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Minnesota

Executive Summary y DN

The Minnesota Forest Resources Council was established in 1995 by the Minnesota Legislature
to provide advice to public and private organizations on forest sustainability thsoegh the
Sustainable Forest Resources Act (SFRAhis legislation providedauthorization for
establishing regional landscape committees to foster landbeaee forest resource planning

and coordination. These regional committees provide an opportunity to involve private citizens,
forestry professionals and members of variousrest groups in developing and implementing
landscapédevel plans that promote forest sustainabil®~RA defines landscagevel planning

asfi | otarm or broad based efforts that may require extensive analysis or planning over large
areasthatmayinwl ve or require extensive Kkadagedthenat i or
regional committees to: 1) include representative interests, 2) serve as a forum to discuss issues,
3) identify and implement an open and public process whereby landsvapestrategic
planning can occur, 4) identify sustainable forest resource goals for the landscape and strategies
to achieve those goals, and 5) provide a regional perspective on forest sustainability to the
council.

From 1998 to 2005, landscape plans wergamed for each of the six forested regions in the
statefollowing the general planning pcess af
- Prepare an assessment of current conditions and trends in the landscape;
- Determine vision, goals, and issues that address existing and potential conditions
considered desirable for the region;
- Develop strategies for implementing the vision, goals and/or resolve issues in the region;
- Encourage voluntary implementation of the strategies by coordination between
landowners; and
- Conduct an evaluation to determimaw well the strategies accomplish the vision and
goals and resolve issues.

The purpose of the first part in the general planning prdcesaducting a landscape assessment

T is to provide a common understanding of ecological and socioeconomic contitmnaer to

further planning and coordination among multiple landowners and interesssagdessment
information provides a scientific base for the collaborative decision makimd) goal
developmentprocess.The Conditions and flends Report gives as aacate a picture of the
Northeast Landscape as possible given the limitations of available information and resources.
This report isa starting point for addressing forest sustainability in northeastern Minnesota, not
the end result.

To guide the regional forest resource committees as they carry out lantisedpdanning and
coordination, theMinnesotaForest Resources Council established four broad goals that reflect
the strategies for sustaining forests. TRE-RC used theGeneric Environmental Impact
Statement on Timber Harvesting aRdrest Management in Minnesdta develop these goals.
The Northeas€Conditions and Trends repast structured around these four godlee goals are
stated below with the findings, recommendatiomd additional data needs concerning that goal.
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Goal 1: ForestandCover Land area covered by forests withi
same or larger

Key Findings

- Forests are the dominant land coverRoughly 85% of the Northeast Landscape is
forested.

- Forest cover is constant or increasing. There wasan estimated 5.5%et gain of
forestland betweeh977 and 2012 estimates.

- Historic loss of upland forests. The region has lost over 200,000 acres d&ng forests
to land development and agricultural uses since European settlement.

- Increasing development.Developed land estimates increased from 1.6 to 2.5% of the
Northeast Landscape; 4,850 acres per year from 1992 to 2006.

Goal 2: Land Ownership. For est s within a regionods | andsc
ownerships, serving both public and private interests.

Key Findings

- Abundant public land. Approximately 65% of the total land and 71% of the forest land
is publicly owned.

- Maintained ownership patterns. There is a variety of ownerships serving multiple
interests in both the public and private sector and the estimated ratio of public forestland
to private forestland has changed little between 1977 and 2@iftdn private forestland
there has been a shift from industrial ownership teindastrial private landowners.

- Uneven distribution of public lands. The estimated ratio of public forestland to private
forestlandranges greatly across the landscape froBv:Q in Carlton County in the
souttwesern portion of the region to 5.54:1 in Cook County, the northeastern corner of
the region.

- Reserved forest lands.Timber harvestis prohibited by statute or administrative
regulationon approximately 18.5% of thertheast forestlands

- Less than 10% under Stewardship PlansLess than 10% of neimdustrial private
forestland is managed under forest stewardship plans in the region.

- Aging private woodland owners.Most family forest lands have been owned for more
than 25 years, and are owned by individuals greater than 55 years of age.

- Large undivided private forestland parcels. Most family forest landswith the
exception of waterfront propertye owned in parcetygreater than 50 acres.

- High proportion of public land increases the importance of payment in lieu of tax
revenues. Property tax revenues vary across the region depending on the amount of
private land. Payment in lieu of tax payments are made in som@sedgiaccount for the
high amount of public land.

- School Trust Lands. There arenearly 800000 acres of school trust land in the
Northeast region.
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Goal 3: Healthy Forests. Within forested landscapes, healthy, resilient, and functioning
ecosystemsvill be maintained within appropriate mixes of forest cover types and age classes to
promote timber production, biological diversity, and viable forest dependent fish and wildlife
habitats.

Key Findings

- Forest age and composition has changed sinégiropean settlement Available data
indicates species composition and age structure has changed since the miti8@0dste

- Aging forests. Northeast forests are aging with a shiftthe most common age class
from 41-60 yeas to 6180 years. In addition all agelasses greater than 61 have
increased from 1977 to 2012 for timberlands as a whole and the aspen forest type in
particular.

- Low productive forests. Fifty-five percent of Northeast Minnesota timberland is
classified as low productivity.

- Mortality exceedsremovals. Approximately 1.7% of the total growing stock volume is
removed annually and approximately 2.@¥%the total growing stock volume dies from
natural processes annually.

- Aging aspen stands have high mortality and low marketabilityQuaking aspen awual
mortality is estimated at 30 million cubic feet (3.4% of the growing stock volume); 43%
of which is occurring in the 680 year age class.

- Recent decrease in balsam fir and red pinéorest types Forest type changesom
1977 to 2012 show decreasaghe balsam fir and red pine forest types and increases in
other forest types.

- Imbalance in age class distribution.There is a lot of old aspen but also a significant
amount of young aspen, whereas there is very little young birch.

- Climate change vulnerability. Regional Wet Forest, Forested Rich Peatland, and Acid
Peatlandlant communitiesre projected tgee the greatest declines under future climate
scenarios.

- Regional forests serve as a large biomass and carbon reserartheast Landsape
timberland has 111 milliotons (not including foliage) of aboveground woody biomass.
Northeast Landscape forest lands sequester 652 million short tons of carbon.

- Healthy forest bird populations. Eighty-f i ve per cent of dbied nesot :
bird species use Northeast Landscape forestp@maation trends appear stable

- High seasonallocal deer densitiesHistorically deer were very rare to absent in this
region While the area stillhas some of the lowest deer densities in the state, local deer
densitiesin certain locationsan greatly increasduring late winterwhich haslimited
forestregeneration.

- Declining moose herd.Many forest wildlife species populations appear stable or
increasingbut the Northeast Minnesota moose herd has declined by 52% from 2010 to
2013.

- Increasing threat of invasive speciesinvasive species pose a significant threat to
northeastern forests including emerald ash bamdrgypsy moth

- High quality water resources. The Northeast Landscape contains world class water
resources with water flowingtotheHud s onds Bay, Atl antic Ocea
drainagesForest cover helps to maintain these outstanding water resources.

MFRCT 2™ Generation NE Landscape Plan 1-7 Conditions & Trends Report



Final Draft i January 2014

Goal 4: Economic and SociavValues. For est s within a regionos
full range of products, services, and values, including timber products, wildlife and tourism,
which are major contributors to economic stability, environmental quality, social satisfaction,
and community weibeing.

Key Findings

- Forest products are an important regional employer.Forest products manufacturing
and related sectors directly support an estimatd@02jobs within the four county
Northeast Landscapend other major forestryemployers are located near the
Landscapé border.

- Northeast is a major player in statewide timber harvest.The Northeast Landscape
forests account for 31% of the total statewide harvest.

- Local forest products demand.Mills in the Northeast Landscapand those with
procurement areas within the four county area report consumptioraoly 2 million
cords annually (approximately 75% of statewide thtalest).

- Healthy tourism sector. Tourism and recreation is a substantial and growing component
of the regional economy with total output in the Northeast Landscape exceeding $825
million and supporting nearly 15,000 falime equivalent jobs in 2011

- Seasonal, recreational, and retirement tameowners.The scenery and natural
resources of this of this regi@ttracts many seasonal and recreational homeowners,
particularly along Lake Superior and inland lakes with 45% of the homes in Cook County
utilized seasonally. Many of these homes transition from seasonal vacation use to
retirement residencies leadingao aging but wealthy population in some regions of the
Northeast Landscape.

- Increasing mining economy. In 2010 mining accourgd for over 4,000 jobs in
Minnesota, howeverferrous and noifierrous (coppenickel) mining expansioncould
add an additional 00 jobsto the region

- Diverse transportation network. The Northeast Landscape has a wide range of
transportation infrastructure which includes Great Lakes shipping and an extensive
railroad and roadway netwarkcluding Interstate 35, US Highways 2, 58dal69 in
addition to state and county highways systems.

- Tribal rights. Native Americans are the largest minority race in the region. Tarere
threeBands of Lake Superior Chippewa in the region which retain treaty rights both on
and off reservation.
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Minnesota

Goal 11 Forest Land Cover p O

MFRC Goall:Land area covered by forests withi
same or larger.

The four counties of the Northeast Landscape cover approximately 7.36 million acres, of which
over 6.78million acres are terrestrial. The data in this section shows the extent of forestlands
across the region at present and in recent decades.

1.1 Land Cover Data Surces
Presettlement Vegetation of Minnesatabased on Francis J. Marschner's originalysisdone

in the 193006 ofPallic Lanfl Surveycnetest Marsghner compiled his results in
map format which has been subsequently captured in digital format.

1990 Census Land Use and Covertegrates six different source data sets to pi®va
simplified 8category view of Minnesota's land use / cover in 30 meter grid cells.

1992GAP Analysis Projectcreated land cover datasets as part of its mission to identify habitats
that need further protection. This dataset is based on similaliteatebgery to theNational

Land CoverDatabasghowever it provides a more detailed classification system than the NLCD
and places special emphasis on natural plant communities.

2001 and 200®National Land Cover Database (NLCD$:a 16class land coveclassification

scheme that has been applied consistently across the conterminous United States at a spatial
resolution of 30 meters. NLCD is based primarily on Landsat satellite data and a variety of
supporting information.

Forest Inventory Analysis (R): is the systematic collection of data and forest informalipn

the U.S. Forest Servider assessment or analysts assess America's forests. This continuous
forest censuseports on status and trends in forest area and location; in the spemesand

health of trees; in total tree growth, mortality, and removals by harvest; in wood production and
utilization rates by various products; and in forest land ownership. This data is not meant to be
represented spatially.
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1.2. 1990Land Cover

Table 1.1 displays the 1990 census land use and cover for the Northeast Landbisapeg.this
analysis approximately 4.4 million acres of the Northeast Landscape veeestéd when the
data was collected.

Figure 1.1 illustratesthe spatial distribution of these land cover classifications shoavs the
majority of the bog/marsh/fen habitat existing in the western portion dfdneast.andscape

with forested land use across the northern and eastern portions of the landscape. Agriculture is a
relatively minor component of this landscape.thdlgh mining is only 1.1% of theandscape

Regi ono6s | litasncbnceat@tedn rthe Mesabi Range portion of the landscamel
represents major land uséocally.

It is important to note, this analysis often placed lowland forests in6tBeo g/ Mar s h/ Fe
category and therefore the combination of thi
provide a more accurate estimate.

Table 1.1. 1990 census land use and cover for the Northedsindscape.

Land Use & Cover Acres % of Total

Urban and Rural Development 79,126 1.1
Cultivated Land 13,371 0.2
Hay/Pasture/Grassland 335,643 4.6
Brushland 408,349 5.5
Forested 4,427,905 60.1
Water 627,064 8.5
Bog/Marsh/Fen 1,385,809 18.8
Mining 84,325 1.1
Totals 7,361,593 100.0

Source: MinnesotBNR GISData Deli
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Figure 1.1. 1990 census land use and cover for the Northeast Landscape.
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1.3. Spatial Forestland Cover Analysis (Presettlement, GAP, & NLCD)

Table 1.2 provides an inventory of land cover for four time periods: Presettlement
(approximately 150 years agd92, 2001, and 2006.

Figure 1.2 andFigure 1.3 illustrate land covepatterns across the Northeastndscaperior to
European settleent andn 2006. As portrayed on@f2006figure, he Northeastontinues to be
heavily forested In 2006, more than 3.43 millioacresof the Northeast Landscapeere
predicted to beipland forestlandTablel.2).

It is important to consider sampling scale when comparing modern data sets with presettlement
land cover and use caution when drawing conclusions from direct comparisons. With that caveat,
estimatedupland forestland area decreased by 22.83%3(to 3.44 millionacres)and lowland
vegetation (includes forested lowlands, shrub lowlands, and emergent herbaceous wetlands)
increased by 35.2% (1.81 ®44 million acres)from presettlement to 2006 This dvange has

been less pronounced over recent years edtimatedupland forest area decreasing by only
1.2% from 2001 to 20063(48 to 3.44 millioracres) and lowland vegetation increasing by 0.7%
(2.42 t02.44 million acres)

Due to challenges in diffentiating forested lowlands, shrub lowlands, and emergent herbaceous
wetlands using remote sensjngis difficult to assess the true extent of lowland forests in the
2001 and 2006 National Land Cover Database (NLCD) data sets.

In 1992, developed lana®vered approximately 116,000 acresl®% of the region. In 2006,
developed lan@stimatesncreased by almost 68,000 acres to an area over 183,000 acres (2.5%)
of the region. The average annual consumption of rural lands into developed lands fram 1992
2006 was approximately 4,850 acres per year.

Agricultural landestimats in contrast have decreased from 106,000 acres (1.4%) in 1992 to
under 15,000 acres (0.2%) in 2006.

Upland gasslandshavealso seen a substantial decrefreen presettlement9(4% of total) to
2006 estimateg2.5% of total). Despite this general declining trend, upland grasskimdates
haveactually increased recently from 166,443 acres in 2001 to 186,589 acres in 2006.
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Table 1.2. Land cover change in the Northeast Landscape, Presettlement to 2006.

Presettlement GAP 1992 (compared to Presettlement)
Cover Type Acres % of Acres % Acres % of Acres %
Total Change Change Total Change Change

UplandForest 4,428,714 60.1 - - 3,928,833 53.4 -499,881 -11.3
Upland Shrub 0 0.0 - - 427,374 5.8 427,374 n/a
Upland Grass 688,738 9.4 - - 292,368 4.0 -396,371 -57.6
Lowland
Vegetation 1,805,454 24.5 - - 1,878,267 25.5 72,813 4.0
Agriculture 0 0.0 - - 106,289 1.4 106,289 n/a
Developed 0 0.0 - - 115,799 1.6 115,799 n/a
Barren 0 0.0 - - 37,402 0.5 37,402 n/a
Open Water 425,582 5.8 - - 576,353 7.8 150,771 35.4
Unclassified 15,156 0.2 - - 960 0.0 -14,196 -93.7
Totals 7,363,644 100.0 - - 7,363,644 100.0 - -

NLCD 2001 (compared to GAP 1992) NLCD 2006 (compared to NLCD 2001)
Cover Type Acres % of Acres % Acres % of Acres %

Total Change Change Total Change Change

Upland Forest 3,480,330 47.3 -448,503 -11.4 3,439,594 46.7 -40,736 -1.2
Upland Shrub 472,971 6.4 45,598 10.7 473,577 6.4 605 0.1
Upland Grass 166,443 2.3 -125,925 -43.1 186,589 2.5 20,146 12.1
Lowland
Vegetation 2,424,108 32.9 545,841 29.1 2,440,580 33.1 16,472 0.7
Agriculture 14,534 0.2 -91,755 -86.3 14,843 0.2 309 2.1
Developed 182,030 2.5 66,231 57.2 183,665 2.5 1,635 0.9
Barren 40,963 0.6 3,561 9.5 46,510 0.6 5,548 13.5
Open Water 581,902 7.9 5,549 1.0 577,923 7.8 -3,979 -0.7
Unclassified 363 0.0 -597 -62.2 363 0.0 0 0.0
Totals 7,363,644 100.0 - - 7,363,644 100.0 - -

Source: MnnesotaDNR GIS Data Deli.
Note: Some changes in areas of cover types from one dataset to another may be due to changes in scale and/or classificatigiesnaskdda creation of
each dataset. However, the NLCD 2001 and 2006 datasets are directly comparable.

MFRCT 2™ Generation NE Landscape Plan 1-20 Conditions & Trends Report



Final Draft i January 2014

Figure1.2. Presettl ement | and cover in the Northea
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Figure 1.3. NortheastL andscape land over, NLCD 2006.
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1.4. The Extent of Forestland in Recent [Bcades

The NortheastLandscapeis heavily forested Kigure 1.3). In 2012 estimates forestland
encompassedearly 5.8 million (85.3%) of the Northeastandscapés 6. 8 mi |l | i on
terrestrial habitatTable 1.3). This is an increase from estimates of forestland for 1977, 1990,
and 2003 which ranged froB80.8% t083.(0% of the total land area. Comparing 1977 conditions

with 2012 conditions suggests that forestlarda increased 3% (55 to 58 million acres)

during the 35 year period.

Table 1.3. Estimated extent of forestland in the Northeast Landscape, 1972012.

Land Cover 1977 acres 1990 acres 2003 acres 2012 aces
Forestlan@ 5,483,205 5,630,435 5,484,718 5,787,419
Non-forestlan@ 1,302,516 1,155,286 1,301,003 998,302
FEIEEL 80.8% 83.0% 80.8% 853%
Forestland

Source: Forest Inventory and Analysi&imate

A FIA defines forestland as: Land that is at lek3tpercent stocked by forest trees of any size, or land formerly
having such tree cover, and not currently developed for afarest use. The minimum area for classification as
forest land is one acre. Roadside, stresiaie, and shelterbelt strips of tistbomust be at least 120 feet wide to
qualify as forest land. Unimproved roads and trails, streams and other bodies of water, or natural clearings in
forested areas are classified as forest, if less than 120 feet in width or one acre in size. Grazadsyoediating

fields, and pastures that are not actively maintained are included if the above qualifications are satisfied. Forest land
includes three subategories: timberland, reserved forestland, and other forestland.

B All terrestrial acres not desigted as forestland.

Note: Area estimates are based on FIA samples and affected by stratification of the sample into categories and by
nonsampled rates leading to some artificial variability in area estimates from survey to survey.
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Goal 21 Land Ownership y DN
MFRC Goal 2: For est s wi t hin a regionos | andsc:

ownerships, serving both public and private interests.

Data presented in this section show recent trends in forestland ownership and reserved forest
acreage.

2.1.Land Ownership Data Sources

GAP Stewardship 20Q8createdland ownership information for the entire state of Minnesota.
These data were created specifically to support the GAP Analysis Project. The base cartography
is derived from mathematically subdividdelLS quarteiquarter sections and the 4ixre
polygons hag been dissolved on the ownership values in the attribute table. Ownership reflects
surface features only. Ownership is only as current as the source information and should not be
considered comprehensive for the entire state. Land interest is expresgedhen some
organization owns or administers more than 50 percent of a forty except whefartgub
accuracy stewardship polygowsere created

Forest Inventory Analysis (FIA)s the systematic collection of data and forest information by

the U.S. Forst Service for assessment or analysis to assess America's forests. This continuous
forest census reports on status and trends in forest area and location; in the species, size, and
health of trees; in total tree growth, mortality, and removals by haimesod production and
utilization rates by various products; and in forest land ownership. This data is not meant to be
represented spatiallyut breaks forestland and timberland estimates down by ownership class

County Parcel Data: Carkon, Cook, Lake and St. Louis @unties have each developed GIS
parcel data layers which contain a variety of information including ownership and parcel size.
These data are not available to the public without purchase but some of the data is available for
government us.

National Woodland Owner Survey (NW®$s the official census of forest owners in the United
States. On an annual basis, the NWOS contacts faresowners from across the county to ask
them questions about: The forest land they own, their reasons for owning it, how they use it, if
and how hey manage it, sources of information about their forests, their concerns and issues
related to their forests, their intentions for the future of their forests, and their demographics.

2.2Land Ownership i Administration.

Ownership in the Northeast Ldscape is split between many different public and private
entities. Table2.1 andFigure2.1 were developed using GAP Stewardship 2008 data. This area
is dominated by public lands with4&% of the total land area in public ownership, of which
97.5% is owned by the State of Minnesatr the US Forest ServicEhere is just less than 2.6
million acres of private land in the Northeast Landscape.
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In many cases land ownership and managemeatiministratiorare the same; however there
are several situations where this distinction caakena dramatic difference in understanding

trends on

the | andscape.

For i

nstance

6Count

owned by the State of Minnesota, however, it is managed by the counties changing the relative
importance of counties irhé Northeast Landscape from 0.4% to 16.0% of the total land area
(Figure2.2 andTable2.2).

Table 2.1. Land ownership in the Northeast Landscape from GAP Stewardshi008.

Owner Description GAP Public Ownership Acres % of Total
Army Corps of Engineers 34 0.0
Bureau ofindian Affairs 16,772 0.2
Federal Bureau of Land Management 1,518 0.0
U.S. Forest Service 2,334,185 31.7
U.S. Park Service 180,810 2.5
Unknown 11,692 0.2
Total Federal 2,545,011 34.6
County Admin/State Forest 612,819 8.3
County Admin/State Owned 539,532 7.3
Department of Military Affairs 42 0.0
Department of Transportation 1,493 0.0
Division of Ecological Services 2,872 0.0
Division of Fish and Wildlife 27,949 0.4
State Division of Forestry 897,874 12.2
Division of Lands and Minerals 1,989 0.0
Division of Parks and Recreation 42,191 0.6
Division of Trails and Waterways 3,351 0.0
Division of Waters 253 0.0
Minnesota DNR (Undifferentiated 152 0.0
State (Undifferentiated) 2,609 0.0
Total State 2,133,125 29.0
County | County 31,960 0.4
Total County 31,960 0.4
Other Public | Other Public 16,235 0.2
Total Other Public 16,235 0.2
Total Public Ownership 4,726,330 64.2
Boise Forte Band 652 0.0
Fond Du Lac Tribe 18,440 0.3
Tribal Grand Portage Tribe 32,409 0.4
Minnesota Chippewindians 678 0.0
Nett Lake Tribe 9,513 0.1
Total Tribal 61,693 0.8
Private Conservancy| The Nature Conservancy 9,962 0.1
Private Private 2,565,659 34.8
Total Private Ownership 2,575,621 35.0
Total Project Area 7,363,644 100.0

Source: Minnesota DNBIS Data Deli
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Figure 2.1. Land ownership in the Northeast Landscapdérom GAP Stewardship, 2008
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Table 2.2. Land mana

ementn the Northeast Landscape from GAP Stewardship 2008.

Management Type Land Management Acres % of Total

Army Corps of Engineers 34 0.0

Bureau of Indian Affairs 3,416 0.0

Federal Bureau of Land Management 1,518 0.0
U.S. Forest Service 2,334,010 31.7

U.S. Park Service 180,810 2.5

Unknown 11,692 0.2

Total Federal 2,531,480 34.4
Department of Military Affairs 42 0.0

Department of Transportation 1,493 0.0

Division of Ecological Services 13,828 0.2

Division of Fish and Wildlife 27,949 0.4

Division of Forestry 893,074 12.1

State Division of Lands and Minerals 1,989 0.0
Division of Parks and Recreation 42,141 0.6

Division of Trails and Waterways 3,351 0.0

Division of Waters 253 0.0

Minnesota DNR 152 0.0

State of Minnesota 2,609 0.0

Total State 986,881 134
Carlton County 74,574 1.0

County Cook County 4,642 0.1
Lake County 152,340 2.1

St Louis County 946,821 12.9

Total County 1,178,378 16.0
. Municipal 12,257 0.2

Other Public University 3,978 0.1
Total Other Public 16,235 0.2
Total Public 4,712,974 64.0
Boise Forte Band 652 0.0

Fond Du Lac Tribe 20,681 0.3

Tribal Grand Portage Rgservation 11,116 0.2
Grand Portage Tribe 32,409 0.4

Minnesota Chippewa Indians 678 0.0

Nett Lake Tribe 9,513 0.1

Total Tribal 75,049 1.0
Private Conservancy| The Nature Conservancy 9,962 0.1
Private Private 2,601,369 35.3
Total Private 2,611,331 35.5
Total Project Area 7,363,644 100.0

Source: Minnesota DNR GIS Data Deli
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Figure 2.2. Land management in the Northeast Landscape from GAP Stewardship, 2008.
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2.2.1.School Trust Lands

When Minnesota became a state in 1858, sections 16 and 36 of every township were granted to
Minnesota from the federgovernment to support schools. Alternative sections, referred to as
Indemnity Lands, were granted when sections 16 and 36 had already been claimed, were
reserved for an Indian reservation, or were under water. The grant ultimately resulted in 2.9
million acres being given to the state for the use of the public schools and the Minnesota
Constitution established the Permanent School Fund (PSF) to ensuteriorfignding would be
generated from accumulated revenues from theflanplublic education. As a rek, these lands

are owned by the state in trust for all public schools of Minnesota, they are not owned by the
local school district. Also included in school trust lands today are remaining lands from two
other federal land grants: the Swampland granalmfut 4.7 million acres in 1860, and the
Internal Improvement grant of 500,000 acres in 1866.

By 1900, much of this land had been sold to support public schools. Today roughiylidn
acres (31%of the original 8.1 million acr@sof school trust landand an additional 1 million
acres of mineral rights remain and are managed by the DN&ast majority ofthese lands are
locatedin the nortlern forested portioof the statevith nearly 800,000 (3&) acres found in the
Northeast Landscape, accountifig almost 11% of the regional land covdrable 2.3 and
Figure2.3).

In 2013, the Minnesota Legislature established the 12 member Legislative Permanent School
Fund Commission to advise the Department of Natural Resources and the school trust lands
director on the management of permanent school fund land and review legisl&ticimgf
permanent school fund land. The commission is required to review statutes and recommend any
changes necessary for provident utilization of school trust lands, and to report annually to the
legislature with recommendations for management of schasil fund lands to secure lotgrm
economic return for the permanent school fund. The impact of this new commission on
management of school trust lands in Northeast Minnesota is unknown but there may be changes
in ownership and/or management of thesedandhe near future.

For more information visitwww.dnr.state.mn.us/aboutdnr/school lands/index.html

Table 2.3. School trustlands in the Northeast Landscape.

School Trust Land Type Northeast Landscape Minnesota

(GAP Land Ownership 2007)| Acres % of Total Acres % of Total

Indemnity School (Trust Fund 146,339 2.0 286,344 0.5
Internal Imp (Trust Fund) - - 6,093 0.0
School(Trust Fund) 270,259 3.7 641,892 1.2
Swamp (Trust Fund) 315,432 4.3 1,376,894 2.5
Trans. School (Trust Fund) -- -- 80 0.0
Trust Land 73 0.0 73 0.0
University (Trust Fund) 67,413 0.9 80,772 0.1
Total Trust Lands 799,515 10.9] 2,392,148 4.4
Total Region 7,363,644 - | 53,997,289 -

Source: Minnesota DNR GIS Data Deli
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Figure 2.3. School trust lands in the Northeast Landscape, 2007.
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2.3.Forestland ManagemenfAdministration

The Forest Inventory Analys{(&IA) reportsownershipadministratioron forestland whereas the
GAP Stewardship 2008 data reports on all laffdhere are an estimated 5.@8llion acres of
forestland in the Northeast Landscape, split amadginistrationclasses as shown Figure2.4
andTable2.4. The three classes of forestlands are defined as follows:

1 Reserved forestlands Lands on which timber production grohibitedby statute or
administrative regulatianSee Figure 2.5 for a map of reserved timberlands in the
Northeast Landscape.

1 Timberlands Forest land that is producing or is capable of producing crops of industrial
wood and not withdrawn from timber ligiation by statute or administrative regulation.
(Note: Areas qualifying as timberland are capable of producing in excess of 20 cubic feet
per acre per year of industrial wood in natural stands. Currently inaccessible and
inoperable areas are included.)

1 Other forestland$ Lands not capable of producing industrial wood at a sufficient rate.
Relatively little of the forestland in the Northe&sindscapd 3. 6 %) i s O6ot her f

The Northeastandscapdias gaine@n estimate®.5% forestland from 1970 2012 Table2.5)

andhas a greater proportion ptiblic lands compared to the state as a whbéble2.6). The

ratio of public forestland to private forestlahddchanged little between 1977 ag@12for the

counties, Northeast Landscape, aheé stateof Minnesota There is a distinct difference
between counties with Carlton County averaging approximately 0.57 acpasblic land for

every acre of private land up to Cook County with approximately 5.54 acres of public for every
acre of private land. Across the landscape there has been an average of approximately 2.40 acres
of public land for every acre of privatenldin the Northeast Landscape.

Figure2.5 and Table2.7 show the acreage state and federal areas in which timber harvesting

is prohibited or highly restricted. These reserved lands accouantbestimated.36 million

acres or 18.5% of the Northeast Landscape. Most of the reserved land (1,285,560 or 94%) lies
the along th&€anadian border in the Boundary Waters Canoe Area Wildefhasd Voyageurs
NationalPark.Notethat the otal acres of the BWCAW have not changed since the 1978nklct

acre discrepancies are due to changes in the methods of accounting for surfacaereester
Discrepancy in Voyageur National Park acreage resulted from the removal of the Koochiching
County portion of the parik the most recent analysis
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Figure 2.4. Distribution of forestland in the Northeast Landscape by owner/administrator,

2012.
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Source: 2012 Forest Inventory Analysis estimate.

Table 2.4. Estimated forestland ownership in the Northeast Landscape012. (Values are

acres.)
Type of forestland
Ownership Group Forestland Timberland Reserved Other forestland
forestland
Federal 2,157,372 | 1,273,640 846,170 37,562
State 877,436 778,516 49,841 49,079
County and Municipal | 1,089,188 [ 1,025,180 6,279 57,729
Private 1,663,421 | 1,601,873 0 61,548
Native American 93,327 93,327 0 0
Forest Industry 180,299 177,136 0 3,163
Er‘i’\;:tgdus"'a' 1,389,795 | 1,331,410 0 58,385
Total 5,787,417 | 4,679,209 902,290 205,918

Source: Forest kentoryAnalysisestimate.

Note: The FIA database combirfgative American, Forest Industry, and Nomdust r i al

some analysis these categories cannot be separated due to disclosure laws.

MFRCT 2™ Generation NE Landscape Plan

2-32

Conditions &Trends Report

Private



Final Draft i January 2014

Table 2.5. Estimated ownership of forestland in theNortheast Landscape and percent
change from 1977 to 2012. (Values are millions of acres.)

1977 1990 2003 2012 Ownership %
Ownership forestland | forestland | forestland | forestland | change from
acres acres acres acres 1977 to 2012
Federal 1,992,662| 2,159,331 2,039,180| 2,157,372 8.3
State 783,577 | 740,987 | 866,134 | 877,438 12.0
County and Municipal 1,060,939| 1,054,566, 974,420 | 1,089,188 2.7
Private 1,646,026| 1,675,551| 1,604,984| 1,663,421 1.1
Native American N/A N/A 48,464 93,327 N/A
Forest Industry N/A N/A 273,411 | 180,299 N/A
Non-industrial private N/A N/A 1,283,109| 1,389,795 N/A
Total 5,483,204| 5,630,435| 5,484,718| 5,787,419 55
Source: Forednventory and Analysis estimate
Note: The FIA database combines Native American, Forest IndustrtiNard ndust r i al Private as ¢

some analysis these categories cannot be separated due to disclosure laws (Labeled N/A when data is not available).
Note: Area estimates are based on FIA samples and affected by stratification of the sampiegotiesand by
nonsampled rates leading to some artificial variability in area estimates from survey to survey.

Table 2.6. Estimated public to private forestland ratio, 1977, 1990, 2003, and 2012.

Ratio 1977 | 1990 | 2003 | 2012
Carlton County 0.58 0.57 0.59 0.57
Cook County 5.21 5.86 5.94 5.17
Lake County 3.72 4.55 4.20 4.45
St. Louis County 1.98 1.91 1.95 2.07
Northeast Landscapg 2.33 2.36 2.42 2.48
Statewide 1.27 1.29 1.30 1.24

Source: Forest Inventory and Analysiimate
Note: Area estimates are based on FIA samples and affected by stratification of the sample into categories and by
nonsampled rates leading to some artificial variability in area estimates from surveydg.surv

Table 2.7. Acres of reserved lands within the Northeast Landscape. (Data represent areas
within statutory boundaries.)

o)
1951 | 1060 | 1970* | 1999* | 20132 | Z0OfNE
Landscape
State parks: 9,140 | 11,152 | 25744 | 44,016 | 62151 0.8
Waysides
Scientific& N/A N/A N/A 13,990 15,230 0.2
Natural Areas
Voyageurs N/A N/A N/A 218,054 | 189,619 2.6
National Park
Boundary Watery -\ | 1,061,973 1,084,105 1,098,057 1,095,941  14.9
Canoe Area
_Fr*g;el"’ed Lands| g 140 | 1,073,125| 1,111,822| 1,378,849| 1,362,941] 185

'Source: 1999 Minnesota Northeast Regional Landscape 06C
2Source: Minnesota DNR GIS librarydata clippedo the boarder of the four NBunties.
N/A denotes that either a designation did not exist or data were not available for a given time period.
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Figure 2.5. Reserved forestlands in the Northeast Landscape.
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2.4. Public land sales and exchanges

The following tables (&.to 211) show the land purchases, disposals, and exchanges over recent
years forthe Superior National Forest, DNR, St. LoGigunty,andLake County.

The Superior National Forest (SNF) hegerienced a net gain of approximately 22,000 acres
from 1987 to 201ZTable2.8). Annual change in the SNF has been relatively small but has been
positive for neast the entire time period. The SNF experienced a net loss only during the 1992
and 2012 fiscal years.

The Minnesota Department of Natural Resources experienced a net gain of &f&5&om
1993 to 2013. Eighty one percent of tleed was in Lake an8t. Louis ounties and only 4.5%
of the net gained acres were in Carlton Co\fiigble2.10).

Data was not available on annual land exchanges in Carlton Countytiatghef publication.

Cook County does not currently have data on annual land excharggesJanuary 201300k
County had4,224 acres of tax forfeit land which agly 0.44% of their total land are@®nly

9.22% ofCo o k C 09d4x/81lyadresre currently taxableCook County iscurrently in the
process of exchanging their remaining BWCA Wilderness lands with the US Forest Service for
lands which can be used for tower installation and gravel development.

Lake County experienced a net gain of joser 1,000 acres between 1997 and 2(02de
2.11). The majority of this gain came when the DNR conve¥gd@d0 acres to Lake County by
the DNR in 2000.

Saint LouisCounty experienced a net gain of 20,316 acres between 1987 and 2012. The majority

of this net gain came in the | ate 19806s and

County has experienced a net loss of 8,927 {Giade2.12).
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Table 2.8. Superior National Forestland purchases, exchanges, and disposals, 12812 (in

acres).
Year Purchases Exchanges® Disposals Net gain
1987 0 1,036 0 1,036
1988 13 2,142 0 2,155
1989 300 4,282 3,391 1,191
1990 125 5,522 3,700 1,947
1991 100 7,112 6,611 601
1992 580 4,491 11,967 -6,896
1993 2,483 7,318 6,751 3,050
1994 5,821 1,386 1,197 6,010
1995 4,572 0 3 4,569
1996 240 5,333 220 5,353
1997 122 1,442 1,426 138
1998 0 0 0 0
1999 0 0 0 0
2000 70.57 31.9 0 102.5
2001 200 (160 of whlch 5184 0 718.3
was a Donation
2002 73.6 (.1 of wh_lch 2813 0 3549
was a Donation|
2003 662.12 16.4 0 678.5
2004 322.7 (40 of Wr_nch 3110 0 633.7
was Donation)
2005 425 (1.75 of Wh_lch 100 0 1425
was Donation)
2006 47.8 (4.3 of Whlch 0 162 316
was Donation)
2007 47.7 40 3.1 84.6
2008 22.3 0 0.5 21.8
2009 33.5 0 0 33.5
2010 30.2 788.2 0 818.4
2011 0 0 0 0
2012 12.4 (4.2 of Whlch 764.6 0 7529
was Donation)
Total 15921.4 41,386.5 35,285.7 22,0222

A Exchange acres are net acres gained in land exchanges.
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Table 2.9. Summary of Superior National Forestland donations, purchases, an@xchanges,

2000-2012.
32;?' Case Acres County
The Trust for Public Lands (Hilliard) Purchase 3.4 Lake
2000 The Trust for Public Lands (NundafilPurchase 67.2 Cook
Boundary Waters land & Timber Ltd. (AcquiredExchange 191.9 St. Louis
Boundary Waters land & Timber Ltd. (Conveyédgxchange 160.0 St. Louis
County of Lake (Acquired) Exchange 527.3 Lake
2001 County of Lake (Conveyed) Exchange 40.9 Lake
Priscilla Evan$ Purchase 40.0 Lake
Martin Radtkei (Donation) 160.0 Lake
Bradely Gerlachi Donation 0.1 Cook
The Trust for Public Lands (NundahiZ} - Purchase 33.8 Cook
County of St. Louis (Acquired) Exchange 221.4 St. Louis
2002 County of St. Louis (Conveyed)Exchange 44.7 St. Louis
County of St. Louis P2 (Acquiredl)Exchange 127.0 St. Louis
County of St. Louis P2 (ConveyetlExchange 22.4 St. Louis
The Trust for Public Lands (KrekelbergPurchase 39.8 St. Louis
The Trust for Public Lands (AdamsPurchase 5.5 Cook
The Trust for Public Lands (Brandenburd@urchase 560.0 Lake
2003 The Trust for Public Lands (FisherPurchase 64.6 St. Louis
The Trust for Public Lands (Johnsaerurchase 32.1 St. Louis
Ojibway Summer Home Group (AcquiredExchange 88.8 St. Louis
Ojibway Summer Home Group (ConveyédExchange 72.3 Lake
Cook County (Acquired) Exchange 316.5 Cook
Cook County (Conveyed) Exchange 55 Cook
William & Barbara Jean Rom 40.0 Lake
2004 The Trust for Public LandsPurchase 280.0 Lake
Donald& Valerie Belandi Purchase 25 Lake
Martin & Donna Radtké Donation 40.0 Lake
Tracy Kleini Purchase 40.0 St. Louis
John Swensonh Purchase 0.7 Lake
2005 Lake Superior Land Cd.Purchase 8.4 St. Louis
LeRoy & Ruth Browri Donation 1.8 Lake
Greg & Jeanie Wright (Acquired) Exchange 160.0 Cook
Greg & Jeanie Wright (Conveyed)Exchange 60.0 Cook
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Table 2.7. Continued.

';':g?l Case Acres County
Trappers Landing Lot 2 (Aho/Smithi )Conveyed 15 Lake
Trappers Landing Lot @Marietta )i Conveyed 25 Lake
Trappers Landing Lot 4 (SengérConveyed 14 Lake
Trappers Landing Lot 6 (ShervheiinConveyed 2.5 Lake
2006 Trappers Landing Lot 8 (ShervheiinConveyed 1.3 Lake
Okstadi Conveyed 0.7 Lake
Berduscd Purchase 43.5 Cook
D Andersori Donation 4.3 Lake
Trappers Landing Lot 9 (ShervheiinConveyed 2.1 Lake
Trappers Landing Assoc. Outlot A & BConveyed 4.2 Lake
Timothy Shawi Conveyed 1.2 Lake
Thomas Savré Conveyed 1.9 Lake
2007 Randy Correll (Acquired) Exchange 760.0 Lake
Randy Correll (Conveyed) Exchange 720.0 Lake
The Trust for Public Lands (Long Islandl$- Purchase 12.5 St. Louis
The Trust for Public Lands (ClarkePurchase 35.2 St. Louis
Hubert Nelsori Conveyed 0.2 Cook
2008 JonBuccheiti Conveyed 0.2 Cook
The Trust for Public Lands (Long Islane2%- Purchase 22.3 St. Louis
Robin Twitei Conveyed 0.4 St. Louis
2009 Trappers Landing Lot 5 (Isabella)Conveyed 1.0 Lake
The Trust for Public Lands (Long Island NPurchase 21.3 St. Louis
The Trust for Public Lands (Chainsaw SisterBurchase 335 St. Louis
The Trust for Public Lands (Domine Wolf IslanéllP- Purchase 30.2 St. Louis
2010 South Kawishiwi Cabin Group (Acquired)Exchange 197.2 Lake
South KawishiwiCabin Group (Acquired) Exchange 1,015.6 St. Louis
South Kawishiwi Cabin Group (Conveyedfxchange 424.6 Lake
Romi Donation 4.2 Lake
2012 Romi Purchase 8.2 Lake
Lake County Rifle Lake (Acquired) Exchange 2,854.3 Lake
Lake County Rifle LakéConveyed) Exchange 3,619.0 Lake

Source: Superior National Forest staff.
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Table 2.10. DNR land acquisition and disposal history for 1993 to 2013

Acquired Finalized Land exchange _

County . Net gain in acres
acres sold acres relinquished acres

Carlton 3,8034 541.3 1430 3,1191
Cook 11,7778 345.1 1,9478 9,484.9
Lake 38,1991 1,083.3 7,9134 29,202.4
St. Louis 31,9423 2,8178 2,974.3 26,1502
Total 85,722.5 4,787.5 12,978.4 67,956.6
Source: DNRDivision of Lands and Minerals.
AThis data only includes Afinalizedd transactions whe

transactions from the last2years maybe not be included as they have not completed the finalization process.

Table 2.11. Acresforfeit, sold, exchangd, or repurchasal and soldin Lake County, 197 to

2012.

Year Acresfc;g[e)ﬁ,rcifshe%nged, or Acres sold

1997 4 143
1998 189 319
1999 95 54
2000 2,740 1
2001 372 578
2002 40 217
2003 381 362
2004 673 607
2005 1,508 1,780
2006 272 545
2007 165 214
2008 30 114
2009 112 43
2010 333 663
2011 1 82
2012 171 266
Total 7,087 5,988

Source: Lake County Land Department
d from FaCyementf iicrmtlbioenu foofr Tax 0
Note: The report uses figures from July dune 30. (i.e. 2012 is the acreage from July 1, 201ine 30, 2012)
Note: 2,740 acres were conveyed to Lake County by the DNR in 2000.

Compil e

reports submitted
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Table 2.12. St. Louis County: acres forfeit and sold, 1987 to 2012.

Year Acres forfeit Acres sold Net gain
1987 1,582 937 645
1988 2,643 1,471 1,172
1989 9,734 832 8,902
1990 3,060 670 2,390
1991 14,743 816 13,927
1992 2,414 2,581 -167
1993 3,585 2,102 483
1994 1,376 1,789 -413
1995 2,231 2,165 66
1996 1,151 1,038 113
1997 4,207 2,082 2,125
1998 1,065 2,663 -1,598
1999 864 1,767 -903
2000 926 2,121 -1,195
2001 774 1,398 -624
2002 1,339 1,315 24
2003 2,009 1,333 676
2004 146 391 -245
2005 1,316 1,653 -337
2006 90 2,005 -1,915
2007 616 1,715 -1,099
2008 280 977 -697
2009 379 1,046 -667
2010 585 743 -158
2011 447 652 -205
2012 781 765 16
Net change 1987 2012 20,316

Source: St. Louis County Land and Minerals Department.
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2.5. Ownership fragmentation
2.5.1. Parcel sizes of nemdustrial private family forest lands

Data on parcel size of family forestland was collected by the USDA Forest Sentigédrand
2006 (publish year) through the National Woodland Owner Suivatyl€2.13).

For this survey, the US Forest Service defiiedmily Forestland as: families individuals,

trusts, estates, family partnerships, and other unincorporated groups of individuals that own
forest lang where forest land is defined as land at least 10 percent stocked by forest trees of any
size, including land that formerly had suchketrcover and that will be naturally or artificially
regenerated. The minimum area for classification of forestwasd acre More information on

the NWOS can be found atww .fia.fs.fed.us/nwos/

In 1990, otal family forestland acreage wastimated al,306,200acres or approximately 29%
of total timberland and 24% of total forestland. By 20b@& estimatedotal family forestland
acreage had decreased to 1,141,800 acres in Northeastern Minnesotagitahadhiching
County). Survey respondents indicatdtetmajority(1990,68.1% 2006, 66.9% of this family

forestand is held in parcel sizes of at least 50 a¢Feégure 2.6). Figure 2.7 showsownership

size class datfor family forestandacreage in the Northeast astdtewde.

Figure 2.8 shows theestimateddistribution of family forestlandwners by ownership size class
statewide and in Northeastern Minnestytam National Woodland @ner Surveyrespondents
Nearly half (49.5%) of all family forestland ownerspondentén the state of Minnesota have
properties less than nine acres. In Northeastern Minnegmeaoximately half (48.7%) of all
family forestland landowneespondentlave properties between 10 and 49 acres.

Table 2.13. Estimated area of family forestland acres by ownership size class in
Northeastern Minnesota”, in 1990 and 2006. (Values are thousands of acres.)
Ownership size class (in acres)
100 500- | 1000

1-9 1049 | 50-99 499 999 4999 5000+ | Total

1990 NE MN area
of timberland 63.0/ 353.5| 253.5| 359.7| 53.6 24.6| 198.3| 1306.2
(thousands of acreg

1990 % of total 4.8 27.1 194 27.5 4.1 1.9 15.2| 100.0

2006 NE MN area
of timberland 28.0] 350.2| 273.2] 420.3| 49.0 21.0 0.0 1141.8
(thousands of acreg

2006 % of total 2.5 30.7 23.9 36.8 4.3 1.8 0.0 100.0

Source: National Woodland Owner Survey conducted in 1990 and from 2002 té® REBISS Forest Inventory and
Analysis database.

A Koochiching County was included in Northeast Minnesota for the National Woodland Owner Survey and could
not be removed for this analysis
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Figure 2.6. Estimated dstribution of family forestland acres by ownership size class in
Northeastern Minnesotd' from NWOS respondentsin 1990 and 2006.
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Source: National Woodland Owner Survey conducted in 1990 and from 2002 td RCEFS Forest Inventory and
Analysis database.

A Koochiching County was included in Nbeast Minnesota for the National Woodland Owner Survey and could
not be removed for this analysis.

Figure 2.7. Estimated dstribution of family forestland acres by ownership size class
statewide and in Northeastern Minnesot& from NWOS respondents in2002 to 2006.
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Source: National Woodland Owner Survey conducted from 2002 to RQOSFS Forest Inventory and Analysis
database.

A Koochiching County was included in Northeast Minnesota for the National Woo@lamér Survey and could
not be removed for this analysis.
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Figure 2.8. Estimated distribution of family forestland owners by ownership size class
statewide and in Northeastern MinnesotaA from NWOS respondentis 2002 to 2006.

60

50 A

Respondents
w S
o o

Percent of NIPF Owner
N
o

i

B Minnesota
O Northeast Minnesota

1-9

10-49

50-99

100-499 500-999

Ownership Size Class (acres)

1000-4999 5000+

Source: National Woodland Owner Survey conducted from 2002 to RQUBFS Forest Inventory and Analysis

database.

A Koochiching County was included in Northeast Minnesota for the National Woodland Owner Survey and could

not be removed fathis analysis.

2.5.2. Parcel sizes of all private lands

Data on parcel size of family forests in Section 2.5.1 indicated that 48.7&4miy§ forestland
landownersurvey respondentsave properties between 10 and 49 actésng County GIS
parcel datafor the four northeast counties which includes all private ownership (residential,
commercial, rural, forestland, etcljable 2.14 shows 98.2% of all private parceis the
Northeast Landscape are less than 50 acres with 64.6% less than fiveNateethis data
includes both rural and urban parcels.

Table 2.14. Number of private parcels in the Northeast Landscape bgize class, 2013.

Ownership size 100 | 500 | 2500

class (in acres) = S 2lae) | SUEE 499 | 2499 | 4999 SLEwe| Vel
Carlton County| 14 155/ 3,709| 8576| 175 28 0 0 0| 26,643
Cook County 5,049| 1,540 1,418 157 49 0 0 0 8,213
Lake County 9,054| 2,237| 5,646 48 31 1 0 0| 17,017
St. Louis 105,437| 16,769 29,596 2,337| 944| 36 0 0| 155,119
County

Northeast | 153 695 24,255| 45236 2,717| 1,052| 37| 0O 0| 206,992
Landscape

% of parcels in

Northeast 646 11.7 219 1.3 0.5 0.0 -- -
Landscape

Source: Carlton, Cook, Lake, and St. Louis County
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2.5.3. Private land ownership tenure.

Data on private family forestland ownership tenume Northeastern Minnesota (includes
Koochiching County) was collected by the USBorest Service in 2006 (publish year) through
the National Woodland Owner Survesidure2.9 andFigure2.10). Based on survey resp@is
2006, approximately 43% damily forestlandacreshadbeen owned by the same owner for 25
49 years, while 16.3% of the totimily forestland acres were owned for less than 10 years.
Figure2.10 shows a little more thma40% of thefamily forestland owneresponderst have held

the property for 2819 years.

Figure 2.9. Estimated dstribution of family forestland acres in Northeastern Minnesotd'
by ownership tenure classrom NWOS respondents,2002 to 2006.
45.0
40.0 - E Minnesota
35.0 - ONortheast Landscape
30.0
© 25.0 -
£ 20.0 -
15.0 -
10.0
5.0

0.0 . .

<10 yrs 10-24 yrs 25-49 yrs 50+ yrs No Answer

Source: National Woodland Owner Survey conducted from 2002 to RQOBFS Forest Inventory and Analysis
database.

A Koochiching County was included in Northeast Minnesota for the National Woodland Owner Survey ldnd cou
not be removed for this analysis.

Percent of Forestland

Figure 2.10. Estimated dstribution of family forestland owners in Northeastern
Minnesota” by ownership tenure classrom NWOS respondents, 2002 to 2006.
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Source: Natioal Woodland Owner Survey conducted from 2002 to 20Q8SFS Forest Inventory and Analysis
database.

A Koochiching County was included in Northeast Minnesota for the National Woodland Owner Survey and could
not be removed for this analysis

MFRCT 2" Generation NE Landscape Plan 2 - 44 Conditions &Trends Report



Final Draft i January 2014

2.5.4. Privateland acquisition method.

Data on family forest land acquisition method in Northeastern Minnesota (includes Koochiching
County) was collected by the USDA Forest Service in 2006 (publish year) through the National
Woodland Owner SurveyF{gure 2.11 and Figure 2.12). Just under 80% diamily forestland
acreage angroperties weracauired via purchasbased on NWOS response

Figure 2.11. Estimated dstribution of family forestland acres in Northeastern Minnesota'
by owner acquisition methodfrom NWOS respondents 2002 to 2006.
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Source: National Woodland Owner Survey conducted from 2002 to RQOBFS Forest Inventory and Analysis
database.

A Koochiching County was included in Northeast Minnesota for the National Woodland Owner Survey and could
not be removed for this analysis.

Figure 2.12. Estimated dstribution of family forestland owners in Northeastern
Minnesota" by acquisition methodfrom NWOS respondents 2002 to 2006.

¢ 90.0
(D)

£ 80.0 1
S 70.0 -
2 60.0 -
50.0 -
40.0 -
30.0 -
20.0 -
10.0 1

E Minnesota
ONortheast Landscape

Percent of Forestla

I —

Bought Inherited Gifted No Answer

o
o

Source: National Woodland Owner Survey conducted fron2 202006i USFS Forest Inventory and Analysis
database.

A Koochiching County was included in Northeast Minnesota for the National Woodland Owner Survey and could
not be removed for this analysis.
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2.5.5. Private landowner age.

Data on family forestandowner age in Northeastern Minnesota (includes Koochiching County)
was collected by the USDA Forest Service in 2006 (publish year) through the National
Woodland Owner SurveyF{gure 2.13 and Figure 2.14). Based on survey response 2006,
approximately 34% of all family forestland by acreage and owners was owned by people greate
than 65. This is in stark contrast to the less than one percent of private land owned by
individuals less than3years of age. Owners in the Northeast Landscape tend to be older than
those across the state of Minnesota.

Figure 2.13. Estimated dstribution of private forestland acres in Northeastern Minnesota
by owner age classrom NWOS respondents 2002 to 2006.
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o O ©o o1 o O
1 1 1 1 1 1

— N

<35 35-44 45-54 55-64 65-74 75+ No Answer
Owner Age

Source: National Woodland Owner Survey conducted from 2002 to RQOBFS Forest Inveory and Analysis
database.

A Koochiching County was included in Northeast Minnesota for the National Woodland Owner Survey and could
not be removed for this analysis.

Figure 2.14. Estimated dstribution of private forestland owners in Northeastern
Minnesota” by ownership form from NWOS respondents 2002 to 2006.
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Source: National Woodland Owner Survey conducted from 2002 to RQOBFS Forest Inventory and Analysis
database.

A Koochiching County was includein Northeast Minnesota for the National Woodland Owner Survey and could
not be removed for this analysis.
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2.5.6. Private land ownership form.

Data on family forestland ownership fornm Northeastern Minnesota (includes Koochiching
County)was collectedy the USDA Forest Service in 2006 (publish year) through the National
Woodland Owner Surveyr{gure 2.15 and Figure 2.16). Based on survey response 2006
approximately84% of all family forestland was owned individually or jointly. This trend was
even higher for forestland owners where nearly 94% of the forestland ownersdreidual or
joint.

Figure 2.15. Estimated dstribution of private forestland acres in Northeastern Minnesot&

by ownership form from NWOS respondents 2002 to 2006.
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Source: National Woodland Own&urvey conducted from 2002 to 2008JSFS Forest Inventory and Analysis
database.

A Koochiching County was included in Northeast Minnesota for the National Woodland Owner Survey and could
not be removed for this analysis.

Figure 2.16. Estimated dstribution of private forestland owners in Northeastern
Minnesota" by ownership form from NWOS respondents 2002 to 2006.
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Source: National Woodland Owner Survey conducted from 2002 to RQO6SFS Forest Inventoryna Analysis
database.

A Koochiching County was included in Northeast Minnesota for the National Woodland Owner Survey and could
not be removed for this analysis.
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2.6. Forest Stewardship Plans

According to the Minnesota Department of Nat
AThe DNR Forest Stewardship Program provides technical advice andrdogg forest
management planning to interested landowners. All aspects of the program areryolBfgas

are designed to meet landowner goals while maintaining the sustainability of the land. The entire
property except active f a(F®PRP20I8) areas, i s cove

It should be noted that not all private forest land is eligible fBorast Stewardship Plan; for
example, a landowner must have at least 20 eligible acres to enrolfoidsted land that meets
certain criteria is eligible for the program as well; examples include agricultural land that will be
converted to forest and ndarested wetland@Arends et al. 2009).

The Spatial Analysis Project (SAP) was conducted by the Minnesota DNR Forestry Private
Lands Program in 2006. The purpose of the SA
l evel of Abenefitofgakeséed st e Bemerappfactois phat ware k . 0
determined to fAcontribute to the overal/l ben
mapped, overlaid, and scored, and then scores were weighted by the importance of the factor.
The resulting sores were then classified into low, medium and high potential benefit gained by
active forest stewardship.Similar to Forest Stewardship Plan eligibilithet SAP process
considered other factors in addit to areas of existing foregherefore nofforested areas may

have also been identified as gaining potential befrefit forest stewardshipMore information

on this process can be founchép://www.fs.fed.us/na/sap/products/mn.shifbISFS 2009).

To quantify Forest Stewardship Plan accomplishments, the USFS asked the states to designate
Important Forest Resource Areas (IFRA). Accomplishments would then be based on how much
of those areas are covered by current forest stewardship (plams are current for 10 years in
Minnesota). For the IFRAs in Minnesota, the medium and high areas delineated in the SAP were
used.

Forest stewardship plan areas in Minnesota were compared against the TEBI&2.15 lists

the accomplishments for Minnesota staide and within theNortheast Landscapir forest
stewardship plans current as of the end of the Federal Fiscal Year (Sept. 30, 2013). IFRAs across
the State were a4.2 coverage. In thé&lortheastLandscape, IFRAs were &t0% coverage
(Figure2.17).
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Table 2.15. Areas covered by Forest Stewardship Plans compared to Important Forest
Resource Areas (IFRA)In the Northeast Landscape

Acres covered by current forest stewardship plar 106,835
Acres of Important ForeResource Areas 1,815,382
Northeast -
Acres in Important Forest Resource Areas cover 80 817
by current Forest Stewardship Plans ’
Acres covered by current forest stewardship plar, 618,682
. Acres of Important Forest Resource Areas 9,898,192
Minnesota -
Acres inlmportant Forest Resource Areas covere 415.893
by current Forest Stewardship Plans '

Source: SpatialAnalysis Project (SAP), Minnesota DNR Forestry Community and Private Lands Program (2006).
For further information on this data, contact the MN DRiR/ate Forest Management Program.

Notes The SAP that created the IFRA used GAP Land Cover (1992) data to determine forested acres. IFRA acres
exceed 1992 forested acres because the SAP process considered areas of potential forest gain and dckeas that cou
have significant effect on forests as well. Acres covered by forest stewardship plans only include forest stewardship
plans submitted to the DNR; other plans may exist that were not submitted to the DNR.
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Figure 2.17. Areas covered by Forest Stewardship Plans compared to Important Forest Resource Areas
(IFRA) in the Northeast Landscape.
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Source: SpatiaAnalysis Project (SAP), Minnesota DNR Forestry Community and Private Lands Program (2006)
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2.7. Taxes

Property taxes in the Northeast Landscape exceeded $313 million in 28GR 2.16). Only

0.1% ($335,759) of the total property tax dollars was from Managed Fbaest in the
Northeast Landscape. This was true across the counties with the highest percentage of total
dollars from Managed Forest Land was in Lake County with 0.5%. Cook County was the only
county with more property tax dollars coming from Seasonal daéonal Residential than
Residential although it is nearly equal in Lake Courigthle 2.16). Nearly 77% off the total
property tax dollars were from St. Louis Copmvith Carlton County coming in second at 13.9%

(Table 2.16).

Annual gross sales in the northeast landscape exceed $9.2 billion with total sales and use tax of
neaty $200 million (Table2.17). St. Louis County accounts for over 83% of the total sales and
use tax. St. Louis has the fifth highest total sales and use tax fdresoinMinnesotaTable

2.18).

6Payment s

i n

Lieu of

Taxesbd

(PILT)

ar e

paymen

property taxes due to ndaaxablepublic lands within their boundaries. PILT payments help local
governments carry out services such as firefighting and polatection, construction of public
schools and roads, and seaattrescue operations. The formula used to compute the payments
is contained in the PILT Act and is based on population, receipt sharing payments, and the
amount ofpublic land within an affeted county. PILT paymenta the northeast Landscapg

the Minnesota DNR have doubled in the last ten ye@eble 2.19) PILT payments by the US
Forest Service for Superior National Forest lands were just over $750,000 in 2012 which was
down from a peak d81,793,846 paid in 2009 able2.20).

Table 2.16. Total net property tax and estimated distribution among selected use classes in
the Northeast Landscape, 2013. (Values are dollars.)

Carlton Cook Lake St. Louis Northeast
Landscape

Farm $3,922,707 $915,325 $2,293,751] $12,982,874 $20,114,657
Timber/Managed
Forest Land $105,186)  $13,559|  $85,704|  $131,310,  $335,759
Seasonal Recreational
Residential $1,958,679 $6,024,965 $5,082,880 $22,048,454 $35,114,979
sfj'ﬂiﬂt)'a' (Homestea $20,583,579 $2,651,746 $5,411,52q6 $113,735,787 $142,382,637
Total $43,573,044 $11,913,164 $17,465,644 $240,762,814 $313,714,664

Source: MN Department of Revenue.

Not e: Ther e

ar e

cl asses

besi des

t h

os e

|l i sted;
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Table 2.17. Sales and uses taxes in the Northeast Landscape, 2011. (Values are millions of

dollars.)
County e bl E Sales Tax| Use Tax | Total Tax '\'””.‘ber o

Sales Sales Businesses

Carlton $903.59 $195.05 $13.83 $1.52 $15.35 824

Cook $186.66 $92.12 $6.48 $0.10 $6.58 390

Lake $259.67 $78.97 $5.58 $5.06 $10.64 396

St. Louis $7,876.41] $2,093.83 $146.98 $19.49 $166.47 5,281

Northeast

Landscape $9,226.32] $2,459.98 $172.88 $26.17 $199.05 6,891

Source: Minnesota Department of Revenue Tax Research Division.

Table 2.18. Sales and uses taxes in the Northeast Landscape by Minnesota County rank,

2011.
County | Gross Sales lpelsls Sales Tax| Use Tax | Total Tax N“”.‘ber of
Sales Businesses
Carlton 39 35 35 20 34 34
Cook 80 54 54 75 58 65
Lake 76 59 59 9 40 64
St. Louis 7 5 5 4 5 5

Source: Minnesota Department of Revenue Tax Research Division.
Note: There are 87 countiesMinnesota.

Table 2.19. Minnesota DNRpayments to counties in lieu of taxes fopublic land in the
Northeast Landscape, 2002012. (Values are dollars.)

MN DNR
2002 $1,969,536
2003 $2,006,007
2004 $2,063,532
2005 $2,129,605
2006 $2,748,064
2007 $2,864,025
2008 $2,975,578
2009 $3,117,118
2010 $3,097,719
2011 $4,074,220
2012 $4,079,407

Source: Minnesota Department of Revenue Tax Research Division.
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Table 2.20. Payments to counties in lieu of taxes for Superior National Forest land in the
Northeast Landscape, 197-2012. (Values are dollars.)

Fiscal Year Cook Lake St. Louis Total
1977 $66,586 $284,335 $495,218 $846,139
1978 $173,893 $394,164 $614,783 $1,182,84(Q
1979 $96,027 $267,328 $514,730 $878,085
1980 $104,502 $290,036 $586,423 $980,961
1981 $62,878 $95,745 $493,207 $651,830
1982 $58,849 $73,456 $439,870 $572,175
1983 $60,516 $72,075 $435,559 $568,150
1984 $61,521 $70,928 $415,498 $547,947
1985 $62,511 $71,991 $420,530 $555,032
1986 $61,649 $70,837 $403,651 $536,137
1987 $63,594 $73,741 $403,651 $540,986
1988 $63,916 $74,055 $428,442 $566,413
1989 $63,830 $74,111 $395,371 $533,312
1990 $63,617 $74,601 $407,335 $545,553
1991 $63,581 $74,601 $328,834 $467,016
1992 $62,926 $73,455 $262,095 $398,476
1993 $63,044 $72,751 $259,091 $394,886
1994 $63,384 $73,245 $247,748 $384,377
1995 $69,908 $67,514 $286,093 $423,515
1996 $69,908 $79,457 $388,506 $537,871
1997 $61,379 $69,663 $377,428 $508,470
1998 $64,169 $72,827 $397,883 $534,879
1999 $63,163 $107,947 $454,560 $625,670
2000 $67,418 $109,671 $467,752 $644,841
2001 $97,772 $110,991 $504,723 $713,486
2003 $116,258 $132,108 $709,126 $957,492
2004 $121,257 $137,865 $739,044 $998,166
2005 $126,512 $143,913 $750,084| $1,020,509
2006 $129,401 $147,181 $758,547, $1,035,129
2007 $128,274 $145,887 $767,575 $1,041,736
2008 $127,358 $144,852 $796,140, $1,068,350
2009 $208,736 $237,409 $1,347,701 $1,793,846
2010 $210,829 $239,788 $1,073,923 $1,524,54(Q
2011 $210,814 $239,697 $279,324 $729,835
2012 $217,213 $246,972 $287,769 $751,954

Source: US Forest Service, Superior National Forest
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Minnesota

Forest
Goal 37 Healthy Forests e

MFRC Goal 3: Within forested landscapes, healthy, resilient, and functioning

ecosystems will be maintained within appropriate mixes of forest cover types and
age classes to promote timber production, biological diversity, and viable forest
dependent fish and wildlifehabitats.

This report includes the best ecological data available at this time. It includes data on pre
settlement forest patternstimate changetree species; forest composition and age structure;
growth and removals on timberland; silvicultural andveating practices; species at risk;
wildlife furbearer and game species; invasive species; and lake and stream water quality.

3.1. Healthy Forest Data Sources

Minnesota Ecological Classification System (EC3he Minnesota Department of Natural
Resoures and the U.S. Forest Service developed an Ecological Classification System for
ecological mapping and landscape classification in Minnesota following the National
Hierarchical Framework of Ecological Units (ECOMAP 1993). For more information on this
sysem see Section 3.2.

Native Plant Communities (NPCThis is a classification system of the native vegetation of
Minnesota developed by the Minnesota DNR. This system is intended to provide a framework
and common language for improving vegetation managensmveys of natural areas,
identifying research needs, and promoting the study and appreciation of native vegetation in
MinnesotaFor more information on this system see Section 3.3.

Minnesota Biological Survey (MBSThe MBS is a systematic surveyrafe biological features.

The goal of the MBS is to identify significant natural areas and to collect and interpret data on
the distribution and ecology of rare plants, rare animals, and natural communities. More
information on this system can be foundSection 3.4.

Presettlement Vegetation of Minnesoldie Public Land Survey of Minnesota started in 1847

and by 1908 the entire state of Minnesota had seereyed As an essential part of the survey
process, surveyors notched or blazed bearing treieititate the relocation of survey corners.

They also noted the species, diameter, and distance and azimuth from the corner for each bearing
tree. This data has been used to estimate tree species abundance across the state prior to
European settlement.

Forest Inventory Analysis (FIA)The FIA is a systematic collection of data and forest
information by the U.S. Forest Service for assessment or analysis to assess America's forests.
This continuous forest census is designed to provide reliable estimatdee dype, extent,
growth, mortality, and removals of forestland. This data is not meant to be represented spatially
but breaks forestland and timberland estimates down by ownership class.
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Current Status and Lortgrm Trends of Silvicultural Practices iNinnesota: This was
devel oped by Anthony W. D6Amat o, Ni chol as W.
the University of Minnesota, Department of Forest Resources in 2008. This technical report
characterized the status of silvicultural practicesiwiiMinnesota in 2008 and used results from

past surveys (1991 and 1996) to describe general trends in Silviculture across ownerships and
over time.More information on this data sme can be found in Section 3.14

MN DNR Rare Plants and AnimalBata awailable through the MN DNR Division of Ecological
and Water Resources and the Minnesota Natural Heritage System.

MNTaxa: A list of vascular plant specigbatreflect vouchered specimens present in herbarium
collections at the University of MinnesaadUniversity of Minnesota Dulutherbariuns.

MN DNR Forest Wildlife Populations and Research GrobDpvelops annual summaries of
forest wildlife populations.

Invasive SpeciedMinnesota DNR invasive species information on the GIS Data Deli

Water Heahl data:Minnesota DNR water quality data on the GIS Data Deli

Forest Ecosystem Vulnerability Assessment and Synthesis (FEVASElimate change
vulnerability assessment for forest ecosystems in northern Minnesota developed by forest
managers and researché&om across the State of Minnesota and Great Lakes Region.

3.2. Minnesota Ecological Classification System (ECS)

The Minnesota Department of Natural Resourc
and the U.S. Forest Service have developed
Ecological Classification System (ECS) for
ecological mapping and landscape classification it
Minnesota following the National Hierarchical N —
Framework of Ecological UnitECOMAP 1993).

Province

Section

; . . . . Landtype Association
Ecological land classifications are used to identify,

describe, and map progressively smaller areas of
land with increasingly uniform ecological features.
The system uses associations of biotic and

environmental factors including: 1) climate, 2)

geology, 3) topography, 4) soils, 5) hydrology, and

6) vegetation. There are eight levels of ECS units in the United States. Map units for six of these

levels occurin Minnesota: Provinces, Sections, Subsections, Land Type Associations, Land
Types, and Land Type Phases. The first three levels are described below:

A Provincesare units of land defined using major climate zones, native vegetation, and
biomes such as prairies, deciduous forests, or boreal forests. There are four ecological
provinces in Minnesota.
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A

Sectionsare units within Provinces that are defined by originglaicial deposits,
regional elevation, distribution of plants, and regional climate. Minnesota has ten
ecological sections.

Subsectionsare units within Sections that are defined using glacial deposition
processes, surface bedrock formations, local climeeographic relief, and the
distribution of plants, especially trees. Minnesota has 26 ecological subsections.

Land Type Associations(LTAs) are divisions within Subsections that are delineated
using glacial landforms, bedrock types, topographic roughnie&e and stream
distributions, wetland patterns, depths to groundwater table, soil parent material and
preEuropean settlement vegetation. There are 291 LTAs in the state, 160 of which
occur in the Laurentian Province.

Source: Field Guide to Nativelddht Communities of MinnesataMIN DNR 2003. More
information is available atvwww.dnr.state.mn.us/ecs/index.html

3.2.1. ECS Geography of the Northeadtandscape

The Northeast Landscape is &ed entirely within the Laurentidflixed ForestProvince. There

are five ecological sections that cover the region and a total of ten subsections within those
sections Figure 3.1 and Figure 3.2). Table3.1 summarizes the acreages & & Sections with

the Northeast &ndscape. The maps below illustrate the hierarchical or scaled nature of the
various ECS geographic units as they relate to the state and the Ndrdretsstape

Within the €n subsections, there are 68 LTAs. The average area of a land type association
across the region is approximately 145,000 acrésble 3.2 summarizes the areas ofah
subsection and provides the number of Isieach section and subsection.

Table 3.1. Ecological Classification System Section (ESC) Areas in the Northeast

Landscape

ECS Section Code Acres % of Total

Northern Superior Uplands NSU 5,609,755 76.2
N. Minnesota Drift & Lake Plains DLP 1,132,137 15.4
N. Minnesota & Ontario Peatlands | NMOP 303,575 4.1
Western Superior Uplands WSU 206,662 2.8
Southern Superior Uplands SSuU 109,676 15
Total 7,361,805 100.0

Source: MN DNR Data Deli
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Figure 3.1. Ecological Classification System (ESC) Section areas in the Laurentian Mixed

Forest Province.
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Figure 3.2. Ecological Classification System (ESC) Subsecti@neas in the Northeast

Landscape.
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Table 3.2. Ecological Classification System (ECS) Subsection Areas in thiertheast

Landscape.
: : # of Land Type
ECS Sections ECS Subsections Acres % of Total Associati 03:]2
N. Minnesota & Littlefork-Vermillion
Ontario Peatlands| Uplands 303,575 4.1 7
Total (Subsection) 303,575 4.1 7
N. Minnesota Drift| St. LouisMoraines 191,251 2.6 6
& Lake Plains Tamarack Lowlands 940,886 12.8 5
Total (Subsection) 1,132,137 15.4 11
Border Lakes 2,623,704 35.6 17
.| Laurentian Uplands 567,293 7.7 8
lNngrgr‘%rS” Superior - shwauk Uplands 598,124 8.1 6
North Shore Highlands 1,481,342 20.1 10
Toimi Uplands 339,292 4.6 1
Total (Subsection) 5,609,755 76.2 42
Southern Superior| Glacial Lake Superior
Uplands Plain 109,676 1.5 3
Total (Subsection) 109,676 1.5 3
Western Superior | ,,.
Uplands PERET | Mille Lacs Uplands 206,662 2.8 5
Total (Subsection) 206,662 2.8 5
Total Project Area 7,361,805 100.0 68

SourceMN DNR Data Deli
3.3. Native Plant Communities (NPC)

A native plant community is a group of native plants that interact with each other and with their
environment in ways not greatly altered by modern human activity or by introduced organisms.
These groups of native plant species form recognizable units, su@rdvwgood forestspine

forests, or marshes, that tend to repeat over space and time. Native plant communities are
classified and described by considering 1) vegetation, 2) hydrology, 3) landforms, 4) soils, and 5)
natural disturbance regimes. Examples of natural disturbammgde: wildfires, severe
droughts, windstorms, and floods.

Sometimes referred to as native habitats or natural communities, native plant communities are
named for thecharacteristic plant species within them or for characteristic environmental
features. Examples of native plastmmunities in the Northeast Landscape include Northern
Mesic Mixed Forest, Northern Poor DMesic Mixed Woodland, Northern Mesic Hardwood
Forest, and Northern Rick Spruce Swanifere are mankinds of vegetated areas that are not
native plant communities. These include places where native species have largely been replaced
by exotic or invasive species such as smooth brome grass, buckthopurpledioosestrife, and

planted areas such as orchards, pine plantations, golf courses, and lawns. Other areas not
considered to be native plant communities include areas where modern human activities such as
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farming, overgrazing, neaustainable loggingand development have destroyed or greatly
altered the vegetation.

More information on NPC Classes can be found indhEi el d Gui de to t he

Communi t i es ooaiwwMdnnsae.smw.us/apd/classification.html

3.3.1. Native Plant Community Classification

In 2003, researchers in the Minnesota Department of Natural Resources (DNR) completed a new
classification of the native vegetation of Minnesota, Minnesota's Native Plant Community
Classification (Version 2.0). The DNR's new classification is intendedawade a framework

and common language for improving our ability to manage vegetation, to survey natural areas
for biodiversity conservation, to identify research needs, and to promote study and appreciation
of native vegetation in Minnesota. Version 200 the DNR's native plant community
classification is based strongly on plant species composition and was developed through analysis
of extensive field data collected frosampleplots in forests, prairies, wetlands, and other
habitats. The classification is hierarchical, with vegetation units described at levels ranging from
broad landscapkevel ecological systems to local communiti@@ble 3.3). One of the most
important features of the new classification is the inclusion of ecological processes as an
organizing principle.

The NPC classification has six levg[§able 3.3). System Groups the highest level, were
created to allow development of manageable field keys for lower levels of the classification.
System Groups were formed by combining lower levels of the classification along major
physiognomic and hydrologic splits in vegetati&eological Systemsre groups of native plant
communities that are unified by strong influence from a major ecological process or set of
processes, especially nutrient cycling and natural disturbaRlegstic Regions are divisions

within Ecological Syeems that reflect the distribution of Minnesota's plant species into
characteristically northern, northwestern, central, and southern groups, or floras. The important
influences on these species distributions appear to be climate and paleohiatinge Plant
Community Classesare units of vegetation that generally have uniform soil texture, soil
moisture, soil nutrients, topography, and disturbance regimes. For wooded vegetation, Native
Plant Community Classes were developed by emphasizing understatatieag more than
canopy trees, under the hypothesis that in much of Minnesota understory plants are often more
strongly tied to specific habitat conditions (such as levels of nutrients and moisture) than are
canopy treesNative Plant Community Typesaredefined by dominant canopy trees, variation

in substrate, or fingcale differences in environmental factors such as moisture or nutrients.
Type distinctions were also made to describe geographic patterns within a Sds& Plant
Community Subtypesare based on finer distinctions in canopy composition, substrates, or other
environmental factors. In some instances, Subtypes represent apparent trends within a Type for
which more study and collection of data are needed. In other instances Subtypesl-are wel
documented, finscale units of vegetation that are useful for work such as rare plant habitat
surveys.
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Table 3.3. Native Plant Community (NPC)classification hierarchy.

Classification Level Dominant Factors Example

Upland Forest & Woodland

System Group Systems

Vegetation structure & geology

Ecological System Ecological processes Fire-Dependent Forest/Woodlan

Floristic Region Climate & paleohistory Central

NPC Class Local environmental conditions Central Dry Pine Woodland

Canopy dominants, substrate, o
finer environmental conditions

Finer distinctions in canopy
dominants, substrate, or
environmental conditions

Source: Field Guideo the Native Plant Communities of Minnesataw.dnr.state.mn.us/npc/classification.html

NPC Type Jack PingYarrow) Woodland

NPC Subtype Ericaceous Shrub

3.3.2. NPC Systems in the Northeast Landscape
Upland/Lowland Characteristics

The Northeastandscape Region covers over 7.3 million acres. Within this region there are five
forested NPC system3¢ble 3.5); three of which are generally represented in lowland areas and
two systems that are in upland terrain areas. Upland systems cover almdtsirde/@f the
region. The NaturalResources Reaech Institutehas integratél soil series plant relevee,
geomorphic, topographicand other relevant geospatial data layers to create native plant
community maps of the Drift and Lake Plains and Western Superior Uplands ecological sections
to estimateacrages of native plant communities at the system and class level by ownership.
TheseNPC systenarea estimateare listed below iTable3.4 andTable3.5.

Upland Systems
1 Fire Dependent
1 Mesic Hardwood

Lowland Syste

ms

M Acid Rich Peatland
M Forest Rich Peatland
M1 Wet Forest

Table 3.4. Native Plant Community (NPC) System are@stimatesby lowland and upland

systems
NPC Systems Acres Percent
Upland NPC Systems 4,629,640 62.9
Lowland NPC Systems 2,725,125 37.1
Total 7,354,765 100.0

Source: George Hodtlatural Resources Research Institute
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Table 3.5. Northeast Landscape Native Plant Community (NPC) system aresstimates

Code NPC System Acres Percent
FD Fire Dependent 3,810,476 82.3
MH Mesic Hardwoods 819,164 17.7
Subtotal - Upland Systems 4,629,640 100.0
AP Acid Peatland 496,419 18.2
FP Forested Peatland 1,188,855 43.6
WF Wet Forest 401,837 14.7
WM Wet Meadow 43,509 1.6
Water | Water 594,505 21.9
Subtotal - Lowland Systems 2,725,125 100.0
Total 7,354,765 --

Source: George Host, Natural Resources Research Institute
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Figure 3.3. Potential NPC System Level map for théortheast Landscape
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3.3.3. NPC Landownership Characteristics

Land ownership varies greatly across the five NPC systehadle 3.6 illustrates the diverse ownership patterns by NPC system.
Individual private landowners are the largest ownership block of forests classified in the Mesic Hardwood NPC systederal he fe

government is the largest owner of lands classified as fire dependent as well as the forested peatlands systems.

Land ownership also varies greatly across the Northeasiscapat theNPC clasdevel. Table3.7 summarizes the NPC classes by

the landownership categories.

Table 3.6. NPC System areastimatesby land ownership

Code NPC Systems Federal State County Tribal Industrial | Private Other Total
Upland Systems
FD | Fire Dependent 1,664,401 930,114 9,886 33,055| 275,398 887,518 10,104| 3,810,476
MH | Mesic Hardwoods 58,798| 247,655 6,838 10,339 53,662 440,240 1,633 819,164
Subtotal 1,723,199 1,177,769 16,724 43,394, 329,060| 1,327,758 11,737| 4,629,640
Lowland Systems
AP | Acid Peatland 1,084, 334,364 6,960 92 28,942| 124,611 367 496,419
FP | Forested Peatland] 419,452 426,762 5,931 15,545 78,070| 240,208 2,886| 1,188,855
WF | Wet Forest 43,656 140,774 1,674 944 29,027 185,005 757 401,837
WM | Wet Meadow 4,099 8,876 107 32 5,207 25,035 154 43,509
W | Water 351,467 42,452 461 1,387 33,674, 164,781 282 594,505
Subtotal 819,758| 953,228 15,133 18,000 174,920 739,640 4,446| 2,725,125
Total 2,542,957 2,130,997 31,857 61,394 503,980| 2,067,398 16,183| 7,354,765

Source: George Host, Natural Resources Research Institute
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Table 3.7. NPC class level areastimatesby land ownership in the Northeast Landscape.

Code NPC Class Federal State County Tribal Industrial Private Other Total
FDc23 | Central Dry Pine Woodland 0 1 0 0 0 46 0 47
FDc34 | Central DryMesic PineHardwood Forest 0 0 0 0 0 183 0 183
FDc24 | Central Rich Dry Pine Woodland 1 71 10 19 29 655 20 805
MHc47 | CentralWet-Mesic Hardwood Forest 0 98 0 0 4 507 0 609
FDn33 | Northern DryMesic Mixed Woodland 4,096 17,811 506 66 11,732 60,660 551 95,422
FDn12 | Northern DrySand Pine Woodland 0 388 0 0 79 2,980 0 3,447
MHnNn45 | Northern Mesic Hardwood (Cedar) Forest 35,257 65,698 1,754 5,544 9,438 57,095 249 175,036
MDn35 | Northern Mesic Hardwood Forest 17,062 55,344 1,663 2,495 10,244 141,535 439 228,781
FDn43 | Northern Mesic Mixed Forest 807,827 768,800 8,385 32,828 231,158 727,637 7,863 | 2,584,498
FDn32 | Northern PooDry-Mesic Mixed Woodland 852,478 143,043 985 143 32,399 95,356 1,670 1,126,074
MHN47 | Northern Rich Mesic Hardwood Forest 0 0 0 0 0 2 0 2
MHNn44 | No. WetMesic Boreal HdwelConifer Forest 6,474 125,431 3,417 2,065 33,069 237,998 934 409,389
MHN46 | NorthernWetMesic Hardwood Forest 5 1,084 3 235 907 3,102 10 5,347
Upland Total 1,723,199| 1,177,769 16,724 43,394 329,060 1,327,758 11,737 4,629,640
AP Acid Peatland 1,084 334,364 6,960 92 28,942 124,611 367 496,419
FP Forested Peatland 417,557| 379,301 3,473 10,608 75,833 225,932 2,821| 1,115,524
FPn63 | Northern Cedar Swamp 0 2,477 2 65 360 2,617 0 5,522
FPn71 | Northern Rich Spruce Swamp (Water Trac 1,740 20,427 466 642 1,282 10,475 66 35,096
FPn81 | No Rich Tamarack Swamp (Water Track) 156 24,557 1,991 4,231 594 1,185 0 32,712
WFn64 | Northern Very Wet Ash Swamp 0 4,112 72 184 1,787 2,564 0 8,720
WFn63 | Northern Wet Cedar Forest 0 273 112 47 1 0 433
WF Wet Forest 43,656 136,388 1,602 648 27,193 182,440 757 392,684
WM Wet Meadow 4,099 8,876 107 32 5,207 25,035 154 43,509
Water | Water 351,467 42,452 461 1,387 33,674 164,781 282 594,505
Lowland Total 819,758 953,228 15,134 18,001 174,919| 739,640 4,446| 2,725,125
Grand Total 2,542,957| 2,130,997 31,858 61,395 503,979, 2,067,398 16,182 | 7,354,765

SourceGeorge Host, Natural Resources Research Institute

Note: More information on NPC Classes can be found irdRletd Guide to the Native Plant Communities of MinneSotaat

www.dnr.state.mn.us/npc/classification.html
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3.4. Minnesota County Biological Survey (MCBS)

The Minnesota Biological Survey (MBS) began in 1987 as a systematic survey of rare biological
features. The goal of the MBS is to identify sigrafit natural areas and to collect and interpret
data on the distribution and ecology of rare plants, rare animals, and natural communities. To
accomplish this goal the MBS uses a mldtiel procedure, beginning with evaluation of
existing inventory dataral followed by an assessment of the quality and condition of selected
areas using air photos, classified satellite imagery, and ground survey. This is supplemented by
specialized field surveys of selected rare species or groups of species. Throughc#ss fire

MBS systematically collects, interprets, and delivers baseline data on the distribution and
ecology of rare plants, rare animals, native plant communities, and functional landscapes needed
to guide decision making. To date MBS has completed gumoek in 81 of Minnesota's 87
counties, with surveys underway in 6 other countlegure 3.4). The Tamarack Lowlarsl

Border Laks, and LittleforkVermilion Upland ECS units are currently being surveyed in Lake

and St. Louisounties

In the completed survey area, the MBS has added over 15,000 new records of rare plants and
animals to the DNR's Natural Heritage Information System (NHIS), added oveng&ge@tion

plots to the Relevé Database, recorded 20 native plant species and 3 native amphibians not
previously documented in Minnesota, conducted aquatic plant surveys in over 1,500 lakes,
produced printed and digital maps of native plant communitiesaedspecies for 38 counties,

and digital maps for an additional 18 counties and 3 Ecological subsections.

In the completed portion of the Northeast Landscape the Biological Survey has identified
612,337 acres as areas of biological significarkégufe 3.5 and Table 3.8). These areas of
biological significance are distributed between sevdadive PlantCommunity classes.
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Figure 3.4. Status of the Minnesota Biological Survey, 2013.
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Table 3.8. Areas of biological significance in the Northeast Landscape by NPC class.
Native Plant Community Systems Acres NE L(Z,n?jfscape No. Polygons
Fire-Dependent Forest/Woodland 187,971 2.6 4,421
Mesic Hardwood Forest 136,119 1.8 2,754
Other 96,031 1.3 3,905
Acid Peatland 70,762 1 3,021
Forested Rich Peatland 69,097 0.9 3,806
Wet Forest 34,521 0.5 2,206
Wet Meadow/Carr 8,843 0.1 859
Open Rich Peatland 5,064 0.1 418
Floodplain Forest 1,278 0 125
Rock Outcrop 1,024 0 402
Cliff/Talus 545 0 366
Lake Shore 424 0 361
Marsh 357 0 54
River Shore 303 0 108
Total Native Plant Communities 612,339 8.3 22,806
Total Project Area 7,363,644 - -

Source: MN DNR Data Deli

Note: The Biological Survey has not been completed for all of the Northeast Landscape (Figure 3.4); however the
percentages listed represent the percent of the total area and not the completed area. Once the survey is complete
these numbers are likely todrease.
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Figure 3.5. Areas of biological significance in the Northeast Landscape from the completed
ortions of the Minnesota Biological Survey.
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3.5. Comparison of presettlement vegetation to current vegetation

The Northeast Landscape was heavily forested prior to European settlement and continues to be
today. A quantitative comparison of cover type change from presettlement to 2006 is provided
in Section 1.3 using data from Francis J. Marschner's analysis of 19th century of Public Land
Survey notes and the 2006 National Land Cover Database.

The Public Land Survey of Minnesota started in 1847 and by 1908 the entire state of Minnesota
had been nm@ped. As an essential part of the survey process, surveyors notched or blazed
bearing trees to facilitate the relocation of survey corners. They also noted the species, diameter,
and distance and azimuth from the corner for each bearing tree. The MinDepatament of

Natural Resources Ecological Classification System Program analyzed bearing tree data and
compared it to FIA 1990 pldevel data. Tree records were selected from the 1990 FIA plot data

to reproduce as nearly as possible the procedurehaturveyors used to select bearing trees.

For a more detailed description of t he meth
Dat a bhits/kilés.difr.state.mn.us/eco/nhnrp/brgtreé.p

Table 3.9 summarizes the results of the analysis for the Northeast Landscape. Values in the
AAbundBeaeing Treeo column show the percent o
species. Forexap | e , about 17% of the bearingFi Aées w.
column shows corresponding values for selected FIA trees records. The fourth column shows the
percentage point difference between the bearing tree values and the FIA Aaluesms four

times more abundant among the selected FIA trees than among the bearing trees, while tamarack
was seven times more abundant among the bearing trees than among the FIA trees.

The MN DNR Division d Forestry, Resource Assessment program has alse domparisons
between pe-settlement (ca. 1846908) andmodern (ca. 1990) NPC communitidsable 3.10

showsa significant declineold growth stage ($15 yeay forestsin the FDn43forest community

a systemwhich accounts for nearly 2.6 million acres in the Northeast LandsGaje 3.11

shows changes in the rélee abundance of different species in different growth stages between
presettlement and modern forests. Aspen was a relatively abundant species in young forests
prior to European settlement; however, its relative abundance has greatly increased taorthe ma
and old forest classes. White pine and white spruce have greatly declined in relative abundance
in FDNn43 old growth forest communities. More information can be found at:
www.dnr.state.mn.us/forestry/ecs_silv/npcTables_Figures.html

More information orthe comparison of preettlement and current vegetatican be found in the
following resources:

1 Friedman, S. K., and Reich, P.B. (2005). "Regional legacies of logging: departure from
presettlement forest conditions in northeastdgedlogical Applicationd 5. 726-744. (This
essentially covers the Northeast Landscape and summarizes change fortyaaensasal
area by subsection.)

1 Schulte, L. A., D. J. Mladenoff, et al. (2007). "Homogenization of northern U.S. Great Lakes
forests due to land usd.&andscape Ecolog®2(7): 10891103. (This includes northern MN
and shows changes in species compos#®well as tree size.)
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1 White, M. A. and G. E. Host (2008). "Forest disturbance frequency and patch structure from
pre-European settlement to present in the Mixed Forest Province of Minnesota, USA."
Canadian Journal of Forest Resed@8(8): 22122226.

Table 3.9. Relative abundance of tree species estimated from Public Land Survey bearing
tree database (late 1800s) and the 1990 FIA point data for the Northeast Landscape.

Tree species Abur_mdance- Abundancer Difference
Bearing Tree 1990 FIA
Ash 1.0% 3.9% 2.9%
Aspen/Cottonwood 9.4% 26.2% 16.8%
Balm-of-Gilead 0.2% 3.0% 2.7%
Birch 16.9% 15.6% -1.4%
Black Oak 0.0% 0.0% 0.0%
Cherry 0.0% 0.1% 0.0%
Elm 0.2% 0.3% 0.1%
Fir 10.5% 14.2% 3.7%
Ironwood 0.0% 0.0% 0.0%
Jack Pine 9.0% 3.2% -5.8%
Linden or Basswood 0.3% 0.6% 0.3%
Maple 0.8% 2.8% 2.0%
Mountain Ash 0.0% 0.0% 0.0%
Red/Black Oak 0.1% 0.2% 0.2%
Red Pine or Yellow Pine 2.9% 2.4% -0.5%
Spruce 19.8% 12.5% -71.2%
Sugar Maple 0.8% 3.6% 2.9%
Tamarack 11.4% 1.7% -9.8%
White Cedar 6.0% 7.1% 1.1%
Willow 0.1% 0.0% -0.1%
White Pine 7.5% 1.8% -5.7%
Yellow Birch 1.1% 0.7% -0.4%

Source: DNR Division of Forestry, Resource Assessment.
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Table 3.10. Balance of growthstages in presettlement and modern FDn43 forests.

Growth Stage Pre-settlement Modern
(Years) (ca. 18461908) (ca. 1990)
Young (G35) 17% 20%
Transition (35 55) 30% 26%
Mature (5595) 31% 48%
2nd Transition (95 115) 6% 3%
Old (> 115) 16% 2%

Source: DNR Division of Forestry, Resource Assessment.
http://files.dnr.state.mn.us/forestry/ecssilviculture/plantcommunities/FDn43.pdf
Note:Valuesbased ori1,725 Public Land Survey corners and 10,785 FIA subplots modeled to represent the FDn43

community and estimated to fall within the young, mature, and old grstaties.

Table 3.11. Relative abundance (%) of tree species in young, mature, and old growstages
in pre-settlement and modern FDn43 forests.

Forest Growth Stages in Years
Dominant Young (0-35) Mature (55-95) Old (> 115)
frees Pre- Pre- Pre-
settlement SIBRIET settlement SIBRIET settlement SIEBIET

Quaking Aspen 60% 76% 12% 52% 5% 23%
Jack Pine 19% 0% 3% 0% 3% 0%
Red Pine 3% 0% 9% 1% 5% 1%
Paper Birch 15% 5% 31% 20% 18% 18%
Balsam Fir 1% 7% 10% 13% 13% 25%
White Pine 2% 0% 24% 1% 28% 3%
White Spruce i 1% 4% 2% 28% 2%
White Cedar i 0% 3% 0% 2% 14%
Red Maple T 3% 1% 4% | 1%
Black Spruce 0% 0% 0% 1% 0% 6%
Balsam Poplar T 4% T 2% | 2%
Miscellaneous 0% 4% 3% 4% 0% 5%

Source: DNR Division of Forestry, Resource Assessment.
http://files.dnr.state.mn.us/forestry/ecssilviculture/plantcommunities/FDn43.pdf

Note: Values based on 11,725 Public Land Survey corners and 10,785 FIA solgdetsd to represent the FDn43
community and estimated to fall within the young, mature, and old grstaties.

Presettlement landscape (ca. 184808) and Modern (ca. 1990)
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3.6. Forests in a changing climate

Future forest management discussioeed to consideslimate change consideratiomsaddition

to the pre-settlement conditionsForest managers and researchers from across the State of
Minnesota and Great Lakes Region developed a climate change vulnerability assessthent for
forestecosystemsf the Laurentian Mixed Forest Provinae northern Minnesota (Handler et al.
2013). Contributors to the assessment included private forestry companies; academic institutions;
and federal, state, and tribal agencies. This collaboration lec tdetvelopment of the Forest
Ecosystem Vulnerability Assessment and Synthesis (FEVAS) which pulls together information
about the current condition of forests and laisé in northern Minnesota, observed and
projected climate trends, ecosystem modeling tgsw@nd published scientific literature to
describe the potential impacts of climate change. The assessment included a deliberate process
to incorporate local knowledge and manager experience before reaching conclusions about the
vulnerability of differem forest systems. This assessment serves as an information baseline for
managers to consider and refine based on local information. The particular climate change risks
for a specific location will be influenced by variety of factors, including site tiomdi, forest

health, and past management.

The FEVAS summarizes major drivers and stressors related to climate ¢habt3.12) and
vulnerability determinations for all six forested Native Plant Community Systems, in addition to
two key managed forest systems. Overall vulnerability determinations ranged from low
moderate (Floodplain Forests) to high (Wet Forests, Forested Rich Peatlands, and Acid
Peatlands)Table3.13). These vulnerability determinations were made by a group of local forest
managers and researchers, after considering the fail af information described above. For
more complete information on climate change in Northeastern Minnesota, please refer to the full
FEVAS document. This document should be available in the near future; refer to
www.nrs.fs.fed.us/niac$or updates.
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Table 3.12 Summary of current major drivers and stressors for each forest system
analyzed in the Forest Ecosystem Vulnerability Assessment aigynthesis.

Community Type

Major Drivers

Major Stressors

Fire-Dependent
Forest

Coarsetextured soils or shallow soils
over bedrock, fire return intervals 20 to
150 yrs.

Fire suppression, insect pests
and diseases, understory haze
competition, deeherbivory

Mesic Hardwood
Forest

Mesic soils or deep impermeable layer
consistent moisture and nutrients, gap
phase disturbances with stargplacing
events every 400 to 2000 yrs.

Exotic earthworms, invasive
plants, insect pests, diseases,
freezethawcycles, drought, dee€
herbivory

Floodplain Forest

Alluvial soils, annual or occasional
floods, connectivity to river and water
table

Changes to flood regime,
buckthorn and reed canarygras
drought, deer herbivory

Wet Forest

Wetmesic soils, saturated spring and
dry in summer, periodic flooding

Changes to soil moisture regim
ongoing ash decline, invasive
species, insect pests, drought

Forested Rich
Peatland

Peat soils, saturated throughout growin
season, moisture through precipitation
and groundwatdr, pH greater than 5.5

Changes to water table, roads
and beaver dams, insect pests
and diseases, winterburn,
drought, deer herbivory

Acid Peatland

Peat soils, saturated throughout growin
season, moisture through only
precipitation, pH less than 5/&utrient
poor environments

Changes to water table, roads
and beaver dams, insect pests
and diseases, winterburn,
drought

Managed Aspen

Gradient of soil types and landforms,
frequent disturbance, evaged
management on 35 to 60 yr. rotation

Forest tent aterpillar and gypsy
moth, drought, deer herbivory,
hypoxylon canker, exotic
earthworms

Managed Red Pin¢

Sandy to mesic soils, limited by high
summer temperatures, dependent on
planting for regeneration, eveged

management on 60 to 120 yr. rotation

Armillaria, red pine shoot blight
understory hazel competition,
deer herbivory, bark beetles,
drought stress in dense stands

Source: Handler et al. 2013; Forest Ecosystem Vulnerability Assessment and Synthesis (FEVAS)
For nore information on native plasbmmunitieswww.dnr.state.mn.us/npc/classification.html
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Table 3.13. Vulnerability determination summaries for the forest systemsanalyzed in the
Forest Ecosystem Vulnerability Assessment and Synthesis.

Potential Adaptive o :

Forest System Impacts Capacity Vulnerability | Evidence | Agreement
Fire-Dependent Negative Mod_erate Moderate Medium Medium
Forest High
Mesic Hardwood Moderate Mod_erate Moderate Medium Medium
Forest High

. Moderate Low- Limited- .
Floodplain Forest Positive Moderate Moderate Medium Medium
. . Limited- .
Wet Forest Negative Low High Medium Medium
Forested Rich . : : Medium
Peatland Negative Low High Medium High
Acid Peatland Negative Low High Medium MeH(ijéL;]m
Moderate Moderate . .
Managed Aspen Negative Moderate High Medium High
Managed Red Pine Modergte Moderate Mod_erate Medium Medium
Negative Low High

Source: Handler et al. 2013; Forest Ecosystem Vulnerability Assessmedyrthésis (FEVAS)
Note: More information on native plant communities can be founghaiv.dnr.state.mn.us/npc/classification.html

3.7. Forest type groups

Forest Inventory and Analys(sF I A) i s a periodic survey of the
the US Forest Service. Survey procedures are designed to provide reliable estimates on the type,
extent, growth, mortality, and removals of forestland. FIA was not conceived or designed to
provide information on ecological potential, plant diversity, forest fragmentation, or any number

of other variables that may be necessary to fully assess the diversity of our forests. FIA alone
provides an incomplete picture of forest diversity.

FIA classifies forestlands into types based on the predominant tree species in dgare (

3.6). Forest types exhibit broad ranges of species composition and structuexample, the

aspen forest type will include areas of pure aspen and also areas with multiple species such as
aspen, birch and fir. Forest type groups are collections of one or more forest types. For example,
the aspefbirch group includes aspen, bira@nd balsam popldorest typesFigure3.6 showsthe

FIA estimatedlistribution of forest type groups in the Northeast Landscape in 1993, 2003,

and 2012 The apenbirch and sprucér forest type groups collectively account for more than

74% of total forestlands (44.0% and 30.2 % respectively) in 2012.

The Minnesota DNR classifies forestlands using the Cooperative Stand Asse$3gwaB(7).

This system is similar to FIA forest type grouping and combines stands in groups that are
uniform enough in composition to be managed togethke grouping names assigned are
general descriptive terms for the overall contents of stands and should not be confused with
species designations, which refer to individual trees. This system has more categories than the
FIA system. Figure 3.7 showsthe FIA estimateddistribution of forest type groups in the
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Northeast Landscape in 1977, 1990, 2003, and 2012 usingdabjgerative Stand Assessment
forest typing systemAspenwasthe dominant forest type in each of the sample years ranging
from an estimate®2 to 35% of the total forestland acres. In 1977 balsam fir was the second
largest area but this was bypassed by black spruce and birch in 1990, 2003, and 2012 sample

years.

Figure 3.6. Forestland acres by FIA Forest Type Group for the Northeast Landscape.
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Source: Forest Inventognd Analysisestimate
Note: Oak/pine and Other Hardwoods group data not available forat@i7Z990 records

Note: Area estimates are based on FIA samples and affected by stratification of the sample into categories and by

nortsampled rates leading to some artificial variability in area estimates from survey to survey.
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Figure 3.7. Forestland acres by MN DNR Forest Type Group for the Northeast Landscape.
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Note: Area estimates are based on FIA samples and affected by stratificatiosarhfiie into categories and by resmpled rates leading to some artificial
variability in area estimates from survey to survey.
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3.8 Change in forest type group area

Between 1977 and 201RIA estimates ofthe sprucdir and whiteredjack pine forest type
groupacreages decling@rigure3.8). The sprucdir type groupestimatevas reduced by 2180
acres (11.1%) between 1977 and 2012. Wikatijack pne experienced a reduction of 15.5%,
from 551,100 to 465800 acres. Increases in forestland area vestenatedor the maplebeech
birch, elmashcottonwood, aspehirch, oakhickory, and norstocked type groups.

Figure 3.9 shows change iestimatedVMIN DNR forest type group acreage for the Northeast
Landscape from 1977 to 2012. Balsam fir saw the largest decline of the MN DNR forest type
groups, dropping from 87200 to 366100 acres (58.0% decline). Red pine also saw a
significant decline from 41300 to 221300 acres (46.2% decline). The largest increases were
estimatedn the northern hardwoods (2260 to 401,700 acres, 59.0% increase) and tamarack
(119200to 29Q900 acres, 43.6% increase).

Figure 3.8. Estimated change in FIA Forest Type Group acreage for the Northeast
Landscape, 19772012.
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Source: Forest InventogndAnalysisesitmate
Note: Area estimategre based on FIA samples and affected by stratification of the sample into categories and by
nonsampled rates leading to some atrtificial variability in area estimates from survey to survey.
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Figure 3.9. Estimated dhange in MN DNR Forest Type Group acreage for the Northeast
Landscape, 19772012.
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Source: Forest InventogndAnalysisestimate
Note: Area estimates are based on FIA samples and affected by stratification of the sample into categories and by
nonsampled rates leading to some atrtificial variability in area estimates from survey to survey.

3.9. Age class structure of timberland

A balanced age class is one with equal amounts of acreage in each agdabéss.10
highlighted the changes in growth stage distribution between modern arigunopeean
settlement forests in NE Minnesota. Recent forest management practices have targeted this
discrepancy in & effort to create a more diversifiegje classtructure which can béesirable

from both an economic and biological diversity perspective. Balanced age classes are in
accordance with the forest management principles of sustained yield anfloeuwewith a

variety of stand ages comes a variety of stand compositions and structures, each providing
habitat that may not be found in other age classes.
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Figure 3.10 shows he FIA estimatedage class structure of timberlands in the Northeast
Landscape in 1977, 1990, 2003, and 261& datasets The FIA estimatedage class structure

for 1977 shows an abundance of timberland in the 41 to 60 year age class (1.47 million acres;
36.2% of all timberland). The imbalanceastimatedhge classes in 1977 was somewhat reduced

by 1990 (1.23 million acres; 27.6% of total) but this age class remained the most abundant until
2012 when 61 to 80 years became the most abundant size clagd.2lnl2.7% of the total
forestland acres were 81 to 100 acres however the older age classes (101+ years) were not
represented as well as younger age classes in any year (2.9, 5.1, 5.1, 7.1% respectively).

The FIA estimatedamount of timberland in the 2tb 40 and 41 to 60 year age classes was
reduced between 1977 and 20Ey(ire3.11). Gains were observed in the younger (<20 years)
and older (61+ years) age clasgath the greatest increase (594,100 acres) occurring in the 61 to
80 year classA similar pattern is seen with the aspen forest type acres decliningG ¢éar
class and increasing in the-80 year age clas§igure3.12).

Table3.14throughTable3.17 summarize FIA estimates fifrest age structure dafar 1977,

1990, 2003, and 201Zhis analysis shows the highest total acreage (1,185,085 iac2€d)?

was in the 6480 year age class but also shows variation between forest{Tygide3.15). For
example the majority of white spruce stands are 80 years or less whereas eastern white cedar
stands are spread relatively uniformly from zero to over 180 years.

Figure 3.10. Estimated age class structure of timberland in the Northeast Landscape, 1977,
1990, 2003, and 2012.
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Figure 3.11. Estimated change in age class structureon timberland in the Northeast
Landscape, 1977 to 2012.
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Note: Area estimates are based on FIA samples and affected by stratification of the sample into categories and by
nonsampled rates leading to some ari#ficvariability in area estimates from survey to survey.

Figure 3.12. Estimated change in age class structure of the aspen forest type on timberland
in the Northeast Landscape, 1977 to 2012.
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Table 3.14. Estimated age class structure of timberlad in the Northeast Landscape (eres)by MN DNR Forest Type, 1977.

Age Cl

MnDNR Forest Type 020 T 2140 | 4160 | 6180 81-?[?)(? aii)mzo 121-140 | 141160 | 161180 | 181+| 'O%

Aspen 387,379| 367,762| 535,745| 168,035| 45,299 1,400 5,999 : S| -] 1511619
Birch 77.160| 80,797| 246,576| 98,967| 21,402| 1,400 - i - -] 526,302
Balsam fir 94,998| 94761 247,499 43494 13,899 1,200 - i [ -] 495,851
Black spruce 69,495| 154,282| 125592 77,291| 22,698] 1,500| 1,400 i | -] 452,258
Northern hardwoods | 33,121| 21,997| 68,750| 61,597| 27,063] 6,799| 4199 i S -] 223526
Lowland hardwoods | 30,299 12,899  74,593| 32,796 28,498 8,599 5,299 : S -] 192,983
Northern whitecedar | 8,032| 13,399|  28,897| 39,399 21,797| 40,294| 21,297| 2,500 - -] 175615
Balsam poplar 48,060 20,197| 46,194| 5599 5599 ] ] : | -] 125,649
Tamarack 17,999| 33796 24,498 9,209 2600] 1,200/ 1,101 } [ -] 90493
Jack pine 24,003| 10,499 34,199| 12,500| 4,500| 2,700 - i [ -] ssa01
Red pine | 22,797]  24300| 26,884 8599 1,300 - i [ -] 83880
Eastern white pine 2,800 - 2,600 10,901 25,763] 7,299 - i o] 49,363
White spruce 10,699 7,899 11,698 4,199 S 1101 - i [ -] 3559
Oak -] 1200 2,700 i i - - i [ -] 3900
Cottonwood / Willow - - - - - - - - - - -
Non stocked - - - - - - - - - - -
Other 11581 - - i i - - i o] 11881
Total 815,626| 842,285 1,473,841 590,961 227,717| 74,792| 39,295| 2,500 -1 - 4,067,017

Source: Forest Inventory and Analysistimate
Note: Area estimates abased on FIA samples and affected by stratification of the sample into categories anesagnptad rates leading to some artificial
variability in area estimates from survey to survey.
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Table 3.15. Estimated age class structure of timberland in the Northeast Landscape (acres) by MN DNR Forest Type, 1990.

Age Class

MnDNR Forest Type 026 T 2140 | 4160 | 6180 81-200 100120 12:140] 14160 165180] 181+| o

Aspen 448,544| 314,470 463,916| 315,175| 50,401| 8,900 1,100 ; - | 1500| 1,604,009
Black spruce 42,798| 176,543] 192,321] 130,896| 42,192] 19,102] 3,5500| 3,100 | -1 610452
Balsam fir 90,603| 108,876| 140,490 79,213 26,603| 7,000{ 1,000 : | -1 453785
Birch 35,399 43,898 154,905 159,011 24,700 5,401| 3,900 ; -] 427,214
Lowland hardwoods | 52,717 35.490] 42,499| 50,001 46,504] 18502 6,900] 4,800 - | 1100| 258,513
Northern hardwoods | 38,899| 29,200] 66,599| 49,000| 39,499 10211 6111] 1900 | -1 241518
Northern whitecedar 4202| 11,401| 17,599 47,100 49.304| 37518 27.202| 16.803] 8001 -| 219,130
Tamarack 28,208 44208| 44.499| 20,804] 14209 2300] 3.300] 1,500 | -] 159,208
Jack pine 29,498 14,100| 35100 29,999 10499 5.400[ 1,100 ; | -1 125696
Red pine 28,308 24,999 22.103| 225501 13,000 4500 1,200 ; | -] 116,701
Balsam poplar 24.600] 14,800 29508| 14,200 5,100 1900 ; ; | -] 90,108
White spruce 12,300 18,006] 15600] 9111 5201 ; 701 ; | - 60019
Eastern white pine 1,001 00| 1,100 9,702| 6,801 10,301 1,200 ; | - 31605
Oak 4700 ; 1,700 | 1600 ; ; ; I -1 8000
Cottonwood / Willow - - - - - - - - - - -
Non stocked 47,090 900 - - - - - - - - 47,990
Other - - - - - - - - - - -
Total 889,047 837,581 1,227,939 936,812 335,703 131,035| 57,214| 28,103| 8,001 2,600| 4,454,935

Source: Forest Inventory and Analysistimate
Note: Area estimates are based on FIA samples and affected by stratification of the sample into categories -@adhpjedarates leading to some artificial

variability in area estimates from survey to survey.
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Table 3.16. Estimated age class structure of timberland in the Northeast Landscape (acres) by MN DNR Forest Type, 2003.
MnDNR Forest Type Age Class Total
0-20 21-40 41-60 61-80 81-100 | 100120 121-140| 141-160| 161-180| 181+

Aspen 484,061| 320,075] 398,429 298,697 44,182 3,214 - - - - 11,548,658
Black spruce 44,447 74,892 181,395 180,845| 103,600 35,649 15,176 6,606 3,576 - 646,186
Birch 62,148 28,497 169,443 222,868| 44,357 7,046 - - - - 534,359
Northern hardwoods 57,122 41,550 91,441 131,374 25,762 2,506 804 3214 - 848( 354,621
Balsam fir 53,107 46,758 72,419 23,084| 14,829 - 3,214 - 997 - 214,408
Lowland hardwoods 15,928 16,001 50,773 66,114| 19,736f 11,372 10,889 - - - 190,813
Northern whitecedar 3,214 4,670 46,074 17,523 46,686 32,754 7,348 21,912 3,195 2,544 185,920
Tamarack 23,109| 30,438 54,741 42,134 12,680 9,020 6,428 2,411 - - 180,961
Red pine 33,240( 46,509 40,658 13,847| 16,786 4,821 235 - - - 156,096
Jack pine 22,230 36,558 13,014 24576 9,288 4,100 - - - - 109,766
Balsam poplar 27,088 10,370 28,428 15,742 3,214 - - - - - 84,842
Eastern white pine 3,998 3,484 3,392 15,557 3,263| 19,727 3,392 - - - 52,813
White spruce 10,508 8,771 12,005 804 1,273 - - - - - 33,361
Cottonwood / Willow 13,224 - 1,707 1,788 - - - - - - 16,719
Oak 410 3,576 10,567 - - - - - - - 14,553
Non stocked 34,883 - - - - - - - - - 34,883
Other 19,713 15,077 14,155 11,324 6,280 - 1696 - - - 68,245
Total 908,430| 687,226| 1,188,641 1,066,277 351,936| 130,209 49,182| 34,143 7,768| 3,392| 4,427,204

Source: Forest Inventory and Analysistimate
Note: Area estimates are based on FIA samples and affected by stratification of the sample into categories -@adhpjedarates leading to some artificial

variability in area estimates frosurvey to survey.
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Table 3.17. Estimated age class structure of timberlad in the Northeast Landscape (eres)by MN DNR Forest Type 2012.

Age Class

MnDNR Forest Type 10T 2140 | 4160 | 6180 81-1900 100120 | 12140 | 14£160 | 165180 181+ | 'O

Aspen 510,849 380,624| 335,279 287,175| 70,103 5,168 2,604 ; } - | 1,501,802
Black spruce 18,674| 41.469| 136.482] 198,969 118.206| 46.793| 43123 4,025| 4,132 3281 615154
Birch 61,534| 23,620 83,153] 204465 83973] 3,805| 10,458 | 1468 | 472,476
Northern hardwoods | 55,700 35,333| 64,566| 144,868 51,935 7,202 ; ; -| 3.304| 362,908
Balsam fir 41202| 63312| 67,816 53365 15590 2975| 2231 } | 1631 248122
Lowland hardwoods | 18,024| 23.600| 45063] 78.435| 54.816] 14560 7.103| 3,304 ; | 244,995
Tamarack 17,154| 28,003 63248] 76495 48317 | 9087 1577 ; | 244871
Northern whitecedar 2.018| 7.038| 14661 41.870] 41,526] 31,258 26.190| 26.603] 8465 8769 208,398
Red pine 31,535| 55248 46,930] 29,897 12,019] 13445 2478 ; ; | 191552
Jack pine 0,086| 43931 265500 11,137 23,227 | 2936 ; i | 117,717
Balsam poplar 27,281 13,683| 24,172 16,639 2,993 - - - - - 84,768
White spruce 10,100 31.117| 18.946| 7,929 ; ; ; ; ; .| es101
Eastern white pine 0522| 5501 4879] 10188 4,778] 14196 12333 ; ; | 61397
Cottonwood / Willow | 6,502| 3.251| 7511| 10,345 | 2478 ; ; ; | 30087
Oak 734 | 3281] 5906 3,163 ; ] ; ] | 13174
Non stocked 35,631 - - - - - - - - - 35,631
Other 34650 12,485 14,792] 7312 15650 3,163 ; } ; .| 88052
Total 891,105| 769,295 957,279| 1,185,085 546,296| 145,043 118,543 35500 14,065| 16,985| 4,679,205

Source: Forest Inventory and Analysistimate
Note: Area estimates are based on FIA samples and affected by stratification of the sample into categories -@athpjedates leading to some artificial

variability in area estimates from survey to survey.
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3.10 Productivity of the Northeastds timberl an:ct

The site productivity class in the Forest Inventory and Analysis (FIA) database is a classification
of forest land in terms of inherent capacity to grow crops of industrial wood. This class identifies
the potential growth in cubic feet/acre/year and iseasn the culmination of mean annual
increment of fully stocked natural stands. About 55% (2.59 million acres) of timberlands across
theNortheast Landscape arage classed as low productivity (29 cubic feet per acre per year).
Less than 1% of the tingoland area in the landscape has estimated site productivity over 120
cubic feet per acre per year. The remainder is in the middle productivity classe$X$ 80bic

feet per acre per year. Tlestimateddistribution of timberland by owner and site protivty

class is displayed ifrigure 3.13. Low productivity timberlands are the dominant productivity
class for each landowner group.

Figure 3.13. Estimated distribution of timberland by owner and site productivity class for
the Northeast Landscape, 2006.
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3.11. Timberland biomass

Forest biomass is an estimate of the totglwleight of live trees (at least 1 inch d.b.br) the
landscape includindpark but excluohg foliage Biomass hasi¥e components for most tree
species (bole, tops and limbs, saplings, sttandbelowgroundl.

T

=

Bole - Biomass of aree at least 5 inches d.bffom 1 foot above the ground to anth
top outside bark or to a point where the central stem breaks into limbs.

Tops and limbs Total biomass of dree at least 5 inches d.bfnom a oot stump
minus the bole.

Saplings- Total aboveground biomass of a tree from 1 to 5 inches in d.b.h.

Stump- Biomass of a tree 5 inches d.b.h. and larger from the ground tora beigfoot.

Belowground biomassBi omass of coarse roots with a r

model ed esti mat e, cal cul ated on 1ive
a diameter O 5 inches.

The Northeast Landscape timberlandseéhawn estimated totddiomass of 135.6 million short
tons(one short ton equals 2,000 Ibwith aboveground biomasscounting folover 111 million
short tong(Table 3.18). Twenty four percent of thiaboveground biomass aspen and 22% is
spruce and balsam fir. These estimates do not indliedel treesfoliage, or trees on non
timberlandsbut highlight the volume ofhemical resources sequesterethm woody species of
Northeastern Minnesotads forests.
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Table 3.18. Estimated hiomass in dry weight (short tons) of live trees on timberland in the Northeast Landscape, 2012.

Total
Species Group METETETEIE To_ps i Saplings Stumps aboveground Belqwground _Total
bole limbs . biomass biomass
biomass
Eastern white 7153262  1,244.404 253,932 353,027 9004624 2057340 11,061,964
and red pine
Jack pine 2.034.481 364,760 174.957 120.237 2.694.435 622454  3.316,889
S‘;’l;”;n‘?l 2?0' 13.268.884 2.482.710 7.615,574 806593  24.263,761 5,794,408 30,058,169
Other 7.755.320 1,291,085 1,056,097 542936 10,645,438 2.467,845 13,113,283
softwoods
Maple 7,401,437 2316471 2.426.689 475953  12.620.551 2517430 15,137,981
Ash 4119,622 1,307,145 1,351,245 310,147 7.088,158 1414043 8502201
Aspen 14.937.038 4.629,775 6.697.475 780.597| 27,044,885 5.407.882 32,452,767
Other 10,829,244 3,307,516 2,478,304 654791  17.269,857 3,415378 20,685,235
hardwoods
Eastern
noncommercial 45,189 17,901 985,293 4.730 1,053,113 246520 1,299,633
hardwoods
Total 67544477 16,961,767  23.039,566 4139011 111684827 23943300 135,628 122

Source: Forest Inventory and Analysis estimate
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3.12. Forestland carbon stock

Interest in terrestrial carbon sequestration has increased in an effort to explore opportunities for
climate change mitigation. Carbon sequestration is the process by which atmospheric carbon
dioxide is takenup by trees, grasses, and other plants through photosynthesis and stored as
carbon in biomass (trunks, branches, foliage, and roots) and soils. The sink of carbon
sequestration in forests and wood products helps to offset sources of carbon dioxide to the
atmosphere, such as deforestation, forest fires, and fossil fuel emissions.

Sustainable forestry practices can increase the ability of forests to sequester atmospheric carbon
while enhancing other ecosystem services, such as improved soil andjueditgr Planting new

trees and improving forest health through thinning and prescribed burning are some of the ways

to increase forest carbon in the long run. Harvesting and regenerating forests can also result in
net carbon sequestration in wood prodactd new forest growth.

In response to government, business, and individual commitments to reduce carbon dioxide
emissions, carbon is now a priced environmental commodity in the global marketplace. The
United States carbon market is in its formative sta§eates and regions are developing climate
change strategies and policy for reducing carbon dioxide emissions, and mandatory markets are
forming at the regional and state levels. The Voluntary Reporting of Greenhouse Gases Program,
established by Sectiodn605(b) of the Energy Policy Act of 1992, provides a means for
organizations and individualsincluding forest landowners and other land managé&rsecord

their baseline emissions and emission reductiblmse information on carbon sequestration can

be found atwww.fs.fed.us/ecosystemservices/carbon.shtml

The Forest Inventory Analysis estimates forests of the Northeast Landscape currently sequester
652 million short tons of carbgifable3.19). Seventy five percent of this carbon is sequestered

in the organic soil (defined as tffiee organic material below the soil surface to a depth of 1
meter). Nearly 53% of the neorganic soil carbon storage is in live trees at least 1 inch d.b.h..

Table 3.19. Estimated carbon storage in Northeast Landscape forestland, 2012 (Values are
millions of short tons).

Carlton | Cook | Lake | St. Louis NOTTEE]
Landscape
Aboveground in live trees* 4.9 11.7 15.7 35.0 67.4
Belowground in live trees* 1.0 2.5 3.4 7.6 14.5
Above and belowground standing 07 17 24 53 10.1
dead trees*
Above and belowground live
seedlings, shrubs, and bushes 0.3 0.8 1.1 2.8 5.0
Stumps, coarse roots, and coarse 08 51 57 6.2 11.7
woody debris
Litter 2.2 6.9 11.3 25.4 45.8
Organic soil 26.0 71.0| 106.2 258.3 461.5
Total carbon 36.0 96.7| 142.7 340.6 615.9

Source: Forest Inventory and Analysis estimate
* At least 1 inch d.b.h./d.r.c
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3.13. Annual growth, mortality, and removals of growing stock on timberland

Forest Inventory and Analysis Definitions:

1 Growing stockAll live trees of commercial species thmeet minimum merchantability
standards (at least 5 inches d.b.h.). In general, these trees have at least offectolid 8
section, are reasonably free from defect on the merchantable bole, and at least 34% or
more of the volume is merchantable. Excluargyh or rotten cull trees.

1 Net cubicfoot volume.For timber species, this is the net volume of wood in the central

stem of a sample tree Goobstudp tdanndnimera-thdhn di am

top diameter, or to where the central stem breaks into limbs all of which are <4.0 inches
in diameter

1 Average annual net growtfihe average annual change in the volume of trees during the
period between inventories. Components include the change in volume of trees that have
met the minimum size requirements over the inventory period, plus the volureef
reaching the minimum siz&©( 5 . 0 dth)daringettse period (ingrowth), minus the
volume of trees that died during the period, minus the volume of cull during the period.
Mortality removals (trees killed in the harvesting process and left on site) and diversion
removals (trees removed froimetforestiand base due to a change from forest to-non
forest land) are not included

1 Average annual removals of growing stotkees that were growingtock trees on
timberland at the time of the previous inventory and were removed from timberland by
thetime of the current inventory. Removals are cut and utilized trees, trees killed as a
result of harvest operations but not utilized and live trees associated wihs@and
reclassifications.

1 Average annual mortality of growing stockolume of growing stok trees that were
alive at the time of the previous inventory and are dead in the current inventory. Tree
death associated with insects, disease, fire, animals, weather, and other factors are
included.

1 Sampling error percenEquals 100 multiplied by thequare root of the variance divided
by the sample estimate. Since sampling error is given in percent of the estimate, a large
sampling error indicates that there is considerable uncertainty associated with the
estimate.

There were 4.08 billion cubic fe€B81.9 million cords) of growing stock on timberland in the
Northeast Landscape in the 2012 FIA surdayase{Table3.20). Average annual net growth in

this datasetvas 86.5 million cubic feet (2.1% of total growing stock volume). Red pine and
white spruce had the highest net growth rates (as % of total growing stock volume) for species
with more than 100 million cubic feet of total growing stock volume.

Table 3.21 showsnet volume, average annual net growth, average annual net removals, and
average annual net mortality of growing stock on timberland for the Northeast Lanttectyee

2003 FIA dataset Comparison between these estimates shows a decrease in net volume and
annual net mortality and an increase in annual net growth and annual net removals from 2003 to
2012. Annual net mortality of quaking aspen has increased dnyyre million cubic feet from

2003 to 2012.
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Average annual removals were 69.5 million cubic feet (1.7% of total growing stock volume).
Annual removal rates (as % of total growing stock volume) for species with more than 100
million cubic feet of total gszwing stock volume were highest for quaking aspen and jack pine
(2.7 and 2.6% annual removal of volume, respectivélygrage annual removal estimates were
highest on forestlands managed by counties in the Northeast Lan(Bab[&S.22).

Mortality strongly influences the regionbs f ¢
million cubic feet) died each year in the Northeast Landscape. Annual mortality%atdégotal

growing stock volume) were highest for balsam fir, paper birch, and quaking aspen. Annual net
mortality of quaking aspen increased by nearly 4 million cubic feet from 2003 to Qo&2all

mortality increased from 1.0% of total volume in 19872t0% in 2012 Table3.23) with higher

rates in quaking aspen and paper birch. Estimated paper birch mortality increased 12 fold from
1977 to 2012 and estimated rtadity in quaking aspen increased by 70% over this period. Data
collection methods changed significantly over this period. We do not know how much those
changes may have influenced the estimates.

Mortality rates are strongly related to age class stractThe forest overall is older than it was

in the 1990s. As expected mortality rates are higher in older age classes than in younger age
classes of aspeifdble3.24). Mortality rates were lower in private timberlands than public lands
(Table3.25).

More recent trends can be detected by comparing FIA data from 2005 to PB&2/0lume of

trees that died increased between 2005 and 2012 for aspen, paper birch, and other hardwoods,
decreased for spruce and balsam fir, and did not change for pine, maple, white cedar, and
tamarackFigure3.14).
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Table 3.20. Estimated aurrent net volume, average annual net growth, average annual net removals, and average annual net

mortality of growing stock on timberland for the Northeast Landscape, 2012.

Growing stock

Net Volume Average annual net growth Average annual removals Average annual mortality
Species
P Sampling Sampling| Percent Sampling| Percent Sampling| Percent
Cubic feet error Cubic feet error of Cubic feet error of Cubic feet error of
percent percent | volume percent | volume percent | volume
Quaking aspen 917,073,085 5.0 18,119,718 15.2 2.0| 24,367,550 16.2 2.7 31,312,620 7.5 3.4
Black spruce 452,067,341 7.2 10,667,137 10.8 2.4| 5,855,153 26.0 1.3| 5,771,029 10.4 1.3
Paper birch 395,232,637 6.2 | -2,754,205 -49.0 -0.7| 9,085,529 22.4 2.3 14,146,833 9.6 3.6
Balsam fir 341,489,243 4.8 11,123,498 11.6 3.3| 6,076,961 20.6 1.8 | 13,336,791 7.9 3.9
Red pine 332,876,919 13.5| 13,482,124 14.3 41| 3,168,952 42.9 1.0 387,538 58.2 0.1
No_rthern 331,303,666 10.5| 6,570,743 15.9 2.0 469,499 529 0.1 979,712 36.5 0.3
white-cedar
White spruce 207,282,173 9.6| 8,423,609 11.6 41| 2,136,976 33.2 1.0| 1,362,787 23.1 0.7
Black ash 201,566,784 9.4| 2,555,995 48.6 1.3| 1,507,521 33.9 0.7| 3,204,481 31.3 1.6
Eiiztem white | 469 597,341 13.5| 4,616,285 215 27| 3,865,773 78.4 23| 1,292,057 415 0.8
Tamarack 153,750,423 11.6| 5,638,427 12.2 3.7 815,252 45.0 0.5 908,233 29.7 0.6
Sugar maple 141,738,681 14.7| 2,029,593 28.4 1.4| 3,156,444 55.2 2.2 926,955 28.9 0.7
Jack pine 133,768,084 11.9| 4,650,389 19.8 3.5| 3,498,428 35.0 2.6 1,215,542 26.7 0.9
Red maple 102,058,175 8.2 3,163,007 16.6 3.1 2,439,121 29.9 2.4 1,491,326 20.2 1.5
Balsam poplar 68,573,871 13.1| -1,132,010 -94.4 1.7 1,273,796 41.1 1.9| 4,174,394 24.1 6.1
American 43,843,901 20.4| 613,363 32.6 1.4| 677,904 85.7 15| 230,583 48.4 0.5
basswood
i%é?}om 26,708,292 19.0| 1,086,784 50.6 41| 579,834 85.7 22| 673,797 32.4 25
Yellow birch 22,093,481 24.8 508,145 151.2 2.3 123,719 77.8 0.6 507,562 524 2.3
ygghem red 13,742,487 33.9| 280,597 46.4 2.0 - - ~| 118,093 76.4 0.9
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Table 3.20 continued.
Growing stock

Net Volume Average annual net growth Average annual removals Average annual mortality
Species Sampling Sampling| Percent Sampling| Percent Sampling| Percent

Cubic feet error Cubic feet error of Cubic feet error of Cubic feet error of
percent percent | volume percent | volume percent | volume
Green ash 9,714,453 26.6 436,797 41.4 4.5 44,644 97.3 0.5 55,546 82.1 0.6
Bur oak 8,208,525 39.2 148,825 67.3 1.8 - -- - 19,681 104.0 0.2
American elm 3,723,856 29.6 332,049 32.2 8.9 - -- - - -- --
Scotch pine 1,399,710 70.0 176,494 85.2 12.6 - -- - - -- --
Silver maple 1,163,132 84.4| -315,100 -125.4 -27.1 - -- - 424,851 98.3 36.5
Boxelder 893,072 73.1 66,670 70.4 7.5 - - - 18,563 98.7 2.1
g;’l:them pin 34,939|  103.9 7,218|  104.0| 207 - - - - - -
Black cherry 34,556 101.7 -14,048 -158.4 -40.7 - -- - 22,793 104.0 66.0
Black locust -- -- -7,577 -96.9 -- -- -- -- - -- --
Black willow - - -- -- - -- - -- -- - -
Other -- -- | -4,016,337 -17.2 -- 366,207 60.1 - - -- --
Total 4,079,938,82¢ 2.6 | 86,458,190 6.3 2.1| 69,509,260 11.8 1.7 | 82,581,769 4.6 2.0

Source: Forednventory and Analysis estimates.
Sampling error percent equals 100 multiplied by the square root of the variance divided by the sample estimate.
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Table 3.21. Estimated net volume, average annual net growtlaverage annual net removals, and average annual net mortality of
growing stock on timberland for the Northeast Landscape, 2003.

Growing stock

oak

Net Volume Average annual net growth Average annual removals Average annual mortality
Species
P Sampling Sampling| Percent Sampling| Percent Sampling| Percent
Cubic feet error Cubic feet error of Cubic feet error of Cubic feet error of
percent percent | volume percent | volume percent | volume
Quaking asper| 1,076,305,524 4.9 20,004,433 16.7 1.9 29,717,777 13.2 2.8| 27,455,314 8.6 2.6
Paper birch 552,457,450 59| -149,660 1177.1 0.0| 8,054,737 18.1 1.5 | 17,084,078 9.3 3.1
Black spruce | 417,774,982 7.2] 7,222.649 21.7 1.7| 3,732,954 29.9 0.9] 8,630,858 13.9 2.1
Northern 333,703,715 10.6| 5,013,916 24.0 15| 2,065,279 54.7 0.6| 2,353,887 38.1 0.7
white-cedar
Balsam fir 320,612,511 5.2 | -1,745,366 107.0 05| 6,008,780 19.0 1.9 | 21,993,998 9.2 6.9
Red pine 210,446,402 15.9| 8,130,402 25.0 3.9| 1,678,605 33.4 0.8 442,728 49.3 0.2
Black ash 187,826,945 10.2] 4,136,117 17.4 22| 676,648 60.0 0.4] 1,280,700 28.2 0.7
Sugar maple | 173,952,832 13.8| 3,287,728 33.1 1.9 360,550 59.8 0.2| 742,631 41.0 0.4
White spruce | 159,285,356 10.7| 1,928,848 46.1 1.2| 2,360,315 34.3 15| 3,333,562 19.5 2.1
Ei";‘]ztem white |43 834 104 15.2| 2,502,369 25.0 1.7| 1,253,967 39.0 0.9| 1.455,011 427 1.0
Red maple 130,290,578 8.3| 6,457,362 17.3 5.0 1,294,602 26.3 1.0| 1,993,503 22.2 1.5
Jack pine 124,257,871 12.7] 2,953,320 30.5 2.4] 2,575,029 45.1 21| 1,835,825 24.2 1.5
Tamarack 120,013,597 12.9] 3,818,018 19.2 3.2| 529,008 44.9 0.4 591,261 40.3 0.5
Balsam poplar| 89,072,179 15.8| -1,208,133 79.1 1.4| 2,431,748 36.8 2.7| 4,428,758 22.4 5.0
American 40,396,120 23.1| 442768 52.0 1.1| 105,941 90.8 03| 227,929 76.5 0.6
basswood
i%é?}om 35,501,665 31.5| 733,709 77.5 21| 1,295217 45.7 3.6| 1,201,473 40.5 34
Yellow birch 33,410,832 20.9| 355,088 91.0 1.1 - — —| 246,986 52.9 0.7
Northernred | 15462004  321| 218,367 50.1 14| 153683 1013 1.0 - - -
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Table 321 continued.

Growing stock

Net Volume Average annual net growth Average annual removals Average annual mortality
Species Sampling Sampling| Percent Sampling| Percent Sampling| Percent
Cubic feet error Cubic feet| error of Cubic feet| error of Cubic feet| error of
percent percent | volume percent | volume percent | volume
Bur oak 13,338,293 35.6 365,642 47.1 2.7 51,587 114.9 0.4 45,140 114.9 0.3
Green ash 10,442,369 27.9 -9,666 526.7 -0.1 - -- - 54,206 99.8 0.5
American elm 1,235,484 35.8 -63,869 106.8 -5.2 - - - 89,780 79.5 7.3
Boxelder 1,114,140 64.0 -26,996 100.5 2.4 - - - 30,940 100.5 2.8
Silver maple 723,389 99.1 -- -- -- -- -- -- -- -- --
e 487,699  99.6 - - . - - - - . .
Black willow 444,014 101.2 - - -- - -- - - -- --
Black cherry 98,201 101.0 - - -- - -- - - -- --
Slippery elm 86,449 99.1 -- -- - -- - -- -- - -
rEeadSctgcrjr;r 77,029 1010 - - . - . - - . .
Siberian elm 64,467 101.0 - - -- - -- - - -- --
Totals: 4,192,717,283 2.5| 64,367,047 9.6 1.5| 64,346,427 9.9 1.5| 95,518,569 5.1 2.3

Source: Forest Inventory and Analysis estimates.

Sampling error percent equals 100 multiplied by the square root of the variance divided by the sample estimate.
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Table 3.22. Annual growing stock removal estimate as a percent of timberland volume by ownership in
the Northeast Landscape, 2012.

Federal State
3 Removal % of 3 Removal % of
Volume (ft°) (t9) Volume Volume (ft°) (t3) Volume
Quaking aspen 266,266,21C 2,313,872 0.9% 117,614,767 4 572,425 3.9%
Black spruce 174,855,268 1,516,066 0.9% 88,325,129 742,136 0.8%
Paper birch 152,677,059 1,594,236 1.0% 40,706,171 1,658,257 4.1%
Red pine 143,599,870 1,591,835 1.1% 81,673,560 1,004,076 1.2%
Balsam fir 97,939,320 638,969 0.7% 39,165,619 543,042 1.4%
White spruce 97,422,039 459,270 0.5% 17,570,695 255,763 1.5%
Jack pine 85,337,264 2,791,732 3.3% 14,490,622 429,993 3.0%
Eé’(;::em white 84,346,564 153,421 0.2% 73,927,532 122,181 0.2%
gif‘]ztem white 59,727,073 3,809,316 6.4% 29,104,283 - ;
Sugar maple 46,776,464 19,163 0.0% 15,134,342 246,389 1.6%
Red maple 24.115,416 125,896 0.5% 9,450,167 259,760 2.7%
Tamarack 23 547,045 0 0.0% 40,834,831 42,933 0.1%
Black ash 20,663,607 250,510 1.2% 24.586,285 153,660 0.6%
Balsam poplar 11,248,723 29,993 0.3% 10,192,934 667,954 6.6%
Big-tooth aspen 10,247,463 0 0.0% 2,573,709 499,254 19.4%
Total 1,308,655,56( 15,661,384 12%| 617,732,764 11,247,610 1.8%
County and Municipal Private
Quaking aspen 173,414,15€ 7,694,347 4.4% 359,777,951 9,786,906 2.7%
Black spruce 84496644 1,371,551 1.6%| 104,390,301 2,224,500 2.1%
Paper birch 79,083,944 2,688,067 3.4%| 122,765,469 3,144,969 2.6%
Red pine 33,006,599 - 74.596,889 573.041 0.8%
Balsam fir 63,463,315 2,347,714 3.7%| 140920984 2547237 1.8%
White spruce 31,812,013 515,740 1.6% 60,477,425 906,203 1.5%
Jack pine 6,563,686 134,525 2.0% 27,376,512 142,178 0.5%
yé)c;g\rern white 78,910,457 142,086 0.2% 94,119,112 51,811 0.1%
Ei";‘]ztem white 32,714,644 ; ; 48,051,341 56,457 0.1%
Sugar maple 40,410,380 347,594 0.9% 39,417,495  2.543.208 6.5%
Red maple 25846013 1,384,977 5.4% 42,646,579 668,488 1.6%
Tamarack 40,843,439 236,267 0.6% 48,524,208 536,053 1.1%
Black ash 60,770,027 446,648 0.7% 95,546,865 656,703 0.7%
Balsam poplar 20,242,816 126,083 0.6% 26,889,399 448,866 1.7%
Big-tooth aspen 6,856,728 80,580 1.2% 7,030,392 - -
Total 802,603,426 18,106,376 2.3% | 1,350,947,06] 24,493891] 1.8%

Source: Forednventory and Analysis.
Note: Total removal was estimated at 1.7% of Northeast Landscape timberland volume.
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Table 3.23. Estimated annual growing stock mortality as a percent of timberland volume in
the Northeast Landscape, 1977, 1990, 2003, & 2012.

Tree species 1977* 1990* 2003 2012

Quaking aspen 2.0% 1.5% 2.6% 3.4%
Paper birch 0.3% 1.2% 3.1% 3.6%
Maple 0.4% 0.5% 0.9% 1.2%
Other Hardwoods 1.3% 1.6% 1.8% 2.2%
Red pine 0.0% 0.0% 0.2% 0.1%
Eastern white pine 0.2% 0.3% 1.0% 0.8%
Jack pine 0.8% 2.2% 1.5% 0.9%
White spruce 0.5% 0.7% 2.1% 0.7%
Black spruce 0.6% 1.8% 2.1% 1.3%
Tamarack 2.4% 0.7% 0.5% 0.6%
Balsam fir 0.8% 3.5% 6.9% 3.9%
Northern whitecedar 0.3% 0.3% 0.7% 0.3%
Total 1.0% 1.5% 2.3% 2.0%

Source: Forest Inventory and Analysis.

Note: Data collection procedures and plot design have changed over the course of the Forest Inventory Analysis

program history which may lead to issues comparing between years. FIA data collek@&d and 1990 (*) were

collected as a periodic survey while 2003 and 2012 are part of the annual survey (5 year running average).

Comparisons between similarly collected survey data are stronger than between the two methods.

Table 3.24. Estimated annual growing stock mortality estimate of quaking asperPEpulus
tremuloideg as a ratio of volume(ft®) on timberland in the Northeast Landscape, 2012.

Stand age Mor.tality Vo!ume Ratiq estimate Sampling Variance
class Estimate Estimate | (Mortality/Volume) error
0-20 years 800,547 33,202,096 0.024 111.15 0.00072
21-40 years 3,941,733 192,240,663 0.021 51.95 0.00011
41-60 years 8,511,470 298,786,267 0.029 31.87 0.00008
61-80 years 13,267,998 312,996,312 0.042 30.11 0.00016
81-100 years| 3,423,117 62,370,953 0.055 66.41 0.00133
100+ years 665,659 9,603,622 0.069 112.73 0.00611
Total 30,610,525 909,199,913 0.034 17.48 0.00003

Source: Forest Inventory and Analysis.
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Table 3.25. Annual growing stock mortality estimate as a percent of timberland volume by
ownership in the Northeast Landscape, 2012.

Federal State
3y | Mortality % of 3y | Mortality % of

RIS (1) (ft?) Volume el (i (ft3) Volume
Quaking aspen | 266,266,210 | 9,258,668 3.5% 117,614,767 | 3,821,619 3.2%
Black spruce 174,855,268 | 2,525,224 1.4% 88,325,129 944,420 1.1%
Paper birch 152,677,053 | 5,432,261 3.6% 40,706,171 870,451 2.1%
Red pine 143,599,870 | 28,153 0.0% 81,673,560 200,388 0.2%
Balsam fir 97,939,320 3,514,335 3.6% 39,165,619 1,287,704 3.3%
White spruce 97,422,039 583,578 0.6% 17,570,695 103,073 0.6%
Jack pine 85,337,264 727,798 0.9% 14,490,622 165,986 1.1%
Eé’(;::em white | o1 346,564 | 561,759 0.7% 73,927,532 | 173,524 0.2%
gif‘]ztem white | 59 797 073 | 337,653 0.6% 29,104,283 | 349,078 1.2%
Sugar maple 46,776,464 217,560 0.5% 15,134,342 60,335 0.4%
Red maple 24,115,416 200,904 0.8% 9,450,167 179,573 1.9%
Tamarack 23,547,945 437,910 1.9% 40,834,831 157,816 0.4%
Black ash 20,663,607 270,030 1.3% 24,586,285 85,205 0.3%
Balsam poplar | 11,248,723 | 1,643,364 14.6% 10,192,934 | 826,286 8.1%
Big-tooth aspen | 10,247,463 209,918 2.0% 2,573,709 19,334 0.8%
Total 1,308,655,56€¢ 25,958,390 | 2.0% 617,732,767 | 9,622,340 1.6%

County and Municipal Private
Quaking aspen | 173,414,156 | 6,549,162 3.8% 359,777,951 | 11,683,171 3.2%
Black spruce 84,496,644 1,061,203 1.3% 104,390,301 | 1,240,182 1.2%
Paper birch 79,083,944 2,679,196 3.4% 122,765,469 | 5,164,924 4.2%
Red pine 33,006,599 - - 74,596,889 158,997 0.2%
Balsam fir 63,463,315 2,918,403 4.6% 140,920,988 | 5,616,349 4.0%
White spruce 31,812,013 119,793 0.4% 60,477,425 556,342 0.9%
Jack pine 6,563,686 80,928 1.2% 27,376,512 240,829 0.9%
yé)c;g\rern white | 76 910,457 | 62,462 0.1% 94,119,112 | 181,966 0.2%
Ei";‘lztem white | 55 714644 | 58,003 0.2% 48,051,341 | 547,234 1.1%
Sugar maple 40,410,380 370,046 0.9% 39,417,495 279,015 0.7%
Red maple 25,846,013 421,914 1.6% 42,646,579 688,936 1.6%
Tamarack 40,843,439 259,168 0.6% 48,524,208 53,339 0.1%
Black ash 60,770,027 804,162 1.3% 95,546,865 2,045,085 2.1%
Balsam poplar 20,242,816 707,863 3.5% 26,889,399 996,880 3.7%
Big-tooth aspen | 6,856,728 288,970 4.2% 7,030,392 155,575 2.2%
Total 802,603,428 | 16,952,292 2.1% 1,350,947,069 30,048,747 2.2%

Source: Forest Inventory and Analysis.
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Figure 3.14. Estimated annual growing stock mortality volume (ff) of timberland in the Northeast Landscape by species
groups, 2005 to 2012.
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3.14. Silvicultural and harvesting practices

I n 2008 Anthony W. D6Amat o, Ni chol as W. Bol
University of Minnesota Department of Forest Resources published a Technical Report looking
at silvicultural practices in the state of Minnesota titiédZ u r r e n dand L®ngeemmuends

of Silvicultural Pr act i c e Jheifohowinditextramdgablesaare A
summarized from this document. The full report can be found at:
http://iic.umn.edu/prod/groups/cfans/@pub/@cfans/@forestry/documents/asset/cfans _asset 184

742.pdf

This study characterized the status of silvicultural practices within Minnesota in 2008 and used
results from past sueys (1991 and 1996) to describe general trends in Silviculture across
ownerships and over time. A questionnaire regarding silvicultural practices applied in fiscal year
2008 was administered to all state, county, federal, industry, and Native Americarsioyws.
Nor-industrial private landowners were not surveyed. The data presented are for the entire state.
Surveys included questions on silvicultural and harvesting practices such as regeneration
practices used, extent and type of biofuels harvesting, ofissitelevel guidelines, and
approaches to insect and disease issues. In additionseaded responses were collected on
guestions relating to general constraints most affecting the implementation of silvicultural
practices.

Twenty-six respondents cortgied the survey with the respondent pool including 2 state, 2
federal, 14 county, 3 industrial, and 5 Native American ownerships. In addition, one non
governmental organization involved with forest management also completed the survey.
Collectively, the espondent pool ownerships covered 64% of the timberland in the state
(9,865,694 out of 15,414,200 acres) and accounted for 67% of the estimated 2008 statewide
harvest (1.97 million out of 2.92 million cords). The respondent harvest levels were similar to
those reported during the 1996 survey; however, the statewide harvest levels were less than in
1996 (3.81 million cords). In addition, the harvest volume removed per acre of timberland in
2008 (0.20 cords) was lower than the harvest volumes in 1996 (0d.co

Silvicultural practices are the ways in which forests are managed. The total amount of timberland
on which silvicultural practices are carried out is snfalyre3.15). For example, in 1996, less

|

2C

than 1.3% of the respondentsé6é timberland area

preparation both decreased from 1996 to 2008.

Managers used clearcutting more than any other silvicultural system in 1984, and 2008
(Figure 3.16), however, the data suggest managers planned less clearcutting between each
sampling interval. Patch clearcut, selection, seed treetesiebd cutting, and thinning were

each used more in 2008 than in 1991 or 1996. Strip clearcutting was less common in 2008 than
1996.

Managers use natural regeneration more often than artificial regeneFatjore@.17). This fact

is not unexpected, since aspen and many other Minnesota forest species regenerate well on their
own. Use of natural regeneration increased between 1991 and 1996 from 75.8%tof301al
regenerated area, while use of artificial regeneration declined correspondingly from 24.2% to
19.3%. This trend was reversed in 2008 when natural regeneration dropped to 60.9% and
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