
River. There are few lakes in this
subwatershed. It has the highest
percentage of land converted from
forest / prairie to agriculture (17.2%
disturbance) of all of the
subwatersheds in the Pine River
Watershed. Because of the
agricultural nature of this
subwatershed, it also has the lowest
percentage of forest cover (35.8%).
Due to the public lands in the
headwaters at the edge of the
watershed, it does have 56.8%
protected lands. The following maps
and highlight the key forest and water
resources of this subwatershed.

Geography

Just like the headwater subwatershed,
the hills of the St. Croix moraine
dominate the far upper reaches of this
subwatershed. This area is mostly
public land and part of the Foot Hills
State Forest. There is a relatively
abrupt transition from the forested
foot hills of the moraine down to the
flatter till plain in the southern part
and the outwash plain in the northern
part. This largely agricultural area has
numerous tributaries to the South
Fork, including Bungo Cr., Behler Cr.,
Dabill Cr., Miller Cr., and Cedar Creek.

Figure 59. Elevation.
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Past, Current, and Potential Future Forest Conditions

As is typical in the Pine River
Watershed, a comparison of the
historic and current forest maps show
the shift from a pine-dominated
forested landscape to the modern
hardwoods-dominated forested
landscape. In addition, the influx of
agriculture in the flatter, more well
drained portions of the subwatershed
is readily visible with hay/pasture
lands more common south of the
South Fork of the Pine River while row
crops are more common to the north
as shown in the “Current Forest” map
below. Another reason for the
agriculture in this subwatershed is the
fact that there was some native prairie
present, which would have been
easier for the early European settlers
to farm than the forested lands.

The South Fork of the Pine River
subwatershed has the 2nd lowest
Forests for the Future Composite
score (90.1), which is a sum of the
ecological, economic, and recreational
values of the forests.

As in the Headwaters subwatershed,
the Potential Native Plant
Communities (NPC) Systems map on
the follow page shows that the
potential is there for pines to return as
the pine-dominated “Fire-Dependent”
forest community generally coincides
with the sandy, outwash plain which
comprises much of the northern part

Figure 61. Current land cover.
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Figure 62. Historic vegetation cover.
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of the subwatershed. However, competition with agricultural uses, rather than the change in forest
composition, may be the largest challenge to overcome in that area. The “Fire Dependent” potential NPC
community makes up 45% of all potential NPCs in the subwatershed, with the “Mesic-Hardwood” making

up 26% and “Wet meadow-carr” at 12%.
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Figure 63. Potential native plant communities.
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Water Resources Summary

The map below shows that most of the subwatershed's water resources are streams. Most of the lakes in
the subwatershed are smaller, natural environment lakes. Therefore, only one had any water quality data
for which water quality trends could be established (Eagle L.: stable). According to MPCA's WRAPS
document, the only impaired resources are Wilson Creek (biological: bugs) and a portion of the South Fork
of the Pine River (biological: fish) from Bungo Cr. to Hoblin Cr. as shown on the map below. The cause of
these impairments is reported to be increased bedded sediment and a lack of physical habitat.

Figure 64. Water quality trends.
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Protection Status

“Protected” lands consist of public
lands, public waters, permanent
conservation easements, lands
enrolled in SFIA, and wetlands. The
map to the right shows the type and
distribution of these “protected”
lands. As with the Headwaters
Subwatershed, the upper reaches of
the watershed on the moraine, where
the topography is steeper and where it
was less desirable for development or
agriculture have the most public lands,
which make up the highest portion of
“protected” lands, (now largely
making up the Foot Hills State Forest).
A small amount of forest land is also
enrolled in SFIA.

The map to the right shows the
distribution and percentage of
protected lands by minor watershed.
The lack of protected lands in the
eastern portion of the subwatershed
coincides with the location of
abundant, privately-held agricultural
lands.

Figure 65. Protected lands.
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Subwatershed No. 3

Daggett Brook (HUC 701010503)

Description

The Daggett Brook subwatershed is a
large subwatershed that drains south
into Little Pine and Daggett lakes,
which are connected to the Whitefish
Chain of Lakes because of the
Crosslake dam. It has the highest
percentage of both forested lands and
protected lands and very low land
disturbance (3.6%). It is second only to
the Headwaters subwatershed in the
number of lakes. The following maps
highlight the key forest and water
resources of this subwatershed.

Geography

As shown in both the elevation and
geomorphology maps to the right, the
Stewart Lake Till Plain is the dominant
feature in much of the northern part
of the subwatershed, with the
exception of the moraine soils that
extend through the area with
Roosevelt, Washburn, and George
lakes. Most of the lakes present are in
the moraine till and ice contact

Figure 67. Elevation.
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Figure 68. Geomorphological landforms.
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Past, Current, and Potential Future Forest Conditions

This subwatershed shows perhaps the

. Figure 69. Historic
most striking contrast between the

vegetation cover.

historic and current forest. Much of
the historic forest consisted of pines or
a mix of hardwoods and pines. Few
large tracts of pine remain in today’s
forested landscape.

The Daggett Brook subwatershed has
the second highest Forests for the
Future (FFF) Composite score (98.7),
which is a sum of the ecological,
economic, and recreational values of
the forests.

As with the Little Pine subwatershed,
little outwash plain is present in the
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Figure 71. Potential native plant communities.
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Water Resources Summary

The Daggett Brook subwatershed has the 2nd highest number of lakes, most of which are less than 100
acres in size. There are 8 with declining trends, 5 with improving trends, and 8 with stable trends. The only
2 water resources that are impaired are Kego and Mitten. Outstanding resources consist of 8 lakes of high
or outstanding biological significance, 4 cisco/tullibee lakes, and 4 local prioritized wild rice lakes.
Washburn, Roosevelt, Mitchell, Eagle, East/West Fox, and Daggett/Little Pine Lakes are the significant

large, recreational lakes in this subwatershed.

Figure 72. Water quality trends.
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Protection Status

Protected” lands consist of public Figure 73. Protected lands.

lands, public waters, permanent
conservation easements, lands
enrolled in SFIA, and wetlands. The
map to the right shows the type and
distribution of these “protected”
lands. Like the other subwatersheds,
the upper reaches of the watershed,
where the topography is steeper and
where it was less desirable for
development or agriculture have the
most public lands, which make up the
highest portion of “protected” lands.
The public land that dominates the
Stewart Lake Till Plain is plainly visible
in the northwestern portion of the
subwatershed. The map below shows
the percentage of protected lands by
minor watershed.
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Subwatershed No. 4
Whitefish Lake (HUC 701010504)

Description

Below the confluence of the main Figure 75. Elevation.

stem of the Pine River and the South
Fork of the Pine River (just south of Elevation

Pine River) is the Whitefish Chain of I
Lakes subwatershed. There is only a 4-
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izzie
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5 mile stretch of the river in this
subwatershed, which is a scenic,
forested stretch that extends from the
confluence down through a number of
series of small rapids to Upper
Whitefish Lake. The rest of the
subwatershed is largely dominated by
the Whitefish Chain of Lakes, a very
large, high-quality, and economically
important lake chain in north-central
MN, including lakes like Whitefish, Big
Trout, and Cross. Although much of e
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the lakes in the chain are deep-water
recreational lakes, there are plenty of

smaller bays and lakes with Figure 76. Geomorphological landforms.
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Due to the amount of shoreline (which
is mostly private), the subwatershed
has the highest land and building »

values but the lowest amount of e
protected lands at 53.2%. The L i
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Ice Contact (Sand & Gravel)

percentage of land converted from
forest to development or other human
uses is 13.0%. Just under 40% of the &
subwatershed is forested.

Geography

There is a very large till plain in the
northern portion of this subwatershed R
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that extends north into the Leech Lake

Major Watershed as well. It is shown by the darker colors on the elevation map (top of page) and by the
tan color in the geomorphology map above. Over 50 large lakes are found at the edge of this large
geomorphic feature, which is several hundred feet higher in elevation and comprised of heavier, less well-
drained soils, fewer (and smaller) lakes, and large wetland complexes.
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Past, Current, and Potential Future Forest Conditions

Although still forested, most of the till
plain has transitioned from a pine-
dominated landscape to a hardwoods-
dominated landscape. Some of the
original pines are still present in small
patches around the Whitefish Chain of
Lake and elsewhere on the outwash
plain. As with it’s neighbor to the west
(the South Fork of the Pine River),
portions of the wetern part of this
subwatershed have been converted to
agricultural uses.

The Whitefish Chain of Lakes
subwatershed has the 3nd lowest
Forests for the Future Composite score
(91.7, just above the South Fork of the
Pine River which was at 90.1), which is
a sum of the ecological, economic, and
recreational values of the forests.

The Potential Native Plant
Communities (NPC) map on the follow
page shows that the Stewart Lake Till
Plain in the northern part of the
subwatershed is best suited for
hardwood species and not pines,
which are best suited for the sandier
areas in the rest of the subwatershed.
The pine-dominated “Fire Dependent”
potential NPC community makes up
47% of all potential NPCs in the
subwatershed, with the “Mesic-
Hardwood” making up 34% and “Wet
meadow-carr” at 12%.

Figure 77. Historic vegetation cover.
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Figure 79. Potential native plant communities.

7
il ]

-
Potential Native Plant Communities Ad
/4 la

by system (source U of M's NRRI): =&

/\L\'\rf\

@@ Vesic-Hardwood (MH)

O% Vet Forest (WF)

@2 Forested Rich Peatland (FRP)
(O3 Acid Peatland (AP)

(T3 Wet Meadow (WM)

“ Open Rich Peatland (OP)
“ Open Water

CQ sub-watersheds (HUC10s)
C_3 Minor Watersheds

v
Cass \ Norway
Pi_.é%;iv A

Rice | 371

@@ Fire-Dependent (FD) &’i o
JHarriel
1

Lizzie
Jail

shoe

Clough

%

.

Clear.

N
"y |Pequot Lakes
'

/]

v Clamshell
‘Bertha
Bass g¢ar

Ossawinnamakee

Kimball

Duck:

Pine

Shafferf P’mn—r\\—ln‘

Pine River Watershed Landscape Stewardship Plan - Appendix

55



Water Resources Summary

Lakes dominate the southern, sandy portion of this subwatershed. Many of the lakes in the Whitefish
Chain became connected as part of the installation of the dam at the outlet of the Pine River (and this

subwatershed) from Cross Lake.

Water quality is generally good across the chain, but the trend varies and there is concern over the
declining trend on Whitefish and Big Trout lakes. Arvig Creek (tributary to the Pine River) and Willow Creek
(tributary to Whitefish lake) are the only two impaired water resources, which have biological
impairments due to habitat alteration resulting from livestock grazing near and into the streams (Source:
WRAPS). 14 of the lakes in this subwatershed have high (3), higher (3), or highest (8) sensitivity to
phosphorus loading according to the DNR. 12 Lakes have outstanding biological signifi-cance. There are
also 7 cisco / tullibee lakes and 3 local priority wild rice lakes.

Figure 80. Water quality trends.
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Protection Status

“Protected” lands consist of public
lands, public waters, permanent
conservation easements, lands
enrolled in SFIA, and wetlands. The
map to the right shows the type and
distribution of these “protected” lands
in the Whitefish Chain of Lakes
subwatershed. Just as with the St.
Croix moraine to the west, the upper
reaches of this subwatershed (the
“Stewart Lake Till Plain”) where the
topography is steeper and where it
was less desirable for development
and more difficult for agriculture have
the most public lands. Many of the
public lands in this portion of the
watershed are tax-forfeited lands
where early settlers likely tried to farm
but decided to move elsewhere after
experiencing soils and geomorphic
conditions.

The map to the right shows the
percentage of these lands by minor
watershed. As with the South Fork of
the Pine River subwatershed, the lack
of protected lands in the western
portion of the subwatershed coincides
with the location of abundant,
privately-held agricultural lands. The
relatively  high  percentage  of
protection in the Whitefish Lake minor
watershed is largely due to the
amount of public waters.

Figure 81. Protected lands.
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Subwatershed No. 5

Little Pine River (HUC 701010505)

Description

The Little Pine River is one of the main
tributaries to the Pine River and has its
confluence with the Pine below the
Crosslake dam, near the Pine's
confluence with the Mississippi. It is
one of the 3 largest subwatersheds
(along with the Headwaters and
Daggett Brook) with its headwaters in
Aitkin County and flows southwest
through a mix of larger lakes,
wetlands, and rural forested areas. By
several measures, the Little Pine River
subwatershed has some of the highest
quality forests in the Pine River major
Watershed. Part of this is because it
has the lowest disturbance level
(3.6%) and the 2nd highest percentage
of both forested cover (53%) and
protected lands (71%). The following
maps highlight the key forest and
water resources of this subwatershed.

Geography

Much of the geomorphology of the
subwatershed is made up of the Mille
Lacs Moraine, which forms its eastern
boundary. A mix of till and outwash
plains comprise the remainder of the
subwatershed.

Figure 83. Elevation.
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Past, Current, and Potential Future Forest Conditions

Although a few areas in the Emily area
still have stands of pine remaining,
much of the forest landscape now
consists of hardwoods as shown in the
“Current Forest” map below. Because
of the variety of soils (due to the
geomorphic setting), the biodiversity
of the area is quite high. The Little Pine
subwatershed has by far the highest
Forests for the Future (FFF) Composite
score (100.8), which is a sum of the
ecological, economic, and recreational
values of the forests. It is the only
subwatershed that has any minor
watersheds with a top 25 FFF score
statewide (#11048, #11002, 11044 all
score in the top 25 in the Ecological
Category).

With little of the outwash plain
present in  the Little Pine
subwatershed, the predominant
potential native plant community
(NPC) system type is “Mesic
Hardwood,” which makes up 44% of all
potential NPC communities as shown
in the map on the following page. The
“Fire-Dependent”  potential NPC
community makes up only 19% (the
lowest of all the subwatersheds) with
“Wet Forest” making up a significant
amount (16%, highest) and “Wet
meadow-carr” at only 7% (lowest).

Figure 85. Historic vegetation cover.
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Figure 87. Potential native plant communities.
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Water Resources Summary

The Little Pine subwatershed has the smallest number of lakes of all six subwatersheds. This is largely due
to the geomorphology (limited outwash, abundant moraine). There are 4 lakes with a declining trend in
water quality, with 2 being impaired: Emily Lake and Lows Lake. Both of these lakes are shallow lakes. The
impairment for Lows is being considered natural background and no TMDL is being prepared (Source:
WRAPS). Many of the lakes in the subwatershed are shallow, wildlife lakes with the exception of the large
recreational lakes like Ruth, Mary, and Emily. 10 lakes have high or outstanding aquatic biodiversity and

3 are locally prioritized wild rice lakes.

Figure 88. Water quality trends.
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Protection Status

“Protected” lands consist of public
lands, public waters, permanent
conservation easements, lands
enrolled in SFIA, and wetlands. The
map to the right shows the type and
distribution of these “protected”
lands. The upper reaches of the
watershed, where the topography is
steeper and where it was less
desirable  for  development or
agriculture have the most public lands,
which make up the highest portion of
“protected” lands.

The map below shows the percentage
by minor watershed. In general, the
minor watersheds surrounding the
Little Pine River itself are fairly well
protected (>50%). The headwaters are
also well protected as those minors
are mostly at or above 75%.

Figure 89. Protected lands.
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Subwatershed No. 6

Lower Pine River (HUC 701010506)

Description

The Lower Pine River subwatershed is
the portion of the Pine River Major
Watershed that starts just below the
dam in the City of Crosslake and
extends south and east to the
confluence with the Mississippi River.
As shown in the elevation profile to
the lower right, the river drops quickly
as it exits the Cross Lake reservoir and
then winds its way more gradually
down to the Mississippi. The Pelican
Brook and the Little Pine River are the
main tributaries to the Pine River
along this stretch, which is generally
very forested and well protected (56%
overall in the subwatershed, but
higher along much of the river itself,
see Section ?7?). There are also
numerous high-quality lakes in this
subwatershed. Land use disturbance is
low at 8%, with the percentage of
forest cover at 40%. The following
maps highlight the key forest and
water resources of this subwatershed.

Geography

Most of this subwatershed lies in the
sandy (and topographically flat)
outwash plain, with some moraine till
present along the edges. Pelican Lake
sits in sandy lacustrine (lake-bed)
sediment.

Figure 91. Elevation.
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Figure 92. Geomorphological landforms.
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Past, Current, and Potential Future Forest Conditions

Because of the sandy outwash in this
subwatershed, much of the historic
and current forest is comprised of
pine. Of all the subwatersheds, this
one shows the most mixture of both
hardwoods and pine (both past and
present). In addition to shoreline
development, some off-lake
development has occurred in this
subwatershed, especially in the cities
of Breezy Point (NW side of Pelican

Lake) and Crosslake. Very little
agriculture exists in this
subwatershed.

Despite having abundant forests, this
subwatershed had the lowest Forests
for the Future composite score of just
86.1, which is a sum of the ecological,
economic, and recreational values of
the forests.

The Potential Native Plant
Communities (NPC) map on the
following page shows the same

patchwork of the “Fire-Dependent”
(pines) and “Mesic-Hardwood”
communities on the outwash plain
that were shown in the historic forest
and current forest maps. The moraine
till areas that form the southeast and
southwest  boundaries of the
subwatershed are more hardwood
dominated on both the potential NPC
map and the current forest map.
Overall, the pine-dominated “Fire-
Dependent” potential NPC community

Figure 93. Historic vegetation cover.
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Figure 95. Potential native plant communities.
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Water Resources Summary

This subwatershed has some of the highest quality of water resources in the entire Pine River Major
Watershed, with 12 lakes having an improving trend in water quality and none with a declining trend.
There are no impairments. Pelican Lake, a deep, clear Oligotrophic lake, is the premeir lake in the
subwatershed. Ossawinnamakee and the Horseshoe are the other large, high quality recreation lakes.
There are a disproportionately high number of relatively small (100-200 acre), high quality lakes in this

subwatershed, compared to the others and include lakes like Kimball, Bass, Star, Duck, Fawn, O'Brien, Big
Bird, Velvet, and Young.

Figure 96. Water quality trends.
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Protection Status

“Protected” lands consist of public
lands, public waters, permanent
conservation easements, lands
enrolled in SFIA, and wetlands. The
map to the right shows the type and
distribution of these “protected”
lands. Much of the public lands in the
central part of the subwatershed are
part of the Crow Wing State Forest.
The large block of easements along the
Pine River is a result of the DNR’s
Forest Legacy Program which worked
with Potlatch to put easements on
many of their lands in this
subwatershed.

The map to the right shows the
percentage by minor watershed. The
relative lack of protected lands in the
Ossawinnamakee minor watershed
was highlighted in the 2013 Crow Wing
County Local Water Management Plan
as a focal point due to the risk these
unprotected lands present to the
abundant  forest lands (<10%
disturbance) and high quality waters.
The  primary risk  factor s
development, as the Ossawinnamakee
minor watershed is right between two
of the fastest growing areas in the
County (the cities of Breezy Point and
Crosslake.

Figure 97. Protected lands.
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Ecological Pathway to Sustainable Forest Management

Below is the general sequence of concepts and products that were developed for and/or integrated into
the 2" generation North Central Landscape Plan as a suggested ecological pathway to help land managers
and owners work from the landscape scale down to the site level when planning specific forest
management activities.

1. Ecological Classification System

a.

e.

Field Guide to the Native Plant Communities of Minnesota: The Laurentian Mixed Forest
Province

DNR ECS website (http://www.dnr.state.mn.us/ecs/index.html)

North Central Landscape Conditions and Trends Report (pp. 3.2-3.6)
(https://mn.gov/frc/docs/north-central Conditions&Trends 2017.pdf)

North Central Landscape Resource Atlas (pp. 37-41)

(https://mn.gov/frc/docs/NC Resource Atlas May2016.pdf)

North Central Landscape Plan (p. 3.2) (https://mn.gov/frc/docs/NC Landscape Plan.pdf)

2. Native Plant Communities

Field Guide to the Native Plant Communities of Minnesota: The Laurentian Mixed Forest
Province

Field Guide to the Native Plant Communities of Minnesota: The Eastern Broadleaf Forest
Province

DNR NPC website (http://www.dnr.state.mn.us/npc/index.html)

North Central Landscape Conditions and Trends Report (pp. 3.7-3.8)
(https://mn.gov/frc/docs/north-central Conditions&Trends 2017.pdf)

North Central Landscape Resource Atlas (pp. 65-66)

(https://mn.gov/frc/docs/NC Resource Atlas May2016.pdf)

North Central Landscape Plan - Appendix D

(https://mn.gov/frc/docs/NC Landscape Plan Appendix.pdf)

3. Potential Native Plant Communities

Geospatial Modeling of Native Plant Communities of Minnesota’s Laurentian Mixed Forest

(http://mn.gov/frc/docs/NPC Technical Report Final Jan2013.pdf)

Mapping Potential Native Plant Communities of Minnesota’s Laurentian Mixed Forest

(http://mn.gov/frc/docs/Potential Native Plant Communities Summary Final-Jan2014.pdf)

Potential Native Plant communities of Minnesota’s Eastern Broadleaf Forest

(https://data.nrri.umn.edu/data/dataset/cb6d64e5-fb67-4b05-b9cc-

S5bbebdb3568a/resource/43c8d895-709b-4b82-ae22-7dade35acldf/download/nrri-tr-2019-

01.pdf)

GIS data sources:

— Laurentian Mixed Forest: http://data.nrri.umn.edu/data/dataset/nemn-pnpc

— Laurentian Mixed Forest & Eastern Broadleaf Forest:
https://data.nrri.umn.edu/data/dataset/npc-ebf-Imf

North Central Landscape Conditions and Trends Report (pp. 3.8-3.12)

(https://mn.gov/frc/docs/north-central Conditions&Trends 2017.pdf)

North Central Landscape Resource Atlas (pp. 69-92)

(https://mn.gov/frc/docs/NC Resource Atlas May2016.pdf)
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4. Vegetation Management Framework Goals and Strategies

a. North Central Landscape Plan — Section 7 (https://mn.gov/frc/docs/NC Landscape Plan.pdf)

5. Climate Change Considerations and Strategies

a. Minnesota Forest Ecosystem Vulnerability Assessment and Synthesis: A Report from the
Northwoods Climate Change Response Framework Project
(http://www.fs.fed.us/nrs/pubs/gtr/gtr nrs133.pdf)

b. Forest Adaptation Resources: Climate Change Tools and Approaches for Land Managers
(https://www.fs.fed.us/nrs/pubs/gtr/gtr nrs87-2.pdf)

c. Climate Change Field Guide for Northern Minnesota Forests: Site-level consideration and
adaption
(https://forestadaptation.org/sites/default/files/ClimateChangeFieldGuide NMNForests HiRes.
pdf)

d. Minnesota Private Landowner Climate Scorecard
(https://forestadaptation.org/sites/default/files/KeepYourWoodsHealthyforTomorrow MN.pdf)
Climate Change Atlas (https://www.fs.fed.us/nrs/atlas/)

f.  NPCsilviculture strategies for forest stand prescriptions
(https://www.dnr.state.mn.us/forestry/ecs_silv/npc/index.html)

g. North Central Landscape Conditions and Trends Report (pp. 3.21-3.25)
(https://mn.gov/frc/docs/north-central Conditions&Trends 2017.pdf)

h. North Central Landscape Plan - Appendix D
(https://mn.gov/frc/docs/NC Landscape Plan Appendix.pdf)

i. North Central Landscape Plan (pp. 4.9-10, 7.20-21)

(https://mn.gov/frc/docs/NC Landscape Plan.pdf)

6. Silvicultural Considerations

a. MN DNR Tree Suitability Table
(http://files.dnr.state.mn.us/forestry/ecssilviculture/treetables.pdf)

b. NPCsilviculture strategies for forest stand prescriptions
(https://www.dnr.state.mn.us/forestry/ecs silv/npc/index.html)

c. Great Lakes Silvicultural Library (https://silvlib.cfans.umn.edu/)

d. North Central Landscape Plan - Appendix D
(https://mn.gov/frc/docs/NC Landscape Plan Appendix.pdf)

e. North Central Landscape Plan - Appendix E
(https://mn.gov/frc/docs/NC Landscape Plan Appendix.pdf)

7. Tatum Guides —in development

a. NPCsilviculture strategies for forest stand prescriptions
(https://www.dnr.state.mn.us/forestry/ecs silv/npc/index.html)
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Linking Forest & Water Planning and Implementation through LSPs and 1W1Ps

One Watershed, One Plan
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Note: Landscape stewardship plans (LSPs) like the MPCA Watershed Restoration and Protection Strategies
(WRAPs) and the MDH Groundwater Restoration and Protection Strategies (GRAPs) provide an important
information and relevant context from state water and forest resource programs to inform
comprehensive local water management (1W1Ps) processes. Members of the 1W1P committees are
encouraged to consider the recommendations in this document for incorporation into their plans.
Through the integration of landscape stewardship plans and 1W1Ps, conservation professionals and
landowners are working together to address the following national priorities from the USDA Forest
Service:

e Conserve Working Forest Lands.
e Protect Forests from Harm.
e Enhance Public Benefits from Trees and Forests.

“A lake is the landscape’s most beautiful and expressive feature.
It is Earth’s eye;
looking into which the beholder measures the depth of his own nature.”
- Henry David Thoreau



Index Information — Pine River Major Watershed
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1 Headwaters Pine River 701010501 95,510 11

2 South Fork Pine River 701010502 74,074 13

3 Daggett Brook 701010503 95,494 11

4 Whitefish Lake 701010504 83,980 10

5 Little Pine River 701010505 90,743 17

6 Lower Pine River 701010506 61,086 7
Totals 500,887 69
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