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Introduction 
Chapter 3 combines two chapters often published separately in an environmental impact 
statement:  the Affected Environment and the Environmental Consequences.  In this chapter, we 
will describe the physical, biological and social environments of the Ottawa National Forest (the 
Ottawa) and describe how each of the alternatives will affect these environments. 
 
Combining these elements provides a clearer understanding of how each alternative will affect 
the different forest resources.  Ottawa resources include not only ecosystem components such as 
soils, vegetation, and wildlife, but also human uses and values such as producing timber 
products, recreation experiences, and recreation access.  Each resource subject area is evaluated 
separately. 
 
Supporting information concerning the affected environment and environmental consequences 
can be found in the appendices. 
 
Federal laws require that national forests be managed to ensure long-term productivity of the 
land.  The Forest Service established specific regulations and policies to implement these laws.  
Additionally, a set of Forestwide standards and guidelines specific to the Ottawa were 
established to protect the environment and guide management of its resources.   

Effects Analysis Indicators and Analysis Methods 
This FEIS is a programmatic document.  It discusses environmental effects on a broad scale.  
Over the lifetime of the 2006 Ottawa National Forest Land and Resource Management Plan 
(herein referred to as the 2006 Forest Plan), the preferred alternative and the accompanying 
Forestwide standards and guidelines, would set management direction by establishing and 
affirming rules and policies for use of natural resources. 
 
Because this document contains a Forestwide level of analysis, it does not predict what would 
happen when Forestwide standards and guidelines are implemented on individual, site-specific 
projects.  Nor does it convey the long-term environmental consequences of any site-specific 
project.  These actual effects would depend on the extent of each project, environmental 
conditions at the site (which vary across the Ottawa), site-specific mitigation measures, and their 
effectiveness. 
 
In preparing the FEIS, the focus was on consequences most likely to occur and why.  Not every 
environmental process or condition on the Ottawa is described in this document because it would 
be impractical, given the complexity of natural systems.  The purpose of the FEIS is to provide a 
survey of the broader environmental and social factors that are relevant to the programmatic 
planning process. 
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Direct, Indirect and Cumulative Effects—Physical 
Environment 
Each of the following sections will describe a resource area, with a discussion that explains the 
criteria and indicators used to evaluate and develop the variations between the alternatives; the 
affected environment and analysis area; and the direct, indirect and cumulative effects on the 
environment that are likely to result from activities and resource output levels of each alternative. 

Soils 

Introduction 
Across all alternatives under consideration in Forest Plan revision, the soil resource would 
properly and adequately be protected.  Protection for the soil is provided through implementation 
of direction contained in laws, regulations, best management practices (BMPs), Forest Service 
handbook, manual, and field guide direction, Forest Plan goals, objectives, standards and 
guidelines, and contract clauses.  Important to the consideration for protection of the soil 
resource is the fact that the road network is not considered to be a part of the soil resource.  This 
is true even for those roads with native surfaces and those roads that are supporting some plant 
growth due to disuse, or infrequent use.  The road system of the Ottawa is considered a 
designated use for the purpose of this analysis; therefore, the soil resource and the road resource 
are mutually exclusive designations. 
 
Issues that have potential to affect the soil resource are off-highway vehicle (OHV), including 
all-terrain vehicle (ATV) access, vegetation management and management area allocation and 
associated desired road densities, fire, and special interest area designation. 

Indicators  
OHV Access Vegetation Management Road Density 

Miles of designated ATV Trail 

Amount of OML 1 roads open 
for OHV use  

Amount of OML 2 roads open 
for OHV use  

Portion of the Ottawa open to 
cross-country OHV use 

Total projected harvest acres Amount of each road density 
objective 

 
No specific quantitative indicators are used regarding fire or Special Interest Area (SIA) 
designation. 
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Methodology  
In general, risk can be considered as a combination of likelihood and consequences.  Risks to the 
soil resource are those factors that can impair soil quality.  Differences across the four 
alternatives are primarily in the likelihood of such events.  Consequences are diminished 
capacity of the soil to perform its biologic, hydrologic, and/or other ecological functions 
(reduced soil quality), and include such detrimental disturbances as compaction, displacement, 
puddling/rutting, and erosion.    

Affected Environment 
Landtype Associations (LTAs) are the basic land units from which the management areas (MAs) 
on the Ottawa have been delineated.  During the ecological classification and mapping of the 
Ottawa, Ecological Landtype Phases (ELTPs) were recognized and identified.  Over 750 ELTPs 
have been defined on the Ottawa as subsets of the LTAs, with soil textures ranging from clay to 
sand and including organic soils, and soil drainage ranging from excessively drained to very 
poorly drained.  See Appendix D, Ecological Classification System, of the 2006 Forest Plan for 
more information. 
 
Cross-country travel by OHVs presents a risk to the soil resource.  Types of detrimental 
disturbances that could occur with OHV cross-country travel include compaction, displacement, 
puddling/rutting, ground cover removal, and erosion. 
 
Vegetation management has the potential to affect the soil resource through the amount and type 
of vegetative treatments per unit of time, because while the soil resource is protected by the 
management direction listed previously, risk increases as acreages of activity increases.  There is 
some variation in the potential of an activity type to reduce soil quality, with clearcuts generally 
having somewhat higher potential to reduce soil quality.  Total acres treated on an annual basis 
are an indicator of risk to the soil resource.    
 
Earthworms are non-native invasive species (NNIS), and they enter the Ottawa and spread in 
different ways.  Some are transported by anglers as bait and may be released, or escape from the 
container.  Machinery and vehicles can introduce worm cocoons to uninfested areas.  Worms are 
typically viewed as beneficial to soil productivity and considered gardeners’ friends.  The 
impacts to the duff layer are of greatest concern. 
 
Fire-dependent ecosystems are uncommon within the Ottawa.  Prescribed burns have been rarely 
used and wildland fire, whether natural or human-caused has also been rare on the Ottawa.  Refer 
to the Fire Management section for more details on fire prone areas of the Ottawa.  Fire has the 
potential to diminish soil functions.  As noted in the introduction to this section, soil has many 
levels of protection and burn plans would ensure that the soil is protected at the site-specific level 
for prescribed fires or wildland fires allowed to burn for resource use. 

Direct and Indirect Effects 
OHV Access 
As the amount of forest area open to OHV use and road/route mileage available to OHV use 
increases, the risk to the soil resource is also increased.  This is particularly true of lower 
objective maintenance level (OML) roads due to the likelihood that OHV users may expand 
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travel ways beyond the road surface and onto areas of the adjacent forest floor when road 
surfaces are wet or rutted.  This activity would use small areas of the soil resource, diminishing 
its capacity to perform its functions.  The likelihood of this type of expansion of travelways is 
greatest on OML 1 and also high on OML 2 roads.  OML 3 roads are typically designed, 
constructed and maintained in a way that OHV users would be unlikely to engage in travel way 
widening. 
 
Alternative 1 would have the highest risk of reduced soil quality due to OHV use.  This is the 
only alternative that provides cross-country use of OHVs.  Also, Alternative 1 would allow OHV 
use on all OML 1 and OML 2 road, and therefore a resulting high amount of risk of individuals 
driving off the roads and potentially damaging the soil resource.  However, it should be noted 
travel across wetland features is a violation of State law (Michigan Compiled Laws 1994).   
 
Alternatives 3-Modified and 4 would have the second highest risk to the soil resource.  This risk 
derives from the high amount of OML 1, 2, and 3 roads potentially designated for OHV use and 
the similar increased risk of individuals illegally driving their OHVs off roads.  However, since 
no cross-country use of OHVs would be permitted this would reduce risk of damage to the soil 
resource. 
 
Alternative 2 would have the lowest risk to the soil resource because OHV use of OML 1 or 2 
roads would be considered by exception only as a part of a designated OHV recreational trail or 
route.  No cross-country use of OHVs would be permitted. 
 
A similar amount of ATV recreational trails is anticipated in Alternatives 2 through 4.  
Alternative 1 allows for ATV trail construction, but no estimate of the amount is provided.  It is 
anticipated that, since any trails constructed would be done so following appropriate direction 
and specifications, the small amount of trails that could be developed on the Ottawa would have 
only minor impacts on soils. 
 
Vegetative Management and Management Area Allocation 
While MA prescriptions are constant across alternatives, vegetation management emphasis, 
amount of MA allocation, and desired road density objectives have a different mix of acreages 
among the alternatives.  Differences in the mix of vegetation management emphasis result in 
differences in average annual acres of treatment types between alternatives.  
 
While potential to reduce soil quality varies by treatment type, these risks are relative and cannot 
be numerically weighted.  No single alternative has the highest risk to the soil resource in the 
next planning period.  For example, while Alternative 1 is projected to have the highest amount 
of clearcut harvest per year during the first decade, it would have the lowest acreage for the 
annual total of all treatment types.  During the second decade, the annual clearcut acreage for 
Alternative 1 is projected to have fewer clearcut acres than Alternatives 3-Modified or 4, while 
the annual total of all treatment types remains the lowest.   Since the differences in treatment 
acres are small, risks to soil resources are low and approximately the same across all four 
alternatives.    
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Differences in MA allocation and associated desired road densities across the alternatives result 
only in slight changes in the risk to the soil resource.  Desired road densities may be more of a 
long-term factor, while annual acres of treatment types may produce slight differences among the 
alternatives in the first and second decades.  Alternatives 1 and 4 have very similar levels of risk, 
and more risk than Alternative 3-Modified.  Alternative 2 would produce the lowest risk.  All 
these differences are minor.  Overall, the risk under any alternative is considered very low, due 
to the many levels of protections, such as direction contained in laws, BMPs, and Forest Plan 
goals, objectives, standards and guidelines (see 2006 Forest Plan, Chapter 2).   
 
An indirect effect of harvest is the introduction Earthworm activity, which has recently been 
cited as producing possible detrimental effects to the soil organic layer in some forested sites.  
Activity of worms converts the fibrous forest floor layer into an exposed organic-rich mineral 
layer that can change the way that nutrients are available for plant growth and may move them 
deeper in the soil, below the current rooting zone (University of Minnesota 2004).  At least one 
study (Alban and Berry 1994) indicates some earthworms incorporate the organic layer into the 
mineral soil, and change the morphology of the upper portion of the soil, but do not affect site 
productivity. 
 
Fire 
Management direction in Alternatives 2 through 4 allows fire to play more of an ecological role 
by including prescribed fire use, when compared to Alternative 1.  Therefore, these alternatives 
provide better defined management direction to consider when determining the relationship of 
the soil resource and fire.  High intensity fire would have the potential to adversely impact soil 
properties and could result in reduced soil productivity and/or erosion.  Sandy soils with low 
organic content (Fire Regimes 1 and 2) as described by Cleland et al. (2004b) would be most 
susceptible to detrimental effects from severe wildfires.  The potential for a large catastrophic 
wildfire event on the Ottawa is low and the annual acreage of prescribed burning is anticipated to 
be small (<200 acres), therefore the potential for a severe wildfire or prescribed fire to 
detrimentally impact the soil resource is low.   
 
The intensity and duration of a forest fire determines the effects on the physical, chemical, and 
biological properties of soil.  Alternatives 1 through 4 propose to use prescribed fire for site 
preparation, restoration, and maintenance of plant communities.  Low to moderate intensity 
prescribed burning would be conducted in spring and fall when the litter layer is moist.   
Therefore, prescribed fire on the Ottawa would burn relatively cool, with no large areas of heavy 
fuel buildup.  Project level analysis that proposes use of high intensity prescribed burning would 
follow site-specific design criteria to minimize long-term adverse impacts to the soil resource. 
There would be no short or long-term detrimental soil disturbance effects from the prescribed 
burning proposed in the alternatives.  The intensity and duration of burns would not be severe 
and therefore would not impair physical, chemical or biological soil properties. 
 
Special Interest Area Designation 
Alternative 1 does not include designation of any SIAs.  Alternatives 2 through 4 all propose the 
same SIA designation.  While soils have many levels of protection as stated in the introduction, 
certain ELTPs have unique features and/or are of very limited extent within the Ottawa or within 
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the western Upper Peninsula.  Therefore, Alternatives 2 through 4 afford more opportunity to 
recognize and interpret special soil and/or landform features.  
 
Designation of SIAs would provide additional direct protection to the soil resource in the case of 
Bell-Bracken-Englesby esker complex.  Under SIA designation, about 360 acres that are actually 
esker features within the 1,423 acres of the SIA would not be available for gravel mining.  This 
acreage represents about 10% of the total Ottawa acreage mapped as eskers.  While removing 
this small percentage of eskers from the pool of available gravel sources would have negligible 
impact on the Ottawa transportation network, it would provide an intact representative of this 
glacial landform and its associated soils.   

Summary of Direct and Indirect Effects by Alternative 
The soil resource is protected and maintained in all the alternatives.  Risk of reduced soil quality 
may vary slightly by alternative, but the overall risk is low for any alternative.  Alternatives 1 
and 4 have similar and somewhat higher risk to the soil resource; Alternative 1 is likely the 
highest risk among all alternatives because of the amount and type of OHV access, and for the 
soil resource, OHV access can be a bigger consideration than vegetation management.  
Alternative 2 has the lowest risk. 

Cumulative Effects 
The bounds of analysis is the Ottawa’s administrative boundary.  It is here that management 
activities take place, and activities associated with the practices that have the potential to reduce 
soil quality.  Chronologically, the period of analysis encompasses actions of the early to mid 
1830s considered by Cleland et al. (2004a) as described below, and extends to the end of the 
planning period (around years 2016 to 2021).   

Past Actions 
Cleland et al. (2004a) state, “the era of white pine logging began in the mid 1830s.  Hemlock 
was also cut heavily as a source of tannin.  Shortly before the end of the white pine era, 
harvesting of hardwood commenced and continued into the 1930s.  The impact of near-total 
deforestation was amplified by frequent and often catastrophic wildfires burning through slash, 
as well as smaller fires deliberately set to clear land, or started from railroad locomotives.”  The 
soil resource was undoubtedly impacted during this period.   
 
The Wisconsin glaciation (approx. 70,000-10,000 years ago) removed all topsoil from much of 
northern North America eliminating all native earthworms from this area.  Since European 
settlement, earthworms have been introduced unintentionally by dumping ships’ ballast, in 
imported plant potting soil, intentionally to improve soil conditions, or as fishing bait (Hendrix 
and Bohlen 2002).  Earthworms have documented effects on soil characteristics. 
 
Present Actions 
The Ottawa was completely cut over between 1870 and 1920, followed by catastrophic wildfires, 
which impacted the soil resource.  Establishment of the Ottawa as a national forest began a 
period of recovery.  The soil resource has gained many levels of protection during this recovery 
period.  Cleland et al. (2004a) state, “today’s forests, although generally younger and less diverse 
than the original forests, have exhibited remarkable resilience to early logging disturbance.” 
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Earthworms are non-native invasive species (NNIS), and they enter the Ottawa and spread in 
different ways.  Some are transported by anglers as bait and may be released, or escape from the 
container.  Machinery and vehicles can introduce worm cocoons to uninfested areas.  Worms are 
typically viewed as beneficial to soil productivity and considered gardeners’ friends.  However, 
worm impacts to the duff layer are of greatest concern.  Earthworm activity has recently been 
cited as producing possible detrimental effects to the soil organic layer in some forested sites.  
Activity of worms converts the fibrous forest floor layer into an exposed organic-rich mineral 
layer that can change the way that nutrients are available for plant growth and may move them 
deeper in the soil, below the current rooting zone (University of Minnesota 2004).  At least one 
study (Alban and Berry 1994) indicates some earthworms incorporate the organic layer into the 
mineral soil, and change the morphology of the upper portion of the soil, but do not affect site 
productivity. 
 
Reasonably Foreseeable Future Actions 
It is reasonable to assume that soil resources would continue to be protected.  Areas impacted by 
logging operations using heavy equipment to accomplish vegetation management would 
continue to be of minor extent, uncommon, and isolated.  The resilience demonstrated since the 
establishment of the Ottawa can be expected to continue.  Earthworms, as NNIS, can be expected 
to spread in the Ottawa, causing changes to soil morphology and nutrient distribution to some 
extent.   
 
As a result, based on relatively low risk of negative impacts to soils from the 2006 Forest Plan 
related estimates and considering anticipated continued recovery and protection of the soil 
resource cumulatively, effects are expected to be minor. 

Water Resources 

Introduction 
Issues related to water resources are OHV use, aspen issues, riparian areas, dams, and roads.   

Indicators 
OHV Access Aspen Riparian Dams Roads 

(1) Miles (range) of 
designated OHV/ATV 
trail or roads 
(2) Cross-country use 
allowed (Y or N) 
(3) Closed roads 
considered for OHV 
use (miles) 

Threshold 
established to 
quantify risk to 
flow regime? 
(Y or N) 

Riparian direction tied to 
full functionality?  (Y or N) 
 
Riparian protection widths 
based on site-specific 
ecological characteristics?  
(Y or N) 

Dam 
management 
and flow 
direction 
provided? 
(Y or N) 

Allowable 
Sale Quantity 
 
Average road 
mile potential 

Methodology 
The analysis area is the hydrologic system within the Ottawa at the 5th level watershed scale, 
with the exception of the aspen analysis, which is analyzed at the 6th level watershed scale.  The 
analysis and inventory utilized Ottawa geographic information system (GIS) information (USDA 
Forest Service 2005o). 
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Affected Environment 
The Ottawa is located within 21, 5th level watersheds (see Table 3-1).  Most of these watersheds 
flow into the St. Lawrence aquatic region, which is further divided into the Michigan-Huron and 
the Superior aquatic sub-regions with most flowing into the latter (Maxwell et al. 1995).  Two 
watersheds flow into the Mississippi region in the Upper Mississippi sub-region.  The Ottawa is 
located within the “Great Lakes System” (Bush 2004; Great Lakes Regional Collaboration 
2005).  Restoration of riparian and upland terrestrial habitats within this system are national 
priorities. 

Watershed Condition 
Watersheds within the Ottawa are generally in good condition (USDA Forest Service 2001b).  
Watershed condition was assessed using the East-wide Watershed Assessment Protocol (EWAP) 
for the Forest Service (USDA Forest Service 2001a).  The EWAP was used because it evaluated 
natural and human factors reflecting watershed condition and vulnerability.  Watersheds were 
compared against each other and ranked high, medium and low condition and high, medium, and 
low vulnerability for the purpose of determining restoration priorities.  The EWAP data utilized 
for this analysis includes road densities, road stream crossings, and dams (USDA Forest Service 
2001b).  The EWAP road density and stream crossing analyses used data from US Census 
Bureau Topologically Integrated Geographic Encoding and Referencing (TIGER) Roads data, 
which incorporates roads across ownerships, but does not reflect OML 1 and 2 roads.  However, 
it gives an idea of watershed road density and the number of stream crossings across ownerships 
at a coarse scale.  Roads can influence physical stream channel processes through intercepting, 
concentrating, and diverting flows from their natural pathways.  The higher the road densities, 
the higher the risk of affecting streams.   
 
As estimated from the Great Lakes Ecological Assessment map utilized in this analysis, most 
watersheds encompassed by the Ottawa’s administrative boundary have relatively low to 
moderate road densities when compared to the rest of the Upper Peninsula of Michigan (USDA 
Forest Service no date available).   There are numerous unclassified and user-developed trails 
and roads within these watersheds that are not accounted for on the Great Lakes Ecological 
Assessment map or in the TIGER road data as discussed previously.  When incorporating 
unclassified/user-developed roads and trails, as well as OML 1 and 2 roads into the analysis, the 
results show that these road types do increase the road density within watersheds, which can 
increase the risk to streams.  Reduction of road densities is on-going at the project analysis level, 
and is expected to continue through implementation of the 2006 Forest Plan.  Although riparian 
condition was analyzed in the EWAP, the analysis focused on forested versus non-forested 
condition, which does not reflect the riparian structure that is currently lacking due to late 1800 
and early 1900 logging activities.  Stream system large woody debris was not analyzed in the 
EWAP, although this has been heavily impacted due to late 1800 and early 1900 logging 
activities and is currently limited.  Impacts from roads, road crossings, and the need for more 
riparian structure and more instream large woody debris are the four emphasis areas the Ottawa 
has currently been working with to improve watershed condition. 
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There are few dams within the 5th level watersheds on the Ottawa.  Most of these dams are low 
head, creating run-of-the-river flows.  In relation to the amount of dams, no watersheds have 
more than seven dams and most have three or less.  Historically there were many more dams 
within the river systems due to the use of splash dams during the early logging era.  Dams can 
change natural stream flows leading to changes in channel morphology, water temperature, 
dissolved oxygen, and nitrogen content (Solomon 2000).  Altered flows can disrupt the 
reproduction cycle of aquatic organisms, affect food availability for aquatic organisms and alter 
their habitats.  Dams also create aquatic organism migration barriers.  Not all effects of dams are 
negative however, with benefits including but not limited to creating specific wildlife habitats, 
creating appropriate conditions for wild rice production, creating migration barriers for 
undesirable species, providing electrical power generation, and creating recreation opportunities 
(i.e., fishing).  Recent changes in operations at five dams licensed by the Federal Energy 
Regulatory Commission (FERC) have resulted in more natural flow conditions (USDA Forest 
Service 2002e, US FERC 1994). 
 
Water Quality 
Water quality is important to aquatic organisms and other state designated uses, which include: 

• industrial, agricultural, and public water supply; 
• recreation (partial and total body contact); 
• warm water and coldwater fisheries, other aquatic life, and wildlife; and 
• navigation (Michigan Department of Environmental Quality [DEQ] 2004b).   

Michigan Department of Environmental Quality (Michigan DEQ) issues an annual water quality 
report, which includes 303(d) and 305(b) documentation for compliance with the Clean Water 
Act (Michigan DEQ 2004b).  This documentation identifies impaired waters requiring 
development of water quality management plans to improve water quality.   
 
Sixteen lakes and four streams within the Ottawa have been identified as water quality impaired 
(Michigan DEQ 2004b) and are scheduled for Total Maximum Daily Load (TMDL) allocation, 
although none of the causes of impairment is from Forest management.  In 16 lakes within 
National Forest System (NFS) lands, fish were found to have high mercury levels.  The source of 
mercury is air pollution originating from sources outside the Ottawa boundary.  Planter Creek’s 
impairment is sewer overflow originating in the community of Wakefield.  Adventure Creek’s 
macroinvertebrate community is rated poor because of mining pollution upstream from the 
National Forest.  Roselawn and Bluff Creeks’ fish communities are rated poor.  These streams 
have been altered by past management of the Bond Falls reservoir, which is licensed by the 
Federal Energy Regulatory Commission.  Through the hydropower re-licensing process, the 
Bond Falls reservoir FERC license was renewed and the Forest Service Supplemental EIS 
Record of Decision was signed November 18, 2002 (USDA Forest Service 2002e).  This process 
resulted in new reservoir management practices, which are part of the Forest Service terms and 
conditions to the new license agreement.  Some of these management practices, such as modified 
flume flow releases, were intended to improve downstream fish communities and channel 
conditions and in August of 2003 the new reservoir management practices were implemented.  In 
2004, Michigan DEQ conducted a quantitative assessment of the fish community in Roselawn 
and Bluff Creeks’ impaired segments and concluded they are now attaining the requirements of 
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Michigan water quality standards (Michigan DEQ 2005).  They also stated the modified flume 
flow release practices are largely responsible for the improvements.    
 
The Michigan DEQ also reviewed the EIS and Proposed Forest Plan to ensure consistency with 
Michigan’s Coastal Zone Management Program (MCMP) as required by Section 307 of the 
Coastal Zone Management Act (PL 92-583).  The determination included evaluation of the 
revision documentation against established criteria to determine if any potential adverse impacts 
to coastal land, water uses, or coastal uses.  The Michigan DEQ completed the evaluation for the 
Ottawa and determined that the documentation prepared for Forest Plan revision is consistent 
with the policies of the MCMP, which is based upon the regulatory statutes of the Natural 
Resources and Environmental Protection Act of 1994 (see Appendix J, Public Participation and 
Response to Comments, of the FEIS for more information). 
 
Temperature and sediment are important water quality parameters for aquatic organisms and are 
the parameters with the most potential to be influenced by Forest management.  Temperatures of 
streams, rivers, and lakes range widely across the Ottawa due to variability in cold groundwater 
sources and warm water sources such as lakes and ponded wetlands.  National forest 
management resulting in the loss of canopy shading over streams, lakeshores, and their riparian 
areas can increase water temperatures.  On occasion, changes to water temperatures have 
occurred within the Ottawa during the implementation of the 1986 Forest Plan (Michigan 
Department of Natural Resources [Michigan DNR] 1999).  Other land owners have also 
contributed to increased stream temperature during the 1986 Forest Plan implementation through 
timber management, farming, and other developments.  However, the overall temperature 
condition has not led to water quality impairment. 
 
OHV Access 
Under the 1986 Forest Plan, the Ottawa has generally been open to OHV use on OML 1 roads 
and OML 2 roads, unless posted closed.  Cross-country (e.g., off-road) OHV use has also been 
allowed.  Currently, all-terrain vehicle trails/routes within the Ottawa’s administrative boundary 
consist of two State of Michigan east/west, multiple-use trails and a Forest Service Pioneer 
Multi-use trail.  As discussed in the OHV portion of the Recreation section, OHV use on the 
Ottawa is lower than OHV use in other parts of the Lake States region (specifically northern 
Wisconsin and Lower Michigan).   
 
As discussed in the Transportation section, the majority of OML 1 and 2 roads have been 
developed to facilitate timber harvest.  Therefore, in general, the road bed of any given OML 1 
or 2 road was designed to accommodate travel by a variety of motorized vehicles (i.e., logging 
equipment) needed to harvest and haul timber out of an area.  During the design and placement 
of OML 1 and 2 roads, areas were considered which offered the best travel corridor to access 
identified harvest areas.  Over time, the design and placement of OML 1 and 2 roads has 
improved with a broader understanding of physical capabilities of the Ottawa, as well as new 
technologies in harvesting equipment and protection measures for soil and water resources (e.g., 
State of Michigan Best Management Practices [BMPs]).    
 
Construction of OML 1 and 2 roads have traversed varying habitats, from upland forested areas 
to lowland wetland features.  As such, each OML 1 or OML 2 road on the Ottawa can be 
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described as being comprised of several road segments.  For example, an OML 1 road may 
comprise of some segments located on dry upland, while other segments of the same road may 
cross water features, and therefore would need installation of culverts or bridges to protect soil 
and water resources.  In addition, some segments of road may require a seasonal restriction (e.g., 
winter only) for use.  As harvest operations are completed, most OML 1 and 2 roads are closed 
to highway vehicle traffic, often through the use of earthen berms, and the roads gradually 
become revegetated over time.  Some improvements (i.e. culverts and bridges) installed to 
facilitate harvest on OML 1 and 2 roads have been removed, while others improvements have 
remained.  Determination of improvement installation or removal is dependent upon the 
anticipated use of any given road segment after harvest of the area has ended.  OHV use on OML 
1 and 2 roads has, in some instances, had localized impacts on aquatic ecosystems and water 
quality due to inappropriate stream crossing structures or inadequate approaches to existing 
appropriate crossing structures.  Those OML 1 and 2 roads or road segments with conditions 
adequate to protecting water resources are open to OHV use. 
 
OML 1 roads are generally managed as closed to highway vehicles.  Some road segments 
comprising the 2,300 miles of OML 1 roads on the Ottawa may need design features to protect 
water resources from sedimentation when used by OHVs, while other segments may not need 
any enhancements.  As stated, OML 1 roads are generally designed with minimal standards to 
provide timber access, which often limits them to use in the winter only conditions.  These 
design features may include appropriate surface crowning, properly sized ditches, lead-out 
ditches, rock lined ditches, or surface material such as gravel versus native material.  However, 
closed roads gradually become revegetated, which reduces erosion and sediment yield to streams 
(Furniss et al. 1991).  Aquatic crossing structures, such as culverts, are often removed from OML 
1 roads to assure hydrologic function and to protect the road resource from beaver plugging the 
culverts.  OML 1 roads are closed to highway vehicles by definition (see glossary). 
 
There are approximately 650 miles of OML 2 roads currently open to OHV use, of which 180 
miles are currently closed to highway vehicles.  Aquatic crossing structures, such as culverts, are 
often removed from roads closed to highway vehicles to assure proper hydrologic function and 
protect the road resource from beaver plugging the culverts.  Some road segments comprising the 
180 miles of the closed OML 2 roads on the Ottawa may need design features to protect water 
resources from sedimentation when used by OHVs, while other segments may not need any 
enhancements.  However, as stated, closed roads gradually become vegetated, which reduces 
erosion and sediment yield to streams (Furniss et al. 1991). 
 
Of the 650 miles of OML 2 roads currently open to OHV use, approximately 470 miles are also 
open to highway vehicle use.  Some road segments comprising the 470 miles of open OML 2 
roads may be missing some design features that protect water resources from sedimentation 
when used by OHVs.  These road segments have appropriate crossing structures, but adverse 
impacts can potentially occur at some crossing approaches from erosion and sedimentation.  This 
is most likely to occur when the crossings are in the lowest point in the road and grades leading 
to these crossings are long and lack erosion control features that would reduce erosion and 
sedimentation.   
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Currently, cross-country OHV use is permitted to occur throughout most of the Ottawa, although 
most use occurs during hunting season.  OHVs traveling off of OML 1 and 2 roads, which cross 
streams and wetlands without crossing structures in place, can break down banks and increase 
sedimentation.  Travel across water features (i.e., bogs, streams, wetlands) is a violation of State 
law (Michigan Compiled Laws 1994).  Cross-country OHV travel through aquatic resources with 
inappropriate or no crossing structures in place can result in bank erosion, rutting, and 
sedimentation.  See the illegal uses discussion in the Social section for more information.  This 
can indirectly impact aquatic habitats including, but not limited to, covering coarse spawning 
habitats, filling pools, and filling spaces between cobbles with fine substrate material.  Effects 
would be most evident immediately downstream of crossings, although continued use over time 
can result in incremental sediment contributions that are slowly routed downstream, impacting 
downstream habitats.   
 
In addition to Forest System Roads, there are unclassified and user-developed trails/roads on the 
Ottawa (see Transportation section and glossary of this document for definitions).  These road 
types rarely have appropriate aquatic crossing structures, although some user-developed 
trails/roads may have unsanctioned, user-made bridges and other crossing structures to aid in 
crossing wetlands and streams.  User-made crossing structures are not designed to pass flood 
flows or minimize erosion and sedimentation and are frequently washed out, generate channel 
erosion, and are chronic sediment sources.  Unclassified and user-developed trails/roads are not 
included as part of the Ottawa’s authorized transportation network (i.e., OML 1 and 2 roads). 
 
The key proposed changes in OHV management direction in Alternatives 2 through 4 are 
designed to control OHV access through designated trails and routes, as well as the prohibition 
of cross-country OHV travel.  The 2006 Forest Plan includes management direction that would 
assist the Ottawa in designating road routes and trails for OHV use.  Designated trails and routes 
established through this process would tier to the analyses conducted in this FEIS, and would be 
consistent with the Travel Management Rule (see Transportation section and 2006 Forest Plan, 
Chapter 1).  In the desired condition for many management areas, the 2006 Forest Plan generally 
allows OHV use on many existing low standard roads (e.g., OML 1 and 2 roads) for access into 
the Forest.  These trails and routes would be maintained or improved to accommodate OHV use 
and limit impacts to aquatic resources.  Designated trails and routes may include, where needed, 
appropriate surface crowning, properly sized ditches, lead-out ditches, rock lined ditches, or 
surface material such as gravel versus native material. 
 
Aspen  
Aspen forests are primarily managed by clearcutting when the stands are mature.  When more 
than 60% of a watershed is cleared or in a young forest condition, flow changes can occur (Verry 
2000, Verry 1992).  These flow changes can result in stream channel alterations causing impacts 
to aquatic resources.  The flows affected are those occurring about once every year and a half 
(1.5-year peak flow event) and are commonly called “bankfull flow” (Verry 2000, Verry 1986).  
The bankfull flow is the stream flow most effective in producing and carrying sediment since it 
occurs so frequently and is therefore the flow that shapes the channel and defines the elevation of 
the floodplain (Verry 2000).  This change in the 1.5-year peak flow can increase stream 
instability, channel erosion, and sedimentation, which can then indirectly impact aquatic habitats 
including, but not limited to, covering coarse spawning habitats, filling pools, and filling spaces 



                                                                                                               Affected Environment and 
Chapter 3                                                                                         Environmental Consequences 

Ottawa National Forest                             3-15                Final Environmental Impact Statement 

between cobbles with fine substrate material.  Fine sediments can slowly route downstream over 
time impacting downstream habitats.  
 
Historically, natural disturbances creating large openings that would have changed 1.5-year peak 
flow levels would have been infrequent events.  The early logging era (around the turn-of-the-
20th-century) deforested nearly the entire Ottawa and much of this land was then converted to 
farms resulting in altered flow regimes and channel alterations.  As forests became re-established 
and many farms were abandoned, early successional species such as aspen dominated the 
landscape and currently remain as a high percentage of the forest cover.  Flow regimes have 
changed over time as trees matured and much of the farmland became reforested.  
 
Recent vegetation management project (VMP) analyses have included evaluation of both stands 
that are between 0 to 15 years old and created openings across all ownerships in the affected 6th 
level watersheds.  These analyses revealed that the amount of land in an open condition has not 
exceeded 30% of a basin’s area and has therefore not been an issue with recent management 
projects (USDA Forest Service 2001d, USDA Forest Service 2002a, USDA Forest Service 
2002c, USDA Forest Service 2003c, USDA Forest Service 2004b).   
 
Where aspen management is the most concentrated within the Ottawa (e.g., MA 1.1/1.1a), the 
highest risk of adverse impacts to channel stability may occur.  Management areas with aspen 
desired condition of more than 25% (MAs 3.1/3.1a, 3.2, 6.2) can also pose a risk of adverse 
impacts to channel stability.  Risk is greatest where watersheds are dominated by MA 1.1/1.1a or 
where MAs 1.1/1.1a, 3.1/3.1a, 3.2, or 6.2 are adjacent to each other within a watershed.    
 
The key proposed changes in aspen management in Alternatives 2 through 4 that would 
influence water quality and flow would be the establishment of a threshold limit for the amount 
of open land and young forest condition, to avoid adversely impacting flow regime and channel 
stability. 
 
Riparian Areas 
Riparian forests have greatly changed since the 1600s.  These forests were once dominated by 
large mature trees (Cleland et al. 2004a, Verry et al. 2000b) with perhaps about 50% in old 
growth condition (Palik et al. 2000).  Disturbances reset succession, including disturbance 
through frequent beaver activity (Verry et al.2000b).  Major changes took place in the late 1800s 
and early 1900s when the area was nearly completely logged over.  Splash dams and river log 
drives had impacts on riparian areas and aquatic systems (Verry et al 2000b).  Much of the area 
was burned (Cleland et al. 2004a) and farmland conversion took place in many locations.  Flow 
regimes were changed and stream and river characteristics were affected.  Since the 
establishment of the Ottawa in 1931, riparian areas and aquatic systems have been in a recovery 
mode. 
 
As forests have re-grown, some riparian functions have been restored, although these younger 
forests have not yet matured sufficiently to restore all riparian functions and are less diverse than 
the original forests (Cleland et al. 2004a).  Alder thickets dominate some riparian areas, 
replacing the original conifer forests (Bassett 1987).  This could be due to altered groundwater 
regimes resulting from the early logging era and agriculture.    



Affected Environment and 
Environmental Consequences                                                                                        Chapter 3 

Final Environmental Impact Statement                    3-16                         Ottawa National Forest 

 
Some riparian environments within the Ottawa currently lack the full range of functional 
characteristics.  There is a lack of large woody debris within aquatic ecosystems, riparian areas, 
and adjacent terrestrial areas.  In some instances, there is a lack of large, mature trees to 
contribute to recruitment of large woody debris.  Particulate organic matter has likely been 
lacking due to historic harvest within riparian areas.  In some locations, solar radiation has 
increased riparian area temperatures, altering microclimate and ground water temperatures.  This 
has occurred when too many tree canopies within or adjacent to riparian forests have been 
removed and light is not sufficiently filtered.  Some bank stability has been reduced and channel 
erosion and sedimentation has increased in some areas where harvest has occurred along stream 
banks, but the impacts have been localized including along intermittent streams.  Sediment and 
particulate organic matter routing to and within channels can be altered where large woody 
debris is lacking in the aquatic, riparian, and adjacent terrestrial areas. 
 
The 1986 Forest Plan defines riparian areas as the aquatic and riparian ecosystems, floodplains, 
wetlands, and a special attention zone extending approximately 100-feet horizontally from the 
edge of perennial stream, lakes, and other water bodies (USDA Forest Service 1986a).  The 1986 
Forest Plan language for riparian protection focuses primarily on flooding and pollution, which 
includes sediment and temperature.  Practices are permitted within riparian areas and the 100 feet 
of special attention zone provided they have “low risk” or “minimize risk” for flooding and 
pollution as described in the 1986 Forest Plan.  Risks to other functions (as described above) or 
managing for other functions are not described.  Past timber management practices on the 
Ottawa have occasionally impacted water quality by harvesting too close to streams (Michigan 
DNR 1999).   
 
There is considerable literature on the effects of timber harvest on riparian functions and aquatic 
ecosystems.  Evidence of recent past management (within the last ten years) relative to riparian 
areas exists and, when considered with current literature, impacts to riparian functions have 
likely occurred.  These functions, as described by Palik et al. (2000) include: 

• maintaining appropriate levels of coarse woody debris; 
• maintaining appropriate levels of particulate organic matter; 
• reducing solar radiation; 
• providing for bank stability; 
• regulation of the movement of nutrients, sediment, and organic matter; and 
• providing for habitat. 

The 1986 Forest Plan lacks clear riparian direction that ties to the full suite of riparian functions.  
Riparian function may not be protected in all situations.  For example, the aquatic and riparian 
ecosystems protection of the 100-foot horizontal special emphasis zone measured from the edge 
of the perennial stream may not be sufficient in all situations and could be too stringent in others.  
Coarse woody debris on steep slopes may not be maintained or recruited and sediment may not 
be trapped, increasing the potential for stream sedimentation.  The riparian area may not be 
sufficiently buffered from solar radiation, the microclimate would likely change increasing the 
potential to impact habitats and warm groundwater. 
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The 1986 Forest Plan prohibits maintaining aspen forests within 200-feet of Michigan DNR 
designated trout waters less than 18-feet wide to avoid attracting beaver.  Managers recognize 
the need to manage aspen in and adjacent to riparian environments for other riparian dependent 
species requiring these conditions.  There are some locations within the Ottawa, such as 
headwater segments of designated trout streams, which do not contain trout habitats in need of 
protection from beaver activity.  These locations present opportunities for aspen management 
and other early seral vegetation communities, providing habitats for riparian dependent species, 
such as the wood turtle, American woodcock, beaver, and various warbler species.     
 
The key proposed changes in riparian management direction in Alternatives 2 through 4 provide 
specialists greater management flexibility.  This direction is designed to maintain or restore 
healthy riparian conditions that support terrestrial and aquatic species.  These changes would also 
improve understanding of riparian function and provide direction for some activities that may 
affect riparian function.  Implementation of the proposed direction would provide for early 
successional conditions within riparian corridors, and provide for flexibility to adjust riparian 
corridor widths and vary riparian area widths across the landscape based on site-specific 
conditions including soil, hydrology, and vegetative characteristics. 
 
Dams  
The first dams within the Ottawa’s streams and rivers were established during the early white 
pine logging era as splash dams, which facilitated pine log transport to mills.  Many streams and 
most rivers within the Ottawa were impacted by these dams.  When the pine was logged out, 
railroads and roads took the place of streams and rivers for the hardwood log transport during 
this early logging era.   
 
There are currently five functioning dams within the Ottawa under national forest management.  
These dams are various ages, were constructed for different purposes, and are in various 
conditions.  There are also numerous dam remnants from the early logging days, some of which 
partly influence channel and/or floodplain functions.  These dams occur on NFS and private 
lands. 
 
The key proposed changes in dam and impoundment management direction in Alternatives 2 
through 4 would manage rivers and streams to mimic natural flow patterns.  Implementation of 
the proposed direction would result in controlling an appropriate quantity, quality, and timing of 
flow sufficient to maintain channel integrity and support aquatic biota, provide direction for 
gradual drawdowns of water during maintenance or decommissioning to minimize stream 
channel impacts.  This direction would also discourage the construction of new dams and remove 
old dams that are no longer serving a purpose. 
 
Roads  
Roads affect hydrologic and geomorphic processes by intercepting rainfall directly on the road 
features, intercepting subsurface water, concentrating flow on the road surface or ditches, 
diverting or rerouting water from flow-paths that it would have taken if the road were not 
present, accelerating erosion from the road surface and prism, directly affecting channel structure 
and geometry (USDA Forest Service 2000a).  This can lead to a variety of impacts including the 
following scenarios:  the timing of peak flows can be altered leading to channel changes; 
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overland flow can be concentrated into locations where it naturally would not have concentrated 
creating new stream channels; road-stream crossings can fail; roads crossing swales and un-
channeled drainways can fail.  All of these scenarios can lead to an increase in stream 
sedimentation, which impacts water quality, species habitats and channel morphology. 
 
Ottawa roads are used in a variety of ways, such as for recreation, timber harvest, hunting, and 
fishing access.  The Ottawa’s transportation system for the more developed OML 3 through 5 
roads is in place.  However, total road miles and the number of road-stream crossings are 
adjusted through site-specific project analysis as OML 1 and 2 roads are decommissioned when 
they are no longer needed or an improved route can be developed.   
 
Road improvements occur annually throughout the Ottawa.  Road improvement examples 
include replacing worn out, damaged, and/or undersized culverts, installing or extending gravel 
or paved surface material to improve trafficability and reduce sedimentation, and installing 
rocked lead-out ditches with sediment settling basins to reduce road erosion and sedimentation.  
Improvements are made to the closed OML 1 and 2 roads, where needed, when they are re-
opened for management activities such as timber sales.  Many improvements reduce 
sedimentation and risk of culvert failures with large storm events. 
 
Table 3-2 displays information on approximate miles, surface material, maintenance frequency, 
and sediment risk of all roads under Forest Service jurisdiction on the Ottawa.  In 2002, a 
Forestwide analysis of the OML 3 through 5 roads was completed (USDA Forest Service 
2002b), which found that these roads have relatively little impact on streams due to the low 
number of road-stream crossings and the low percentage of roads within 100-feet of streams.  
OML 3 through 5 roads tend to be fairly well designed for the type and amount of traffic use, 
which minimizes erosion and sedimentation.  Sediment yield from roads is in part a function of 
road surface material and maintenance (Furniss et al. 1991).  Therefore, sediment yield from 
OML 3 through 5 roads is relatively low due to surfacing and maintenance levels. 
Table 3-2.  Ottawa National Forest Roads Information by Objective Maintenance Level 

Road 
Maintenance 

Level 
Approximate 

Miles* 
Typical 
Surface 
Material 

Typical Focus For Maintenance 
Frequency 

Risk of 
Sediment 

OML 5 40 Pavement 
and Gravel 

Annual Low 

OML 4 320 Pavement 
and Gravel 

Annual Low 

OML 3 420 Gravel and 
Native 

Annual Medium 

OML 2 
Managed Open 

470 Native When resource damage is noted High 

OML 2 
Managed Closed 

180 Vegetated 
Native 

When resource damage is noted or 
when re-opened during project 

implementation 

Low until re-
opened then high 
until re-vegetated 

OML 1 
Managed Closed 

2,300 Vegetated 
Native 

When resource damage is noted or 
when re-opened during project 

implementation 

Low until re-
opened then high 
until re-vegetated 

* Approximations are based on Planning GIS database of roads (USDA Forest Service 2005o). 
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Roads with an OML of 1 or 2 were not analyzed in the 2002 Forestwide Roads Analysis, but 
undergo analysis for maintenance needs and to determine sediment risk during implementation 
of the 2006 Forest Plan.  Results of these analyses could result in changes to the transportation 
system.  Closed OML 1 and 2 roads have relatively small sediment yields, provided their 
surfaces are well-vegetated.   
 
While there are no key proposed changes in road management direction for any alternative, there 
would be differences by alternative.  Differences would include the amount of road maintenance 
and use of OML 1 and 2 roads would receive due to timber management. 

Direct and Indirect Effects 
OHV Access 
Alternative 1 has the greatest risk of sedimentation related to OHV use in comparison to the 
other three alternatives.  As shown in Table 3-3, the alternatives are compared against one 
another for sediment risk potential.  The values shown should be viewed for comparative 
purposes only for this is a broad-scale analysis, and the potential for risk must incorporate the 
conditions of each road segment (e.g., slope, soil type).  However, the overall effects on the 
aquatic resources are estimated to be small.  Table 3-3 compares the alternatives by presenting 
the approximate number of road miles that can either be used by OHVs or that could be 
considered for designated OHV routes.  The table also displays the miles of roads that are 
currently managed as closed to highway vehicles, but open to OHVs or could be considered for 
designated OHV routes; whether cross-country use is allowed; and the sediment risk when 
considering these parameters.   
 
Table 3-3.  Alternative Comparison of OHV Use for Watershed Resources 

Alternative 
Miles of OHV 

Trail/Route Use or 
Considered for 

OHV Use 

Miles of Closed 
Roads 

Considered for 
OHV Use 

Cross-Country 
Use Allowed  
(Yes or No) 

Potential 
Relative 

Sediment 
Risk 

Alternative 1 2,9501 2,480 Yes Highest 
Alternative 2 25-752 0 No Lowest 

Alternative  
3-Modified 3,4453 2,480 No High 

Alternative 4 3,4453 2,480 No High 
1Includes OML 1 and 2 roads, all would be available for OHV use.  However, it should be noted travel across 
wetland features is a violation of State law (Michigan Compiled Laws 1994). 
2Includes minor portions of OML 1, 2, and 3 roads that could be designated as OHV trails/routes. 
3All OML 1, 2, and 3 roads could be considered for OHV use, plus up to 75 miles for ATV trail connections. 
 
Alternative 1 
All OML 1 and 2 road segments could continue to be used for OHV access on the Ottawa, 
portions of which may need some design improvements to protect water quality.  OHV cross-
country use, as well as use of some unclassified and user-developed wetland and stream crossing 
structures would continue.  Crossing aquatic features without structures in place from off-road 
use would result in continued bank breakdown, increased sedimentation.  However, it should be 
noted travel across wetland features is a violation of State law (Michigan Compiled Laws 1994).  
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Localized sedimentation impacts from unclassified and user-developed crossing structures could 
result as these structures wash out or if approaches erode. 
 
Alternative 2 
A designated recreational trail system, including approximately 25 to 75 miles, would be allowed 
for the purpose of connecting the two State of Michigan east/west, multi-use trails.  The system 
would be consistent with the Travel Management Rule and designation would occur through 
implementation of the 2006 Forest Plan.  All road segments would be closed to OHV use except 
some small amounts of OML 1, 2, and/or 3 roads that would be considered for designated 
recreational trails/routes.  Cross-country travel would not be allowed.   
 
Closed OML 1 and 2 road segments that are not designated for OHV use would be allowed to 
revegetate and sediments would be filtered.  Unclassified and user-developed aquatic crossing 
features would be expected to be reduced or eliminated as a result of only allowing travel on 
designated trails/routes.  Stream banks and ruts would heal and sedimentation would be reduced. 
 
Any improvements needed to protect resources on the 25 to 75 miles of designated trail system 
would be identified during the designation process.  Improvements on roads, such as crossings, 
surface shape, surface material, ditches and lead-out ditches would then be installed or improved 
during implementation of the 2006 Forest Plan, where needed to reduce sediment and risk of 
blowouts.  Some sedimentation would likely continue on graveled or native-surfaced roads. 
 
There would be no cross-country travel other than for administrative purposes with negligible 
effects due to the small amount of this use anticipated.  Other anticipated administrative uses, 
such as equipment used to facilitate timber harvest, can increase the potential risk for 
sedimentation.  Projects are designed in consideration of these factors to minimize this type of 
risk. 
 
Alternatives 3-Modified and 4 
The same designated recreational trail system as Alternative 2 would be allowed, with the same 
anticipated effects.  In addition, there would be up to 2,300 miles of OML 1 road segments, up to 
650 miles of OML 2 road segments, and up to 420 miles of OML 3 road segments designated as 
road/route access through implementation of the 2006 Forest Plan.  These OHV trails/routes 
could consist of road segments currently open and closed to highway vehicle traffic.   
 
Some, but not all, OML 1, 2 and 3 road segments would be designated for use by OHVs.  
Designation would be dependent upon the suitability of the road segment for OHV use.  Where 
needed, road features such as crossings, surface shape, surface material, ditches and lead-out 
ditches would reduce sediment and risk of culvert failure.  It is conceivable that a road segment 
could be designated as OHV trail/route, while other portions of the same road could be excluded 
from designation due to an increased potential risk of sedimentation (e.g. where crossing 
structures have been removed).  Some sedimentation would likely continue on graveled or 
native-surfaced roads.   
 
There would be no cross-country travel other than for administrative purposes.  Effects are 
anticipated to be the same as described in Alternative 2.  
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Some of the designated routes may be open for dual use with OHVs and vehicular traffic, such as 
OML 2 and 3 roads.   In this case, the dual use of the road could increase sedimentation, 
although it is recognized that the risk of sedimentation from highway vehicle traffic can 
outweigh the risk posed by OHV traffic when these modes of transportation are compared. 
 
Some recreational designated OHV routes may be closed to highway vehicle traffic, such as 
some segments of OML 1 roads.  The potential risk of sedimentation would be reduced when 
compared to those routes open to dual use.  However, OHVs can cause some reduction in the 
vegetative cover, especially on closed roads that have revegetated, and therefore increase the 
sedimentation potential.   
 
Aspen 
Alternative 1 
No threshold specifying a limit of open area in 6th level watersheds would be included as part of 
this alternative, as discussed in the Affected Environment of this section.  However, based on 
analyses of recent projects (USDA Forest Service 2001d, USDA Forest Service 2002a, USDA 
Forest Service 2002c, USDA Forest Service 2003c, USDA Forest Service 2004b) and 
projections of future management activities, management proposals to the threshold level (Verry 
2000a) is not expected to be exceeded in the future.  MAs 1.1a, 3.1a, 6.2 were defined in the 
Affected Environment of this section as having the potential for increased aspen harvest.  There 
are 63 out of 152 6th level watersheds with MAs 1.1, 3.1, 3.2, and 6.2 in Alternative 1.   
 
Alternatives 2-4 
In Alternatives 2 through 4, the risk of approaching the threshold is expected to be low for the 
short-term (1st Decade) given recent analysis outcomes.  Projected aspen harvest would be less 
than the existing desired condition.  In all cases, the potential for concentrating aspen is less than 
Alternative 1 in some 6th level watersheds and the same as Alternative 1 in other 6th level 
watersheds.  Long-term management (2nd Decade) would result in a moderate risk of 
approaching the threshold since Alternatives 2 through 4 would increase aspen harvest and 
concentrate it into a smaller area.   
 
The research-established threshold (Verry 2000a) would be included as a guideline for 
Alternatives 2 through 4.  The guideline sets an upper limit for upland young forests less than 16 
years old and upland openings not to exceed 60% of the total area of any 6th level watershed (see 
2006 Forest Plan, Chapter 2).   
  
There are 44 out of 152 6th level watersheds with MAs 1.1a, 3.1a, and 6.2 in Alternative 2.  
There are 50 out of 152 6th level watersheds with MAs 1.1a, 3.1a, and 6.2 in Alternative 3-
Modified.  There are 52 out of 152 6th level watersheds with MAs 1.1a, 3.1a, and 6.2 in 
Alternative 4.  Risk is greatest where watersheds are dominated by MA 1.1a or an adjacency of 
MA 1.1a, 3.1a, and 6.2 or where most of watershed acreage is located within other ownerships.  
In all alternatives (1 through 4), the risk of approaching the threshold is expected to be low given 
recent analysis outcomes and projected management activities in the future.   
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Riparian Areas 
Alternative 1 
Risk and occasional impact to some riparian functions could be expected.  Recent research, 
including information describing a variety of riparian functions and riparian connections within 
the landscape, would not be incorporated into the 2006 Forest Plan.  Future managers’ ability to 
apply management based on site specific conditions and habitat needs would be limited. 
 
Alternatives 2-4  
The proposed goals, objectives, and guidelines associated with riparian resources would allow 
managers to better manage the riparian resources and better protect water quality (see 2006 
Forest Plan, Chapter 2). 
 
Under Alternatives 2 through 4, the riparian area would be managed differently from the upland 
portion of the riparian corridor in order to minimize adversely influencing functions.  The 
Ottawa would also allow for variable width riparian areas based on soils, hydrology, and 
vegetative characteristics, and allow for variable width riparian corridors based on site-specific 
characteristics.  Variable widths tied to ecological characteristics allow for flexible management.  
The guidelines would allow for management of tree species desired to provide habitat for 
specific plants and animals and allow for the creation of openings to enhance plant or animal 
habitat.  By incorporating this new research-based riparian concept into the 2006 Forest Plan, 
future managers would be better equipped to adequately protect riparian and aquatic resources, 
which would continue to recover over time.   
 
Dams 
Alternative 1 
There would continue to be no consistent direction for dam management.  Flows could be 
managed in a way that would risk adversely impacting channels, aquatic species and their 
habitats, and recreation values.   
 
Alternatives 2-4 
The proposed management direction for Alternatives 2 through 4 would provide consistent 
direction designed to minimize risks to streams and rivers and aquatic organisms.  The proposals 
would manage rivers and streams to mimic natural flow patterns and have appropriate quantity, 
quality, and timing of flow sufficient to maintain channel integrity and support aquatic biota.   
 
Roads 
This section discusses risk of sedimentation related to ASQ.  While there are differences among 
alternatives, they are small with negligible effects on aquatic resources. 
 
Effects Common to all Alternatives 
Road improvements would continue throughout the Ottawa, many of which would reduce 
sedimentation and risk of culvert blowouts with large runoff events.   
 
Road densities may vary by alternative since acres allocated to management areas vary by 
alternative; although this variation is anticipated to be minor (see the Transportation section). 
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Road maintenance may vary by alternative in general proportion to the allowable sale quantity 
(ASQ) as roads are used for timber sales.  The risk of stream sedimentation is proportional to the 
amount of road use.  Increased road maintenance with increased use could reduce road sediment 
yield.  Maintained roads are also periodically improved with some improvements reducing 
stream sedimentation.   
 
Since OML 1 and 2 roads make up the majority of the transportation system, and are heavily 
utilized in timber management, a greater portion of these roads may be utilized in alternatives 
with higher ASQs.  Since these roads have native surface material opening more of these roads 
presents an increased risk of sediment until they are properly closed and revegetated after being 
used for timber harvest.  In some cases, road segments closed to highway vehicle traffic may not 
have had crossing structures removed, which could increase erosion and sedimentation risks to 
aquatic resources due to potential culvert failure during flooding events and failure or inundation 
from beaver plugging.  If crossings on recreational designated trails/routes failed, the sediment 
generated from the failed road fill material would remain within the aquatic system for a long 
period (likely more than 100 years).   
 
Table 3-4 compares the alternatives based solely on ASQ and road sediment yield risk.  The 
ASQ was analyzed in the 1st decade for short-term effects and in the 3rd decade for long-term 
effects.  The 3rd decade was chosen for long-term effects since this is where the long-term 
sustained yield is reached and would be sustained through the 5th decade.  In the short-term, 
although the ASQ differences are minor, Alternative 3-Modified may have the least sediment 
yield risk and Alternative 1 may have a slightly higher sediment yield risk.  In the long-term, 
based solely on ASQ, Alternative 1 would have the least sediment yield risk and Alternative 2 
the highest.  However, differences among the alternatives are small and effects to aquatic 
resources would be negligible. 

      Table 3-4.  Comparison of Alternatives for ASQ and Road Sediment Yield on Watershed Resources 

 Alternative 1 Alternative 2 Alternative  
3 -Modified 

Alternative 4 

Short Term ASQ  
(1st Decade) MMBF/Yr* 95.6 92.6 90.1 92.6 

Long Term ASQ  
(3rd Decade)MMBF/Yr* 107.4 138.3 134.5 125.3 

Short Term Comparison 
Road Sediment Yield 
Risk (1st Decade) 

Highest Middle Lowest Middle 

Long Term Comparison 
Road Sediment Yield 
Risk (3rd Decade) 

Lowest Highest High Middle 

     * ASQ estimates based on analysis presented in Appendix A of this document. 
 
While there are slight differences between alternatives for the ASQ, the difference in effects to 
aquatic resources would be minor.   
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Cumulative Effects 
The analysis area is the Ottawa boundary, which was selected due to the broad scale nature of 
this analysis and the area where Forest Service management has influence.  The bounds of the 
analysis for the topics addressed include: 

• OHV – Hydrologic system within the Ottawa at the 5th level watershed scale, and 
encompassing the period of time from the signing of the 1986 Forest Plan through the 
next planning period (about 10 to 15 years into the future).   

• Aspen - Hydrologic system within the Ottawa at the 6th level watershed scale and 
encompasses a period of events spanning from the turn-of-the-20th-century logging era 
through the next planning period (about 10 to 15 years into the future).   

• Riparian, Dams and Roads – Hydrologic system within the Ottawa at the 5th level 
watershed scale and encompasses a period of events spanning from the turn-of-the-20th-
century logging era through the next planning period (about 10 to 15 years into the 
future).   

OHV - There has been increasing OHV use within the Ottawa and the surrounding area although 
use is relatively low at this time.  Use on the Ottawa and other surrounding lands mostly consists 
of hunters accessing their camps or hunting site.  Precipitation events typically increase during 
the fall hunting season and OHV use often increases stream sedimentation at stream crossings on 
the Ottawa and other lands when the ground is wet.  OHVs traveling on roads closed to highway 
vehicles reduce protective vegetative cover and increase stream sedimentation at crossings.  
OHVs traveling cross-country occasionally cross streams and wetlands without appropriate 
crossing structures and can increase sedimentation at these crossings. 
 
Aspen - The dominant natural disturbance historically was fine-scale wind disturbances that 
created small canopy gaps (USDA Forest Service 2004gg).  Changes in flow regime likely did 
not occur as a result of these natural disturbances due to their smaller size and relative 
infrequency.  Flow regimes were likely altered with changes in channel characteristics and 
increased sedimentation after the early logging era.  Flow regimes improved as the land re-
forested although altered channels continue to adjust over time to accommodate the changes and 
the additional sediment.   
 
Aspen is currently a higher landcover component than it was prior to the turn-of-the-20th-century 
logging era.  Aspen is generally managed through clearcutting, and therefore openings and 
young forest conditions are at a higher level than what historically existed.  Management on 
other lands that creates or maintains open areas and young forest condition adds to the risk to 
flow regimes and channel conditions but is outside the control of the Ottawa. 
 
While this analysis has focused on aspen management, clearcut harvest methods would also be 
utilized with other timber species (e.g. white spruce, balsam fir, jack pine) and the potential 
aquatic resource effects would be expected to be similar.  Jack pine, a species that is typically 
clearcut, would be managed for Kirtland’s warbler in MAs 4.1a and 4.2a.  This could result in 
large blocks of clearcut management and young forests less than 16 years old.  While most 
subwatersheds are large enough in these MAs to accommodate Kirtland’s warbler clearcut 
objectives and remain below the open area threshold, the Beaver Creek subwatershed would 
have the potential to reach this threshold since this watershed also contains MA 1.1a.  Clearcut 
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harvests to regenerate aspen and clearcut harvest on jack pine for Kirtland’s warbler habitat in 
this watershed would have to be carefully planned to avoid meeting or exceeding the threshold.     
     
Management on other lands in most watersheds includes periodic timber harvest, some of which 
is clearcutting, contributing to open and young forest condition.  Some watersheds, particularly 
those around the large non-Forest Service block of land in the center of the Ottawa, have a mix 
of timber harvest and farm fields contributing to open and young forest condition.  Management 
on other lands that creates or maintains open areas and young forest condition adds to the risk to 
flow regimes and channel conditions and is outside the control of the national forest.    
 
Riparian - Activities associated with the early logging era altered riparian and aquatic resources.  
Channel cleaning, river drives, splash dams, and land clearing all increased bank erosion, 
sedimentation, altered flow regimes and channel characteristics, and disrupted other riparian 
functions.  Some lands were converted to farms with continued impacts on riparian and aquatic 
resources.  Upon establishment of the Ottawa, the riparian resources began to be protected.  As 
the forests re-grew, the riparian and aquatic resources improved.  However, these resources have 
not entirely recovered since trees influencing riparian resources are immature relative to what 
existed prior to the impacts. 
 
Within the past five years, the Ottawa has been developing and implementing new riparian 
protection measures as design criteria for projects based on new science findings.  These 
measures have improved riparian function protection by addressing numerous functional 
characteristics.  Improvements have allowed for variable width riparian corridors that are tied to 
site-specific ecological characteristics, utilized a gradient approach of more intensive 
management at the outer extent of the ecotone to more restrictive management nearest the 
aquatic resource.   
 
Dams - During the early logging era, dams were located in most rivers and many streams 
throughout the Ottawa to aid in log transport, impacting the channels and aquatic habitats.  Most 
of these dams are now gone although numerous remnants remain influencing channel and 
floodplain functions.  Five dams to facilitate hydroelectric power generation were later 
constructed on private lands and are licensed for operation with input from the Forest Service.  
These dams recently underwent a re-licensing process that resulted in managing flows to emulate 
more natural conditions (USDA Forest Service 2002e, US FERC 1994).  
 
Roads – Location, design and crossing design have changed over time.  Since the Ottawa was 
first established, roads have been improved, relocated, and decommissioned to improve water 
quality, economics, safety, and trafficability, among other reasons.  This trend continues today 
and is expected to continue in the future.  This trend would also assist to offset the increasing 
risks of sediment yield on Ottawa roads due to increased visitor use.  As a result, sediment yield 
from roads has been reducing and would continue to reduce, improving water quality.   
 
Roads on non-Forest Service lands have been increasing due to an increasing trend in 
development for commercial, residential, and recreational uses, which increases risk of stream 
sedimentation.  The trend in reducing road sediment yield from national forest roads may offset 
the increasing road sediment yield risks on other lands (e.g., private in-holdings).   
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Summary 
Based upon the above discussions, Ottawa management actions would not be cumulatively 
significant.  OHV use impacts on water resources have been on an increasing trend.  Proposals to 
change management of OHV use on the Ottawa may offset the sedimentation that is occurring.  
Riparian function would likely improve on NFS lands and overall risk across all ownerships may 
be offset by our management, particularly when other owners implement BMPs.  The riparian 
resources have been in an improving trend and the proposals would better equip future managers 
in continuing with this trend, and would contribute to restoration of the Great Lakes System 
(Bush 2004; Great Lakes Regional Collaboration 2005).  The riparian restoration strategies 
described in Alternatives 2 through 4 would contribute directly to this effort.   

Air Quality 

Introduction 
The Clean Air Act requires the Environmental Protection Agency (EPA) to identify common air 
pollutants that could endanger public health and welfare as well as develop National Ambient 
Air Quality Standards (NAAQS) for each of these criteria pollutants.  Six criteria pollutants have 
been identified including particulate matter (PM10), sulfur dioxide (SO2), carbon monoxide (CO), 
ozone (O3), nitrogen oxides (NOx) and lead (Pb).  
  
Areas of the country that fail to meet these standards are designated as non-attainment areas.  
States are required to develop a detailed State Implementation Plan (SIP) that specifies how the 
NAAQS will be achieved and maintained.  Activities of federal agencies must conform to the 
appropriate SIP.  EPA has set rules for determining federal conformity in non-attainment areas. 
 
The 1977 amendments to the Clean Air Act contain provisions for a Prevention of Significant 
Deterioration (PSD) program to prevent new stationary industrial sources from causing a 
significant deterioration of air quality in attainment areas.  PSD requirements place limits on the 
“increment” of clean air that could be used by industrial projects.  Allowable increments have 
been established for both Class I, pristine, and Class II, non-pristine areas.  Most Class I areas 
are national parks or designated wilderness areas defined in the 1977 Amendments. 

Indicators 
The effect of road construction on air quality will be discussed qualitatively. 
 
The effects of fire management on air quality will be discussed quantitatively using the following 
indicators: 

• Acres of wildland fires per year, and  
• Acres of prescribed fires per year. 

 

Affected Environment 
Federal land managers are responsible for ensuring that major new sources of air pollution 
permitted under the Prevention of Significant Deterioration program would not adversely affect 
the air quality related values of Class I areas.  The Ottawa has no Class I areas. 
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Air quality within the Ottawa is generally good.  Air pollutants of primary concern on national 
forests include PM10, O3, SO2, NOx and mercury (Hg).  Particulate matter is the primary 
pollutant that can be generated on national forests through prescribed fire or wildfire.  It can 
affect human health, visibility, and temporarily affect road safety by reducing visibility along 
travelways.  Ozone (O3), sulfur dioxide (SO2), nitrogen oxides (NOx), and mercury (Hg) tend to 
be generated in urban and industrial areas but can be carried long distances and affect sensitive 
resources such as vegetation, lakes and wildlife. 
 
Ozone occurs naturally in the Earth’s upper atmosphere, 6 to 30 miles above the earth’s surface, 
where it forms a protective layer that shields us from harmful ultraviolet rays.  Ground level 
ozone is the type that is tracked as an air pollutant that can affect human health and plant growth.  
Near ground level, pollutants emitted by cars, power plants, industrial boilers, and other sources 
react with sunlight to form ozone.  Portions of the western Upper Peninsula are rated at moderate 
conditions, (i.e., less than “good”, one category better than “unhealthy for sensitive groups”) on 
some summer days.  
 
Nitrogen oxides are a precursor of ozone that can cause damage to vegetation and reduce the 
growth of sensitive vegetation such as white ash, trembling aspen, and black cherry.  Sulfur 
dioxide concentrations can also affect sensitive vegetation such as aspen, yellow birch, white 
pine, and jack pine.  Sulfur dioxide can be converted to sulfuric acid in the atmosphere and 
deposited as acid precipitation that can acidify lakes with little or no acid neutralizing capacity.  
Mercury deposition can affect aquatic ecosystems and wildlife through bioaccumulation in the 
food web.  There are concerns about human consumption of fish with high mercury levels as 
well as the effects on fish eating wildlife such as loons and otters. 

Direct and Indirect Effects on Air Quality  
The bounds of analysis for the indirect, direct and cumulative effects is the Ottawa 
administrative boundary.  However, air pollutants such as mercury deposition can affect natural 
resources.  Mercury is a concern in the aquatic environment because it bio-accumulates in fish 
causing toxicity concerns for humans and wildlife.  Atmospheric deposition of mercury is 
considered the dominant source of mercury in lakes.  Current rates of atmospheric deposition of 
mercury are sufficient to have caused fish consumption advisories on all the lakes of the Ottawa.  
 
Wildland Fire 
Fires generate smoke and particulates that can temporarily degrade visibility and ambient air 
quality in downwind areas.  The Ottawa has averaged seven wildfires per year over the past 16 
years with the total area burned ranging from one to 50 acres and an average of 16 acres per year. 
Based on past accomplishments, up to 200 acres could be prescribed for burning each year under 
any of the alternatives, with most burns performed for ecosystem restoration and a minor amount 
for reforestation, and wildlife habitat.  Even when added to the annual average of 16 acres of 
wildfire, a negligible amount of the Ottawa would burn from prescribed and wildfire each year 
under all alternatives.  The particulate matter emissions for these prescribed and wild fires would 
also be negligible.  Regardless of the minimal anticipated effects to air quality, all prescribed 
fires would be conducted according to an approved burn plan that would include measures to 
minimize smoke problems.  
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Roads 
The Ottawa has a base road system for public access and forest management in place.  None of 
the alternatives propose a sizable road building program.  Variation in the mix of vegetative 
management treatments results in slight variation in acres of desired road densities; these 
differences are minor and relate primarily to OML 1 and 2 roads.  For these reasons, no air 
quality related effects would be expected related to road construction.   

Cumulative Effects 
The bounds of analysis for cumulative effects is the Ottawa administrative boundary.  Although 
ground level ozone may reach moderate levels in the western Upper Peninsula on some summer 
days, all areas of the Ottawa meet EPA air quality standards.  Compliance with state and federal 
air quality regulations would ensure that future forest management activities under any of the 
alternatives would continue to protect air resources on the Ottawa and not contribute to air 
quality degradation off the Ottawa.  However, as local and regional populations grow the 
potential for adverse air quality impacts to Ottawa resources increases. 

Minerals 

Introduction 
Under the 1986 Forest Plan there was little direction that directly or indirectly limited the 
availability of federally-owned minerals.  The most notable difference between Alternative 1 and 
Alternatives 2 through 4 is the proposal of Management Area 8.3 (Special Interest Areas).  This 
management area would include seven landscape features:  Posse Podzol Terrace, Silver 
Mountain Ancient Volcanic Vent Plug, Bell-Bracken-Englesby Esker Complex, Sturgeon 
Headwater Wetland Complex, Divide Sand Wetland, Trap Hills Escarpment, and Norwich 
Outcrop.  Of the approximately 10,900 acres within the management area, about 10,600 acres are 
NFS lands.  Very few of the minerals in this management area (834 acres or <8%) are federally 
owned.  Any mineral exploration or development of federal minerals that disturbs the surface 
would not be permitted in this management area.  

Affected Environment 
The long history of mining in Michigan’s Upper Peninsula predates the establishment of the 
Ottawa and resulted in the majority of minerals being privately owned.  About 18% of minerals 
on NFS lands are owned by the federal government.  The remaining mineral rights are owned by 
various timber and mineral companies, or by individuals.  In general, most of the federally-
owned minerals on the Ottawa are available for exploration and development, with exceptions 
for wilderness and wild segments of Wild and Scenic Rivers.  Several MAs have specific 
direction for the management of hard rock minerals and common variety minerals (sand and 
gravel) intended to be applied only to those minerals owned by the federal government, and not 
to the privately owned minerals.  The following table displays mineral ownership for wilderness, 
wild rivers, and the Ottawa as a whole. 
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              Table 3-5.  Surface and Subsurface Ownership within the Ottawa Administrative Boundary 

 Total Surface USA 
Minerals 

% USA 
Minerals* 

Ottawa National Forest 987,300 173,100 18
Wilderness 52,400 4,100 8
Wild Rivers 15,800 4,500 29

             * Rounded to the nearest percent. 

Summary of Direct and Indirect Effects 
Alternative 1 
Since MA 8.3 does not occur in Alternative 1, no effect on the mineral resource from SIA 
designation would occur. 
 
Alternatives 2-4 
MA 8.3 (Special Interest Areas) would be not one contiguous block of land but rather a number 
of scattered areas.  
 
The Bell-Bracken-Englesby Esker Complex SIA covers about 1,423 acres, of which 140 acres 
are federal minerals.  These areas overlie the Michigamme Formation, which has minimal 
potential for mineral exploration and development.  Previous exploration has included the search 
for uranium, phosphate and iron, however there are no known valuable deposits.  In most cases, 
the US minerals within this SIA can be reached from outside of the MA boundary through angle 
drilling unless restricted by topographic features such as wetlands.  Designating the esker 
complex SIA would remove the common variety minerals from availability.  However, there is 
an abundance of sand and gravel found throughout the Ottawa.  Therefore, designating these 
esker resources as an SIA should not impact the Ottawa or those who rely on common variety 
minerals.  
 
The Trap Hills Escarpment and Norwich Outcrop SIAs make up almost 6,500 acres.  The Trap 
Hills Escarpment SIA has no federal mineral ownership and the Norwich Outcrop SIA has about 
67 acres of federally owned minerals within its boundaries.  These areas overlie units known as 
the Oak Bluff Formation and the Portage Lake Volcanics.  These formations are mostly made up 
of flood basalts of minimal potential for exploration or development.  The adjacent formations 
have potential for sulfide deposits, hydrothermal copper deposits, and oil and gas.  All but 
approximately four acres of the US minerals within the Norwich Outcrop SIA are within ¼ mile 
of the MA boundary and can be accessed from outside of the SIA through angle drilling.  
However, MA guidelines do recommend against consent for extraction plans for these federally 
owned minerals to protect features for which the areas were designated as SIAs. 
  
The remaining SIAs, the Posse Podzol Terrace, the Sturgeon Headwater Wetland Complex, the 
Silver Mountain Ancient Volcanic Vent Plug and the Divide Sand Wetland SIAs, overlie the 
Jacobsville Sandstone.  The proposed areas cover about 3,000 acres, of which about 627 acres 
are federally owned minerals.  The Jacobsville has minimal potential for mineral production.  
However, past exploratory activity and interest on the Ottawa has been invested in areas 
underlying the Jacobsville Sandstone, including rift related igneous rocks, such as basalts and 
gabbros.  Approximately 80 acres of US minerals are beyond ¼ mile from the edge of the SIA 
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and may be unavailable for surface disturbing exploration or development even with angle 
drilling.   

Cumulative Effects 
The bounds of analysis for past, present and reasonably foreseeable future actions is the 
administrative boundary of the Ottawa.  This is because the proposed SIAs are at various 
locations throughout the Forest and mineral ownership and activity varies across the Ottawa.  
Chronologically, this analysis encompasses activities taking place from the early mining era 
(mid-1800s) through the next planning period (approximately 10 to 15 years). 
 
Past Actions 
Historic mining occurred in the Upper Peninsula of Michigan around the mid 1800s.  Several of 
the known mines, including the Norwich Mine, existed within the boundary of the Ottawa.  
Historic mining occurred within approximately five miles of a proposed SIA. 
 
Present Actions 
At this time, there are no USA or State of Michigan leases in the proposed SIAs.  There are, 
however, current and pending leases for State of Michigan minerals within the Ottawa 
administrative boundary.  The nearest leases are approximately two miles from a proposed SIA. 
 
Reasonably Foreseeable Future Actions 
An increasing interest to lease materials within close proximity of a SIA may indicate the 
geology of the area could be favorable for the existence of mineral deposits.  At this time there 
are no lease applications within the SIAs, but depending on the results of current exploration, it 
is conceivable that there could eventually be interest in the federally-owned minerals.  If this 
happens, the effects of not allowing surface disturbing activity in the SIAs would be minimal as 
only approximately 80 acres would be inaccessible.   
 
In summary, only 84 acres out of approximately 834 acres (10%) of the US minerals under 
proposed SIAs would potentially be impacted by allocating a portion of the Ottawa to MA 8.3 
SIAs.  Private minerals would not be impacted under any alternative.   Since the number of acres 
potentially impacted is so minor (<1% of the federally owned minerals on the Ottawa), the 
effects of designating SIAs is discountable and no cumulative effects are anticipated. 

Transportation 

Introduction 
The Ottawa’s road system is an integrated network of Forest Service classified, county, state, and 
private roads.  The road system provides access to a variety of Forest management and public 
activities, and connects the Ottawa to towns and communities.  Roads are managed to provide 
for these access needs, and the transportation system is designed to consider management needs, 
physical and biological resource concerns, and social issues including safety.  Forest Service 
classified roads are maintained at a level commensurate with the planned use.    
 
No changes to the transportation system have been proposed during the revision process.  
However some of the management direction changes that are proposed could have impacts on 
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the transportation system.  In addition, some terminology has been re-defined as necessary to 
align documentation prepared for Forest Plan revision to the definitions utilized in the new 
Travel Management Rule (see Chapters 1 and 2 of the FEIS, and glossary for more information).  
The focus of the transportation analysis is on three areas (e.g., indicators) that could affect the 
Ottawa’s Transportation System resource.   
 
In January 2001, the Forest Service adopted a road management policy, which directs the 
Agency to maintain a safe, environmentally sound road network that is responsive to public 
needs and affordable to manage.  The policy directs each national forest to conduct a science-
based analysis of their long-term access needs and integrate the results of that analysis into the 
planning process.  The Ottawa completed this roads analysis process in December 2002. 

Indicators 
OHV Use Management Area Allocation Maintenance Frequency 

Approximate miles of 
Objective Maintenance Level 
1, 2 and 3 roads designated 
for OHV use 

Potential road miles Allowable Sale Quantity 

 
Definitions of some terms (i.e., Objective Maintenance Levels) are discussed in detail in the 
Transportation System heading, following the Affected Environment section.  Other terms 
discussed are defined in the glossary. 

Affected Environment 
The primary transportation system for the Ottawa is, for the most part, already in place.  Most of 
the road segments comprising the transportation system were constructed 30 to 70 years ago.  
The transportation program on the Ottawa has evolved from a program of road construction and 
reconstruction to maintenance of the existing road system.  The transportation system has a 
variety of users both commercial and recreational.   
 
Ottawa and area public roads are used by local residents and visitors pursuing various 
recreational activities (camping, hunting, fishing, snowmobiling, sightseeing, fall color, etc.).   
 
OHV Access 
OHV use on the Ottawa has evolved over the years from people using OHVs primarily to access 
camps (on NFS and private lands), baiting for white-tailed deer and bear, and hunting during the 
fall, to individuals and groups looking for places to ride recreationally.  Under the 1986 Forest 
Plan, most OML 1 and 2 road segments allow use by OHVs.  Sales and registrations of OHVs in 
both Michigan and Wisconsin have steadily increased over the past five years, creating more 
demand for places to ride.  Michigan registrations have grown 150% from 1987 to 2002. 
 
Management Area Allocations 
To better manage the classified transportation system, the Ottawa has established road density 
guidelines, which are shown as a road density range in the desired condition section for each 
applicable management area.  There are higher densities of roads in certain MAs for the 
harvesting needs of various timber types, harvest operations, and management needs.  Some 
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management areas have lower road densities relating to recreation settings or remote habitat area 
road density goals.   
 
The current density of roads in each management area is within or below the established 
guidelines for each management area (USDA Forest Service 2005i).  The current density of 
roads in each management area is within the established guidelines for each management area.  
The Remote Habitat Area (RHA), which covers 256,000 acres, would remain the same across the 
alternatives.  The road density objective for the RHA is less than or equal to 1 mile/square mile 
of roads open to vehicular use by passenger vehicles.   Not all roads are open all the time and 
some roads are not permitted to be used every season of the year.  Overall, the need for access is 
balanced with the need to manage and protect the Ottawa’s resources.   
 
Maintenance Frequency 
Harvesting more timber may increase the use of roads by heavy truck traffic.  This impact can be 
less or more depending on how well distributed the harvest is across the Ottawa.  Commercially, 
the transportation network is used by heavy truck traffic to move logging equipment around, 
hauling timber products to market, moving gravel from one site to another, etc.  The heavy truck 
traffic is not only for work being done on the Ottawa, but private and commercial landowners.   
 
Spatial distribution of the timber harvest is not included in this analysis.  The impact to the road 
resource from heavy truck traffic is much greater than that from general highway vehicles.  The 
amount and frequency of road maintenance may vary by alternative in general proportion to the 
ASQ as roads are used for timber sales. 

Transportation System 
There are three access types that describe the functional class of a road including local, collector 
and arterial roads.  Local roads include OML 1 and 2 roads.  Collector and arterial roads include 
OML 3, 4 and 5 roads. 
 
Objective Maintenance Levels (OMLs) 
The OML defines the level of service provided by and the maintenance required for a specific 
road segment consistent with road management objectives and maintenance criteria (see glossary 
for more information).  OML 5 roads are appropriate for highway vehicles, and are usually dust 
free and paved.  OML 4 roads are appropriate for highway vehicles and have a smooth road 
surface.  OML 3 roads are also for highway vehicles but the road surface may not be smooth.  
OML 3 roads can be either double lane roads or those that are single lane with turnouts.  
Approximately 80% of the OML 3 roads on the Ottawa are double lane with 20% being single 
lane roads with turnouts.   
 
The majority of OML 1 and 2 roads have been developed to facilitate timber harvest.  Therefore, 
in general, the road bed of any given OML 1 or 2 road was designed to accommodate travel by a 
variety of motorized vehicles (i.e., logging equipment) needed to harvest and haul timber out of 
an area.  OML 2 road segments have native surface material and can be used by high-clearance 
highway vehicles.  OML 1 road segments also have native surface material, require high-
clearance highway vehicles, and are closed to highway vehicles by definition.   
 



                                                                                                               Affected Environment and 
Chapter 3                                                                                         Environmental Consequences 

Ottawa National Forest                             3-33                Final Environmental Impact Statement 

During the design and placement of OML 1 and 2 roads, areas were considered which offered 
the best travel corridor to access identified harvest areas.  Over time, the design and placement of 
OML 1 and 2 roads has improved with a broader understanding of physical capabilities of the 
Ottawa, as well as new technologies in harvesting equipment and protection measures for soil 
and water resources (e.g., State of Michigan Best Management Practices [BMPs]).    
 
Construction of OML 1 and 2 roads can traverse varying habitats, from upland forested areas to 
lowland wetland features.  As such, the network of OML 1 and 2 roads on the Ottawa can be 
described as being comprised of several road segments.  For example, an OML 1 road may be 
comprised of some segments located on dry upland area, while other segments of the same road 
may need installation of culverts or bridges to protect soil and water resources.  In addition, some 
segments of road may require a seasonal restriction (e.g., winter only) to protect soil and water 
resources.  As harvest operations are completed, most OML 1 and 2 roads are closed to highway 
vehicle traffic, often through the use of earthen berms, and the roads gradually become 
revegetated over time.  Some improvements (i.e. culverts and bridges) installed to facilitate 
harvest on OML 1 and 2 roads have been removed, while others improvements have remained.  
This decision is dependent upon the anticipated use of any given road segment after harvest of 
the area has ended.  OHV use on OML 1 and 2 roads has, in some instances, had localized 
impacts on aquatic ecosystems and water quality due to inappropriate stream crossing structures 
or inadequate approaches to existing appropriate crossing structures. 
 
The amount and location of OML 3, 4 and 5 roads are anticipated to remain the same during the 
next planning period.  Small adjustments to the road network’s OML 1 and 2 would be made 
during implementation of the 2006 Forest Plan.  In addition, adjustments to OMLs assigned may 
be necessary (e.g., upgrading an OML 1 road to an OML 2 road) in some cases. 
 
Unclassified and Temporary Roads 
Unclassified roads are abandoned road segments on NFS lands that are not managed as part of 
the Ottawa’s transportation system (e.g., OMLs 1 through 5).  These can also be user-developed 
roads/trails.  These road segments are considered closed to highway vehicle traffic, although a 
minor amount of these segments may be used by OHVs under the 1986 Forest Plan.   
Unclassified road segments (as well as user-developed roads/trails) are not included as part of the 
Ottawa’s transportation network. 
 
Generally, unclassified road segments or travelways were once used for skidding operations 
during timber harvest, but some are user-developed roads or trails.  Primarily, these road 
segments exist as spurs off of OML 1 road segments and often terminate within forested stands, 
without connecting to other travelways.   Unclassified road segments are unlikely to be 
recognized as roads since they become revegetated over time, filling in with grasses and brush, 
followed by trees.  As such, the majority of these unclassified roads do not allow travel by 
motorized vehicles, although some segments that have not completely re-forested, may provide 
very limited access for hunting and other recreational purposes.   Analysis of unclassified road 
segments generally occurs during site-specific project planning to determine if a road segment 
warrants addition to the transportation network, although the majority of unclassified roads are 
decommissioned (allowed to revegetate) since the Ottawa’s transportation system is largely in 
place and unclassified road segments are not needed.     
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Temporary roads are those authorized by contract, permit, lease, or other written authorization, 
or emergency operation.  They are not intended to be part of the forest permanent classified 
transportation system and are deemed not necessary for long-term resource management.  These 
roads are not included in the NFS road inventory and are decommissioned after their intended 
use.   

Direct and Indirect Effects 
OHV Use 
Alternative 1 
Alternative 1 allows OHV use on the majority of OML 1 and OML 2 road segments (2,950 
miles).  Cross-country OHV use would also be permitted.  The existing condition of some OML 
1 and OML 2 road segments may not be appropriate for OHV use because of surface conditions, 
lack of riparian crossings, ditching, and other noted conditions.  Alternative 1 carries the highest 
risk potential for effects to the transportation system, including rutting of road surfaces, resulting 
in damage to the road surface on some road segments.  In addition, other impacts to biological 
resources and physical resources are anticipated, particularly if OML 1 and OML 2 road 
segments that are not appropriate for OHV use are receiving OHV use.  Continued uses and 
expected increase in OHV use on the majority of OML 1 and 2 road segments could result in 
more time and effort spent on road segment improvements and maintenance to protect soil and 
water resources where crossing structures have been removed (see Water Resources section).  It 
should be noted travel across wetland features is a violation of State law (Michigan Compiled 
Laws 1994).   
 
Alternative 2 
Alternative 2 would allow for a designated recreational ATV trail system and allows limited use 
on OML 1, 2, and 3 roads (25 to 75 miles).  Roads would generally not be open to OHV use, but 
minor amounts would be considered in order to connect to the State of Michigan trail system.  
Some road design improvements and road maintenance would be needed on designated roads 
that provide connectors.  The frequency of maintaining these roads would increase as part of the 
annual road maintenance schedule.  The amount of design improvements and road maintenance 
due to OHV use under this alternative would be the least of all the alternatives.  Cross-country 
OHV use would not be permitted.   
 
Alternatives 3–Modified and 4 
Alternatives 3-Modified and 4 would allow OHV use on OML 1, 2, and 3 road segments (see 
Table 3-3 for additional information).  Up to 2300 miles of OML 1 roads; up to 620 miles of 
OML 2 roads; up to 420 miles of OML 3 roads would be designated for OHV use.  Road 
mileages designated for OHV use would be less than the total mileage of these roads on the 
Forest.  When compared to other alternatives, Alternatives 3-Modified and 4 could result in a 
potential for the greatest number of road segments needing design improvements and/or road 
maintenance.  Alternatives 3-Modified and 4 would allow for the same designated system of 
ATV recreational trails as Alternative 2.  Cross-country OHV use would not be permitted.  See 
the illegal uses discussion in the Social section for more information. 
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Because of various factors including biological, physical, and social resource concerns, some, 
but not all, of OML 1 road segments would be designated as OHV trails/routes.  For example, 
designating OHV travel on some OML 1 road segments could increase the human disturbance of 
wildlife species; and/or increase the risk of impacts to soil and water resources (i.e. soil erosion 
and subsequent sedimentation into streams).  As described in the Affected Environment and 
Water Resources section, it is likely that some OML 1 road segments may need improvements 
(e.g., installation of crossing structures), while other segments may be able to accommodate 
OHV use without improvements.  In addition, designation on some OML 1 road segments could 
increase the amount of traffic and noise, which could impact some people seeking a non-
motorized recreational experience (see Social section). 
 
It is likely that a higher percentage of OML 2 road segments than OML 1 roads would be 
designated as trails/road routes since many OML 2 roads have design features, surface 
improvements, or natural surface conditions that could withstand some level of OHV use.  
However, because of various factors including biological, physical, and social resource concerns, 
not all of the 650 miles of OML 2 roads on the Ottawa would be designated.  See Water 
Resources, Recreation and Social sections for more discussion of impacts related to ATV use of 
the transportation system. 
 
Alternatives 3-Modified and 4 consider designating OHV use on OML 3 road segments.  The 
potential impacts to the biological, physical, and transportation resources is much less for OML 3 
roads because these roads usually have gravel surfaces, drainage features, and other design 
improvements already in place to withstand passenger and commercial vehicle traffic and they 
already receive regular vehicular use.  However, because of the mixed uses and higher design 
speeds, there is a greater social concern with safety from OHV use on OML 3 roads.  See Social 
section for more discussion.   
 
Changing the OHV use patterns has a potential to impact the transportation system network.  
Dual use of the network roads (particularly OML 3) requires consideration of such items as 
improving design features of the roadway (e.g., increasing width), addressing safety concerns 
(e.g., signing and sight distance), increasing the maintenance frequency (e.g., brushing), and 
increasing road base maintenance (e.g., keeping established drainage features in place and up to 
standard).   
 
Management Area Allocation 
Road density objectives are the same for a given management area across the alternatives.  
Although road density assigned to each management area does not change, the changes in 
management area boundaries and acres assigned to each management area by alternative has the 
potential to affect road densities.  Alternative 1 has the highest average road mileage potential of 
all the alternatives, followed by Alternatives 2 and 3-Modified respectively.  Alternative 4 has 
the lowest average road mileage potential of all the alternatives; however, as displayed in Table 
3-6, the difference between the average road mileage potentials among the alternatives from the 
highest to lowest is only 53 miles.  Therefore, the effects on the transportation system from 
changing the MA allocations are expected to be minimal. 
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              Table 3-6.  Average Road Mile Potential on the Ottawa (miles) 

Alternative 1 Alternative 2 Alternative  
3-Modified Alternative 4 

4,332 4,310 4,297 4,279 
Note:  Only those MAs that have a road density objective assigned are represented here.  The 
Remote Habitat Area, which could reduce these numbers, was not figured into these calculations.  
These calculations are for comparison purposes only; and are not considered a goal or a ceiling for 
road mileage on the Ottawa. 

 
Maintenance Frequency  
The ASQ range for the alternatives is projected between 90.1 MMBF and 95.6 MMBF during 
the 1st decade of implementation of the 2006 Forest Plan.  Alternative 3-Modified represents the 
low end of that range and Alternative 1 represents the high end.  The difference between the 
ranges is only 5.5 MMBF.  Alternatives 2 and 4 have the same ASQ. 
 
This range means that, for the short term (next 10 years), Alternative 1 could be expected to have 
the most impact on Ottawa roads, and particularly maintenance needs.  This maintenance need 
would be less with Alternatives 2 and 4.  Alternative 3-Modified would be expected to result in 
the least amount of impact on the maintenance frequency of the transportation system.  In the 
second decade however, Alternative 3-Modified has the highest ASQ and Alternative 1 has the 
lowest. 

Cumulative Effects on Transportation 
The bounds of cumulative effects analysis is the administrative boundary of the Ottawa.  This 
area was selected because it covers the area where roads are impacted by activities on the 
Ottawa.  The analysis area includes all federal lands managed by the Ottawa, plus additional 
roads that lie within the Forest boundary, but are under the jurisdiction of other agencies or 
governments.  Effects are analyzed primarily from the signing of the 1986 Forest Plan through 
the next planning period (approximately 10 to 15 years). 
 
The Ottawa’s road system is an integrated network of Forest Service, county, state, and private 
roads.  Interwoven jurisdictions make it hard for a user to know where use by OHVs is or is not 
permitted on the transportation network, since different rules apply to roads of different 
jurisdiction.  The decision by some counties in the western Upper Peninsula to open their roads 
to off-highway vehicles has increased OHV travel in and around the Ottawa, and increased 
demand for OHV use on Ottawa roads that connect to these county roads.  Typically, this is the 
case for OML 3 or higher level roads.  Safety on roads open to OHV travel poses a concern, 
particularly on roads open to passenger vehicle traffic.  Increased dual use of roads by OHVs in 
the future could increase the frequency of road/trail maintenance and increased accidents 
between OHVs and other highway vehicles.  Part of the maintenance function could be to design 
improvements for accommodating dual use over the long-term.   
 
Since implementation of the 1986 Forest Plan began, non-NFS lands within the administrative 
boundary have been increasingly subdivided and developed for commercial, residential and 
recreational uses.  This has caused roads to be added on both the private lands and on NFS lands.  
It can be assumed that road densities have been and would continue to increase at moderate to 
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low amounts within these areas of private ownership.  However, it is not expected within the 
next planning period or beyond that road densities would exceed management area objectives. 
Although private roads are maintained by their respective landowners, many landowners use the 
existing forest transportation network to get to the beginning of their access road.  As subdivision 
of the private lands within the Ottawa boundary continues, there would be a low to moderate 
increase in the amount of maintenance needed on the Ottawa’s transportation system network.  
Providing access to an increasing number of private landowners also means more agreements or 
permits would be issued and administered by the Forest Service.  Since the Ottawa does not 
anticipate construction of many new Forest Service roads, and private owners are increasing the 
road densities in moderate to low amounts, only minor cumulative impacts to the transportation 
system from the potential road density changes are anticipated.  
 
Reduced or changing access opportunities on the Ottawa could lead some OHV enthusiasts to 
operate on non NFS land.  In addition, if the land ownership trend toward more owners of 
smaller parcels continues, leading to a more fragmented system of roads and properties, the 
possibility of trespass and damage to public land may increase. 
 
The amount of use by individuals on open Ottawa roads is increasing, both in the commercial 
and recreational areas, and is anticipated to continue to increase a moderate amount over the next 
few years.   
 
Designing and maintaining a road system takes into consideration many factors including 
management area objectives, desired conditions, existing conditions, and existing or planned 
uses.  There are, by design, areas of the Ottawa managed for different objectives such as remote 
habitat for certain species and semi-primitive non-motorized areas that provide quiet remote 
experiences.  There are higher road density areas for more developed recreation experiences, and 
timber management needs.  The variety of roads offered and varying management direction serve 
these diverse objectives.  Given the continued need for access, changes in road use, potential 
increases in road density, and continued management and maintenance of the Ottawa road 
system, cumulative impacts are anticipated to be minor, and not significant.    
 

Direct, Indirect and Cumulative Effects—Biological 
Each of the following sections will describe a resource area, with a discussion that explains the 
criteria and indicators used to:  evaluate and develop the variations between the alternatives; the 
affected environment and analysis area; and the direct, indirect and cumulative effects on the 
environment that are likely to result from activities and resource output levels of each alternative. 

Vegetation 

Introduction 
The Ottawa administrative boundary was chosen as the bounds of the analysis to address the 
indirect and direct effects for vegetation.  The analysis considers several different points in time, 
which altered the composition and structure of today’s forests.  The heavy logging in the late 
1800s and early 1900s had a major effect on the vegetative composition of the forests.  Pre-
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European settlement conditions are referenced to compare the composition and structure of the 
forests before intensive cutting and burning altered the forests.  The intensive planting program 
by the CCC in the 1930s and 1940s greatly increased the composition of conifers in many areas 
on the Forest.  Forest Inventory and Analysis (FIA) data, Combined Data System (CDS) stand 
data, and Geographic Information System (GIS) data were used to obtain the current condition of 
vegetation on the Ottawa (USDA Forest Service 2005o).  
 
The key vegetation issues that would lead to differences among the alternatives are: 

• Hardwood management 
• Aspen management 
• Short-lived conifer management 
• Long-lived conifer management 

The following vegetation revision topics are important features of all alternatives; however, there 
is very limited difference from one alternative to the next. 

• White pine and hemlock management 

• Old growth management 

• Forest health 
Alternative management area boundaries and new management areas were created to address key 
issues.  Management area boundaries used Ecological Classification System information, along 
with information and knowledge of resource professionals, to better align management direction 
to the capability of the land. 
 
Discussion in this section referring to acres of each forest type that are and are not part of the 
suitable timber base are not meant to imply a value on these species for management.  Acres that 
are not part of the suitable timber base would not be managed in order to meet the ASQ but 
could be managed to meet other resource (e.g., wildlife) needs.  For details on how these 
acreages were determined refer to Appendix A (Description of the Analysis Process) of this 
document. 

Affected Environment 
Historical Forest Composition 
At the time of initial European settlement, the dominant vegetation on the Ottawa was sugar 
maple, eastern hemlock, and yellow birch.  These species occurred on moist sites (ground and 
terminal moraines).  On drier sites (outwash plains and glacial deltas) red pine, white pine, red 
maple, northern red oak, and some eastern hemlock occurred.  On sites of the glacial lake plain, 
which can be very dry to very wet during the year, eastern hemlock, northern white cedar, and 
balsam fir dominated. 
 
The original land survey by the General Land Office (GLO) is the earliest systematically 
recorded information on forest composition in the Lake States.  GLO surveyors noted tree 
species and their diameter along section lines, providing a grid of transects approximately one 
mile apart.  Pre-European settlement conditions have been postulated and mapped by scientists 
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using land survey notes from GLO explorers.  These numbers have been compared to current 
inventories using current Forest Inventory and Analysis (FIA) plot data (Cleland et al. 2004a). 
 
Moist, wind-driven ecosystems primarily supporting long-lived tree species (e.g., sugar maple, 
yellow birch, hemlock) historically changed slowly over centuries due to fine-scale blow-downs 
and relatively rare broad-scale catastrophic storms.  These forests seldom burned, and exhibited a 
repeating yet shifting, steady state of fine-scaled mosaics of species whose overall proportions 
remained essentially constant.  These uneven-aged, mesic forests were characterized by super 
canopy trees that were centuries old (Cleland et al. 2004a). 
 
The age and landscape structure of moist forests contrasted with fire-dependent ecosystems, such 
as spruce-fir, aspen-birch, and red or jack pine forests.  These ecosystems were typically even-
aged, and were composed of both long-lived tree species (e.g., white and red pine) and short-
lived species (e.g., jack pine, aspen, and white birch).  Locations and sizes of forest patches 
changed over time due to disturbances from wildfire and burning by indigenous people; changes 
were more frequent and dramatic than in the hemlock-hardwood forests.  Cover types were 
replaced in patches of hundreds to thousands of acres within several decades to a century or 
more.  Vegetation types were savannas, barrens, or dense coniferous forest depending on fire 
frequency and extent.  Thus, age classes and patch configurations generally followed an 
ecosystem-dependent periodicity and spatial pattern associated with these particular natural 
disturbance regimes (Cleland et al. 2004a). 
 
Between 1880 and 1910, virtually all merchantable white pine had either been cut or destroyed 
by fire (Cleland et al. 2004a).  As the supply of white pine became low, hemlock was substituted 
and harvested from 1900 to 1930.  Shortly before the end of the white pine era harvesting of 
hardwoods commenced, continuing into the 1930s.  Most of the aspen we have today, originated 
between 1910 and 1940, as early successional vegetation following logging and post-logging 
fires.  
 
Current Forest Composition 
About 905,000 acres of the Ottawa are forested.  Presently, the Ottawa is predominantly a 
deciduous forest.   
 
The records, as shown in the graph below, indicate that composition for many tree species on the 
Ottawa is similar to before European settlement.  However, the abundance of a few species 
changed substantially.  Numbers of red maple and aspen have greatly increased, while numbers 
of white pine and hemlock have been greatly reduced. 
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Figure 3-1. Comparison of GLO and FIA Tree Counts on the Ottawa 

Comparison of GLO and FIA Tree Counts by Species on the Ottawa National Forest
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Northern hardwoods and aspen are the major cover types and comprise nearly three-fourths of 
the forested acres.  Mixed stands of deciduous and coniferous species are also common.   
 

  Table 3-7.  Forest Composition, Acres of Forested Land 

Forest Type Group Acres % 
Northern Hardwoods 457,000 50 
Aspen-Paper Birch 199,000 22 
Short-lived Conifers 159,000 18 
Long-lived Conifers 90,000 10 
Total 905,000 100 

 
 
The Ottawa is a relatively young forest.  The majority of stands are 60 to 89 years old.  Age class 
distribution information is based on stand exam data in the Ottawa CDS (Combined Data 
System) database.   
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Figure 3-2. Age Class Distribution on the Ottawa National Forest, All Forest Types (Source: CDS 
Database)

 
 
Northern Hardwoods 
The Ottawa, with the addition of other adjacent ownerships, contains one of the largest blocks of 
contiguous northern hardwoods in the Lake States.  Northern hardwoods are the most common 
forest type on the Ottawa covering about one-half of the forested acres.  Northern hardwoods on 
the Ottawa are broken into two groups – upland hardwoods, which grow on well-drained sites 
and lowland hardwoods, which normally grow on much wetter sites.   
 

Table 3-8. Northern Hardwood Forest Types 

Upland Hardwoods Lowland Hardwoods 
Northern Red Oak/White Ash/White Pine Black Ash/Elm/Red Maple 
Northern Red Oak Red Maple (Wet Sites) 
Hardwoods/Northern Red Oak Mixed Lowland Hardwoods 
Hardwoods/Yellow Birch  
Hardwoods/Basswood  
Red Maple (Dry Sites)  
Sugar Maple  
Hardwoods (Hemlock)  
Mixed Hardwoods  

 
The main tree species associated with northern hardwood stands include sugar maple, yellow 
birch, paper birch, American basswood, white ash, black ash, red maple, black cherry, northern 
red oak, aspen, ironwood, American elm, hemlock, white pine, and balsam fir. 
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Northern hardwood forests on the Ottawa were heavily cut over in the early 1900s.  After the 
cutting, the stands regenerated very well, and dense even-aged hardwood stands were created.  
The clearcutting and burning favored the regeneration of mid-tolerant species like yellow birch, 
basswood, and ash because they could out-compete the shade tolerant species such as sugar 
maple.  Before European settlement, the northern hardwood forests were mostly uneven-aged 
and contained more complex structure, than today’s forests. 
 
Current second growth hardwood stands have fewer age classes, smaller trees and snags, smaller 
canopy gaps, limited vertical stratification of foliage, and lower amounts of coarse woody debris 
than historically (Singer and Lorimer 1997).  Today’s forests, although generally younger and 
less diverse than the original forests, have exhibited remarkable resilience to early logging 
disturbance (Cleland, et al. 2004a).  As stands grow older and become denser, shade tolerant 
species like sugar maple are increasing in numbers while mid-tolerant species like yellow birch 
and ash are decreasing.  American elm was nearly eliminated by the emergence of Dutch elm 
disease. 
 
The northern hardwoods on the Ottawa are relatively healthy; however, they are mainly young, 
largely even-aged, and lack structure.  Sugar maple is the predominant species, and its 
composition percent in stands is increasing.  Basswood, ash, and red oak are decreasing as stands 
are becoming denser and cannot compete with the more shade tolerant sugar maple.  Yellow 
birch and hemlock are decreasing largely because of white-tailed deer browsing and lack of 
disturbance. 
 
The majority of the northern hardwood stands are in the 60-89 year age class.  The majority of 
these are second growth stands created because of the heavy logging in the early 1900s.  
Correspondingly, there are fewer stands in the older and younger age classes. 
 

  Table 3-9.  Northern Hardwoods on the Ottawa, Acres of Forested Land 

Hardwoods Acres 
Upland Hardwoods 435,000 
Lowland Hardwoods 22,000 
Total Northern Hardwoods 457,000 

 
 
Northern hardwoods can be managed using either even-aged or uneven-aged silvicultural 
systems.  Individual (or single tree) selection is the most common uneven-aged treatment.  
Cutting occurs in all size classes, high-risk trees are removed, mature trees are removed, 
regeneration is planned on each entry; and over time, a fully-stocked, regulated stand should 
result with trees in all age classes.  Stands are usually re-entered every 10 to 20 years.   
 
Northern hardwoods can be managed even-aged, most commonly using the shelterwood system.  
In the shelterwood system, the majority of trees in the stand are the same age.  Trees are removed 
with several entries.  Natural regeneration occurs under the protection of older trees in the stand.  
Once the regeneration is established, the overstory trees are removed releasing the understory 
trees.  
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Crow, Buckley, Nauertz, and Zasada (2002) recommend that northern hardwood stands should 
be managed to increase structural complexity by increasing the range of tree sizes, promoting the 
development of multistoried canopies, and retaining and increasing standing and downed course 
woody debris to the forest canopy and understory. 
 
Crow, Buckley, Nauertz, and Zasada (2002) recommend that in northern hardwood stands where 
sugar maple is the dominate species; there is a critical need to develop management strategies 
that promote recruitment of tree species other than sugar maple into the forest canopy.  Selection 
against sugar maple in the overstory, retention of ash, oak, basswood, birch, hemlock, white 
pine, in the overstory, underplanting species other than sugar maple, and the removal of sugar 
maple (at least in small patches in the understory) are all strategies that might increase richness 
of northern hardwood forests.  Intensive management would be needed to increase the richness 
of tree species in these forests. 
 
Forest structure is an important factor to consider in providing a diversity of habitats for wildlife.  
Structure refers to both vertical and horizontal diversity.  Horizontal diversity is a mosaic of 
different habitat types such a patchwork of farmlands, wetlands, edges, various forest types, and 
waterways seen across a broad landscape.  Vertical diversity refers to the layers of vegetation 
and includes the ground cover, shrub and small tree understory, and overstory or canopy 
(University of New Hampshire 1995).  Uneven-aged management increases vertical diversity by 
maintaining stands with multiple canopies.  Even-aged management increases horizontal 
diversity by maintaining many different aged stands across the landscape.  
 
Over the period from 1987 to 2003, an average of 7,400 acres of northern hardwoods received 
harvest treatments annually (USDA Forest Service 2004g).  Over 70% were treated using 
uneven-aged silvicultural systems.  The majorities of these stands still appear even-aged, but are 
now beginning to develop uneven-aged characteristics.  It may take several treatments to develop 
these stands into uneven-aged stands.  The remaining stands that were treated used even-aged 
management consisting mainly of intermediate thinning harvests.  The majority of stands have 
not had the overstory removed.  The amount of overstory removals would increase as stands age. 
 
Aspen/Paper Birch 
Before European settlement aspen stands were less abundant than today.  Today’s acreage of 
aspen in the Lake States is largely due to the extensive disturbance rendered by turn-of-the-20th-
century logging and fires, which greatly favored disturbance-dependent species (Cleland et al. 
2004a) 
 
Although aspen/birch acreage has been declining in the Lake States since the 1930s, it remains 
the region’s second most prevalent forest type.  Over a 58-year period in Michigan (1935 to 
1993) and a 61-year period in Wisconsin (1935 to 1996), aspen/birch acreage declined by 37% 
and 36%, respectively (Cleland et al. 2000). 
 
Data from 1949 and 1962 Ottawa National Forest Timber Management Plans were compared 
with 1980 and 1993 Forest Inventory and Analysis data.  The study showed that aspen numbers 
remained about constant between 1949 and 1962, but have been on a downward trend ever since.  
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Since 1950, aspen has declined about 35% on the Ottawa, while northern hardwood numbers 
increased about as much (USDA Forest Service 1997a). 
 
The Ecological Context of Michigan report, which compared the GLO survey to Forest 
Inventory and Analysis (FIA) data, estimates that aspen formerly only made up about 2% of the 
tree species on the Ottawa (Cleland et al. 2004a).  Much of the aspen on the Ottawa was a result 
of heavy logging in the early 1900s.  Many of the current aspen stands are located on the better 
sandy soil sites were previously occupied by white pine.  Current FIA plot data for the Ottawa 
indicate that aspen now make up about 14% of the trees on the Forest (Cleland et al. 2004a).  
This report estimated that pre-settlement birch (including paper and yellow birch) made up about 
14% of the tree species on the Ottawa.  The FIA plot data shows that paper birch now make up 
about 5%.  Paper birch numbers have been reduced by many of factors including lack of fire, 
competition, drought, and browsing.  The regeneration success of paper birch on the Ottawa has 
been somewhat limited.  
 
Aspen is a very important forest type for many wildlife species (such white-tailed deer, ruffed 
grouse, and American woodcock).  Aspen is also a timber product that is in high demand.   Paper 
birch is an important tree with the Ojibwe tribe for the making of canoes, baskets, and other 
items.   
 
Both aspen and paper birch are shade intolerant species and require disturbances such as 
clearcutting, ground scarification (e.g. breakup of soil), wind, or fire to become established and 
to be maintained.  Aspen regenerate mostly by root suckering, but sometimes can reproduce 
through seed.  Aspen cannot reproduce under shade, so without disturbance aspen stands would 
be replaced over time by more shade tolerant species such as balsam fir, white spruce, white 
pine, or hardwoods.  Aspen is usually replaced within a single generation by its associates (e.g., 
northern hardwoods, balsam fir, and black spruce) (Alban et al. 1991).  Paper birch reproduces 
mostly through seed, although some stump sprouting can occur.   
 
The main tree species associated with aspen/paper birch stands include quaking aspen, bigtooth 
aspen, paper birch, white pine, yellow birch, red maple, and sugar maple. 
 

    Table 3-10. Aspen/Paper Birch Forest Types 

Quaking Aspen 
Paper Birch 
Bigtooth Aspen 
Aspen/Paper Birch/White Spruce/Balsam Fir 

 
The Ottawa CDS database reports aspen/paper birch stands on approximately 199,000 acres (see 
Table 3-11).  However, 40% of these acres are over 60 years of age and are considered mature or 
over-mature, see Figure 3-3.  Many of these acres are rapidly changing to a mixed 
hardwood/conifer condition and cannot be readily identified as aspen stands. 
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   Table 3-11. Aspen/Paper Birch on the Ottawa, Acres of Forested Land 

 Acres 
Aspen 191,000 
Paper Birch 8,000 
Total Aspen/Paper Birch 199,000 

          (Source: CDS Database) 
 
According to the Fiscal Year 2001 Monitoring and Evaluation Report, an average of about 1,600 
acres of aspen per year has been regenerated on the Ottawa (USDA Forest Service 2003a).   
 
Figure 3-3.  Age Class Distribution of Aspen/Paper Birch - Total Acres.  (Source: CDS Database) 

 
As discussed previously under “Lands Suitable for Timber Management” an analysis was done 
to determine acres tentatively suitable for timber management on the Ottawa.  The 199,000 acres 
of aspen/paper birch on the Ottawa were evaluated and acres within unsuited categories 
including poor drainage, wilderness, steep slopes and bogs were removed from consideration for 
timber management.  The unsuited acres of aspen/paper birch are estimated at approximately 
80,000 acres. 
 
Short-lived Conifers 
Short-lived conifer forest composition is similar to historical numbers (before European 
settlement).  Short-lived conifers on the Ottawa are broken into three groups – jack pine, balsam 
fir group, and the lowland conifer.  Short-lived conifers make up 18% of the forested acres on 
the Ottawa.  The lowland conifer group is the most abundant group. 
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     Table 3-12. Acres of Short-lived Conifer Forest Type on the Ottawa 

 Acres 
Jack Pine group 17,000 
Balsam Fir group 51,000 
Lowland Conifer group 91,000 
Total Short-lived Conifers 159,000 

 
As the name would indicate, most trees in the short-lived conifer group are short-lived, having a 
life span of about 80 to 150 years, such as jack pine, balsam fir, and tamarack.  However, 
northern white cedar is actually long-lived, and can live 400 years or longer.  Northern white 
cedar is included in this group because it grows most commonly in association with other 
shorter-lived species such as tamarack, black spruce, and balsam fir.  
 
These groups are further broken down into the following forest types. 
 
           Table 3-13. Short-lived Conifer Forest Types 

Jack Pine Balsam Fir Lowland Conifers 
Jack Pine Balsam fir/Spruce/Aspen/Birch Wetland Black Spruce 
Jack Pine/Oak Upland Black Spruce Wetland Northern White Cedar 
  Tamarack 
  Mixed Swamp Conifer 
  Upland Northern White Cedar 

 
The jack pine group normally grows on very dry sandy sites.  Jack pine is intolerant to shade, 
fast growing, and short-lived.  It has serotinous cones, requiring heat to open and release their 
seeds.  Without disturbance (such as wind, fire, or logging) most jack pine stands would convert 
to other species such as red pine, black spruce, balsam fir, birch, hardwoods, or northern white 
cedar.  Many of the current jack pine stands on the Ottawa result from plantings by the CCC and 
are now mature stands.  Many jack pine stands have already been converted to red/white pine 
stands.  
 
Balsam fir grows on a wide variety of soils and is usually found on moist to wet sites.  They are 
very tolerant of shade and are a sub-climax species on many habitat types.  They are susceptible 
to severe defoliation by spruce budworm, but can regenerate well after defoliation.   
 
Lowland conifers grow on wet to very wet sites.  Management is limited in these areas, since the 
majority of these lands are classified as unsuitable for timber management.  Heavy browsing 
from white-tailed deer has impacted the ability to regenerate northern white cedar and other 
lowland conifers.  
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Figure 3-4.  Age Class Distribution of Short-lived Conifers – Total Acres (Source: CDS Database)  

 
 
Short-lived conifers are usually managed using even-aged management.  Clearcutting is the 
recommended silvicultural system in jack pine (USDA Forest Service 1977a).  Depending on 
stand conditions, either clearcutting or shelterwood cutting is recommended for reproducing 
balsam fir (USDA Forest Service 1986b).  The selection system should only be used in the 
balsam fir type for special purposes on certain sites because of insect damage, rot, and blowdown 
concerns. 
 
Because jack pine is an important forest type for many wildlife species, there has been an 
emphasis over the last several years to maintain jack pine.  As a result, several overmature and 
high-risk jack pine stands have been recently harvested and successfully regenerated.  Very little 
harvesting has occurred in the other short-lived conifer types. 
 
Over 80% of the short-lived conifers on the Ottawa are over 60 years of age.  On the suitable 
acres, over 60% of the short-lived conifers are over 60 years of age.  Correspondingly, there is a 
deficiency in the other age classes.  See Figure 3.4 for a graphical display of short-lived conifer 
age class distribution.   
 
On the suitable jack pine acres, over 40% of the jack pine stands are over 60 years of age and 
considered mature.  There is quite a bit of young jack pine in the 0-9 and 9-19 year age classes 
due to the increased harvesting over the last 15 years.  See Figure 3.5 for a graphical display of 
jack pine age class distribution.   
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Figure 3-5. Age Class Distribution of Jack Pine - Suitable Acres (Source: CDS Database) 

 
 
Long-lived Conifers 
 
The long-lived conifers on the Ottawa include the red pine group, white pine group, white 
spruce, and hemlock.  Red pine is the most abundant of these groups, making up nearly one-half 
of the total long-lived conifer acres.  The red pine group can consist of red pine alone, or a mix 
of red pine, white pine and oak.  The white pine group can consist of white pine alone, or a mix 
of white pine and hemlock.  The hemlock group usually consists of stands dominated by 
hemlock alone.  Long-lived conifers are usually managed using even-aged management.   
 
          Table 3-14. Long-lived Conifer Forest Types 

Red Pine White Pine White Spruce Hemlock 
Red Pine White Pine White Spruce Hemlock 
Red Pine/White Pine/Oak White Pine/Hemlock   

 
 
Long-lived conifer forest composition has changed dramatically, compared to historic numbers 
prior to European settlement.  Although the number of white spruce is about the same, red pine 
has increased.  This increase in red pine is largely due to the high number of acres planted, from 
the CCCs in the 1940s, through the last 15-20 years.  Hemlock and white pine numbers are 
substantially lower due to heavy logging at the turn-of-the-20th-century.   
 
Prior to European settlement, eastern hemlock was a principal tree species in the mesic forests of 
northern Wisconsin and Michigan; however, today it occurs at less than 1% of its former 
abundance (Webster et al. 2004).  Before European settlement, hemlock accounted for about 
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17% of the tree species on the Ottawa.  Today hemlock accounts for about 3%.  Many hemlock 
stands were replaced by aspen.  White pine accounted for about 6% of the tree species on the 
Ottawa, while today it makes up 1% (Cleland et al. 2004a). 
 

  Table 3-15. Long-lived Conifers on the Ottawa, Acres of Forested Land 

Conifer Type Acres 
Red Pine group 44,000 
White Pine group 15,000 
Hemlock 19,000 
White Spruce 11,000 
Total Long-lived Conifers 89,000 

 
 
Red pine grows mainly on well-drained sandy soils of outwash plains and gravelly ridges.  
Because of its high commercial timber value, red pine was the most extensively planted species 
in the Lake States, including the Ottawa.  Red pine is shade intolerant, fast growing, and long-
lived.  Many of the planted red pine stands have had few or no thinnings, resulting in densely 
stocked stands.  Clearcutting is generally the recommended silvicultural system in red pine 
(USDA Forest Service 1977b).  Shelterwood can be done, but there are concerns with inadequate 
seed production and red pine shoot blight (Sirococcus conigenus) damage.   
 
White pine is found on a wide variety of habitat types, on well drained to poorly drained soils.  It 
is moderately shade tolerant, moderately fast growing, and long-lived.  White pine is 
disturbance-dependent and usually regenerates well after fire, wind disturbances, and logging.  
White pine is susceptible to white pine blister rust, white pine weevil, and white-tailed deer 
browsing.   
 
Shelterwood is the recommended silvicultural system in white pine.  Both white pine blister rust 
and white pine weevil occurrences can be reduced by growing white pine seedlings and saplings 
under an existing overstory. 
 
Over the last 10 years, the Ottawa has initiated an increased emphasis on the restoration of white 
pine through the under planting of white pine on suitable sites.  This is being done to restore this 
species in the ecosystems where white pine was once a more dominant species.  Although the 
white pine blister rust is still a concern, the Ottawa has developed guidelines to reduce the risk.  
In addition, the Ottawa uses improved white pine planting stock from seed collected from the 
more blister rust resistant trees (USDA Forest Service 2003a). 
 
White spruce is found on a variety of soils.  White spruce is intermediate in shade tolerance, and 
climax on some sites.  White spruce are susceptible to a variety of root and stem diseases and 
many insects, especially spruce budworm.  White spruce is also shallow-rooted and susceptible 
to windthrow.  Some white spruce plantations are beginning to show signs of spruce decline. 
 
White spruce can be managed with a shelterwood system or clearcutting.  Management through 
harvest can address some spruce decline.  Clearcutting with artificial regeneration is most 
common, since natural regeneration can be unreliable.   
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Hemlock grows best on fertile, moist, well-drained soils.  It seldom forms pure stands.  Hemlock 
is extremely shade tolerant, long-lived, and slow growing.  Despite the high frequency of cone 
crops and the long duration of cone production, the viability of seed is low (less than 25%).  
Hemlock requires a warm moist site for stand establishment, rather than cool moist conditions of 
a mature stand.  It is most susceptible to the hemlock wooly adelgid (future threat) and white-
tailed deer browsing (current threat).   
 
Hemlock can be regenerated using the shelterwood system or the individual tree selection 
system.  Because there are few hemlock stands remaining on the Ottawa (about 2% of the 
forested acres) and regeneration is uncertain, the hemlock type is not included in the suitable 
timber base.  Successful regeneration of hemlock is uncertain, largely because of severe 
browsing from high white-tailed deer populations, but other factors could be involved as well.   
Some limited cutting in the hemlock type may be done, in an attempt to maintain or expand the 
type.  Where hemlock is a component in northern hardwood stands, there would be an emphasis 
for retention and expansion of hemlock, as well as white pine.   
 
Age Distribution 
Long-lived conifers have a distribution of all age classes on the Ottawa.  One exception is a high 
amount of red pine in the 60-69 year age class resulting from CCC plantings.  Another exception 
is hemlock.  There are a large amount of trees in the older age classes and very few acres in the 
younger age classes, mainly due to white-tailed deer browse pressure.  White pine also have a 
high amount of older age classes and a shortage of younger, again largely due to browse 
pressure. 
 
Figure 3-6. Age Class Distribution of Long-lived Conifers – Total Acres 
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Old Growth 
Old growth is a term used to describe forests, or forest stands that have developed over a long 
period and have not been disturbed by a stand replacing catastrophic event.  Old growth forests 
may be composed of old trees of long-lived species.  Typical old growth forests or forest stands 
have large trees, a mix of young, mid and old-aged trees, canopy gaps, multiple canopies, layers, 
large standing snags, and down logs.  Old growth characteristics vary considerably between 
different forest types.   
 
Between 1820 and 1920, old growth forests dominated by a mixture of conifers and hardwoods 
were harvested and largely replaced by the early successional hardwood species of quaking 
aspen, bigtooth aspen, and paper birch (Schulte et al. 2003).  As a result, very little old growth is 
present on the Ottawa today, with the exception of the Sylvania, McCormick, and Sturgeon 
River Gorge Wilderness areas. 
 
The majority of stands on the Ottawa are second growth stands.  As the hardwood stands 
continue to grow and mature, they are beginning to develop more structure.  Hardwood stands 
would have larger trees, more vertical diversity, and a multi-aged composition, more canopy 
gaps, snags, and more down woody debris.  The result is a forest that is more biologically 
diverse. 
 
Old growth forests have a variety of values and benefits.  Old growth forests are an important 
component of biological diversity.  Old growth forests provide special habitats for native plants, 
important habitat features for wildlife, and examples of maximum limits for individual tree size 
(USDA Forest Service 1995).  The snags and cavity trees provide nesting, foraging, and denning 
sites for birds and mammals.  The downed and decomposing logs provide habitats for 
salamanders, small mammals and arthropods (Minnesota DNR 2005a).  The large downed 
decomposing woody debris constitutes a long-termed reservoir for nutrients that are slowly 
available to the soil and to plants with roots in the litter layer (Spur and Barnes 1980).  Old 
growth forests have scientific value because these systems have developed for a long time 
without large-scale disturbance.  The study of plants, animals, soils and ecosystem processes in 
old growth stands provides important insights in the function of forest ecosystems (USDA Forest 
Service 1995).  Old growth is also valued for its aesthetic and spiritual appeal. 
 
The 1986 Forest Plan established desired conditions for an amount of old growth to develop and 
maintain in each management area where forest management regularly occurs.  The desired 
condition amount was expressed as a percentage range.  Stands that met old growth conditions 
were not harvested and were set aside to continue to develop into old growth.  Some stands not 
currently meeting old growth characteristics were thinned to improve growth and reduce the 
amount of time it would take for a stand to develop into old growth.  Stands that were 
immediately adjacent to classified old growth blocks were managed using uneven-aged 
management practices.   
 
In order for a stand to be classified as existing old growth, the stand must contain a large tree 
component and at least three of the other old growth characteristics outlined in Chapter 2, 2400 
Timber Management, of the 2006 Forest Plan. 
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Permanent Openings  
Permanent openings are a type of early successional habitat.  Permanent openings can vary in 
size and vegetation conditions.  Permanent openings can include brush and shrub lands, semi-
forested habitats like savannas, glades and barrens, grasslands, and old fields.  Each of these 
different habitats has different structural and compositional characteristics, different wildlife 
species, and different successional pathways.  
 
Many of these habitats are established following disturbance.  While often referred to as 
permanent, many of these habitats would, over time succeed to other plant communities.  Some 
of these habitats depend upon periodic disturbances from factors like wind, fire, insects, disease, 
timber harvest or other land use practices to sustain existing vegetation structure and 
composition. 
 
Large landscape scale disturbances associated with mining, logging, and land clearing for 
agricultural development during the period of 1860 to 1930 created large amounts of open lands 
on the landscape where the Ottawa now resides.  Thousands of acres of permanent openings on 
the Ottawa have succeeded into a forested condition; many were re-forested through tree 
planting programs of the USDA Forest Service directing the efforts of the CCC, aggressive fire 
suppression, and natural succession.  The trend in acreage of permanent openings on the Ottawa 
has been one of decline since the Ottawa was established.  There are approximately 9,000 acres 
of permanent openings left on the Ottawa. 
 
Permanent openings are an important component of biological diversity.  These openings 
provide for a number of species that use this habitat to satisfy life history needs (i.e. foraging and 
nesting requirements).  The species can be habitat generalists or habitat specialists.  A small 
sample of species using permanent openings includes:  American woodcock, golden-winged 
warbler, grasshopper sparrow, LeConte’s sparrow, upland sandpiper, northern harrier, sharp-
tailed grouse, eastern meadow lark, black bears, coyotes, northern blue butterfly, and white-
tailed deer.  These openings provide breeding, nesting, roosting and foraging habitats.  
Permanent openings also provide habitat for plant species like blueberries and other fruits for 
recreational picking.   
 
The amount of this kind of habitat is declining regionally across all ownership, as are populations 
of some of the open land and grassland species that utilize this habitat.  Regional Forester’s 
Sensitive Species on the Ottawa that use permanent openings include the eastern pipistrelle, 
northern goshawk, peregrine falcon, wood turtle, and the northern blue butterfly. 
 
The 1986 Forest Plan established desired conditions for amounts of permanent openings in each 
MA where vegetation management regularly occurs.  The desired condition amount was 
expressed as a percentage range.  This desired condition is a long-term condition.  Neither 
Alternatives 2, 3-Modified, or 4 developed during Forest Plan revision recommended a 
percentage range of permanent openings larger than the range identified in the 1986 Forest Plan.  
This is reflected in Alternative 1. 
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Forest Health 
Forest health can be viewed at a number of different scales ranging from individual trees to 
entire landscapes.  Healthy trees are relatively easy to define, but defining a healthy forest 
landscape is much more difficult.  Dead, dying, or decaying trees are not healthy at the 
individual tree scale.  However, on the landscape scale, some dead, dying, and decaying trees can 
be part of a healthy forest.  They provide habitat for many different plants and animals, and are 
part of the natural process of recycling nutrients and creating conditions for the regeneration of 
future forests (USDA Forest Service 1998a).  
 
Dead trees and downed woody debris represent a substantial accumulation of energy, carbon, 
and nutrients in many forest ecosystems.  Dead wood and the humus that it forms are the source 
of soil organic matter that influences a wide array of physical, chemical, and biological 
properties and processes.  Dead trees add structural diversity to the forest and their value as 
critical habitat for organisms large and small is well documented (Hura and Crow Unpublished).  
 
Combinations of stressors, such as insects and disease, combined with drought cause the greatest 
impact to forest health (USDA Forest Service 2003e).  Some stressors on the Ottawa include 
disturbance, age, and composition.  Landscapes with a diversity of stand ages and types are 
likely to have a diversity of animals, plants, and microbes (National Commission on Science for 
Sustainable Forestry, 2005). 
 
Disturbance is a part of any healthy functioning ecosystem.  Historically, the most important 
disturbance agent on the Ottawa was wind.  Windstorms would blow down several acres, or 
more often just single trees or small groups of trees.  Because of wind disturbance, the northern 
forest was not one large homogeneous block of trees, but rather a mosaic of trees and stands of 
various age classes in various stages of succession (USDA Forest Service 1998a).  Wind is less 
of a concern today because many of the stands are even-aged, and contain younger trees that are 
less susceptible to blow down.   
 
The historic logging during the late 1800s and early 1900s had the most effect on the 
composition of today’s forests.  Huge acreages were clearcut and burned.  The heavy logging 
favored the regeneration of more shade intolerant species like aspen and jack pine.  Northern 
hardwood forests were changed from mature uneven-aged stands with a high amount of structure 
to younger more even-aged stands that are less complex.  These disturbances were intense and 
significantly altered the age and composition of today’s forests.  
 
Historic logging was very different from the harvesting practiced today.  Historically, vast 
acreages were cut with very little thought or concern for the future.  Today, timber harvesting is 
used as a management tool to favor different tree species, maintain forest health, regenerate 
future stands, and to ensure sustainability of forests. 
 
Extended periods of drought can weaken or kill trees.  Often times, the drought alone would not 
kill a tree, but would weaken it, making it susceptible to attack from insects or disease.  Trees 
vary in their susceptibility to drought, depending on depth of the root system, age, current 
condition, and type of soil the tree is growing in.  Trees with shallow root systems, such as paper 
birch, are very susceptible to drought.  Seedlings and older trees are particularly vulnerable.  
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Healthy, vigorously growing trees are less vulnerable than those previously weakened by 
defoliation or other stressors.  Sandy soils are more prone to drought because they dry out much 
faster than heavier soils (USDA Forest Service 1998a). 
 
The heavy logging era and subsequent wildfires were major disturbance factors on the Ottawa.  
Over the last several decades, fire has not been much of a disturbance factor.  When fires do 
occur they tend to be small; usually one acre or less.  Hardwood forests are relatively non-
flammable.  Conifer stands have the highest fire risk, especially jack pine. 
 
The increasing white-tailed deer population in the eastern United States affects forest 
sustainability, and has impacted plant species composition and community structure.  Deer 
browsing has a profound impact on the establishment of forest regeneration, the density of 
hardwood seedlings, and the presence of understory plants (ferns, flowers, and shrubs).  These 
factors ultimately influence biodiversity and affect wildlife habitat (USDA Forest Service 
2003f).  The lack of regeneration of several tree species, including northern white cedar, white 
pine, hemlock, and yellow birch, has been at least partially attributed to high white-tailed deer 
populations that have existed during the last 10 to 15 years (USDA Forest Service 1998a).   
 
Native insects and disease historically killed many single trees or entire stands of trees.  These 
events served to recycle nutrients and to provide favorable conditions for trees and plants that 
demand sunlight.  Forests usually recovered quickly, since they evolved with these native insects 
and diseases. 
 
Since the turn-of-the-20th-century, exotic or introduced pests have had dramatic impacts upon the 
forest.  These introduced pests typically have few to no natural factors in their new environment 
that can control their population (USDA Forest Service 2003f).  Exotic pests can have long-term 
devastating effects beyond the range of expected variation (USDA Forest Service 2003f).  Some 
exotic pests of concern from the past are Dutch elm disease, white pine blister rust, pine shoot 
beetle, and gypsy moth.  Some exotic pests that could be a concern in the near future are emerald 
ash borer, Asian long-horned beetle, and hemlock wooly adelgid. 
 
Many management practices can directly affect the health or vigor of individual trees.  A 
healthy, vigorous tree can better defend itself from insect or pathogen attack compared to a 
weakened or stressed tree.  Practices such as thinning can develop larger, healthier tree crowns, 
which helps to increase tree vigor.  In some cases, thinning to increase tree vigor may become 
very important in the maintenance of a dominant species due to the presence of insects and 
disease (USDA Forest Service 1998a). 
 
Ecological classification systems such as Landtype Associations (LTAs), Ecological Landtype 
Phases (ELTPs), and habitat types are used on the Ottawa to assess the site potential of stands, 
assess feasible management alternatives, choose appropriate management objectives, and more 
accurately predict the effectiveness of silvicultural treatments.  Health problems can often be 
avoided by managing tree species on ecologically appropriate sites (Burger and Kotar 2003).  All 
alternatives were designed using LTA and ELTP information, to align management direction to 
the capability of the sites. 
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Many of the aspen stands on the Ottawa are mature or overmature and are declining in health as 
a result.  Without disturbance, many of these stands would be replaced by other more shade 
tolerant forest types through natural succession.  Approximately 30,000 acres of aspen has been 
regenerated over the last 20 years, and these aspen stands are relatively healthy.   
 
Many of the short-lived conifers on the Ottawa are mature or overmature and are declining in 
health as a result.  Many high-risk, mature jack pine stands have been harvested in recent years, 
have been successfully regenerated, and are doing well. 
 
There is a balanced distribution of all age classes of long-lived conifers on the Ottawa.  The 
majority of long-lived conifers on the Ottawa are relatively healthy.  Some red pine stands are 
extremely dense, which increases the susceptibility to bark beetle attacks.  White pine numbers 
are gradually increasing through a restoration effort of underplanting white pine on ecologically 
suitable sites, though this is hampered somewhat by white pine blister rust and white-tailed deer 
herbivory pressure.  Hemlock stands are getting older and having regeneration problems.  Some 
white spruce plantations are beginning to show signs of spruce decline. 

Direct and Indirect Effects 
Northern Hardwoods 
Northern hardwood stands would be managed using the silvicultural system that is appropriate 
for the site based on ELTP capabilities, site-specific considerations, and long-term management 
objectives for the area. 
 
The alternatives have different amounts of northern hardwood uneven-aged and even-aged 
management, based on the amount of northern hardwood suitable acres in each MA and the 
estimated percent of uneven-aged vs. even-aged management in each MA.   
Management areas have different desired vegetation composition percentages for the different 
forest types based on current and potential vegetation land capabilities.  MA 2.2 would have the 
highest emphasis on managing for northern hardwoods.  MAs 2.1, 6.1 and 6.2 would have a high 
emphasis.  MAs 3.1, 3.1a, and 3.2 would have a moderately high emphasis.  MAs 1.1, 1.1a, 4.1, 
4.1a, 4.2, and 4.2a would have the least emphasis.   See Chapter 2 of the FEIS and Chapter 3 of 
the 2006 Forest Plan for more information. 
 
Lands were realigned within management areas to better match ecosystem capabilities using 
Landtype Association (LTA) and Ecological Landtype Phase (ELTP) information, as well as 
experience gained in management and monitoring/evaluation of management over the last 20 
years in implementing the 1986 Forest Plan.  New management areas were created and different 
management area allocations were made to address the different revision issues so that a 
reasonable range of alternatives could be analyzed and considered. 
 
In all alternatives, northern hardwoods would be managed to restore conditions back to those 
more representative of native vegetation; and to restore to more resilient, complex, and mature 
forests.  Silvicultural treatments would be designed to create larger diameter trees.  Uneven-aged 
management would be emphasized to increase within stand diversity and structure by creating 
multiple canopy layers although the amount of emphasis does vary by alternative.  Canopy gaps 
(small openings) would be placed in uneven-aged stands to create more horizontal diversity and 
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regenerate more mid tolerant species.  Retention and expansion of hemlock and white pine 
would be done in northern hardwood stands to improve biodiversity.  Snags and down logs 
would be retained to the extent practicable, and/or recruited to increase composition of these 
features.  Even-aged management would be used to enhance wildlife habitat, and regenerate mid-
tolerant species. 
 
Over time, stands that have been managed uneven-aged would develop a balance of age classes.  
As a result, there would be more large trees than there are currently.  Individual stands would 
have more vertical diversity and less species diversity.  Alternatives that would have the most 
uneven-aged management would have older and larger trees.  Management costs would decrease 
and revenues would increase with higher amounts of quality hardwood sawtimber in each stand. 
 
Because most hardwood stands are still relatively young, most even-aged treatments conducted 
would be thinning harvests.  Once the stands mature, there would be more shelterwood cutting, 
which would result in more horizontal diversity across the landscape.  The number of mid-
tolerant species such as yellow birch, ash, and basswood would increase.  Management costs 
would be higher because of non-commercial release thinnings, which are usually necessary with 
shelterwood cutting.  In addition, the first commercial thinnings in a stand would only yield 
pulpwood volume, and no sawtimber volume.  Once the stand is mature and ready for 
shelterwood cutting, the timber yield per acre for the regeneration harvests would be much 
higher than with selection cutting. 
 
Over time, the acreage of northern hardwoods would likely increase in all alternatives, as more 
stands convert to northern hardwoods through natural succession, especially the unsuitable aspen 
stands with a northern hardwood component.  
 
The following table displays the weighted average of each alternative based on the number of 
acres of suitable northern hardwoods in each MA, and the estimated percent of even vs. uneven-
aged management in each MA.  
 
Table 3-16. Estimated Mix of Even and Uneven-aged Management in Northern Hardwood Stands 

 Alternative 
1 

Alternative 
2 

Alternative  
3-Modified 

Alternative 
4 

Estimated % of Acres Managed 
Uneven-Aged on Suited Lands 53-63 72-85 68-81 63-76 

Estimated % of Acres Managed 
Even-Aged on Suited Lands 34-47 15-28 19-32 24-37 

 
Very little or no management would be conducted on approximately 170,000 acres of northern 
hardwoods (about 37% of the total northern hardwood acres) that are not considered part of the 
suitable timber base.  The majority of these acres would remain northern hardwoods.  These 
unsuited acres would be densely stocked, and would achieve a condition featuring multiple age 
classes, large diameter trees, and large amounts of snags and downed logs only after a relatively 
long time period.  
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Table 3-17. Estimated Number of Suitable Acres Managed for Northern Hardwoods* 

 Alternative 1 Alternative 2 Alternative  
3-Modified Alternative 4

Suitable Acres 204,000 255,000 237,000 214,000 
*Estimates based on modeling and analysis described in Appendix A of this document.   
 
Alternative 1 
Alternative 1 would have the least amount of northern hardwood managed uneven-aged of the 
alternatives, since it is the only alternative that has MAs 1.1, 3.1, 3.2, 4.1, and 4.2.  These MAs 
all have prescriptions that would have more of an emphasis on even-aged management in 
northern hardwoods.  This alternative also has no acreage of MA 2.2.   
 
Alternative 1 would have the most shelterwood cutting, which would result in the most 
horizontal diversity by having a mix of young and old hardwood stands.  As a result of this 
emphasis, Alternative 1 would also likely have the greatest tree species diversity by having the 
most mid-tolerant hardwood species.  Management would also be more evident than in the other 
alternatives, as shelterwood cutting would remove more trees on each harvest entry than 
selection cutting.  
 
Alternative 1 would maintain the fewest acres of northern hardwoods, largely because it has the 
highest number of acres in MA 1.1 (which has a higher emphasis on aspen), and no acres of MA 
2.2 (which has a higher emphasis on northern hardwoods).  As a result, Alternative 1 would have 
the highest amount of early successional forest and the highest number of younger stands than all 
of the other alternatives.  
 
Alternative 2 
Alternative 2 would have the highest amount of northern hardwood managed uneven-aged 
mainly because it would have the highest acreage of MA 2.2 (which emphasizes northern 
hardwood uneven-aged management). 
 
Alternative 2 would have the most selection harvests.  The result being more of the Ottawa 
having multiple tree canopies in each stand and more vertical diversity within each stand.  There 
would be less horizontal diversity across the landscape, as there would be fewer acres of 
different stages of even-aged stands.  There would be less species diversity than all of the other 
alternatives since this alternative would have the highest amount of uneven-aged management.  
In Alternative 2, management would be less evident as selection cutting would remove fewer 
trees on each harvest than shelterwood cutting.  
 
Alternative 2 would maintain the highest amount of northern hardwoods, largely because it has 
the highest number of acres within MA 2.2 and the fewest acres of MAs with a high aspen 
emphasis such as MA 1.1a.  As a result, Alternative 2 would contain a continuous canopy cover 
of older and larger trees.  Alternative 2 would have the least amount of early successional forests 
of all the alternatives.  
 



Affected Environment and 
Environmental Consequences                                                                                        Chapter 3 

Final Environmental Impact Statement                    3-58                         Ottawa National Forest 

Alternative 3-Modified 
Alternative 3-Modified was developed to respond to public concerns for increasing the amount 
of northern hardwoods available for uneven-aged management.  This alternative would have less 
uneven-aged management than Alternative 2, mainly because it would have fewer acres of MA 
2.2, but would have more uneven-aged management than Alternatives 1 and 4. 
 
Alternative 3-Modified would have the second highest amount of selection harvests.  This would 
result in the alternative that would have the second highest amount of contiguous blocks of 
mature northern hardwood forests.  Alternative 3-Modified would also likely have the second 
lowest amount of species diversity.  Since this alternative consists largely of uneven-aged 
management, the resulting forest would have a lower amount of mid-tolerant, hardwood species 
when compared to Alternatives 1 and 4. 
 
Much of the Ottawa would have multiple tree canopies in each stand, which would lead to more 
vertical diversity within each stand.  There would be less horizontal diversity across the 
landscape, as there would be fewer acres of different aged even-aged stands.  There would be 
less species diversity than Alternatives 1 and 4 since Alternative 3-Modified has a higher amount 
of uneven-aged management, which would favor regeneration shade-tolerant northern 
hardwoods.  In Alternative 3-Modified, management would be less evident than in Alternatives 1 
and 4, as selection cutting would remove fewer trees on each harvest than shelterwood cutting.  
 
Alternative 4 
Alternative 4 would have less uneven-aged management than Alternatives 2 and 3-Modified 
mainly because it would have no acres of MA 2.2, and the highest amount of acres in 
management areas with a higher emphasis in aspen management, specifically MAs 1.1a and 3.1. 
 
Alternative 4 would have the second highest amount of shelterwood cutting, which would result 
in the second highest amount of horizontal diversity by having a mix of young and old hardwood 
stands.  Alternative 4 would also likely have greater tree species diversity by having more mid-
tolerant hardwood species because of more even-aged management than Alternatives 2 and 3-
Modified.  In Alternative 4, management would be more evident than Alternatives 2 and 3-
Modified as shelterwood cutting removes more trees on each harvest than selection cutting.  
 
Alternative 4 would maintain the second lowest number of acres of northern hardwoods, largely 
because it has more acres than Alternatives 2 and 3-Modified with MAs with a high aspen 
emphasis such as MA 1.1a.  Alternative 4 also has no acres in MA 2.2.  As a result, Alternative 4 
would have the second highest amount of earlier successional forest and the second highest 
number of younger stands than the other alternatives.  
 
Aspen/Paper Birch Management 
Management areas 1.1 and 1.1a have the highest emphasis of aspen/paper birch and contain large 
blocks of the forest type(s).  The other MAs have smaller scattered blocks of aspen/paper birch 
throughout.  MAs 3.1, 3.1a, and 3.2 would have a high emphasis on aspen/paper birch.  MA 2.2 
would have the least emphasis.  See Chapter 2 of the FEIS and Chapter 3 of the 2006 Forest Plan 
for more information. 
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Lands were realigned within management areas to better match ecosystem capabilities using 
LTA and ELTP information, as well as management experience over the last 20 years in 
implementing the 1986 Forest Plan.  New MAs were created and different management area 
allocations were made to address the different revision issues so that a reasonable range of 
alternatives could be analyzed and considered.  The following table displays the suitable acres 
currently in the aspen/paper birch forest type that are allocated to each management area by 
alternative. 
 
The alternatives were modeled and analyzed using the vegetation composition percentages and 
the number of suitable acres in each MA to determine the number of acres that could be managed 
long-term for aspen/paper birch (see FEIS, Appendix A – Description of the Analysis Process).  
Additional modeling efforts were conducted during alternative development.  The modeling and 
analysis also considered other constraints, (such as maintaining specific amounts of other forest 
types and being economically efficient) to determine the number of acres that could be managed 
long-term for the aspen and paper birch forest type.  The results from the modeling and analysis 
are shown in the following table. 
 
Table 3-18. Estimated Number of Acres Managed for Aspen/Paper Birch* 

 Alternative 1 Alternative 2 Alternative 
3-Modified Alternative 4 

Average Annual 
Regeneration Harvest 
(5 Decades) 

2,100 1,300 1,700 1,800 

Suitable Acres 
Management Long-
Term for Aspen/Paper 
Birch 

120,000 92,000 109,000 111,000 

*Estimates based on modeling and analysis discussed in Appendix A of this document. 
 
Approximately 80,000 acres of aspen (about 40% of the total aspen/paper birch acres) are 
classified as unsuitable for timber management.  Vegetation management can occur on these 
lands for reasons other than timber production (e.g., wildlife habitat needs).  Over time, the 
acreage of aspen on these lands that are not in the suited timber base would likely decrease as 
more aspen stands convert to more shade tolerant northern hardwoods and conifers through 
natural succession.  Several of these stands are located in riparian areas and wild and scenic river 
corridors.   
 
Alternative 1 
Alternative 1 would maintain the most acres of aspen/birch, largely because it has the highest 
number of acres with an aspen/birch emphasis (MA 1.1), when compared to the other 
alternatives.  As such, Alternative 1 would have more, large blocks of the aspen/birch forest type 
across the Ottawa because it would have the most acres of land within MA 1.1.  ).  Alternative 1 
is also the only alternative that has acreage proposed in MA 3.2 (which also has a high aspen 
emphasis), and it has no acres of MA 2.2 (which has the lowest aspen emphasis).  This 
alternative would also have fewer, smaller blocks of aspen/birch forest type across the Ottawa 
when compared to the other alternatives as a result of having the fewest acres of MAs 3.1 and 
4.1. 
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Alternative 2 
Alternative 2 would maintain the least amount of aspen/birch forest types across the Ottawa 
largely because it has the fewest number of acres with an aspen/birch emphasis (MA 1.1a) and 
the highest number of acres in MA 2.2 (a high northern hardwood emphasis).  As such, 
Alternative 2 would have the fewest, large blocks of aspen/birch forest type across the Ottawa 
due to the having the least acreage within MA 1.1a.  This alternative would also have more, 
smaller blocks of the aspen/birch forest type across the Ottawa as a result of having slightly more 
acres within MA 3.1a and the most acres within MA 4.1a, when compared to the other 
alternatives. 
 
Alternative 3-Modified 
Alternative 3-Modified would maintain the second least amount of aspen/birch forest types 
across the Ottawa.  This is largely due the alternative’s emphasis on northern hardwood.  As a 
result, Alternative 3-Modified would contain a continuous canopy cover of older and larger trees 
when compared to Alternatives 1 and 4.  This alternative has fewer acres within MA 1.1a when 
compared to Alternatives 1 and 4; and fewer acres in MAs 3.1a and 4.1a, when compared to 
Alternatives 2 and 4.      
 
Alternative 4 
Alternative 4 would maintain the second highest number of acres of the aspen/birch forest type, 
largely because it has more acres managed with an aspen/birch emphasis (MA 1.1a) than 
Alternatives 2 and 3-Modified, and no acres in MA 2.2.  As such, Alternative 4 would have 
fewer, large blocks of aspen/paper birch forest types across the Ottawa, as well as more, smaller 
blocks of aspen/birch forest types (as a result of more acres of MAs 3.1a and 4.1a) when 
compared to Alternative 1.   
 
Age Class Distribution 
Currently the age class distribution for aspen is not balanced.  There is a surplus of acres in the 
50+ year age class and a shortage in the 0-9 year age class.  Due to the short life span of aspen, 
and the tendency for aspen to be replaced by other species through natural succession, it is 
important to regenerate approximately 20% of the suitable aspen acres every decade.  Table 3-19 
compares the current age class distribution of aspen on suitable acres to the desired condition. 
 

       Table 3-19. Existing and Desired Age Class Distribution of Aspen on Suitable Acres 

Age Classes 
Existing % on 
Suitable Acres 

Desired % on 
Suitable Acres* 

0-9 9 16 
10-19 20 16 
20-29 20 16 
30-39 11 16 
40-49 4 16 
50+ 36 20 

Total 100 100 
*This is a long-term goal that could be reached over successive planning periods. 



                                                                                                               Affected Environment and 
Chapter 3                                                                                         Environmental Consequences 

Ottawa National Forest                             3-61                Final Environmental Impact Statement 

 
Alternatives 1-4 
Alternatives would maintain differing amounts of aspen, but all alternatives would strive to 
achieve a balance of age classes of aspen on suitable acres over time.  A balance of age classes 
can be achieved by regenerating about 20% of the suitable aspen acres every decade.  This would 
ensure a balance of age classes over time, and would sustain the aspen acres.  It could take 
several decades to achieve a balance of age classes.   
 
Short-lived Conifer Management 
Management areas have different desired vegetation composition percentages for the different 
forest types based on current and potential land capabilities.  Management areas 4.2 and 4.2a 
have the highest emphasis on managing for short-lived conifers.  Short-lived conifers on acres 
suitable for timber management would be relatively minor components of all other MAs.   See 
Chapter 2 of the FEIS and Chapter 3 of the 2006 Forest Plan for more information. 
 
Lands were realigned within management areas to better match ecosystem capabilities using 
Landtype Association (LTA) and Ecological Landtype Phase (ELTP) information, as well as 
management experience over the last 20 years in implementing the 1986 Forest Plan.  New 
management areas were created and different management area allocations were made to address 
the different revision issues so that a reasonable range of alternatives could be analyzed and 
considered.  The vegetation composition desired condition percentage was reduced in MA 4.2a 
(under Alternatives 2 through 4) because the desired condition might not be achievable based on 
the existing vegetation and limited opportunities to convert other forest types to short-lived 
conifers.  Table 3-20 displays the suitable acres currently in the short-lived conifers forest type 
that are allocated to each MA by alternative. 
 
Alternatives were designed to maintain or increase the acres of short-lived conifers without 
decreasing the acres of long-lived conifers.  Short-lived conifers are important to provide for 
species diversity for a number of different plant and animal communities.  Therefore, some 
management to maintain these forest types on unsuited lands may be warranted. 
 
     Table 3-20. Estimated Number of Suitable Acres Managed for Short-lived Conifers* 

 Alternative 1 Alternative 2 Alternative  
3-Modified Alternative 4

Suitable Acres of 
Jack Pine 9,000 8,000 10,000 10,000 

Suitable Acres of 
Balsam Fir 6,000 10,000 10,000 10,000 

Total Suitable 
Acres 15,000 18,000 20,000 20,000 

    *Estimates based on modeling and analysis discussed in Appendix A of this document. 
 
Jack pine is in high demand and has a high value.  Management options are somewhat limited in 
this group due to the low number of suitable acres, and the high number of acres that are not 
considered part of the suitable timber base (especially in the lowland conifer group).   
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Approximately 125,000 acres of short-lived conifers (about 80% of the total short-lived conifer 
acres) are not part of the suitable timber base.  However, much of the lowland conifer group is 
stable because many of the sites that these species occupy are very wet sites where other species 
cannot survive.  Of all the short-lived conifer species, jack pine has the most potential to succeed 
to other forest types.  Because a high proportion of the jack pine on the Ottawa is already mature 
(over 60 years of age) and deteriorating, some acres would be lost within the next few decades.  
However, much of the jack pine on the Ottawa is on suited lands, and with intensive 
management, much could be maintained.   
 
Alternatives 1-4 
All alternatives would maintain about the same amount of total short-lived conifer acres.  
Alternatives 3-Modified and 4 would maintain the most jack pine.  Alternatives 2 through 4 
maintain the most balsam fir.  Most of the management in the short-lived conifer group would 
occur in the jack pine and balsam fir types.  Alternatives 2 through 4 would maintain slightly 
more short-lived conifer acres than Alternative 1, because they all would have a lower emphasis 
on aspen.  Some additional aspen stands would convert to balsam fir stands over time in all 
alternatives. 
 
Long-lived Conifer Management 
Alternatives were designed to maintain or increase the acres of long-lived conifers.  Management 
areas have different desired vegetation composition percentages for the different forest types.  
Management area 4.1/4.1a would have the highest emphasis on managing for long-lived 
conifers.  Management areas 3.1/3.1a, 4.2/4.2a would have a moderate emphasis.  Management 
areas 1.1/1.1a, 2.1, 2.2, 3.2, 6.1, and 6.2 would have a low emphasis.   See Chapter 2 of the FEIS 
and Chapter 3 of the 2006 Forest Plan for more information. 
 
Lands were realigned within management areas to better match ecosystem capabilities using 
LTA and ELTP information, as well as management experience over the last 20 years in 
implementing the 1986 Forest Plan.  New management areas were created and different 
management area allocations were made to address the different revision issues so that a 
reasonable range of alternatives could be analyzed and considered.  The vegetation composition 
desired condition range was reduced in MA 4.1a to 30 - 60% from 45 - 70% in MA 4.1, because 
the composition percent in MA 4.1 was thought to be unachievable based on the existing 
vegetation and limited opportunities to convert other forest types to long-lived conifers.  The 
following table displays the suitable acres currently in the long-lived conifers forest type that are 
allocated to each management area by alternative. 
 
Table 3-21. Estimated Number of Suitable Acres Managed for Long-lived Conifers* 

 Alternative 1 Alternative 2 Alternative  
3-Modified Alternative 4 

Suitable Acres of Long-
lived Conifers 34,000 53,000 52,000 51,000 

 *Estimates based on modeling and analysis discussed in Appendix A of this document. 
 
Very little or no management would be done on approximately 40,000 acres of long-lived 
conifers (about 40% of the total long-lived conifer acres) that are considered to be unsuitable for 
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timber management.  Many of these unsuited acres are dense, and contain multiple age classes, 
large diameter trees, and large amounts of snags and downed logs.  Many of the long-lived 
conifers occur in riparian areas and river corridors, so opportunities to manage long-lived 
conifers would be limited there.  Some unmanaged long-lived conifers would convert to northern 
hardwoods.  However, over time, the acreage of long-lived conifers would increase as more 
aspen and short-lived conifer stands convert to long-lived conifers through natural succession.   
 
Alternative 1 
Alternative 1 would maintain the fewest acres of long-lived conifers, largely because it has the 
fewest acres with a long-lived conifer emphasis (MA 4.1) and the highest emphasis on managing 
aspen.  Since Alternative 1 would maintain fewer acres of northern hardwoods, there would be 
fewer opportunities to manage for hemlock as a component in northern hardwood stands than all 
of the other alternatives.  Since Alternative 1 would have the most acres of even-aged hardwood 
stands, there would be more opportunities to manage for white pine, as a component in northern 
hardwood stands, in this alternative.  
 
Alternative 2 
Alternative 2 would maintain more long-lived conifers than Alternative 1 because it has more 
acres with a long-lived conifer emphasis (MA 4.1a).  It would maintain about the same amount 
of long-lived conifers as Alternatives 3-Modified and 4.  Since Alternative 2 would maintain the 
most acres of northern hardwoods, there would be more opportunities to manage for hemlock as 
a component in northern hardwood stands than all of the other alternatives.  Since Alternative 2 
would have the fewest acres of even-aged hardwood stands, there would be the least opportunity 
to manage for white pine, as a component in northern hardwood stands, in this alternative.  
 
Alternative 3-Modified 
Alternative 3-Modified would maintain more long-lived conifers than Alternative 1 because it 
would have more acres with a long-lived conifer emphasis (MA 4.1a).  It would maintain about 
the same amount of long-lived conifers as Alternatives 2 and 4.  Since Alternative 3-Modified 
would maintain the second highest amount of acres of northern hardwoods, there would be more 
opportunities to manage for hemlock as a component in northern hardwood stands than 
Alternatives 1 and 4.  Since Alternative 3-Modified would have the second lowest amount of 
acres of even-aged hardwood stands, there would be less opportunity to manage for white pine as 
a component in northern hardwood stands than in Alternatives 1 and 4.  
 
Alternative 4 
Alternative 4 would maintain more long-lived conifers than Alternative 1 because it would have 
more acres with a long-lived conifer emphasis (MA 4.1a).  It would maintain about the same 
amount of long-lived conifers as Alternatives 2 and 3-Modified.  Since Alternative 4 would 
maintain fewer acres of northern hardwoods than Alternatives 2 and 3-Modified, there would be 
fewer opportunities to manage for hemlock, as a component in northern hardwood, in this 
alternative.  Since Alternative 4 would have the second highest amount of acres of even-aged 
hardwood stands, only Alternative 1 would have the opportunity to manage for more white pine 
as a component in northern hardwood stands.  
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Old Growth 
In all alternatives, forest stands would be classified to manage as old growth, in patterns and 
arrangements that provide for the desired spatial arrangement within the management area and 
across the landscape.  Classification would be based on consideration of the existing landscape, 
vegetation patterns and long-term desired conditions to achieve a desired spatial arrangement of 
old growth within the management area and not within specific project areas. 
 
Within the general forest matrix (suitable acres), stands not classified as old growth could be 
managed for a range of structural complexity components such as large trees, multiple vegetation 
layers, snags and cavity trees, and coarse woody debris. 
 
There are two primary considerations when classifying old growth:  how much to classify and 
where it should be located.  These considerations are discussed in Chapters 2 and 3 of the 2006 
Forest Plan.  The question of how much old growth to classify is addressed in Chapter 3 of the 
2006 Forest Plan in MAs that are part of the suitable timber base (MAs 1.1/1.1a, 2.1, 2.2, 
3.1/3.1a, 3.2, 4.1/4.1a, 4.2/ 4.2a, 6.1, and 6.2), where a desired percent of forested land is 
expressed.  
 
The location of old growth is addressed in Chapter 2 of the 2006 Forest Plan in the Timber 
Management section in the form of guidelines for classifying old growth and continued in 
Chapter 3 of the 2006 Forest Plan as part of the Desired Condition of the Land section, 
describing the expected arrangement of classified old growth.  In general, the first consideration 
is to protect and, as appropriate, add to existing classified old growth.  Old growth would be in a 
variety of patch sizes from small (few to tens of acres), to medium (tens to hundreds of acres), 
and large (hundreds to thousands of acres).  Some patches may be connected by river corridors 
(e.g., wild and scenic rivers), and others may be connected by smaller riparian systems and areas 
of steep slopes.  Not all patches of old growth would be connected with each other due to 
ownership patterns. 
 
Management areas 1.1/1.1a and 4.2/4.2a generally would not make large contributions to 
classified old growth due to their emphasis on early successional species.  These MAs are also 
expected to feature small patch sizes and utilize more unsuited lands for classified old growth.   
Management Areas 2.1, 2.2, 3.1/3.1a, 4.1/4.1a, 6.1, and 6.2 would likely make larger 
contributions to old growth classifications as they are larger percentages of the Ottawa and also 
emphasize later successional species.  These MAs are expected to feature large and medium 
sized patches of old growth that have a higher degree of connectivity, though it is anticipated that 
some patches would be isolated.   
 
The remaining management areas would have little or no active timber harvest, and would likely 
have high amounts of old growth.  Although no desired condition percentages are proposed for 
MAs 5.1, 5.2, 5.3, 7.1, 8.1, 8.2, 8.3, 9.2, and 9.3 it is estimated that large portions of these MAs 
would become old growth in the future.  These estimates are taken into consideration in the 
effects discussion below. 
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Alternatives 1-4 
In all alternatives, it is projected that between 17-18% of the forested lands on the Ottawa would 
become old growth over the next 100 years.  Since a large portion of the old growth is likely to 
exist in wilderness and wild and scenic river areas, and these acreages are the same in every 
alternative, there is little difference between the alternatives in the amount of old growth on the 
Ottawa.   
 
Alternative 1 would have fewer acres of old growth, mainly because it has the fewest acres of 2.1 
and 2.2 (northern hardwood emphasis) and the fewest acres of 4.1/4.1a (long-lived conifer 
emphasis).  Alternatives 2 through 4 would have more old growth than Alternative 1, mainly 
because they would have more acres of 2.1 and 2.2 (northern hardwood emphasis) and more 
acres of 4.1/4.1a (long-lived conifer emphasis).  Both MAs 2.1 and 2.2 have a higher old growth 
percentage.  Alternative 2 would have slightly more old growth than the other alternatives since 
it has the highest acreage of 2.1/2.2 and 4.1/4.1a.  Having portions of the Ottawa in an old 
growth condition would provide for a healthier and more diverse condition.  Old growth forests 
would provide important habitat for a variety of plants, animals, and microorganisms.  Old 
growth forests are also important to many people for their spiritual and aesthetic values.   
 
As forests mature over the next several decades, the number of acres of old growth and the 
number of large trees, on the Ottawa is expected to increase.  Over 400,000 acres (or 
approximately 46% of the total forested acres on the Ottawa) are not considered part of the 
suitable timber base.  These acres would likely receive little or no active management.  These 
stands would be growing at much slower rates than managed stands, but many of these stands 
would over a long period of time contain enough large trees, multiple age classes, and snags to 
be classified as old growth or contain old growth characteristics.  There would be higher 
mortality rates in old growth areas. 
 
Adjacency of Even-aged Management to Old Growth 
Alternative 1 
Alternative 1 would not allow any even-aged management adjacent to stands classified as old 
growth.  In stands adjacent to old growth, shade-tolerant species, like sugar maple would be 
favored, even on sites where mid-tolerant species are ecologically better suited.  Intolerant 
species, like jack pine and aspen would be reduced or lost, since they are regenerated using even-
aged management.   
 
Alternatives 2-4  
Alternatives 2 through 4 would favor uneven-aged management adjacent to old growth to 
provide for larger contiguous blocks of old growth with connecting canopies and to minimize the 
edge effect.  Even-aged management would be permitted, where appropriate, to release longer-
lived species, to maintain species that could only effectively be regenerated using even-aged 
management (for example jack pine), or to address forest health concerns.   
 
Over time, allowing some even-aged management adjacent to old growth would provide for 
more horizontal diversity and better species composition across the Ottawa.  
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Permanent Openings 
All alternatives have permanent openings as part of the long-range desired condition, stated in 
terms of a maximum and minimum percentage.  Only Alternative 4 has the potential of having 
more actual acres of permanent openings than Alternative 1.  The percentage ranges for desired 
permanent openings for some management prescriptions were adjusted for Alternative 2, 3-
Modified, and 4.  The actual number of acres of permanent openings varies by alternative 
because acreage allocation to management area prescriptions varies by alternative.  Over 90% of 
the existing permanent openings on the Ottawa are between one and five acres in size. 
 
The two primary considerations concerning permanent openings are how much to develop and 
maintain and determining where they should be located.  These topics are discussed in Chapters 
2 and 3 of the 2006 Forest Plan.  The question of how much is addressed in the composition 
tables in Chapter 3 of the 2006 Forest Plan in the Desired Condition of the Land section of the 
Management Prescriptions.  The long-term spatial arrangement of permanent openings in 
Alternatives 2, 3-Modified, and 4 would differ from Alternative 1.  Moderate amounts of 
openings would be maintained in MAs 1.1a, 2.2 and 3.1a.  The other difference in Alternatives 2, 
3-Modified, and 4 is the consideration of larger openings (75 acres or larger) as savanna or pine 
barrens conditions in M.A. 4.1a and 4.2a.  Some of these spatial arrangement considerations 
have been incorporated into guidelines for these MAs in the 2006 Forest Plan. 
 
Alternatives 1-4 
Desired condition permanent opening range percentages across management prescriptions 
remain the same in all alternatives.  However, there is a small variation in the range of amounts 
of openings by alternative due to differences in the number of NFS acres allocated to each 
management area.  
 
Alternative 4 would propose the highest total acreage of openings followed by Alternative 1, 
then Alternative 3-Modified, and Alternative 2 with the lowest total amount.  Alternative 2 
would have the least amount of permanent opening habitat of the three alternatives and the effect 
would be a reduction in the amount of habitat for species using permanent openings during some 
point in their life cycle like the American woodcock, mourning warblers, indigo buntings, and 
the wood turtle.  Alternative 2 may result in a long-term decline in total acreage of permanent 
opening of approximately 35% for the low percentage range and a reduction of 11% at the 
maximum range when compared to Alternative 1.  Alternative 3-Modified would reduce the total 
amount of permanent openings by approximately 15% at the low percentage, and a reduction of 
3% at the maximum range when compared to Alternative 1.  Alternative 4 would result in a 
slight reduction of 1% at the low percentage and a slight increase of 3% at the maximum range 
when compared to Alternative 1.  
 
In Alternatives 2, 3-Modified, and 4 there are guidelines in the 2006 Forest Plan, which would 
result in development of some larger openings which would benefit species that need this habitat 
like the upland sandpiper, northern harrier, logger head shrike, or LeConte’s sparrow.   
 
Management emphasis for permanent openings has shifted to favor openings in the drier portions 
of the Forest, specifically outwash plain areas that occur most frequently in MAs 4.1a and 4.2a.  
Permanent openings in the more mesic portions of the Forest (MAs 1.1, 2.2, 3.1, 6.1, etc) are 
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given much less emphasis, as evidenced by the reduction in desired condition percentage for 
openings in these MAs, which is now generally from 0 to 3%.  The rationale for shifting 
emphasis for permanent openings to MAs 4.1 and 4.2 is that these drier landforms are typically 
where most openings occurred naturally, and where they are likely to persist the longest.  
Historically, fire helped maintain openings in these dry pine-barren landscapes, but fire 
suppression over the last 60+ years, plus planting of pines during the CCC era and later on many 
historic openings, have reduced their abundance on the landscape. 
 
None of the alternatives would greatly change (by increasing, maintaining, or decreasing the 
total amount of permanent openings) the rarity or current viability status of any species of 
concern.  Alternatives with higher possible amounts of permanent openings would maintain or 
improve habitat conditions and maintain nesting, roosting, and foraging opportunities for species 
that utilize permanent opening habitats.  While these species would likely always be rare on the 
Ottawa, providing permanent opening habitats in a variety of size, vegetation conditions, and 
landscape settings would likely maintain some presence of these species on the Ottawa.  
  
Forest Health 
Alternatives 1-4 
All alternatives would emphasize maintaining a healthy forest.  Silvicultural treatments would be 
similar in all alternatives.  Silvicultural practices and integrated pest management techniques 
would be used in all alternatives to maintain or improve forest health. 
 
Over time, as stands become more mature and trees become older they would be more 
susceptible to blowdown, as well as insect and disease attacks.  Increased mortality would likely 
occur due to insects and diseases.  The biggest threats to forest health are non-native invasive 
plant species and exotic forest pests.  Silvicultural practices using integrated pest management 
techniques would be used to maintain forest health.  
 
The following are some common silvicultural practices and integrated pest management 
techniques that would be considered for use in all alternatives to maintain or improve forest 
health: 

• Maintain health and vigor of stands through thinning. 
• Keep trees growing vigorously to reduce root diseases. 
• Maintain a diversity of age classes. 
• Maintain a diversity of species. 
• Match the tree species to the capability of the site. 
• Use uneven-aged management to increase structure, function, and composition in northern 

hardwood stands. 
• Use even-aged management in northern hardwood stands to maintain mid-tolerant species, 

and in areas where white-tailed deer populations are very high (due to deer impacts on 
regeneration within uneven-aged stands). 

• Reduce insect damage by reducing heavy concentrations of slash. 
• Limit the season of operation in northern hardwoods to reduce mechanical damage. 
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• Remove trees with cankers to prevent the spread to healthy trees. 
• Regenerate balsam fir stands between 50-60 years of age before stand health declines, and 

they become more susceptible to spruce budworm damage.  
• Regenerate jack pine stands between 50-60 years of age, before they begin to deteriorate, 

and become more susceptible to jack pine budworm and Ips bark beetles. 
• Regenerate aspen stands between 50-60 years of age, before they begin to deteriorate, and 

become more susceptible to numerous pathogens, especially white trunk rot. 
• Avoid the development of two-storied stands where red pine shoot blight fungus is present. 
• Grow white pine seedling under existing forest canopies to reduce the occurrence of blister 

rust and white pine weevil. 
• Limit the spread of invasive species through proper prevention practices and control 

measures. 
• Emphasize education and awareness programs to reduce the spread of specific forest pests.  

For example, the rate of spread of the emerald ash borer can be increased by people from 
the movement of ash firewood from infected areas to uninfected areas. 

Cumulative Effects 
The cumulative effects analysis considers the effect on the environment that would result from 
the incremental effect of the action when added to the effects of other past, present, and 
reasonably foreseeable future actions on all lands regardless of ownership. 
 
The western Upper Peninsula of Michigan was chosen as the bounds of the analysis to address 
cumulative effects for vegetation.  This area is approximately 6 million acres in size.  The 
Ottawa is located within the western end of the Upper Peninsula; and there are other state, 
county, private timber companies, and private landowners that also manage vegetation within 
and adjacent to the Ottawa boundary.  The vegetation management on all lands cumulatively 
alters the vegetation in the western Upper Peninsula.   
 
The analysis considers several different points in time, which altered the composition and 
structure of today’s forests.  The heavy logging in the late 1800s and early 1900s had a major 
effect on the vegetative composition of the forests.  Pre-European settlement conditions are 
referenced to compare the composition and structure of the forests before intensive cutting and 
burning altered the forests.  The intensive planting program by the CCC in the 1930s and 1940s 
greatly increased the composition of conifers on the Ottawa.  The intensive harvesting, parceling, 
and selling of private timberland over the last decade has also changed the composition of the 
forests on many private lands.  Projections are made for the western Upper Peninsula over the 
next 50 years. 
 
The Ottawa accounts for the largest amount (19%) of land in the western Upper Peninsula under 
one ownership.  The State of Michigan contains about 19.4 million acres of forest land.  Those 
numbers have been relatively stable since the first statewide inventory of Michigan’s forest 
resources in 1935.  The general stability in timberland area for most of the twentieth century can 
be attributed to forest management activities dedicated to reforestation.  A significant amount of 
public ownership of forestland has also helped maintain a stable base (USDA Forest Service 
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2003b).  Vegetation management not only occurs on the Ottawa, but also on adjoining Michigan 
and Wisconsin state lands, county lands, private lands, and the Chequamegon-Nicolet National 
Forest in northern Wisconsin.  
 
The western Upper Peninsula of Michigan has the following forest land ownership breakdown 
(USDA Forest Service 2003b): 

      Table 3-22. Land Ownership Breakdown of the Western Upper Peninsula of Michigan 

Ownership % of Forest Land 
Public Ownership 34 
Private Individuals 24 
Forest Industry 24 
Miscellaneous corporations (not forest industry) 18 

 
 
Within the last decade or so in the western Upper Peninsula, as well as northern Wisconsin, there 
has been a trend of larger corporate landowners divesting themselves of their timberlands, which 
are often split apart and sold to non-industrial private owners as second home sites or camp 
properties (Wisconsin DNR 2004a).  These properties are typically harvested intensively prior to 
sale, but may then not be ready for, or receive another harvest of any kind for many decades or 
more under their new ownership, or may be converted from forest lands to other uses.  Some of 
these new private owners tend to be more conservative in harvesting their timber.  Associated 
with more small non-industrial private ownership is more fragmentation of the forest – more 
roads, more paths, more houses with yards, and more utility corridors than previously existed. 
 
From the standpoint of Forest Service management and fragmentation, the landscape pattern of 
management areas in Alternatives 2 through 4 restores a pattern of large “patches” of similar 
vegetation that is also consistent with the ecological capability of the land from a landtype 
association (LTA) perspective.  This landscape restoration approach can improve biological 
diversity of habitat specific species, increase landscape patch connectivity, and improve 
alignment with historic condition (USDA Forest Service 2004d).  Alternatives 2 and 3-Modified 
go the furthest in restoring this kind of landscape pattern, followed by Alternatives 4 and 1. 
 
The Ottawa is located within the “Great Lakes System” (Bush 2004; Great Lakes Regional 
Collaboration 2005).  Restoration of riparian and upland terrestrial habitats within this system is 
a national priority.  The vegetative and riparian restoration strategies described in Alternatives 2 
through 4 would contribute directly to this effort. 
 
Northern Hardwood Management 
The Ottawa, with the addition of other adjacent ownerships, contains one of the largest 
contiguous blocks of northern hardwoods in the Lake States.   
 
The majority of northern hardwood stands on private lands within the Ottawa administrative 
boundary tend to have been harvested more intensively than NFS lands.  These hardwood stands 
typically are less dense, contain smaller-diameter trees, less defective trees, have more of a 
shrub/sapling understory, contain more yellow birch and other mid-tolerant hardwood species, 
but less hemlock and other conifers than hardwood stands on NFS lands.  It can also be said, 
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though, that this trend may begin to reverse itself in the near future, as more of these lands are 
now being acquired by smaller non-industrial private owners who have different objectives, such 
as aesthetics around their second home or camp.  With this type of objective, many of these 
hardwood stands may not see another timber harvest for several decades or more (if ever), and 
would thus eventually (50+ years into the future) begin to acquire some of the characteristics 
more common to hardwood stands on NFS ownerships such as larger trees, and more cavity trees 
for wildlife (USDA Forest Service 2004l). 
 
The northern hardwood acres are expected to increase in the western Upper Peninsula and on the 
Ottawa, as more aspen stands convert to northern hardwoods, especially on those acres in the 
unsuited land base.  In Alternatives 2 and 3-Modified, there would be more northern hardwood 
acres as a result of managing for less aspen, and more complex stands with large trees as a result 
of more uneven-aged management.  Alternatives 1 and 4 would have less hardwood acres, 
mainly from managing for more aspen, and more younger stands as a result of more even-aged 
management.   
 
Aspen/Paper Birch 
General Land Office (GLO) survey data indicates that before European settlement there were 
approximately 120,000 to 130,000 acres of aspen in the western Upper Peninsula, and 
approximately 30,000 to 40,000 acres of aspen on the Ottawa.  Additional aspen became 
established from the heavy cutting around the turn-of- the-20th-century.  However, the aspen 
acres have been steadily decreasing over the last several decades. 
 
According to 2003 Forest Inventory and Analysis (FIA) data for the western Upper Peninsula of 
Michigan, aspen comprises approximately 18% of the timberland on NFS land, 24% of state 
owned lands, and 18% of the timberland (approximately 888,000 acres in the western Upper 
Peninsula) across all ownerships at this time (USDA Forest Service 2005b). 
 
Some of the aspen on the Ottawa and on adjacent ownerships is mature and declining in health 
and would over time naturally succeed to other hardwood or conifer forest types if not 
regenerated.  Even so, much of the aspen stands are located on unsuitable acres (see FEIS, 
Appendix A – Description of the Analysis Process, for more information). 
 
According to Cleland et al. (2000), aspen’s future in the northern Lake States depends on 
continued harvesting of mature stands to regenerate aspen.  Notwithstanding these efforts, the 
over 17 million acres of aspen that once occupied the cut over, burned over lands of these three 
states (Michigan, Wisconsin, and Minnesota) would likely never be seen again, or at least never 
on such a grand scale. 
 
The Ecological Context of Michigan report estimated that pre-settlement birch (including paper 
and yellow birch) made up about 14% of the tree species on the Ottawa.  The FIA plot data 
shows that paper birch now make up about 5% (Cleland et al. 2004a).  This same downward 
trend is also happening on other ownerships in the western Upper Peninsula.  Paper birch 
numbers have been reduced by a number of factors including lack of fire, competition, drought, 
and white-tailed deer browsing.  Regeneration success of paper birch on the Ottawa has been 
somewhat limited.  New techniques would have to be developed to ensure regeneration success. 



                                                                                                               Affected Environment and 
Chapter 3                                                                                         Environmental Consequences 

Ottawa National Forest                             3-71                Final Environmental Impact Statement 

 
Many groups are interested in aspen management, such as Whitetails Unlimited and the Ruffed 
Grouse Society, and have formed partnerships with government agencies to improve wildlife 
habitat through aspen management.  Partnerships like these are anticipated to continue into the 
future. 
 
In all alternatives, some aspen/paper birch acres would naturally succeed to other types on the 
Ottawa, as has been the trend on all other ownerships in the western Upper Peninsula.  
 
Short-lived Conifers 
Most of the short-lived conifer species numbers are relatively stable with the exception of jack 
pine.  Jack pine is the short-lived conifer species that is at the highest risk of being replaced by 
other species.  Without disturbance, jack pine stands would convert to other types.  Many of the 
current jack pine stands on the Ottawa were a result of plantings by the CCC and are now mature 
stands.  Because a high proportion of the jack pine on the Ottawa is already mature or over 
mature, some jack pine stands are expected to naturally succeed within the next few decades. 
Many jack pine stands on the Ottawa have already converted to red pine stands, especially within 
the river corridors.  This is probably the case on private land as well, since much of the private 
land within the river corridors is not actively managed for timber production. 
 
The western Upper Peninsula has a relatively small amount acres of jack pine.  The State of 
Michigan owns and manages the largest block, which is adjacent to the Ottawa in the Baraga 
Plains. 
 
All alternatives would maintain about the same amount of short-lived conifer acres, and there are 
small-scale differences between alternatives.  Because a high proportion of the jack pine on the 
Ottawa is already mature and deteriorating, some acres would be lost within the next few 
decades.  With intensive management, about half of the current jack pine on the Ottawa could be 
maintained into the future. 
 
Long-lived Conifers 
Stands of long-lived conifers occur within the administrative boundary of the Ottawa, both on 
larger corporate-owned parcels as well as smaller parcels owned by individuals.  Conifer stands 
on corporate parcels tend to be managed intensively for timber products.  In general, these stands 
are managed on shorter rotations than similar stands under NFS management.  In addition, 
regeneration of these stands tends to be done through artificial (planting) methods, rather than 
natural regeneration.  Use of herbicides to facilitate the growth and survival of planted conifers is 
a relatively common practice on corporate lands, but not on NFS lands.  Long-lived conifer 
stands that occur on smaller private parcels are managed for a variety of different objectives.  
Management for aesthetics, wildlife habitat, and timber products (or some mix of these) are all 
fairly common.  Some of the smaller parcels that also have camps or seasonal homes receive 
little or no active vegetation management. 
 
Long-lived conifer forest composition has changed dramatically compared to historical numbers 
before European settlement.  Red pine has increased, largely from the high number of acres 
planted starting with the CCC in the 1940s.  Hemlock and white pine numbers are substantially 
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lower due to heavy logging at the turn-of-the-20th-century.  White pine trees have also been 
reduced by blister rust.  The Ottawa has been successful in reestablishing white pine into 
ecosystems by underplanting blister rust resistant planting stock over the last several years.  This 
type of activity is anticipated to continue in the future.  Heavy white-tailed deer browsing is 
impacting hemlock regeneration on the Ottawa and on private land, where there is usually even 
less hemlock.  Michigan Technological University, in cooperation with the Michigan 
Department of Natural Resources and the USDA Forest Service, is currently conducting a study 
to determine the effectiveness of different methods to regenerate hemlock. 
 
Alternative 1 would maintain fewer acres of long-lived conifers, largely because it would 
maintain more aspen.  Alternatives 2, 3-Modified, and 4 would all maintain about the same 
acreage of long-lived conifers.  Since Alternative 2 would maintain the most acres of northern 
hardwoods, there would be more opportunities to manage for hemlock as a component in 
northern hardwood stands than all of the other alternatives.  Since Alternative 1 would have the 
most acres of even-aged hardwood stands, there would be more opportunities to manage for 
white pine as a component in northern hardwood stands in this alternative.  
 
Old Growth 
On the Ottawa, most timber that was of good quality and easily accessible was clearcut at the 
turn-of-the-20th-century.  As a result, very little old growth is present on the Ottawa today, with 
the exception of the McCormick, Sylvania and Sturgeon River Gorge Wildernesses.  One of the 
largest tracts of old growth in the Midwest occurs in the 60,000-acre Porcupine Mountains 
Wilderness State Park, which adjoins the Ottawa on the northwest boundary.  Many private lands 
have recently been harvested very heavily, and it would take several decades to return to a 
mature forest status.  Some private lands have not been harvested in years, and are slowly 
progressing towards old growth.  Old growth classifications should take into account old growth 
and mature forests on adjacent ownerships where old growth retention is assured to make larger 
more effective blocks of old growth.  
 
Since a large portion of the old growth in the western Upper Peninsula would be located in state 
and federal wilderness and in wild and scenic river corridors, there would be little difference 
among the alternatives in the amount of old growth.  As forests mature over the next several 
decades, the number of acres of forest with old growth conditions would increase substantially.  
In particular, the number of large trees is expected to increase with more uneven-aged 
management. 
 
Permanent Openings 
Changes in the amount and spatial arrangement of permanent openings to achieve the desired 
condition may take a long time to accomplish.  This kind of habitat is declining regionally on all 
ownerships, as are populations of some of the open land and grassland species that utilize this 
habitat.  Open areas on private lands are managed for different objectives (i.e. forage/hay 
production, or pasture for livestock) and may provide limited habitat benefits to wildlife.  
Temporary openings (i.e. clearcut forest stands) regenerate quickly to become stocked with 
stands of trees.  Permanent openings established and maintained in fixed locations provide a 
continuing, non-transitory habitat component on the landscape.  These openings provide benefits 
to species with small home ranges and limited mobility.  Permanent openings also provide 
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benefits to recreational and cultural uses related to gathering of special forest products such as 
blueberries, where visitors can return to the same area repeatedly as a convenience or as a 
practiced tradition.  Proposed management direction would assist to maintain permanent 
openings towards identified levels into the future.   
 
Forest Health 
Silvicultural practices and integrated pest management techniques would be used to maintain or 
improve forest health on NFS lands.  The biggest threats to forest health are non-native invasive 
plant species, such as forest pests.  The emerald ash borer, which has caused widespread damage 
to the ash trees in Lower Michigan and neighboring states, currently poses the biggest threat to 
the ash trees on the Ottawa and on adjacent ownerships.  Spruce decline is currently a problem 
on the neighboring Chequamegon-Nicolet National Forest, where over 8,000 acres of plantation 
white spruce are dead or dying.  Spruce decline is beginning to appear on the Ottawa as well.   
 
There is very little difference among the alternatives, since all alternatives emphasize 
maintaining a healthy forest.  Silvicultural practices and integrated pest management techniques 
would be used in all alternatives to maintain or improve forest health. 
 
Summary 
In the western Upper Peninsula, recovery is expected from the effects of heavy logging in the 
late 1800s and early 1900s.  Northern hardwood forests are expected to increase in age, size, and 
structural complexity.  Snags, and down woody debris are expected to increase.  Although aspen 
acres will be reduced from current numbers, a substantial number of acres of aspen will be 
maintained.  Some jack pine acres will be lost through natural succession, however, substantial 
acreages of jack pine and other short-lived will be maintained.  Current numbers of long-lived 
conifers should be maintained or slightly increased.  Stands will become more mature, and will 
begin developing more old growth characteristics.  Forest health will be maintained through 
forest management using good silvicultural practices and pest management techniques.  Timber 
activities on state and private lands are similar to those on Federal lands.  There will be fewer 
acres of private timber company lands, as some of these acres are parceled out and sold to private 
individuals.  

Timber Resources 

Introduction 
Timber harvesting not only provides jobs and supplies wood products to the nation, but also is 
used to restore and maintain forest health; meet vegetation diversity objectives; improve wildlife 
habitat; and meet other Forestwide goals and objectives.   
 
The Ottawa administrative boundary is the bounds of the analysis in which direct and indirect 
effects for timber resources are discussed.  The effects analysis considers timber growth, timber 
harvest, and timber supply over the last 50 years.  This timeframe was chosen so that growth and 
harvest trends could be analyzed.  Growth, mortality, and removal information was analyzed 
using Forest Information and Analysis (FIA) data between 1980 and 1992.  The effects analysis 
also looks at timber volume and acres harvested on the Ottawa since 1987, the beginning period 
of the 1986 Forest Plan.   
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As part of the Forest Plan revision process a suitability analysis was conducted to determine how 
much land is suitable for timber production.  The analysis determined the land base on the 
Ottawa that is biologically and physically capable of producing timber, the lands that are 
withdrawn administratively, and the lands that would be managed for other resource objectives.  
See Appendix A – Description of the Analysis Process of this document for more information.   
 
The Ottawa also did an analysis to determine how much timber could be harvested from the 
Ottawa within the constraints of the 2006 Forest Plan (i.e., the standards and guidelines).  
Modeling and analysis was used to determine the approximate mix of forest products that would 
be provided, along with an allowable sale quantity (ASQ) for the different alternatives.  
Additional modeling efforts were conducted during alternative development.  See Appendix A, 
Description of the Analysis Process, of this document for more information.   

Affected Environment 
The forest products industry is vital to Michigan’s economy, especially to many of the small 
communities in the Upper Peninsula.  The timber industry provides jobs both directly and 
indirectly for many people.  Twenty-five percent of the receipts from timber sales are returned to 
local counties to fund schools, and road maintenance and construction.  See the Social and 
Economic Effects to Local Communities sections for a more detailed discussion.   
 
Average annual timber harvest volumes have nearly doubled on the Ottawa over the last 50 
years.  Ottawa harvest records from the past 50 years are summarized below by 10-year 
intervals. 
 
Table 3-23. 50-year Harvest Trends on the Ottawa 

Year MMBF Harvested 10 Year Average % Change From the 
Previous Decade 

1952-1961 392.7 39.3 - 
1962-1971 467.3 46.7 19 
1972-1981 421.6 42.2 -10 
1982-1991 599.2 59.9 42 
1992-2001 727.8 72.8 22 

 
Bidding on Ottawa sales over the past few years has been very competitive, and has resulted in 
multiple bidders, and overbids on timber sales being offered.  The average bid prices have 
increased over the years, and the average selling price is 3-4 times higher than when the 1986 
Forest Plan was first implemented.  This is an indicator that supply (sale offerings) at the Forest 
level, and perhaps in the market area, may not be approaching demand.  There has also been a 
trend in bidders from greater distances now routinely bidding on sales.  It has also become 
common for some consumers (mills) to purchase roundwood from Canada (USDA Forest 
Service 2004m). 
 
The following table displays the average annual growth, mortality, and removals on the Ottawa 
between 1980 and 1992.  Growth and mortality were derived from FIA information.  The report 
was published in the Forest Resources of the Ottawa National Forest, 1993 Report (USDA Forest 
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Service 1997a).  The table shows that about one-third of the total growth was reduced by 
mortality, resulting in an average annual net growth of about 27,000 MCF (thousand cubic feet).  
Less than one-half of the net growth has been harvested over this period.  The long-term 
sustained yield capacity from the 1986 Forest Plan is approximately two times the level of 
harvest.  As a result, standing volume has increased substantially on the Ottawa over the period 
despite mortality and timber harvest (USDA Forest Service, 1997a).   
 
 

Table 3-24. Average Annual Growth, Mortality, and Removals, 1980-1992 (MCF) 

Growth/Removals MCF 
Total Growth 39,273 
Mortality 12,197 
Net Growth  27,076 
Removals 13,081 
Removals as % of Net Growth 48% 

 
 
Lands Suitable for Timber Production 
Analyses conducted for the Forest Plan revision process have provided information about how 
much land is suitable for timber production.  The suitability evaluation is a step-by-step process 
based on a set of criteria in the National Forest Management Act.  The analysis is performed to 
determine the land base on the Ottawa that is biologically and physically capable of producing 
timber, identify lands that are withdrawn administratively, and determine how much land should 
be managed to meet other management objectives.  Alternatives differ in the amount of suitable 
acres that are available for timber production.  The 1986 Forest Plan determined that there were 
562,000 acres of land that were suitable for timber production on the Ottawa.   
 
Silvicultural Treatments 
Table 3-25 displays the seventeen-year average of acres sold by the different cutting methods as 
reported in the Fiscal Year 2002-2003 Monitoring and Evaluation Report (USDA Forest Service 
2004g).  Selection and improvement cuts, mainly in the northern hardwood forest type, 
accounted for over half of the acres sold.  The intermediate thinning was the next most common 
cutting method, and was used mainly in the northern hardwoods and long-lived conifers.  
Clearcutting was the next most common harvesting method and used primarily to regenerate 
aspen and short-rotation conifer types.  Shelterwood cuts were not very common and were 
utilized mainly to regenerate even-aged stands of northern hardwoods and long-lived conifers. 
 

          Table 3-25. Average Annual Acres Sold by Methods of Cut, 1987-2003 

Harvest Method Acres % of Total 
Selection/Improvement Cuts 5919 53 
Intermediate Thinning 2759 25 
Clearcuts 2005 18 
Shelterwood Cuts 399 4 
Total  11,082 100 
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Over the last 15 to 20 years, there has been an increased emphasis on natural regeneration and a 
reduction of tree planting from previous levels.  With the reduced acres of planting, the need for 
release has also been reduced.  The following table displays the fifteen-year average of 
reforestation and timber stand improvement accomplishments as reported the Fiscal Year 2001 
Monitoring and Evaluation Report (USDA Forest Service 2003a).  
 

Table 3-26. Average Annual Reforestation and Timber Stand Improvement 
Accomplishments, 1987-2001 (Acres) 

 Acres 
Artificial Reforestation (Planting) 485 
Natural Reforestation with Site Preparation 2,553 
Natural Reforestation without Site preparation 3,620 
Release 759 

 
 
Average Annual Volume Sold  
The ASQ from the 1986 Forest Plan was 13,100 MCF for decade 1 and 18,990 MCF for decade 
2.  The volume sold over the 15-year period was approximately 80% of the maximum allowable 
ASQ levels from decade 1.  The following table displays the fifteen-year average of the timber 
volume sold by species product group as reported in the Fiscal Year 2001 Monitoring and 
Evaluation Report (USDA Forest Service 2003a).  Hardwood pulpwood accounted for nearly 
half of the volume sold.  Aspen accounted for about one-quarter of the volume sold.   
 

Table 3-27. Average Annual Timber Sold by Timber Species Product Group, 1987-2001 

 MCF % of Total 
Hardwood Sawtimber 1082 10 
Hardwood Pulpwood 4,662 45 
Aspen 2,724 26 
Other Softwood Sawtimber 508 5 
Other Softwood Pulpwood 1,497 14 
Totals 10,473 100 

 
 
Special Forest Products 
The Ottawa provides a variety of personal and commercial use forest products including 
firewood, Christmas trees, conifer boughs, and other miscellaneous forest products.  Forest 
product removal is not permitted in wilderness, Forest Service administrative sites and developed 
recreation sites.  Standard rates have been established that are consistent with minimum national 
rates.  Maximum gathering and harvesting amounts have been established to insure 
sustainability.   
 
Personal use firewood is the most common forest product permit issued.  In recent years, the 
Ottawa has issued about 400 personal use firewood permits per year averaging about 1,400 CCF 
(1750 cords).  Firewood harvest over the last six years (1999-2004) is shown below: 
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        Figure 3-7.  Firewood Harvest, 1999-2004 

Firewood harvest based on permits issued, Ottawa NF, 1999-2004
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The next most commonly issued permit is for conifer (usually balsam fir) boughs.  The Ottawa 
normally sells about 50 personal and commercial use permits per year averaging approximately 
150 tons.  Conifer bough harvest in recent years is shown below: 
 

         Figure 3-8.  Conifer Bough Harvest, 1999-2004 

Commercial harvest of conifer boughs based on permits issued, 
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Occasionally permits are also issued for minor products such as herbs as transplants, diamond 
willow, and collection of plant specimens for herbarium vouchers.  Other special forest products 
permitted for harvest include the following:   
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          Table 3-28. Special Forest Product Gathering on the Ottawa, 5-year average 

Product Average per year, 1999-2004 
Princess pine (commercial use) 525 pounds 
Sheet moss (commercial use) 350 pounds 
Christmas trees 195 trees 
Pine seedlings 85 seedlings 
Maple sap taps 660 taps 
Cedar posts 40 posts 

 

Direct and Indirect Effects 
Lands Suitable for Timber Production 
The Ottawa contains approximately 990,400 acres of NFS land (under the 1986 Forest Plan).  An 
analysis was done to determine the acres that are tentatively suitable for timber production on the 
Ottawa.  The suitability analysis process and results are summarized in FEIS Appendix A 
(Description of the Analysis Process).  Water, non-forested areas, wilderness, wild segments of 
designated wild and scenic rivers, and other lands physically not suited, were taken out of the 
suitable land base.  
 
The suited timber base was further reduced by removing lands considered not appropriate for 
timber production such as recreation sites, the scenic and recreational segments of designated 
wild and scenic rivers, corridors adjacent to streams, wetlands, hemlock stands, lowland conifer 
stands, old growth, and two of the proposed Special Interest Areas (SIAs).  The reductions were 
approximately the same in all alternatives with the exception of old growth and the SIAs.  Old 
growth acres varied slightly by alternative because of the different mix of management areas 
within each alternative, and the different desired condition percentages of old growth in each 
management area.  The Trap Hills Escarpment and Norwich Mine Outcrop SIAs were removed 
from the suitable timber base in Alternatives 2 through 4.  The remaining acres are those that are 
considered suitable for timber production.  The table below shows the acres of lands that would 
be suitable for timber production in each alternative.  Timber harvest may be done on lands 
considered unsuitable in order to meet other resource objectives, but timber sales would not be 
planned on a scheduled basis from these areas, and the volume would not contribute to the ASQ. 
 
          Table 3-29. Acres of Land Suitable for Timber Production by Alternative* 

Alternative 1 Alternative 2 Alternative  
3-Modified Alternative 4 

496,000 490,000 488,000 489,000 
        *Estimates based on modeling and analysis presented in Appendix A of the FEIS. 
 
As depicted in the table above, the “acres of land suitable for timber production by alternative” is 
an estimate of forested acreage within each alternative that is available for and capable of 
producing timber products on a regulated basis. 
 



                                                                                                               Affected Environment and 
Chapter 3                                                                                         Environmental Consequences 

Ottawa National Forest                             3-79                Final Environmental Impact Statement 

Table 3-30. Suited Acres Allocated to Forest Type (Acres rounded to nearest thousand) 

Forest Type Alternative 
1 Alternative 2 Alternative 

3-Modified Alternative 4 

Aspen Type 120,000 92,000 109,000 111,000 
Pine Type 34,000 53,000 52,000 51,000 
Jack Pine Type 9,000 8,000 10,000 10,000 
Balsam Fir Type 6,000 10,000 10,000 10,000 
Even-aged Hardwood 74,000 40,000 44,000 51,000 
Uneven-aged Hardwood 130,000 215,000 193,000 163,000 

 
The “suited acres allocated to forest type” estimates the acres by forest type that may be 
scheduled for timber harvest treatments to achieve the goals for each alternative over the 
planning period.  Untreated forest stands complete the mosaic of the managed forest.  These 
stands play an important role as forest managers address the variety of social, economic and 
ecologic resource issues encountered during plan implementation. 
 
Alternatives 1-4 
The suitability analysis was performed using ELTPs to identify lands that were not suitable for 
timber production.  This resulted in acres that are now better aligned with their capabilities.  All 
alternatives have approximately the same amount of acres of land that are suitable for timber 
production.  The Trap Hills Escarpment and Norwich Outcrop SIAs in Alternatives 2 through 4 
would not be part of the suited timber base.  Alternative 1 has no SIA designations, which is 
mainly why it has more suitable acres than the other alternatives. 
 
Timber harvest could occur on unsuitable lands to enhance or protect resource values.  
Treatments on unsuitable lands could be conducted for activities to maintain forest health, reduce 
unnaturally high levels of insects and diseases, study different methods to regenerate hemlock, 
enhance SIA values, meet wildlife habitat objectives, enhance outstandingly remarkable values 
in the recreational and scenic segments of wild and scenic river corridors, improve other resource 
values, and salvage dead and dying timber. 
 
Over time, there would be more snags, down woody debris, and old growth in the lands 
unsuitable for timber production areas.  Corridors adjacent to lakes, streams, wetlands, and 
riparian areas would be protected to maintain soil productivity and high quality water conditions.  
The hemlock stands would be placed into the unsuitable category because of uncertainty of 
successful regeneration.  Aspen acres would be reduced substantially, as much of the aspen is in 
the riparian buffers.  Many of these aspen stands would naturally succeed to other forest types.  
Unsuitable stands may be at higher risk to forest insects and diseases due to the higher number of 
mature trees and higher stand densities.  
 
Projected Harvest Acres and Volumes 
Timber harvesting would be used to meet species composition objectives, age class objectives, 
and other Forestwide goals and objectives.  In order to achieve the different objectives in each 
alternative, each alternative has different amounts of timber management activities proposed 
such as timber harvest, site preparation, reforestation, and timber stand improvement.  Modeling 
and analysis was used to estimate the different amount of activities that would occur in each 
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alternative (see FEIS, Appendix A – Description of the Analysis Process).  The treatment acres 
displayed are projections of the model and should not be construed as limits or goals.  Actual 
treatment acres likely would vary from these projections based on site-specific evaluations and 
analysis; however, they provide a basis for estimating effects.  The following tables display the 
results of the modeling. 
 
Table 3-31. Project Annual Acres and Percent of Total Acres of Timber Harvest by Cutting Method* 

Treatment Decade Alternative 1 Alternative 2 Alternative  
3-Modified 

Alternative 4 

  Acres % Acres % Acres % Acres % 
Selection  1 4,600 38 7,200 57 6,700 56 5,800 47 
 2 6,100 44 10,000 61 8,600 51 6,800 46 
 Average 5,400 42 8,600 59 7,700 53 6,300 46 
Intermediate Thinning 1 3,600 30 3,100 25 3,100 26 3,800 31 
 2 4,100 29 3,600 22 3,900 23 3,900 26 
 Average 3,900 30 3,400 23 3,500 24 3,900 28 
Clearcuts 1 2,900 24 1,800 14 1,900 16 2,400 19 
 2 2,100 15 1,800 11 3,200 19 3,100 21 
 Average 2,500 19 1,800 12 2,600 18 2,800 20 
Shelterwood Cuts 1 800 7 400 3 400 3 500 4 
 2 1,600 11 800 5 1,000 6 1,100 7 
 Average 1,200 9 600 4 700 5 800 6 
Total Timber Harvest 1 12,000  12,600  12,000  12,400  
 2 14,000  16,300  16,700  14,900  
 Average 13,000  14,500  14,400  13,700  

*Acres are shown as estimates for comparison purposes.  Actual acres may vary during implementation. 
 
Table 3-32. Project Annual Acres of Reforestation and Timber Stand Improvement* 

Treatment Decade Alternative 1 Alternative 2 Alternative  
3-Modified Alternative 4 

1 500 400 400 400
2 500 400 400 400Planting 
Average 500 400 400 400
1 1,600 900 1,000 1,200
2 1,250 1,000 1,500 1,700Natural Regeneration 

With Site Prep Average 1,425 950 1,300 1,450
1 6,200 8,100 7,400 7,000
2 6,900 9,100 8,700 8,400Natural Regeneration 

Without Site Prep Average 6,550 8,600 8,050 7,700
1 500 400 400 400
2 500 400 400 400Release 
Average 500 400 400 400

*Acres are shown as estimates for comparison purposes.  Actual acres may vary during implementation. 
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Alternative 1 
Alternative 1 would have the least hardwood acres treated in the first two decades of 
implementation of the 2006 Forest Plan (see FEIS, Chapter 2), and would produce slightly lower 
amounts of hardwood sawtimber than the other alternatives.  In addition, Alternative 1 would 
produce slightly less hardwood pulpwood than Alternatives 2 and 3-Modified; and slightly more 
than Alternative 4.  Alternative 1 would have more acres of aspen regeneration harvesting and 
thus more clearcutting than Alternative 2; and only slightly less clearcutting than Alternatives 3-
Modified and 4.  Alternative 1 would maintain the most aspen acres and there would be more 
aspen wood available in the long-term.  Site preparation for natural regeneration would be the 
second highest in Alternative 1 (just slightly below Alternative 4) as a result of more 
clearcutting.  Natural regeneration without site prep would be the least of all alternatives as a 
result of less selection harvesting. 
 
Alternative 2 
Alternative 2 would have the most hardwood acres treated in the first two decades of 
implementation of the 2006 Forest Plan (see FEIS, Chapter 2), and along with Alternative 3-
Modified would produce the highest amount of hardwood pulpwood and hardwood sawlogs.  
Alternative 2 would have least amount of clearcutting, mainly because there would be fewer 
acres of aspen regeneration harvesting.  As a result, more aspen stands would convert to other 
species and there would be less aspen available in future.  Site preparation for natural 
regeneration would be less in Alternative 2 when compared to the other alternatives as a result of 
less clearcutting.  Natural regeneration without site prep would be the highest of all alternatives 
as a result of this alternative’s emphasis for selection harvesting. 
 
Alternative 3-Modified 
Alternative 3-Modified would have the second most hardwood acres treated in the first two 
decades of implementation of the 2006 Forest Plan (see FEIS, chapter 2), and along with 
Alternative 2 would produce the highest amount of hardwood pulpwood and hardwood sawlogs.  
Alternative 3-Modified would have the second highest amount of clearcutting, and the third least 
amount of aspen acres, but only slightly below Alternative 4.  Site preparation for natural 
regeneration would be more in Alternative 3-Modified when compared to the other alternatives 
as a result of more clearcutting.  Natural regeneration without site prep would be the second 
highest of all alternatives as a result of more selection harvesting. 
 
Alternative 4  
Alternative 4 would have the second least hardwood acres treated in the first two decades of 
implementation of the 2006 Forest Plan (see FEIS, Chapter 2), and would produce slightly lower 
amounts of hardwood pulpwood and hardwood sawlogs than the other alternatives.  Alternative 4 
would have the second most acres of aspen regeneration harvesting and the most clearcutting of 
all the other alternatives.  Alternative 4 would maintain the second highest amount of aspen acres 
and there would be more aspen available in the long term.  Site preparation for natural 
regeneration would be highest in Alternative 4 as a result of more clearcutting.  Natural 
regeneration without site prep would be the second lowest as a result of less selection harvesting. 
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Table 3-33. Projected Annual Harvest by Product Group for the First and Second Decade and the Two 
Decade Average (MMCF)* 

Products* Decade Alternative 1 Alternative 2 Alternative 
3-Modified Alternative 4 

1 6.6 6.7 6.1 6.1 
2 7.3 7.7 8.4 7.6 Hardwood 

Pulpwood Average 7.0 7.2 7.3 6.9 
1 1.6 1.8 1.7 1.6 
2 2.6 2.9 3.3 2.9 Hardwood 

Sawtimber Average 2.1 2.4 2.5 2.3 
1 1.3 1.7 1.7 1.7 
2 1.0 1.1 1.1 1.1 Pine Pulpwood 
Average 1.2 1.4 1.4 1.4 
1 0.5 0.7 0.8 0.7 
2 0.8 1.5 1.6 1.5 Pine Sawtimber 
Average 0.7 1.1 1.2 1.1 
1 3.6 2.6 2.8 3.1 
2 3.5 4.1 4.7 4.4 Aspen  
Average 3.6 3.4 3.8 3.8 
1 1.8 1.3 1.3 1.5 
2 2.0 2.0 2.6 2.6 Other Softwood 

Pulpwood Average 1.9 1.7 2.0 2.1 
1 0.1 0.2 0.2 0.2 
2 0.3 0.2 0.2 0.1 Other Softwood 

Sawtimber Average 0.2 0.2 0.2 0.2 
1 15.5 15.0 14.6 14.9 
2 17.5 19.5 21.9 20.2 Total Timber 

Products Average 16.5 17.3 18.3 17.6 
*Numbers for each product type are estimates and may vary during implementation 
 
Allowable Sale Quantity 
The forest would be managed to maintain forest health, improve vegetative diversity, and 
improve wildlife habitat while protecting other resources.  Timber harvesting is used as a tool to 
meet these objectives, while supplying a sustainable amount of timber products to the timber 
industry.   
 
The ASQ from the 1986 Forest Plan was 13.1 MMCF (78.0 MMBF) for decade 1 and 18.99 
MMCF (113.0 MMBF) for decade 2.  The volume sold was approximately 80% of the maximum 
allowable ASQ levels from decade 1. 
 
Modeling was used to determine the ASQ; the quantity of timber that may be sold from the area 
of suitable land covered by the 2006 Forest Plan for a time period specified by the 2006 Forest 
Plan (see FEIS, Appendix A – Description of the Analysis Process).  This quantity is usually 
expressed on an annual basis as the "average annual allowable sale quantity."  Modeling and 
analysis were also used to project an estimated quantity of timber to be harvested by decade over 
the planning horizon.  The first decade estimate is the ASQ for the 2006 Forest Plan (see Table 
3-34).  As ASQ is a ceiling, and not a target, the actual sell volumes could be less than the ASQ 
shown per decade in Table 3-34 in any given alternative.  ASQ would likely fluctuate somewhat 
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between decades, but would not exceed the maximum sell volumes that are displayed in the 
Table 3-34.  The amount of timber volume offered in any given year would be based on the 
Ottawa priorities, and the amount of volume available from specific projects through 
implementation of the 2006 Forest Plan.  The amount of timber that may be sold in a single year 
may exceed the average annual ASQ as long as the decadal total ASQ is not exceeded (see Table 
3-34).   
 
Long-term Sustained Yield Timber Capacity is the highest uniform timber yield from lands 
being managed for timber production that may be sustained under a specified management 
intensity consistent with multiple use objectives.  Long-term sustained yield was reached in all 
alternatives by decade 3 (see FEIS, Appendix A – Description of the Analysis Process)  
 
      Table 3-34. Average Annual Allowable Sale Quantity (ASQ) for the First Five Decades by Alternative* 

 MMCF/Year MMBF/Year 
Decade Alt 1 Alt 2 Alt  

3-Mod 
Alt 4 Alt 1 Alt 2 Alt  

3-Mod 
Alt 4 

1 15.5 15.0 14.6 15.0 95.6 92.6 90.1 92.6 
2 17.4 19.6 21.8 20.3 107.4 121.0 134.5 125.3 
3 17.4 22.4 21.8 20.3 107.4 138.3 134.5 125.3 
4 17.4 22.4 21.8 20.3 107.4 138.3 134.5 125.3 
5 17.4 22.4 21.8 20.3 107.4 138.3 134.5 125.3 

           *Source:  Estimates based on modeling and analysis described in Appendix A of this document.   
 
Alternative 1 
For the planning period (decade 1), Alternative 1 would have the highest ASQ (see Table 3-34).  
Alternative 1 would have the least hardwood acres treated in the first two decades of the plan, 
and would produce slightly lower amounts of hardwood pulpwood and hardwood sawlogs than 
the other alternatives.  Alternative 1 would have more acres of aspen regeneration harvesting and 
thus more clearcutting than Alternative 2, and only slightly less clearcutting than Alternatives 4 
and 3-Modified.   Alternative 1 would maintain the most aspen acres and there would be more 
aspen wood available in the long term.  Site preparation for natural regeneration would be the 
second highest in Alternatives 1 (just slightly below Alternative 4) as a result of more 
clearcutting.  Natural regeneration without site prep would be the least of all alternatives as a 
result of less selection harvesting. 
 
Alternative 2 
Alternative 2 would have the most hardwood acres treated in the first two decades of the plan, 
and along with Alternative 3-Modified would produce the highest amount of hardwood 
pulpwood and hardwood sawlogs.  Alternative 2 would have least clearcutting, mainly because 
there would be fewer acres of aspen regeneration harvesting.  As a result, more aspen stands 
would convert to other species and there would be less aspen wood available in future.  Site 
preparation for natural regeneration would be less in Alternative 2 as a result of less clearcutting.  
Natural regeneration without site prep would be the highest of all alternatives as a result of most 
selection harvesting. 
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Alternative 3-Modified 
Alternative 3-Modified would have the second most hardwood acres treated in the first two 
decades of the plan, and along with Alternative 2 would produce the highest amount of 
hardwood pulpwood and hardwood sawlogs.  Alternative 3-Modified would have the second 
highest amount of clearcutting, mainly because there would be more acres of aspen regeneration 
harvesting.  Alternative 3-Modified would have the second least amount of aspen acres, but only 
slightly below Alternative 4.  Site preparation for natural regeneration would be more in 
Alternative 3-Modified as a result of more clearcutting.  Natural regeneration without site prep 
would be the second highest of all alternatives as a result of more selection harvesting. 
 
Alternative 4  
Alternative 4 would have the second least hardwood acres treated in the first two decades of the 
plan, and would produce slightly lower amounts of hardwood pulpwood and hardwood sawlogs 
than the other alternatives.  Alternative 4 would have second most acres of aspen regeneration 
harvesting and the most clearcutting of all the other alternatives.  Alternative 4 would maintain 
the second highest amount of aspen acres and there would be more aspen wood available in the 
long term.  Site preparation for natural regeneration would be highest in Alternative 4 as a result 
of more clearcutting.  Natural regeneration without site prep would be the second lowest as a 
result of less selection harvesting. 
 
Special Forest Products 
Alternatives 1-4 
All alternatives would provide similar amounts of sustainable personal and commercial use 
special forest products.  The only product that would differ between alternatives is dead and 
down firewood.  The majority of dead and down firewood collected is from hardwood logging 
slash therefore the availability is expected to be higher in Alternatives 2 and 3-Modified than in 
Alternatives 1 and 4.  However, all alternatives would meet or exceed the demand for firewood. 

Cumulative Effects 
The cumulative effects analysis considers the effect on the environment that would result from 
the incremental effect of the action when added to the effects of other past, present, and 
reasonably foreseeable future actions on all lands regardless of ownership.  The cumulative 
effects analysis considers timber growth, timber harvest, and timber supply over the last 50 
years.  This timeframe was chosen so that growth and harvest trends could be analyzed.  
Projections are also made for the 50 years into the future.   
 
The Lake States (Michigan, Wisconsin, and Minnesota) was chosen as the bounds of the analysis 
to address cumulative effects for timber resources.  The Ottawa along with other National 
Forests, State, county, private timber companies, and private landowners manage lands for 
timber production, which supply forest products to mills located throughout the Lake States and 
beyond. 
 
The Lake States Forests are in excellent health and are capable of meeting society’s growing 
demand for products and recreational opportunities, according to a report released in December 
1995, by the Lake States Forestry Alliance.  The report found that the 51.5 million acres of 
forests in the three Lake States (Michigan, Minnesota, and Wisconsin) are extensive, valuable, 
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and have great potential.  The study found that regional forests are very resilient and the 
landscapes have recovered significantly from extensive logging and fires that took place decades 
ago.  According to the report, timber inventories and growth have increased in the Lake States 
forests.  Growing stock volume has steadily increased from about 25 billion cubic feet in 1952 to 
more than 50 billion cubic feet in 1992.  Overall, timber growth exceeds harvest in the Lake 
States by 90%.  Even though the harvest of timber has steadily increased over the past 40 years, 
forest growth has increased more, widening the unharvested reserve.  The ratio of growth over 
harvest is now greater than it was in the 1950s.  Another key finding in the report included 
outside demand.  Other regions in the United States are having an increase in demand for Lake 
States timber.  Available supplies are decreasing in the US Pacific Northwest and in British 
Columbia, while available hardwood timber supplies are increasing in the Lake States, Ontario, 
Quebec, and the US Northeast (Great Lakes Forest Alliance 1994).  
 
The Ottawa accounts for approximately 19% of the forestland in the western Upper Peninsula, 
18% of the standing volume, 16% of the growth and during the period of 1980-1992 accounted 
for approximately 15% of removals (USDA Forest Service 2003a).  Therefore, the Ottawa, along 
with other local landowner/managers and some outside our region, has had a role in supplying 
raw wood materials to the regional timber products market (USDA Forest Service 2004m). 
 
Removals (harvest) on the Ottawa have been increasing in recent years.  This is most likely due 
to the shift to better utilization of hardwood pulpwood, a trend that is expected to continue 
because of improvements in the paper making, and oriented strand board (OSB) technology to 
better utilize the lower priced hardwood pulpwood as a substitute for softwood and aspen 
pulpwood (USDA Forest Service 2004m).  The hardwood lumber market and sawlogs are an 
important component of the Ottawa’s capability. 
 
Pulpwood production in the Lake States is expected to continue to grow in response to increased 
population, and demand for publishing and tissue paper products.  There has also been a growing 
market for utility poles and log home material from the higher quality pine sawlogs.  The Ottawa 
has the capability to increase the production of pulpwood in the short-term through the treatment 
of an increased number of acres of overstocked, second growth hardwood stands, and 
overstocked CCC and younger red pine plantations.  In the longer term, as stands mature, these 
products should decline somewhat as sawtimber products increase (USDA Forest Service 
2004m).  Over the next two decades, all alternatives would provide more than historic levels of 
each species product group. 
 
Over the next several decades, the demand for special forest products is expected to increase, 
while a sustainable level of harvest would be maintained. 
 
Summary 
Over the next 50 years, both the demand and the availability of forest products in the Lake 
States, and on the Ottawa are expected to increase.  As stands mature, there would be a decline in 
the availability of pulpwood products and an increase in sawtimber.  A shift in the market would 
have to occur to process more sawtimber and less pulpwood.  A sustainable amount of timber 
and forest products would be offered in any of the alternatives. 
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Non-Native Invasive Species 

Introduction 
Non-native invasive species (NNIS) are those plant and animal species which are not indigenous 
to the western Upper Peninsula, and which aggressively compete for space and resources with 
native species.  Not all exotic species are invasive (e.g., tulips, house cats) while some natives 
are aggressive and somewhat invasive (e.g., raspberry, tent caterpillars).  Those species that are 
both exotic and aggressive are of concern because they can alter natural ecosystems.  Effects of 
invasion include native species being replaced by exotic species, changes in water or fire 
regimes, changes in soil characteristics, adding or displacing an existing wildlife food source, 
changing a multiple species community into a monoculture, and changing erosion and 
sedimentation processes (Westbrooks 1998).  NNIS can also impact species of viability concern, 
such as the invasive rusty crayfish consuming rare aquatic plants and the invasive garlic mustard 
plant substituting for the normal host for the Regional Forester’s Sensitive West Virginia white 
butterfly. 
 
Issues related to NNIS include the following:  OHV access on the Ottawa, since OHVs can be 
vectors for NNIS; vegetation management, since disturbance associated with logging presents a 
risk of spread of NNIS; dam management, since dams can be used to slow the spread of aquatic 
invasives; and forest openings, since opening maintenance can spread NNIS.   

Indicators  
• Risk of spread of NNIS by alternative 
• Amount of the Ottawa open to cross-country OHV use 
• Miles of OML 1, 2, and 3 roads open to OHV use 
• Acres proposed for harvest 
• Acres proposed for site preparation 
• Acres proposed for clearcut harvest 
• Acres proposed for selection harvest 
• Amount of openings proposed, and location on mesic or xeric landtypes 

Methodology   
There is a risk of spreading NNIS associated with land uses on the Ottawa.  The major activities 
which can spread NNIS (even those under the proposed management direction that should limit 
the occurrence of NNIS on the Ottawa [Alternatives 2 through 4]), are evaluated for their level of 
risk.  The quantitative indicators listed above are used to estimate the risk, based on known 
pathways of spread for NNIS and necessary conditions for establishment.  Alternatives are 
ranked relative to each other, qualitatively. 

Affected Environment 
NNIS enter the Ottawa and spread in different ways.  Some were planted for erosion control 
(e.g., crown vetch) or introduced in fill material, seed mixes, and mulches.  Some escaped from 
yards and gardens when seeds were eaten and carried by birds or mammals (e.g., honeysuckle, 
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common buckthorn).  Some are brought in on recreational vehicles or hiking boots; for example, 
Eurasian watermilfoil is frequently transferred on boat trailers and spotted knapweed seeds are 
carried by OHVs.  Some are transported by anglers; for example, rusty crayfish and earthworms 
are used as bait and may be released or escape from the container.  Highway vehicles on roads 
can spread seeds by driving through infestations, picking up seeds and dropping them elsewhere, 
or by generating wind currents that move seeds down the road corridor.  Logging equipment can 
introduce NNIS to uninfested areas, for example, plant seeds or worm cocoons carried on tire 
treads.  Some NNIS were introduced elsewhere in the country and are gradually spreading as 
contaminated wood is moved (e.g., gypsy moth, emerald ash borer).  Wind, water, and wildlife 
also move propagules of NNIS:  birds are a major means of spread for non-native invasive (NNI) 
plants with fleshy fruits.    
 
OHVs, in particular, can facilitate the spread of invasive species.  OHVs can actively transport 
seeds, eggs (e.g., earthworms), and other propagules in mud on tires, seeds stuck to bumpers or 
the undercarriage, or in cargo such as emerald ash borer infested firewood.  OHVs crush 
vegetation, removing plant competition, and often leave a bare soil area open for plants to 
colonize.  In regularly used trails, any seedlings would probably not survive due to repeated 
crushing.  Off trail (cross-country) deposited seeds may germinate and grow to maturity, starting 
a new infestation.   
 
OHV use can cause soil compaction, rutting, puddling, runoff changes, and sedimentation 
changes which can favor NNI plants to colonize.  OHV use in wetlands can spread seed-
containing mud as well as create an open area for NNI plants.  OHVs deposit chemicals in 
exhaust and fluid leakage.  Some of these such as phosphorus and nitrogen can be plant 
fertilizers aiding the growth of weedy species.  Construction and maintenance activities on OHV 
trails and roads can introduce propagules on construction equipment, in fill material, in seed 
mixes, or in mulches.    
 
Passenger cars and other highway vehicles can also spread NNIS in many of the ways OHVs do.  
However, these vehicles typically stay on the OML 3, 4, and 5 roads, which often are already 
infested with medium to low priority NNI plants, and thus present less of a threat to NNI plant 
spread than do OHVs.  
 
Once established, infestations can be very difficult to control.  Treatment options include 
manual, mechanical, chemical, cultural, and biological controls.  Prevention is generally less 
expensive and has fewer environmental consequences than any of the control options mentioned.    
 
On the Ottawa, the only NNI animals currently considered at risk for spread by timber harvesting 
or related activities are earthworms, and to a much lesser degree, gypsy moth.  Risk from timber 
harvesting is with logging equipment, or logging associated road construction, and moving soil 
containing worms or worm eggs from infested stands to uninfested stands (Dymond et al. 1997).  
The risk of spreading worms within a stand could also increase with harvest method.  Methods 
requiring that equipment disturb more ground, such as clearcutting, could have a greater risk of 
spread than methods that disturb less ground and make greater use of skid trails, such as 
selection harvest.  However, selection harvest has more frequent re-entries, which would allow 
more opportunity to spread earthworms.  Gypsy moths can be transported following logging 
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activities, such as moving a log with egg masses to an uninfested area.  However, the adults are 
quite mobile and can spread by themselves.  In addition, they are already found throughout 
Michigan so no activities on the Ottawa would move them to areas that are not already accessible 
or uninfested. 
 
Conversely, most of the high priority NNI plants can be spread by timber harvest activities, 
including garlic mustard, Japanese barberry, exotic honeysuckles, and buckthorns.  Again, the 
threat is logging equipment carrying propagules from an infested site to an uninfested site.  
Recently, standard language has been added to Forest Service timber sale contracts nationally, 
addressing cleaning of off-road equipment under certain conditions, to slow the spread of NNI 
plants.  This contract clause helps to ameliorate the threat of NNI plants spread that is posed by 
timber harvest equipment.  Harvest can also disturb the soil, releasing seeds in the seed bank and 
making it easier for invaders to colonize.  Different harvest methods can favor invasives based 
on the amount of light introduced, amount of soil disturbed, and the frequency of entry.  
Clearcutting can include extensive soil disturbance, but the subsequent tree regeneration (e.g., 
aspen suckers) can be so dense as to limit any NNI plants.  Compaction, rutting, erosion, 
puddling and other soil changes can also favor NNI plants. 
 
Non-Native Invasive Plants of Concern 
Potential NNI plants of concern for the Ottawa include three categories:  federally listed, state 
listed, and Ottawa concern plants.  Federally listed noxious weeds are usually listed for their 
potential to have human health effects or serious agricultural effects.  There is one federally 
listed noxious weed site known to occur on private land within the boundary of the Ottawa:  
giant hogweed (Heracleum mantegazzianum).  The state designated certain plants under the 
Michigan Noxious Weed Law (Michigan Compiled Laws, 1941) because they present a risk or 
nuisance to agriculture and/or the public.  None of the Michigan noxious weeds known to occur 
on the Ottawa are particularly abundant or considered to present a risk to local agriculture.  
Poison ivy, a Michigan noxious weed but also a native species, can pose health risks and is 
sometimes controlled in campgrounds or other developed sites.  Most of the Ottawa NNI plants 
of concern are species that invade natural areas and are not listed by the state. 
 
Current NNI plants of high concern to the Ottawa are shown in the table below.  Other species 
may be added to this list over the life of the 2006 Forest Plan, as new invaders reach the Ottawa, 
or as new information becomes available on the aggressiveness or effects of a given species. 
 
Table 3-35.  Non-Native Invasive Plants of High Concern 
 

Common 
Name 

Scientific 
Name Origin; Typical Habitat; Comments 

Garlic 
Mustard 

Alliaria 
petiolata 

European biennial; introduced by settlers for cooking uses.  Produces 
many seeds, can rapidly dominate ground cover.  Occurs on 
roadsides, edges, hardwood forest, disturbed areas, and yards.  Can 
tolerate a variety of light regimes (Mortensen 2002).   Threat to 
spring ephemerals and other native ground flora.  RFSS West 
Virginia white butterfly larvae eat this in lieu of natural host plants 
but find it toxic to them.  First found on the Ottawa in 2002, limited 
to small area so far. 
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Common 
Name 

Scientific 
Name Origin; Typical Habitat; Comments 

Japanese 
Barberry 

Berberis 
thunbergii 

Japanese shrub; sold for landscaping.  Occurs in full sun or shade, in 
old fields, open early successional forests (Mortensen 2001), edges, 
roadsides.  Seeds spread by birds and mammals.  Can form dense 
thickets, shading out other species.  Established on the Ottawa for 
many years.  South Bessemer and south Watersmeet Districts have 
extensive infestations. 

European 
swamp 
thistle 

Cirsium 
palustre 

European spiny biennial; numerous seeds.  Occurs in roadside 
ditches, shores, wetlands, can form large colonies (Voss 1996).  
Threatens rare plants in cedar swamps and other wetlands.  Spreading 
rapidly down minor roads and in wetlands on the Ottawa. 

Morrow 
honeysuckle 

Lonicera 
morrowii 

Eurasian shrub; old fields, marshes, roadsides, upland and lowland 
forest (Mortensen 2001).  Sold for landscaping.  Seeds spread by 
birds.  Can form dense stands and shade out native plants.  Leafs out 
earlier in spring and retains leaves later in fall than many natives.  
The various species of exotic bush honeysuckles are long-established 
on the Ottawa.  There is an extensive infestation on south Bessemer 
District. 

Tatarian 
honeysuckle 

Lonicera 
tatarica 

Eurasian shrub; old fields, marshes, roadsides, upland and lowland 
forest (Mortensen 2001).  Sold for landscaping.  Seeds spread by 
birds.  Can form dense stands and shade out native plants.   Leafs out 
earlier in spring and retains leaves later in fall than many natives. 
Appears to be less common than the other exotic honeysuckles. 

Bell’s 
honeysuckle 

Lonicera x 
bella 

Eurasian shrub; old fields, marshes, roadsides, upland and lowland 
forest (Mortensen 2001).  Sold for landscaping.  Seeds spread by 
birds.  Can form dense stands and shade out native plants.   Leafs out 
earlier in spring and retains leaves later in fall than many natives.  

Purple 
loosestrife 

Lythrum 
salicaria 

Eurasian perennial, introduced for landscaping. Wetlands, shorelines, 
some drier sites; produces millions of seeds; also reproduces 
vegetatively (Mortensen 2001).  Sites are limited on the Ottawa.   

Eurasian 
watermilfoil 

Myriophyllum 
spicatum 

Eurasian perennial; shallow water of lakes and slow moving streams 
(Mortensen 2001).  Can form dense stands, interfering with water 
recreation and fish habitats.  Spreads mainly as fragments on 
recreational aquatic equipment (e.g. boat trailers).  Seven Ottawa 
lakes are known to be infested so far; the first infestations were found 
in 2002. 

Common 
buckthorn 

Rhamnus 
cathartica 

Eurasian shrub to small tree; woodlands, old fields, edges; planted as 
shelterbelt species. Forms dense thickets with numerous seedlings.  
Re-sprouts from stumps.  May be allelopathic.  Seeds spread by 
birds.   Leafs out earlier in spring and retains leaves later in fall than 
many natives. All plant parts toxic (Mortensen 2001, 2002).  Not 
widespread on the Ottawa. 

Glossy 
buckthorn 

Rhamnus 
frangula 

Shrub to small tree native to Eurasia and N. Africa.  Sold for 
landscaping (Mortensen 2002).  Bogs, fens, swamps, thickets, 
ditches, shores, low woods (Voss 1985).  Seeds spread by birds.  
Leafs out earlier in spring and retains leaves later in fall than many 
natives.  There is a very large infested area on Ontonagon District.   
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New invader Ottawa NNI Plants (as of May 2005) include the additional species in the following 
lists.  New invaders are only known from a few places and are therefore an emphasis for 
eradication. 
 
Common Name   Scientific Name      
Crown vetch    Coronilla varia 
Autumn olive    Eleagnus umbellatus 
Leafy spurge    Euphorbia esula 
Giant hogweed   Heracleum mantegazzianum 
Dame’s rocket    Hesperis matronalis 
Japanese knotweed Polygonum cuspidatum 
Giant knotweed   Polygonum sachalinense 
Curly pondweed   Potamogeton crispus  (no sites known within the Ottawa) 
Tansy ragwort    Senecio jacobea 
Common valerian   Valeriana officinalis. 
 
Medium priority Ottawa NNI plants (as of May 2005) include the following additional species:  
 
Common Name Scientific Name      
Goutweed Aegopodium podagraria 
Spotted knapweed Centaurea biebersteinii 
Canada thistle Cirsium arvense 
Orange hawkweed Hieracium aurantiacum 
White sweet clover Melilotus alba 
Yellow sweet clover Melilotus officinalis 
Reed canary grass Phalaris arundinacea 
Crack willow Salix fragilis 

     

Surveys for NNI plants have been limited, and there are certainly more infestations on the 
Ottawa than are documented.  In addition, knapweed, reed canary grass and others are so 
common that many sites have not been recorded. 

 
The following are NNI animal species which are known to occur on the Ottawa and which have 
deleterious environmental effects. 
 

Table 3-36. Non-Native Invasive Animals Known to Occur on the Ottawa 

Common Name Scientific Name 
Rusty crayfish Orconectes rusticus 
Spiny waterflea Bythotrephes cederstroemi 
Eurasian ruffe Gymnocephalus cernuus 
Earthworms Species of Lumbricus, Eisenia, Apporectodea, Dendrobaena 
Gypsy moth Lymantria dispar 
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In addition to the known infestations, there are a number of invasive animals that present 
imminent threats, but are not currently known to occur on the Ottawa.  These include the 
following: 
 

       Table 3-37. Non-Native Invasive Animals that Present Imminent Threats 

Common Name Scientific Name 
Emerald ash borer Agrilus planipennis 
Asian longhorned beetle Anoplophora glabripennis 
Zebra mussel Dreissena polymorpha 
Hemlock wooly adelgid Adelges tsugae 

 
Surveys for NNI animals have been limited, and there may be more infestations on the Ottawa 
than are documented.  The majority of non-native invasive animals currently on the Ottawa are 
aquatic; they are commonly spread by anglers and boaters (spiny waterflea, rusty crayfish, 
potentially zebra mussels). 
 
Dam management can impact the spread of aquatic invasive species.  Low head and hydropower 
dams, such as those existing at a number of locations on the Ottawa, are effective at preventing 
invasive species from moving upstream.  At present, Victoria Dam, Bond Falls, and Lower Dam 
limit the spread of Eurasian ruffe in the Ontonagon River system.  Impoundments behind dams, 
such as the Victoria Reservoir and Bond Falls Flowage, can also serve as sites for the 
introduction of invasive species because they attract anglers and boaters.   
 
The Ottawa is already heavily infested with earthworms, and appears to have been for some 
time, so the greatest emphasis on preventing further spread would be concentrated in areas that 
have natural barriers, such as stands surrounded by wetlands or rock outcrops, or areas known to 
be wormless. 

Key Proposed Management Direction Changes 
The 1986 Forest Plan has little direction on invasive species, except for forest pest management.  
This direction would apply to invasive species such as emerald ash borer and gypsy moth, but 
would not address invasive plants, invasive aquatic animals, or terrestrial animals that are not 
considered pest species, such as earthworms.  There is some direction in Executive Orders, and 
Forest Service manual and other policy documents.  This direction, along with the proposed goal, 
objectives, and guidelines under Alternatives 2 through 4 would direct the Ottawa to address 
high priority infestations in an integrated manner.  Non-native invasive species listing, inventory, 
prevention, education, treatment and monitoring would focus on those species with the greatest 
threat to Ottawa ecosystems or social values.  Treatments would focus on desired long-term 
vegetative conditions and forest health goals.  These proposed changes in management direction 
would considerably strengthen efforts to reduce the spread of invasive species on the Ottawa. 
 
The main aspects of the  Forest Plan revision alternatives which have bearing on NNIS include 
proposed new management direction; changing OHV use scenarios; timber harvest scenarios; 
dam management; forest openings; and use of the transportation network.  These are discussed 
below.  Other factors contribute to NNIS spread, but are either unrelated to forest management 
(i.e., birds, wind) or are the same across all alternatives. 
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Direct and Indirect Effects 
The analysis area for direct and indirect effects is the Forest, since this is where the effects would 
occur.   
 
Key Proposed Management Direction Changes  
Alternative 1 
Alternative 1 does not include new management direction for an integrated NNIS control 
program.  Some level of inventory, prevention, treatment and monitoring would still occur, but it 
would be less than what would occur under Alternatives 2 through 4.  This translates to a greater 
risk of spread of NNIS, fewer control actions, and potentially a larger acreage of NNIS 
infestations. 
 
Alternative 1 includes no direction to protect from infestation those few areas which are 
currently uninfested with earthworms.  Thus, this alternative has the highest risk of continued 
spread of earthworms until all suitable habitats on the Ottawa are infested. 
 
Alternative 2-4 
Alternatives 2 through 4 include management direction for an integrated NNIS control program.  
This translates to a reduced risk of spread of NNIS, more control actions, and potentially a lesser 
acreage of NNIS infestations than under Alternative 1.  It does not mean complete eradication of 
all NNIS on the Ottawa.  
 
Alternatives 2 through 4 include direction to protect from infestation those limited, naturally 
barriered, hardwood stands, which are currently uninfested with earthworms.  This should result 
in a few areas maintaining duff layers and native ground flora without impact from earthworms. 
 
There is no difference among the alternatives relative to gypsy moths. 
 
OHV Access 
Alternative 1 
Alternative 1 allows cross-country use of the Ottawa by OHVs.  This alternative represents a 
very high risk of introducing NNIS to uninfested areas, since OHVs can be NNIS vectors and 
cross-country use increases the Ottawa land area accessed by people who can serve as vectors.  
Many roads and trails are already infested with NNIS and expected to remain infested with low 
priority NNIS.  However, much of the Ottawa is not already infested (except with earthworms) 
and continued cross-country use of OHVs could change this condition. 
 
Alternative 1 proposes the same number of OML 1 and 2 road miles for designation as open for 
OHV use as Alternatives 3-Modified and 4.  However, the 25 to 75 miles of recreational 
designated trails for provision of ATV connector routes would not be included.  The more, lower 
design standard road miles used by OHVs, the higher is the risk for spreading NNIS.  Many 
OML 1 and 2 roads are not yet infested with NNI plants, especially where the canopy extends 
over the road and light penetration is restricted.  Use of OML 1 and 2 roads by OHVs could 
result in many new infestations and an increase in NFS acres infested with NNIS.  Prevention 
efforts, such as education, cleaning OHVs, and other measures could be used under all Forest 
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Plan alternatives to lower the risk.  However, with a large amount of trails and roads in use, the 
risk is high even with extensive prevention and treatment measures.   
 
Alternative 2 
Alternative 2 would permit no cross-country use of the Ottawa by OHVs.  This means a lower 
risk of introducing NNIS to uninfested areas.   
 
Alternative 2 proposes a modest designated trail system, mainly providing connectors to the two 
State of Michigan, east/west, multi-use trails.  These trails are already infested with NNIS.  
Spread from them onto the connectors is highly likely.  However, the limited trail system means 
limited spread elsewhere.  As in Alternative 1, only limited new construction is proposed. 
 
Alternative 2 has minor mileage of OML 1 and 2 road miles proposed to be open for OHV use, 
and only as part of a designated recreational ATV route.  This means lower risk of infesting 
many currently all-native plant communities along minor roads with NNI plants than under 
Alternatives 1, 3-Modified, and 4. 
 
Alternatives 3-Modified and 4 
There would be no cross-country OHV use on the Ottawa under Alternatives 3-Modified or 4.  
This means a lower risk of spreading NNIS into uninfested areas than under Alternative 1.  The 
same designated recreational trail system as Alternative 2 would be allowed, with the same 
anticipated effects.  As in Alternative 1, only limited new construction is proposed. 
 
Some, but not all, OML 1, 2 and 3 road segments would be designated for use by OHVs.  
Designation would be dependent upon the suitability of the road segment for OHV use.  It is 
conceivable that a road segment could be designated as OHV trail/route, while other portions of 
the same road could be excluded from designation due to the presence of NNIS populations of 
concern.  
   
Alternatives 3-Modified and 4 propose designation of up to 2,300 miles of OML 1 roads and up 
to 650 miles of OML 2 roads for OHV use.  As discussed for Alternative 1, this proposed use of 
minor roads represents a high risk for increasing NNI plants infestations on the Ottawa, since 
many OML 1 roads are in areas that are not currently infested, and maintenance work needed to 
open these roads carries infestation risks.   
 
Alternatives 3-Modified and 4 also propose designation of up to 420 miles of OML 3 roads for 
OHV use; these are already open to vehicle use and NNI plants infestation is common.  Use of 
this amount of road by OHVs means increased risk of spreading NNIS to uninfested areas, 
greater risk than Alternatives 1 and 2, and equal to Alternative 4.   
 
Some road segments may need improvements (such as bridge replacement, road widening, 
signing, curve realignments, brushing) before OHV use could begin.  These improvements 
include a risk of spreading NNIS on equipment used, in fill material, or by disturbing the seed 
bank.  Road widening and roadside clearing may also create more habitats for NNI plants, since 
roads with shaded edges tend to have fewer infestations. 
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Timber Harvest  
Alternative 1 
The projected total acres of timber harvest are a useful indicator of risk for the spread of 
earthworms and NNI plants by logging related activities.  Alternative 1 has the lowest number of 
projected acres and therefore a lower risk.  Alternative 1 has the second highest acreage of 
projected clearcutting, another ground disturbing activity favoring NNI plants.  However, most 
of this harvest would be designed to regenerate dense aspen stands, which tend to repel NNI 
plants.  Alternative 1 has the smallest acreage projected for hardwoods harvest, meaning fewer 
entries than under Alternatives 2 through 4, and therefore fewer chances to spread NNI plants 
and earthworms in this habitat. 
 
Alternative 2 
Alternative 2 has the largest number of acres projected for timber harvest.  This translates to the 
largest risk among the alternative for spreading NNIS by logging related activities.  Alternative 2 
has the lowest projected acreage of clearcutting, about 65-75% of the amount in the other 
alternatives.  Conversely, Alternative 2 has the largest acreage projected for selection harvest.  
Thus, while there would not be as much of the large scale ground disturbance associated with 
clearcutting under this alternative, the frequent entries associated with selection harvest and the 
higher projected total harvest acreage mean a higher overall risk of spreading NNIS than the 
other three alternatives.  The risk is especially high for earthworm spread, since this alternative 
proposes the most management in northern hardwoods, which is a preferred earthworm habitat 
(Curry 1998, Pritchett and Fisher 1987).  However, since many of the hardwood stands are 
already worm infested, carrying in new worms with logging equipment may mean little 
additional damage.    
 
Alternative 3-Modified 
This alternative has the second largest projected total acres of timber harvest, less than 
Alternative 2, but more than Alternatives 1 and 4.  This means a relatively large risk for 
spreading NNIS by logging related activities  Clearcutting acres are also projected to be the 
second highest, with a greater risk of spreading NNIS than Alternatives 1 and 2 by clearcutting 
and related activities.  
 
Alternative 4 
Alternative 4 has the second lowest projected acres of timber harvest, after Alternative 1.  This 
means a relatively lower risk for spreading NNIS by logging related activities.  The amount of 
projected clearcutting is the largest of the alternatives, with a relatively higher risk to spread 
NNIS.  Projected hardwood harvest acres are the second smallest amount, for a relatively lower 
risk of spreading NNIS in this dominant Ottawa cover type. 
 
Other Changes 
Alternative 1 
Alternative 1 has no direction about using dams to prevent the spread of invasive species.  
Therefore, there is a greater risk of increased spread of aquatic NNIS under Alternative 1. 
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Alternative 1 does not include the guideline to ensure materials used in road construction and 
maintenance are free of NNIS propagules.  This means Alternative 1 has a slightly higher risk of 
spreading NNIS by roadwork than Alternatives 2 through 4.   
 
Alternatives 2-4 
There is no difference in dam management among Alternatives 2 through 4.  They all provide 
new guidance that addresses the issue of using dams to restrict the movement of aquatic invasive 
species.  Therefore, they all would have lower risk than Alternative 1 for spread of aquatic 
NNIS. 
 
Alternatives 2 through 4 include a guideline directing use of NNIS-free fill material in roadwork, 
to lower the risk of spreading NNIS.  Thus, these alternatives have a lower risk than Alternative 1.   

Summary for Direct and Indirect Effects 
Each alternative has aspects that present higher or lower risk for spreading NNIS.  Although 
Alternative 1 is expected to have a lower risk of spreading NNIS by timber harvest related 
activities, it is expected to have the highest risk among the alternatives for spreading NNIS by 
other activities.  Conversely, Alternatives 2 through 4 are expected to have higher risk of 
spreading NNIS during timber harvest activities, and lower risk for spreading NNIS by other 
activities. 

Cumulative Effects 
The analysis area for cumulative effects is the western Upper Peninsula of Michigan and 
northern Wisconsin along the Michigan border, and the Lake Superior coast.  This area was 
chosen because it is the area most likely to be a source of invasives for the Ottawa, or to receive 
invasive species from the Ottawa.   
 
The chronological bounds of analysis date back to the late 19th century for some species, like 
earthworms, which, due to their widespread distribution, and slow natural rate of spread, have 
been here for a long time.  Other invasives, including most plants, rusty crayfish, spiny waterflea, 
and Eurasian ruffe have arrived in the area much more recently, probably in the late 1980s to 
1990s.  The timeframe for this analysis extends through the present and into the reasonably 
foreseeable future, about 15 years ahead. 
 
Past Actions 
Past land use actions that contributed to the spread of NNIS include seeding for erosion control 
(deliberate introductions and accidental inclusions in seed mixes); road and trail maintenance 
activities using NNIS-contaminated fill and mulch materials; and residential plantings of NNI 
plants on and near the Ottawa.  NNIS have been spread through logging activities, such as 
through the movement of logs and use of infected nursery stock.  Recreation activities have also 
contributed to the spread of NNIS through OHV use, boating, fishing, hiking when propagules 
are moved from one site to another, as well as road and trail use.  Natural vectors contributing to 
the spread of NNIS include wind, wildlife, and water.  Historically, there was very little 
awareness of invasive species as an important issue.  This was probably the main factor in the 
introduction and spread of invasive species because little was done to prevent it.  An 
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unintentional, beneficial by-product of the construction of dams is that the spread of aquatic 
invasives was limited. 
 
Present Actions 
Introductions of invasive species continue.  Many of the past actions, such as road construction, 
timber harvest, shipping, fishing, boating, and OHV use, that spread invasive species continue.  
A positive development is that there is much more awareness of the invasive species problem.  
Many state, federal, tribal, county, other governmental agencies and private organizations have 
focused on learning more about and stopping the introduction and spread of invaders.  Efforts 
include public education, equipment cleaning, quarantine zones, ballast water release regulations, 
biological controls, and increased inspections of imported goods at the borders.  Dams still limit 
the spread of aquatic invasives, although there is interest in removing dams that no longer have 
another purpose. 
 
Some treatment actions have occurred on the Ottawa to slow the spread of NNIS.  Treatment 
actions have occurred off the Ottawa as well, on nearby lands.  The Ottawa has taken prevention 
actions, placing NNIS alert signs at boat ramps, providing public presentations and educational 
materials.  Some NNIS survey has occurred.  Timber sale contracts now include language 
directing cleaning of off-road equipment under specific circumstances, to slow the spread of NNI 
plants.  Coordination with Michigan Invasive Plant Council, the North Woods Weed Initiative, 
and other groups is ongoing.  The Ottawa has worked closely with several lake associations who 
seek to treat Eurasian water milfoil in lakes with herbicides.  The Ottawa has prepared 
programmatic environmental effects analysis to allow more streamlined treatment of NNIS sites, 
and implementation of this programmatic document began in 2005.   
 
Management of the white-tailed deer herd in Michigan has allowed numbers to rise above 
historical levels.  Deer can have a substantial effect on plants, and can be expected to consume 
some of the NNI plants.  Common buckthorn and Japanese barberry are spiny which may 
prevent herbivory; others of the NNI plants are toxic.  Garlic mustard as a soft herb should be 
appealing, but according to Rowe and Swearingen (2004), white-tailed deer prefer native plants 
over garlic mustard.  Over consumption of native plants by white-tailed deer may assist in the 
spread of invasives, since the native ground flora is then less able to repel the invaders. 
 
Reasonably Foreseeable Future Actions 
Continued introductions of invasive species are expected, as is continuance of activities that 
spread them.  Across the Ottawa, there are numerous ground-disturbing activities planned, such 
as timber sales, road construction, and gravel pit use.  All these activities can create favorable 
conditions for the establishment of NNIS.  There are also ongoing activities that can spread NNI 
plants, both natural processes and human-assisted (e.g., OHV riding).  NNIS treatment by the 
Ottawa is likely to increase, particularly now that the programmatic analysis is completed, 
allowing more rapid response to infestations.  Awareness of the problem should also continue to 
increase and should somewhat offset continuing introductions.  
  
A serious invader that is currently spreading rapidly in the Lower Peninsula of Michigan, and is 
moving toward the Ottawa is the emerald ash borer.  This insect can spread by natural means but 
the method that poses the most risk is movement of infested firewood.  There has been a 
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widespread loss of ash trees in southern Michigan and a real danger exists that infested wood 
would be cut for firewood and moved north to hunting camps in the Upper Peninsula.  One 
infestation was found in the Eastern Upper Peninsula in 2005.  Asian longhorned beetles have 
been found in the Chicago area and could be transported in much the same way as the emerald 
ash borer (in firewood).  The infestation around Chicago appears to have been contained, so the 
threat of it moving north into the Upper Peninsula is less than that for the emerald ash borer. 
 
The Ottawa is beginning to address the NNIS problem and it is reasonable to assume that 
coordinated action would occur in the foreseeable future, since NNIS are an emerging issue and 
tribal, state, federal and other agencies are giving increasing attention to the problem.  
Alternatives 2 through 4 would present the lowest potential for cumulative effects because they 
include more management direction relative to prevention and removal of invasives, potentially 
offsetting new introductions from non-Forest Service activities. 
 

Native Plants and Plants of Management Concern 

Introduction 
Native plants on the Ottawa include trees, shrubs, vines, and herbs as well as nonvascular plants.  
Effects of the four potential Forest Plan alternatives cannot be assessed on an individual species 
basis, due to the large number of species that occur on the Ottawa.  Rare plants are assessed 
separately (see FEIS Appendix E – Species Viability Evaluation).  Invasive plants are also 
assessed, as another indicator of potential changes in the Ottawa flora (see Non-Native Invasive 
Species section of this document).  Of the many relatively common native plants, eight plants or 
plant groups were identified as species of management concern during the Forest Plan revision 
process.  These include the following species or groups: 
 
        Table 3-38. Species of Management Concern (Plants or Plant Groups) 

Common Name Scientific Name 
wild rice  Zizania aquatica 
sweet or holy grass  Hierochlöe odorata≡Hierochlöe hirta ssp. arctica 

princess pine  

Lycopodium obscurum-rare or flat-branched tree 
clubmoss, L. dendroideum-tree groundpine or prickly 
tree clubmoss, and L. hickeyi-Pennsylvania or 
Hickey’s tree clubmoss 

commonly harvested blueberry 
species  

Vaccinium angustifolium and V. myrtilloides 

paper birch  Betula papyrifera 
northern white cedar  Thuja occidentalis 
eastern hemlock Tsuga canadensis 
cutleaf toothwort  Dentaria laciniata 

 
Cutleaf toothwort is a proposed management indicator species and is discussed elsewhere in this 
document (see Wildlife section).  The other species of management concern are discussed here.   
 



Affected Environment and 
Environmental Consequences                                                                                        Chapter 3 

Final Environmental Impact Statement                    3-98                         Ottawa National Forest 

Issues related to native plants and management concern plants include riparian protection, 
aspen/early successional harvest scenarios, OHV use, management of short-lived and long-lived 
conifers, hardwood silviculture, forest openings, fire use, and dam management.  Other factors 
may also affect native plants, but all of the listed topics potentially affect distribution and 
abundance of the management concern plants. 

Indicators 
Indicators for analysis of effects on native and management concern plants include acres 
allocated to jack pine and aspen management, as well as total harvest acres; projected acreage of 
forest openings; and 2006 Forest Plan management direction. 

Methodology 
Native vascular plants could be divided into pollinator guilds, but since most plants on the 
Ottawa are either wind or insect pollinated, and little is known about which insects serve, this is 
not very discriminating.  They could also be divided into guilds by timing of photosynthesis 
(temporal guilds):  spring ephemeral, early summer, late summer, evergreen, evergreen 
dimorphic, shrub/vine, (Miller et al. 2002) and tree.  Or they could be divided by seed dispersal 
type:  unassisted/gravity (barochores), ant-dispersed (myrmechochores), explosively dispersed 
(autochores), ingested by vertebrates (endozoochores), adhering to vertebrates (epizoochores), 
wind-dispersed (anemochores) (Miller et al. 2002; McLachlan and Bazely 2001), or water-
dispersed (hydrochores).  Several researchers (for example, Verheyen et al. 2003; Miller et al. 
2002; McLachlan and Bazely 2001, and others cited within those three papers) appear to agree 
that the plants with short flowering times, large seeds, and unassisted dispersal have the lowest 
ability to recolonize a forest following disturbance.  Therefore, a representative of this group–the 
spring ephemerals–can act as a surrogate for the others to assess potential effects of Forest Plan 
alternatives on Ottawa vascular flora.  Analysis of effects for the plants of management concern 
also provides some information on guild representation under the Forest Plan alternatives.   

Affected Environment 
There are more than 1000 species vascular plants occurring on the Ottawa.  Recent literature 
searches and field surveys for bryophytes (mosses and liverworts) suggest that at least 239 
species in this group are known to occur on the Ottawa (Janssens 2004).  Janssens (2004) noted 
that the Ottawa bryophyte flora is relatively small, partly due to the Ottawa’s location mid-
continent, and its glacial history.  Recent field surveys for lichens suggest that at least 204 
species occur on the Ottawa (2005).  No information is available regarding the occurrence of 
non-lichenized fungal taxa or algal taxa on the Ottawa; therefore they are not addressed here.   
 
While there are many native plants occurring on the Ottawa, there is some evidence that species 
diversity is decreasing and the ground layer of plants is becoming simplified  (Rooney et al. 
2002).  In a study comparing data from 50 years ago to present, for northern Wisconsin, Rooney 
and others (2002) found that habitat specialist plants were declining while exotics and habitat 
generalists were increasing.  These researchers also voiced a concern over changes in guild 
structure and possible declines in pollination and seed dispersal ecosystem services.  Causes for 
local declines include human-caused disturbance, such as timber harvest and road construction; 
white-tailed deer herbivory; non-native invasive species and other factors. 
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White-tailed deer are known to consume many species, and their food preferences vary by 
season and locality.  Impacts of browsing include changes in species density and height growth; 
reduced species diversity; and increases in less preferred and browse-resistant species such as 
ferns, grasses, sedges, and black cherry (Horsley et al. 2003).  Horsley and others (2003) found 
that negative impacts occurred when white-tailed deer numbers exceeded about 2 white-tailed 
deer per square mile (or eight deer/km2).  The 2001 Monitoring and Evaluation Report (USDA 
Forest Service 2003a) notes that the Michigan DNR estimates current white-tailed deer densities 
on the Ottawa to vary from 15 white-tailed deer per square mile to 55 white-tailed deer per 
square mile, from the high to low snowfall zones of the Ottawa, respectively (roughly northwest 
to southeast on the Ottawa).  Clearly, the Horsley et al.(2003) threshold for effects is exceeded, 
at least on parts of the Ottawa.  Ottawa plant species that seem to be particularly susceptible to 
white-tailed deer browse pressure include northern white cedar, eastern hemlock, Canada yew, 
white pine, and herbs in the orchid and lily families.  See the Wildlife section of this document 
for more information on the white-tailed deer herd and population changes.   
 
Wild Rice 
Wild rice (Zizania aquatica) is a native aquatic plant that grows throughout most of the Eastern 
half of the US and adjacent portions of Canada.  It reaches its greatest abundance in Minnesota 
and parts of Northern Wisconsin (Borman et al. 1997).  Certain lakes and rivers within the 
Ottawa once had extensive beds of wild rice. 
 
Wild rice has great significance in both cultural and ecological terms.  Wild rice has been a 
central component of Native American Ojibwe culture in the region for hundreds of years.  Rice 
beds provide important habitat and food for a variety of wildlife, including numerous waterfowl 
and other bird species such as mallard ducks, blue-winged teal, ring-necked ducks, wood ducks, 
sora rails, American bitterns, and others.  Mammals, such as muskrats, are also closely 
associated with rice beds, as well as numerous invertebrates, fish, and many other species. 
   
Sweet Grass  
This native perennial grass with fragrant foliage occurs on “edges of woods, shores, meadows, 
boggy places, usually in moist ground” (Voss 1972).  Sweet grass is used in basketry and Native 
American ceremonies.  It has various medicinal uses as well as spiritual ones.  Sweet grass’s 
odor is due to the presence of the chemical, coumarin (Walsh 1994). 
 
Princess Pine/Ground Pine 
These small tree-like clubmosses are related to ferns and are evergreen.  They are relatively 
abundant and widespread across the Ottawa, usually in moist shaded forests such as northern 
hardwoods and aspen/birch.   
 
The ground pines are harvested for use in the winter holiday floral trade, as well as having 
medicinal, cultural and other uses.  Over harvest can lead to declines in these slow growing 
species. 
 
Timber harvest can affect species’ abundance by direct damage to plants, changes in light regime 
and microclimate, and changes in soil conditions.  Compacted soils may be hard for rhizomes to 
penetrate, limiting spread of the ground pines.  On the other hand, mineral soil exposure may 
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assist spore germination.  Pit and mound topography may provide suitable conditions, and more 
aerated soils may favor the ground pines over other clubmoss species (Nauertz and Zasada 
2000). 
 
Blueberry Species 
Several species of blueberry occur on the Ottawa.  The primary two species for berry picking are 
velvetleaf blueberry (V. myrtilloides) and low sweet blueberry (V. angustifolium). 
 
Blueberry bushes and buds provide forage for black bear, moose, rabbits, ruffed grouse, and 
white-tailed deer, while the berries are eaten by many birds and mammals (Tirmenstein 1991).  
Bear reproductive success may be correlated to the blueberry crop (Tirmenstein 1991).  People 
prize blueberries as well, and recreational picking is common on the Ottawa.  Historically, 
blueberries were an important component in Native American Ojibwe gathering. 
 
Blueberries are colonizers on disturbed sites, such as following fire, clearcuts, or pasture 
abandonment (Tirmenstein 1991).  Periodic fire has been and can be used to maintain the 
productivity of blueberry barrens.  Canopy opening associated with timber harvest may increase 
vigor and growth of blueberry bushes (Tirmenstein 1991).  On the Ottawa, timber harvests that 
remove most to all of the canopy, on drier landtypes, such as the pine forests on the east side, are 
most likely to open up habitat for blueberries.   
 
Paper Birch 
Paper birch (white birch, canoe birch) is a medium-sized, fast-growing tree of northern regions.  
It is common in Canada, and reaches one lobe of its southern extent in the Lower Peninsula of 
Michigan. 
 
Birch trees are an important part of Native American Ojibwe culture, with the bark used in 
manufacture of canoes, baskets, and other items.  Commercially, the wood is used for veneer, 
pulp and specialty items.  Twigs, seeds, buds, bark are food for some wildlife species.  Sap is 
collected for making syrup, vinegar, and beer.   
 
Birch was much more common on the Ottawa following the industrial logging era.  In general, 
paper birch requires bare mineral soil and little to no shade to regenerate stands.  Establishment 
of paper birch seedlings using even-aged management is generally not a problem, but seedlings 
often fail to survive and persist due to any of a number of factors, including competition, 
drought, animal herbivory, and others.  Regeneration of birch on the Ottawa has been 
problematic. 
 
Northern White Cedar  
Northern white cedar (arborvitae, swamp cedar) is a slow-growing, medium-sized tree of the 
northeastern US and adjacent Canada.  It usually occurs in cool, moist, nutrient-rich sites such as 
near streams, in swamps, and on calcareous mineral soils (Johnston 1990).  It can occur in both 
mixed and pure stands.   
 
Cedar requires moisture and warm temperatures and prefers woody debris for establishment.  
Long-term viability of cedar is a concern on the Ottawa, primarily due to the lack of successful 
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regeneration in many areas.  White-tailed deer and snowshoe hare herbivory is one factor 
limiting the success of cedar regeneration, but other factors may also be involved, such as fire 
suppression and competition with hardwood species or sedges/grasses on some sites.  Lowland 
cedar stands are not managed for timber production, and are generally protected from 
disturbance along with other wetland and riparian areas. 
 
Eastern Hemlock 
Eastern or Canada hemlock is a slow growing, long-lived tree of the northeastern US and 
adjacent southeastern Canada.  The Upper Peninsula is close to the western edge of this species’ 
range (Godman and Lancaster 1990).  Hemlock occurs in cool, moist areas, in both mixed and 
pure stands.  It was a major component of hardwood stands on the Ottawa prior to being logged 
off in the early 1900s.  Soils need to be moist to very moist with good drainage (Godman and 
Lancaster 1990). 
 
White-tailed deer heavily browse hemlock and limit its regeneration.  Snowshoe hare, porcupines 
and other small mammals also browse hemlock.  Hemlock stands provide winter habitat for 
white-tailed deer, ruffed grouse and other animals (Godman and Lancaster 1990). 
 
As with northern white cedar, there is a concern for long-term viability of hemlock on the 
Ottawa, mainly due to the lack of successful regeneration in many areas.  This lack of 
regeneration is believed to be due to white-tailed deer/hare herbivory, competition with more 
aggressive hardwood species, and other factors. 
 
Key Proposed Management Direction Changes 
Proposed direction for long-lived conifers emphasizes retention of hemlock and restoration of the 
hemlock component in hardwood stands.  Hemlock stands would not be included in the suitable 
timber base.  There is direction for birch regeneration and to favor birch, hemlock, and cedar as 
inclusions.  Most of the cedar occurs in lowlands, which are not considered in the suitable timber 
base.  Proposed revised protection for riparian areas would benefit some habitats for northern 
white cedar, wild rice, blueberries, and sweet grass.   
 
An objective is proposed to maintain and/or expand the quantity and ecological health of wild 
rice beds.  Some of the proposed direction for management of aquatic systems and dams could 
also benefit wild rice.   
 
Proposed direction for forest openings includes shifting them to more xeric sites and making 
larger openings.  This type of opening would be more suitable for blueberry production than the 
small openings on mesic sites favored in the 1986 Forest Plan and Alternative 1. 
 
Proposed direction includes an objective that harvest levels of special forest products are 
sustainable.  This would apply to princess pine, blueberries, and paper birch bark.  Direction to 
combat non-native invasive species would benefit several of these plants.  Direction to allow use 
of wildland fire as a tool may benefit blueberries.  Overarching goals for maintaining healthy, 
diverse, and productive ecosystems, and to limit impacts of white-tailed deer herbivory, also 
would apply to several of these plants of management concern. 
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Direct and Indirect Effects 
The analysis area for direct and indirect effects is the Ottawa, since this is where the direct and 
indirect effects would occur and since native plants and plant species of management concern are 
spread across the Ottawa in varying plant communities and locations. 
 
The amount and spatial arrangement of timber harvest units could have local effects on white-
tailed deer abundance.  However, at the scale of the Ottawa, there would be little difference 
among the alternatives, since white-tailed deer are managed as a game species by the Michigan 
Department of Natural Resources.  Under all alternatives, the white-tailed deer herd is expected 
to remain above pre-settlement levels, and to continue to have deleterious effects on plants.   
 
Rare plant populations can be managed to mitigate site-specific impacts from white-tailed deer 
herbivory (e.g., using fencing, altering type and timing of adjacent harvest).  This option for site 
protection would not vary by alternative.  Alternatives 2 through 4 include proposed direction to 
work to reduce impacts from white-tailed deer herbivory on native plants, while Alternative 1 
would not have this negative and potentially therefore have more impacts.  
 
Wild Rice 
Alternative 1 
Alternative 1 includes no management direction specific to wild rice restoration.  However, 
direction related to preserving or maintaining the beneficial values of wetlands generally permits 
the type of cooperative wild rice restoration work that the Ottawa has been involved with since 
about 1990.  This work could continue under this alternative, although it is not given any 
particular emphasis. 
 
Alternative 1 includes no new direction for dam management.  Depending on how they are 
operated and where they are located, dams can negatively affect wild rice beds by disturbing the 
natural hydrologic regime. 
 
Alternatives 2-4 
Alternatives 2 through 4 include an objective to maintain and/or expand the quantity and 
ecological health of wild rice beds.  Alternatives 2 through 4 also contain revised direction for 
protection and management of riparian areas and low head dams potentially benefiting rice beds. 
 
Sweet Grass 
Alternative 1 
Alternative 1 would afford some protection to some sweet grass habitat under the general 
wetlands protection direction.  Lack of direction for controlling non-native invasive species 
under Alternative 1 may mean increased risk to sweet grass habitat.   
 
Alternatives 2-4 
Alternatives 2 through 4 add management direction to better protect riparian areas, which may 
benefit sweet grass and its habitat.  Alternatives 2 through 4 add direction for controlling non-
native invasive species, which potentially lowers risk to some sweet grass habitat.   
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Princess Pine 
Alternative 1 
Timber harvest projected to occur under Alternative 1 may affect some princess pine plants.  It 
may also provide some new habitat and the disturbance thought necessary for colony 
development.   
 
Alternatives 2-4 
By alternative, the acreage projected to be managed for timber production varies, but this is not 
expected to substantially affect the abundance and distribution of princess pine.   
 
Blueberry Species 
Alternative 1 
Alternative 1 has the second highest acreage (based on modeling and analysis) projected to be 
allocated for management in jack pine, although under all alternatives this acreage is quite small 
(10,000 acres or less) since there are few suitable sites for this species on the mostly mesic 
Ottawa.  The jack pine forest type is usually harvested by clearcut, which may provide blueberry 
habitat.  Clearcuts in aspen, the other main forest type where this harvest method is used, are 
unlikely to provide blueberry habitat, due to the dense suckering of aspen. 
 
Alternative 1 has the largest acreage projected for forest openings, and the management direction 
is to place these mostly as smaller openings within mesic hardwoods.  Due to this direction, 
many of these openings are not likely to provide good blueberry habitat.   
 
Alternatives 2-4 
Alternative 2 has the smallest acreage allocated for management in jack pine, with resulting 
lower potential to create blueberry habitat.  Alternatives 3-Modified and 4 have the highest 
acreage allocated to jack pine management, therefore they have the highest potential to enhance 
blueberry habitat.  Alternative 3-Modified has the second lowest projected acreage of openings, 
with lower potential than Alternative 4, but more than Alternatives 1 and 2 to enhance blueberry 
habitat.  However, Alternative 4 also features more xeric openings, favoring blueberry 
introduction.  Alternatives 2 through 4 include a change in management direction for forest 
openings, to shift placement onto more xeric sites.  That change would make the openings more 
likely to be suitable for blueberry production. 
 
Alternatives 2 through 4 include new management direction allowing increased use of fire as a 
management tool.  Since blueberry barrens are often managed with fire, this change may be 
beneficial for blueberry production on the Ottawa. 
 
Paper Birch 
Alternative 1 
Alternative 1 has the highest acreage projected to be allocated to the aspen type, including paper 
birch.  While this acreage could end up as all aspen, the higher allocation to early successional 
deciduous trees means a higher chance for birch to occur on the Ottawa. 
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Alternatives 2-4 
Alternative 2 has the lowest potential for maintenance of paper birch on the Ottawa.  Alternative 
3-Modified has the second lowest acreage projected to be allocated to the aspen-birch type, but 
this is only slightly lower than Alternative 4.  Alternatives 2 through 4 add direction for age class 
and regeneration densities for the aspen-birch type, for wildlife habitat conditions.  This 
emphasis may be beneficial for paper birch. 
 
Alternatives 2 through 4 include new management direction allowing increased use of fire as a 
management tool.  This may benefit birch as well, since it is a pioneer species. 
 
Northern White Cedar 
Alternatives 1-4 
In all alternatives, lowland cedar would be excluded from the suitable timber base.  Cedar stands 
could be treated on a case-by-case basis, if a harvest was needed to maintain the cover type or to 
provide wildlife habitat.   
 
Alternatives 2-4 
Alternatives 2 through 4 include revised direction for protection of riparian areas; these more 
specific guidelines potentially enhance protection of lowland cedar.  Alternatives 2 through 4 
include direction to limit the impacts of white-tailed deer herbivory on native plants, which 
includes effects on cedar regeneration.  Thus, these alternatives potentially would better provide 
for northern white cedar retention on the Ottawa. 
 
Eastern Hemlock 
Alternatives 1-4 
All alternatives exclude hemlock from the suitable timber base.  However, harvest could occur 
on a case-by-case basis, to maintain or expand the type.   
 
Alternatives 2-4 
Management direction is included in Alternatives 2 through 4 emphasizing hemlock 
regeneration.  Alternatives 2 through 4 include direction to limit the impacts of white-tailed deer 
herbivory on native plants, which includes effects on hemlock regeneration.  Thus, these three 
alternatives are expected to be better able to maintain a hemlock component on the Ottawa.   

Cumulative Effects 
The analysis area for cumulative effects is the western Upper Peninsula, since several of the 
management concern plants are under declines that stretch off the Ottawa (including onto private 
lands).  The timeframe for analysis is from the early 1900s when the sharp increase in 
commercial timber harvesting began to have discernible effects on plants and habitats, through 
the present and into the reasonably foreseeable future, about 15 years ahead.   
 
Past Actions 
Extensive logging and burning on the Ottawa around the turn-of-the-20th-century created early 
successional habitat that allowed paper birch and blueberries to thrive and dominate patches of 
the western Upper Peninsula.  This same logging resulted in substantial declines in the amount of 
hemlock and northern white cedar, due to harvest.  It may have decreased abundance of princess 



                                                                                                               Affected Environment and 
Chapter 3                                                                                         Environmental Consequences 

Ottawa National Forest                             3-105                Final Environmental Impact Statement 

pine, but also created a scenario which subsequently probably allowed this species to increase.  
Past logging may have also affected some sweet grass habitat, on edges of forested stands and on 
stream banks were logs were stacked and sent downriver. 
 
Use of waterways for logging and hydroelectric power generation resulted in decline of wild rice 
beds on the Ottawa and nearby lands.  Use of fire to manage blueberry barrens probably resulted 
in more productive sites than are present currently. 
 
Anecdotal evidence suggests there may have been a decline in abundance of large patches of 
blueberries suitable for berry picking on the Ottawa.  Blueberries probably responded to the 
extensive clearing and burning at the turn-of-the-20th-century, and thrived.  As the forest ages, 
and open areas close, a decline in blueberry patches would be expected.  Historically, areas may 
have been burned to increase berry production.  Fires on the Ottawa have been suppressed in 
recent years and no prescribed fires have been conducted for berry production. 
 
Present Actions 
Timber harvest in the area continues to affect birch, princess pine, blueberries, and to a lesser 
extent northern white cedar and hemlock.  Fire suppression and abandonment of fire as a tool 
have hindered blueberry production.  This could start to change, with fire being considered as a 
tool again. 
 
Protection and restoration in aquatic and riparian areas has helped wild rice to increase in 
abundance and may benefit sweet grass.  The Ottawa and other area groups participated in the re-
licensing of hydropower dams, to better align this water use with natural flow regimes, also 
benefiting wild rice. 
 
Reasonably Foreseeable Future Actions 
Timber harvests on Ottawa and nearby lands can be expected to continue to affect plants of 
management concern.  Deer herbivory is likely to also continue, with negative and cumulative 
effects, especially on northern white cedar and hemlock persistence.    
 
Non-native species effects and disease/forest pest effects are also likely to continue, although 
control efforts may also increase.  If the hemlock wooly adelgid arrives on the Ottawa, hemlock 
trees may be locally extirpated.  Some research suggests that regional climate changes could 
result in declines of aquatic and wetland management concern plant species due to projected 
drying and warming, and the northern species (sweet grass) could retreat northward.   
 
Fire may be used more as a tool, which could benefit birch and blueberries.  Harvest of princess 
pine, blueberries, sweet grass, cedar posts, birch bark, and wild rice may also add cumulative 
effects to the outlooks for these species although these effects should be limited. 

Wildlife 

Introduction 
The Ottawa has a rich diversity of wildlife with more than 300 wildlife species believed to be 
resident on the Ottawa.  These include Regional Forester’s Sensitive Species (RFSS), threatened 
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or endangered species, hunted species, species of management concern, and non-game species.  
Some of the commonly hunted wildlife species on the Ottawa include white-tailed deer, ruffed 
grouse, and black bear.  The number of wildlife species found on the Ottawa and their population 
levels are determined to a large degree by the amount, quality, and variety of habitats available.  
Other factors affecting species populations are prey availability, human and natural predation, 
weather, diseases, and natural population cycles.  Many animal habitats are associated with 
vegetative communities that can be described by forest composition and age classes. 
 
Lakes and streams on the Ottawa that produce a wide variety of fishing opportunities as well as 
habitat for numerous aquatic animal and plant species.  Important sport species sought by anglers 
include walleye, muskellunge, panfish, trout, and salmon.  Management of fish and fish habitat is 
jointly planned and carried out in cooperation with the Michigan DNR Fisheries Division, with 
emphasis given to the management of lakes with existing recreation access.  Limiting factors for 
coldwater fish in the western Upper Peninsula normally include overly warm water temperatures, 
spawning habitat, rearing habitat, and adult over-wintering habitat.  Factors that can affect these 
habitat elements include beaver flooding, sediment delivery to streams, loss of shade, and lower 
than desired levels of both small and large woody debris, that is important to the stability and 
productivity of lake and stream environments.   
 
The Ottawa is primarily a second-growth forest, with the vast majority of stands, regardless of 
forest type, being regenerated after the early logging era (Cleland et al. 2004a).  After this 
intensive logging, sites regenerated to early seral forest types instead of hemlock, white pine or 
northern hardwoods that originally occupied those sites.  As the amount of early-seral forest 
decline (i.e., aspen), these forest types begin to succeed to mid- to late-seral forest species.  In 
many instances, aspen areas are succeeding to northern hardwoods.  In a minority of stands, 
aspen is converting to a spruce/fir forest type.  Very seldom does aspen naturally regenerate into 
more young aspen on the Ottawa.   
 
The Ottawa is part of the largest contiguous block of northern hardwood forest in the Midwest, 
according to Cleland, et al. (2004a).  In an unpublished report developed internally to support 
Forest Plan revision, entitled “Historical and Ecological Context of the Ottawa National Forest”, 
the authors reviewed past practices that resulted in today’s landscape of the Ottawa (USDA 
Forest Service 2005c).  This report concluded that, “Relative to most of the upper Midwest, 
however, the western Upper Peninsula has escaped the massive clearing for agriculture, broad-
scale forest type changes, or other dramatic landcover changes.  Clearly, the western Upper 
Peninsula represents one of the least altered landscapes in the eastern US.”  The Historical and 
Ecological Context document contains an extensive analysis of fragmentation and discussion of 
size of forest “patches” relative to ecological concepts such as connectivity and dispersal (USDA 
Forest Service 2005c).   

Management Indicator Species (MIS) 
The management indicator species (MIS) list developed during Forest Plan revision consists of 
ruffed grouse (Bonasa umbellus), American marten (Martes americana), mayfly-stonefly-
caddisfly index, and cutleaf toothwort (Dentaria laciniata≡Cardamine concatenata).  Note that 
Alternative 1 does not include the MIS species present in the 1986 Forest Plan, but instead 
includes the same proposed four MIS as the other alternatives.  The habitat objectives proposed 
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for the four MIS would apply to all alternatives.  Additional information on the process used to 
select MIS during Forest Plan revision is included in Appendix H (Management Indicator 
Species) of this document. 
 
Ruffed grouse 
Affected Environment 
The ruffed grouse is recommended for selection as an indicator of management effects on the 
amount and quality of aspen habitats, which includes acres and distribution across the Ottawa, 
percentage of age classes, and stand density (number of stems per acre).  The geographic range 
of ruffed grouse is closely associated with the geographic range of aspen.  Approximately 92% 
of the grouse’s native range occurs in areas where aspen (Populus spp.) is an important 
component of the forest (Fearer and Stauffer 2003).  Forest stands containing aspen are 
important to ruffed grouse for food and cover. 
 
Indicators 

• Amount of aspen on suited lands 

• Acres allocated to MA 1.1 and 1.1a 

 
Methodology 
The amounts and types of aspen habitat were compared among the alternatives to determine a 
relative degree of habitat suitability for species benefiting from these habitats.  For ruffed grouse, 
these indicators affect breeding, nesting, brood rearing, security, and feeding habitat.  An 
assumption is that the quality of grouse habitat is directly related to regenerating aspen.  Gullion 
(1983) found that aspen 3 to 4 years old, with stem heights of 8 to12 feet and stem densities of 
up to 70,000 per acre was excellent brood habitat.  Aspen in the 8 to 10 year age was used by 
adults as fall, winter, and spring cover.  Drumming sites with sapling stem densities of 3,000 to 
7,000 per acre are preferred (Gullion 1983).  At 25 to 30 years of age when stem densities have 
declined to 2,000 trees per acre, stands are less acceptable to grouse as cover, but shift in 
function to feeding areas (Gullion 1983). 
 
Successional pathway models indicate, that on the Ottawa, aspen in the absence of some type of 
disturbance would succeed to balsam fir/spruce, spruce, or northern hardwood forests.  The 
effect of this process is a gradual reduction in the amount of grouse habitat on the Ottawa and 
this effect is common to all alternatives. 
 
The effects analysis used the total number of acres allocated to MA 1.1 (Alternative 1) or MA 
1.1a (Alternatives 2 through 4) because it was the most efficient and powerful way to evaluate 
the effects and differences between the various alternatives in regards to ruffed grouse habitat.  
The MA 1.1/1.1a prescription has the largest contiguous patches of aspen habitat of any MA 
prescription.  As such, this management area offers the largest number of opportunities to 
provide the necessary age class structure for grouse habitat, and therefore the largest effect on 
grouse habitat on the Forest.  The focus of the effects analysis on MA 1.1/1.1a does not mean 
that aspen in other management prescriptions does not contribute to some degree to providing 
aspen and grouse habitat on the Forest, because the other management areas do make some 
contributions. 
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Proposed Changes and Range of Changes 
The Ottawa proposes maintaining at least 12,000 acres of 0-9 year age class aspen/paper birch to 
provide upland game species, which serve as a prey species for many sensitive predators and 
man.  Conversely, the Ottawa proposes reduction from current levels in the total acres managed 
for aspen/paper birch, as reflected in the total acres allocated to MA 1.1a in Alternatives 2 
through 4, and acres of aspen managed on the suited land base.  
 
Direct and Indirect Effects 
Amount of acres on suited lands:  The total amount of aspen on the Ottawa is expected to 
decline over the long-term (20 to 50 years) under all of the alternatives as noted above.  This 
overall decline is partly a function of the current ages of these early-seral types (most are on the 
verge of naturally converting to other forest types due to old age).  In addition, the decline is in 
part due to less aggressive harvesting in riparian areas and on moist soils.  The carrying capacity 
for upland game species is expected to decline in direct proportion to the declines in acreage.  
However, no upland game species, including the ruffed grouse, are expected to become at risk 
for loss of viability. 
 

          Table 3-39. Proposed Acres of Aspen/Paper Birch Maintained on Suited Lands 

Alternative 1 Alternative 2 Alternative 
3-Modified Alternative 4 

120,000 92,000 109,000 111,000 
        *These numbers are estimates only; actual amounts maintained could vary or 
          may not be achieved during the plan period. 

 
 
Alternative 1 
Table 3-39 displays the proposed acres of aspen/paper birch to be maintained on suited lands by 
alternative.  For indicator one, Alternative 1 proposes maintaining more acres of aspen/birch than 
Alternatives 2 through 4.  
 
Alternatives 2-4 
Alternatives 2 through 4 would maintain less acres of aspen habitat than Alternative 1.  This 
would result in correspondingly fewer acres of habitat managed in MA 1.1a for early-seral 
habitat.  
 
Grouse populations are affected by the amount of habitat and the quality of habitat.  With a 
corresponding overall decline in the amount of aspen habitat within MA 1.1a and the Ottawa in 
general, it is expected that grouse populations would decline over time also.  Grouse populations 
are cyclic with peaks about every ten years followed by population lows.  Expected population 
trends over time would show that as the amount of aspen habitat declines, the grouse population 
would be expected to decline.  Standards and guidelines contained in the 2006 Forest Plan would 
be expected to produce a more balanced age class distribution of aspen across the Ottawa.  
Improved age class distribution of the aspen type would improve habitat quality for grouse, but 
would not entirely compensate for the loss of aspen acreage over time. 
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Under all alternatives, a reduction in the Ottawa’s long-term carrying capacity for ruffed grouse 
is expected. 
 
Acres allocated to MA 1.1/1.1a:  Indicator two deals with the acres allocated to the 
management area prescription with a primary emphasis on early successional habitats, the aspen 
habitats.  Management Area 1.1 or 1.1a can be viewed as the core habitat for ruffed grouse on 
the Ottawa.  This MA contains the most aspen forest type and the largest contiguous blocks of 
this habitat type on the Ottawa.  There is aspen found in other management areas and distributed 
across the Ottawa landscape that also contributes to the overall habitat base.  The MA 1.1 and 
1.1a prescriptions have the most opportunities to develop the age class distribution in the spatial 
arrangement that provides for high quality habitat.   
 
Alternative 1 
High quality habitat is defined as having at least four age classes within a 40-acre aspen patch.  
The patchiness of the aspen within the other MAs does not afford as many opportunities to 
develop high quality ruffed grouse habitat.  Alternative 1 has approximately 82,500 acres 
allocated to this management prescription.  The desired aspen composition objective range for 
MA 1.1 is 40 to 60 percent.  The desired composition number is based on all forested acres 
(suited and unsuited).  
 

Table 3-40. Estimated Acres of Management Areas 1.1 and 1.1a by Alternative* 

Management 
Area Alternative 1 Alternative 2 Alternative  

3-Modified Alternative 4 

1.1 82,600 n/a n/a n/a 
1.1a n/a 53,300 62,200 70,900 

*These numbers are estimates only; actual amounts maintained could vary or may not be 
achieved during the plan period. 

 
Alternatives 2-4 
In these alternatives, the number of acres allocated to MA 1.1a is less than acres allocated to MA 
1.1 in Alternative 1.  The desired condition for aspen in MA 1.1a is 60 to 70 percent.  As shown 
in Table 3-40, Alternative 2 has the lowest number at about 53,300 acres, with Alternative 3-
Modified second lowest at 62,200 and Alternative 4 at 70,900 acres.  The main effect of 
Alternatives 2, 3-Modified, and 4 would be to reduce the size of the core area of grouse habitat 
on the Ottawa and reduce the opportunities for developing high quality habitat within MA 1.1a.  
The effect of reducing the number of acres allocated to MA 1.1a as compared to Alternative 1 is 
a reduction in the number of acres of the aspen forest type at both the MA and Forest levels.  In 
order, Alternative 2 has the largest decrease, Alternative 3-Modified next largest, followed by 
Alternative 4, when compared to Alternative 1.  
 
Populations are affected by the amount of habitat and the quality of the habitat.  With an overall 
decline in the amount of aspen habitat within MA 1.1a and the Ottawa in general, it is expected 
that grouse populations would decline over time also.  Grouse populations are cyclic with peaks 
about every ten years, and lows in the populations ten years apart.  Expected population trend 
over time would show, as the amount of aspen habitat declines the height of the population peak 
would be lower than the previous peak. 
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Cumulative Effects 
The cumulative effects analysis area for past, present and reasonably foreseeable actions is the 
six counties of the western Upper Peninsula that encompasses the Ottawa.  Chronologically, the 
period for past actions includes portions of the late 19th and early 20th century, prior to the 
establishment of the Ottawa.  Past actions also include the period from the establishment of the 
Ottawa through the adoption of the 1986 Forest Plan. 
 
Past Actions 
The current spatial arrangement of aspen, the amount of aspen, and the age structure is a result of 
past historical actions that changed the composition of the forest landscape.  The amount of 
aspen has changed and is more common in the western Upper Peninsula today than in the pre-
settlement (Cleland et al. 2004a).  Extensive harvesting in the late 19th and early 20th century and 
subsequent slash fires resulted in the establishment of aspen forest types.  A large portion of the 
aspen forest was established over a very short period, essentially creating a large forest of a 
single age class.  These actions took place before the establishment of the Ottawa.  The effect 
was the creation of a large amount of habitat for the ruffed grouse throughout what became the 
Ottawa.  There were extensive tracts of breeding, brood rearing, and security cover for the ruffed 
grouse.  The 199,000 acres of aspen/paper birch on the Ottawa is the remaining legacy of actions 
of the past, even though much of this acreage is over-mature and in decline.  There was little 
market capability to utilize aspen prior to the last 25 years, and as a result, only a portion of this 
aspen acreage has been harvested and regenerated back to aspen.  
 
Present Actions 
The rate of aspen harvest has increased on all area ownerships.  The increased rate of harvest can 
be attributed to development and expansion of pulpwood markets and mills in the western Upper 
Peninsula.  Increased pulpwood manufacturing capacity is responding to increased demand for 
paper products.  At the local scale, the 1986 Forest Plan established goals, objectives, standards 
and guidelines to maintain an aspen component for wildlife habitat.  The increased rate of aspen 
harvest has not kept pace with the rate of aspen loss due to aging and biological maturity.  The 
net effect overall has been that there are still a large number of aspen acres in the older age 
classes.  Approximately 25% of the suited acres of aspen on the Ottawa are 70 years of age or 
older and succeeding to other forest types.  The result of this cumulative effect is a decline the 
amount of ruffed grouse aspen habitat. 
 
Reasonably Foreseeable Future Actions 
The trend for aspen acres discussed in the section on present actions is expected to continue in to 
the foreseeable future.  Aspen acres would continue to decline, as aspen on unsuited acres 
succeeds to other forest types.  Aspen harvest rates on all ownerships are expected to be very 
similar to present rates, but are not expected to forestall the net loss of aspen because not all of 
the aspen or aspen acres harvested would be regenerated back to aspen.  The cumulative effect in 
the foreseeable future is a decline in the amount of ruffed grouse aspen habitat in the western 
Upper Peninsula and on the Ottawa.  
 
Today, the western Upper Peninsula remains almost entirely forested, with relatively little area in 
non-native cover types.  Most fragmentation literature defines areas of landcover that could be a 
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potential barrier to movement of plants and animals.  Within the context of the western Upper 
Peninsula, most non-forested areas that could be considered as fragmenting the landscape are 
naturally occurring, such as lakes, open wetlands, or other wet areas incapable of growing trees.  
New, rural area home development, and now second homes, is mostly occurring where private 
lands exist adjacent to lakes.  There are a few pockets of agricultural lands that were cleared of 
native forest many decades ago.  Most of the cleared acres are fallow now, and are gradually 
returning to forested conditions naturally.  The area of private ownership around Bruce Crossing 
and Ewen is the largest such patch of cleared upland habitat.  Industry-owned forest lands have 
been bought and sold over time.  This trend is continuing, but continues for keeping these lands 
in a predominately forested condition.  Overall, the western Upper Peninsula has most of the 
naturally forested areas still in forest cover, and relatively free of areas that would isolate species 
or populations.   
 
The dispersal and connectivity problems caused by fragmentation, as discussed in ecological 
literature, generally do not apply in the western Upper Peninsula, due to the region’s largely 
intact vegetation community, as described in Cleland et al., (2004a).  The privately owned area 
around Bruce Crossing is the most significant exception in the region, due to the large-scale 
clearing for agriculture that occurred in the middle of the 20th century.  On Ottawa lands, there 
are few artificially non-forested areas (less than 5% of the Ottawa acreage); they are small 
(generally less than 10 acres) and easily traversed or circumnavigated by mobile species, and do 
not present logistical problems to dispersal.  Temporary openings, such as created by clearcutting 
of aspen or jack pine, are generally less than 40 acres, and re-grow into forest quickly.  About 
0.1% of the Ottawa (average of 1015 acres from 1997-2003) is clearcut in any one year (USDA 
Forest Service, 2004g), which is not a cause of fragmentation in the traditional sense of the term.   
 
Further, the landscape pattern of MAs in Alternatives 2 through 4 would restore a pattern of 
large “patches” of similar vegetation.  This landscape approach can improve biological diversity 
of habitat specific species (USDA Forest Service 2004d).  Alternatives 2 and 3-Modified go the 
furthest in restoring this landscape pattern, followed by Alternatives 4 and 1. 
 
In terms of habitat quantity and population trends, Alternative 1 would produce the most in 
quantity with the most acres of habitat, and support the highest populations.  Alternatives 4, 3-
Modified, and 2 respectively, would maintain increasingly less aspen. 
 
American Marten 
Martens are a boreal member of the weasel family that reach their southern range limit on the 
Ottawa.  They prey heavily on small mammals, particularly red squirrels and red backed voles in 
the western Upper Peninsula.  As such, they forage and den in forests dominated by conifers and 
rich in dead and downed wood.  Martens are recommended for selection as a MIS for an 
indicator of high amounts of conifer on the landscape, and abundance of dead and down wood in 
conifer forest. 
 
Indicator 
Acres of suitable conifer habitat (short and long-lived) by alternative. 
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Methodology 
The amounts and type of short-lived and long-lived conifer habitat were compared among the 
alternatives to determine a relative degree of habitat suitability for American marten.  In general, 
martens prefer older conifer stands that possess an abundance of downed logs, snags, and cavity 
trees, which provide cover for most of their prey species (Allen 1982, Gilbert et al. 1997).  Thus, 
older stands are most preferred. 
 
Affected Environment 
Long-lived Conifers 
The current amount of long-lived conifer acreage on the Ottawa is about 89,600 acres.  This 
includes about 44,400 acres of red pine, 15,300 acres of white pine, 10,700 acres of white spruce, 
and 19,200 acres of hemlock.  Approximately 73% of the red pine, white pine, and white spruce 
acres are in the suited land class.  All of the hemlock acres are classified as unsuited.  Combining 
all of these conifer types, approximately 43% of long-lived conifer stands are classified as 
unsuited, with the majority of these stands expected to remain in long-lived conifer for the 
foreseeable future.  Over time, the unsuitable acreage would be expected to develop old growth 
conditions, which would generally become very good habitat for marten. 
 
The age class distribution of long-lived conifers (all groups and all management areas combined) 
shows that the Ottawa currently is dominated by stands between 60-90 years of age, has a fair 
number of long-lived conifer acres in younger age classes, and is lacking long-lived conifer 
stands in the older age classes.  The 60-69 year age class has the most acres of any age class and 
this reflects the large amount of long-lived conifers (primarily red pine) planted by the CCC in 
the 1930s.  The red pine component of long-lived conifers is not marten habitat now, and is 
unlikely to be good marten habitat for several decades.   
  
Overall, most of the long-lived conifer stands on the Ottawa are still too young to be good 
marten habitat.  These stands have not developed a component of large cull or cavity trees, 
snags, established shrubby understories, and have little accumulation of downed woody debris.  
In this condition, these stands have relatively low amounts of denning, breeding, and foraging 
habitats for American martens.  These types of stands provide habitat for red squirrels, a marten 
prey species, but do not yet provide high quality habitat for other American marten prey species 
(e.g., red-backed voles and white-footed deer mice).  
 
Short-lived conifers 
Currently, the Ottawa has about 159,000 acres of short-lived conifer forest types.  This includes 
about 51,000 acres of balsam fir group, 17,000 acres of jack pine, and 91,000 acres of lowland 
conifer type.  All of the lowland conifer acreage (47% of jack pine, and 88% of the balsam fir) is 
excluded from the suited land base for timber production. 
 
The 91,000 acres of lowland conifer type represents the core of American marten habitat on the 
Ottawa, and these acres are expected to remain in this forest type over time, with relatively little 
active management.  Some active management is planned to enhance hare habitat, but this 
acreage is expected to be relatively minor.  Most acres of jack pine and a small portion of the 
balsam fir that are classified as unsuited would likely succeed to other forest types over time, in 
the absence of active management.  Some of this forest succession would be toward non-conifer 
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types, particularly northern hardwoods for the balsam fir stands, which would be unfavorable to 
martens.  Thus, there would be some loss of American marten habitat in the jack pine and balsam 
fir types under any of the four alternatives, but the core, lowland conifer habitat, which 
represents the largest portion of primary marten habitat among the short-lived conifers, would 
remain quality marten habitat. 
 
Direct and Indirect Effects 
The alternative considers a range of emphasis on restoration of long-lived conifers.  Alternatives 
2 through 4 would provide direction to promote long-lived conifers, especially hemlock and 
white pine wherever feasible.  In addition, each alternative would allocate varying acreage to 
MA 4.1/MA 4.1a, the MA that features long-lived conifer.  The following tables below display 
the alternatives’ variation in desired condition for long-lived conifers.  
 

     Table 3- 41. Desired Condition for Long-lived Conifers, Forestwide Weighted Average* 

Alternative Desired Condition Range 
1 7-17% (midpoint = approx. 116,000 ac.) 
2 9-20% (midpoint = approx. 140,000 ac.) 

3-Modified 8-20% (midpoint = approx. 136,000 ac.) 
4 7-20% (midpoint = approx. 131,000 ac.) 

*Weighting was done by combining the desired composition for 
long-lived conifers in each MA with the percentage of suitable acres 
in each MA.  These numbers are estimates only. 

 
     Table 3-42. Acres Allocated to MA 4.1 or MA 4.1a 

Alternative Acres Allocated to MA 4.1 or 4.1a* 
1 62,400 
2 145,100 

3-Modified 138,200 
4 123,400 

*MAs 4.1 and 4.1a are the MAs, which place the greatest emphasis on  
long-lived conifers. 

 
The alternatives also consider a range of emphasis on short-lived conifers, as indicated by the 
variation in acreage of MA 4.2/4.2a.  The following table demonstrates the variation in acres. 
 

                 Table 3-43. Acres Allocated to MA 4.2 and 4.2a 

Alternative Acres Allocated to MA 4.2 or 4.2a* 
1 15,100 
2 6,00 

3-Modified 12,900 
4 27,700 

* MAs 4.2 and 4.2a are the MAs, which place the greatest emphasis on 
short-lived conifers. 

 
Clearly, Alternative 2 would allocate substantially less acreage to short-lived conifers than the 
other alternatives.  
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The following table breaks out two important conifer species (jack pine and balsam fir) to show 
how their acreage would vary by alternative, on suited lands. 
 
Table 3-44. Acres of Jack Pine and Balsam Fir Forest Types expected to be Maintain by Alternative on Lands 
Suitable for Timber Production for all MAs* 

Forest Type Alternative 1 Alternative 2 Alternative  
3-Modified Alternative 4 

Jack Pine  9,000 8,000 10,000 10,000
Balsam Fir 6,000 10,000 10,000 10,000
Total 15,000 18,000 20,000 20,000

*Source:  Estimates based on modeling and analysis described in Appendix A of this document.   
 

Alternative 1  
Alternative 1 has the lowest acreage projected to be allocated to long-lived conifers.  This means 
less marten habitat would be provided in these forest types than in other alternatives. 
 
The value of most of these long-lived conifer stands to the American marten would continue to 
increase over time under all alternatives, as the stands age and provide more features important 
to martens, such as downed logs, tip-up trees, cavity trees, and snags.  This would be especially 
true on the unsuited conifer acres.  Managed long-lived conifer stands on suited lands would 
have fewer of these features, but would still have some, due to aging and that some individual 
tree mortality that would result over time. 
 
As displayed in Table 3-44, Alternative 1 would retain the least short-lived conifer of all the 
alternatives with approximately 9,000 acres of jack pine and 6,000 acres of balsam fir retained 
over the long-term.  This could represent a loss of about 78% of existing or potential marten 
habitat in these forest types over the long-term.  However, it must be clarified that much of the 
51,000 acres of the balsam fir group would remain as suitable habitat (as spruce/fir stands) over 
the long-term, even if little active management is conducted on the unsuited lands, so the actual 
decline would probably be much less than the 78% projected.  
 
The 91,000 acres of lowland conifer forest type, the core marten habitat, would remain under all 
alternatives and would continue to move toward a late seral condition, providing quality marten 
habitat over the long-term.  
 
Alternatives 2-4 
Alternatives 2 through 4 all devote more acreage to long-lived conifers than does Alternative 1.  
This increase in long-lived conifer acres would be favorable to martens, though tangible results 
would take many decades to develop.  Alternative 2 has the highest amount, but the difference 
among the three alternatives in this regard is relatively minor and variable. 
 
Alternatives 2 through 4 all place special emphasis on restoration of native long-lived conifers, 
particularly white pine and hemlock.  This would also be favorable for martens, in the very long-
term, since it would be many decades before these newly planted stands become suitable for 
martens. 
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Finally, Alternatives 2 through 4 all contain management direction that emphasizes the retention 
or development of specific habitat features including snags, cavity trees, and downed logs.  
These features favor numerous species that use older long-lived conifer stands, including 
martens, and would produce benefits that could be realized relatively soon. 
 
These alternatives would all retain slightly more of the existing jack pine and balsam fir acreage 
on the suited lands than Alternative 1, as shown in Table 3-44.  Alternative 4 would be expected 
to retain the most acres of short-lived conifers because they have more acreage of MA 4.2a when 
compared to the other alternatives.  Overall, however, projected differences among Alternative 2 
through 4 are not large and Alternative 1 is only slightly behind Alternative 2 through 4.  The 
marten population would likely be viable under all four alternatives, with Alternatives 1 and 2 
expected to result in stable populations over time.  Loss of some short-lived conifers would be 
offset by the overall aging of other conifer forests, resulting in more high quality habitat in the 
long-term.  Alternatives 3-Modified and 4 would be expected to result in slightly higher marten 
populations in the long-term, due primarily to the planned development of more white pine and 
hemlock stands across the Ottawa, but also because more of the short-lived conifer would be 
retained compared to Alternative 2.     
 
Cumulative Effects 
The cumulative effects area is defined as the western Upper Peninsula.  This is the area where 
American marten recovery is being monitored.  Chronologically, consideration is given to how 
marten habitat has changed in this area from the late 1800s to the present, as well as expected 
future effects over both the short-term (20-30 years) and long-term (50+ years). 
 
Past Actions 
Most of the acreage in all conifer types was extensively harvested during the late 19th and early 
20th centuries.  This landscape-scale disturbance rendered much of the then-existing marten 
habitat unsuitable, and incapable of supporting martens.  Much of the upland conifer types (e.g. 
white pine) regenerated to aspen, or to northern hardwoods, albeit missing the hemlock 
component.  Overall, there has been a net reduction in the amount of conifer forest in the western 
Upper Peninsula (Cleland et al. 2004a).  Martens were trapped out of the western Upper 
Peninsula by about 1939 (Baker 1983) and were reintroduced in the 1980s with some success. 
 
Present Actions 
With time, conifer forests of the area have re-grown to some extent and more, larger snags and 
down wood have developed, but the Ottawa’s conifer forest types are still too young in many 
instances to be considered prime marten habitat.  Lowland conifer types, where management for 
timber is difficult, are generally aging according to natural processes, and gradually improving in 
quality for marten.  However, upland conifer (the pines, and spruce/fir) generally receive active 
vegetation management, which limits development of large decadent trees and down wood, and 
their potential as marten habitat.  
 
Marten populations are gradually expanding their range though there are still large expanses in 
the western Upper Peninsula where they do not exist.  The first trapping season in almost 100 
years opened for this species in 2001 in the western Upper Peninsula.  From a range-wide 
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perspective, habitat quality in the second-growth forests of the western Upper Peninsula is 
considered marginal, especially in areas dominated by northern hardwoods.  Conifer-dominated 
portions of the landscape where trees are aging and decadence is increasing hold pockets of 
martens at this time. 
 
Reasonably Foreseeable Future Actions 
Overall, the forests of the western Upper Peninsula are aging, and gradually improving as marten 
habitat.  However, the lack of conifers in many areas would continue to limit their capability as 
marten habitat.  State and federal land managers are recognizing the importance of restoring 
conifers to the landscape, and are making efforts to do so.  White-tailed deer herbivory would 
continue to be a limiting factor to conifer re-establishment, thus, increasing the representation of 
hemlock and white pine would be a challenge.  On private and corporate lands conifer 
management is not a priority, and hemlock, cedar and white pine representation is expected to 
decrease. 
 
Summary 
Alternatives 2 through 4 would be quite similar in terms of their effect on martens.  Alternative 4 
would provide the most acreage in short-lived conifer habitat, which is the primary habitat for 
this species.  Alternative 2, however, would provide slightly more long-rotation conifer habitat, 
which is a secondary habitat type.  Alternative 3-Modified is intermediate between Alternatives 2 
and 4 in each of these effects, but the differences among all three of these alternatives are minor.  
Alternative 1 would not provide the most overall habitat, when compared to Alternatives 2 
through 4, due mainly to the lower acreage maintained in both the long-lived and short-lived 
conifer types.  All four alternatives would classify much of the core marten habitat, lowland 
conifers, and hemlock as unsuited land, and this would remain quality marten habitat over the 
long-term.  Marten population would be expected to be stable under Alternatives 1 and 2, but 
would be expected to increase in the long-term under Alternatives 3-Modified and 4. 
 
Mayfly-Stonefly-Caddisfly Suite 
Biological indicators are commonly used to determine the condition of streams based on the 
species of macroinvertebrates or fish present.  One common indicator uses the presence of three 
orders of aquatic insects that are associated with cold, high quality water.  They are the mayflies, 
stoneflies, and caddisflies (Cushing and Allan 2001).   
 
The mayfly-stonefly-caddisfly suite are recommended for selection as a MIS for an indicator of 
cold water streams and for riparian areas because they would be sensitive to increases in 
sedimentation and changes in water temperature and oxygen levels.  It must be emphasized that 
mayfly-stonefly-caddisfly suite is not a single species and is not a total population count; it is a 
composite metric of all mayfly, stonefly, and caddisfly taxa in a sample.  The mayfly-stonefly-
caddisfly suite has a number of advantages as an MIS for cold-water streams, including: 

• Easier, and less expensive, to sample than brook trout. 
• Easy to identify these insects to family. 
• Identification to species level is not necessary.  The identity of individual species is 

irrelevant; all that is important is the total number of mayfly-stonefly-caddisfly taxa 
relative to the total number of other taxa in a sample. 
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Affected Environment 
The affected environment for the mayfly-stonefly-caddisfly suite is the cold-water streams and 
associated riparian areas across the Ottawa.  These streams usually have gravel or cobble 
substrate and groundwater input.  Riparian areas are maturing with large trees that are beginning 
to contribute large woody debris and shade to the streams.  
 
There is management direction in the 1986 Forest Plan for maintaining streams in conditions 
appropriate for brook trout (the MIS for these habitats under the 1986 Forest Plan).  This 
includes direction on spawning substrate and maintaining shade over coldwater streams.  This 
direction would apply to the mayfly-stonefly-caddisfly suite.  The 1986 Forest Plan has direction 
for riparian management also, but it is general and does not reflect current science.  It also does 
not address riparian process, structure, and function.  
 
Changes in Alternatives 2 through 4 would tie riparian widths to site conditions and target 
maintaining proper structure and function.  New management direction would also retain coarse 
woody debris, snags, and live cavity trees.  Emphasis would be placed on maintaining quality 
habitat for aquatic organisms. 
 
Management that affects riparian areas has the potential to affect mayfly-stonefly-caddisfly suite 
habitat by decreasing shade, with an attendant increase in water temperature, or increasing 
sedimentation, which would bury mayfly-stonefly-caddisfly suite habitat.  OHVs can affect 
water quality by creating erosion as they drive through streams and wetlands.  In addition, OHV 
trails, and roads used by OHVs, can intercept run-off and direct it to streams, carrying sediment, 
and potentially altering stream flow.  In general, OML 1 and 2 roads can pose the greatest risk to 
aquatic resources because they receive the least maintenance.  A reduction of this risk would be 
expected if a designated system of roads and trails was in place on the Ottawa.  See the Illegal 
Uses discussion presented in the Social section for more information.  
 
Direct and Indirect Effects 
Alternative 1 
Management direction in Alternative 1 that protects riparian areas deals with stream crossings 
and OHV use.  The direction is general and does not speak to maintaining riparian process, 
structure, and function.  It also does not limit heavy equipment operation in close proximity to 
streams so timber harvest could occur too close to streams without careful administration.  This 
in turn could, in some cases, result in increased sedimentation and/or result in increased light 
levels that result in increased water temperatures.  Increased sediment would fill in crevices used 
as habitat by these insects, would increase the ratio of inorganic to organic matter being captured 
by net spinning caddisflies (i.e. they would have difficulty getting enough to eat), and in extreme 
cases, could smother these insects.  Many mayflies, caddisflies, and particularly stoneflies, 
require cold water, increasing light levels would lead to water temperatures too high for these 
species. 
 
Many OML 1 road segments have had their culverts removed because they receive no 
maintenance and therefore are closed to highway vehicles.  It is expected that negative impacts 
could occur to mayfly-stonefly-caddisfly populations on these types of road segments, or in 
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localized areas of heaviest OHV use (see illegal uses discussion of the Social section for more 
information).  However, there is not enough OHV use, at present, to negatively impact the 
mayfly-stonefly-caddisfly population, or habitat, Forestwide.   
 
Alternative 1 has no management direction concerning dams.  Manufactured dams are not 
expected to change in number, so Ottawa dam management would not be a major concern.  An 
exception would be during times of low water when low-head dams could reduce the 
downstream flow to the detriment of the mayfly-stonefly-caddisfly suite.  In addition, water 
impounded behind dams could heat sufficiently to affect mayfly-stonefly-caddisfly habitat 
downstream.  Although beaver do build dams, it is not expected that these dams would pose any 
large problems for the mayfly-stonefly-caddisfly suite since these species have co-existed since 
the glaciers receded. 
 
Overall, this alternative presents the highest risk of the four alternatives to mayfly-stonefly-
caddisfly populations and habitat.  It provides the least riparian protection through management 
direction and would allow the most OHV access to sensitive riparian areas.  While this 
alternative does less to improve the habitat it still does improve it, just at a slower rate than the 
other alternatives. 
 
Alternatives 2-4 
These alternatives propose management direction that would provide protection for mayfly-
stonefly-caddisfly habitat.  The direction is more specific than Alternative 1 and is tied to 
process, structure, and function, and the landforms adjacent to streams and other waterbodies.   
 
Alternatives 2 through 4 have different emphases related to type and amount of vegetation 
treatment across the various MAs on the Ottawa.  However, the differences would have little 
effect on mayfly-stonefly-caddisfly habitat because riparian management direction would be the 
same across all three alternatives.  
 
Sufficient buffers would be maintained to filter out sediment resulting from harvest activities and 
to prevent excessive light from reaching the stream’s surface and warming it.  As large woody 
debris becomes more common in streams, hydrologic complexity would increase.  This would 
provide habitat for this suite of insects by cleaning sediment away from large rocks and gravel 
and creating places for leaf packs and organic matter to accumulate.  The large wood itself would 
also become habitat.  Most importantly, Alternatives 2 through 4 would provide direction 
limiting the amount of open area in any given watershed.   
 
OHV access is decreased under Alternatives 2 through 4, when compared to Alternative 1.  
Alternatives 2, 3-Modified and 4 would not allow cross-country travel, which would protect 
riparian areas by restricting OHV crossing to designated locations (see the illegal uses discussion 
in the Social section for more information).  Stream crossings would occur on bridges or 
culverts, which would reduce sedimentation that could adversely affect the mayfly-stonefly-
caddisfly suite.   
 
Alternative 2 would have the fewest miles of roads open to OHVs.  Alternatives 3-Modified and 
4 would allow the most OHV use, particularly on OML 1 and 2 road segments.  Some OML 1 
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and 2 road segments may need design features to protect water resources, and subsequently 
mayfly-stonefly-caddisfly habitat, while other road segments may not need any enhancements.  
Some OML 1 and 2 road segments receive little or no annual maintenance and would require the 
most effort to maintain.  Installing and maintaining culverts or other crossing structures could 
prevent impacts to mayfly-stonefly-caddisfly habitat.  As a result, Alternatives 3-Modified and 4 
present a greater risk to mayfly-stonefly-caddisfly habitat from potential culvert failures than 
Alternative 2.  It is recognized, however, that the installation of some culverts on OML 1 or 2 
road segments would provide greater flexibility in OHV trail/route designation.  Upgrading these 
types of roads to support OHV use under Alternatives 3-Modified or 4 may serve to offer greater 
protection to aquatic resources, when compared to the risk associated with OHV use of 
trails/routes under Alternative 1.   
 
Management direction for dams that would also benefit the mayfly-stonefly-caddisfly suite 
would be included under Alternatives 2 through 4.  This direction would address dam removal, 
either beaver or fabricated, to minimize adverse impacts downstream.  It would also seek to 
prevent reductions in stream flow below dams that would limit mayfly-stonefly-caddisfly habitat.  
Therefore, mayfly- stonefly-caddisfly populations and habitat would benefit resulting from the 
prevention of sudden introductions of sediment as dams are removed and by reducing the loss of 
habitat below dams during periods of low flow (e.g. droughts).  Further discussion can be found 
in the Water Resources section. 
 
Overall, mayfly-stonefly-caddisfly populations would benefit from Alternatives 2 through 4.  
These alternatives propose riparian standards and guidelines that would protect riparian areas 
from logging activities by preventing sedimentation and increased water temperatures.  
Alternatives 2 through 4 pose different levels of risk of sediment from OHV use, but it is not 
anticipated that there would be a Forestwide impact on habitat under any of them.  Impacts 
would typically be local and restricted to areas of heavy use. 
 
Cumulative Effects 
The cumulative effects analysis area for water and riparian resources are all Hydrologic Unit 
Code (HUC) 5 watersheds that encompass the Ottawa.  This watershed scale was chosen because 
sediments are carried downstream, and activities occurring anywhere in the catchment would be 
reflected at the mouth of the catchment’s mainstream.  Going to a larger HUC scale, such as the 
HUC 4 watershed, would be too large and any effects would be “diluted” (or be difficult to 
discern) within such a large area.  
 
Past Actions 
Dating from the late 19th century, which was the period of heaviest hydrologic impact to mayfly-
caddisfly-stonefly habitat, impacts to the Ottawa’s riparian areas included timber harvest, 
channel clearing to facilitate log drives, road building, railroads, fires following the logging era, 
and dams.  Timber harvest from this early logging era resulted in the loss of large, mature, long-
lived tree species, such as hemlock and white pine, from the riparian areas.  The trees that 
replaced them often were early successional species like aspen, which attracted beaver that built 
more dams.  Stream channels were cleared of large woody debris and boulders, which resulted in 
simplified channel morphology.  Sedimentation increased due to streamside logging, and stream 
water temperatures increased because of the loss of shade.  Road and railroad building through 
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riparian areas resulted in much sediment entering streams, as well as changes in hydrology due to 
roads routing water more directly to streams.  In some cases, increased stream flow may have 
benefited mayfly-stonefly-caddisfly habitat by sweeping away sediment.  Dams were a small 
component of riparian areas but they did affect them.  Dams would create ponds, unsuitable 
habitat for most mayfly-stonefly-caddisfly species.  Splash dams were also commonly used to 
move cut logs downstream.  This practice had a devastating effect on channel hydrology and 
aquatic organisms. 
 
Present Actions 
Current and future activities that could influence mayfly-stonefly-caddisfly habitat include soil 
erosion, campgrounds, picnic areas, dispersed camping, recreational trails, OHV use, hunting 
and fishing, and utility corridors resulting in stream sedimentation, which would heat stream 
water. 
 
Additional influences to the mayfly-stonefly-caddisfly suite are timber harvest and road 
construction (federal, state, county and private).  Recent trends in vegetation projects have 
resulted in fewer total and open roads and fewer stream crossings.  This has resulted in a 
decreased risk to mayfly-stonefly-caddisfly habitat.  
 
The overall significance of the increasing quality of mayfly-stonefly-caddisfly suite habitat is 
unclear because the trend may not continue on private and corporate lands.  It also depends on 
rates of logging and development, on those lands, and on how strictly those activities follow 
Michigan’s BMPs (Michigan DNR 1997a) to protect riparian features. 
 
Reasonably Foreseeable Future Actions 
Future activities that could influence mayfly-stonefly-caddisfly habitat include soil erosion 
resulting in stream sedimentation, campgrounds, picnic areas, dispersed camping, recreational 
trails, ATV use, hunting and fishing, and utility corridors.  Potential future influences to mayfly-
stonefly-caddisfly would also be associated with timber harvest and road construction (federal, 
state, county and private).   
 
The trend in increasing riparian quality demonstrates that actions undertaken by the Ottawa have 
at the least, not interfered with the recovery of mayfly-stonefly-caddisfly habitat and may have 
hastened it.  It is anticipated that this recovery will continue into the future.  There could be 
beneficial cumulative effects to mayfly-stonefly-caddisfly habitat, under all alternatives, as 
stream habitat continues to improve on NFS land.  The effects would be more rapid under 
Alternatives 2 through 4, but would still occur under Alternative 1.  The trend of habitat quality 
is less certain on corporate and private lands in the cumulative effects area.  A number of timber 
companies and the Upper Peninsula Power Company have started to sell, or are planning to sell, 
portions of their western Upper Peninsula lands.  It is likely these sales will result in an increase 
in second-home residential development and logging.  The impact this will have on the mayfly-
stonefly-caddisfly habitat would depend on rates of logging and development and on how strictly 
those activities follow Michigan BMPs (Michigan DNR 1997a) to protect riparian features. 
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Cutleaf Toothwort 
Cutleaf toothwort was recommended for selection as a MIS for management in northern 
hardwoods, a dominant forest type, which is managed for timber on the Ottawa.  Since cutleaf 
toothwort populations are vulnerable to disturbance and slow to recolonize, their decline or 
absence in hardwood stands could indicate that forest management is causing changes in native 
plant composition.  Conversely, if toothwort is present, then less sensitive species also should be, 
meaning that timber harvest is being conducted without notable change to the ground flora. 
 
Issues Related to this Resource 
Issues related to the MIS plant include the following:  hardwood silviculture since toothwort  
occurs in hardwoods; and non-native invasive species, since some of these can compete with 
native plants like toothwort. 
 
Indicators   
Indicators for cutleaf toothwort effects analysis are acreage of northern hardwoods under 
management, and type of management.  
 
Methodology  
Amount and type of timber management projected in modeling efforts for northern hardwoods 
was compared among the alternatives, to determine a relative degree of risk to populations and 
habitat of cutleaf toothwort (see FEIS, Appendix A – Description of the Analysis Process). 
 
Affected Environment 
Of forested NFS acres, the Ottawa is about 50% northern hardwoods types.  Based on field 
survey results, cutleaf toothwort is expected to occur in many of these hardwood stands across 
the Ottawa.  Many of these stands are managed, some using uneven-aged techniques, some using 
even-aged.  Some hardwood stands are not scheduled for harvest, such as in the designated 
wildernesses.  Cutleaf toothwort is not subject to management impacts in these areas, and is 
expected to persist indefinitely, since it is not a species requiring disturbance.  Non-native 
invasive plants such as garlic mustard that can invade under the canopy in hardwoods are a threat 
to toothwort abundance.  Cutleaf toothwort’s range includes areas where earthworms are native 
(e.g., Kentucky), thus, the spread of invasive earthworms on the Ottawa is not expected to be a 
threat to this plant, unlike other plant species, which are more duff-dependent.   
 
Under any of the typical hardwoods silvicultural treatments, the northern hardwood cover type 
persists, and continues to provide potential habitat for cutleaf toothwort and other ground flora.  
Uneven-aged management (UAM) means frequent re-entries (e.g., about every 15-20 years) into 
a stand, which can equate to frequent opportunities to directly damage plants and introduce 
exotics, increased soil desiccation and compaction, decreased humidity, and periodic increases in 
forage for white-tailed deer.  Selection of individual trees for harvest creates small gaps and 
promotes regeneration of shade tolerant tree species such as sugar maple (Crow et al. 2002).  
Sugar maple seedlings can dominate the understory, inhibiting the herb layer including cutleaf 
toothwort (Miller et al. 2002).   
 
UAM stands often have a moderate amount of coarse woody debris, while even-aged stands 
typically have less woody debris and old growth stands have a high volume of woody debris 
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(Scheller and Mladenoff 2002).  Woody debris on the ground means more microsites for 
germination and less competition.  Species with shallow rhizomes, like cutleaf toothwort, may be 
more able to survive in a shallow microsite (McGee 2001).  While only a few species have been 
found to require woody debris (McGee 2001), increased woody debris is associated with 
increased spatial heterogeneity and plant species diversity (Scheller and Mladenoff 2002). 
 
Even-aged management (EAM) in hardwoods typically means a shelterwood cut, leaving a 
scattered overstory, followed by a period of regeneration before the overstory is removed in one 
to two more cuts.  Then the stand has a longer period without treatment while the canopy closes, 
low light conditions prevail, and trees grow to commercial size (perhaps 50 years).  Thinning to 
open the canopy around desirable crop trees about every 15 years follows.  Hardwood stands on 
the Ottawa are mostly about 80-90 years old, at or approaching time for shelterwood cuts.  While 
in the longer term, EAM would have fewer entries (because of the long period after the overstory 
removal), due to the age of the Ottawa, the re-entry frequency for EAM is currently similar (and 
likely would be for the next 3 to 4 decades) to that for UAM.   
 
Fewer entries would mean fewer opportunities for direct damage, introducing exotics, 
desiccating soil, or changing the microclimate.  However, during a shelterwood cut, there is a 
period of high light/large gaps, designed to regenerate mid-tolerant tree species like yellow birch, 
basswood, red oak, and white ash rather than the shade-tolerant sugar maple.  Mineral soil 
disturbance is needed for regeneration of some desired species under even-aged management.  
Logging during summer may suffice, but mechanical scarification may also be applied.  Not all 
the area is treated, and there would be less soil disturbance from summer logging than from 
disking.  Logging and disking or raking could destroy toothwort plants and their rhizomes, 
although it might also spread some rhizomes around without destroying them, so that they would 
re-sprout the following year.  EAM can have substantial impact on light and soil conditions at 
the time of shelterwood treatment, and less impact during thinnings when mineral soil exposure 
is not needed.  While over a longer term, EAM may have less risk for reducing populations of 
cutleaf toothwort than the frequent entries of UAM, over the shorter term on the Ottawa, there 
would be little difference between hardwood stands under EAM vs. those under UAM.   
EAM is thought to produce less coarse woody debris on the ground than UAM (Scheller and 
Mladenoff 2002).  Woody debris can provide germination sites with reduced competition for 
native herbs.  Since there is proposed management direction to provide coarse woody debris in 
stands lacking this feature, there would be little expected difference in down woody debris 
amount among stands managed under EAM vs. UAM (in Alternatives 2 through 4). 
 
Clearcutting of hardwoods (e.g., to convert to another type of forest such as aspen) rarely occurs 
on the Ottawa.  This harvest method would have strong potential for damage to cutleaf 
toothwort, by direct damage, soil and light condition changes, and subsequent revegetation. 
 
Road and trail use (including OHVs) and maintenance on the Ottawa can impact cutleaf 
toothwort through the introduction of invasive plants, which can compete with the spring 
ephemerals.   
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Key Proposed Management Direction Changes 
Proposed direction focuses on maintaining representation of native plants in northern hardwoods 
(and elsewhere) by providing suitable habitat conditions including coarse woody debris, tip-ups, 
appropriate soil conditions, and pit and mound microtopography.  There is also proposed 
direction to reduce the impacts of white-tailed deer herbivory on native plants.  Proposed 
direction to combat non-native invasive species may benefit cutleaf toothwort and the plant 
species for which it is a surrogate. 
 
There were no plant MIS in the 1986 Forest Plan; adding one is a key change.  MIS used to 
gauge impacts to hardwoods from timber management under the 1986 Forest Plan were barred 
owl and northern goshawk, which tell little about plant composition changes.   
 
Environmental Consequences 
The analysis area for direct and indirect effects is the hardwood stands on the Ottawa since this is 
where cutleaf toothwort primarily occurs and where management activities could affect 
populations. 
 
Direct and Indirect Effects 
Alternative 1 
Of the alternatives, Alternative 1 is projected to have the smallest acreage of hardwoods 
proposed for active management, and the lowest percentage managed with uneven-aged 
silviculture.  On the managed acres, impacts to cutleaf toothwort populations and habitat could 
occur.  On unsuited acres (which vary little by alternative for the hardwoods type), no impacts 
would be expected and habitat amount would likely increase over time as some aspen and other 
early seral types gradually converted to hardwoods.  With its smaller amount of hardwoods 
projected for management (about 80% of the amount projected for Alternative 2), this alternative 
would have the lowest potential effect on populations and habitat of cutleaf toothwort.  Since 
toothwort and its habitat are common on the Ottawa, population viability is not expected to be at 
risk under any alternative.  
 
In all the alternatives, hardwood management is designed to restore the second growth forest to a 
more complex structural condition, with fiber production following as a benefit from this 
management.  Restoration of mature forest structure and composition translates to increased 
habitat suitable for toothwort in the long term.   
 
Alternative 2 
Of the alternatives, Alternative 2 is projected to have the largest acreage of hardwoods under 
active management, and the highest percentage managed with uneven-aged silviculture 
(projected at about 84% vs. about 64% in Alternative 1).  Therefore, due to the larger acreage 
projected for harvest, this alternative would have a higher potential than any other alternative for 
some level of effect on toothwort populations from timber management.  However, MIS 
monitoring and habitat objectives are designed to prevent substantial declines in the MIS or the 
species it represents.  Thus while there is a higher risk of effects under this alternative, cutleaf 
toothwort is expected to remain as a common species on the Ottawa.  Moreover, stand treatments 
designed to restore mature forest structure should improve habitat quality in the longer term. 
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Alternatives 2 through 4 introduce management direction to combat non-native invasive plants, 
so these three alternatives potentially have a better chance of preventing impacts to toothwort 
from invasives than Alternative 1. 
 
Alternative 3-Modified 
Alternative 3-Modified is projected to have the second largest acreage of hardwoods under active 
management (about 93% of the amount projected for Alternative 2), and the second highest 
percentage managed with uneven-aged silviculture (projected to be about 81%).  Therefore, this 
alternative would have the second highest potential of the alternatives for impacts on toothwort.   
 
Alternative 4 
Alternative 4 is projected to have the second smallest acreage of hardwoods under active 
management (about 84% of the amount projected for Alternative 2), and the second lowest 
percentage managed with uneven-aged silviculture (projected to be about 76%).  Thus, it would 
have the second lowest potential for impacts on cutleaf toothwort from timber management.  As 
is the case for the other alternatives, natural succession in unmanaged stands and treatments 
moving managed stands toward more mature forest structure and composition are expected to 
gradually increase the total amount of habitat suitable for toothwort and other native forest 
understory plants. 
 
Summary of Direct and Indirect Effects 
Under all four alternatives, while there would be small local variations in abundance and 
distribution of cutleaf toothwort, this species is expected to persist as a common component of 
northern hardwood stands.  Under all alternatives, it would be monitored as an indicator of 
effects of forest management on the ground flora in northern hardwoods.   
 
Cumulative Effects     
The analysis area for cumulative effects is the Ottawa plus immediate surrounding lands:  the 
main, nearly contiguous hardwoods block in the western Upper Peninsula, since this is the 
habitat for cutleaf toothwort.  The timeframe for analysis is from the early 1900s when the sharp 
increase in commercial timber harvesting began to have discernible effects on hardwood 
habitats, through the present and into the reasonably foreseeable future, about 15 years ahead.   
 
Past Actions 
Much of the Ottawa and surrounding areas were heavily logged in the early 1900s.  Clearcutting 
and burning in hardwoods likely extirpated many cutleaf toothwort plants as well as decreasing 
the total acreage of northern hardwoods.  Ongoing disturbance and slow recolonization rates 
common to forest herbs (Verheyen et al. 2003) may have prevented this species from returning to 
its historical population levels.  Recovery of forest herbs is influenced by how much remnant 
forest remains (e.g. the old growth in Sylvania) to provide seed sources, time since disturbance, 
and dispersal abilities of the herbs (Vellend 2004).   
 
Timber harvest, road building, OHV use, and other forest uses in hardwood stands also may have 
destroyed toothwort plants.  Past stand management designed to restore mature forest stand 
structure (e.g. woody debris) and composition may have benefited toothwort and other spring 
ephemerals.  Natural succession in early seral stands such as aspen results in some gradual 
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conversions to hardwoods.  Parcelization of lands adjacent to the Ottawa may have resulted in 
declines of cutleaf toothwort as these lands are logged off or exotics introduced.   
 
Present Actions 
Numerous harvests occur in northern hardwoods on the Ottawa, mostly as UAM.  These have the 
potential to reduce cutleaf toothwort populations, as do other forest land uses, as discussed 
above.  Some management on the Ottawa is designed to convert stands to hardwoods, creating 
more toothwort habitat.  Hardwoods in the surrounding area are also managed, with potential to 
impact toothwort populations.   
 
The extent of non-native invasive plants is increasing in the analysis area, with more ecologically 
invasive plants appearing and invading under the forest canopy.  Control efforts on these 
infestations have been limited on the Ottawa and in surrounding areas. 
 
Reasonably Foreseeable Future Actions 
Timber management, forest opening creation, introduction of competing species, and other land 
uses are expected to continue, potentially affecting the abundance and distribution of cutleaf 
toothwort.  MIS monitoring should provide more information on plant composition changes in 
hardwoods than did the 1986 Forest Plan’s suite of MIS.  Possible climate warming is unlikely to 
have much effect on cutleaf toothwort, since it ranges south to Florida (Gleason and Cronquist 
1991), although if the projected possible drying and warming were to occur, the habitat might 
diminish in quality or extent.  However, this type of climate change is not expected during the 
next planning period.  Introductions of invasive exotic plants are expected to continue, but 
control efforts are expected to increase, perhaps resulting in no net increase in threat to toothwort 
from exotic plants.  Ongoing scientific research, such as that cited here, is expected to continue 
to provide information applicable to management of northern hardwood forest ecosystems.   
 
To summarize, cutleaf toothwort currently is not a plant at risk on the Ottawa:  it is relatively 
common, and is not particularly threatened by white-tailed deer herbivory or edge of range 
concerns.  These factors contribute to toothwort being a good indicator.  Given Ottawa 
management direction to safeguard structure, composition, and function in northern hardwoods, 
and the type of harvest generally practiced in hardwoods on the Forest and nearby (i.e. selection 
harvest), the toothwort population trend is expected to be stable.  Populations could increase, 
reflecting the continuing overall forest recovery from the intensive logging in the early 1900s.  
MIS monitoring would be designed to watch for sudden or substantial population decline, as an 
indicator for the need to revise management practices to ensure guild representation in northern 
hardwoods. 

Threatened and Endangered Species 
Initial analysis of federally listed threatened and endangered (T&E) species was completed in a 
species viability evaluation (SVE) (refer to FEIS Appendix E).  Ottawa biologists analyzed all 
federal T&E species with the information that was available at the time.  A full analysis of 
effects to T&E species is documented in the Biological Assessment (USDA Forest Service 
2005h).  The USDI Fish and Wildlife Service prepared a Biological Opinion for Alternative 3-
Modified, which stated their concurrence with the management strategies and effects analyses 
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for the four T&E species as was discussed in the Biological Assessment (USDA Forest Service 
2006a).  
 
Gray Wolf 
Affected Environment 
Gray wolves were once extirpated (or nearly so) from the Upper Peninsula, due to both direct 
human persecution and large-scale habitat alteration, but wolf populations in portions of the 
Upper Midwest began to recover after passage of the Endangered Species Act in 1973.  By the 
late 1980s, wolves were beginning to disperse from source populations in Minnesota and Ontario 
back into the Upper Peninsula.  Since the late 1980s, wolf populations on the Ottawa and across 
the Upper Peninsula and northern Wisconsin have been increasing at a fairly steady rate.  By 
2004, approximately 360 wolves were believed to reside in the Upper Peninsula, with several 
resident packs within the Ottawa. 
 
Wolves are essentially habitat generalists.  Wolves would occupy any habitats utilized by their 
primary prey species, white-tailed deer and beaver.  In general, alternatives that feature even-
aged management of any forest types (conifer, aspen, northern hardwood) would tend to be most 
favorable to wolves, since even-aged management puts more sunlight on the ground (especially 
during the regeneration period), producing young forests and their associated shrubs, forbs, etc., 
that are preferred by white-tailed deer during the spring to fall period.  Conifer stands, 
particularly those containing fairly dense areas of cedar or hemlock, can provide winter thermal 
cover for white-tailed deer, and thus can be attractive to wolves during the winter period. 
 
Wolves tend to do best in areas with limited human access (low road densities).  However, recent 
evidence shows that wolves may be able to colonize areas with greater densities of both roads 
and humans if people are tolerant of wolves.  Direct mortality due to illegal shooting, trapping, 
etc., is still a major cause of mortality in many areas.  Within the Ottawa, the 256,000-acre 
remote habitat area (RHA) was created as part of the 1986 Forest Plan, to provide habitat for 
wolves and other wildlife species requiring some degree of remoteness from human activities.  
Within the RHA, there is an objective to maintain roads densities open to passenger vehicular 
traffic of 1.0 miles per square mile or less.  The RHA was not an issue of Forest Plan revision 
and the 1986 Forest Plan direction remains a component under all alternatives.  See Chapter 3 of 
the 2006 Forest Plan for identification of MAs encompassed by the RHA. 
 
In 2003, the gray wolf in Michigan was reclassified by the United States Department of Interior 
(USDI) Fish and Wildlife Service from endangered to threatened, reflecting the fact that 
population goals in the Federal Recovery Plan had been reached or exceeded.  In 2004, USDI 
Fish and Wildlife Service proposed to remove gray wolves in Michigan from threatened status, 
which, if approved, would place management of gray wolves back under the authority of the 
State of Michigan.  However, on January 31, 2005, the Oregon US District Court issued an 
opinion and order on the 2003 reclassification rule, which essentially vacated the rule, returning 
wolves to their pre-2003 classification.  Thus, the status of the gray wolf in Michigan has 
returned to endangered as a result of this Court decision. 
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Direct and Indirect Effects 
Alternative 1 
Since Alternative 1 has the highest number of total acres (all forest types) managed even-aged, it 
would likely produce the highest numbers of wolf prey species (white-tailed deer and beaver, 
mainly).  This relatively high production of prey species would benefit wolves.  Alternative 1 
also, however, is projected to have the lowest acreage in long-lived conifers of the four 
alternatives.  Long-lived conifer stands, particularly cedar and hemlock but also spruce and white 
pine to some extent, can help maintain white-tailed deer numbers by serving as important winter 
thermal cover habitat for white-tailed deer.  Where this winter habitat is lacking or of very low 
quality, white-tailed deer numbers may be somewhat lower, despite an abundance of good 
spring-fall foraging habitat. 
 
Alternatives 2-4 
Alternatives 2 through 4 all propose lower amounts of even-aged management (all forest types) 
than does Alternative 1.  Of these three, Alternative 4 proposes the highest amount, followed by 
Alternative 3-Modified, and then Alternative 2.  Thus, all of these alternatives would likely 
produce less forage habitat for white-tailed deer and beaver than would Alternative 1.  However, 
all three of these alternatives would emphasize restoration of long-lived conifer types, 
particularly hemlock and white pine, which is lacking in Alternative 1.  This would help 
maintain important thermal cover habitat for white-tailed deer, which would benefit wolves.  
 
Effects Common to All Alternatives 
Considering the relatively large portion of the Ottawa (>50%) that is classified as unsuited land 
under any alternative, it is probable that white-tailed deer and beaver populations would tend to 
trend downward over the long-term on the Ottawa as a whole.  However, white-tailed deer are 
affected by a host of other factors beyond habitat including, winter weather severity and hunting 
regulations, which could have a considerable impact on their abundance.  In addition, wolf 
numbers on the Ottawa and in the Upper Peninsula are likely to be regulated more by social 
factors over the long run (human tolerance of wolves) than by prey availability.  Thus, it is likely 
that any of the four alternatives would result in white-tailed deer densities that are more than 
sufficient to support the desired wolf numbers. 
 
Cumulative Effects  
Geographic bounds of analysis for the gray wolf is the western Upper Peninsula.  
Chronologically, consideration is given to how past events (since the late 1800s) influence 
wolves and wolf habitat in this area, as well as expected effects from implementation of the 2006 
Forest Plan over the next 20 to 50 years.  
 
Past actions resulting in extirpation of gray wolves from the Upper Peninsula included both 
habitat changes because of large-scale timber harvest in the early 1900s, and direct persecution 
by humans in the form of shooting and trapping.  Habitat has since improved as discussed above, 
and legal protections since the 1970s have reduced the amount of human-caused mortality, 
although it still occurs. 
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Current vegetation management in the western Upper Peninsula is mostly beneficial to wolves, 
since it generally benefits their primary prey species, white-tailed deer and beaver.  Social 
pressures on wolf populations are increasing as wolf numbers increase. 
 
Providing habitat for gray wolves will continue to be a federal and state responsibility as not 
much effort to provide habitat is expected from private or corporate ownership.  White-tailed 
deer populations are expected to decline gradually over the next 50 years under all alternatives.  
This decline is not expected to affect wolf population viability.  Deer herbivory would continue 
to have impacts on conifer regeneration.  If the wolf is delisted, management would revert to the 
state, population levels would be set, and the habitat managed to meet those levels.   
 
Determination of Effects for the Gray Wolf 
The Forest Service has determined that the preferred alternative “may affect and is likely to 
adversely affect” the gray wolf.  The context and rationale for this determination are described in 
more detail in the Biological Assessment (USDA Forest Service 2005h) and are summarized 
below. 
 
Analysis for gray wolf focused on: 

• Human access and disturbance (roaded access to the Forest; OHV use, other vehicular 
use) 

• Habitat for prey species (early successional habitat, winter thermal cover) 
 
Many aspects of the 2006 Forest Plan would proactively benefit or have no effect on gray wolf.  
The overall determination of “likely to adversely affect” was based primarily on potential for 
adverse impacts from human access and disturbances:  primarily shooting, trapping, and 
possibly, vehicle collisions. 
 
Although protective management guidance would reduce potential for adverse impacts, past 
management experience indicates wolves are susceptible to harm from humans where access is 
provided into wolf habitat.  Although the preferred alternative and the 2006 Forest Plan do not 
increase access on the Ottawa, there exists a potential for harm to wolves.  Because of the current 
healthy condition of the population, the adverse impacts are not likely to impede recovery. 
 
As per Section 7 of the Endangered Species Act, the Ottawa provided a Biological Assessment to 
the USDI Fish and Wildlife Service, requesting consultation and a (USDA Forest Service 
2005h).  The Biological Opinion (March 2006; USDI Fish and Wildlife Service 2006a) states, 
 

“After reviewing the current status of the gray wolf, the environmental baseline for the 
proposed action area, the proposed management direction for the species, and the 
cumulative effects, it is the [US Fish and Wildlife] Service’s biological opinion that the 
action, as proposed, is not likely to jeopardize the continued existence of the Eastern DPS 
[e.g., distinct population segment] of the gray wolf.  Critical habitat has been designated 
for the gray wolf in northern Minnesota and on Isle Royale; however, the proposed action 
will not occur in those areas and is not likely to adversely affect critical habitat.  
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We believe the proposed desired conditions, goals, objectives, standards, and guidelines 
are intended to contribute to the recovery of the gray wolf and are expected to have long 
term beneficial effects. The risk of adverse effects from illegal killing of wolves (i.e., 
trapping, shooting, vehicle strikes) is expected to be minor and is moderated by direction 
in the proposed Plan to maintain or improve conditions for the species.  Therefore, the 
proposed Plan will contribute to the recovery of the Eastern DPS of the gray wolf and 
would provide long term management assurance for the wolf within the DPS.  As such, the 
Service does not anticipate any reduction in reproduction, numbers, or distribution of the 
species to result from implementing the proposed Plan.  The action will not appreciably 
reduce the likelihood of survival and recovery of gray wolves” [USDI Fish and Wildlife 
Service 2006a].” 

 
Kirtland’s Warbler 
Affected Environment 
Kirtland’s warblers nest almost exclusively on the ground near the lower branches of large stands 
of young jack pine that are five to 20 feet tall and six to 22 years old.  A pair of Kirtland’s 
warblers requires at least eight acres of young jack pine forest to nest, but usually needs 30 to 40 
acres to raise young.  Nearly all pines in the stand must be small and a tract must be at least 80 
acres to attract the species.  Ideal habitat consists of homogenous thickets of small jack pine 
interspersed with many small opening and ample ground cover (3 to 8 inches high).  The peak 
utilization of jack pine occurs in stands between 11 and 17 years in naturally burned stands, and 
13 to 18 years old in plantations.  Abandonment of an area, for breeding, usually occurs after 22 
years in naturally burned stands and plantations.  The breeding population has been steadily 
increasing in recent years; due to habitat management actions (see the Biological Assessment 
[USDA Forest Service 2005h] for population trends, locations of breeding populations and more 
specific information on habitat requirements). 
 
Kirtland’s warblers are found in ten counties in Michigan’s northern Lower Peninsula and four 
counties in the Upper Peninsula.  They have been found in two counties in Wisconsin and in a 
portion of Ontario, Canada (USDI Fish and Wildlife Service 1985).  After 14 years of breeding 
bird surveys, there are no sightings on the Ottawa, though there have been numerous detections 
within a mile of the Forest boundary, on the Copper Country State Forest in Baraga County.  Our 
analysis indicates very few, if any, stands on the Ottawa currently meet the habitat requirements 
of this warbler; generally, stands are either too small or too old to serve as nesting habitat.  The 
best opportunity for Kirtland’s warbler habitat management exists on a small portion of the 
Ottawa known as the Baraga Plains.  The Baraga Plains are largely under management of the 
Michigan Department of Natural Resources, on the Copper Country State Forest.  The Ottawa 
manage only about one-third of the Baraga Plains.  Other, smaller patches of jack pine could be 
managed for Kirtland’s warblers in the outwash sands located in the northeast corner of the 
Ottawa. 
 
Direct and Indirect Effects 
Alternative 1 
There are currently approximately 17,000 acres of jack pine as typed stands on the Ottawa 
(according to CDS data of 2004).  The suited portion is about 9,000 acres that would be managed 
through scheduled harvest.  The remaining 8,000 acres of jack pine would be on lands deemed 
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unsuitable for commercial timber production.  The unsuited acres would not be part of the 
scheduled or programmed timber harvest.  The suited acres would remain as jack pine through 
silvicultural prescription and harvest treatments.  Most of the acres of jack pine classed as 
unsuited would change or succeed to other forest types through the action of natural processes 
(i.e., insect, disease, wind throw), or possibly, naturally regenerated back to jack pine via fire.  
The 2006 Forest Plan would allow silvicultural treatments on unsuited acres to meet wildlife 
habitat objectives, though it is not possible to predict how many acres would be retained in this 
way.  Most succession would lead to other conifer species.  It is estimated that in 50 years, about 
66% of the jack pine would have succeeded to balsam fir/spruce, 15% to other mixed conifers, 
and 15% would succeed to hardwood forest type. 
 
The number of acres in MA 4.2 (which emphasizes jack pine management) in Alternative 1 
would be about 15,000.  Alternative 1 would provide long-term opportunities to maintain more 
jack pine in MAs 4.2 than Alternative 2 (MA 4.2a).  More acres in jack pine would increase the 
opportunity to provide at least some suitable Kirtland’s warbler habitat, and an increased chance 
for a Kirtland’s warbler occurrence on the Ottawa.  Alternative 1 lacks any specific management 
direction for Kirtland’s warblers, and therefore, it would be unlikely that patches of suitable 
habitat would develop under this alternative (except possibly via a large wildfire).   
 
The effect of a shift of 8,000 acres of jack pine to other conifer forest types would be a reduction 
in amount of jack pine habitat available for management for Kirtland’s warblers.  The effect of 
this alternative on Kirtland’s warbler is that only one-third of the jack pine acreage on suited 
acres (3,000) would potentially be available for breeding habitat on the Ottawa.  To have the 
entire 3,000 acres available would assume an ideal spatial arrangement in large enough patches 
to meet Kirtland’s warbler breeding habitat requirements (regenerating patches of 5 to 25 year 
old jack pine of 300 to 550 acres in size within a half mile of each other).  Available breeding 
habitat for the Kirtland’s warbler on the Ottawa would be much less than 3,000 acres at any point 
in time.  Because Alternative 1 lacks any specific direction regarding management of jack pine 
for Kirtland’s warbler, there is a low likelihood of successful or sustained breeding occurrences 
for the Kirtland’s warbler on the Ottawa.   
 
Alternative 2 
Alternative 2 would be expected to retain only about 8,000 acres of jack pine on suited lands in 
the long-term.  This represents the lowest acreage of managed jack pine of any alternative.  
However, Alternative 2 contains some guidance to manage for large stands of jack pine at high 
stocking densities, with the intention of creating nesting habitat for Kirtland’s warbler.  
Alternative 2 also contains direction to work cooperatively with adjacent landowners in 
development of large patches of suitable nesting habitat for Kirtland’s warbler.   
 
The number of acres in Management Area 4.2a (which emphasizes jack pine management) is 
6,000 acres in Alternative 2.  In the long-term, Alternative 2 would provide the fewest acres of 
jack pine in MA 4.2a.  In the long-term (50 years and beyond) Alternative 2 would result in the 
fewest acres available for Kirtland’s warbler habitat, and a low likelihood of a breeding 
occurrence on the Ottawa, though probably not as low as Alternative 1, since Alternative 2 
contains some direction to manage deliberately for Kirtland’s warbler habitat.   
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All of the alternatives show about the same number of suited acres allocated to the jack pine, 
varying between 8,000 to 10,000 acres (see Table 3-44).  The effect is a long-term reduction in 
the number of acres of jack pine on the Ottawa in all alternatives.  As described earlier, these 
acres would succeed to other conifer types, likely balsam fir and spruce and perhaps red and 
white pine.   
 
Alternative 3-Modified 
Alternative 3-Modified, contains a goal for Kirtland’s warbler habitat management (see Chapter 
2 of the 2006 Forest Plan).  Alternative 3–Modified also provides guidelines and an objective for 
management of 4,000-5,000 acres of jack pine in large patches up to 550 acres in size.  The 
Kirtland’s warbler guidelines are strategic rather than prescriptive, but provide direction to 
regenerate jack pine at the proper stem density and provide for small openings within jack pine 
regeneration.  Direction contained within Alternative 3-Modified would ensure breeding habitat 
conditions are provided for the Kirtland’s warbler.  Managing jack pine in a manner that more 
closely mimics natural disturbance cycles (i.e. large stand-replacing fires), as directed by 
Alternative 3-Modified, would also benefit other rare species on the Ottawa, such as spruce 
grouse and black-backed woodpecker which would use the large patches as they mature and are 
no longer suitable for Kirtland’s warbler.  Additionally, the large temporary openings created 
after clearcut harvest are very large swaths of jack pine would create temporary habitat for rare 
and declining grassland species such as harrier, upland sandpiper, grasshopper sparrow, and 
potentially, sharp-tailed grouse.  The Biological Assessment contains more detailed effects 
discussions on Kirtland’s warbler habitat (USDA Forest Service 2005h). 
 
Alternative 3-Modified contains the most explicit direction for management of the jack pine 
forest type to meet habitat requirements for Kirtland’s warbler, and thus, potentially provides the 
most benefits to this species of all the alternatives.  Jack pine acreage would be expected to be 
maintained on around 10,000 acres of suitable lands under this alternative, compared to about 
17,000 existing today (slightly more than 1% of the forested lands of the Ottawa).  There may be 
a small acreage that persists on unsuited lands, but this is not quantifiable at this time.   
 
Following the new direction, the Ottawa would likely be able to provide some quality habitat 
within 10 years.  The persistence of a breeding population would only be ensured, if the Forest is 
able to regenerate replacement patches of habitat on a regular schedule.  Due to current age class 
composition, and the highly fragmented nature of jack pine stands on the Ottawa, it is possible 
that the Ottawa would have difficulty providing a continuous supply of suitable patches of the 
appropriate age, stocking density and acreage this species needs.  This would impact the Forest’s 
ability to support a sustainable breeding population.  Eventually (many decades hence) the Forest 
may be able to provide a continuous supply of suitable breeding habitat, but only after the 
currently fragmented patches have been aggregated into very large blocks of uniformly aged 
stands.    
 
The number of acres in MA 4.2a (which emphasizes jack pine management) in Alternative 3-
Modified is about 12,900 acres (Table 3-43).  Alternative 3-Modified would be similar to 
Alternative 1 in acreage dedicated to MA 4.2 and would provide long-term opportunities to 
maintain more jack pine in MA 4.2a than Alternative 2.  In a general sense, more acres in MA 
4.2a increases the opportunity to provide more Kirtland’s warbler habitat, though the direction 
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regarding development of suitable habitat conditions contained in Alternative 3- Modified is 
expected to provide additional benefits for Kirtland’s warbler.  
 
Alternative 4 
The effects on Kirtland’s warbler are similar to the effects described discussed under Alternative 
2, since Alternative 4 contains the same set of general direction to manage for large patches of 
jack pine at high stocking densities.  The primary difference between Alternative 2 and 
Alternative 4 is in the number of acres allocated to MA 4.2a, with Alternative 4 allocating more 
acres.  Alternative 4 does not provide for increases in jack pine above current levels, however. 
 
The number of acres in MA 4.2a is about 27,700 acres in Alternative 4 (Table 3-43).  Alternative 
4 has the largest allocation to MA 4.2a but since Alternative 4 lacks the more-specific direction 
for Kirtland’s warbler contained in Alternative 3-Modified, it is not expected to provide as many 
benefits to this species, despite the higher acreage allocation to short-rotation conifers.  More 
acres increase the opportunity to provide more Kirtland’s warbler habitat, and an increased 
chance in a Kirtland’s warbler occurrence on the Ottawa (although the likelihood is higher than 
Alternative 2 it is still low). 
 
Alternatives 3-Modified and 4 would provide the most jack pine habitat (about 10,000 acres on 
suited land classes).  Alternative 1 would provide about 9,000 acres of jack pine on suited lands, 
and Alternative 2 would provide the least amount of jack pine habitat (about 8,000 acres on 
suited lands).  Differences in the total amount of jack pine provided by each alternative are 
relatively minor, overall.  The likelihood of any alternative providing enough suitable habitat to 
sustain a breeding population of Kirtland’s warblers on the Ottawa is low.   
 
Cumulative Effects 
The geographic bounds of analysis for Kirtland’s warbler is the Ottawa and areas immediately 
surrounding the Ottawa, particularly the Baraga Plains area to the northeast.  Temporally, 
consideration is given to pre-settlement habitat conditions for Kirtland’s warbler in this area, 
how events since then have shaped this habitat, and expected effects from implementation of the 
2006 Forest Plan over the next few decades.  
 
The amount of jack pine has changed in the western Upper Peninsula over the decades and it is 
less common today than in the recent past (Cleland et al. 2004a).  According to Cleland et al. 
(2004a), fire return intervals on the outwash sands in the northeast corner of the Ottawa were as 
frequent as 26 years, with a range between 26 and 69 years in fire regime category 1, and 
between 83-250 years in fire regime category 2.  Clearly, large patches of jack pine were present 
at certain times in these areas, with estimates ranging widely.  Since settlement, fire suppression 
activities allowed succession to convert these areas to longer-lived forest types.  During the CCC 
era (1932-1940), some areas of the Ottawa that probably did not historically support jack pine 
were planted to jack pine.  This action probably increased the total acreage of jack pine on the 
Ottawa beyond the amount that might have been expected to occur before the 1931 establishment 
of the Ottawa.  Generally, these areas have subsequently been converted through forest 
management to longer-lived forest types, or are naturally succeeding to longer-lived forest types 
at this time.  
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Insect and disease factors have also influenced the acreage of jack pine stands.  Since 1931, there 
has been a downward trend in jack pine acres on the Ottawa due to harvest and conversion to 
other forest types like red pine, white pine and white spruce (USDA Forest Service 2003a).  
Within the cumulative effects area, there are probably not many acres of jack pine on other 
ownerships, other than the state, and it might be reasonable to conclude that these acres have 
been harvested and converted to other types.  Ecologically jack pine has never occupied a large 
acreage within the Upper Peninsula or the Ottawa (Cleland et al. 2004a).  The Ottawa likely 
never provided much breeding or nesting habitat for the Kirtland’s warbler, relative to the overall 
viability of the species.  Therefore, the resulting effect of the estimated decline in the acreage of 
jack pine on the Ottawa on Kirtland’s warbler habitat is small. 
 
Currently, management on federal and state ownerships in the western Upper Peninsula strives to 
maintain a jack pine component on the landscape.  The impetus for this change is partially 
attributable to the federal listing of Kirtland’s warbler and more recently the Canada lynx.  The 
cumulative effect of this change is to reduce the rate of decline in the amount of jack pine.  The 
Copper Country State Forest is adjacent to the Ottawa’s portion of the Baraga Plains, where the 
state manages a large acreage of jack pine, with the opportunity to develop appropriately 
structured jack pine habitats for Kirtland’s warblers.  In recent years, the state has been 
managing their jack pine to more closely mimic the way jack pine historically occurred on the 
landscape, including the very large patches of jack pine required by Kirtland’s warbler.  Since 
the mid-1990s, adult singing males have been found in several large patches of jack pine on state 
lands, with adult females being detected from time-to-time.  Several additional state-managed 
patches of suitable habitat are in the process of developing at this time, leading to the expectation 
of continued low-level use of the state-owned area by Kirtland’s warbler even without additional 
Federal efforts.   
 
One reasonably foreseeable future action would be a working partnership with the State of 
Michigan to work on complementary management of adjacent jack pine stands to create larger 
patches of Kirtland’s warbler breeding and nesting habitat.  Another action would be to conduct 
non-commercial treatments of jack pine on the acres not scheduled for harvest to expand the size 
of Kirtland’s warbler habitat patches and maintain as much of the current acreage of jack pine as 
is feasible.   
 
In summary, additional emphasis is being given to providing for Kirtland’s warbler habitat on 
the adjacent state lands, and this would also be expected on the Ottawa if the proposed changes 
to Kirtland’s warbler management are adopted during Forest Plan revision.  The expected 
outcome would be establishment of a small, persistent breeding population in the Baraga Plains, 
and, occasionally, a temporary additional group of birds at other, smaller patches of outwash 
sands within the northeast corner of the Ottawa.   
 
Establishment of additional populations that are separate and distinct from the core population in 
the northern Lower Peninsula has been recommended by the Kirtland’s Warbler Recovery Team.  
At this time, there are a few scattered populations of breeding Kirtland’s warblers across the 
eastern and central Upper Peninsula (see figure in Biological Assessment [USDA Forest Service 
2005h]), and addition of another small population in the western Upper Peninsula would increase 
the long-term viability of this species.  In the long-term, there may be a substantially positive 
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cumulative effect upon the viability of this endangered species from implementing the 2006 
Forest Plan (especially Alternative 3-Modified) and cooperative management with the State of 
Michigan on the Copper Country State Forest.  
 
Determination of Effects for the Kirtland’s Warbler 
The Ottawa has determined that the preferred alternative “may affect and is not likely to 
adversely affect” Kirtland’s warbler.  The context and rationale for this determination are 
described in more detail in the Biological Assessment (USDA Forest Service 2005h) and are 
summarized below. 
 
Analysis for Kirtland’s warbler focused on: 

• Availability of breeding habitat 
• Human activity and disturbance (recreational activities, monitoring) 
• Nest parasitism by brown-headed cowbirds 

 
The 2006 Forest Plan would proactively benefit Kirtland’s warbler through active management 
to provide nesting habitat that would have beneficial effects to this species.  The overall 
determination of “may affect, not likely to adversely affect” was based primarily on the lack of 
presence of the species on the Forest. 
 
As per Section 7 of the Endangered Species Act, the Ottawa provided a Biological Assessment 
(USDA Forest Service 2005h) to the USDI Fish and Wildlife Service, requesting consultation 
and a Biological Opinion.  In its Biological Opinion (March 2006), the USDI Fish and Wildlife 
Service states: 
 

“Therefore, we concur with the Ottawa’s determination that the proposed Plan is not likely 
to adversely affect the species.  However, if in the future, additional information becomes 
available that indicates that Kirtland’s warblers are present, we recommend that the Ottawa 
reinitiate consultation” (USDI Fish and Wildlife Service 2006a).” 

 
Canada Lynx 
The effects discussion for the Canada lynx focuses on concerns about habitat at the 
programmatic level and discuss changes in gross habitat acres and general implications for prey 
habitat over the short and long-term for the Alternatives 1 through 4.  There are other areas of the 
FEIS that disclose the effects of other program areas that are relevant to the Canada lynx even 
though the effects discussion do not explicitly identify the Canada lynx.  These other discussion 
sections are Transportation, Recreation section’s discussion on OHVs, Vegetation, and other 
portions of the Wildlife section.  The Biological Evaluation (USDA Forest Service 2006) and the 
Biological Assessment (USDA Forest Service 2005h) contain additional and more detailed 
effects discussions on Canada lynx habitat. 
 
Affected Environment 
Habitat amount, composition and arrangement are keys to species presence (abundance and 
distribution) and persistence.  Low quality or limited amounts of habitat may reduce the ability 
of dispersing animals to maintain some degree of presence at the edge of the range (i.e., patches 
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lacking connectivity to source habitats, patches too difficult to locate, patches too dispersed and 
too small to support a lynx).  Reducing the total amount of habitat or changing it into a form that 
is not suitable for use by lynx can influence the distribution of the species.  The Ottawa is at the 
southern edge of range for lynx.  For dispersing animals, the amount of habitat is important 
(along with quality, patch size, interspersion or connectivity, etc.).  Similarly, the Ottawa is near 
the southern edge of snowshoe hare range.  Low conifer cover, which equates to hare habitat, is 
inherently limited on the Ottawa.  Therefore, quantity and availability of snowshoe hares as prey 
is expected to be the primary limiting factor.   
 
Hare carrying capacity is related to the size of conifer patches:  larger patch sizes tend to support 
higher and more stable hare populations over time, with patches greater than 160 hectares (400 
acres) considered the minimum patch size (Buehler and Keith 1982).  On the Ottawa, conifer 
patch sizes tend to be small, and can be widely scattered.  In fact, there are few conifer patches 
exceeding 640 acres, and no conifer patches exceeding 10,000 acres on the Ottawa (Cleland et al. 
2004a).  This is a crucial difference distinguishing the western Upper Peninsula from core lynx 
range in Canada, where coniferous forests dominate the landscape. 
 
Overall, the acreage of conifer-dominated forest types is only about 25% of the Ottawa, or about 
247,000 acres.  Clearly, the acreage of young, dense conifers is limited, and limiting, for hares on 
the Ottawa, with only about 23% of the conifer acreage being less than 60 years of age.  (Note 
that about 10% of the conifer acres do not have stand ages assigned, and thus are not included).  
Only about 15,900 acres (about 2% of the Ottawa) is in prime condition, between the ages of 10-
30 years, for producing hares at this time.   
 
Lowland conifer types are suitable hare habitat at all stand ages, but our analysis indicates the 
highest-quality hare habitats tend to be managed forest types in younger age classes.  
Specifically, jack pine, aspen/fir/spruce and spruce/fir are the best hare habitat.  These forest 
types are harvested using clearcuts on the Ottawa, and have the low conifer cover, which is an 
important component of snowshoe hare habitat. 
 
For purposes of this analysis, lynx denning and foraging habitat will be combined and displayed 
as aspen, short rotation or short-lived conifers, and long-lived conifers.  A detailed analysis of 
lynx habitat is provided in the draft Broad Scale Assessment of Ottawa National Forest Relative 
to Canada Lynx (Forest Service 2005a). 
 
At the programmatic level, lynx habitat is displayed in the following table: 
 
Table 3-45. Lynx Habitat on the Ottawa 

Foraging and 
Denning 

Estimated Acres 
(suitable for lynx 

habitat) 

Suited Acres/% 
(timber definition of 

suitable) 

Unsuited Acres/% 
(timber definition of 

suitable) 
Aspen 199,000 119,400/60 79,600/40 
Short-lived conifer 159,300 36,600/23 122,700/77 
Long-lived conifer 89,600 53,800/60 35,800*/40 
Total 447,900   

*includes approximately 19,000 acres of hemlock 
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Primary cover types that are capable of providing habitat for snowshoe hares include the aspen 
and short-lived conifer forest types with a Forestwide total of 358,300 acres.  Secondary cover 
types that provide red squirrel habitats include the long-lived conifers with a Forestwide total of 
89,600 acres.  These categories are used to simplify the analysis because the short-lived conifers 
can also provide habitat for red squirrels.  
 
Converting currently suitable lynx habitat to unsuitable habitat can happen by either converting it 
to a non-forest condition or converting stands from a forest type suitable for lynx (aspen) to a 
forest type unsuitable for lynx (i.e. sugar maple/yellow birch).   
 
The literature points to physiologic adaptations of the Canada lynx and snowshoe hare for life in 
areas with long cold winters and deep powdery snow conditions (i.e. large foot size and 
relatively small weight loading per unit of foot surface area).  These adaptations are thought to 
convey to lynx a competitive advantage over bobcats and coyotes in preying on snowshoe hares 
(Buskirk 2000). 
 
The analysis of snow depth (USDA Forest Service 2005a) data indicates that first, for the entire 
Upper Peninsula, there is a north to south gradient in snow depth, and that snow depth declines 
with increasing distance from Lake Superior (Anderson 2004).  Second, at a smaller scale, the 
Ottawa tends to a gradient of northwest to southeast resulting in greater snowfall in the northwest 
portion of the Ottawa and declining in a southeasterly direction.  This trend, coupled with 
existing Forest vegetation data, means the portions of the Ottawa that receive the most snow and 
accumulate the highest snow depths coincide with portions of the Ottawa with the least amount 
of foraging habitat. 
 
Direct and Indirect Effects 
Unsuitable as used in this effects discussion for the Canada lynx is not the same as unsuited or 
unsuitable used in the discussion on timber suitability.  Unsuitable is defined here as:  “Areas 
such as lakes, low elevation ponderosa pine forest, and alpine tundra that do not support 
snowshoe hare populations and are not considered to be capable of providing lynx habitat” 
(USDA Forest Service 2000c). 
 
Indicator 1 
The Lynx Conservation Assessment and Strategy (LCAS) included a programmatic planning 
standard limiting on the amount of suitable habitat that can be converted to an unsuitable 
condition to 30%.   
 
The alternatives were analyzed to see if any alternative would exceed the 30% limit on 
unsuitable conditions Forestwide.  Only those acres considered to be lynx habitat (e.g. those 
defined suitable by LCAS), not all Ottawa acres, were considered.  Areas considered to be 
unsuitable as lynx habitat, such as northern hardwoods, were not analyzed.  Lynx denning and 
foraging habitat were combined and displayed by vegetation type. 
 
Clearcut harvest amounts were projected for the four alternatives via modeling efforts (see FEIS, 
Appendix A – Description of the Analysis Process).  It is apparent that none of the four 



                                                                                                               Affected Environment and 
Chapter 3                                                                                         Environmental Consequences 

Ottawa National Forest                             3-137                Final Environmental Impact Statement 

alternatives proposes more clearcut harvest than the 1986 Forest Plan in the first decade (see 
following table).  Alternatives 3-Modified and 4 would include more clearcut harvest acres than 
Alternatives 1 and 2 in the second decade.  None of the four alternatives would propose to 
exceed the 30% LCAS programmatic planning standard, as discussed in more detail in the 
following section. 
 
           Table 3-46. Clearcut Estimates Forestwide (acres per year)* 

Treatment Decade Alternative 1 Alternative 2 Alternative 
3-Modified Alternative 4 

Clearcutting 1 2900 1800 1900 2400
Clearcutting 2 2100 1800 3200 3100

   *Source:  Estimates based on modeling and analysis described in Appendix A of this document.   
  
Conversion of forest types can occur in the absence of management activities, for example 
forests change due to natural processes including succession.  It is estimated that over 90% of the 
aspen allocated to unsuited acres (not managed) would succeed to other forest types.  Jack pine is 
assumed to succeed to either red or white pine, spruce/fir, or northern hardwoods/oak over time 
in the absence of disturbance.  Some of the other short-lived conifers (balsam fir/spruce) are 
assumed to maintain themselves over time, but some would likely convert to northern hardwoods 
or a hardwood/conifer mix. 
 
To simplify the analysis, it is assumed that all aspen would succeed to forest types not capable of 
supporting snowshoe hare or red squirrels.  Also assumed is that short-lived conifers in both the 
managed and unsuited acres would remain in types that provide hare or red squirrel foraging.  
Finally, it is also assumed that the suited and unsuited acres of long-lived conifers (i.e. red pine, 
white pine, and hemlock) would continue to provide red squirrel habitat. 
 
There are approximately 19,000 acres of hemlock all of which are in the unsuited land base and 
are expected to stay as hemlock.  The other long-lived conifers on unsuited lands are expected to 
remain the current type for the next 50 and 150 years. 
 
      Table 3-47. Projected Changes in Suitable Lynx Habitat 

Alternative 
Suited Aspen 

Current 
Condition 

 Estimate of 
Suited Aspen1 

Unsuited 
Aspen 
Acres 

% Change in 
Suitable Lynx 

Habitat. 
Alternative 1 119,415 120,000 79,610 -17.8% 
Alternative 2 119,415 92,000 107,025 -23.8% 
Alternative  
3-Modified 119,415 109,000 97,025 -20.1% 

Alternative 4 119,415 111,000 88,025 -19.6% 
1 Estimates based on modeling and analysis described in Appendix A of this document.   

 
If all of the unsuited aspen in Alternative 1 converts (through successional processes) to 
unsuitable lynx habitat this natural process would represent a decrease of 17.8% (i.e. 79,610 
divided by 447,943) of suitable lynx habitat to unsuitable lynx habitat. 
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Alternatives 2 through 4 would have a higher percentage of unsuitable habitats than Alternative 1 
because they all maintain fewer suited acres of aspen.  Alternative 1 would have the lowest 
amount of change, then Alternative 4, then Alternative 3-Modified, and finally Alternative 2 
would have the largest amount of change from suitable lynx habitat to unsuitable lynx habitat.  
None of the alternatives would reach or exceed the 30% LCAS programmatic planning standard.  
All of them would have some margin for change in amounts of lynx habitats on other ownerships 
to unsuitable conditions before the 30% ceiling would be approached. 
 
The biggest factor in lynx habitat changes on the Ottawa is natural succession.  Amounts and 
types of management activities proposed in any of the alternatives would not create conditions 
expected to exceed the 30% (ceiling). 
 
Management direction common to Alternatives 2 through 4 would be included in the 2006 Forest 
Plan to stay within the 30% ceiling. 
 
Indicator 2 
Indicator number two deals with avoiding changing a large percent of the habitat over a small 
area in a short time.  This is based on a standard from the LCAS to not change more than 15% of 
lynx habitat within to an unsuitable condition within any 10-year period.  The analysis for this 
indicator is completed at the Forestwide scale for this programmatic review. 
 
Review of Forest Plan monitoring information shows that annually during the first 10 years of 
implementing the 1986 Forest Plan, approximately 2,687 acres of timber by clearcut method was 
sold (USDA Forest Service 2003a).  This is the harvest method most likely to impact lynx 
habitat, changing it from a suitable condition to unsuitable.  The rate has been declining so that 
the 15-year annual average for clearcut timber sold was 1,910 acres (USDA Forest Service 
2003a). 
 
Only 6% of the total lynx habitat on the Ottawa was changed from a suitable condition to an 
unsuitable condition for lynx during the first 15 years of 1986 Forest Plan implementation.  The 
changes in suitability resulting from clearcut harvesting are temporary, lasting only until the 
stands have regenerated to a condition capable of supporting lynx prey.  For aspen stands, the 
temporary unsuitable condition would last approximately 3 to 5 years and slightly longer for jack 
pine. 
 
Table 3-48. Acres of Aspen Type Sold, Harvested, and Regenerated 

Activity 
1986 Forest Plan 
(estimates for the 

1st decade) 
10-Year Average 

(1987-1996) 
15-Year Average 

(1987-2001) 

Acres Sold (regeneration) 3,280 2,100 1,562 
Harvest acres 3,280 2,424 2,015 
Site prep.  for natural 
regeneration 2,300 2,436 2,015 

 
Within the aspen portion of lynx habitat, the clearcut treatment has not exceeded (on average) the 
15% in 10 years LCAS standard.  The aspen is the habitat type likely to have the most prescribed 
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treatments.  The mixed lowland conifer is largely allocated to the unsuited land class and not 
much regeneration harvest treatment is likely to be prescribed.  This acreage is expected to 
continue to be in a suitable condition and provide lynx foraging and denning habitat.  The most 
typical long-lived conifer treatment – largely thinnings – do not take place until long after the 
stands have grown out of the sapling stage, which might provide some limited snowshoe hare 
habitat.  In addition, thinnings would not change the long-lived conifers into unsuitable red 
squirrel habitat.  At the Forest level of analysis, the 1986 Forest Plan does not exceed the 15% 
threshold in a decade standard. 
 
Alternatives 1-4 
Information and estimates from modeling and analysis (see FEIS, Appendix A – Description of 
the Analysis Process) have been used to examine whether the alternatives would go over the 
15% threshold or ceiling in a decade (USDA Forest Service 2000b).  Aspen harvest (see Table 3-
47) and site preparation for natural regeneration (see Table 3-49) have been used to calculate 
how Alternatives 1 through 4 would affect this threshold.    
 
Table 3-49. Projects of Lynx Habitat to be Impacted by Aspen Clearcut* 

Activity Period Alternative 1 Alternative 2 Alternative  
3-Modified Alternative 4 

1st Decade 1,600 900 1,000 1,200 
2nd Decade 1,250 1,000 1,500 1,700 

Site Prep for 
Natural 
Regeneration Average 1,425 950 1,250 1,450 
Percent of Lynx Habitat* 3.2% 2.1% 2.8% 3.2% 
*The 2-decade averages were compared against total existing lynx habitat on the Forest.  Estimates based 
on modeling and analysis described in Appendix A of this document.   
 
Looking at these estimates, it is apparent that none of the alternatives would come close to the 
15% suitable habitat condition to unsuitable habitat condition in any 10-year period.  In order to 
exceed 15% in 10 years, treatment activities would have to exceed a total of 67,191 acres or an 
average of 6,719 acres per year.  None of the alternatives are proposing treatment levels in this 
range. 
 
Indicator 3 
The third indicator is also drawn from the LCAS and deals with the concern that snow and snow 
compaction by snowmobiles can impact lynx.  Lynx evolved a competitive advantage in 
environments with deep soft snow, which tends to exclude other predators in winter, a time when 
prey is most limiting (USDA Forest Service, 2000c).  The concern is that snow compaction from 
snowmobiles on trails and roads allow competitors (i.e. coyotes, bobcats) access into lynx 
habitats to compete with lynx for the same limited food supply. 
 
The LCAS has a programmatic planning standard addressing possible effects of exploitation 
competition of coyotes and bobcats on lynx.  The programmatic planning standard reads as 
follows:  “On federal lands in lynx habitat, allow no net increase in groomed or designated over-
the-snow routes and designated snowmobile play areas by LAU [lynx analysis unit] unless the 
designation serves to consolidate unregulated use and improves lynx habitat through a new 
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reduction of compacted snow areas.  Note:  this standard does not apply to ski areas” (USDA 
Forest Service, 2000c). 
 
Snowmobile use on the Ottawa is not a Forest Plan revision issue.  No change in management 
direction relative to snowmobiles is made.  Alternatives 1 through 4 will be discussed together 
for this indicator.  Snowmobile use could be addressed in a future Forest Plan amendment if the 
need arises. 
 
Alternatives 1-4 
As part of the Broadscale Assessment (USDA Forest Service 2005a) the Ottawa conducted an 
analysis of snow conditions on the Ottawa, relative to lynx biology.  The snow depth analysis 
determined that snowfall depth alone did not confer a competitive advantage to lynx over other 
carnivore competitors. 
 
The issue of snow compaction has been raised as an effect that would reduce (to some 
undetermined degree) the competitive advantage accorded to lynx by deep snow over 
competitors like the bobcat and coyote.  It is thought that compacted snow trails could provide 
travel routes allowing lynx competitors’ access to areas previously inaccessible to them due to 
deep snow.  The advantage of the compacted trail does not extend to competitor access to deep 
snow areas (once they leave the trail to forage) unless snow depth in this area does not inhibit or 
restrict competitors movements. 
 
Winter mammal tracking efforts on the Ottawa and nearby indicate that mid-size carnivores are 
using all portions of the Ottawa throughout the entire winter.  Coyotes, bobcats and fishers, all 
thought to be somewhat inhibited by deep powdery snows, are not excluded from the deep snow 
portions of the Ottawa (USDA Ottawa Service 2005a).  This analysis considered snow depth, 
duration of snow pack, distribution of other carnivores, and freeze/thaw events.  The conclusion, 
based on this analysis, is that no area of the Ottawa has the capacity to confer a competitive 
advantage to lynx over these other mid-size carnivores.  Thus, the effects of snow compaction, 
competitive advantage, and access by other competitors are minor issues on the Ottawa.  The 
analysis indicates that the capability of the habitats to supply prey (i.e., hares) for lynx is the 
primary limiting factor.   
 
Cumulative Effects 
Past Actions 
The cumulative effects analysis area is the six counties of the western Upper Peninsula that 
encompass the Ottawa.  Chronologically, the period for past actions includes portions of the late 
19th and early 20th centuries prior to the establishment of the Ottawa National Forest.  Past 
actions also include the period from the establishment of the Forest through the adoption of the 
1986 Forest Plan. 
 
The largest effect resulted from the changes in forest composition, and structure following 
logging at the end of the 19th century and beginning of the 20th century.  Changes in the Ottawa 
landscape are evident by comparing historical land cover maps with current land cover maps 
(Cleland et. al 2004a).  The biggest effects appear to be the decreases in the lowland conifer, red 
and white pine, and mixed conifer acreage from the past to present.   
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The Ottawa and the western Upper Peninsula of Michigan have little boreal forest and are at the 
southern extent of lynx’s potential range.  Historically, the Ottawa had very different forest 
structure, age classes and species composition than it does today (Cleland et al. 2004a).  Prior to 
turn-of-the-20th-century logging (around 1850), as determined from General Land Office notes, 
the Ottawa was dominated by extensive stands of large-diameter hemlock, yellow birch, sugar 
maple and white pine, covering up to 85% of what is today the Ottawa.  Overall, it is thought that 
this old growth community did not produce very many hares (the main prey for lynx) at a 
landscape scale.   
 
Logging, both at the turn-of-the-20th-century and today, increased the acreage and frequency of 
disturbance events, compared to historic return intervals (Cleland et al. 2004a).  Consequently, 
the proportion of the Ottawa’s landscape in younger age classes is higher today than during pre-
settlement times.  This does not equate to a better landscape for lynx, however.  These land-use 
changes have enabled additional predator species to colonize the area, namely coyote, which 
“presumably moved into the Upper Peninsula after 1900” (Baker 1983). 
 
McKelvey (2000b) in reviewing records from 1842-1983, states that lynx were always rare in 
Michigan and were probably gone by the 1930s.  Occurrences after that probably resulted from 
animals migrating to the Upper Peninsula during times of population irruptions and prey base 
collapses to the north in Canada.  Beyer et al. (2001) reviewed all available records of lynx in the 
Upper Peninsula from 1940-1997, and concluded that lynx were very rare or absent from 
Michigan by the late 1930s.   
 
Present Actions 
The Canada lynx is listed by the State of Michigan as endangered.  The lynx was federally listed 
as threatened in April 2000. 
 
Review of Forest Plan monitoring (USDA Forest Service 2003a) suggests that management 
actions, silvicultural prescriptions and harvest treatment in the 1986 Forest Plan have either 
maintained lynx habitat as that (i.e., aspen to aspen), or converted it to another type of lynx 
habitat (i.e., jack pine to red pine).  There have been silvicultural prescriptions that have removed 
aspen from mixed hardwood stands and converted to northern hardwoods.  These stands were 
primarily hardwood stands.  This treatment in itself does represent a net loss of lynx habitat 
because these stands were not providing snowshoe hare habitat.  The data indicates that on a 
Forestwide basis, vegetative management implemented under the 1986 Forest Plan has rendered 
very little suitable lynx habitat as unsuitable.   
 
There has been a recovery of acres of conifers on the Ottawa over the last several decades, (i.e., 
red, white pine, white spruce) through planting programs.  There has also been recovery in 
lowland conifers and increased amounts of balsam fir and spruce in deciduous stands like aspen.  
Considerable browsing of existing conifer stands by persistent high white-tailed deer populations 
over the last decade or more has created a browse line, and reduced the understory shrub layer.  
Current high white-tailed deer densities are inhibiting or retarding conifer regeneration by 
herbivory preventing establishment of dense conifer regeneration needed by snowshoe hare.  The 
effect has been a reduction in the overall quality of these conifer stands as hare habitat, reducing 
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hare density in some conifer areas, and in some cases making a number of these conifer stands 
unusable by snowshoe hare.  The Ottawa is at the south edge of snowshoe hare range, and on the 
edge of the boreal forest, therefore the Ottawa does not have the ecological capability to provide 
large amounts of high quality snowshoe hare habitat or dense populations of snowshoe hares.  
Deer herbivory in some of these lowland conifer stands has had the cumulative effect of reducing 
the capacity of these stands to produce hares thereby reducing available prey base in lynx habitat, 
and making this limiting factor (food supply) worse. 
 
Reasonably Foreseeable Actions 
Providing habitat to conserve the Canada lynx will continue to be a federal responsibility.  Deer 
populations are likely to remain at approximately current levels, with expected impacts from 
white-tailed deer on conifer regeneration success.  The current amount of recreational 
snowmobile use and patterns of use are expected to continue into the foreseeable future.  There 
may be requests for additional designated trails on the Ottawa.  Timber harvest would continue 
on federal, state and private ownerships producing similar cumulative effects on Canada lynx 
and lynx habitat.   
 
Conclusions  
All four alternatives easily comply with Indicators 1 and 2 thus maintaining lynx habitat 
suitability on the Ottawa.  Alternatives 2 through 4 include additional management direction that 
maintains quality and arrangement of lynx foraging and denning habitats. 
 
Determination of Effects for the Canada lynx 
The Ottawa has determined that the preferred alternative “may affect and is not likely to 
adversely affect” Canada lynx.  The context and rationale for this determination are described in 
more detail in the Biological Assessment (USDA Forest Service 2005h) and are summarized 
below. 
 
Analysis for the Canada lynx focused on: 

• Lynx habitat (snowshoe hare and red squirrel habitat on suited and unsuited lands, 
denning habitat, habitat connectivity) 

• Human disturbance and access (OHV and snowmobiles, low standard roads, designated 
trails, dispersed OHV and snowmobile use) 

• Human disturbance affecting lynx mortality (trapping, shooting, competition and 
predation, highway collisions) 

• Human disturbance affecting lynx movements (highways, railroads, land ownership 
patterns, and ski areas and large resorts) 

 
Effects analysis conducted in the Biological Assessment indicates that Canada lynx conservation 
would occur in the preferred alternative (USDA Forest Service 2005h).  The preferred alternative 
incorporated applicable and appropriate conservation measures into 2006 Forest Plan goals, 
objectives, standards and guidelines, based on those presented in the LCAS, which represented 
the best available science at a national level.  The national measures were modified to fit the 
circumstances of the Ottawa. 
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Many aspects of the preferred alternative and the 2006 Forest Plan would proactively benefit or 
have no effect on Canada lynx.  The overall determination of “may affect, not likely to adversely 
affect” was based primarily on the lack of presence of the species on the Forest. 
 
As per Section 7 of the Endangered Species Act, the Ottawa provided a Biological Assessment to 
the USDI Fish and Wildlife Service, requesting consultation and a Biological Opinion (USDA 
Forest Service 2005h).  In its Biological Opinion (March 2006; USDI Fish and Wildlife Service 
2006a), the USDI Fish and Wildlife Service stated: 
 

“[W]e conclude that it is extremely unlikely that Canada lynx are currently present on the 
Ottawa National Forest and we concur with the Ottawa’s determination that the proposed 
Plan is not likely to adversely affect the lynx”. 

 
Bald Eagle 
Affected Environment 
Bald eagles were once nearly extirpated from the northern Great Lakes area, due to habitat loss 
and eggshell thinning caused by DDT (an insecticide) accumulation in the adult eagles.  
Reproduction was nearly non-existent for many years.  Upon banning of DDT, eagle populations 
began to rebound.  Currently, eagle populations across the Upper Midwest are increasing and 
expanding into unoccupied areas.  Bald eagles have exceeded the population recovery goals 
outlined in the regional Bald Eagle Recovery Plan (USDI Fish and Wildlife Service 1983), and 
the species has been proposed for de-listing under the Endangered Species Act of 1973.  The de-
listing proposal is still pending at the time of this writing. 
 
On the Ottawa, there are about 50 breeding pairs, which fledge about 45 chicks in an average 
year (USDA Forest Service 2004g).  Nearly all suitable lakes and rivers have breeding pairs of 
eagles at this time.  The Ottawa is considered a source population for bald eagles at the regional 
level.  The Ottawa is expected to continue to function as a source population for the foreseeable 
future, supplying birds to areas further south, where successful nesting is becoming less 
common.  On the Ottawa, habitat conditions are generally thought to be improving as forests 
recover from turn-of-the-20th-century logging and river drives.  Active management of fish 
populations by the Michigan DNR and the Ottawa is ensuring a steady food supply.  Abundant 
white-tailed deer populations are serving as an auxiliary food supply (e.g., road kills, winter kills 
and predator kills) and have enabled some eagles to remain on the Ottawa year-round, forgoing 
the need to migrate south in the winter.  
 
Direct and Indirect Effects 
Alternatives 1-4 
There is nothing among the range of alternatives that is expected to vary substantially in regards 
to bald eagle protection or provision of habitat.  All the alternatives contain a common set of nest 
site protection measures (see Chapter 2 of the 2006 Forest Plan).  Further, all alternatives favor 
retention of potential nest trees along lakeshores and riverbanks, as well as recruitment of 
additional nest trees in the future.  A viable well-distributed population of eagles, in both the 
near-terms and the long-term, is expected regardless of alternative selected.  
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Cumulative Effects  
The geographic bounds of analysis for bald eagle is generally the Ottawa.  Chronologically, 
consideration is given to how events since the late 1880s have affected eagles and their habitat, 
as well as expected effects over the next few decades from implementation of the 2006 Forest 
Plan.  
 
Accumulation of mercury and other environmental contaminants is expected to adversely affect 
the bald eagle population into the future.  This matter is beyond the influence of the Ottawa, as 
the contaminants are generated via heavy industries located upwind (west and north) of the 
Ottawa.  The contaminants affect reproduction, adult fitness, and adult survival.    
 
Another expected cumulative effect is increasing housing development of privately owned 
lakeshore and riverfront habitats, which may permanently remove nesting habitat for eagles.  
This matter is also beyond the control of the Ottawa, though the lakeshore and riverfront 
property managed as part of the Ottawa should be secure nesting habitat for the foreseeable 
future.   
 
Lastly, water-based recreation, including boating, jet-skis, fishing, etc., has been increasing, and 
is expected to continue to increase.  These activities occur during the nesting season, and have 
the potential to adversely affect reproductive success.  Repeated flushings of adult eagles from 
nests or hunting perches by recreationists during the nesting season has been documented to 
negatively affect fledging rates of young eagles.  Increasing recreational use of area lakes and 
rivers can therefore be expected to result in more disturbance of eagles, more avoidance behavior 
by eagles, and eventually, lower reproductive success of eagles.  This matter too is largely 
beyond the control of the Ottawa, though we do control access to some lakes where eagles nest.  
In these few instances, the Ottawa does not intend to develop additional recreational access.   
 
Conclusions 
In general, all alternatives are expected to maintain a stable and well-distributed eagle population 
across the Ottawa, and all alternatives are expected to have comparable, and minimal, effects on 
individual bald eagles.  All contain the same measures for protection of nests, avoiding 
disturbance during the nesting season, and provision of future nest trees.  Prey base (fish and 
white-tailed deer carcasses) are expected to be abundant under all alternatives. 
 
Determination of Effects for the Bald eagle 
The Ottawa has determined that the preferred alternative “may affect and is likely to adversely 
affect” the Bald eagle.  The context and rationale for this determination are described in more 
detail in the Biological Assessment (USDA Forest Service 2005h) and are summarized below. 
 
Analysis for Bald eagle focused on: 

• Aquatic and terrestrial habitat (nesting and foraging habitat) 
• Human disturbance (recreational activities like fishing, boating, and canoeing) 

 
Many aspects of the 2006 Forest Plan would proactively benefit or have no effect on bald eagles.  
The overall determination of “may affect, likely to adversely affect” was base primarily on the 
potential for human disturbance from recreational activities (i.e., fishing, boating or canoeing). 
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Although protective management guidance would reduce potential for adverse impacts, past 
management experience indicates that some nesting bald eagles are susceptible to harm from 
humans where recreational activities occur in bald eagle habitat.  Although the preferred 
alternative and the 2006 Forest Plan do not intend to increase the amount of recreational use on 
the Ottawa, there exists a potential for harm to bald eagles.  Because of the current healthy 
condition of the population, the adverse impacts are not likely to impede recovery. 
 
As per Section 7 of the Endangered Species Act, the Ottawa provided a Biological Assessment 
(USDA Forest Service 2005h) to the USDI Fish and Wildlife Service, requesting consultation 
and a Biological Opinion. 
 
In its Biological Opinion (March 2006), the USDI Fish and Wildlife Service stated: 
 

“After reviewing the current status of the bald eagle, the environmental baseline for the 
action area, the effects of the proposed action, and the cumulative effects, it is our 
biological opinion that the action, as proposed, is not likely to jeopardize the continued 
existence of the bald eagle.  Critical habitat for this species has not been designated; 
therefore no destruction or adverse modification of critical habitat is anticipated” (USDI 
Fish and Wildlife Service 2006a). 

 
The bald eagle population on the Forest has increased over the past 40 years.  The 
proposed Plan will continue the proactive and protective management of bald eagles, as 
directed by the NSBERP [Northern States Bald Eagle Recovery Plan].  Some activities, 
specifically recreation, may cause localized decreases in reproduction and numbers of bald 
eagles.  We believe that, while this level of adverse effects remains, the proposed action, 
taken together with cumulative effects, is not reasonably expected to, directly or indirectly, 
reduce appreciably the likelihood of both the survival and recovery of the bald eagle in the 
wild by reducing the species’ reproduction, numbers, or distribution within the action 
area.”   

Regional Forester’s Sensitive Species 
A full analysis of effects to Regional Forester’s Sensitive species is presented in the biological 
evaluation (USDA Forest Service 2006).  Initial analysis of Regional Forester’s Sensitive species 
was completed in the SVE (refer to Appendix E, Species Viability Evaluation, of this document).  
Ottawa biologists and aquatic ecologists analyzed all Regional Forester’s Sensitive species.  The 
following narrative covers mainly those species where a measurable change in habitat was 
expected due to either management actions or natural succession. 
 
Spruce Grouse 
The spruce grouse inhabits northern coniferous-forested ecosystems.  Currently, the spruce 
grouse is distributed from the northern limits of spruce forest south into the mountains of Oregon 
and Wyoming, and east across the northern tier of states from Minnesota eastward.  The spruce 
grouse is considered declining to rare in the southern part of its range, which includes the 
Ottawa.  The spruce grouse is a mid-successional species.  Habitat requirements include short-
needled conifers and trees with live branches at ground level, such as earlier successional jack 
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pine, wet spruce forest, and boreal forest.  An understory of berry producing plants, especially 
Vaccinium (e.g., blueberry, huckleberry) is also needed.  This species is a year-round resident 
that forages entirely on short conifer needles during the winter months.  The spruce grouse relies 
on branches at ground level for nesting cover.   
 
Alternative 1 
In Alternative 1 the total acreage of short-lived conifers is approximately 17,000 acres of jack 
pine, 51,000 acres of balsam fir/spruce and 91,000 acres of mixed lowland conifer, for a total of 
about 159,000 acres.  The suited portion of these total acres is about 9,000 acres of jack pine and 
6,000 acres of the balsam fir/spruce type, which would have scheduled harvest.  The remaining 
8,000 acres of jack pine, 45,000 acres of balsam fir/spruce and 91,000 acres of mixed lowland 
conifers would be in the unsuited class (i.e., no scheduled timber harvest).  The suited acres 
would remain as jack pine, or balsam fir/spruce through silvicultural prescription and harvest 
treatments.  Some of the acres of short-lived conifers classed as unsuited would change or 
succeed to other forest types through the action of natural processes (i.e., insect, disease, wind 
throw, fire).  The 2006 Forest Plan would allow silvicultural treatments on unsuited acres to meet 
wildlife habitat objectives.  Most of the 8,000 acres of jack pine would succeed to other conifer 
species.  It is estimated that in 50 years, 66% of the jack pine would have succeeded to balsam 
fir/ spruce, 15% to other mixed conifers, and 15% would succeed to hardwood forest type.  In the 
balsam fir/spruce type in 50 years 5% would still be predominately balsam fir, while 93% would 
succeed largely to white spruce.  The mixed lowland conifer would still be mixed lowland 
conifer but composition within the type may change in 50 years with a decrease in balsam fir and 
increases in the component of white spruce.  
 
The development of early seral stages of jack pine and balsam fir/spruce would be a positive 
effect by providing areas of brood rearing, security, and foraging habitats for spruce grouse.  The 
mid and late seral stages would provide winter foraging habitat for the spruce grouse and the 
amount of this habitat would not be limiting for spruce grouse on the Ottawa.  The balsam 
fir/spruce and mixed lowland conifers are also habitats for the spruce grouse.  The majority of 
these acres are in the unsuited land class and would continue to age, and provide large amounts 
of late seral stage conditions and low amounts of early seral and mid seral stage conditions.   
 
The low amounts of expected early seral condition in the mixed lowland conifers (as a secondary 
habitat) would not provide much brood rearing security and foraging habitat for the spruce 
grouse.  The low amount of early seral conditions would be the limiting factor for spruce grouse 
populations within the mixed lowland conifer habitat.  Spruce grouse populations would persist 
within this habitat at very low levels of abundance, with distribution associated with areas of 
early seral stage conditions in the mixed lowland conifers that would be expected to develop 
from natural processes. 
 
Alternatives 2-4 
The effects on spruce grouse are very similar to the effects discussed under Alternative 1.  The 
reasons are: 1) changes in the acres of jack pine affect less than one percent of the total NFS 
acres, 2) approximately 136,000 of the 159,000 acres of short-lived conifers on the Ottawa 
would be allocated to the unsuited category across all the alternatives.  Alternatives 2 through 4 
do not provide for increases in short-lived conifers on the Ottawa (above current levels).  
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Alternatives 2 through 4 appear to maintain the amounts of short-lived conifers in both the 
current condition and as a part of the Ottawa long-term desired condition, similar to Alternative 
1.  However, implementation of standards and guidelines, designed to improve conditions for 
Canada lynx, would be expected to provide more early-seral conifer habitats, and improve other 
important habitat parameters to benefit spruce grouse.  Therefore, under Alternatives 3-Modified 
and 4, spruce grouse would be expected to persist in small populations where suitable habitat 
exists.  However, Alternative 2 would maintain fewer acres of suitable spruce grouse habitat and 
the likelihood of persistence would be lower in the long-term (e.g. >50 years). 
 
Cumulative Effects for All Alternatives 
The geographic bounds of analysis for spruce grouse is the Ottawa.  Chronologically, 
consideration is given to past events (since the late 1800s) which have influenced spruce grouse 
habitat on the Ottawa, as well as expected effects from implementing the Plan alternatives over 
the next few decades.  The current arrangement of the short-lived conifers was affected by past 
actions as discussed earlier (see Kirtland’s warbler and Game Species sections).  
 
Past Actions 
The current arrangement of the short-lived conifers was affected by past actions as discussed 
earlier (see Kirtland’s warbler and Game Species sections).  
 
Present Actions 
Jack pine management on federal and state ownerships has de-emphasized the harvest and 
conversion of jack pine to red pine and features maintenance of a jack pine component on the 
landscape as discussed earlier (see Kirtland’s warbler discussion). 
 
Presently there is very little active management of balsam fir/spruce or mixed lowland conifers 
taking place on the landscape.  Some currently non-forested (lowland brush) areas are reverting 
to a forested condition with mixtures of balsam fir, spruce, cedar and tamarack, resulting in a 
small increase in these types on the Ottawa and across the landscape.  The current white-tailed 
deer populations with high herbivory pressures are limiting the regeneration of these types, 
leading to long-term changes in structure and composition within this portion of short-lived 
conifers.  The mix of effects due to successional changes overlain with the effects of herbivory 
are difficult to estimate but are important.  The lack of short-lived conifer regeneration would 
reduce the quality of these habitats for spruce grouse. 
 
Reasonably Foreseeable Future Actions 
Improving Kirtland’s warbler habitat and Canada lynx habitat would also improve habitat for 
spruce grouse by retaining jack pine on site.  The changes in the 159,000 acres of balsam 
fir/spruce and mixed lowland conifers would be very small over the long-term.  The changes 
would not be expected to have any effects on the spruce grouse because these types are 
secondary habitats for these species.  
 
Biological Evaluation Determination 
The BE analyzed impacts of each alternative on Regional Forester’s Sensitive Species.  A 
determination of ‘may impact individuals, but is not likely to cause a trend toward federal listing 
or loss of viability’ was made for the spruce grouse under Alternative 3-Modified.  A complete 
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listing of determinations is presented in Appendix G of the FEIS (Threatened, Endangered and 
Sensitive Species) and the BE (USDA Forest Service 2006b). 
 
Northern Goshawk 
Goshawks utilize a variety of vegetation types in the Lake States Region as nesting habitat, 
including mid-aged to older conifer stands, aspen stands, mixed hardwood/conifer stands, and 
northern hardwood stands (Rosenfield et al. 1998).  Canopy closure of stands may be an 
important factor determining suitability for use as nesting habitat.  Rosenfield et al. (1998) 
reported an average total canopy closure for goshawk nests in Wisconsin of 82%.  The Ottawa 
appears to have an abundance of suitable nesting habitat for goshawks, much of which is 
currently unoccupied.   
 
On the Ottawa, maple (Acer species) seems to be the most frequently used nest tree, though 
several other tree species are commonly used.  New and alternative nests are usually located 
within 300 meters (330 yards) of the previous nest sites; therefore, management of entire nest 
territories is preferable to protecting only individual nest trees/sites (USDA Forest Service 
1993a).  The post-fledging area is a mixture of forest conditions intermediate between the closed 
canopy of the nest stands and the more open foraging area encompassing the entire nesting 
territory.   
 
Goshawks prey on a wide range of medium sized prey and do best where variety and stability of 
prey is assured.  Some research in the western Upper Peninsula (Lapinski and Bowerman 2000) 
indicates that areas of regenerating forest, especially aspen and spruce/fir/cedar, may also be 
important to goshawks in terms of prey production (especially ruffed grouse and snowshoe hare).  
Erdman et al. (1998) found that annual productivity in northeastern Wisconsin goshawks is 
directly correlated to regional densities of snowshoe hares and ruffed grouse.  Given the fact that 
two of the largest common prey species (ruffed grouse and snowshoe hare) depend on young 
forests, it is apparent that a mixture of old and young habitat conditions are essential for 
successful nesting by goshawks. 
 
Alternative 1 
In Alternative 1, approximately 7-17% of the suited acres on the Ottawa have a desired condition 
of long-lived conifers, which goshawks could use for nesting and foraging.  This is the lowest 
amount of long-lived conifer among the four alternatives considered.  Alternative 1 allocates 
approximately 6% of the Ottawa, or about 62,000 acres of NFS land, to MA 4.1, which is the 
primary MA that emphasizes long-lived conifers.  The desired condition for MA 4.1 is to have 
45 – 70% of lands in long-lived conifer types.  Alternative 1 would be least favorable of the four 
alternatives for goshawks in regard to the amount of long-lived conifer nesting habitat.   
 
Under Alternative 1, approximately 40-58% of the suited acres on the Ottawa have a desired 
condition of northern hardwoods.  Of that amount, approximately 53% - 63% would be managed 
under uneven-aged management, whereas approximately 37-47% would be managed under 
even-aged management.  Stands managed uneven-aged would, over time, provide more of a 
closed-canopy condition, dominated by sugar maple, with features such as large-diameter trees, 
snags, and downed logs.  Stands managed even-aged would have a more diverse mix of species 
(including mid-tolerants such as yellow birch, ash, oak, black cherry), and generally denser 
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understory vegetation during initial periods of stand development, due to the abundance of 
sunlight on the ground during the regeneration phase.  Uneven-aged management would provide 
better goshawk nesting habitat but both types of management would provide suitable nesting and 
foraging habitat. 
 
Aspen and aspen mixed stands appear to be very important for goshawk prey base.  
Approximately 120,000 acres of aspen and aspen mixed stands would be on land that is suitable 
for timber management.  This is the most of any alternative analyzed.  However, Alternative 1 
does not contain explicit management direction for nest site protection measures or for 
maintenance of aspen patches within northern hardwood landscapes to serve as foraging habitat.  
 
Over 50% of the Ottawa would be classified as unsuited under any alternative, however, and that 
much of the northern hardwoods acreage in the unmanaged group would trend toward older, 
relatively closed canopy forest over time, which would generally provide good goshawk nesting 
habitat. 
 
Alternative 2 
Under Alternative 2, approximately 9-20% of the suited acres on the Ottawa would have a 
desired condition of long-lived conifers.  This is the highest amount among the four alternatives, 
although Alternatives 2 through 4 are only slightly different in this regard.  Alternative 2 
allocates approximately 14% of the Ottawa, or about 136,000 acres of NFS land, to MA 4.1a, 
which is the primary MA that emphasizes long-lived conifers.  The desired condition for MA 
4.1a is to have 30-60% of lands in long-lived conifer types.  Alternative 2 would be more 
favorable than Alternative 1, and roughly equal to Alternatives 3-Modified and 4, for goshawks 
in regard to the amount of long-lived conifer nesting habitat. 
 
Under Alternative 2, approximately 43-59% of the suited acres on the Ottawa would have a 
desired condition of northern hardwoods.  Of that amount, approximately 72-85% would be 
managed under uneven-aged management, whereas approximately 15-28% would be managed 
under even-aged management.  Uneven-aged management would provide better goshawk nesting 
habitat but both types of management would provide suitable nesting and foraging habitat. 
 
Approximately 92,000 acres of aspen and aspen mixed stands would be on land that is suitable 
for timber management.  This is somewhat less than what would be maintained under Alternative 
1 and could result in some negative impacts in terms of a loss of prey production for goshawks.  
The amount of aspen on suitable acres is projected to be maintained throughout the life of the 
2006 Forest Plan.  
 
Alternative 3-Modified 
Under Alternative 3-Modified, approximately 8-20% of the suited acres on the Ottawa would 
have a desired condition of long-lived conifers.  This is only slightly less than Alternative 2, but 
more than Alternative 1.  Alternative 3-Modified allocates approximately 14% of the Ottawa, or 
about 138,000 acres, to MA 4.1a, which is the primary MA that emphasizes long-lived conifers.  
The desired condition for MA 4.1a is to have 30-60% of lands in long-lived conifer types.  
Alternative 3-Modified would be more favorable than Alternative 1, and roughly equal to 
Alternatives 2 and 4, for goshawks in regard to the amount of long-lived conifer nesting habitat.   
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A majority of the acres managed for northern hardwoods would be managed uneven-aged 
(approximately 81%).  Alternative 3-Modified is intermediate between Alternatives 1 and 2 in 
terms of total acres being allocated to northern hardwoods.  Uneven-aged management would 
provide better goshawk nesting habitat but both types of management would provide suitable 
nesting and foraging habitat during some stages of stand development. 
 
Approximately 109,000 acres of aspen and aspen mixed stands would be on land that is suitable 
for timber management.  This amount is intermediate between Alternatives 1 and 2.   
 
Alternative 4 
Under Alternative 4, approximately 7-20% of the suited acres on the Ottawa would have a 
desired condition of long-lived conifers.  This is slightly less than Alternatives 2 and 3-Modified, 
but more than Alternative 1.  Alternative 4 allocates approximately 13% of the Ottawa, or about 
114,000 acres of NFS land, to MA 4.1a, which is the primary MA that emphasizes long-lived 
conifers.  The desired condition for MA 4.1a is to have 30-60% of lands in long-lived conifer 
types.  Alternative 4 would be more favorable than Alternative 1, and roughly equal to 
Alternatives 2 and 3-Modified, for goshawks in regard to the amount of long-lived conifer 
nesting habitat.   
 
A majority of the acres managed for northern hardwoods would still be managed uneven-aged 
(range of 63-76%), although this is less than Alternative 3-Modified, and considerably less than 
Alternative 2.  Alternative 4 has more total acres being allocated to northern hardwoods than 
Alternative 1, though considerably less than for either Alternatives 2 and 3-Modified.  Uneven-
aged management would provide better goshawk nesting habitat but both types of management 
would provide suitable nesting and foraging habitat. 
 
Approximately 111,000 acres of aspen and aspen mixed stands would be on land that is suitable 
for timber management, which is intermediate between Alternatives 1 and 2, and slightly more 
than Alternative 3-Modified.   
 
Effects Common to All Alternatives 
All alternatives currently have approximately 199,000 acres typed as aspen and aspen mixed 
stands (suited and unsuited lands), even though many of these acres are overmature and in 
decline.  In all alternatives, this unsuited aspen forest acreage is 79,000 acres.  The acres of aspen 
on lands unsuited for timber production would follow succession typical for their landtype; in 50 
years, approximately 14% would still be aspen or mixed aspen stands.  The majority would 
convert to hardwoods.  In 150 years, there would be approximately 2% of the unsuitable acres 
with aspen.  
 
Goshawks are expected to do well in the first decade of the 2006 Forest Plan as the unsuited 
acres age.  In the second decade, this habitat would start declining along with the wildlife species 
associated with it.  The decline would not be abrupt allowing species to adapt or move from the 
area.  However, in the long-term, aspen is expected to be reduced in the lands that are not suited 
to timber management, which would affect goshawk prey species.  At present, there are 
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approximately 15,000 acres of 0-10 year old aspen.  This amount is expected to be maintained or 
increased throughout the next 150 years. 
 
All alternatives would allow vegetation treatment on some unsuitable acres for the maintenance 
of aspen.  The proposed standards and guidelines would reduce disturbance in unsuited lands, 
specifically riparian areas, which would lead to a more mature forested condition with abundant 
snags, cavity trees, downed wood, and undergrowth.  However, these areas would also allow for 
the creation of openings and early seral forest (i.e. aspen) through natural disturbances.  
Although the proposed width of riparian area boundaries is different in Alternative 1 when 
compared to Alternatives 2 through 4, these riparian corridors, in some instances, would include 
adjacent upland areas.  Upland portions of riparian corridors would be managed somewhat more 
intensively, consistent with its role as a transition zone between riparian area and upland forest.  
Infrequent, small openings would be created as needed to provide habitat for opening dependent 
riparian species.  See Chapter 2 of the 2006 Forest Plan for more information. 
 
Cumulative Effects 
The geographic bounds of analysis for goshawk is the Ottawa.  Chronologically, consideration is 
given to how past events (since the late 1800s) influenced goshawk habitat on the Ottawa, as 
well as expected effects of implementing Forest Plan alternatives over the short-term (20 to 30 
years) and long-term (50+ years). 
 
Past Actions  
Much of the Ottawa and surrounding areas were heavily logged in the early 1900s.  Clearcutting 
and burning likely led to the near-extirpation of goshawks as well as decreased the total acreage 
of suitable habitat.  Timber harvest, road building, and other forest uses may have disturbed 
goshawks during nesting.  Past stand management designed to restore mature forest stand 
structure (e.g., woody debris) and composition may have benefited goshawks.   
 
Present Reasonably Foreseeable Future Actions 
Nest surveys and implementation of goshawk nest and territory protection measures have 
protected nests (on the Ottawa) from destruction and disturbance during nesting, as well as 
protecting or enhancing goshawk foraging habitat where possible.  
 
In general, the trend toward older, later-successional forests is expected to continue into the 
future, on both NFS and private lands.  Thus, there should be an abundance of goshawk nesting 
habitat on and near the Ottawa, but a general decline in suitable foraging habitat (young forest). 
 
Trends in development of private lands for residential purposes would likely lead to increased 
parcelization, which may fragment goshawk nesting habitat to some extent.  This could 
potentially lead to an increased risk of human disturbance of nesting goshawks.  
 
Trends in recreational use of NFS land, especially increases in motorized recreation (OHVs, in 
particular) could also result in a greater potential for disturbance of nesting habitat, at least on 
portions of the Ottawa where such use is most prevalent. 
 



Affected Environment and 
Environmental Consequences                                                                                        Chapter 3 

Final Environmental Impact Statement                    3-152                         Ottawa National Forest 

Conclusion 
All of the alternatives would provide an abundance of suitable nesting habitat for goshawks, 
particularly when the large amount of northern hardwood acreage on the Ottawa is combined 
with acreage in long-lived conifers.  Alternatives 2 through 4, with their emphasis on long-lived 
conifers, would probably provide more nesting habitat overall than Alternative 1, but in terms of 
impact on goshawks overall the difference between any of the alternatives would likely not be 
substantial.  Alternatives 1 and 4, with their emphasis on more even-aged management (of aspen 
and other types including northern hardwoods), would provide more goshawk foraging habitat, 
which appears to be more of a limiting factor than nesting habitat on the Ottawa.  All four 
alternatives would result in a decline in goshawk foraging habitat (aspen) over the long-term, 
with Alternative 2 resulting in the greatest decline.  
 
The guidelines in Alternatives 2 through 4 related to regeneration of aspen patches within large 
patches of northern hardwoods as prey production areas for goshawk may help attract goshawks 
to some portions of the Ottawa that would otherwise not produce sufficient prey to support a 
nesting pair.   
 
Considering all of the above, it is likely that goshawks would remain viable here under any of the 
four alternatives.  Alternative 2 is likely to be the least favorable to goshawks over the long-term, 
as it would have the greatest decline in foraging habitat.  All four alternatives would provide 
abundant goshawk nesting habitat in the future.  
 
Biological Evaluation Determination 
The BE analyzed impacts of each alternative on Regional Forester’s Sensitive Species.  A 
determination of ‘may impact individuals, but is not likely to cause a trend toward federal listing 
or loss of viability’ was made for the Northern goshawk under Alternative 3-Modified.  A 
complete listing of determinations is presented in Appendix G (Threatened, Endangered and 
Sensitive Species) of the FEIS and the BE (USDA Forest Service 2006b). 
 
Red-shouldered hawk 
This Regional Forester’s Sensitive woodland raptor species occurs in low numbers on the 
Ottawa.  The species is at the northern edge of its range in the Upper Peninsula.  Preferred 
habitat for red-shouldered hawks is typically described as mature floodplain hardwood forests, 
mature upland hardwood forests that contain either seasonal or permanent ponds, or streams with 
beaver impoundments.  Red-shouldered hawks prey primarily on small amphibians such as frogs 
and salamanders, which is why water is an important habitat feature (Cooper 1999). 
 
Effects Common to All Alternatives 
Under any of the four alternatives, a large portion of the Ottawa would consist of the northern 
hardwoods forest type, which is the preferred habitat type for this species.  Approximately 50% 
of all forested NFS lands on the Ottawa (suited and unsuited land), or about 457,000 acres, are 
currently classified as northern hardwood.  This amount would tend to increase over time, as 
some aspen and conifer types on unsuited lands gradually succeed to northern hardwoods in the 
absence of active vegetation management.  On the suited land base, all four alternatives would 
maintain at least 38% of the Ottawa in northern hardwoods, and up to 59%.  Much of this 
hardwood acreage would continue to mature under any alternative, enhancing its value to red-
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shouldered hawks over time.  The differences among alternatives for this species relate mostly to 
the proportion of northern hardwoods managed uneven-aged vs. even-aged. 
 
Alternative 1 
Alternative 1 would manage the highest proportion of northern hardwoods under the even-aged 
system of the four alternatives.  Approximately 36% of northern hardwood stands (suited land 
base) would be under even-aged management.  Even-aged management is less favorable to the 
red-shouldered hawk, since it results in a period where the stand is regenerating all at once.  
Stands that are in this regenerating, or young forest stage, would have little or no value to red-
shouldered hawks until they are several decades old or older.  Even under this alternative, 
however, the majority of northern hardwood stands would still be managed under the uneven-
aged system, which would provide better habitat. 
 
Alternative 1 provides only very general management direction related to protection of riparian 
areas that are important to this species, such as streams and woodland ponds. 
 
Alternatives 2-4 
Alternatives 2 through 4 would all manage a higher proportion of northern hardwood acres under 
the uneven-aged system than would Alternative 1.  In relative terms, Alternative 2 would have 
the most uneven-aged hardwood management, followed by Alternative 3-Modified, then 
Alternative 4.  Therefore, Alternative 2 would likely provide the most suitable habitat for red-
shouldered hawks over the long-term. 
 
Alternatives 2 through 4 all contain management direction related to protection of riparian 
habitats that are important to this species, such as woodland ponds and streams.  From this 
perspective, these three alternatives would all be preferred over Alternative 1. 
 
Cumulative Effects 
The geographic bounds of analysis for red-shouldered hawk is the Ottawa.  Chronologically, 
consideration is given to how recent past management (last 20-30 years) has influenced habitat 
for this species, as well as expected effects from implementation of  the 2006 Forest Plan over 
the short-term (20-30 years) and long-term (50+ years). 
 
Some suitable habitat for red-shouldered hawks may be provided on intermingled private lands 
within the Ottawa, but the amount is probably relatively minor in relation to NFS lands.  Most 
hardwood stands under corporate ownership are managed somewhat more intensively than NFS 
lands, often resulting in lower canopy closure and smaller-diameter trees, which do not provide 
high quality red-shouldered hawk habitat.  Some of these larger corporate parcels are now being 
subdivided and sold to private non-industrial owners, whose objectives tend to be somewhat 
different.  Some of this privately owned hardwood acreage could eventually become better 
habitat, although the increased human use and additional developments (roads, residential 
structures, etc.) that tends to occur on smaller private, non-industrial parcels may tend to 
discourage use by red-shouldered hawks. 
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As with NFS lands, some private lands currently in other forest types (aspen, conifers) would 
likely succeed to northern hardwoods over time in the absence of active vegetation management.  
This would, probably tend to increase the amount of suitable habitat for this species over time. 
 
Conclusion 
Alternative 2 would be preferred overall for red-shouldered hawks, due to the relatively high 
proportion of northern hardwoods managed uneven-aged in this alternative, and in addition to the 
protection afforded to riparian areas through management direction (see Water Resources section 
for more discussion).  Alternative 1 would be least preferred, due to greater emphasis on even-
aged hardwood management, and lack of specific standards or guidelines related to protection of 
riparian areas.  All four alternatives, however, would likely provide an abundant amount of 
habitat for this species over the long-term, due partly to the large amount of northern hardwoods 
on unsuited lands that would increase in value as habitat for this species over time.  As the 
Ottawa is on the fringe of the range for this species, however, the best outcome that could be 
expected under any alternative would be for the species to persist here in low numbers. 
 
Biological Evaluation Determination 
The BE analyzed impacts of each alternative on Regional Forester’s Sensitive Species.  A 
determination of ‘may impact individuals, but is not likely to cause a trend toward federal listing 
or loss of viability’ was made for the red-shouldered hawk under Alternative 3-Modified.  A 
complete listing of determinations is presented in Appendix G (Threatened, Endangered and 
Sensitive Species) of the FEIS and the BE (USDA Forest Service 2006b). 
 
Black-backed Woodpecker 
This Regional Forester’s Sensitive Species is closely associated with boreal coniferous forest, 
both short-lived conifer (jack pine, balsam fir) and some long-lived conifer (black spruce, white 
pine).  In particular, conifer forests containing dead, dying, and downed trees as a result of fire, 
insect infestation, wind damage, timber harvest, or other disturbance factors are preferred.  The 
species occurs in low numbers on the Ottawa.  It would likely never be abundant, as the Ottawa 
is on the southern edge of the range of this boreal species. 
 
Considering this habitat preference, the alternatives that allocate the most acres to both short- 
and long-lived conifers would favor black-backed woodpeckers.  Alternatives 2 through 4 would 
be similar in this regard.  These alternatives all emphasize restoration of long-lived conifers, 
without reducing emphasis on short-lived conifers.  Alternative 2 would be less favorable 
overall, due to a slightly lower acreage in short-lived conifers, compared to Alternatives 1, 3-
Modified and 4.  Therefore, under Alternatives 1, 3-Modified and 4, the black-backed 
woodpecker would be expected to persist in small populations where suitable habitat exists.  
However, Alternative 2 would maintain fewer acres of suitable habitat and the likelihood of 
persistence would be lower in the long-term (e.g. >50 years).   
 
Cumulative Effects 
The geographic bounds of analysis for this species is the Ottawa.  Chronologically, consideration 
is given effects of past events since the late 1800s, as well as expected effects from 
implementation of the 2006 Forest Plan over the short-term (20-30 years) and long-term (50+ 
years). 
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As discussed previously for other species, most long-lived conifer types, such as white pine, 
have decreased considerably on the Ottawa since the mid-1800s, due to early timber harvest and 
lack of regeneration.  Alternatives 2 through 4 emphasize restoration of long-lived conifers.  
Short-lived conifer types such as jack pine are expected to decline over time under all 
alternatives, as some jack pine stands convert to other types.  Black spruce and other mixed 
swamp conifer types are expected to remain at about current levels under all alternatives.   
It should be noted, however, that all four of the alternatives would result in a reduction of jack 
pine and balsam fir over time on the Ottawa as a whole (both suited and unsuited lands).  This 
would result in a decline in suitable habitat for black-backed woodpeckers in these forest types 
over the long-term, although there may be some benefits in the short-term as these areas become 
decadent and provide more dead and dying trees for foraging.  Black spruce and mixed swamp 
conifer stands, which are all classified as unsuited under all alternatives, would tend to remain in 
these forest types over the long-term, and would thus continue to provide some habitat for this 
species. Under all alternatives the black-backed woodpecker would continue to persist on the 
Ottawa, but at population levels slightly lower than present population levels. 
 
Biological Evaluation Determination 
The BE analyzed impacts of each alternative on Regional Forester’s Sensitive Species.  A 
determination of ‘may impact individuals, but is not likely to cause a trend toward federal listing 
or loss of viability’ was made for the black-backed woodpecker under Alternative 3-Modified.   
A complete listing of determinations is presented in Appendix G of the FEIS (Threatened, 
Endangered and Sensitive Species) and the BE (USDA Forest Service 2006b). 
 
Four-toed Salamander 
This salamander requires moist, mature, deciduous forest, with high quality leaf litter and an 
abundance of downed logs and stumps in advanced stages of decomposition.  Woodland ponds 
or wetlands with open water are required for breeding.  On the Ottawa, linear forested wetlands 
that are interspersed throughout much of the northern hardwood acreage seem to be favored by 
this species for breeding (Casper 2004).   
 
In general, this species would be favored by hardwood management that tends to retain a closed-
canopy or near-closed-canopy forest, with larger trees, downed logs, and moist conditions at the 
ground level.  Alternative 2, with its emphasis on uneven-aged hardwood management, would be 
best at providing these conditions.  Alternative 3-Modified would be next preferred, followed by 
Alternative 4, then Alternative 1.  Alternatives 1 and 4 would be least preferred since they have 
the highest amounts of even-aged management, which would result in periods of young, 
regenerating forest that would not provide suitable habitat for this species.  However, even 
Alternatives 1 and 4 would manage more acres of northern hardwood uneven-aged than even-
aged, so both alternatives would still result in large amounts of suited habitat for this species. 
 
Alternatives 2 through 4 all contain standards and guidelines, which serve to protect riparian 
areas, including the woodland ponds and linear wetlands that this species utilizes for breeding.  
From that perspective, any of these three alternatives would be preferred over Alternative 1. 
Overall, habitat quality for this species should increase over time on the Ottawa, regardless of 
which alternative is selected.  This would be expected due to the large portion of the Ottawa 
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classified as unsuited land, much of which would eventually succeed into late-seral hardwood 
forests with downed logs, moist conditions, etc., favored by this species.  In addition, the aging 
of the Ottawa in general (suited and unsuited lands), which would occur under any alternative, 
would tend to favor the species. 
 
Cumulative Effects 
The geographic bounds of analysis for four-toed salamander is the Ottawa.  Chronologically, 
consideration is given to how past events (since the late 1800s) influenced habitat, as well as 
expected effects of implementation of the 2006 Forest Plan over the short-term (20 to 30 years) 
and long-term (50+ years). 
 
Timber harvest of the late 1800s and early 1900s undoubtedly reduced amount and quality of 
habitat for this species by converting the preferred mature northern hardwood forests to mostly 
young, brushy habitats.  Since then, these forests have been in a recovery mode, and habitat for 
four-toed salamanders has been increasing as well.  This trend would be expected to continue 
under any of the four Forest Plan alternatives, as described above.  Thus, the species should 
remain moderately abundant in the short-term and probably increase in abundance in the long-
term under any of the alternatives. 
 
Biological Evaluation Determination 
The BE analyzed impacts of each alternative on Regional Forester’s Sensitive Species.  A 
determination of ‘may impact individuals, but is not likely to cause a trend toward federal listing 
or loss of viability’ was made for the four-toed salamander under Alternative 3-Modified.  A 
complete listing of determinations is presented in Appendix G (Threatened, Endangered and 
Sensitive Species) of the FEIS and the BE (USDA Forest Service 2006b). 

Other Key Species 
Barred Owl 
Barred owls are included in this analysis because they are a species of management concern.  
Barred owls are a relatively common, year-round resident bird species associated with late-seral 
habitats.  Suitable habitat typically consists of mid-aged to older northern hardwood or mixed 
hardwood/conifer stands with adequate large-diameter cavity trees for nesting.  Additional 
suitable habitat for this species is developing each decade as forests of the Ottawa continue to 
recover from large-scale harvest and disturbance at the turn-of-the-20th-century.  This trend is 
expected to continue regardless which of the four alternatives is selected. 
 
Alternative 2 would likely provide the most suitable habitat overall for this species, since it 
would result in the most acres with a continuous or near-continuous canopy of older, larger trees.  
Alternatives 3-Modified, 4, and 1, would follow in that order.  The emphasis on even-aged 
management in Alternatives 1 and 4 would make these alternatives somewhat less favorable to 
barred owls overall, since regenerating stands lack the large-diameter trees needed by the species 
for nesting and foraging. 
 
When considering the large portion of the Ottawa (>50%) that would be classified as unsuited 
land under any alternative, however, it can be seen that any of the four alternatives would tend to 
be favorable to barred owls in the long-term.  Forests on much of this unsuited land base would 
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tend to succeed over time to late-successional forest types, typically northern hardwoods or 
hardwood/conifer mixes.  Much of these forests would be suitable habitat for barred owls. 
 
New management direction in Alternatives 2 through 4 related to retention of snags and downed 
woody debris would also help maintain or enhance habitat features that are important to barred 
owls.  Additional emphases on long-lived conifers, restoration of hemlock and white pine, and 
development of large diameter long-lived conifers in riparian areas would also be expected to 
benefit barred owls. 
 
Cumulative Effects 
The geographic bounds of analysis for this species is the Ottawa.  Chronologically, consideration 
is given to how past events (since the late 1800s) have influenced barred owl habitat, as well as 
expected effects from implementing Plan alternatives over the next several decades. 
 
The timber harvest of the late 1800s and early 1900s undoubtedly greatly reduced habitat 
quantity and quality for this species, as mature hardwood stands were converted mostly to young, 
brushy habitats.  Since that time, barred owl habitat has been in a recovery mode.  Additional 
suitable habitat for barred owls is developing each decade as these areas continue to age and 
individual tree sizes increase.  This trend is expected to continue over both the short-term (20-30 
years) and long-term (50+ years) regardless which of the four alternatives is selected.  
Alternatives 2 through 4 contain specific management direction related to snags, long-lived 
conifer restoration, and others, which would even further enhance barred owl habitat over time. 
 
Game Animals 
This section assesses the alternatives’ effects upon game species, primarily white-tailed deer, 
grouse, bear, hare, and game fish, though waterfowl and trapped species are briefly mentioned.  
One of the primary uses of the Ottawa is hunting and fishing.  Hunting and fishing opportunities 
are an important part of the culture in the western Upper Peninsula.  Many visitors to the area 
come specifically to partake of hunting and fishing opportunities.   
 
Upland hunted species, specifically white-tailed deer, ruffed grouse, American woodcock, 
snowshoe hare and black bear attain their highest densities in areas with ample young 
regenerating forests.  By their nature, stands of dense young forest are ephemeral, seldom 
remaining high-quality habitat for a species for more than 15 years.  Over the next decade (by 
2015 or so), most acres of existing dense young forest on the Ottawa are expected to begin 
reaching an age where they are less suitable for these species.  Therefore, a key part of this 
analysis is comparing the rate of creation of more of these young, dense stands of trees over 
time, across the range of alternatives. 
 
Indicators 

• Amount of early-seral forest types retained (aspen, fir, jack pine) by alternative 
• Amount of even-aged management of northern hardwoods, by alternative 

Note: data for the indicators were limited to acres suitable for timber production.  Data for 
unsuitable acres were not available, and thus not incorporated quantitatively into the analyses.  
However, where appropriate, activities on unsuited lands are discussed qualitatively. 
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Affected Environment 
White-tailed Deer 
Deer are habitat generalists, but need ample browse and winter cover to survive Upper Peninsula 
winters since the Upper Peninsula is near the northern edge of the species’ range.  Deer densities, 
current trends, and habitat conditions are summarized in the 2002-2003 Monitoring and 
Evaluation Report (USDA Forest Service 2004g).  Briefly, white-tailed deer densities are 
currently high on the Ottawa, and are limiting recruitment of some tree species (cedar, hemlock 
and white pine) and appear to be eliminating some highly palatable shrubs and forbs from certain 
areas of the Ottawa (e.g., Canada yew, orchids, lilies and certain other forbs).  In general, winter 
severity is considered the primary limiting factor for white-tailed deer across most of the Ottawa.  
The second limiting factor, in order of importance, is believed to be hunting pressure, and in 
particular, the amount of antlerless white-tailed deer harvested.  Buck harvest has little effect on 
fawn recruitment rates, and hence the next fall’s population in any given year.  However, harvest 
of mature females can regulate the population size effectively.  Forest management, and the 
browse production it triggers, is generally considered the third most-important limiting factor of 
white-tailed deer populations on the Ottawa.  Early-seral forests are generally considered to 
provide better habitat for white-tailed deer than late-seral forest like mature northern hardwoods.  
However, any time the forest canopy is opened by forest management or some other type of 
disturbance, regardless of forest type, there would be browse production, and hence a potential 
positive effect on carrying capacity of white-tailed deer.  
 
Ruffed Grouse and American Woodcock  
These game species are discussed jointly, since they are often found in similar habitats, and 
require similar habitat conditions for successful nesting and chick development.  These game 
birds require young forest of high stem densities for nesting and brood rearing, and these 
structural conditions are best provided by dense regenerating alder, aspen, aspen mixed forest, 
and thickets of northern hardwoods saplings.  Ruffed grouse is recommended for selection as a 
MIS and is fully discussed previously in this section as well as Appendix H, Management 
Indicator Species, of this document.  
 
With respect to woodcock, the management objective of the USDI Fish and Wildlife Service 
(FWS) is to increase populations of woodcock to levels consistent with the demands of 
consumptive and non-consumptive use.  The species has been in a slow decline for about the past 
40 years.  The major causes of this decline are thought to be the loss of suitable habitat on both 
the breeding and wintering grounds, resulting from forest succession and various human uses 
(USDI Fish and Wildlife Service 2005a).  Conservation of this species and support of the USDI 
FWS objectives are considered as part of the early-successional strategy for Alternatives 1 
through 4. 
 
Black Bear 
Black bears are habitat generalists, using a variety of habitats at different seasons of the year.  
Populations of black bears have increased dramatically, with the only limiting factor apparently 
being the hunting kill (USDA Forest Service 2004g). 
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Snowshoe Hare  
For this species, low, dense conifer cover is the key.  There is some hunting for this species, 
primarily in the winter.  Additionally, hares are important prey for many mid-size predators.  
Winter conditions are considered the “bottleneck”, which limits hare densities, with dense 
conifer hiding cover and abundant woody browse availability being the key factors.  These 
habitat attributes can best be provided via regeneration of fir/spruce, jack pine, other conifer 
types, and aspen on the Ottawa.   
 
Waterfowl 
The Ottawa has relatively intact and abundant wetlands, compared to most parts of the nation, 
with beaver ponds and shallow lakes providing most of the brood rearing habitat (brood-rearing 
habitat is considered the proximal limiting factor for waterfowl recruitment in this area).  
Waterfowl densities are low, relative to the available habitat. 
 
Aquatic Furbearers 
Beaver, mink, otter and muskrat are valuable furbearers that are common in wetlands, rivers and 
lakes across the Ottawa.  There is limited trapping pressure for these species at this time due to 
low pelt prices. 
 
Terrestrial Furbearers 
Bobcat, fisher, fox, coyote and marten are valuable furbearers that occupy a variety of upland 
habitats across the Ottawa.  There is limited trapping pressure at this time due to low pelt prices.  
Martens are recommended for selection as MIS, and are discussed in detail earlier in this section, 
as well as Appendix H, Management Indicator Species, of this document. 
 
Game Fish 
Many species of game fish inhabit the Ottawa, from warm-water fishes, like the introduced 
largemouth bass, to cold-water species like brook trout.  Most of these species can be found in 
lakes or streams, depending on habitat characteristics and water temperatures.  The Water 
Resources section of this document contains additional information on the effects of proposed 
alternatives upon the aquatic systems of the Ottawa.  
 
Direct/Indirect Effects 
Indicator 1 
This indicator discloses the alternatives’ expected ability to retain early-seral forest types, 
including aspen types, jack pine, and balsam fir over the long-term.  This analysis assumes that 
these forest types would convert to later-seral forest types in the absence of forest management, 
and would be retained largely on lands suited for timber production.   
 
As discussed previously, all of the alternatives are projected to have considerably fewer acres of 
early-seral forests than that currently existing on the Ottawa.  This overall decline is partly a 
function of the current ages of these early-seral types (most are on the verge of naturally 
converting to other forest types due to old age.  The Ottawa recognizes that maintaining early-
seral forest types in all current areas is not desirable, or practical, and the projections reflect 
natural conversion of early-seral forests in riparian and wet areas.  The carrying capacity for 
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upland game species reliant on early successional habitats is expected to decline in direct 
proportion to the declines in acreage.   
 
On the suited landbase, Alternative 2 would retain the least acreage of early-seral forests (about 
110,000 acres of aspen, jack pine and balsam fir on suited lands), and produce the lowest acreage 
of young regenerating forest of all the alternatives.  Alternative 3-Modified would retain an 
intermediate amount, estimated to be about 129,000 acres of aspen, jack pine and balsam fir on 
suited lands.  Alternative 4 would retain slightly more early seral forest, estimated to be about 
131,000 acres.  Alternative 1 would retain about 135,000 acres of early seral forest, which would 
be the most of any alternative.   
 
Indicator 2 
This indicator discloses the alternatives’ expected ability to recruit young, dense forest over the 
first 20 years of implementation of the 2006 Forest Plan.  Harvest scheduling can mitigate the 
loss of overall acres by creating optimal structural conditions in the remaining acreage.  Shorter 
rotation ages can result in a greater proportion of the early-seral forests or northern hardwoods in 
young forest conditions (for example in the 0-10 year age class).  Also, even-aged management 
of northern hardwoods (via clearcutting or shelterwood systems) can mitigate the acreage loss of 
early-seral forest by creating dense thickets of hardwood saplings that provide ample browse and 
hiding cover, similar to aspen regeneration.   
 
Alternative 1 would create the most acres of 0-10 year age class for the first decade of 
implementation (3,700 acres per year, or about 0.4% of the Ottawa per year).  Alternatives 2 
through 4 are projected to produce fewer acres of young forest per year, ranging from a low of 
2,200 acres per year under Alternative 2 to 2,300 acres under Alternative 3-Modified, and 2,900 
acres per year under Alternative 4.  However, in the second decade of implementation, the 
estimated acres of even-aged treatment would accelerate; this increase would meet wildlife 
habitat management direction.  During the second decade, Alternatives 3-Modified and 4 would 
be expected to produce the most acres of young, dense forest per year (about 4,000 acres).    
 
Table 3-50. Estimated Acres of 0-10 Year Age Class Forest Expected to be Created by Alternative for each 
Decade* 

Treatment 
Type Alternative 1 Alternative 2 Alternative  

3-Modified Alternative 4 

1st Decade 
Clearcut 2,900 1,800 1,900 2,400 
Shelterwood   800   400   400   500 
Total 3,700 2,200 2,300 2,900 
2nd Decade 
Clearcut 2,100 1,800 3,200 3,100 
Shelterwood 1,600 800 1,000 1,100 
1st Decade Total 3,700 2,600 4,200 4,200 

Estimates based on modeling and analysis described in Appendix A of this document.   
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Conclusion 
Upland Hunted Species 
In general, Alternatives 1 and 4 are expected to retain the most acres of early-seral deciduous 
forest, including aspen, aspen/hardwood and aspen/conifer mixes, the most acres of jack pine and 
fir, and regenerate the most acres of even-aged northern hardwood thickets.  Alternative 3-
Modified would retain less acreage of early-seral forests, and create fewer acres of young, dense 
hardwood thickets.  Alternative 2 would retain the least acreage of early-seral forests, and create 
fewer acres of young, dense forest hardwood thickets over the long-term.  These differences in 
forest conditions are expected to result in proportional differences in the Ottawa’s carrying 
capacity of upland game species, meaning Alternatives 1 and 4 would have the highest carrying 
capacities for white-tailed deer, grouse, woodcock, hares, and likely bears.  Alternative 3-
Modified would have carrying capacities less than Alternatives 1 and 4 in the first decade, but 
the differences would begin to close in the second decade of implementation of the 2006 Forest 
Plan.  Alternative 2, which has an emphasis for uneven-aged, interior-forest conditions, would 
have the lowest carrying capacity for upland game species.  However, none of the upland game 
species is expected to be at risk of a loss of viability under any of the alternatives. 
 
Therefore, a decline in most upland game species associated with early-seral forests over the 
long term is expected, more or less in direct proportion to the declines in acres of early seral 
forest for each alternative.  However, management direction proposed in the 2006 Forest Plan is 
expected to positively affect ruffed grouse, American woodcock and snowshoe hare.  Included 
are measures designed to produce a steady influx of new young forest in the aspen types, of jack 
pine, spruce/fir, and lowland conifer for the long-term, and dense thickets of regeneration in 
those same forest types.  Additional measures are designed to enhance woodcock habitat by 
prompting creation or retention of small grassy openings in areas of early-seral forest 
management (i.e., among aspen clearcuts).  Another measure, specifically designed to bolster 
grouse densities in areas of goshawk nesting habitat, should prompt retention of larger aspen 
patches within the hardwood-dominated management areas (e.g., MAs 2.1, 2.2 and others).  
Habitat objectives specifically designed to benefit grouse are included in Alternatives 2 through 
4.  Measures in the 2006 Forest Plan would direct the Ottawa to increase the representation of 
mesic conifers across the Ottawa, especially hemlock and white pine, which would serve to 
improve thermal cover over the long-term, to the benefit of white-tailed deer, hare and grouse.   
 
Upland Furbearers 
Upland furbearers, including bobcat, fox, coyote, fisher, marten, raccoon, and possibly Canada 
lynx, are predatory, and rely heavily on hares, red squirrels, grouse and a variety of other prey 
species for their existence.  Therefore, changes in the Ottawa’s capability to support such prey 
populations may directly affect populations of these predators.  Early-seral forests of aspen and 
conifers and young dense hardwood stands provide optimal habitat for most of the prey, and 
therefore more of these forest conditions generally equate to more prey and more predators.  
Alternatives 1 and 4 are expected to provide the most prey for upland furbearers, Alternative 3-
Modified less, and Alternative 2 the least.  Habitat objectives specifically designed to benefit 
marten are included in Alternatives 2 through 4 and would be expected to benefit other species, 
which use large cavities and hunt in conifers, such as raccoons, fishers and bobcats.  
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Aquatic Game Species 
Fish, waterfowl and aquatic furbearers are affected by differences in road management (sediment 
routing), aquatic habitat management, and riparian forest management among the alternatives.  
There are no substantive differences among the alternatives in management of aquatic habitats, 
in road management, or road densities, therefore, no differences in effects are expected to aquatic 
species in that regard.  However, there are differences in how riparian forests would be managed.  
Alternative 1 has little explicit direction on management of riparian forests; Alternatives 2 
through 4, however, contain detailed riparian protection measures, and direction aimed at 
restoring properly functioning conditions in the riparian forest areas (see Water Resources 
section for more discussion).  Therefore, habitat conditions for fish, waterfowl and aquatic 
furbearers would be expected to improve more rapidly under Alternatives 2 through 4.  These 
improvements would include increased recruitment of wood to streams, lakes and wetlands; 
more shade and litter fall; cooler water temperatures, and less sediment delivery.  Though these 
differences are expected, tangible effects of the additional riparian protection would not be 
apparent on the Ottawa for many years.  Riparian conditions on the Ottawa are slowly 
improving, via natural processes from the wholesale logging that occurred 80-100 years ago.  
Additional direction in Alternatives 2 through 4 would be expected to hasten the recovery 
process, compared to Alternative 1.  
 
Summary 
All the proposed alternatives would result in a reduction in early-seral habitats (aspen types, jack 
pine, and balsam fir types) compared to current conditions.  The alternatives would vary in 
amounts of early-seral habitats retained, and in the acres of young, dense forest they would 
create over time.  Alternatives 1, 3-Modified and 4 would retain the most aspen, and would 
create the most acreage of young, dense forest per year.  Alternative 2 would retain the least 
aspen acreage, and would create the fewest acres of young, dense forest per year due to the 
emphasis on uneven-aged management.  The alternatives would all retain essentially the same 
amounts of jack pine and fir, over time, on suited lands.  Declines in game species associated 
with upland, young forests would be expected under all the alternatives, with declines being most 
pronounced under Alternative 2.   
 
Cumulative Effects 
The geographic bounds of analysis for cumulative effects is the western Upper Peninsula, 
because this area is sufficiently large to encompass home ranges for species and consider the 
impacts of Ottawa activities on these species.  Chronologically, effects of past events (since the 
late 1800s) on game species habitat are considered, as well as expected effects from 
implementation of the 2006  Forest Plan over the short-term (20-30 years) and long-term (50+ 
years). 
 
Much of the aspen, jack pine and fir on the Ottawa today is over-mature, having regenerated 
after turn-of-the-20th-century logging.  Many of these stands are gradually converting to more 
shade-tolerant forest types.  All the alternatives would allow some succession to continue, 
resulting in a loss of some of the aspen and jack pine.  There are some differences expected 
under the alternatives as described under direct and indirect effects, but none of them are 
substantial at this scale.  Thus, as described above, all alternatives would result in a decrease in 
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habitat over both the short- and long-term for upland game species, such as the ruffed grouse, 
snowshoe hare, and white-tailed deer. 
 
There has been a trend toward more uneven-aged management in northern hardwoods.  
Alternatives 2 through 4 are expected to result in an increase of uneven-aged management of the 
northern hardwood resource on the Ottawa, when compared to Alternative 1.  Measures in 
Alternatives 2 through 4 are designed to retain some large snags and live cavity trees in managed 
hardwoods and create “micro-habitats” that emulate natural disturbance events.  About 50% of 
the total forested acres of the Ottawa are in the unsuited timber base under all the alternatives.  
Therefore, much of the Ottawa would be expected to serve as a refuge for species needing large 
snags and downed logs for denning, such as bears, fisher, marten and large logs in the water such 
as game fish waterfowl and aquatic furbearers.  These species would likely all do relatively well 
under any of the Forest Plan alternatives in both the short- and long-term. 
 
In addition, the role of the Ottawa in the conservation of many neo-tropical migratory bird 
species would also be improved.  As part of the largest block of contiguous northern hardwood 
forest in the Midwest, it serves as a source of “recruitment” for sustaining populations of many 
of these species, such as interior forest birds, and birds requiring lowland conifer habitat.  The 
restoration of landscape patterns that feature large patches of similar vegetation, particularly in 
Alternatives 2 through 4, can improve these habitats, reduce fragmentation, increase the quality 
and quantity of interior forest, improve landscape patch connectivity, and improve alignment 
with historic conditions (USDA Forest Service 2004d, Swanson 1996, Landowner Resource 
Centre, 2000). 
 
Across the eastern US, white-tailed deer densities are often high.  Deer densities on the Ottawa 
have similarly been increasing since a low point in the 1970s (Michigan DNR 2001a).  Deer are 
causing problems with tree regeneration and other plants on the Ottawa.  Ottawa management, 
which produces more browse, in addition to milder winters and restrictive antlerless harvest 
strategies, has been cited as a cause of white-tailed deer density increases.  Ottawa management 
is probably not the primary determinant of white-tailed deer populations on the Ottawa, but, any 
time trees are cut tree tops are moved within reach of white-tailed deer, and growth of seedlings 
and shrubs as browse is stimulated.  Therefore, because all the alternatives would involve about 
the same level of timber harvesting, all the alternatives would contribute in some way to 
maintaining white-tailed deer browse on the Ottawa.  As stated above, the loss of early seral 
forest types, the maturing of forests comprising the Ottawa, and the relatively low level of even-
aged management under the alternatives are expected to result in a gradual decline in the 
Ottawa’s carrying capacity for game species (e.g. white-tailed deer) dependent upon early-seral 
forests and young, dense regeneration.   
 
The Ottawa would continue to cut timber at roughly comparable rates under all the alternatives.  
Similarly, acres of land in the suited timber base would be roughly comparable under all the 
alternatives, ranging from 488,000 acres to 496,000 acres.  The difference among the alternatives 
is not substantial at this scale, and though the alternatives are expected to result in some variation 
in carrying capacity of white-tailed deer at the scale of the Ottawa, these effects are diluted and 
not substantial enough to result in discernable cumulative effects.  
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Invasive species are becoming more of a problem.  Effects on aquatic habitats have been the 
most dramatic to-date, such as rusty crayfish, Eurasian watermilfoil, purple loosestrife and spiny 
water flea.  For example, Lake Ottawa has been invaded by rusty crayfish, which within a few 
years removed essentially all of the aquatic vegetation.  Fish populations have subsequently 
declined.  Eurasian watermilfoil has been located in an increasing number of lakes.  Uncontrolled 
spread of this plant within infested lakes has been documented to result in reduced abundance 
and diversity of fish populations.  Upland habitats are vulnerable too, from Japanese barberry, 
buckthorns, and diseases such as Dutch elm disease, oak wilt, white spruce decline, and 
potentially, pests like the emerald ash borer and hemlock woolly adelgid.  Invasive species have 
the potential to negatively affect hunted, fished and trapped species and may be important 
determinants of long-term carrying capacity of game species in the future.  Alternative 1 does not 
contain any specific direction regarding control of invasive species; whereas Alternatives 2 
through 4 contain the same set of measures designed to control the introduction and spread of 
invasives, and control known infestations.  Therefore, Alternatives 2 through 4 may result in 
more aggressive direct actions to control invasive species than Alternative 1. 

Riparian Species of Viability Concern 

Introduction 
The riparian area is the interface between land and water.  It has many functions (see the 
Riparian discussion in the Water Resources section), but this discussion will focus on its 
importance to both aquatic and terrestrial animals.   
 
Affected Environment 
During the turn-of-the-20th-century logging era, riparian areas were heavily logged which led to 
a big reduction in the number of larger trees.  Many streams were also cleared of LWD and 
boulders to facilitate their use for log drives.  The loss of the trees led to increased sedimentation 
and increased water temperatures.  However, conditions have changed substantially since this 
early logging era.  The forested condition of most riparian areas has returned but the trees are 
still not as large and mature as those that were logged.  Streams still lack sufficient LWD and 
other channel forming structures because insufficient time has passed for old riparian trees to 
begin dying and becoming a source of LWD.  Less sediment is entering the streams from 
management induced sources, and sediment already in the streams is being flushed out. 
 
Water resources, specifically riparian areas and dams, were issues identified in the Notice of 
Intent as requiring more management direction than exists in the 1986 Forest Plan.  Two other 
issues affecting riparian condition that were identified were vegetation management and OHV 
access.  Other factors do affect riparian condition, such as transportation management, but they 
were not identified as needing change from the existing plan.  Therefore, there would be no 
change in management direction for these factors.  
 
Some OML 1 and 2 road segments that are currently used for OHV access can intercept run-off 
and direct it to streams, carrying sediment, and potentially altering stream flow.  In general, some 
segments of OML 1 and 2 roads pose the greatest risk to aquatic resources because they receive 
the least maintenance.  OML 1 roads are closed to highway vehicles by definition, and some of 
these road segments have had their culverts removed to reduce the risk of a culvert failing. 
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Cross-country travel by OHVs poses a risk because clearing of paths to allow passage for OHVs 
could destroy SVC habitat.  Species can avoid roads if they are disturbed by the traffic, but 
cross-country travel reduces the area that intolerant species can use for undisturbed habitation.  
Finally, soil damage could result from the repeated driving of OHVs through riparian areas.  See 
information about illegal uses discussed in the Social Section. 
. 
Affected Species 
The following list displays the Ottawa’s SVC species and other species of management concern 
that use riparian areas for a portion of their lives.  Some of these species are Regional Forester’s 
Sensitive Species, and therefore were included in analysis conducted for the Biological 
Evaluation (USDA Forest Service 2006b).  This is not an all-inclusive list and is included to 
show examples of the species that utilize the riparian habitat.  These species were also analyzed 
through the Species Viability Evaluation (see FEIS, Appendix E). 
 

• Insects - Green-striped darner (Aeshna verticalis), Amber-winged spreadwing (Lestes 
eurinus), Ocellated emerald (Somatochlora minor), Forcipate emerald (S. forcipata), 
Rapids clubtail (Gomphus quadricolor), Green-faced clubtail (G. viridifrons), Pygmy 
snaketail (Ophiogomphus howei), West Virginia white butterfly (Pieris virginiensis) 

• Mussels - Creek heelsplitter mussel (Lasmigona compressa), Flutedshell mussel (L. 
costata), Elktoe mussel (Alasmidonta marginata), Black sandshell mussel (Ligumia 
recta) 

• Fish - Redside dace (Clinostomus elongatus) 
• Reptiles and amphibians - Wood turtle (Clemmys insculpta), four-toed salamander 

(Hemidactylium scutatum) 
• Birds - Woodcock (Scolopax minor), bald eagle (Haliaeetus leucocephalus), Canada 

warbler (Wilsonia canadensis), and red-shouldered hawk (Buteo lineatus) 
• Mammals - gray wolf (Canis lupus) 

 
Key Changes in Management Direction 
The 1986 Forest Plan has direction for riparian management that is general and has not kept up 
with current science.  It also does not address riparian process, structure, and function.  Proposed 
changes to management direction would tie riparian widths to ELTPs boundaries to maintain 
proper structure and function.  It would also provide direction on retention of coarse woody 
debris, snags, and live cavity trees. 
 
Indicators 

• Effect of Vegetation Management on Water Quality and SVC 
• Effect of OHVs on Water Quality and SVC 

 

Direct and Indirect Effects 
Effect of Vegetation Management on Water Quality and SVC 
A measure of the potential risk of watershed level hydrologic changes is the number of acres in 
management areas that have an emphasis on early successional species such as aspen.  This tree 
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species is typically regenerated by clearcutting.  Creating an excessive amount of openings (≥ 
60% of the watershed), including young aspen forest (<15 years old) and permanent openings, 
increases the rate snow melts which can change the timing and magnitude of spring run-off.  
This in turn can cause in-stream and bank erosion (Verry 2000a, Verry 1992).  Management area 
1.1 under Alternative 1, and 1.1a under Alternatives 2 through 4, are aspen emphasis MAs, and 
MA 4.2 and 4.2a are short rotation conifer emphasis areas under Alternatives 1 and 2 through 4, 
respectively.  In addition, under Alternatives 2 through 4, MA 4.1a and MA 4.2a have a desired 
condition of up to 5% permanent openings for MA 4.2a and 10% for MA 4.1a. 
 
The alternative with the largest amount of early successional MA acres and with the highest for 
permanent openings is Alternative 4.  Alternative 1 has the next highest amount and Alternative 
2 has the lowest amount of acres because it emphasizes northern hardwood management (see 
Table 3-51). 
 
          Table 3-51. Management Area Acres of Early Successional Emphasis and Permanent Openings 

Alternative 
Acres of early 

successional MAs 
(1.1/1.1a & 4.2/4.2a)1 

Acres of desired 
permanent opening MAs 

(4.1/4.1a)2 
Total 

1 97,700 6,240 103,940 
2 59,300 14,510 73,810 

3-Modified 75,100 13,820 88,920 
4 98,600 12,340 110,940 

*These MAs emphasize aspen or jack pine management. 
 
2This number represents the upper end of the desired condition (10% Alternatives 1 through 4) for acres of 
permanent openings in MAs 4.1 and 4.1a.  These MAs were chosen because they have the highest opening 
DC percentage and are often adjacent to MA 4.2 and 4.2a. 

 
It should be emphasized that the amount of early successional MAs is a rough predictor of the 
risk of detrimental hydrologic changes.  Specific effects of clearcutting on any given watershed 
are best analyzed at the project scale.  Alternatives 2 through 4 set a limit of 60% of a watershed 
being open or in young (<15 years) forest.  Previous experience on the Ottawa indicates that 
typical vegetation management projects do not come anywhere near 60% open at the appropriate 
watershed scale.   
 
Alternatives 2 through 4 propose the same standards and guidelines for the management of 
riparian corridors.  They propose a nested approach with a riparian corridor, and nested within it, 
a riparian area.  The riparian area would have the most stringent protections for the aquatic 
feature and would be managed for riparian process, structure, and function, or to provide habitat 
for riparian dependent species.  The riparian corridor encompasses the riparian area but also 
extends into the upland.  The upland portion of the riparian corridor would be managed 
somewhat more intensively than the riparian area, and the management would be consistent with 
its role as a transition zone between the riparian area and upland forest. 
 
Under Alternative 1, riparian area boundaries are set at a uniform 100 feet regardless of adjacent 
lands.  The width of the riparian corridor under Alternatives 2 through 4 would be determined by 
ecological function, type of feature being protected, and adjacent ELTP characteristics.  
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Infrequent, small openings would be created as needed to provide habitat for opening dependent 
riparian species, such as woodcock.  
 
Alternatives 2 through 4 would provide the most protection for SVC habitat and for water 
quality.  The proposed standards and guidelines would reduce disturbance in riparian areas and 
would lead to a more mature forested condition with abundant snags, cavity trees, downed wood, 
and undergrowth.  It would also allow for the creation of openings and early seral forest for SVC 
requiring early successional habitats, where appropriate.  Riparian areas under Alternatives 2 
through 4 would also prevent erosion by the action of riparian areas as buffers to filter run-off.  
Cool stream water temperatures would be maintained by shade provided by mature riparian trees. 
 
Cumulative Effects 
The cumulative effects analysis area for water and riparian resources is all Hydrologic Unit Code 
(HUC) 5watersheds that encompass the Ottawa.  This watershed scale was chosen because 
sediments are carried downstream, and activities occurring anywhere in the catchment would be 
reflected at the mouth of the catchment’s mainstream.  Going to a larger scale, such as the HUC 
4 watershed, would be too large because any effects would be “diluted” within such a large area.  
 
Past Actions 
Dating from the late 19th century, impacts to the Ottawa’s riparian areas included timber harvest, 
channel clearing to facilitate log drives, road building, railroads, and dams.  Timber harvest from 
the logging era resulted in the loss of large, mature, long-lived tree species, such as white and red 
pine, from the riparian areas.  The trees that replaced the long-lived species were often early 
successional species like aspen.  Stream channels were cleared of LWD and boulders that 
resulted in simplified channel morphology.  Sedimentation increased due to streamside logging, 
and stream water temperatures increased because of the loss of shade.  Road and railroad 
building through riparian areas resulted in much sediment entering streams, as well as changes in 
hydrology due to roads routing water more directly to streams.  Dams were a small component of 
riparian areas but they did affect them.  Dams would flood the existing riparian area, killing the 
existing trees, and establish a new one around the impoundment.  The new riparian area would 
be composed of young trees, often of short-lived, early successional species such as aspen.  
Splash dams were used to drive logs and had a devastating effect on channel form and aquatic 
organisms. 
 
Present Actions 
Current harvest activities have followed the 1986 Forest Plan standards and guidelines.  
Michigan’s BMPs (Michigan DNR 1994) are also utilized.  These BMPs are designed to 
minimize impacts to water quality and audits have been conducted to improve implementation 
success (Michigan DNR 1997a).   
 
Present harvesting and management activities, as compared to historical activities, indicate a 
trend of reduced impacts to water resources, including erosion and resulting sedimentation.  
Modern harvest methods are less intensive than the methods used in the late 1800s and early 
1900s when trees were harvested up to the edge of streams, lakes, and wetlands, and vast 
acreages were clearcut.  Recent trends in VMPs have resulted in fewer total and open roads and 
fewer stream crossings.  This has resulted in a decreased risk to aquatic resources. 



Affected Environment and 
Environmental Consequences                                                                                        Chapter 3 

Final Environmental Impact Statement                    3-168                         Ottawa National Forest 

 
Reasonably Foreseeable Future Actions 
Future activities that would influence riparian resources and associated species (over the next 
planning period), include soil erosion resulting in stream sedimentation, campgrounds, picnic 
areas, dispersed camping, recreational trails, OHV use, hunting and fishing, and utility corridors.  
 
Potential future influences to water resources and aquatic organisms would also be associated 
with timber harvest and road construction (federal, state, county and private).  
 
The increasing trend in riparian quality demonstrates that actions undertaken by the Ottawa have, 
at the least, not interfered with the recovery and may have hastened it.  It is anticipated that this 
recovery would continue into the future. 
 
Effect of OHV Alternatives on Water Quality and SVC 
An indicator of the potential for OHVs to damage aquatic resources is the miles of road segments 
and trail proposed to be considered for designated OHV use.  This gives an approximation of the 
risk of run-off being intercepted and re-directed, with any sediment it is carrying, by road and 
trail segments into wetlands and streams.  It also gives a rough estimate of the potential for 
disturbing or physically harming SVC riparian/aquatic species, where the greater the OHV use, 
the greater the potential for harm. 
 
Under Alternative 1, all OML 1 and 2 road segments are open to OHV use, but use of OML 3 
road segments is not permitted.  However, it should be noted travel across wetland features is a 
violation of State law (Michigan Compiled Laws 1994).  Alternative 1 has the potential for the 
most risk for SVC because it also allows cross-country travel, which could negatively impact 
riparian resources, such as SVC species and the potential for bank breakdown, and increased 
sedimentation at stream crossings. 
 
Alternative 2 would pose the least risk for SVC because it proposes the smallest designated OHV 
trail system with only a minimal amounts of OMLs 1, 2 and 3 road segments open to serve as 
connector routes to established trails/routes (e.g., two State of Michigan east/west, multiple-use 
trails).  Alternative 2 would not allow cross-country OHV travel.  
 
Alternatives 3-Modified and 4 would include designation of up to 2300 miles of OML 1 road 
segments and up to 650 miles of OML 2 road segments for OHV use.  These alternatives would 
not allow for cross-country use.  Eliminating cross-country use would reduce the risk of OHVs 
driving along stream banks.  As stated, aquatic crossing structures (i.e., culverts) are often 
removed from roads closed to highway vehicles.  Some segments of OML 1 and 2 road may 
need design features to protect water quality and aquatic SVC if designated for OHV use, while 
other road segments would not need any enhancements. 
 
Alternatives 3-Modified and 4 could also allow for designation of OML 3 roads (up to 350 miles 
double lane, 70 miles single lane).  This would not increase the risk to aquatic resources because 
these roads are already open to vehicle traffic and have adequate stream crossings.  The risk to 
water quality and aquatic SVC would be less than on OML 3 roads, when compared to some 
OML 1 and 2 road segments, since crossing structures are already in place.   



                                                                                                               Affected Environment and 
Chapter 3                                                                                         Environmental Consequences 

Ottawa National Forest                             3-169                Final Environmental Impact Statement 

 
Cumulative Effects 
Reasonably Foreseeable Future Actions 
The use of OHVs would likely continue to increase statewide on private, county, state, and 
federal lands over the next 15 to 20 years.  As stated, some road segments may need design 
features to protect water quality and aquatic SVC if designated for OHV use, while other road 
segments would not need any enhancements.  Since culverts can eventually fail, Alternatives 1, 
3-Modified and 4 may require more crossing structure maintenance, depending on the condition 
of segments designated for OHV use.  These additional culverts would likely be on existing 
roads where the culverts had been removed.  However, in the future, the overall risk to SVC is 
expected to be reduced due to the 2006 Forest Plan direction for protection of riparian features 
and aquatic species.  Additional reductions in risk are anticipated if proposals for the prohibition 
on cross-country travel and designated system of roads and trails are selected for 
implementation. 
 
Biological Evaluation Determinations  
The BE analyzed impacts of each alternative on Regional Forester’s Sensitive Species (including 
those species proposed and likely to be added to the RFSS list).  The following shows the 
determinations made for the species listed in the Affected Species section of the SVC discussion.   

• A determination of ‘may impact individuals, but is not likely to cause a trend toward 
federal listing or loss of viability’ was made for the wood turtle, redside dace, cisco, 
elktoe mussel, creek heelsplitter, rapids clubtail, green-faced clubtail, pygmy snaketail, 
forcipate emerald dragonfly, ocellated emerald dragonfly, and West Virginia white 
butterfly under Alternative 3-Modified.   

• A determination of ‘no impact’ was made for the flutedshell and black sandshell mussels 
under Alternative 3-Modified.   

A complete listing of determinations is presented in Appendix G (Threatened, Endangered and 
Sensitive Species) of the FEIS and the BE (USDA Forest Service 2006b). 

Fire Management 

Introduction 
The incidence and extent of wildfire on the Ottawa is low due to a moist regional climate (high 
humidity), prevalence of hardwood forests, low ignition sources, and an aggressive suppression 
program. 
 
The Ottawa has averaged seven wildfires per year over the past 16 years with the total area 
burned per year ranging from 1 to 50 acres.  The fire season for the Ottawa is defined as April 10 
to November 15.   
 
There are no records of prescribed fire being used as a management tool from 1987-1996.  There 
are records that prescribed fire was used to a minor extent prior to the first planning period 
(before 1986) with 100 to 200 acres burned each year (Petterson 2004). 
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Methodology 
The amounts and types of short- and long-lived conifers were compared among the alternatives 
to determine a relative degree of risk of catastrophic fire potential and opportunity to use fire for 
ecosystem maintenance and restoration. 

Affected Environment 
The primary fire-carrying fuels are hardwood leaves and needle litter on the forest floor.  Most 
fires are suppressed or naturally burn out before reaching one acre.  Aside from cured grasses, 
jack pine and red pine are the most flammable forest types and are usually found in monotypic 
plantations.  These stands often support hardwood shrub under-stories, which can considerably 
mitigate the risk for crown fires.  Currently, about 25% (248,900 acres) of the Ottawa is conifer 
forest types.  Of these, about 89,600 acres are long-lived conifers of which about 50% are red 
pine, 17% white pine, 12% white spruce, and 21% hemlock.  Short-lived conifers occur on about 
159,300 acres of the Ottawa of which about 11% are jack pine, 32% balsam fir group, and 57% 
lowland conifer group. 
 
Young pine plantations (0-19 year age classes) and upland conifer stands that exhibit poor self-
pruning on dry soils (or senescent jack pine stands beginning to break up) hold a recognized risk 
for greater fuel hazard.  Stands with these conditions create the focal point for hazardous fuels 
reduction. 
 
The dry (xeric) pine dominated ecosystems described by Cleland et al. (2004b) as Fire Regime 
(FR)1, and represented on the Ottawa by the Baraga Sand Plains (LTA 212 Jn 14) on the Kenton 
and Ontonagon Districts, have the highest potential for large fires but represent less than one 
percent (9,100 acres) of the total landscape on the Ottawa.  Landscape ecosystems characterized 
as FR2 also are fire influenced systems and on the Ottawa are represented by the Sidnaw 
Outwash Plains (212 Jn 11) and the Vilas-Oneida Outwash Plains (LTA 212 Jn 01).  These 
represent about 38,500 acres (4%) of the Ottawa.   

Current Management Direction 
Currently, the Ottawa follows a policy of complete suppression of all wildfire starts.  The 
reasons for this are due in part to: 

1. A mosaic of commingled ownerships. 
2. Policies dictating complete suppression due to catastrophic fires in the past and lack of 

knowledge of the benefits of fire in ecosystem maintenance. 
3. To keep fire suppression costs and impacts on the land to a minimum.  

Proposed Management Changes and Range of Changes 
Alternatives 2 through 4 propose to refine direction to allow fire to play its ecological role, 
where appropriate and authorized, through a line-officer approved fire plan.  The Ottawa would 
continue its policy of complete suppression of wildland fires that pose a threat to life, property, 
and irreplaceable resources when dictated by severe weather conditions and unforeseen 
situations such as large scale insect, disease, or wind storm damage.  The Ottawa would refine 
direction for prescribed fire use and develop a prescribed fire program emphasizing the 
ecological values of fire in fire-prone ecosystems and that minimizes the cost in treating 
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unnatural fuel accumulations.  Within this framework, the Ottawa would use prescribed fire, 
including prescribed fire through natural ignitions, in areas where fire as a disturbance factor is 
desirable and can be tolerated.  An emphasis on regenerating paper birch, enhancing blueberry 
production, and treating non-native invasive plants with the use of prescribed fire are also 
included.  Hazardous fuels reduction using the most economical means within the wildland urban 
interface (WUI) would also be emphasized. 
 
There is no clear correlation between xeric forest types and number of fires occurring from 1986 
to 2003.  However, forest type is a consideration when assessing the potential for fire spread, 
especially under very high or extreme fire danger.  Upland conifers present the greatest challenge 
for wildfire suppression on the Ottawa.  As previously mentioned, about 25% (248,900 acres) of 
the Ottawa are conifer forest types.  
 
Alternatives 2 through 4 would maintain about 10,000 acres of balsam fir, versus 6,000 acres in 
Alternative 1.  Alternative 1 would maintain 9,000 acres of jack pine and Alternative 1 would 
maintain the least amount, at 8,000 acres.  Alternatives 3-Modified and 4 would maintain 10,000 
acres of jack pine.  This means 7,000 to 9,000 acres of jack pine would deteriorate and succeed 
to other vegetation types providing potential hazardous fuels over several decades.   
 
Of the long-lived conifers, red pine, white pine, and white spruce occur on the driest soils and 
represent the highest fire hazard.  Alternatives 2 through 4 would maintain 51,000 to 53,000 
acres of long-lived conifers on suited lands compared to 34,000 in Alternative 1.  Conifer forest 
types are also subject to the heaviest fuel loading from logging slash (activity fuels).  The levels 
of pine pulp and sawtimber harvest proposed in Alternatives 2 through 4 is slightly higher (about 
2.4 MMCF per year versus 1.8 MMCF in Alternative 1) therefore, the quantity of activity fuels is 
also expected to increase slightly over the planning period.  Harvest activities create local 
concentrations of activity fuels, temporarily changing fire condition class and increasing fire risk 
relative to fuel type.  Harvest-related activities such as chainsaw and motorized equipment use, 
and smoking also increase the risk of ignition within sale areas. 
 
The amount of desired prescribed fire treatment depends on management area goals and site-
specific vegetation cover type and condition.  The actual acreage to be treated in a given year is 
difficult to predict due to many variable factors such as meteorological conditions, seasonal snow 
pack and rainfall, wildfire activity, and available funding.  Although there was no prescribed fire 
treatment from 1986 to present there is a need to implement a program based on priorities for 
ecosystem restoration and allowing fire to play its ecological role in ecosystem maintenance.  
 
Mechanized and hand treatment of hazardous fuels are expected to increase in wildland urban 
interface areas.  Location of hazardous fuels reduction projects would depend in part on 
cooperative planning efforts across jurisdictions.  Due to their conifer emphasis, hazardous fuels 
reduction projects may be more prevalent in MA 4.1a and 4.2a. 
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Effects on Fire Management from Recreation/Access Proposals 
Dispersed recreation and access management can affect fire suppression activities and the fire 
management program as a whole in both a positive and negative manner.  As human use 
increases on the Ottawa, more people can be expected to observe and report fires that otherwise 
might go undetected.  With increased use, there may also be an increase in the incidence of 
human-caused fire ignitions. 
 
Alternatives that perpetuate motorized dispersed recreation or that specifically increase the level 
of motorized recreation and travel across the Ottawa would introduce more opportunities for 
human-caused fire starts.  Cross-country OHV access across the Ottawa (Alternative 1) would 
present the greatest risk for human-caused fire starts.  It also would present the greatest challenge 
for fire suppression, should fires start in remote areas.  The remaining alternatives would 
decrease fire risk by prohibiting cross-country OHV use.  Alternative 2, the most restrictive in 
terms of OHV use, would minimize the potential for human-caused fires in remote areas.  The 
level of introduced risk can be correlated to the miles of ATV connectors, and OHV road routes 
and trails.  
 
National policy prohibits prescribed fire in wilderness;  prescribed wildfire is allowed only in 
relation to unnatural/hazardous fuel loads and when the ignition is natural (lightning).  Under 
Alternative 1, Ottawa policy would prohibit prescribed fire (both natural and human-induced) 
within wilderness.  Alternatives 2 through 4 would allow natural ignition prescribed wildfire 
(lightning-induced) under an approved fire plan. 

Cumulative Effects 
The bounds of analysis for this discussion is the lands within the Ottawa administrative 
boundary.  Chronologically, this discussion addresses events during the turn-of-the-20th-century 
era through the future planning period (e.g. the next 10 to 15 years).   
 
Past Actions 
Intense logging and the subsequent fires that followed in the late 19th and early 20th centuries left 
a young second growth forest from which the Ottawa was created in 1931.  Intense fire 
suppression began in 1910 following several catastrophic fires of the late 1800s.  The CCC 
established several thousand acres of pine plantations across the Ottawa in the 1930s, but the 
primary revegetation occurred naturally and consisted of aspen and northern hardwoods. 
 
Present Actions 
The increased need for wood fiber over the last 3 to 4 decades has resulted in increased timber 
management on the Ottawa but with increasingly better utilization of wood products.  However, 
a large portion of the fire prone jack pine acreage on the Ottawa is in the 60+ age range.  The 
Ottawa has been working to treat the acres of jack pine that can be treated in order to reduce fire 
hazards and maintain the type on the Ottawa in recent years.  
 
Future Actions 
The demand for wood fiber is expected to continue to be strong and harvest would remain steady 
or increase on both NFS and private lands in the foreseeable future.  In most situations, the 
woody debris that remains following harvest would be desired as coarse woody debris within the 
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unit to provide wildlife habitat and support other ecological functions.  In rare situations, where 
excessive quantities of slash increase fire condition class, effectively increasing the risk of 
wildland fire, opportunities may arise to use prescribed fire for treatment.  On the unsuited lands, 
stands would continue to age, with short-lived fire-prone jack pine stands becoming volatile for a 
stand replacement fire.  Opportunities are expected to be looked for and acted on to allow fire to 
play its ecological role to enhance blueberry production, regenerate paper birch and oak, treat 
non-native invasive weeds, and improve habitat for TES species.  
 
It can be expected that the Ottawa would receive more recreational use in the future (see 
Recreation and Social sections).  Therefore, it is anticipated that the public may play an active 
role in detecting and reporting wildland fires.  However, increased forest use could also lead to a 
potential for increased human-caused fire ignitions.  The Ottawa would continue its policy of 
wildland fire suppression as deemed appropriate.  
 
The risk of catastrophic wildfire on the Ottawa is low due to natural climatic factors.  The need 
for prescribed fire is low because utilization standards are high leaving very little slash from 
logging operations.  Catastrophic events creating slash such as insect and disease outbreaks are 
low and infrequent, and fire was not a major ecological agent in evolution of the majority of the 
Ottawa’s northern hardwood habitat types.  Due to this low risk, the Ottawa has an opportunity 
to allow fire to play its natural ecological role in those situations where it might present itself. 

Special Interest Areas 

Introduction 
Special interest areas (SIAs) are addressed in Forest Service Manual (FSMs) 2372 and 2360.  
The authority for administratively designating areas is in 36 CFR 294.1 as well as principal acts 
from 1897 to present that authorize multiple use management of national forests.  The SIA 
designation allows forests to meet internal and public interest in recognizing special values of 
certain areas and to tailor land uses to interpret, maintain and enhance those special features.  
 
SIAs may be designated for scenic, geologic, botanic, zoologic, paleontological, archaeological/ 
historic, or recreational values, or combinations of these values.  For areas less than 100,000 
acres under 36 CFR 294.1a, the Regional Forester has the designating authority.   
 
The FSMs suggests SIAs should be based on inventory information, such as the national 
recreation survey.  While this database did not yield any SIA candidates for the Ottawa, the ECS 
was a source for identifying potential special interest areas.  Several areas with geological 
features or unique ecological landtypes are known from the ECS.  Seven are proposed for SIA 
designation.  Additional information relative to the process for proposing SIAs is located in 
Appendix D, Special Interest Areas, of this document. 

Affected Environment 
Special interest areas occur in a variety of places on the Ottawa.  Their appearance differs, 
however, they all exhibit scenic, geologic, botanic, zoologic, recreational, or historical values of 
particular interest.  Proposed SIAs on the Ottawa include a podzol terrace, an ancient volcanic 
vent plug, a headwater wetland complex, a sand-based wetland, an esker complex, and higher 
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elevation escarpment and outcrop features.  SIAs are managed to highlight and protect their 
geological and other features; land management and recreational uses continue with interpretive 
opportunities emphasized. 
 
Posse Podzol Terrace is a proposed geologic SIA that encompasses a unique set of terrace walls 
and terraces, formed at the interface between an outwash deposit to the south and a lake-
influenced heavy till to the north.  The soil on the flat terraces is a classic ground water podzol:  
this soil type was one of the founding concepts in the original Russian version of soil 
classification and taxonomy.  This soil represents a true benchmark in the history of soil 
taxonomy.  This is the only ground water podzol terrace complex mapped on the Ottawa. 
 
The Silver Mountain Ancient Volcanic Vent Plug is a proposed geologic/scenic/ 
botanic/recreational SIA that is an isolated dome of basalt and andesite that was the interior of a 
volcanic vent.  Erosion and glacial scouring exposed the harder inner core rock and left glacial 
grooves on the summit.  Much of the site is exposed rock.  At an elevation of 1,312 feet, it 
commands a spectacular view of Prickett Lake backwaters and the majority of the Sturgeon 
River Gorge Wilderness and surrounding forested countryside.  There is an abandoned (sealed) 
mine adit at its base.  Three rare plants are known to occur on the mountain.  There is a trail 
including staircases leading to the summit.  At one time, a fire lookout tower was placed on top 
of the summit, but it has been removed.  There are remnants of the tower’s base on the summit.  
This volcanic vent plug is the largest of three on the Ottawa.   
 
The Bell-Bracken-Englesby Esker Complex is a proposed geologic SIA that includes four of 
about 190 mapped eskers on the Ottawa.  Eskers are formed as rivers of water flowing through 
and under a continental ice sheet (glacier).  As river sediments form, gravel and sand are 
deposited within the stream and appear as a long, thin, sinuous and steep-sided hill when the 
glacier recedes.  Eskers are the most easily understood glaciomorphic feature for visitors to view 
the process of glaciation. 
 
The Sturgeon Headwater Wetland Complex is a proposed geologic/zoologic SIA that is a 
complex of wetlands in the headwaters of the West Branch Sturgeon River.  A spring supplies 
the water for large organic wetlands.  The complex is unique in that it lies within a basin formed 
in the 6 Mile End Moraine.  Side slopes are steep around the edges instead of gradual.  Wildlife 
is abundant and the river has high quality fisheries. 
 
The Divide Sand Wetland is a proposed geologic/botanic SIA that is a large complex of flat 
wetlands with not one 20-foot contour across its area.  It forms a watershed divide, with water 
draining in several directions from the wetland.  The organic mat in non-forested portions of the 
wetland ranges from 8 to 31 inches (20 to 80 cm), and overlies sand.  This combination is 
unusual for the Ottawa.  A rare plant occurs in this area.  This SIA represents, and encompasses 
most of, the only flat, sand-based wetland of its type on the Ottawa. 
 
The Trap Hills Escarpment is a proposed geologic/scenic/recreational/ botanic/zoologic SIA 
that includes scenery/vistas and cliffs; mining history; several rare plants (fairy bells, blue-eyed 
Mary, male fern, fragrant cliff fern, Farwell’s watermilfoil, prairie buttercup); a potential 
peregrine falcon breeding site; and recreation opportunities including a segment of the North 
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Country National Scenic Trail.  It is mostly high, bedrock controlled moraines and outcrops with 
a small area of ground moraine.  It includes all the enriched colluvial soils, rock outcrops, talus, 
or bedrock complexes that are strongly associated with the Trap Hills.  It is mostly northern 
hardwoods forest types, with small areas of black ash drainages.  This SIA includes a large, and 
the core, part of the Trap Hills range on the Ottawa. 
 
The Norwich Outcrop is a proposed geologic/scenic/recreational/botanic/ historical SIA that 
includes higher elevations, cliffs, views, several rare plant sites, and a section of the North 
Country National Scenic Trail as well as a heritage site and interpretive trail (in progress).  It is 
mostly high, bedrock controlled moraines and outcrops with a small area of dissected ground 
moraine.  Northern hardwoods dominate, with some oak.  Remains of a fire lookout tower and 
mining works occur in this area.  This site is also part of the Trap Hills range, and the only 
outcrop with this particular group of historical features. 
 
Key Proposed Management Direction Changes 
No special interest areas are designated in the 1986 Forest Plan or proposed under Alternative 1.  
Alternatives 2 through 4 propose adding the set of seven as described, in a new management 
area.  Proposed direction for MA 8.3 includes a goal to conserve and enhance the areas’ special 
values and interpret them for visitors.  Standards and guidelines direct protection of site values, 
such as prohibiting federal mineral exploration and development that would be surface 
disturbing; not conveying federal land out of SIAs; controlling non-native invasive species to 
protect SIA features; restricting motorized uses; and avoiding placement of utility sites in SIAs, 
among other guidelines.  Some SIAs would receive individualized management direction, 
including direction to avoid breakdown of terrace walls at Posse Podzol Terrace; to avoid 
management activities, which cause erosion at Silver Mountain; and to prohibit any new 
common variety minerals extraction from the esker complex.  Trap Hills and Norwich SIAs 
would limit timber harvest, special forest product harvest, and road construction. 

Direct and Indirect Effects 
The analysis area for direct and indirect effects is the suite of special interest areas themselves, 
since this is where the direct and indirect effects would occur.   
 
Alternative 1 
Under this alternative no SIA designation would occur.  Protection and/or recognition of the 
special features might occur, but not through designation of a separate management area. 
 
Alternatives 2-4 
Under these three alternatives, seven SIAs would be designated totaling approximately 10,600 
NFS acres.  Designation would recognize the special features and add protections, although in 
most cases, there would be little actual change in land management.  For example, Silver 
Mountain is managed for recreation currently, and the landform is not conducive to timber 
harvest.  SIA designation recognizes the landform’s origin and opens the way for more 
interpretation of geomorphology.  Designation is not expected to impact any resource programs.  
The historic mine at the base is already closed, so that increased visitation should not result in 
damage to the mine. 
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The parts of Divide Sand Wetland SIA that are wetland are buffered from ground disturbance 
under all four alternatives, although revised riparian protection management direction under 
Alternatives 2 through 4 strengthens the protection.  With SIA designation, any timber harvest 
would be designed to enhance the SIA values.  Since the acreage of commercial timber types is 
small, and harvest is not prohibited, little impact would occur on the timber program from SIA 
designation. 
 
Similarly, the wetland parts of the Sturgeon Headwaters SIA would be protected under the 
enhanced riparian protection management direction that is proposed in Alternative 2 through 4.  
Most of the proposed SIA is wetland, but there are some upland forested areas.  These small 
hardwood stands could be considered for harvest treatments as long as those treatments would 
conserve or enhance the SIA values.  The small acreage involved represents discountable impact 
to the timber program on the Ottawa.  
 
Designation of both Divide Sand Wetland and Sturgeon Headwaters Wetland Complex SIAs 
would strengthen the recognition by both Forest Service managers and the public of the unique 
conditions that are present in those particular areas.  Designation of Sturgeon Headwaters 
Wetland Complex SIA would additionally provide several different types of wetlands in close 
proximity, affording opportunities to show these types in agency training sessions as well as 
educational interpretive trips.  
 
Designation of Posse Podzol Terrace would call for protecting terrace walls from any breakdown 
under timber harvest.  Preventing wall breakdown would involve buffering a small acreage from 
surface disturbance, with discountable effect on the timber harvest program. 
 
Bell-Bracken-Englesby Esker Complex would remain intact, not available for gravel mining, to 
provide long-term representation of this glacial landform on the Ottawa.  Under SIA designation, 
about 360 acres that are actually esker features within the area’s 1,423 acres would not be 
available for gravel mining.  This acreage represents about 10% of the 3,420 acres of total NFS 
acreage mapped as eskers.  Removing this percentage of eskers from the pool of available gravel 
sources would not have substantial impact on the Ottawa transportation network, and eskers are 
not the only gravel source. 
 
Forest stands at Norwich Outcrop and the Trap Hills Escarpment SIAs would change mostly 
through natural succession, providing scenic, recreational, and zoological values without 
possible impact from regularly scheduled timber harvest.  Some timber harvest could occur (e.g., 
to salvage insect-killed trees) but such harvest would be designed to promote the SIA values.  
Trap Hills and Norwich SIAs include rugged terrain that is likely to harbor rare plants.  Known 
rare plant populations would be protected under all alternatives.   
 
The Trap Hills Escarpment SIA is about 4,889 acres.  Since this is a very small amount of the 
suitable acres, SIA designation should have negligible effect on the timber harvest program.  The 
Norwich Outcrop area is mostly too steep for timber harvest, so that removing this proposed SIA 
from the suitable timber base would also have negligible effects on the timber harvest program. 
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The SIAs have a recreational opportunity setting of semi-primitive, non-motorized, and therefore 
these areas would be restricted to non-motorized uses with the following administrative 
management exceptions:  emergency search and rescue, fire suppression, law enforcement, and 
administrative needs on a case-by-case basis.  Neither of the existing, State of Michigan 
east/west, multi-use trails goes through a proposed SIA.  Highway vehicle access is available to, 
or close to, all of the proposed SIAs, a consideration in their selection since this assists visitor 
access. 
 
SIA designation may restrict some minerals exploration.  See the Minerals Section for a 
discussion of expected effects. 
 
Designation may call attention to rare plant sites.  Usually, visitors interested in seeing rare 
plants are aware of the need to protect the few individuals and to take only pictures.  The violet 
(Viola lanceolata) at Divide Sand Wetland is small, easily overlooked, thriving, and occurring in 
a location that is unlikely to be harmed by increased visitation.  The known rare plants at Trap 
Hills Escarpment and Norwich Outcrop SIAs (Collinsia parviflora-small-flowered blue-eyed 
Mary, Ranunculus rhomboideus-prairie buttercup, Disporum hookeri-fairy bells, Myriophyllum 
farwellii-Farwell’s watermilfoil, Petasites sagittatus-arrowleaf sweet coltsfoot, Dryopteris filix-
mas-male fern, and Dryopteris fragrans-fragrant fern) are either small and overlooked, in out-of-
the-way locations, or hard to recognize.  The risk to these plants from SIA designation is low.  
The three plants historically known from Silver Mountain (Calamagrostis lacustris-northern 
reedgrass, Salix pellita-satiny willow, Adlumia fungosa-allegheny vine) were not found in recent 
searches.  Periodic visits to element occurrences to check their status should show if SIA 
designation is resulting in decrease in populations.  The proposed new management direction 
allows SIAs to be closed to public use when needed to protect geologic, scenic, botanic, 
zoologic, historic, or other attributes for which the area was designated from disturbances.    
 
SIA designation may also call attention to cultural resources, particularly at Norwich Outcrop 
and Silver Mountain.  Refer to the Heritage Resources Section for more information.   

Cumulative Effects 
The analysis area for cumulative effects is the western Upper Peninsula.  The SIA features are 
scattered across the Ottawa and, in some cases (e.g. eskers) representative of other sites, which 
occur sporadically on the Ottawa or on nearby lands.  The timeframe for cumulative effects to 
SIAs is the early 1900s, when roads, mining, and other activities began to have discernible 
effects on the features, through the present and into the reasonably foreseeable future, about 15 
years ahead.   
 
Past Actions 
No special interest areas have previously been designated on the Ottawa.  There is one research 
natural area, three designated wildernesses, and several wild and scenic river segments on the 
Ottawa, land allocations that also recognize special features.  None of these includes the same 
special features as in the proposed SIAs.  Porcupine Mountains Wilderness State Park recognizes 
some similar features to Norwich Outcrop and Trap Hills Escarpment SIAs.  Ecosystem 
classification and mapping (the ECS system) conducted on the Ottawa have helped to determine 
where special features are located. 
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Some eskers have been mined for gravel; the set proposed for MA 8.3 has not.  Silver Mountain 
was mined, that mine has subsequently been closed and the external features of the site are not 
impaired.  The closed mine adds to the features of interest for visitors to this site.  Mining also 
occurred at Norwich Bluff, and there was a fire tower there.  These historical uses are of interest 
to site visitors.  Roads lead to Silver Mountain, the Trap Hills, Norwich Outcrop, Divide Sand 
Wetland and run close to the podzol terrace, headwaters wetland and esker complex.  Timber 
harvest has occurred in some of the SIAs.  Recreational activities have also commonly occurred.  
These past land uses have had some effect on site conditions, but the underlying geologic 
features are unimpaired.   
 
Present Actions 
No new wildernesses or changes in river segment status are proposed in Forest Plan revision.  
One additional candidate research natural area is proposed, within Sturgeon River Gorge 
Wilderness.  It does not include features that are targeted in the SIAs.   
 
Reasonably Foreseeable Future Actions 
It is reasonable to assume that a few additional SIAs could possibly be designated in the future, 
as more information is gathered on resources, special or unique features, and protection needs.  
Total acreage would likely be limited.  It is also possible that state or county governments or 
other organizations such as The Nature Conservancy could establish some special feature areas 
in the western Upper Peninsula, similar to SIAs.   
 
Some non-native invasive species may infest the SIAs.  It is reasonable to assume these areas 
could be priorities for control of infestations so that the impact on SIA values would be limited. 
 
Since the primary objective of designating these special areas is recognition and interpretation, 
there is little chance of cumulative effect on other resource programs from such designations.  
The proposed new management direction is designed to limit impacts such that no cumulative 
effects are expected from Forest management.   

Research Natural Areas 

Introduction 
Research natural areas (RNAs) are part of a national network of natural areas designated in 
perpetuity for research and education and/or to maintain biological diversity on NFS lands.  
Research natural areas are designed for non-manipulative research, observation, and study.  They 
also may assist in implementing provisions of special acts, such as the Endangered Species Act 
and the monitoring provisions of the National Forest Management Act. 
 
The Ottawa has one designated RNA, the McCormick RNA, in the northeast corner of the 
McCormick Wilderness.  Two candidate RNAs (cRNAs) were proposed in the 1986 Forest Plan, 
one within the Sturgeon River Gorge Wilderness and one within the Sylvania Wilderness. 
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Indicators 
Indicators for RNA effects analysis are changes in land management due to designation, number 
and acreage of RNAs designated, and representation of vegetation alliance by ecological 
subsection on the Ottawa.   

Methodology 
Based on intent in the 1986 Forest Plan, a representation analysis was conducted in September 
2004 to assess which vegetation alliances are represented in the candidate RNAs.  The results 
were used to develop a revised RNA proposal for the Forest Plan alternatives.  The revised 
cRNA proposal and proposed new management direction were used to determine the type and 
extent of land management change associated with RNA designation.  Effects of designation are 
discussed qualitatively.  Representation by vegetation alliance is compared to known existing 
representation.  The established RNA and 1986 Forest Plan cRNAs are described in the table 
below. 
 
Table 3-52. Established and Candidate Research Natural Areas on the Ottawa 

RNA/cRNA Acres Vegetation alliances Ecological 
Subsection Other Features

McCormick 
RNA  
 
Vegetation 
alliances 
extracted 
from Faber-
Langendoen 
et al. 2000 

3,675 

-Eastern hemlock-yellow birch forest 
alliance 
-White pine forest alliance 
-Sugar maple-yellow birch-(American 
beech) forest alliance 
-Black spruce saturated forest alliance   
-Tamarack saturated forest alliance   
-Speckled alder seasonally flooded 
shrubland alliance 

Michigamme 
Highlands 

-Yellow Dog 
River 
-Lake Margaret 
-Lost Lake 
-Several small 
unnamed lakes 
-Several rare 
plant populations 

Sturgeon 
River Gorge 
cRNA 
 
Vegetation 
alliances 
based on 
information 
in the draft 
establishment 
record 
(Metzger 
1993) 

314 

-Eastern hemlock-yellow birch forest 
alliance 
-Eastern hemlock forest alliance 
-Eastern white pine-eastern hemlock 
forest alliance 
-Red pine forest alliance 
-White pine forest alliance 
-White spruce-balsam fir-aspen forest 
alliance 
-Sugar maple-yellow birch-(American 
beech) forest alliance 
-Quaking aspen-paper birch forest 
alliance 
-Northern white cedar forest alliance 
-Black ash-red maple saturated forest 
alliance 

Keweenaw 
Moraines and 

Plains 

-Oxbow lake  
-Abandoned 
oxbow basin  
-Terraces 
-Escarpment 
terrace 
-Rim-to-river 
cross-section of 
major 
Midwestern 
gorge  
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RNA/cRNA Acres Vegetation alliances Ecological 
Subsection Other Features

Sylvania 
cRNA 
 
 
 
Vegetation 
alliances 
based on 
Ottawa’s 
cover type 
and ELTP 
mapping. 

2,740 

-Eastern hemlock-yellow birch forest 
alliance 
-Eastern hemlock forest alliance 
-Sugar maple-yellow birch-(American 
beech) forest alliance 
-Sugar maple-white ash-American 
basswood forest alliance    
-Black spruce-tamarack saturated forest 
alliance      
-Northern white cedar saturated forest 
alliance  
-Leatherleaf saturated dwarf shrubland 
alliance    
-Eastern hemlock saturated forest 
alliance    

Winegar 
Moraine 

-14 small lakes  
-Part of larger 
Devil’s Head 
Lake 
-Four 
documented rare 
plant populations 

 
The 1986 Forest Plan directed review of the two candidate sites, to determine if there was need 
to complete establishment records and designate them as RNAs.  As part of Forest Plan revision, 
this review was completed, determining which vegetation alliances in the candidate RNAs are 
represented elsewhere in the reference network.  This review (see Appendix I, Research Natural 
Areas, of this FEIS) found that the vegetation alliances in Sylvania cRNA are mostly represented 
at least once elsewhere in reference sites on the Winegar Moraine.  Therefore, Sylvania cRNA 
was dropped as a potential research reference site under Alternatives 1 through 4, as was the 
management direction for addressing its candidacy.  The review found that vegetation alliances 
in Sturgeon River Gorge cRNA are mostly not represented elsewhere in a preserve on that 
ecological subsection.  This candidate was therefore carried forward in Alternatives 1 through 4. 
 
Key Proposed Management Direction Changes 
Management direction for the Sturgeon cRNA is retained with minor updates.  Management 
direction for the Sylvania cRNA has been removed to reflect the findings of the cRNA review. 

Direct and Indirect Effects 
The analysis area for direct and indirect effects is the RNA and cRNAs themselves, since this is 
where the direct and indirect effects would occur.   
 
Alternatives 1-4 
There are no differences among the alternatives relative to RNAs.   
 
Maintaining Sturgeon River Gorge cRNA would mean no change from the 1986 Forest Plan.  
Eventual designation of Sturgeon River Gorge cRNA would mean that 165 acres of designated 
wilderness and 149 acres of wild river corridor would have concurrent designation as RNA.  
Sturgeon River Gorge Wilderness is used for recreation, though not heavily.  Recreation may be 
prohibited if it threatens or interferes with the purposes for which the RNA is established (FSM 
4063.3). 
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Corridors for wild river segments (designated through the Wild and Scenic Rivers Act) are 
managed to protect the outstandingly remarkable values identified for the river.  Generally, 
natural processes prevail.  This does not conflict with RNA direction except where active 
management may be desired to restore, maintain or enhance outstandingly remarkable values.  
Since the area is also within wilderness, the most stringent restrictions on management apply. 
 
Given the Sturgeon River Gorge cRNA’s location within designated wilderness and wild river 
corridor, there would be little change in overall land management for this acreage on eventual 
establishment of the RNA.  Sturgeon River Gorge Wilderness is not heavily used for recreation 
and there is low potential that any prohibitions would be needed in the RNA. 
 
Designating the cRNA would add representation of ten alliances:  eight matrix alliances and two 
large patch alliances.  Three of these are represented elsewhere in the subsection, two as low 
quality sites (Faber-Langendoen et al. 2000).  Adding the RNA would increase alliance 
representation in this subsection from 3% to 33%.  

Cumulative Effects 
The analysis area for cumulative effects is the Ottawa plus the extent of Ottawa ecological 
subsections off the Ottawa, since representation is by subsection.  The timeframe for cumulative 
effects is 1971 forward, through the present and into the reasonably foreseeable future, about 15 
years ahead.  1971 is the past action starting point, since this is the date that the first RNA on the 
Ottawa was designated. 
 
Past Actions 
Designation of the McCormick RNA and various RNA-equivalents on ecological subsections 
shared with the Ottawa helped to develop the reference site network.  Ongoing land management 
and site history prevents many stands from meeting RNA criteria.  Limited RNA acreage means 
fewer acres are removed from the suitable timber base.  Research interest in Ottawa RNAs has 
been limited, with more research focused on old-growth northern hardwoods in Sylvania 
Wilderness and nearby managed hardwood stands. 
 
Present Actions 
The Chequamegon-Nicolet National Forest recently completed its revised Forest Plan, adding 
several proposed RNAs and RNA-equivalents (USDA Forest Service, 2004d).  Since this Forest 
shares some of the Ottawa’s ecological subsections, some of these sites can serve in the Ottawa 
reference site network as well.  The Nature Conservancy (TNC) recently added a preserve on the 
Ottawa border; this site may also add to the reference site network.  The Ottawa proposes to add 
a few special interest areas under Forest Plan revision and some of these may possibly meet the 
definition of RNA-equivalent and add to the reference site “library”. 
 
Ongoing Ottawa management would continue to keep most stands in condition that is not 
suitable for RNA status but is suitable for other of the Ottawa’s multiple uses, such as fiber 
production.  Ongoing management sometimes can be used as manipulative research, providing 
useful management information, while manipulative research is not allowed in RNAs. 
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Reasonably Foreseeable Future Actions 
Additional RNA-equivalents may be added in the future, as state, tribal, county, conservation, or 
other entities create preserves.  No additional RNAs are expected on the Ottawa unless demand 
increases.  Ongoing land management is expected to continue on the Ottawa, limiting potential 
sites for future RNAs.  Research demand for reference sites is expected to remain low.  Research 
is conducted outside RNAs as well as within them, and this is expected to continue.   
 
Some non-native invasive species may be introduced to the RNA and RNA-equivalent network.  
It is reasonable to assume these areas could be priorities for control of infestations so that the 
impact on RNA values would be limited. 
 
Based on the above analysis and information, carrying the Sturgeon River Gorge cRNA is not 
expected to have significant effects on either overall Ottawa management or the RNA network. 

Direct, Indirect and Cumulative Effects—Recreation, Social, 
and Economic Environment 
Each of the following sections will describe a resource area, with a discussion which explains the 
criteria and indicators used to evaluate and develop the variations between the alternatives; the 
affected environment and analysis area; and the direct, indirect and cumulative effects on the 
environment that is likely to result from activities and resource output levels of each alternatives. 

Heritage Resources 

Introduction 
Heritage resources (defined as cultural, historical, archaeological, ethnographic and tribal) 
represent past human activities or uses and, by their nature, are considered an irreplaceable and 
nonrenewable resource if not managed for preservation over the long-term.  Because they 
represent important cultural values, they are of special concern to the public.  Interest in our 
heritage and concern over the destruction of archaeological sites has prompted the passage of 
national, state and local levels of legislation designed to promote and protect these examples of 
our nation’s historical and traditional legacy. 

Methodology 
This effects analysis focuses primarily on discussion of risks from management actions by 
alternative.  Also included will be a discussion relative to proposed SIAs and how their 
designation might affect heritage resources.  Some management actions, such as timber harvest 
and road construction, would not vary much in risk of affecting heritage resources and others, 
like OHV management, may vary more. 

Affected Environment 
Approximately 668,000 acres of lands have been inventoried for heritage resources on the 
Ottawa and more than 2,498 heritage sites have been recorded.  Heritage resources on the Ottawa 
represent a diversity of cultures and their uses of landscapes.  For example, prehistory of native 
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people, late 19th and 20th century state and American history, mining and logging history, CCC, 
WWII and post-WWII military features, and Forest Service history are represented. 
 
These heritage resources enrich people’s experiences by creating opportunities to discover the 
Ottawa’s unique past.  They enhance local communities and build bridges of understanding 
between the Ottawa and its neighbors.  Heritage information contributes to overall Forest 
management by helping us understand past human interaction with forest ecosystems. 
 
Any activity, such as cross-country OHV use, that causes ground disturbance (e.g., disturbance 
to the soil that contains the heritage resource) has the potential to adversely affect heritage 
resources, both directly and indirectly.  This results in changes to the physical attributes of the 
resources that, in turn, compromise the integrity of the heritage resources and their context.  
Context (the spatial relationship between the various artifacts, features and components of the 
heritage resource) is what is scientifically studied and interpreted and is the basis for the 
significance determination.  These types of effects are irreparable and considered adverse.   
 
Direct effects that can damage heritage resources or their setting can result from both natural 
events or processes and human activities.  Indirect effects can result from changed visitor use 
patterns and improved access that brings more visitors, resulting in the deterioration or loss of 
the site.  Studies have shown that effects on sites have three characteristics: 

• Impacts tend to be multiple (that is, several different impacts to the same site) 
• Impacts are cumulative; and 
• Many impacts are the result of land use activities rather than deliberate vandalism. 

Effects from project-specific activities are easier to identify and manage through appropriate 
mitigation measures.  Non-project specific activities have the greatest potential to impact 
heritage resources. 
 
Special Interest Areas 
Norwich Outcrop and Trap Hills Escarpment mines are historically significant sites within the 
SIAs proposed in Alternatives 2 through 4. 
 
Trap Hills Escarpment:  Mining in the Trap Hills was first conducted by prehistoric miners 
who worked veins of both horizontal and vertical inclinations.  The rock in some veins was soft 
and loose from weathering, which enabled miners to remove the copper.  They used heavy stone 
mauls to break copper from the rock, and utilized wood wedges and levers to lift and move large 
masses.  Most, if not all, European mining operations were located upon veins worked by 
prehistoric miners (Dixon 1994).   
 
Norwich Outcrop:  The Norwich Mine is a mid-19th century copper mining complex in the 
Ontonagon River basin of Michigan’s Upper Peninsula.  The site was occupied by three low-
volume mining operations during the initial period (1845-1865) of copper mining, and is 
representative of “frontier” period exploratory mining settlements.  The archaeological record of 
this site begins with prehistoric mining sites dating from at least 4,000 years ago to historical 
mining sites dating from ca. 1845 –1920.  The cultural resource base consists of prehistoric 
mining sites, pioneer miners’ cabins, mine shafts, adits, waste dumps (historical refuse) and 
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mining machinery sites, all set amidst the industrial landscape of frontier mining (Michigan 
Technological University 1993).  
 
Resource Protection Measures 
Applicable law, policy and direction provide the basis for the protection of heritage resources.  In 
all alternatives, management activities proposed could directly, indirectly or cumulatively effect 
heritage resources.  Activities are subject to regulations outlined in Section 106 of the National 
Historic Preservation Act (NHPA) of 1966, as amended, and as promulgated by 36 CFR 800, to 
address affects to the heritage resources.  In addition, heritage resource management activities 
such as inventory, analysis, stabilization, restoration and public interpretation are present in all 
alternatives. 

Direct and Indirect Effects 
Cross-country OHV Use 
Alternative 1 
Under this alternative the risk of impacts to heritage resources are ongoing mainly through cross-
country use of OHVs.  The risk of impacts to heritage resources is partially through an increased 
possibility of vandalism.  The increased risk of vandalism is due to OHVs accessing more areas 
of the Ottawa.  In these situations this uncontrolled use could impact both recorded and 
unrecorded resources.  
 
Alternatives 2-4 
Under Alternatives 2 through 4, cross-country use of OHVs would be prohibited and, with 
amounts varying by alternative, designated trails and routes would be put in place.  Alternatives 
2 through 4 would be favorable for protection of heritage resources as cross-country OHV use on 
NFS lands would not be permitted, thus reducing risk of impacts to heritage resources. 

Effects Common to All Alternatives 
Vegetation Management 
Removal of dead trees or timber can affect heritage resources because there can be ground 
disturbance caused by machinery, felling of trees on certain types of heritage resources, skidding 
of logs and trees, theft and vandalism or erosion caused by vegetation removal or damage.  
Construction or reconstruction of permanent or temporary roads for anticipating use could also 
affect heritage resources.  Equal protection of heritage resources would be applied to all 
proposed vegetation management projects under Alternative 1-4 and effects are anticipated to be 
low.  
 
Fire 
Prescribed burning, fire suppression and hazardous fuel treatments may directly damage or 
destroy heritage resources.  Historic sites and structures are at a risk from destruction due to fire.  
Vegetation removal can also have an indirect effect because the increase in visibility of heritage 
sites may result in an increase in vandalism.  Protection measures would be applied equally in 
Alternatives 1 through 4 and effects are anticipated to be low.  
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Transportation 
Road construction, reconstruction and maintenance of existing roads can directly affect heritage 
resources because of the associated ground disturbance.  Proper maintenance has a beneficial 
effect on heritage resources by reducing the risk of soil erosion that impacts soil containing 
heritage sites.    
 
The ground disturbance associated with decommissioning, such as installation of dirt barriers, 
gates, or ripping of roadways, can disturb archaeological deposits within and adjacent to the road 
prism. 
 
Indirect effects stem from increased access by construction of new roads and improvement of 
existing roads resulting in vandalism, artifact collections and damage to unknown heritage 
resources.   
 
Protection measures for heritage resources would be applied equally in Alternatives 1 through 4.  
Because of these protection measures, it is anticipated that effects would be low. 
 
Special Interest Areas 
Modern mining activity often occurs on or within historical mining claims that still have 
remnants in the form of historical adits, glory holes, mill sites, structures, roads, etc.  Though the 
likelihood is low, this has a limited potential to result in conflicts between modern mining 
activities and historical mining features through adaptive reuse or destruction of the historical 
mining features. 
 
Design criteria, including in-depth research of the mining location and public interpretation 
opportunities focusing on historical mining, are expected to protect heritage sites in these SIAs in 
all alternatives whether designated as SIAs or not.  In general, the management direction for 
SIAs would prohibit plans to extract federally-owned minerals. 

Cumulative Effects 
The bounds of analysis for past, present and foreseeable future actions is the Ottawa 
administrative boundary.  Some of the Ottawa’s heritage resources have been lost or damaged 
during implementation of some past activities, during visitor use, and through disturbances 
caused by natural events.  Many of the activities that are affecting heritage resources are 
activities that were initiated prior to the implementation of NHPA of 1966, as amended (see 2006 
Forest Plan, Chapter 1).  However, with implementation of the protection and mitigation 
measures provided under legislation, policy and the 2006 Forest Plan, the cumulative effects on 
heritage resources by authorized activities under the different alternatives should be low. 

Recreation 

Introduction 
More people use the Ottawa for outdoor recreation than for any other purpose.  At just under one 
million acres, the Ottawa is a large supplier of public recreation lands within the western Upper 
Peninsula of the State of Michigan.  The niche of the Ottawa lies in providing high quality 
recreation while maintaining a wild and remote character.  Visitors participate in a wide variety 
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of dispersed and developed recreation activities and experience a feeling of relative remoteness 
and solitude upon entering the Ottawa.   
 
The 1986 Forest Plan goals for recreation address the protection of scenic values, the need to 
minimize motorized and non-motorized conflicts, the protection of congressionally designated 
Wild and scenic rivers, and to provide for an appropriate amount of wilderness.  The Forest Plan 
revision need for change process identified few changes to the recreation program with the 
exception of off-highway vehicle (OHV) management, including all-terrain vehicles (ATVs).  
ATVs are included in the broader definition of OHVs (see glossary).    
 
The Forest Plan revision process did not include making changes to management of recreation 
activities other than management of OHVs.  This section includes a discussion of recreation 
resources, recreation supply and demand, and a detailed section on OHVs.  The scope of 2006 
Forest Plan revision focuses on a proposal for providing ATV trail connectors to existing 
recreational trail systems and designating a system of OML 1, 2, and 3 roads/routes.  Priority for 
designation would include those roads/trails where other user needs and resource protection 
issues are minimal (see Chapter 2 of the 2006 Forest Plan for more information).      
 
This section of the FEIS discusses the recreation effects of changed OHV direction by the 
indicators listed.  The Social section contains discussions on the social aspects of changed OHV 
direction, including a discussion on general effects to hunters from differing levels of OHV 
access, access for persons with disabilities, and administrative use.  The effects OHVs have on 
other forest resources are discussed in other sections of Chapter 3.  See the Soils, Water 
Resources, Transportation, NNIS, Native Plants and Plants of Management Concern, Wildlife 
(MIS and Riparian SVC) and Heritage Resources sections of this document. 

Indicators 
• Changes in forest access:  roads open for OHV use and cross-country travel 
• Designated recreational OHV trails and routes  
• Connectivity to other trails and routes 

Affected Environment   
Although other recreation resource areas are briefly discussed in the affected environment, they 
are only mentioned in the environmental consequences section if they are related to the effects in 
regards to OHV management.  
 
Recreation Opportunity Spectrum 
The 1986 Forest Plan utilized the Recreation Opportunity Spectrum (ROS) as a framework to 
inventory existing settings and establish a recreation desired condition setting and capacity for 
each management area.  ROS defines six primary recreation opportunity settings including 
primitive, semi-primitive non-motorized, semi-primitive motorized, roaded natural, rural, and 
urban.  The 1986 Forest Plan identified four primary ROS desired settings as displayed in the 
2006 Forest Plan, Appendix B, Recreation Opportunity Spectrum Description; no primitive or 
urban settings are assigned.  
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Generally, the character of the Ottawa has remained mostly unchanged since the 1986 Forest 
Plan was approved.  Although the Ottawa overall is older, with more mature and larger sized 
trees, the recreation conditions generally have not changed.   
 
Wilderness  
When the 1986 Forest Plan was approved, there were no congressionally designated 
wildernesses on the Ottawa.  Four areas were evaluated as potential wilderness; three were 
identified through the RARE II process (Sylvania, Sturgeon River Gorge, and Norwich Plains), 
and one area (McCormick) was identified through the Ottawa roadless inventory.  Three areas 
(McCormick, Sturgeon River Gorge, and Sylvania) were subsequently designated as wilderness 
through the 1987 Michigan Wilderness Act.  The 1986 Forest Plan was amended to include 
management of wilderness.  Wilderness acres amount to about 5% the Ottawa.   Norwich Plains 
was not recommended for wilderness designation but it has been managed as an Inventoried 
Roadless Area (IRA). 
 
NFMA regulations require that during Forest Plan revision, the roadless character of NFS lands 
be inventoried, and qualified areas evaluated as potential wilderness.  These processes are 
documented in Appendix B, Roadless Inventory and Appendix C, Wilderness Evaluation, of this 
FEIS.  In summary, one area known as Ehlco, was evaluated as potential wilderness, but was not 
recommended for wilderness study at this time.  The Norwich IRA was included in the inventory 
but was not evaluated as potential wilderness because it did not meet the roadless inventory 
criteria as outlined in FSH 1909.12, Chapter 7 and the Eastern Region Guidelines for Completing 
Roadless Area Inventories during Forest Plan revision (USDA Forest Service 1997b).    
 
The Forest Service prepared the official legal description and map of Sylvania Wilderness as 
required in Section 4 of the 1987 Michigan Wilderness Act.  The map and legal description were 
approved by the Regional Forester in June 2005 (USDA Forest Service 2005p).  In preparing the 
legal description and map, the Forest Service followed the boundary for Sylvania Wilderness as 
it appears on the Congressional Map of Record which was referenced in Section 3 of the 1987 
Michigan Wilderness Act.  
 
Developed Recreation 
Developed recreation sites are those areas containing a concentration of improvements, facilities, 
and services, which were built primarily to encourage participation in a recreation activity and 
enhance visitor experiences.  The Ottawa provides a mix of developed recreation facilities and 
currently has 22 campgrounds, 47 boat landings, 11 swimming areas, 21 picnic areas, 8 
developed canoe landings, and 5 waterfall day use areas.  Unique developed recreation areas 
include the Ottawa Visitor Center, Lake Nesbit Organization Camp, Sylvania Recreation Area, 
Lake Ottawa Recreation Area, and access to Lake Superior at Black River Harbor.   
 
Dispersed Recreation 
Dispersed recreation occurs virtually everywhere on the Ottawa except at developed or 
administrative sites.  Dispersed activities include backpacking, hiking, cross-country skiing, 
driving for pleasure, and horseback riding to name a few.  Snowmobiling, hunting and fishing 
are important and popular dispersed recreation activities on the Ottawa.  OHV use is also a 
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dispersed recreation activity and provides access to the Ottawa.  Because OHV use is a Forest 
Plan revision topic, it is discussed under a separate heading below.    
 
Snowmobiling is the most popular and widely participated in winter sports activity on the 
Ottawa.  Known as “Big Snow Country,” the western Upper Peninsula of Michigan is a key 
destination area for snowmobilers.  The Ottawa has over 240 miles of snowmobile trails located 
on NFS lands and there are about 450 miles of snowmobile trails within the Ottawa boundary.  
Average annual snowfall on the Ottawa ranges between about 60 and 210 inches of snow 
depending on location, and the snowmobile season runs for approximately 16 weeks (i.e., 
December through March).  Snowmobiles are used to a much lesser extent to travel cross-
country for access purposes such as for ice fishing or trapping.  Snowmobiles are currently 
permitted to be used on unplowed National Forest System Roads.   
 
There are over 250 miles of non-motorized trails on the Ottawa, including 19 hiking trails, four 
ski trails, and three mountain bike trails.  Included in this total are about 116 miles of the North 
Country National Scenic Trail, and Potawatomi-Gorge, State Line Mile Post Zero, and Agonikak 
National Recreation Trails (NRT).  The Agonikak NRT also allows motorized uses. 
 
Congress designated the North Country National Scenic Trail (NCT) in 1980.  When complete, 
the NCT will stretch more than 4,600 miles, linking New York’s Adirondack Mountains to the 
Missouri River in North Dakota.  The trail crosses nine national forests and two national parks 
along the way and is about 45% complete.   
 
About 116 miles of the NCT cross the Ottawa including nearly 8 miles that traverse through the 
McCormick Wilderness.  The portion of the trail system that crosses the Ottawa is complete.  
The trail is managed primarily for hiking and backpacking use; however, mountain biking is a 
permissible use except where the NCT traverses through the McCormick Wilderness.  No 
changes are proposed to the management of the NCT, and the Ottawa would continue to manage 
the trail in cooperation with the National Park Service. 
 
Hunting for small and big game animals and fishing comprises a large portion of the year round 
dispersed recreational use on the Ottawa.  There are over 500 lakes, 2,000 miles of rivers and 
streams, and nearly one million acres available for these activities.  Species that have state-
regulated hunting seasons include white-tailed deer, black bear, snowshoe hare, ruffed grouse, 
squirrel, and woodcock.  Some common game fish include trout, walleye, perch, largemouth and 
smallmouth bass, northern pike and salmon.  OHVs often serve as a means for hunters and 
anglers to access the Ottawa.  Effects to dispersed recreation resources related to the use of 
OHVs are discussed under the OHV heading below and the Social section.   
 
Wild and Scenic Rivers 
The Michigan Scenic Rivers Act of 1991 placed portions of six Ottawa rivers into the National 
Wild and Scenic River System.  This amounted to about 310 miles of congressionally designated 
wild, scenic, and recreational rivers segments and tributaries on the Black, Ontonagon, Paint, 
Presque Isle, Sturgeon and Yellow Dog Rivers; and nearly 200 miles of study rivers on segments 
or tributaries of the Brule, Ontonagon, Paint, Presque Isle and Sturgeon Rivers.  One river listed 
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in the 1986 Forest Plan was dropped from further consideration (at that time) – the Ontonagon 
main stem.   
 
Recreation use of these rivers is relatively low compared to other designated rivers around the 
country.  There are varied ownership patterns along the river corridors and since the 1986 Forest 
Plan was approved, few ownership changes to the river corridor systems have occurred.  
However, these minor changes do not result in additions or changes to wild and scenic rivers on 
the Ottawa.  In 1994, the 1986 Forest Plan was amended to add standards and guidelines for 
protection of designated and study rivers to recognize river corridor boundaries.  It should be 
noted that Comprehensive River Management Plans are being prepared for designated rivers.  
This process is occurring concurrently, but separate from, Forest Plan revision.  No changes to 
wild and scenic rivers are proposed through Forest Plan revision.  See Appendix F, Wild and 
Scenic River Inventory Update, of this document for more information. 
 
Scenic Byways 
The Ottawa has one designated National Forest Scenic Byway, the 11-mile Black River Scenic 
Byway, located on County Road 513 on the Bessemer Ranger District.  The byway leads to the 
Black River Recreation Area, where visitors find access to the North Country National Scenic 
Trail, waterfall viewing sites, and Black River Harbor.  No changes in management to this scenic 
byway, or new scenic byway designations, are recommended at this time. 
 
Scenery Management 
Scenery is an important natural resource of the Ottawa.  Natural features including vegetation, 
water, landforms, and geology largely influence the scenery.  High quality scenery enhances 
people’s lives and benefits communities and society.  Sightseeing and driving for pleasure are 
among the nation’s leading recreational activities, and demand for them will likely continue, 
both on the Ottawa and nationally.   
 
The 1986 Forest Plan established specific Visual Quality Objectives (VQOs) for management 
areas.  These goals are based upon criteria guided by the Visual Management System (VMS).  
Forest management activities are required to meet specific standards associated with each VQO.  
The VQOs would continue to be utilized in the 2006 Forest Plan.  See Appendix G, Scenery 
Management, of the 2006 Forest Plan for more information and a spatial display of VQOs on the 
Ottawa. 
 
Current Use and Anticipated Trends 
According to Cordell et al. (1999), the five fastest growing outdoor recreation activities through 
the year 2050 are expected to be visiting historic places, downhill skiing, snowmobiling, 
sightseeing, and non-consumptive wildlife activity.  These activities tend to occur in the more 
developed ROS classes.   
 
Recreation use is measured using the National Visitor Use Monitoring (NVUM) survey.  Two 
units of measure are useful to provide an overall picture of the numbers of Ottawa visitors - 
recreation visitor day and national forest visit.  A recreation visitor day (RVD) is defined as one 
person recreating in an activity for 12 hours.  A national forest visit is the entry of one person 
upon a national forest to participate in recreation activities for an unspecified period.  A national 
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forest visit can be composed of multiple site visits, such as to a campground, trail, or other 
facilities all on one trip.  Results of the NVUM on the Ottawa for 2003 were reported in site 
visits, forest visits, and wilderness visits as follows:  878,300 site visits, 638,000 national forest 
visits, and 20,000 wilderness visits; equaling about 1.3 million RVDs (USDA Forest Service, 
2004h).   
 
According to the NVUM, the top recreation activities that visitors participated in during their 
visits to the Ottawa were viewing wildlife, viewing natural features, hiking/walking/relaxing, 
downhill skiing, snowmobiling and hunting.  Visitors were allowed to select more than one 
activity for participation.   
 
Each visitor was also asked to select one activity as their primary activity for their visit.  The top 
primary activities were downhill skiing, hunting, snowmobiling, viewing natural features, and 
fishing.  Although the NVUM cites downhill skiing as the most popular activity, this information 
may be skewed due to the survey location.  The selected survey location was in the parking lot of 
the ski hill, thus capturing a high number of survey participants and a high number of visitors 
engaging in downhill skiing as their primary activity. 
 
Visitors reported through the survey that OHV use ranked 18th out of 26 primary activities.  This 
information may not be representative of the growing demand for recreational use of OHVs, 
however, as there are few designated trails on the Ottawa and there were no summer survey 
locations on designated OHV recreation trails.  OHV use and trends are discussed in detail 
below. 
 
Although horseback riding ranked 20th out of the 26 primary activities, there has been an 
increased interest in horseback riding trails and equestrian related facilities on the Ottawa.   
 
The ROS Users Guide outlines the approach to determine a realistic carrying capacity maximum 
and was used to determine the results displayed in the table below.  The process considers a 
national forest’s physical and recreation variables such as useable vs. unusable acres, weekend 
vs. weekday use, occupancy rate, and other factors.  The NVUM categories were consolidated 
into 10 topic areas as prescribed by the Resource Planning Act and were assigned into either the 
developed or dispersed recreation categories with exception of “other” which was split under 
both categories.  The results of the 2003 NVUM were used as a baseline, with growth estimates 
based on the findings of Cordell et al. (1999). 
 
Combining information on reasonable capacity, use and growth estimates; Table 3-53 displays 
recreation categories, reasonable capacity, current use (2003) and projected use.  Under current 
management and all alternatives, opportunities should not be exceeded over the next 50 years.    
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Table 3-53. Current and Projected Recreation Use on the Ottawa1 

Category 2003 
Current 

2013 2023 2033 2043 2053 

Developed Reasonable Capacity - Total 779 276 301 330 351 363 366
Camping/picnicking/swimming 272 296 324 345 356 359

Resorts 0 0 0 0 0 0
Other 4 5 6 6 7 7

Dispersed Reasonable Capacity - Total 3,997 1,075 1,185 1,326 1,470 1,578 1,704
Mechanized travel and viewing scenery 36 46 50 56 60 65

Hiking, horseback riding, and water travel 15 16 17 18 18 18
Winter sports 367 433 521 617 705 811

Wilderness 125 131 139 146 151 155
Hunting 331 334 348 361 364 371
Fishing 117 123 130 135 136 136

Non-consumptive wildlife use 78 95 112 127 134 137
Other 6 7 9 10 10 11

1Numbers are in thousands of Recreation Visitor Days. 
 
Off-Highway Vehicles 
The Chief of the Forest Service identified unmanaged recreation, especially the undesirable 
impacts from unmanaged OHV use, as one of the key threats facing the national forests and 
grasslands.  Concerns have been expressed over the amount of unplanned roads and trails, 
erosion, lack of quality OHV recreation opportunities, water degradation and habitat destruction 
from OHV activity.  See the illegal uses discussion in the Social section for more information.   
 
The National Association of Counties passed a resolution in July 2003 regarding off-highway 
vehicle management on public lands.  This resolution supports the requirement that OHVs stay 
on designated roads, trails or in limited cross-country use areas.  Diverse interest groups, such as 
the National Off-Highway Vehicle Conservation Council, the Blue Ribbon Coalition, and 
conservation organizations also support limitations on cross-country use. 
 
Off-highway vehicle use on the Ottawa and its roadways have increased and changed over the 
past 20 years.  When the 1986 Forest Plan was approved, the majority of OHV use was for 
access in support of another activity, such as hunting, fishing, other dispersed activities, and 
access to camps and private property.  While OHV use in support of dispersed recreation 
activities has increased, so has the demand by individuals and groups for designated trail systems 
to ride for the recreational aspect of the sport. 
 
The OHV policy on the Ottawa under the 1986 Forest Plan is generally described as “open 
unless posted closed.”  Cross-country use is allowed as long as it does not cause unacceptable 
resource damage, as is use of low standard two-track woods roads (i.e., OML 1 and 2 roads).  
OHV use on higher standard OML 3, 4, and 5 roads, including most maintained gravel roads, is 
not allowed.   However, it should be noted travel across wetland features is a violation of State 
law (Michigan Compiled Laws 1994).  As use has grown, impacts to Ottawa resources from 
people riding off roads or trails (cross-country) has increased, primarily because this use is 
largely unregulated or unmanaged at this time.   
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The Forest Service’s Travel Management Rule (TMR) became effective in December 2005 
(USDA Forest Service 2005k).  The TMR revised regulations regarding travel management on 
National Forest System lands to clarify policy related to motor vehicle use, including off-
highway vehicles.  The TMR requires the Forest Service to designate a system of roads, trails 
and/or specific areas open for motorized use, and the TMR prohibits the use of motor vehicles 
off the designated system, except for over-the-snow vehicles.   As a result of the TMR, the 
Ottawa will publish a map called the Motor Vehicle Use Map (MVUM), on an annual basis to 
depict the Ottawa’s designated motor vehicle road and trail system (including those for OHV 
use), and trails serving as recreational connector routes for ATVs.  See glossary for a definition 
of the terms used in the Travel Management Rule discussions. 
 
Trails on the Ottawa include two OHV routes on State of Michigan multi-use railroad grades 
(Iron River to Marenisco, which includes a one-mile section of Forest System Road 6150, and 
Sidnaw to Bergland) and the Ottawa administered multi-use trail from Bergland to Rockland 
(known as the Pioneer Multi-Use Trail).  None of these trails provides loop systems or 
connections to other trails.  The State of Michigan trails on the Ottawa include about 200 miles 
of trail and the Ottawa multiple-use trail is about 20 miles long.  Ottawa area local/county 
governments have opened up their road systems to varying degrees for use by OHVs.  However, 
there is a lack of connectivity with these trails due to differing policies.   
 
There is a lack of continuous trail opportunities on the Ottawa, even with the combination of the 
“open unless posted closed” policy, the existing designated OHV trails, and county road systems 
that are open to OHVs.  The existing situation is one of fragmented user opportunities.  
 
OHV Demand 
Nationally, the number of OHV users climbed sevenfold in the last 30 years from 5 million in 
1972 to 36 million in 2000.  The estimated number of ATV drivers in the United States rose 
from 12 million to 16.3 million from 1997 to 2001, a 36% increase.  During the same period, the 
estimated total number of ATV driving hours increased from 1.6 billion to 2.4 billion, a 50% 
increase, and the estimated number of ATVs rose from 4 million to 5.6 million, a 40% increase.  
ATV use has grown nationally, as well as at the state and local levels.  ATV registrations in 
Michigan have increased 150% from 1987 to 2002.  ATV registrations in Wisconsin grew from 
25,600 in 1997 to 176,000 in 2002 (USDA Forest Service 2004a). 
 
OHV Use 
As stated earlier, the majority of OHV use on the Ottawa is for access in support of another 
activity, such as hunting, fishing and access to private property.  This is discussed in more detail 
later in this section.  The only information on OHV use for recreational trail riding as an activity 
comes from the Ottawa National Visitor Use Monitoring (NVUM) survey completed in 2003.  
Visitors reported through the survey that OHV use ranked 18th out of 26 primary activities.  
Almost three percent of Ottawa visitors interviewed participated in OHV use with only 0.5% of 
them stating that OHV use was their main activity.  This equates to about 19,000 visitors 
participating in an activity utilizing an OHV in pursuit of another activity and only about 3,000 
visitors stating the use of OHVs was their main activity on the Ottawa; however OHV use may 
not have been captured adequately due to survey locations.  There are few featured OHV 
recreational trails on the Ottawa and there were no summer survey locations on designated OHV 
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recreation trails.  Many survey locations were on OML 3 roads or in developed campgrounds 
where OHV use is currently not allowed.  It is difficult to quantify the amount of use and growth 
in recent years due to a lack specific of information.  There has been a reported increase in 
inquiries to the Ottawa for OHV information at the Ranger District front offices and at the 
Ottawa Visitor Center (USDA Forest Service 2004f).  In comparison to recreational trail use 
levels on the Chequamegon-Nicolet National Forest in northern Wisconsin and the Huron-
Manistee National Forest in the Lower Peninsula of Michigan, OHV use on the Ottawa is much 
lower.   
 
A designated system and clearly defined use regulations would benefit OHV users and it would 
help to alleviate conflicts between motorized and non-motorized users by defining where this use 
would be allowed, restricted or prohibited.   
 
Specific procedures for designation of recreational ATV trail and designation of OHV road 
routes for access are not addressed here.  Designation of recreational OHV trails as well as road 
route access would occur using the direction in the 2006 Forest Plan, Forest Service Manual and 
Handbook direction, the Travel Management Rule (USDA Forest Service 2005k) and other 
applicable regulations or laws.    
 
Administrative OHV use for law enforcement, emergencies, firefighting, and other authorized 
purposes may be allowed in areas closed to public motorized use under all alternatives.  This 
administrative access would be granted as deemed necessary for employees, as well as 
contractors and volunteers working for the Forest Service to accomplish work tasks (see 
glossary).  Administrative use of motorized vehicles in areas closed to public motor use would be 
minimal.  Resource impacts related to occasional administrative OHV use on a road, trail, or in 
an area closed to public motor use are expected to be minimal in all alternatives.  Administrative 
use of OHVs is discussed further in the Social section of this document. 
 
New designated motorized trails would not be developed in management areas that have semi-
primitive non-motorized (SPNM) ROS objectives.  A portion of the Pioneer Multi-use trail 
currently traverses MA 6.1 (SPNM).  There is a long-term desired condition to move this trail 
outside MA 6.1.  No additional new motorized trails or routes would be permitted in MA 6.1.  
No local level (OML 1 and OML 2) roads would be designated for OHV use in SPNM areas and 
generally OML 3 roads would not be designated for OHV use in these areas.  Therefore, the 
effects analysis assumes that there would be no new road or trail designations in MA 6.1, MA 
8.3, and other SPNM designated areas (refer to 2006 Forest Plan, Appendix B - Recreation 
Opportunity Spectrum). 
 
Noise and Emissions 
Noise and emissions effects would mainly be concentrated on designated trails and on designated 
road routes in all alternatives.  Additionally in Alternative 1, noise and emissions would be found 
in the general forest area from dispersed cross-country use.  It is expected that most road, trail, 
and cross-country use by OHVs would meet State and Environmental Protection Agency (EPA) 
noise and emissions standards.   
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Nevertheless, compliance with EPA noise standards does not mean that most users and wildlife 
would find the noise level acceptable.   

Direct and Indirect Effects 
The analysis area includes NFS land managed by the Ottawa and other public and private lands 
in the Upper Peninsula of Michigan and surrounding areas.  These areas share many of the same 
users and visitors.  Refer to Chapter 2 of this document for a comparison of alternatives 
regarding OHV management and the estimated desired condition of trails and routes. 
 
Indicator - Changes in Forest Access 
Alternative 1 
Alternative 1 would use the existing direction in the 1986 Forest Plan.  The approximate number 
of miles of road open for use would be 2,950 using OML 1 and 2 road segments.  OHV use 
would not be allowed on OML 3, 4, or 5 roads.  Therefore, since the level of access would 
remain static, no impacts to access would be anticipated under this alternative.  Cross-country 
use under Alternative 1 would provide access for those users accustomed to cross-country OHV 
travel (primarily those people engaging in hunting, fishing and gathering activities) at about the 
same level experienced in the past.  OHV use would be allowed on unclassified roads estimated 
at about 2,100 miles.  OHV travel across wetland features is a violation of State law (Michigan 
Compiled Laws 1994).   
 
Alternative 2 
Alternative 2 would provide for two north/south connectors to the State of Michigan east/west 
multi-use trails.  Through a combination of designated road routes and, if necessary, minimal 
amount of trail construction, the connectors would provide approximately 25-75 miles of 
recreational trails.  Under this alternative, most OML 1, 2, and 3 road segments across the 
Ottawa would be closed unless identified as part of the north/south connectors.  Cross-country 
use would not be allowed.  This alternative would provide the least amount of OHV use of the 
Ottawa of all the alternatives.  It would likely not meet the demand of those users accustomed to 
cross-country travel on OHV and would likely have the most impact on them compared to the 
other alternatives.  Users would need to rely on other permitted means to access the Ottawa or go 
to different areas.  There would also be an impact to OHV riders looking for remote cross-
country recreation experiences and those that utilize user created trails.  However, it can be 
expected that limiting cross-country travel would lessen the impacts to Ottawa resources and 
would reduce conflicts with users who desire a remote, non-motorized experience. 
 
Alternatives 3-Modified and 4 
Alternatives 3-Modified and 4 would provide for two north/south connectors to the State of 
Michigan east/west multiple-use trails similar to Alternative 2.  Through a combination of 
designated road routes and, if necessary, minimal amount of trail construction, the connectors 
would provide approximately 25-75 miles of recreational trails and access.  In addition, these 
alternatives would consider designating up to 3,370 miles of OML 1, 2 and 3 road segments for 
OHV use.  Cross-country use would not be allowed.  Alternatives 3-Modified and 4 are similar 
to Alternative 1 in the consideration of OML 1 and 2 road segments.  They are different in that 
they would not provide for cross-country use, but would provide for designations on OML 3 
roads, which is not allowed in Alternative 1.   
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Alternatives 3-Modified and 4 would provide more access as compared to Alternative 2.  
Impacts to access would be the same for these alternatives.  In comparison to Alternative 1, 
impacts to users accustomed to cross-country access would be noted.  Compared to Alternative 
1, there would be some impacts to access on OML 1 and 2 road segments as it is anticipated that 
not all the OML 1 and 2 road segment miles would be designated for use as noted in other 
sections of the FEIS (e.g., Water Resources and Transportation sections).   
 
See the Social section for additional discussion on the effects of changes in Forest access, 
provision for administrative uses, and the effects on the remote character of the Ottawa by the 
use of OHVs, and the effects to Forest visitors by eliminating cross-country OHV use. 
 
Designated Recreational OHV Trails and Routes 
This indicator addresses the demand for designated recreational OHV trails and routes within the 
boundaries of the Ottawa focusing on the recreational aspect of OHV use. 
 
Alternative 1 
Alternative 1 would provide for a designated trail system that is currently made up of the Pioneer 
multi-use trail, State of Michigan east/west multi-use trails and designated county roads.  Use 
would be allowed on OML 1 and 2 road segments, however; these roads typically do not connect 
to the current designated systems.  Compared to the other alternatives, this alternative provides 
the least emphasis on recreational designated trail systems that are in demand by recreational 
trail riders.  Use on OML 3 roads would not be allowed, making trail connections more difficult.   
 
Alternative 2 
This alternative would provide for two north/south connectors to the existing State of Michigan 
east/west multi-use trails.  The connectors would be a combination of designated road routes 
with a minimal amount of trail construction if needed.  The new designated routes serving to 
provide north/south connectors would offer approximately 25-75 miles of access, and would give 
OHV users opportunities and improved access to essential services and recreational destination 
points (gas, food, and lodging).  The impact of this recreational trail system would be a more 
cohesive trail system than anticipated in Alternative 1.  It is not expected that denial of cross-
country access would have much impact on the recreational riders who seek designated trail 
opportunities with access to some type of facilities. 

 
Alternatives 3-Modified and 4 
Alternatives 3-Modified and 4 would provide for two north/south connectors to the existing State 
of Michigan east/west multi-use trails similar to Alternative 2.  The new designated routes 
serving as north/south connectors would provide approximately 25-75 miles of access, and 
would give OHV users opportunities and improved access to essential services and recreational 
destination points (gas, food, and lodging).   The impact of the designated recreational trail 
system would be similar as described in Alternative 2.   
 
These alternatives would consider designating up to approximately 2,300 miles of OML 1 road 
segments, 650 miles of OML 2 road segments and 420 miles of OML 3 road segments.  These 
potential road miles are in addition to the recreational trail loop and would be designated for 
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access but not as part of the designated recreational trail system.  However, only some of these 
roads would potentially connect to the recreational trail system and could provide for expanded 
OHV riding opportunities from the designated trail.  This expanded amount of trails would 
impact those desiring more recreational access, those utilizing OHVs for purposes other than 
recreation, and others.  Recreational OHV riders would have more riding opportunities.  On the 
other hand, some people utilizing OHVs for utilitarian access purposes such as hunting or 
gathering special forest products have said the OHV recreationists impact their experience 
because of higher speeds, increased traffic, noise, and larger groups.  Other people not utilizing 
OHVs have stated that encounters with OHVs have an impact on solitude and remoteness.  These 
designated roads would be available to all OHV users regardless of pursuit. 
 
Connectivity to Other Trails and Routes 
This indicator addresses concerns about interconnecting trail systems to provide loops and 
connections with State or county designated trails and routes.   
 
The current designated trail system on the Ottawa provides limited connectivity to the Michigan 
State of Michigan multi-use trail systems or other Ottawa routes.  Management of OHV use on 
roads differs among the public agencies within the analysis area.  Differing regulations in mixed 
land ownership can make it difficult for the public to know where various regulations apply.  For 
the most part, State of Michigan forests allow OHV use on forest roads.  To varying degrees, 
counties also allow OHV use on county roads.  The most likely opportunity for connecting to the 
State and county road systems is through Forest Service OML 3 roads; however, these roads 
have the most concern for safety of the OHV user. 
 
Alternative 1 
Alternative 1 would provide for designated trails but does not specifically emphasize trail 
connections.  OML 1 and 2 road segments do not generally provide the needed connections to 
the State of Michigan east/west multi-use trails or county designated roads.  OML 1 and 2 road 
segments would not connect to existing trails, as they are typically not through-roads but spurs 
off collector roads.  By themselves, they provide very limited opportunity for connectivity.   
 
Alternative 2-4 
Alternatives 2 through 4 explicitly call for connecting the two State of Michigan east/west multi-
use trails with north/south connectors.  It is expected that by offering connectivity and diverse 
trail opportunities, an increase in recreational ATV use would be seen.  It is expected that the 
impacts to resources would be concentrated and contained by offering only designated routes and 
trails, assuming user compliance. 
 
Alternative 2 
Alternative 2 would provide two north/south connectors to the existing State of Michigan 
east/west multiple-use trails, using minor amounts of OML 1, 2, and 3 road segments, other 
existing corridors, potential new construction, as well as county roads open to OHV use.  Most 
OML 1, 2, and 3 road segments across the Ottawa would be closed unless identified as part of 
the north/south connectors.  There is limited NFS land available to provide the needed 
connectivity between the two State of Michigan east/west multi-use trails without the use of 
county roads, private lands or other lands.  This alternative provides the basic opportunity to 
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connect to other trails and routes, especially to county designated roads, but expanded 
connection opportunities would be limited compared to Alternatives 3-Modified and 4. 
 
Alternatives 3-Modified and 4 
Alternatives 3-Modified and 4 provides the same basic trail connections as Alternative 2, as well 
as opportunities for additional designated road access routes on OML 1, OML 2, and OML 3 
road segments.  Connections to State of Michigan east/west, multi-use trails would be provided 
for with the north/south connectors utilizing a combination of OML 1, 2, or 3 roads.  The new 
designated north/south connectors would provide approximately 25-75 miles of access, and 
would give OHV users opportunities and improved access to essential services and recreational 
destination points (gas, food, and lodging).  New trail construction would be minimized through 
utilizing these roads.  OML 3 road segments provide the greatest potential for connections to 
other OHV routes such as those roads designated for OHV use by counties or townships.  OML 3 
road segments are maintained to a standard that are drivable by standard passenger vehicles, and 
in most cases this is a similar standard to county or town roads.  Many Ottawa roads connect to 
county or town roads and can be difficult for a forest visitor to know the road jurisdiction.  There 
are safety concerns with using OML 3 road segments and this is discussed in the Transportation 
section. 

Cumulative Effects  
Past and Present Actions 
The analysis area includes federal land managed by the Ottawa and other public and private 
lands in the Upper Peninsula of Michigan and surrounding areas, particularly the Chequamegon-
Nicolet National Forest.  The timeframe for cumulative analysis spans from the approval and 
implementation of the 1986 Forest Plan through the next forest planning period.  In this area and 
timeframe, many changes have been seen in OHV use.  OHV users and non-OHV users are 
affected by the changes experienced and potential future changes in OHV management.  Many 
visitors to the northern Wisconsin area are the same visitors to the western Upper Peninsula of 
Michigan area.  Similarly, many visitors to the Upper Peninsula visit both the Hiawatha National 
Forest and the Ottawa. 
 
When the 1986 Forest Plan was approved, OHV use was relatively low and described as 
utilitarian in nature mainly consisting of use by some hunters to access the Ottawa, or to access 
dispersed hunting camps.  The access routes used by hunters, typically consisted of existing low-
level maintenance roads or user-created cross-country routes.  Due to low use numbers at the 
time, and relatively dispersed use, impacts to resources were minimal.  Until the Pioneer Multi-
use trail was approved in 1993, there were no designated OHV recreation trails within the 
Ottawa outside of the two multi-use trails on State of Michigan-owned railroad grades (200 miles 
total).  Since the 1986 Forest Plan, demand for recreational OHV trails has increased as 
compared to utilitarian type access (USDA Forest Service 2004f).  ATV/OHV use has grown 
nationally, as well as at the state and local levels.  ATV registrations in Michigan have increased 
150% from 1987 to 2002.  ATV registrations in Wisconsin grew of 25,600 in 1997 to 176,000 in 
2002.  Demand is expected to increase over the next planning period.  State of Michigan policy 
for State Forest lands does not allow for cross-country use with an exception for big game 
retrieval during the fall hunting season.   
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The OHV policy in the 1986 Forest Plan is basically “open unless posted closed.”  The open 
cross-country policy has enabled dispersed recreationists, such as hunters, to use OHVs to access 
remote areas.  This use, combined with recent increased use and expected growth of OHV use, 
has shown increased observed and potential impacts to resources.  Increasing impacts from 
OHVs over the next planning period is likely especially under Alternatives 1, 3-Modified, and 4.  
Many of these impacts are resource related and discussed in greater details in the appropriate 
sections of this FEIS (see Water Resources, Non-Native Invasive Species and Riparian SVC). 

 
In relation to nearby national forests, cross-country travel is not allowed on the Hiawatha 
National Forest and this policy is not expected to change in their forest plan revision efforts.  The 
recently approved Forest Plan for the Chequamegon-Nicolet National Forest in Wisconsin has 
prohibited cross-country travel and allows use only on designated roads and trails (USDA Forest 
Service 2004c).  There is potential for trail connections to the Nicolet side of the Chequamegon-
Nicolet National Forest and other public or private trails adjacent to the Ottawa border with 
Wisconsin. 
 
Reasonably Foreseeable Future Actions 
The action alternatives would address unmanaged recreation, and work towards providing a 
range of recreation experiences that also protects the resource.  It is not expected that the 
activities considered in the 2006 Forest Plan and those discussed in this cumulative effects 
section are anticipated to have cumulative effects that are significant on this resource.  
 
All alternatives continue to supply land and water based recreation opportunities at a level that 
respond to current and future demand for the next 50 years.  They provide dispersed and 
developed recreation experiences.  Societal expectation of finding a recreation experience that 
relies on large remote land bases on NFS lands would be met over the next planning period and 
beyond.   
 
All alternatives tend towards meeting the Ottawa niche and desired condition to provide a range 
of quality recreation opportunities although some portions of the Ottawa may experience more 
impacts than others as discussed in the Social cumulative effects section.   

Social  

Introduction 
Forest Plan decisions contribute to social sustainability by providing for a range of uses, Forest 
settings, visitor experiences, products and services.  At the same time, Forest Plan direction must 
consider ecological sustainability. 
 
Visitors to the Ottawa participate in a variety of activities.  Some of the most popular activities 
include snowmobiling, visiting wilderness, viewing wildlife and birds, fishing, hunting, driving 
for pleasure, and simply relaxing.  Demands for public land recreation opportunities have 
increased over the years and are expected to continue to increase. 
 
In addition to the recreation opportunities afforded by the Ottawa, many local communities and 
residents have long-depended on the Ottawa in support of their livelihood; e.g., logging, 
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recreation-related businesses (outfitting, sales of hunting/fishing supplies, etc), and 
gathering/harvesting special forest products (boughs, firewood, and berries). 
 
The alternatives provide a variety of uses and varying levels of use in response to concerns 
identified by the public as well as concerns expressed by the Ottawa staff. 
 
Two principle uses of national forests in the Lakes States area are recreation (including hunting 
and fishing) and timber production.  This is especially true for the Ottawa.  The principal issues 
identified earlier (see Chapter 1) related to the social effects analysis are: 

• OHV Management 
• Vegetation Composition and Management 
• Economics 

Indicators 
• Changes in Forest Access 

• Remote Character of the Forest 
 
These elements do not lend themselves to quantitative measurements; therefore, qualitative 
information would be examined to gauge the effects. 

Affected Environment 
The affected environment includes the Ottawa; six western Upper Peninsula counties (Baraga, 
Gogebic, Houghton, Iron, Marquette, and Ontonagon); associated communities and rural areas; 
and tribal communities.  It also includes non-local users.  Located a day’s drive from Detroit, 
Minneapolis-St. Paul, Chicago and other large, metropolitan areas, the Ottawa is a frequent 
destination for dispersed and developed recreation visitors. 
 
A social and economic assessment completed for the Michigan National Forests through the 
Michigan State University Department of Forestry was completed in 2003.  This assessment 
characterizes the social and economic environment for the three Michigan National Forests 
(Huron-Manistee, Hiawatha, and Ottawa) and provides a common base and starting point for 
Forest Plan revision work (Leefers et al. 2003). 
 
Relationships with Counties, Towns and Rural Areas 
There is high public interest in lands and places within the Ottawa boundary.  Local communities 
have an interest in forest management decisions that may affect the type of uses, products and 
services that the Ottawa could provide.  NFS lands make up a substantial percentage of the 
western Upper Peninsula, invoking an increased interest in the Ottawa due to the proximity and 
intermixing of lands. 
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      Table 3-54. Land Ownership by County 

County Total County 
Acres NFS Acres % NFS of Total 

County 
Baraga 578,560 44,913 8%
Gogebic 705,280 312,743 44%
Houghton 647,680 156,679 24%
Iron 746,240 178,985 24%
Marquette 1,165,440 12,211* 1%
Ontonagon 839,680 287,556 34%

*Total reflects Ottawa acreage only; there are other NFS acres in this county that are part of the Hiawatha 
National Forest 

 
Tribal Communities 
There is one federally recognized Native American tribe within the Ottawa proclaimed boundary 
and one federally recognized Native American tribe adjacent to the Ottawa.  Both of these Native 
American tribes are Ojibwe, they are:  the Lac Vieux Desert Band of Lake Superior Chippewa 
Indians and the Keweenaw Bay Indian Community.  The Ojibwe have specific social issues and 
interests related to national forest management (i.e., forest access, management of areas of 
interest, wildlife and natural resources of interest).  In addition, the Ojibwe relationship to the 
national forests goes beyond that of spiritual and cultural to the unique legal relationship that the 
United States government has with tribal governments.  Tribal interests and uses on the Ottawa 
are protected through various treaties and statutes.  The federal trust doctrine requires that federal 
agencies manage the lands under their stewardship with full consideration of tribal rights and 
interests, particularly reserved rights where they exist. 
 
Demographic Trends 
These factors (e.g., population attributes, changes, trends) address questions raised about the 
characteristics of people living in and near the Ottawa and changes in this population over time.  
Both resident and seasonal populations are included. 
 
As communities and Forest users change, new and/or previously unidentified demands for forest 
resources arise.  These “new” demands need to be identified so they can be managed.  Some of 
these include gathering of special forest products, visual resource management and conservation 
of traditional and/or sacred use sites. 
 
                                 Table 3-55. Population Changes by County 

County 2000 
Population 

% Change  
1990 to 2000 

Baraga  8,746 10% 
Gogebic 17,370 -3.8% 
Houghton 36,016 1.6% 
Iron 13,138 -0.3% 
Marquette 64,634 -8.8% 
Ontonagon 7,818 -11.7% 

Source: US Census Bureau 2004 
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      Table 3-56. Racial Component by County (expressed as a percent of total population) 

County White 
Black or 
African 

American 

American Indian 
and Alaska 

Native 
Hispanic or 

Latino Other 

Baraga  78 5 12 1 4
Gogebic 94 2 2 1 2
Houghton 95 1 1 1 3
Iron 96 1 1 1 2
Marquette 95 1 2 1 2
Ontonagon 97 0 1 1 2

Source: US Census Bureau 2004 
Note:  May not add to 100% due to rounding 

 
Scenic Integrity 
Visitors are generally attracted to the Ottawa not only for the many recreational opportunities it 
offers, but also to enjoy the scenic beauty of its landscape.  Managing scenic resources may also 
help enhance the local community’s tourism and economic development as well as strengthen its 
sense of pride and place.  Sightseeing and driving for pleasure are among the nation’s leading 
recreational activities, and demand for them would continue, both on the Ottawa and nationally.  
Visitors often associate the scenic beauty of the Ottawa with remote characteristics.  The 
consolidated nature of the Ottawa provides for long stretches of forested lands along major state 
highways and along Forest System Roads.   
The Ottawa’s scenic resources are affected when management activities alter the natural 
appearance of the landscape.  The Ottawa’s natural features including vegetation, water, 
landforms, and geology largely influence the scenery.  The 1986 Forest Plan established specific 
Visual Quality Objectives (VQOs) for management areas.  These goals are based upon criteria 
guided by the Visual Management System (VMS).  Forest management activities are required to 
meet specific standards associated with each VQO.  The Visual Quality Objectives would 
continue to be utilized in the 2006 Forest Plan.  See Appendix G, 2006 Forest Plan for more 
information and a spatial display of VQOs on the Ottawa. 
 
The Ottawa offers a wide range of scenic variety including steep to level landforms, rock 
outcrops and ledges, lakes and river of all sizes and shapes, and a mix of vegetation dominated 
by northern hardwoods, which naturally presents a variety of ever-changing scenes with the 
seasons. 
 
The southern two-thirds of the Ottawa is a relatively level to rolling landscape broken up with 
small streams and numerous lakes.  Visual variety can best be described as minimal to common, 
with pockets of distinctive variety created by large, tall trees, old growth, vegetation and large 
and small unique water bodies.   
 
The northern one-third of the Ottawa landscape is generally rugged and broken up with many 
rivers working their way to Lake Superior.  Areas of high relief, steep landforms, and rock forms 
in this area provide common to distinctive visual variety. 
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Access into the Ottawa is important to a variety of people including Forest visitors, people that 
make their living from natural resources and those that live in the area.  People use roads for 
sightseeing, driving for pleasure, to drive to and from work, to access areas for camping, fishing, 
hunting, hiking; and collection of special forest products (e.g., boughs, mosses, mushrooms, 
etc.).  OHV use is used by anglers and hunters, as well as other recreationists.   
 
Portions of the Ottawa are also accessed for traditional and cultural practices and uses.  Many 
people feel the Ottawa offers scenic areas that are beautiful, peaceful, and remote with little 
development.  Many roads within the Ottawa are maintained at a low development level that 
enhances and compliments the Ottawa’s remote character.  The Ottawa also provides habitat for 
wildlife, opportunities for recreation, and places for people to “get away” from it all. 

Direct and Indirect Effects 
Changes in Forest Access 
This indicator addresses changes in Forest access related to varying proposed OHV policies.   
The alternatives vary by the amount and types of roads open to OHV use and the opportunity to 
travel cross-country.   
 
Effects Common to All Alternatives  
Motorized recreation provides pleasure to a segment of the population.  Some of these visitors 
may include people with a physical disability or others that may perhaps not be able to access 
certain portions of the Ottawa otherwise.  In particular, the use of OHVs provides visitors easy 
access to remote areas of the Ottawa; allows them to experience more of the Ottawa by covering 
more area; provides an opportunity to build family and friendship ties; and provides hunters with 
a convenient way to access the woods.  OHV recreation also contributes to a community’s 
economic welfare.  Vendors receive revenue from the direct sale of food, gas, and supplies to 
visitors.  Additional revenues are generated from visitors lodging and dining at local hotels and 
restaurants.   
 
However, negative social effects may also result from motorized recreation.  People that seek 
solitude in a forested setting or engage in non-motorized activities can be affected by the use of 
OHVs.  An effect is the displacement of some users seeking solitude, such as hikers, mountain 
bikers, backpackers, primitive campers, bird watchers, and some hunters.  This is generally 
attributed to noise that can be generated from OHVs.  It can be disturbing for recreationists 
engaging in a non-motorized activity to encounter OHVs, particularly in distant or secluded 
areas.   
 
Administrative Uses 
Administrative use of OHVs would be provided in all alternatives.  It is exercised by field-going 
personnel, volunteers, and contractors involved in Forest Service related work.  It provides 
efficiency when carrying out project or work tasks and may involve travel on unclassified roads 
or cross-country (off-classified roads and trails).  Administrative use is exercised when it 
provides a cost-saving benefit to a project or work activity and when it can be done in a manner 
that protects resources.  Administrative use of OHVs covers activities specified in written 
authorizations, as well as several other areas including but not limited to emergency search and 
rescue operations, firefighting access, law enforcement, and other administrative needs.  Specific 
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conditions under which administrative use would be allowed are not specified in the 2006 Forest 
Plan or this FEIS as the conditions or procedures for evaluating and authorizing administrative 
use would occur at the project level. 
 
Social impacts could occur if a visitor walking in an area closed to motors were startled by an 
employee or contractor using an OHV.  The administrative OHV user should be able to explain 
their purpose for receiving an administrative exemption from motorized use where public 
motorized use in prohibited.  
 
Access for Persons with Disabilities 
The purpose of prohibiting cross-country use of OHVs is to provide protection for resources, 
such as soil productivity, water quality, spread of invasive species, and, in some areas, an 
emphasis for non-motorized recreational experiences (see Soils, Water Resources, Non-Native 
Invasive Species and Social sections for more information).  Rationale for protecting these 
resources, along with requirements of the Travel Management Rule, has also focused the 
revision effort to propose a designated system of roads and trails for OHV use.  Where roads and 
trails are not designated OHV use, they would be closed to all OHV users (see Appendix J, 
Public Involvement and Response to Comments, for more information). 
 
Some people with disabilities, some elderly visitors, and others who may have difficulty getting 
around in the forest utilize OHVs for access.  People using OHVs because of these reasons have 
the same access opportunities as all other Ottawa OHV users.  They are allowed to use OHVs on 
roads and trails designed open to OHV use.  In all alternatives, roads and trails would be 
designated for OHV use in varying amounts as described in the Recreation section.  In all 
alternatives, the areas, roads, or trails where OHV use is allowed or prohibited, applies to 
everyone.  Impacts to people with disabilities utilizing OHVs are similar to all other visitors 
utilizing OHVs in that they would be allowed only on roads and trails designated for OHV use.    
 
Federal laws, regulations, and policies that apply to federal agencies, including Section 504 of 
the Rehabilitation Act of 1973, as amended, do not require areas restricting or prohibiting OHV 
or OHV use for all people to make exceptions to such use because a person has a disability.  An 
exception is the use of a wheelchair that meets the legal definition, which may be used wherever 
foot travel is permitted and in wilderness (Title V Section 507(c) of the American Disabilities 
Act).  The legal definition of a wheelchair is in the glossary of this document.   
 
Illegal Uses 
In all alternatives, designated OHV trails are considered.  Alternatives 2 through 4 would 
prohibit cross-country use.  In all alternatives, uses would clearly be defined; however, it is likely 
that there could be illegal uses under all alternatives.  Illegal access and resource damage was 
expressed as a concern by many members of the public and Ottawa staff.  Illegal uses and 
resource damage are not condoned and remain a management concern. 
 
General Effects to Hunter Access 
Alternatives 2 through 4 would prohibit cross-country travel by OHVs.  In the past, some, but 
not all hunters have used OHVs for baiting, to retrieve big game (white-tailed deer and bear), and 
for other related activities during the hunting seasons.  OHV cross-country restrictions on the 
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Ottawa would mean that this type of activity could only be done through non-motorized means.  
This may deter some big game hunters from coming to the Ottawa, impact the way that they 
hunt, impact their means of access, or cause them to change areas where they hunt.  If the use of 
OHVs is no longer allowed off a designated trail system, some hunters may choose to hunt in 
more accessible areas, which could result in perceptions of crowding.  However, some hunters 
have expressed a desire for more remote hunting experiences and have stated their hunting 
experience has been negatively impacted by the use of OHVs by others.  Thus, prohibition of 
cross-country use would enhance the hunting experience for some hunters.  Users can expect 
changes in their current habits and patterns of use.   
 
At present, the majority of the Ottawa (80%) is in the roaded natural category of the ROS.  One 
of the characteristics of the ROS setting is strong evidence of designated roads.  Road densities 
vary by MA and range from 1.5 miles per square mile to 4 miles per square mile.  Across the 
entire Ottawa, about 80% of the Forest is within ¼ mile from an OML 1, 2, 3, 4 or 5 road, 
federal, state or county road.  Overall, there are about 3,730 miles of roads managed as part of 
the Ottawa transportation system (OML 1 through 5). 
 
Alternatives 3-Modified and 4 provide for the most road route access opportunities.  Mixed uses 
on roads carry the potential for user conflicts and safety concerns.  Safety concerns are the 
greatest particularly on OML 3 roads as these roads are maintained for passenger vehicle traffic 
and also receive commercial logging traffic.  User conflicts on the roads can occur with 
motorized and non-motorized traffic on lower standard roads as well.  More discussion on roads 
and safety can be found in the Transportation section.    
 
Indicator - Remote Character of the Ottawa 
The Ottawa has a character of scenic beauty that is unique for the Upper Midwest.  Visitors have 
a perception of remoteness when entering the Ottawa.  This is in contrast with most areas around 
the Ottawa, which tend to show more signs of human development and activity.  Many people 
value the different areas within the Ottawa for a variety of personal reasons.  People are 
concerned that the areas they find special may change due to potential different forest 
management direction.  Some of the key characteristics of special areas relate to scenic beauty, 
recreational opportunities, perceptions of crowding, and wildlife species associated with the area.  
Management areas provide for a variety of forest settings.   
 
These elements do not lend themselves to quantitative measurements; therefore, qualitative 
information would be examined to gauge the effects such as describing vegetative conditions and 
visuals associated with Forest Plan alternatives or effects on recreation activities. 
 
Effects Common to all Alternatives 
All alternatives would manage for a range of diverse landscapes and natural-appearing settings.  
All of the alternatives would generally maintain or enhance the remote character of the Ottawa, 
but to varying degrees.  All alternatives consider the importance of scenic quality and manage 
the visual resources according to the theme of the alternatives.   
 
Tied to Social Indicator 1 (Changes in Forest Access), development of designated OHV road 
routes and trails may draw larger numbers of out-of-state or out-of-area users, which may create 
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the potential to exceed the Ottawa’s niche.  This could increase perceptions of crowding in 
roaded areas through more noise, more traffic, and higher numbers of users.  It could also 
increase road and trail maintenance costs and law enforcement needs.  More crowding may not 
meet the need of some people seeking remote roaded recreation opportunities and could increase 
motorized/non-motorized conflicts. 
 
As populations and demands increase, the character of the Ottawa could be impacted.  This 
might not be noticeable over the first decade, but as time passes, there is potential for change as 
more people, especially non-local users, seek dispersed and developed recreation opportunities 
on the Ottawa. 
 
Different wildlife species are associated with different landscape and vegetation characteristics.  
Each alternative would result in a varied mix of habitats associated with both early successional 
species and later successional species. 
 
Specifically in Alternatives 2 through 4, SIAs would help maintain some of the unique features 
and would allow for interpretation of some of the more distinctive and special areas of the 
Ottawa. 
 
Alternative 1 
This alternative would continue to move the Ottawa toward the goals and desired conditions of 
the 1986 Forest Plan.  It would maintain or improve the habitat for a wide variety of game and 
non-game species and provide for diverse recreation opportunities.   
 
A large component of aspen acreage would help maintain hunting uses for traditional game 
species such as white-tailed deer, grouse and hare, but could cause the Ottawa to seem less 
remote.  
 
Uneven-aged management of hardwoods would be emphasized, although there would also be a 
moderate amount of even-aged hardwood management.  This would provide a variety of species, 
size, structure and age class, which would help contribute to the scenic values favored by many 
during the fall. 
 
With cross-country OHV access allowed, as well as use of OML 1 and 2 roads, there may be 
some impacts to remoteness particularly if an increase in OHV use is seen.  In areas further from 
higher standard roads and development, low use and opportunities for solitude help enhance 
feelings of remoteness.  This could be impacted if there is an increase in the use of OHVs down 
lower standard roads or travel off the roads and trails during cross-country travel. 
 
Alternative 2 
This alternative would guide forest management toward an increasing amount of older forests of 
hardwoods, with associated wildlife.  People who prefer to spend time in portions of the Ottawa 
that have older trees and hardwoods with remote recreational and social opportunities may find 
that this alternative best meets their needs for solitude. 
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Since there would be less aspen harvest in this alternative fewer impacts to the remote character 
of the Ottawa would be noticed relative to this aspect of remoteness. 
 
Large blocks of older, more mature northern hardwoods would be visually appealing during the 
fall color season.  Driving for pleasure in the relatively remote and highly scenic Ottawa is an 
activity enjoyed by local citizens and visitors to the area.  Protection of VQOs along roads and 
travel routes would be maintained. 
 
A smaller designated OHV trail system, with an emphasis on providing ATV connector routes, 
and no cross-country use would help maintain a more remote forest setting for those people 
seeking a more natural experience.   
 
Alternative 3-Modified 
This alternative would provide a diverse mix of forest types, including hardwoods, conifers, and 
aspen.  People who consider areas of the Ottawa to be special that have large old pine and 
hardwoods would find this alternative maintaining and increasing those conditions.   
 
Alternative 3-Modified also provides for ATV connector routes, but would allow for more OHVs 
access as compared to Alternative 2.  There could be increased activity and noise from OHV on 
some OML 1, 2, and 3 roads; however, not allowing cross-country use would help enhance the 
remote character. 
 
Alternative 4 
This alternative has the highest acreage of aspen forest other than Alternative 1.  This large 
component of aspen would help maintain traditional hunting opportunities.  Alternative 4 would 
also provide for ATV connector routes, and as the same OHV access as Alternative 3-Modified. 

Cumulative Effects 
The analysis area includes federal land managed by the Ottawa and other public and private 
lands in the western Upper Peninsula of Michigan and surrounding areas.  The timeframe for 
cumulative analysis spans from the approval and implementation of the 1986 Forest Plan through 
the next forest planning period.  The interaction of people in the western Upper Peninsula of 
Michigan with the land and natural resources creates the social and economic landscape of the 
area.  The Ottawa would continue to provide multiple-use benefits (in terms of both quantity and 
quality) reflective of the values society places on the resources.  
 
The policy of multiple-use is expected to continue to guide management of national forests and 
continue to be controversial.  Finding an appropriate balance between motorized and non-
motorized recreational activities on the Ottawa is difficult and certain user groups would be 
dissatisfied, regardless of the outcome.  For example, those who seek to continue the level of 
OHV access that they have become accustomed to would feel their use restricted by any change 
in OHV policy.  OHV access is a means by which these users are able to access remote areas via 
motorized means.  For other segments of the public, changing OHV management policies and 
use restrictions would be welcomed and would improve the remote conditions by providing 
greater opportunities for quiet settings.  
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Overall, the Ottawa would maintain a relatively remote character.  In comparison, divesting of 
corporate timber lands can contribute to loss of recreational access and increased developments, 
particularly when these lands are subdivided and purchased by private individuals.  Within the 
Ottawa boundary, there is about 40% private ownership and almost half of these in holdings are 
industrial forested lands.  Due to the proximity of large urban populations, there is a strong 
market for recreation property, making fragmentation of some of these lands a possibility.  This 
is already occurring in and around the Ottawa including neighboring Wisconsin, and is expected 
to continue (Wisconsin DNR 2004a).  Those publics that once had access to industrial forests 
typically lose this access as these lands are divided and go into private ownerships.  Parceling of 
private land into smaller acreages results in new ownerships and can lead to requests to the 
Ottawa for special use access roads and utility permits.   
 
As populations and demands increase, the character of the Ottawa could be impacted.  This 
might not be noticeable over the first decade, but as time passes, there is potential for change as 
more people, especially non-local users, seek dispersed and developed recreation opportunities 
on the Ottawa. 
 
Counties in the surrounding area are addressing OHV use, which may change the way people 
access and utilize the Ottawa.  Depending on the location of new ownerships and the amount and 
location of the roads and trails designated for OHV use, some areas on the Ottawa could be 
perceived as remote, while other areas may see little impact to the remote character.   
 
Environmental Justice 
The alternatives were assessed to determine whether they would disproportionately impact 
minority or low-income populations in accordance with Executive Order 12898.  In order to 
assess potential impact, minority participation rates in various forest related activities were 
assessed.  Results from the National Survey of Recreation and the Environment (Cordell et al. 
1999) provide the Forest Service with a profile of the individuals participating in various outdoor 
activities on the national forests in the Northern Region (including Michigan).   
 
The survey revealed that the percentage of participants from low-income groups was similar or 
lower than participation rates among higher income groups for all activities surveyed.  Therefore, 
impacts resulting from changes in recreation opportunities under any Alternative would not be 
expected to have a disproportionate impact on any low-income group.   
 
The distribution of opportunities proposed in the alternatives such as timber management, variety 
of wildlife habitat, hunting and fishing opportunities, and variety of motorized and non-
motorized managed recreation settings are distributed across the Ottawa, ensuring varying 
opportunities for access regardless of where the Forest users reside.  The variety, amount and 
location of opportunities proposed in the alternatives are not estimated to disproportionately 
impact minority or low-income users. 
 
The percent of participation in outdoor recreation activities varies by activities and race.  
Generally, overall Caucasian participation in activities associated with national forests ranged 
around 80% to 90% while “other” non-Caucasian participation ranges were generally around 3% 
to 10%. 
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The 2003 NVUM Results for the Ottawa provided a description of forest visitors.  Visitors 
categorized themselves into one of seven race/ethnicity categories as shown in Table 3-57 
(USDA Forest Service 2004h). 
 
       Table 3-57. National Visitor Monitoring Use Survey Results (by % race) 

White Hispanic 
or Latino 

Native 
American 

African 
American Asian Pacific 

Islander Other 

98.5 2.2 0.9 0.0 1.6 0.0 0.0 
 

Economic Effects to Local Communities 

Introduction 
The Ottawa provides multiple economic benefits to Michigan, surrounding states, and may reach 
as far as Canada.  Economic benefits contributed to the region from NFS lands include market 
and non-market opportunities such as timber, tourism, sightseeing, hunting, and fishing. 
 
Forest Plan decisions, when implemented, can contribute to economic sustainability by providing 
for a range of uses, values, products, and services.  At the same time, Forest Plan direction must 
be consistent with ecological sustainability. 

Indicators 
The economic effects of this range are estimated in terms of a set of indicators: 

1. employment and income by Forest Service program area 
2. employment and income by major industry 
3. net present value 
4. county revenues (25% Funds) 

Methodology 
Resource production estimates associated with each Forest Plan alternative were used in this 
analysis.  Market-based benefits include revenue estimates related to the sale of timber.  
 
The Ottawa also provides revenue to the impact area from expenditures related to the 
management of the national forest.  These include items such as employee salaries and 
contracting for botany survey work, silvicultural exams and road maintenance.  Values for non-
market goods and services were drawn from the 1990 RPA (USDA Forest Service 1990c) for the 
following areas:  wilderness, hunting, fishing, non-consumptive wildlife uses, camping, 
picnicking, swimming, mechanized travel, viewing scenery, hiking, horseback riding, water 
travel, winter sports, and resort use. 
 
The analysis does not consider non-monetary values such as existence values for things, places, 
or conditions that people value simply because they exist, without any intent or expectation of 
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using them.  Further, reliable independent information on these values was not available in 
Michigan at the time of analysis. 

 
Modeling Effects 
Economic effects of the Forest Plan alternatives were estimated using an economic input-output 
model developed with the software packages, IMPLAN Professional 2.0 (1999) and FEAST 
(2004).  These models are used together to estimate the effect of projected levels of outputs and 
expenditures over the first decade of implementation for each Forest Plan alternative on jobs and 
income in various sectors of the area economy in the impact area.  IMPLAN analyzes direct, 
indirect, and induced effects by sector based on timber volume by product, and specific 
measurable recreation, wildlife, fisheries, and mineral related resources values.  For additional 
information about IMPLAN and FEAST, see FEIS, Appendix A - Description of the Analysis 
Process. 
 
IMPLAN does not assume any restructuring of an economy over time, nor does it predict the 
specific future of any industry related to the possible opening or closings of businesses.  In 
addition, other modeling estimated the economic efficiency, or net present value (NPV), of all 
the projected levels of outputs, expenditures and revenues, based on a 100-year timeframe. 

Affected Environment  
Impact Area   
The social and economic impact area for the Ottawa includes six Michigan counties in the 
western Upper Peninsula (Baraga, Dickinson, Gogebic, Houghton, Iron and Ontonagon) and five 
northern Wisconsin counties (Ashland, Iron, Florence, Forest, and Vilas).  Economic impact 
areas consider state and local planning regions and associated economies, national forest supply 
based regions, Forest Service expenditures, and other factors.  The Social and Economic 
Assessment for the Michigan National Forests (Leefers et al. 2003) characterizes the social and 
economic environment for the Ottawa, Hiawatha and Huron-Manistee National Forests, and was 
one of the tools used in defining the impact area.  This impact area was used to address 
Indicators 1 and 2, Employment and Income by Forest Service Program Area, and Major 
Industry, respectively.  

 
The analysis area for Indicator 3, Net Present Value, considers only the Ottawa’s resource 
program costs and market and non-market revenue/values associated with selected items. 
 
The analysis area for Indicator 4, County Revenues, encompasses only those counties with 
Ottawa National Forest System lands:  Baraga, Gogebic, Houghton, Iron, Marquette and 
Ontonagon Counties.   
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Forest Service Program Areas  
The impacts of the alternatives are projected based on Forest Service expenditures and the 
estimated outputs in three program areas of forest management:  recreation/tourism, wildlife and 
fish, and timber.  The output levels used for this analysis represent the projected 10-year average 
for each alternative.  Forest resource specialists have provided budget estimates based on the best 
available information and professional judgment.  The alternatives were analyzed using cost 
estimates that are built upon actual forest expenditures of fiscal years 2001 to 2003.   
 
Regional Economic Features 
The economic level of activity of the western Upper Peninsula of Michigan is below that of the 
State of Michigan as a whole generally and especially the urban areas of the state.  The poverty 
level of an area is an indicator of its economic nature, or how well an area is able to meet 
employment needs of all people.  Estimated median income in the Ottawa impact area was 
$30,300 compared to the State of Michigan average of $44,700.  Likewise, 12% of households 
have less than $10,000 income compared to the 8% statewide.   
 
In the Ottawa impact area, 25% of overall employment was in education, health and social 
services.  Within the impact area, this percentage ranged from 40% in Houghton County to 17% 
in Iron County, Wisconsin.  The next largest employment sector was manufacturing with 13% of 
the employment.  This percentage, however, varies within the impact area.  Florence County, 
Wisconsin had 22% of its employment in manufacturing while Vilas County only had 7% of its 
employment in this sector.  Retail trade with 13% of the employment and arts, entertainment, 
recreation, accommodation and food services with 12% of employment were the third and fourth 
largest sectors in the Ottawa impact area respectively.  This latter sector includes much of the 
tourism activity in accommodations and food services.  Within the impact area, this sector was 
relatively more important in Vilas County with 17% employed in this sector, as compared to 
Dickinson County with only 7%. 
 
Recreation and Tourism   
Outdoor recreation, travel, and tourism provide an important contribution to Upper Michigan’s 
regional economy.  It is hard to determine what part of tourism can be attributed to the natural 
amenities offered on the Ottawa, as compared to developed attractions such as golf courses and 
downhill ski areas.  However, national forest settings and activities such as aesthetic qualities, 
wildlife viewing, and large undeveloped forested areas are an important draw to visitors.  
 
The existing use and future demand for recreation opportunities has been estimated for the 
Ottawa.  Regional trends indicate a steady growth in recreation demand (Cordell et al. 1999).  
The Ottawa’s recreational use was calculated using the results of the National Visitor Use 
Monitoring (NVUM) survey.  NVUM was completed in 2003 on the Ottawa and provides 
science based, reliable information about the type, quantity, quality, and location of recreation 
use on public lands.  Results of the Ottawa NVUM were reported in site visits, forest visits and 
wilderness visits as follows:  878,300 site visits, 638,000 national forest visits, and 20,000 
wilderness visits.  This converts to about 1.3 million recreation visitor days (RVDs).   
 
The top five recreation activities that visitors participated in were viewing wildlife, viewing 
natural features, hiking/walking/relaxing, downhill skiing, snowmobiling and hunting.  Each 
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visitor was then asked to select one activity as their primary activity for their visit.  The top 
primary activities were downhill skiing, hunting, snowmobiling, viewing natural features, and 
fishing.  Visitors reported through the survey that OHV recreational trail riding use ranked 18th 
out of 26 primary activities.  However, many visitors use OHVs as a means toward their primary 
activity. 
 
Commercial Wood Products  
Commercial wood products are directly or indirectly derived from forested timberlands.  Wood 
comes from private, public, and industry timberlands to meet state, regional, and national 
demand for wood products.  The forest products industry is vital to Michigan’s economy and for 
restoring and maintaining forest health.  The industry is especially important to rural Michigan.  
It is dominated by large pulp and paper producers, oriented strand board mills, and flakeboard 
mills.  
 
NFS lands contain many acres that are not within the suitable land class for timber harvesting for 
a variety of reasons.  Lands are excluded because of law or policy such as congressionally-
designated wilderness, or because they are unsuitable for other reasons such as wetlands or steep 
slopes.  National forests are also managed under the guidance of the Multiple Use-Sustained 
Yield Act of 1960.  This Act established the multiple-use and sustained yield policies for 
management of the national forests and creates expectations that these lands would be managed 
for multiple resource products, benefits and values for the people of the United States.  The mix 
of management necessary to sustain the natural resources, social, and economic resources at the 
local and regional level requires Forestwide and site level decisions that do not always maximize 
timber volume harvested.  Factors that influence management decisions include, but are not 
limited to threatened and endangered species restrictions, recreational use and opportunities, and 
water-resources considerations.  
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Figure 3-9.  Area of timberland by ownership class, western Upper Peninsula, 1993 
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Source:  Forest Statistics for Michigan’s western Upper Peninsula Unit, 1993, North Central Forest 
Experiment Station Resource Bulleting NC-153 
 
Figure 3-10.  Average annual removals of sawtimber and growing stock on timberland by ownership class, 
western Upper Peninsula 1980-1992.   
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Source:  Forest Statistics for Michigan’s western Upper Peninsula Unit, 1993, North Central Forest 
Experiment Station Resource Bulleting NC-153 
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Direct and Indirect Effects 
Forest Plan Desired Conditions 
2006 Forest Plan objectives would contribute to local-scale social and economic vitality by 
promoting and/or protecting area cultural values, traditional employment, recreation 
opportunities, historical landscape features, and aesthetic qualities of the Ottawa. 
 
The Ottawa provides commodity resources in an environmentally sustainable and acceptable 
manner to contribute to the social and economic sustainability and diversity of local 
communities.  The Ottawa provides non-commodity opportunities such as birch bark, firewood, 
and recreational pursuits.  These opportunities are managed in an environmentally sustainable 
and socially acceptable manner in order to contribute to cultural integrity and vitality of local 
residents and visitors. 
 
The Ottawa continues to provide rare or unique benefits that may not be common on or available 
from other ownerships of public or private lands, such as opportunities for experiencing solitude 
in remote settings, recreating where lakeshores are undeveloped,  gathering special forest 
products, and providing habitat for some federal and/or state endangered, threatened, or sensitive 
species. 
 
Effects Common to All Alternatives 
As proposed quantities of goods, services, and opportunities associated with NFS lands change 
within each alternative, there may be corresponding estimates of changes in employment, 
revenue, and value.  These changes would generally be seen over the first decade.  It is 
recognized that the economies of Michigan’s forest product sectors have been changing over the 
last decade.  There have been job losses, mill closings, and disinvestments.  The underlying 
causes of this change operate at multiple scales, from local to global, with far-reaching scope and 
impact.  
 
While IMPLAN models the complex economic interactions within the regional economy, it can 
not completely model all of the social and business possibilities in our changing world.  We can 
say that the number of jobs associated with Forest Service activities (presented in the next 
section) are good estimates.  What we cannot predict is that if our timber harvest level increases, 
a certain number of new jobs will be created.  Workers harvesting timber on other ownerships 
may stop working there and begin working on NFS lands.  Or if our timber harvest goes down, 
we cannot predict how many workers will remain employed by harvesting on other ownerships, 
or how many mill workers will remain employed by processing logs imported from other parts of 
the country or the world.  IMPLAN estimates should be used to estimate the relative effects and 
make comparisons among Forest Plan revision alternatives, knowing that the differences in jobs 
and income are associated with people doing the work, but not necessarily by people newly 
employed to do the work.    
 
Employment and Income by Forest Service Program Area 
The effects on employment and labor income opportunities within the expanded impact area of 
six Michigan counties in the western Upper Peninsula (Baraga, Dickinson, Gogebic, Houghton, 
Iron and Ontonagon) and five northern Wisconsin counties (Ashland, Iron, Florence, Forest and 
Vilas) were estimated for each Forest Plan revision alternative.   
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The amounts of resource commodities, services and budgets were estimated for four alternatives.  
Tables 3-58 and 3-59 estimate the impact of these commodities and services, and associated 
expenditures, on impact employment and income.  This analysis is based on first decade 
estimates for these indicators. 
 
The “current” column in the following tables displays employment and income, as it relates to 
the 3-year average (2001, 2002, and 2003) of actual financial allocation and program 
management implementation by the Ottawa.  Typically, the Ottawa has not been fully funded by 
Congress at the highest levels to address all resource goals and objectives as defined in the 1986 
Forest Plan.  An assumption is made in the analyses that resource goals and objectives of each 
alternative are fully funded.  As a result, all the alternatives show an increase in employment and 
income as compared to the “current” level. 
 
      Table 3-58. Employment by Program by Alternative (Average Annual, Decade 1) 

 Total Number of Jobs Contributed 
Resource Current Alt. 1 Alt. 2 Alt. 3-Mod Alt. 4 

Recreation 439 439 439 439 439
Wildlife and Fish 445 445 445 445 445
Grazing 0 0 0 0 0
Timber 653 1,321 1,395 1,263 1,316
Minerals 0 0 0 0 0
Payments to States/Counties 29 52 56 51 53
Forest Service Expenditures 307 345 339 329 338
Total Forest Management 1,874 2,602 2,674 2,527 2,591
Percent Change from Current --- 38.9% 42.7% 34.9% 38.3%

 
All alternatives, at full funding, would provide more jobs than the ‘current’ level of management 
activity, estimated at 1,874 jobs.  The alternatives as depicted on Table 3-58 estimates that all 
would provide thousands of jobs related to total forest management, ranging from 2,527 to 2,674 
jobs.  The difference in the estimate between alternatives is limited to approximately 150 total 
jobs.  All alternatives, as depicted, at full funding, are estimated to provide more labor income 
than the ‘current’ level of management activity, estimated at $53.7 million annually.  The 
estimated difference of average annual labor income between alternatives is limited to $4.6 
million dollars. 
      Table 3-59. Labor Income by Program by Alternative (Average Annual, Decade 1, in millions) 

Resource Current Alt. 1 Alt. 2 Alt. 3-Mod Alt. 4 
Recreation $8.3 $8.3 $8.3 $8.3 $8.3 
Wildlife and Fish $8.6 $8.6 $8.6 $8.6 $8.6 
Grazing $0.0 $0.0 $0.0 $0.0 $0.0 
Timber $20.3 $41.1 $43.6 $39.4 $40.9 
Minerals $0.0 $0.0 $0.0 $0.0 $0.0 
Payments to States/Counties $1.1 $1.9 $2.0 $1.8 $1.9 
Forest Service Expenditures $15.4 $17.4 $17.5 $17.3 $17.4 
Total Forest Management $53.7 $77.4 $80.0 $75.4 $77.1 
Percent Change from Current --- 44.0% 49.0% 40.4% 43.6% 
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Recreation, wildlife, fisheries, and minerals expenditures are not estimated to change between 
alternative scenarios but these programs are estimated to make important impacts on area jobs 
and labor income.   
 
Timber harvest associated with each alternative does influence the estimated total number of jobs 
and income in the analysis area with the first decade.  Two factors, timber volume and species 
product groups, influence the change in numbers of jobs across alternatives as estimated in our 
analyses.  Quantity and type of timber vary considerably by alternative within the first ten years 
and directly affect the number of jobs within each alternative.  The estimate of the ceiling on 
total allowable timber sale quantity within the first period varies between alternatives from 
approximately 14.6 to 15.5 million cubic feet (MMCF) per year as shown in the Timber 
Resources section (see Table 3-34). 
 
Alternative 2 would have an impact to local individuals or businesses that benefit from OHV 
associated uses.  This alternative focuses on connecting trails.  An estimated, increased positive 
impact would likely be seen to those businesses with direct access to those trails.  But, in 
comparison to Alternative 1, because of the limited access on Forest System roads, the overall 
financial impact to businesses with direct trail access and other businesses in the area may be less 
because likely fewer people overall would be riding OHVs due to the prohibition on cross-
county OHV use and OHV road access limitations.  Because of this access limitation, people 
who utilize the Ottawa for access in pursuit of another activity may choose to hunt elsewhere.  It 
is also possible that displaced OHV users could be replaced by other Forest users that in turn 
would benefit local economies. 
 
In all alternatives, potential impacts relate to spending for lodging, restaurant, groceries, gas and 
oil, admission fees, souvenirs, and other activities.  The development of a recreational ATV trail 
system aimed at connecting other public trails may result in a positive impact under all 
alternatives, particularly to those businesses adjacent to the trail or associated with the sport.  
The greatest, local positive economic impact is generally estimated under Alternatives 3-
Modified and 4 as there would be a recreational trail system as well as a system of access roads 
that are sought by some hunters, anglers and other OHV recreationists. 
 
In general, it is reasonable to anticipate that with more gross volume harvested, more jobs would 
be created.  However, the analyses suggest that Alternative 2, with the greatest estimated impact 
on jobs, has a harvest estimate less than Alternative 1.  This demonstrates that the type of species 
and product harvested under each alternative is important (see Table 3-33), and influences the 
number of jobs and income.  There are, generally, fewer jobs per cubic feet of harvest in the 
pulpwood industry from harvest in the woods thru subsequent manufacturing than in sawtimber 
related industries.  In the impact area, harvested sawtimber would result in more labor-intensive 
work, resulting in more jobs.  Alternatives 2 and 3-Modified estimate higher ratios of sawtimber 
to pulpwood as compared to Alternatives 1 and 4 (see Table 3-33).  Despite higher overall 
harvest levels, Alternatives 3-Modified and 4 are estimated to create slightly fewer jobs 
associated with the timber programs.  
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Alternative 2, with the highest number of overall jobs, as well as jobs associated with the timber 
program, also estimates the highest overall labor income of all four alternatives.  This is in part 
due to the high ratio of sawtimber to pulpwood products produced and used within industry.  
Often these sawtimber related jobs command a higher income level as well.  Alternative 3-
Modified is estimated to create the lowest level of overall labor income.  Despite its high ratio of 
sawtimber to pulpwood products, overall harvest level in the first decade in Alternative 3-
Modified is the lowest of the four alternatives.  
 
Employment and Income by Major Industry      
Economic stability is the contribution to the economic impact area by national forest budgets and 
outputs in terms of total number of jobs and income within major industry categories.  The 
Forest Service expenditures contribute to a broad range of major industry employment and 
income as identified in Tables 3-60 and 3-61. 
 
Major industry sectors are traditionally defined by the US Standard Industrial Classification 
system for economic analysis.  A consideration of the number of people employed by and 
number of employers within the major industry sectors is formulated within the analysis.  The 
results are dominated by two industry groups that depend on natural resources and include: 

1. wood products industries, and 
2. tourism industries (services, retail trade and manufacturing) 

A review of outcomes from each alternative by industry category demonstrates a range in 
employment and income by major industry.  The projected gain (or loss) of jobs and income may 
or may not cause readjustments within an industry category.  
 
Table 3-60. Employment by Major Industry by Alternative (Average Annual Number of Jobs Created, 
Decade 1) 

Industry Current Alt. 1 Alt. 2 
Alt.  

3-Mod Alt. 4 
Agriculture 15 18 19 18 18
Mining 10 11 11 11 11
Construction 48 77 81 75 76
Manufacturing 360 686 724 659 687
Transportation, Communication, and 
Utilities 65 107 110 102 105
Wholesale trade 55 82 85 80 82
Retail trade 494 572 580 565 571
Finance, Insurance, and Real Estate 50 71 73 69 70
Services 464 581 592 570 579
Government (Federal, State, and Local) 304 387 390 368 382
Miscellaneous 7 10 11 10 10
Total Forest Management 1,874 2,602 2,674 2,527 2,591
Percent Change from Current --- 38.9% 42.7% 34.9% 38.3%

 
The manufacturing sector accounts for the greatest number of jobs in Alternatives 1 through 4, 
with the 724 jobs estimated as the highest amount in Alternative 2.  This sector also accounts for 
the greatest overall variation in total jobs among alternatives, a range limited to 65 jobs, based 
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primarily on the level of timber harvest and species product mix.  Other large sectors estimated 
to be effects by the alternatives include retail, services, and government.  The retail and services 
sectors demonstrate a modest level of variation among alternatives.  Other sectors including 
agriculture, mining, construction, transportation, wholesale trade, finance, and miscellaneous 
project small, stable levels of jobs and income across alternatives.   
 
Table 3-61. Labor Income by Major Industry by Alternative (Average Annual, Decade 1, in millions) 

Industry Current Alt. 1 Alt. 2 Alt. 3-Mod Alt. 4 
Agriculture $0.3 $0.3 $0.3 $0.3 $0.3
Mining $0.4 $0.4 $0.4 $0.4 $0.4
Construction $1.9 $3.0 $3.2 $2.9 $3.0
Manufacturing $12.3 $23.3 $24.8 $22.5 $23.3
Transportation, Communication, and Utilities $2.7 $4.4 $4.5 $4.2 $4.3
Wholesale trade $2.2 $3.3 $3.4 $3.2 $3.2
Retail trade $6.5 $7.7 $7.8 $7.6 $7.7
Finance, Insurance, and Real Estate $1.1 $1.5 $1.6 $1.5 $1.5
Services $9.1 $12.0 $12.3 $11.7 $11.9
Government (Federal, State, and Local) $17.3 $21.4 $21.7 $21.1 $21.4
Miscellaneous $0.1 $0.1 $0.1 $0.1 $0.1
Total Forest Management $53.7 $77.4 $80.1 $75.4 $77.1
Percent Change from Current --- 44.0% 49.0% 40.4% 43.6%

 
Annual estimated labor income ranges from $75.4 to $80.1 million dollars (Alternative 2) across 
the four alternatives, as shown in Table 3-61.  The largest contributor to this income total is the 
manufacturing sector with a contribution ranging from $22.5 to as high as $24.8 million 
(Alternative 2) across alternatives.   
 
Economic Efficiency Analysis 
Net Present Value (NPV) is a measure of how efficiently the Forest Service would use funds to 
obtain the goals of each alternative.  NPV is defined as the sum of discounted benefits (or 
revenues) minus discounted costs over an analysis period.  NPV or economic efficiency may 
consider forest program costs, market-based values (revenues received directly), and assigned 
values (for activities such as hiking, fishing, and wilderness use), and non-consumptive wildlife 
uses (bird watching).  While dispersed recreation, hunting, fishing and other public uses are 
significant on the Ottawa, most of this use occurs without fee collection by the Forest, but a 
value is assigned. 
 
Alternatives were developed to incorporate, by design, management conditions and direction that 
address resource benefits such as provision for species viability, clean water, productive soils, 
and restoration of ecosystem conditions, visual quality and diverse recreation opportunities.  
While all of these elements are valuable and part of each of our alternatives, it is very difficult to 
assign a value to them.   
 
Table 3-62 displays the economic NPV for each alternative.  All dollars are in constant dollars 
(2002).  A four percent discount rate per year was used over a period of 100 years.  While the 
lifespan for the 2006 Forest Plan is 10 to 15 years, the NPV calculation considers costs and 
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benefits 100 years into the future to account for estimated long-term benefits and costs set in 
motion by planned activities in each alternative.  
 
Revenue in these analyses is not reduced for 25% Fund payments made to the state and counties 
in order to give a complete estimate.  The reduction of NPV in an alternative, as compared to the 
most economically efficient alternative, is the overall economic trade-off, or opportunity cost, of 
achieving the objectives and estimated outputs of the alternative.  Specific expenditure estimates 
between resource programs were made based on each alternative’s resource emphases.  Forest 
Service revenues change based on estimated resource outputs and alternatives.   
 
Table 3-62.  Discounted Net Present Value Estimates by Alternative for resource program costs and resource 
program benefits (100 year estimates in 2002 dollar terms).  NPV in $1,000’s 

 Alternative 1 Alternative 2 Alternative  
3-Modified 

Alternative 4

Non-Market Assigned Benefit 
Values for Recreation Uses 2,037,464 2,037,464 2,037,464 2,037,464

Receipts for Timber Products 
and Recreation Fees, and, all 
Resource Program Costs 

-78,761 -17,111 -19,384 -35,513

Net Total $1,958,703 $2,020,353 $2,018,080 $2,001,951
 
Table 3-62 depicts estimated NPV figures in $1,000s for each alternative.  The net present value 
estimate includes both market priced goods and non-market goods for which values have been 
assigned for this analysis: primarily timber products, and other activities such as hiking, fishing, 
and wilderness use, and non-consumptive wildlife uses such as bird watching for which an 
assigned value was used.  Non-market assigned benefit values for recreation uses did not vary 
between alternatives because there is not detailed enough data to determine how the amount of 
visitor use might change in the Upper Great Lakes-Ottawa  region for varying recreation levels 
and opportunities.  Revenue estimates for common variety mineral sales and special use permits 
were assumed constant among alternatives and not included in these analyses.  These would have 
had a minor effect on the NPV calculation. 
 
Table 3-63 provides an example of the analysis conducted to compare projected streams of costs 
and benefits for resource program costs and market price goods/services by alternative.  All 
dollars are in undiscounted, constant dollars (2002).  This analysis only addresses projected 
receipts from market goods (timber, special uses, etc) and management costs for recreation, 
timber, soil-water-air, minerals, protection, and wildlife and fish resource programs.  It does not 
include value estimates of non-market goods and services such as camping, picnicking, hunting, 
viewing scenery, hiking, winter sports, wilderness, fishing, etc. from which no receipts are 
received. 
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Financial Analysis of Timber Costs and Revenues 
Table 3-64 displays the projected costs and revenues for the timber program only.  Costs and 
revenues were generated from the harvest scheduling analysis done in Spectrum.  All dollars are 
in constant dollars (2002).  A four percent discount rate per year was used over a period of 100 
years.  Costs include the activities that harvest and/or establish trees to meet management area 
objectives.  Revenues reflect values for products as outputs from harvest activities in timber 
harvest scheduling model.  The analysis shows that net revenue figures remain positive through 
the 100 years analyzed. 
 
Generally, the NPV of alternatives is most influenced by several key factors that include the 
following: 

• amount of suited acres at merchantable age in the short run 
• long-term sustainable yield of timber feasible 
• acreage of aspen under management 
• hardwood acreage managed using uneven-aged management techniques and effect on 

sawtimber yields 
• acreage managed using even-aged management techniques and effect on pulpwood 

yields 

Alternative 1 
Alternative 1 has the lowest estimated NPV.  This alternative has the highest timber harvest 
ceiling in the first decade, but it has a lower ratio of higher value sawtimber to pulpwood 
products, and the lowest long term sustainable yield (LTSY) of timber products; factors 
contributing to the lowest NPV.  Alternative 1 also has the lowest ratio of uneven-aged 
hardwood to even-aged hardwood management, and, the greatest long-term aspen component of 
all alternatives that also tend to reduce the NPV in comparison to other alternatives. 
 
Alternatives 2-4 
Alternative 2 and 3-Modified are similar having a high timber harvest ceiling in the first decade 
and a significantly higher timber harvest ceiling in the second decade compared to Alternative 1 
(see comparisons in Chapter 2 of this document).  These alternatives also have a high ratio of 
higher valued sawtimber to pulpwood products, and greatest long-term sustainable yield (LTSY) 
of timber products estimated for the long term (100 years), that contribute to the highest NPV of 
market goods for the four alternatives.  See the section discussing Alternatives 1 through 4 in 
Appendix A, Description of the Analysis Process, of this document for more information on 
LTSY.  Alternative 2 also has the greatest ratio of uneven-aged hardwood management acres to 
even-aged hardwood management acres, and, the lowest long-term aspen component of all 
alternatives.  
 
The NPV estimate for Alternative 4 reflects its relative position between Alternatives 1 and 3-
Modified in terms of overall timber harvest ceiling, LTSY, aspen component and ratio of 
uneven-aged hardwood acres to even-aged hardwood acres. 
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County Revenue 
Two types of federal payments are made each year to local units of government to partially offset 
funding shortfalls from untaxed NFS lands in Michigan.  The Payments in Lieu of Taxes (PILT) 
Act of 1976 authorizes the Bureau of Land Management to make payments to states on behalf of 
counties that contain federal lands such as national forests.  The PILT program provides a per-
acre payment based on annual congressional appropriations and a formula that incorporates 
population, income from other payments, such as the 25% Fund, and other factors.  The acreage 
subject to PILT payments is entitlement acres, those acres that were on the tax roles when the 
lands were originally acquired by the federal government.  These payments are a source of 
revenue for counties and local school districts, and are meant to offset the loss of potential land, 
goods, and services related tax revenue.  Payments in 2000 to local units of government were 
about $1.98 million ($.52 million PILT, $1.46 million 25% payment). 
 
Local governments receive 25% of the Ottawa’s annual revenues.  The Bankhead-Jones Farm 
Tenant Act of 1937 authorizes the Forest Service to pay local counties that have NFS land 25% 
of the annual revenues for school needs or road maintenance and construction.  Payments are 
based on revenues received from timber sales, campground fees, special use permit fees, and 
leases for minerals, oil and gas.   
 
The revenue that counties receive, based on the amount of NFS land within their boundaries, 
contributes in varying degrees to a county’s annual budget.  Within the analysis of alternatives, 
timber sale volume is the only revenue source to affect changes to payments to counties 
receiving 25 % Funds.  Other revenue sources such as recreation and minerals remain constant 
across alternatives.   
 
Figure 3-11 documents PILT and 25% fund payments made to counties over the period 1998 to 
2002.  Annual fluctuation in 25% fund payments is primarily due to timber sale volume 
harvested and the value of timber harvested. 
 
Potential revenue to counties from 25% Fund federal payments is shown in Table 3-65.  Potential 
monetary changes only within the 25% Fund as a result of projected alternative implementation 
over the first decade.  The analysis on 25% Fund payments indicates there are changes in the 
amount of federal revenue available by alternative. 
  

Table 3-65. Forest Service Revenues and 25% Fund Payments to Counties (Annual Average Payment, 
Decade 1, measured in millions) 

Forest Service Program Current Alt. 1 Alt. 2 Alt. 3-Mod Alt. 4 
Recreation $0.2 $0.2 $0.2 $0.2 $0.2 
Wildlife and Fish $0.0 $0.0 $0.0 $0.0 $0.0 
Grazing $0.0 $0.0 $0.0 $0.0 $0.0 
Timber $4.2 $7.7 $8.3 $7.6 $7.9 
Minerals $0.0 $0.0 $0.0 $0.0 $0.0 
Soil, Water and Air $0.0 $0.0 $0.0 $0.0 $0.0 
Protection $0.0 $0.0 $0.0 $0.0 $0.0 
Total Revenues $4.5 $7.9 $8.6 $7.8 $8.2 
25 % Payment to States/Counties $1.1 $2.0 $2.1 $2.0 $2.0 
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As depicted, Alternative 2 is estimated to have the highest revenue and the highest payment to 
counties at $2.1 million.  Alternatives 1, 3-Modified, and 4 have very similar estimates of 
approximately $2.0 million.  All alternatives exceed the estimated payments for the years 2001 to 
2003 depicted as ‘current’ that reflect the actual levels of timber harvest and revenues in those 
years.  The difference assumes that the timber volume harvested, and associate revenue, equal 
the ceiling of timber harvest identified for the plan period for each alternative.  Actual revenues 
would be influenced by funding in future years and other factors. 
 
Figure 3-11.  County revenue from PILT and 25% Funds 
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The Secure Rural Schools and Community Self-Determination Act of 2000 provides counties 
with an additional payment option.  The law offers counties an opportunity to receive annual 
payments that do not fluctuate with national forest revenues.  Under this option, payments are no 
longer directly tied to uses and revenues that change annually.  The new “full payment amount” 
is based on an average of the three highest 25% Fund payments that the counties received from 
1986 to 1999.  This option provides stable payments, but removes the opportunity to receive 
higher payments if annual receipts should be higher.  All of the counties that have NFS land 
opted to retain the traditional payment method except Houghton County, which decided to 
implement the full payment method, beginning in 2004.   

Cumulative Effects 
As stated, the effects on employment and labor income opportunities within the expanded impact 
area of six Michigan counties in the western Upper Peninsula (Baraga, Dickinson, Gogebic, 
Houghton, Iron and Ontonagon) and five northern Wisconsin counties (Ashland, Iron, Florence, 
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Forest and Vilas) were estimated for each Forest Plan revision alternative.  Cumulative economic 
effects are incorporated in the discussions presented above.  With the exception of net present 
value calculations, employment, industry, labor and income data and effects estimates area 
integrated across the economic impact areas that form the basis for this analysis. 
The analyses as completed utilizing IMPLAN and FEAST, describe the cumulative impacts on 
the geographic scale defined by the impact area and are projected over the first decade of 
implementation of the 2006 Forest Plan.  The Modeling Effects section more fully describes 
IMPLAN and FEAST.    
 
Management of the Ottawa has an impact on the economies of the impact area however, there 
are many additional factors that influence and affect these economies.  Most of the variables 
shaping the economic environment are beyond the control of the Forest Service.  Recreation and 
timber supplies from other public and private lands also affect local economies in much the same 
way as the national forest.  Reduced output from other national forests and nearby land 
ownerships would reduce the overall impact of increased outputs on the Ottawa.  Conversely, 
increased output levels from these lands would increase the cumulative economic impacts.   
 
Under all alternatives, the Ottawa would continue to contribute job and labor income 
opportunities related to the harvest of forest timber products as well as recreational opportunities 
contributing to the tourism industry.  Potential for increased opportunities above existing 
conditions is possible in the forest products related industries under all alternatives should full 
implementation of the 2006 Forest Plan occur. 
 

Other Disclosures 

Relationship between Short-term Uses and Long-term Productivity 
Short-term uses are those expected to occur on the Ottawa over the next ten years.  These 
include, but are not limited to, recreation use, mineral development, and timber harvest and 
prescribed burning.  Long-term productivity refers to the capability of the land to provide 
resource outputs for a period beyond the next ten years. 
 
The minimum management requirement established by NFMA regulations provides for the 
maintenance of long-term productivity of the land.  Minimum management requirements 
prescribed by the Forestwide standard and guidelines would be met under all alternatives.  
Minimum requirements assure that long-term productivity of the land would not be impaired by 
short-term uses. 
 
Although all alternatives were designed to maintain long-term productivity, there are differences 
among alternatives in the long-term availability or condition of resources.  There may also be 
difference among alternatives in long-term expenditures necessary to maintain desired 
conditions.  These types of differences among the alternatives are described in Chapters 2 and 3 
of this document.   
 
Forest management on the Ottawa would involve ground-disturbing activities that can affect the 
short-term and long-term conditions of soils.  The following activities would result in short-term 
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ground disturbance with long-term loss of soil quality or productivity:  construction of camping 
areas, permanent trails, roads and other facilities.  Other ground-disturbing activities would result 
in short-term soil dislocation and potential for erosion, but would enable long-term recovery of 
soil properties and production:  demolition and removal of building, removal of roads and rail 
beds, removal of drain tiles and ditches, removal of fencerows, planting vegetation.  Forestwide 
standards and guidelines as well as site-specific mitigation during implementation would 
eliminate or reduce short-term impacts of ground-disturbance.   

Irretrievable or Irreversible Commitment of Resources 
Irreversible and irretrievable commitment of resources is defined as follows in FSH 1909.15: 
 

An irreversible commitment of resources means that nonrenewable resources are 
consumed or destroyed.  Examples include mineral extraction, which consumes 
nonrenewable minerals and potential destruction of such things as heritage resources by 
other management activities.   
 
An irretrievable commitment of resources is opportunities foregone.  They represent 
trade-offs in the use and management of forest resources.  Irretrievable commitment of 
resources can include the expenditure of funds, loss of production, or restrictions on 
resource use. 
 

Decisions made in a 2006 Forest Plan do not represent actual irreversible or irretrievable 
commitment of resources.  A Forest Plan determines what kind and levels of activities 
appropriate on the Forest; it does not make site-specific or project decisions.  The decision to 
irreversibly or irretrievably commit resources occurs: 

• When the Forest Service makes a project or site-specific decision. 
• At the time Congress acts on a recommendation to establish a new wilderness or to 

include a river in the Wild and Scenic River System. 
 
Examples of irretrievable resource commitments associated with the 2006 Forest Plan are: 

• Commodity outputs and uses (such as motorized recreation) would be curtailed or 
eliminated in areas recommended for and subsequently designated as Wilderness Study 
Areas and potential Research Natural Areas. 

• Opportunities for non-motorized recreation, solitude, and primitive or wilderness 
experiences would be foregone if portions of the Forest are not allocated or 
recommended for and subsequently designated for these purposes. 

• Timber volume outputs would be foregone on land determined as not suitable for harvest. 
• Commodity outputs would be reduced or foregone in areas allocated to specific uses or 

purposes, such as developed recreation sites. 
• Non-commodity values, including scenic resources, may be reduced or foregone in areas 

allocated to commodity uses. 
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• To the degree that an alternative preserves or encourages the development of mature and 
old growth habitat, opportunities to develop early successional habitat are reduced.  The 
reverse is also true, to the degree that an Alternative preserves or encourages the 
development of early successional habitat, opportunities to develop mature and old-
growth habitat are reduced. 

Unavoidable Adverse Effects and Mitigation 
The application of Forestwide standards and guidelines and resource protection measures would 
limit the extent and duration of any adverse environmental effects.  Nevertheless, some adverse 
effects are unavoidable.  For detailed disclosure of all effects, including unavoidable adverse 
effects, see the preceding environmental consequences discussions for each resource area. 
 
This section describes those adverse effects that cannot be avoided as a result of probable 
management activities on the Ottawa.  Implementation of any of the alternatives would generally 
move the landscape and ecosystem towards greater productivity and improved condition, but 
adverse environmental effects may occur even with standards and guidelines to control the 
effects.  

Air Quality 
Road construction, timber harvest, prescribed burning, and some recreational activities could 
cause temporary and localized reductions in air quality due to dust, exhaust fumes and smoke. 

Soil Productivity 
Development and restoration activities such as construction of parking lots or roads would 
adversely affect soil productivity on the occupied site.  Where vegetation cover and soils are 
disturbed, there is some short-term erosion.  Activities involving highway vehicles or heavy 
equipment may cause soil compaction. 

Water Resources 
When vegetation cover is removed, or soils are disturbed or compacted, there may be a short-
term increase in sedimentation (movement of soil particles into water).  Natural precipitation and 
flood events may also cause sedimentation.  Natural occurrences of chemical compounds in 
surface water reduce water quality.  Mining operations have the potential to contaminate surface 
and ground water. 

Wildlife 
Public use of land may result in unavoidable disturbance of native plants, birds, or other species 
near travel routes, trails or recreational facilities.  For example, the presence of a trail and 
activity on the trail may result in trampling of bordering vegetation loss of nesting habitat along 
the trail corridor, or local elimination of predators.  Such effects would be avoidable only by 
complete elimination of all travel routes and facilities.  Visitor presence, including the use of 
highway vehicles, may also contribute to dispersal or increased populations of non-native or 
invasive plant species, undesirable insect species, rodents or other species. 
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Forest management activities, such as timber harvesting and road construction, cause short-term 
disturbance and displacement of some wildlife species.  Continual activity, such as traffic on a 
highway or hiking on a trail, may cause long-term displacement from local areas.  Individual 
animals are accidentally killed by human activities.  Fish habitat may be degraded by sediment, 
or invasive species. 

Insects and Disease 
Endemic (restricted to one area) levels of forest insects and diseases would continue.  Epidemic 
(widespread) levels of insect infestations would occur occasionally. 

Heritage Resources 
Both human activities and natural events have the potential to disturb or destroy heritage 
resources. 

Recreational Opportunities 
Activities, such as timber harvest and road construction, may temporarily disrupt recreational 
uses.  Other activities, such as road closures, may permanently reduce or change the 
opportunities available.  Some kinds of developments (such as hiking trails) or activities (such as 
motorized recreation use) may displace other recreation uses that are incompatible and create 
user conflicts. 

Scenic Quality 
Both human activities and natural events that alter the landscape can reduce scenic quality.  
These activities and events include activities such as removing vegetative cover during timber 
harvest, disturbing soils while constructing roads and facilities, windstorms, and smoke 
generated from fires.  The effects of timber harvest and other management activities along high 
quality scenic corridors would be mitigated with standards and guidelines.  Scenic quality for 
people traveling in other areas with these types of management activities may be reduced.  
Reduced scenic quality due to vegetative management; facility and road construction; 
windstorms; and fires are relatively short-term (over five to 20 years).  The effects and results of 
these and other activities, such as mining operations, roads, facilities and utility corridors would 
persist for many more years. 

Income and Employment 
Changes in income and employment may result from both human decisions and natural events.  
Reductions in timber harvest levels may cause corresponding reductions in local and regional 
timber industry-related employment and income.  Reductions in scenic quality may cause 
corresponding reduction in local service industries employment and income.  Reduction or 
modifications in recreational opportunities may also result in adjustments within the local service 
industries and income. 

Individual and Community Social Factors 
Traditional and cultural practices and activities of local and regional residents have the potential 
to be disturbed by human decisions or natural events.  Important locations and/or landscape 
opportunities directly or indirectly associated with individuals and/or communities may be 
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affected by, but not limited to, changes in forest access opportunities, natural resource 
management, and/or natural events such as fire and windstorms. 

Hazardous Materials 
There is potential for accidental spills of hazardous materials within the national forest.  
Transportation of hazardous materials (such as manufacturing chemicals and gasoline) on public 
and Forest System Roads carries the potential for accidental spills.  Small, localized spills may 
also occur on project sites, such as motor oil on a timber harvesting or road construction site.  
There is also potential for accidental leakage from gas and oil pipelines that cross the Ottawa.  
 
Unknown past practices of any entity or individual related to disposal of chemicals and other 
hazardous material may result in sites on the Ottawa that are discovered and should be 
investigated for potential concerns. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


