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Appendix A – Description of the Analysis Process 

Introduction and Summary 
The purpose of Forest Plan revision is to identify and select for implementation a forest plan 
alternative that provides maximum net public benefits.  Forest Plans must provide for multiple 
use and sustained yield of products and services from the Forest.      
 
This appendix shares important features of the analysis that developed benchmarks, analyzed 
alternatives, and provided information for the Final Environmental Impact Statement (FEIS).   
 
In order to understand the ability of the Ottawa National Forest (Ottawa) to be managed in 
different ways to address resource issues, an analysis process was developed and a series of 
analyses were performed.  The analysis process relied on various Ottawa databases including the 
Combined Data System (CDS) database and the Geographic Information Systems (GIS) database 
(USDA Forest Service 2005o).  Existing inventories were assessed along with the need for new 
inventories.  Forest stand level information in CDS was updated as needed prior to performing 
the analysis.  This included reviewing the productivity of lands identified as suitable for timber 
management.  A number of analysis tools and computer models were used with these databases 
to help specialists understand our capacity to provide products and services from the Ottawa. 
 
An economic analysis assessed the potential effects of contributing to economic vitality by 
providing a range of uses, values, products and services.  As the proposed quantities of goods, 
services, and opportunities associated with National Forest System (NFS) lands change within 
each alternative, corresponding estimates of changes in employment, revenue and value were 
assessed. 
 
The Social and Economic Assessment for the Michigan National Forests (Leefers et al. 2003) 
was completed in 2003 to develop social and economic assessments in the context of counties 
associated with the three Michigan National Forests.  The assessment characterizes the social and 
economic environment and provides a common base and starting point for the Michigan National 
Forests. 

Planning Process Framework  
Numerous resource specialists, analytical tools, and quantitative methods were used to address 
separate complex resource issues to identify quantitative and qualitative trade-offs among the 
alternatives.  The process used to develop and analyze alternative management scenarios is based 
on planning steps specified in the National Forest Management Act regulations.  
 
Step 1: Identify the Purpose and Need  
The issues, concerns, and opportunities (identified early in the Forest Plan revision process) were 
used to develop the goals and objectives that give purpose to the Forest Plan.  A series of public 
meetings and information mailings were organized to invite input on resource management on 
the Ottawa after the Forest Supervisor determined that a revision was needed.  Later, the public 
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was encouraged to comment on the preliminary issues and major revision topics identified in a 
“Notice of Intent” that announced the preparation of an environmental impact statement for 
revising the 1986 Forest Plan (published in the Federal Register on September 18, 2003). 
 
These topics became the focus of the Forest Plan revision effort.  Chapter 1 of the FEIS (Purpose 
and Need, and Public Involvement), provides a brief narrative description of the resource issues 
and findings associated with each issue. 
 
Step 2: Develop Planning Criteria  
A part of the planning process is development of planning criteria to guide the planning process.  
Criteria apply to collection and use of inventory data and information, analysis of the 
management situation, and the design, formulation and evaluation of alternatives.  Various laws, 
executive orders, regulations, and agency policies provided the basis for planning criteria.  Public 
issues, management concerns, and the plans and programs of other government agencies also 
contributed to their development. 
 
Step 3: Collect Inventory Data and Information  
Data and information needed to support the Forest Plan revision effort, some of which would be 
useful in implementation and monitoring the plan, were identified and compiled during the 
Analysis of the Management Situation (AMS) phase of Forest Plan revision (see Forest Plan, 
Appendix A for more information).  Existing inventories were assessed along with the need for 
new information.  The type of data and information needed for the revision process were based 
primarily on the revision topics.  Task teams were assigned to identify and make available the 
information needed to design alternative responses to issues and information needed to analyze 
effects of each alternative.  
 
Step 4: Analyze the Management Situation  
Several indicators were used in assessing the need to change management direction.  These 
included public comments received during the implementation of the 1986 Forest Plan, changed 
conditions recognized through monitoring and evaluation, availability of new information and 
scientific understanding and information gathered as a result of completing resource assessments.  
 
These steps helped the Ottawa assess the potential to resolve resource management issues and 
concerns, establish a broad range of alternatives, determine the capability to supply goods and 
services in response to societal demands, and clarify the needed changes in management 
direction.  The management problems gave an indication of the outputs, values, and benefits 
needed to address issues, concerns and opportunities.  The primary tasks involved in analyzing 
the management situation were: 

• Assessing the Ottawa’s potential to resolve identified problems; 
• Projecting consumption for recreation, timber, and wildlife outputs; and 
• Developing and analyzing benchmarks to help define economic and biological resource 

production opportunities and define the range within which integrated alternatives were 
formulated.  
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The AMS reports reflect relatively recent agency direction on ecosystem management.  The 
AMS focuses on the Ottawa’s ability to promote healthy, sustainable ecosystems and provide 
high quality customer services to meet a wide variety of public needs.  The AMS documents also 
assess planning issue interrelationships; potentials among resource capabilities; and the question 
of what mix of resource outcomes, ecological conditions and customer services should be 
provided. 
 
Step 5: Formulate Alternatives 
Alternatives were formulated utilizing the Notice of Intent, the resource assessments and analysis 
of revision topics.  An in-depth review of the 1986 Forest Plans’ goals, objectives, standards, and 
guidelines was also conducted to identify needed changes.  The alternatives were formulated to 
respond to the issues, to explore a broad range of opportunity costs and tradeoffs, and to facilitate 
evaluating the benefits and costs of achieving various outputs and values.  The planning process 
provided a basis for identifying the alternative that most closely maximizes net public benefits 
(consistent with the minimum management requirements).  Management area maps for each 
alternative were developed with input from District employees and resource specialists. 
 
Step 6: Analyze the Effects of the Alternatives 
The physical, biological, social and economic effects of implementing each of the four 
alternatives were analyzed and compared in accordance with NEPA procedures.  
  
Step 7: Comparison of Alternatives  
The interdisciplinary (ID) team worked with other Ottawa resource staff, the Forest Supervisor, 
and the District Rangers to evaluate and compare the alternatives.  The comparison focused 
strongly on the degree to which each alternative responded to the individual management 
problems, taking into consideration tradeoffs associated with identified public values. 
 
Step 8: Recommend the Preferred Alternative  
The outcome of the alternative comparisons described above was the selection of Alternative 3 
as the preferred alternative.  This alternative was presented to the Regional Forester for approval, 
then used as the basis for preparation of the proposed Forest Plan and associated DEIS. 
 
Step 9: Publish Proposed Forest Plan and Draft Environmental Impact Statement 
Following approval by the Regional Forester, the Proposed Forest Plan and DEIS were made 
available to the public.  A notice of availability for these draft documents was published in the 
Federal Register in March 2005. 
 
Step 10: Solicit Public Comments 
Following the release of the Proposed Forest Plan and DEIS, a comment period was held to 
solicit public comments. 
 
Step 11: Consider Public Comments 
Content analysis was conducted by the Forest Service, which included reading the compiled 
public comments, categorizing the comments by similar subject matter, and developing public 
concern statements to be addressed (see FEIS, Appendix J).  Based on the comments received 
from the public, tribal governments and other government agencies, changes to the proposed 
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Forest Plan were made to reflect interests, to incorporate new information, and to correct errors 
in the draft documents. 
 
Step 12: The Selected Alternative 
The selected alternative will be chosen by the Regional Forester as the basis of the final Forest 
Plan (herein referred to as the Forest Plan) for the Ottawa National Forest, taking into 
consideration public and internal comments received on the DEIS and Proposed Forest Plan.  
The release of the final documents will be announced in a Notice of Availability via the Federal 
Register. 

Vegetation and Timber Harvest Model 

Model Design 
In order to understand the ability of the Ottawa’s capacity to grow and harvest vegetation, a 
modeling exercise was conducted as part of constructing benchmarks and development of Forest 
Plan alternatives.  A timber harvest scheduling model was used to assess timber outputs, costs, 
and benefits. 
 
Alternative models were developed on several assumptions, including: 

• The Forest Plan will be a strategic plan that will guide broad land-based decisions to 
implement certain goals and objectives.  

• “On-the-ground” decisions will use standards and guidelines of the Forest Plan and 
implementation guides to meet goals and objectives of the strategic Forest Plan.  

• Models used in this analysis are sufficient to support strategic planning and decision 
making.  

• Each alternative would use the same standards and guidelines and that only the area of 
land allocated to a management prescription would vary.   

Model design steps identified questions the model needed to answer, and assessed what 
information was available for model input.  The planning team identified the following factors to 
be considered in the modeling exercise: 

• Distribution of the suitable land base within management areas; 

• Complex timber markets that involve multiple products with variability in demand and 
price; 

• Variety of species/product yields; 
• Forest type acreage projections by one or more sub-categories; 
• Age class distributions by forest type/species groups; and 
• Varied social and economic conditions across the Ottawa.  
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The following land attributes were used to stratify the model’s land base:   

• Management area prescriptions;  
• Forest cover types; and 
• Age-classes specific to the forest type groups. 

 
Figure A-1. Timber Harvest Schedule Model – Inputs and Outputs 

 
 
In designing the model some of the inputs included:  resource data, resource interactions, goals 
and objectives, management actions, activities and outputs, length of the planning horizon, 
economic data and stratifying the landscape into management areas. 

Management Areas  
Management areas (MAs) are parcels of land that are assigned a specific management 
prescription and were used as the primary building blocks for Forest Plan alternatives.  The 
Ottawa was stratified into management areas, each having a description, prescription, 
composition objectives and set of standards and guidelines.  The Ottawa Management Team 
decided early in the revision process to base management area boundaries primarily on Landtype 
Associations (LTAs) (see discussion on LTAs later in this appendix).  Forestwide goals that 
change by alternative are reflected in the type and arrangement of MAs for a given alternative.  
A management practice is a site-specific action, measure or treatment (tree planting, selection 
cutting, etc.) designed to implement features of management prescriptions.  A management 
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prescription is a combination of management practices applied to a specific management area.  
The model selects one or more activities for each management area.  Given the emphasis for 
each management area, the model determined what type of timber harvesting should be done and 
when.  The assignment of management area prescriptions to each alternative was based on a 
combination of ecological, economic, and social factors.  These factors were varied across the 
alternatives in order to explore a range of options. The model’s allocation capabilities were 
applied to the management actions and timing of choices.  The model estimates, by decade and 
management area, the following outputs and conditions:  

• Maximum timber harvest totals or allowable sale quantity (ASQ);  
• Species/product timber harvest volumes;  
• Forest cover type acres;  
• Forest cover type age class distributions;  
• Timber harvest methods by acres;  
• Standing timber volume. 

Forest Cover Types  
Following a review of the forest cover types described in the 1986 Forest Plan and consultation 
with the Forest Silviculturist and other resource management specialists, the suitable timber land 
base was stratified in the following forest types:  

• Aspen/Paper Birch (includes quaking and bigtooth aspen)  
• Balsam fir  
• Jack pine  
• Northern hardwoods (predominantly sugar maple, but includes several other species)  
• Red pine/White pine/White Spruce  

Age Class Distributions  
Forest type age classes are needed for analyzing ecological, silvicultural, and biological 
information.  Age classes were applied to the forest type groups to cover the age class 
distributions found across the Ottawa.  Significant acres of northern hardwoods are being 
managed for an uneven-aged structure, while some areas are managed for an even-aged 
structure.  Age classes for the forest type groups were developed as follows: 

Table A-1. Age Class Distribution 

Forest Type Group Age Class 
Aspen/ Paper birch 0-19, 20-39, 40+ 
Balsam fir 0-39, 40+ 
Jack pine 0-39, 40+ 
Northern hardwoods 0-49, 50-99, 100+, uneven-aged 
Red pine/White pine/White spruce 0-29, 30-69, 70+ 
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Data Preparation for Analysis 
Starting with the Ottawa Stands GIS layer (USDA Forest Service 2005o), and the associated 
CDS database, forest types were combined into working groups for the analysis.  These forest 
type groups were then assigned an age class as outlined above.  These “stands” were assessed as 
to their capability as productive timberlands.  Tentatively suited lands were then allocated to a 
management area and the allocations varied by alternative. 
 
The data used to build the analysis units in the model consisted of attributes tied to a polygon 
identity.  The polygon identified started out as a stand in our CDS inventory.  The need to model 
various questions resulted in the stand polygon being divided into smaller polygons using GIS.   

Timber Yield Tables and Model Use 
Yield tables have two objectives:   

1. The first objective provides the information necessary to display volume and stumpage 
value differences for each alternative analyzed in the FEIS.   

2. The second objective documents the volume yields used in the analysis for comparison 
with actual yields obtained during implementation of the Forest Plan.  Monitoring and 
evaluation would determine if the projected yields are being realized.   

Yield estimates were developed for the different types of proposed harvest treatments.  Harvest 
treatments varied by forest type, and are shown in the Treatment Types Modeled section of this 
document. 

Methods Used to Develop Yield Tables  
Timber outputs were tracked on a per acre basis and included in the model.  Other outputs were 
estimated on a forestwide or area basis and tracked outside the model. 
 
The process of developing timber yields for existing stands involved stratification of timber 
classes, development of timber class yield tables for different management prescriptions, and 
development of timber yield tables to be used for modeling.  Yield tables representing timber 
classes and management actions were validated with timber sales data from the Timber Activity 
Control System (TRACS) database for the 5 year period from 1998-2002. 
 
Out-year estimates of timber harvest and inventory in the uneven-aged hardwood yield tables 
were computed based on research publications on sawtimber growth and total cubic foot growth 
at different stocking levels and cutting cycles.  This approach was used to estimate the expected 
yield for stands approaching or reaching a regulated condition. 

Use of Yield Tables 
Yield tables were used in modeling efforts to project the volumes harvested and stumpage values 
for both the benchmark runs and each alternative selected for analysis.  The model determined 
analysis units marked for harvest and which harvest type to be used based on management area 
direction and constraints.  The existing cover type and harvest method directed the models 
choice of the appropriate yield table.   
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Yield tables were created for specific cover types or group of cover types.  When management 
area direction indicated stand conversion to another cover type was necessary, the new cover 
type identified the successive yields.   

Costs Used in Vegetation Management 
Costs shown in the following table are current (2003) estimates for the activities listed.  These 
activities were modeled to harvest and/or establish trees to meet the management area objectives 
(see Timber Harvest Scheduling Analysis).  The following table (Table A-2) describes a variety 
of forest management activities and associated costs that were used in modeling. 

Table A-2. Forest Management Activities and Costs 

Activity Average Costs Per Acre 
Commercial Harvest $370 
Plant and Release $525 
Site Prep for Natural Regeneration $86 
Natural Regeneration without Site Preparation $13 

  
Timber products derived from management activities were assigned values.  Values for products 
were derived from average timber sold on the Ottawa as reported on the Timber Sale Accounting 
(TSA) Cut and Sold Reports from 1999-2003 and converted to 2003 dollar values (see Table A-
3). 

Table A-3. Revenues from Vegetation Management by Product 

Species / Product Value / MBF Value / CCF 
Aspen Pulpwood and Sawtimber $42 $27 
Other Softwood Pulpwood $37 $23 
Other Softwood Sawtimber $61 $33 
Pine Pulpwood $94 $60 
Pine Sawtimber $148 $80 
Northern Hardwoods Pulpwood $28 $18 
Northern Hardwoods Sawtimber $448 $242 

 

Treatment Types Modeled 
This section describes treatment methods used in modeling harvests and vegetative composition.  
This modeling was performed to enable the Ottawa to estimate the probable treatments, 
vegetative composition, and timber volumes expected during implementation of the Forest Plan. 
These estimates have been used in the analysis of the FEIS.   These treatment methods are 
described for modeling purposes only and are not necessarily carried into management direction 
in the Forest Plan.  The following table depicts possible management prescriptions for each 
analysis unit. 
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Table A-4. Proposed Prescriptions for Modeling in Spectrum 

Forest Type 
Group 

Northern  
Hardwoods 

Spruce, Red 
and White Pine 

Jack Pine 
(Short 
lived 
Pine) 

Balsam Fir Aspen 

Age Class 

0-
49 

50-
99 100+ 

U
E
A 
* 

0-
29 

30-
69 70+ 0-

39 40+ 0-
39 40+ 0-

19 
20-
39 40+ 

Hardwood 
Selection X X X X           

Shelterwood 
w/o thins   X            

Shelterwood w/ 
thins X X     X        

Clearcut        X X X X X X X 
Clearcut w/ thin     X X X        
Clearcut and 
convert 
Hardwood to 
Aspen 

 X             

Clearcut and 
convert Jack 
Pine to Red Pine 

        X      

Shelterwood 
w/thin convert 
Balsam Fir to 
White Spruce 

          X    

Clearcut and 
convert Balsam 
Fir to Aspen 

          X    

Selection cutting 
convert Aspen 
to Uneven-Aged 
Hardwood 

             X 

Shelterwood 
w/o thin convert 
Aspen to White 
Pine 

             X 

*UEA= Uneven aged management 
 

Timber Harvest Scheduling Analysis 
The analyses for Forest Plan revision used several models including the Spectrum model.  
Spectrum is a software package developed by the Forest Service’s Ecosystem Management staff, 
in cooperation with the Rocky Mountain Forest and Range Experiment Station (USDA Forest 
Service 2000b).  The model was used to optimize management area prescriptions and allocations 
as well as scheduled activities and outputs.  Spectrum selects from among optional actions given 
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a set of constraints and an objective function, such as maximizing income or timber volume.  The 
model scheduled timber harvesting for 15 decades and provided an estimate of long-term 
sustained yield (LTSY) capability for each of the alternatives.  The model was designed to 
analyze only lands suitable for timber production.  
  
Spectrum is a linear programming model.  It works on the assumption that the relationship 
between outputs and the land base are linear (e.g., twice the number of similar acres yields twice 
the outputs).  Other resource programs, such as recreation, are not addressed by Spectrum 
because their relationship with the land base is not linear.  Spectrum builds a matrix of 
coefficients and transfers the file to a linear programming package for problem solution.  The 
model then writes a report and produces a data file that contains the results.  The data file then 
can be analyzed through comparisons with information in other databases.  
 
The results of the Spectrum model display how the Ottawa looks, in terms of species 
composition and age class distribution, for each alternative.  The model displays a set of 
treatment methods that could be used to reach the desired conditions in each management area. 
 
The model was used to examine vegetative treatment options for analysis units from one 
treatment type (e.g., clearcut with previous thinning).   The model can choose multiple stand 
treatments (e.g., clearcut in decade two versus clearcut in decade 10).  In this manner, the model 
can select from optimal rotation lengths between harvests. 

Objective Function 
Management goals in Spectrum are modeled through an objective function and a set of 
constraints.  Spectrum analyses are formulated to address an objective, expressed as a 
mathematical function, such as maximizing or minimizing a certain outcome, output or value.  
The objective function determines which activities or outputs to optimize.  The objective 
function can take the form of maximum or minimum.  In all of the alternative model runs, the 
Ottawa was maximizing net present value of the ‘Timber’ output over the planning horizon.  
There were two benchmark model runs performed, one to maximize net present value with only 
a very small set of minimum management constraints, and another to maximize the timber 
output, regardless of cost.  These benchmarks are explained in more detail later in this appendix. 

Constraints 
Constraints are equations built to model resource thresholds, relationships between and among 
activities and outputs, policy requirements, or monetary limitations.  Constraints can be used to 
limit or meet Forestwide and/or management area prescriptions, allocations, outputs and 
scheduling of activities. 

Harvest Policy Constraints 
NFMA requires that forest plans contain constraints on timber flow over time as well as maintain 
the forest structure at the end of the planning horizon.  The model contains special constraints to 
deal with timber flow, long-term sustained yield, and ending forest structure.  These constraints 
included: 
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• Non-declining Yield (NDY) – prevents the ASQ from decreasing from period “A” to 
period “B”. 

• Long-Term Sustained Yield Capacity (LTSYC) – controls the amount of estimated long-
term sustained yield. 

• Perpetual Timber Harvest – ensures the inventory in the last period is greater than or 
equal to the average inventory during the planning horizon.  This prevents the model 
from excessive stand harvest in the last few periods and depleting stand inventory. 

Forestwide Constraints 
Composition Goals:  Constraints were built to assure the desired mix of forest type groups are 
attained over the planning horizon.  The mix of MA acreages and overall Forest goals vary by 
alternative.  These constraints set sideboards (upper and lower limits) that represent the goals and 
standards and guidelines for an alternative. 
 

Example:  Uneven-aged hardwoods are 75% of all treated hardwood acres. 
 

Feasibility Limits: Constraints built to model limitations on treatment acres and minimum 
management requirements (i.e., the 40-acre cut rule and adjacency limitations). 

 
Example:  Acres of preparation cut are less than or equal to 5% of the acres managed as 
even-aged hardwoods in the first decade. 
 

Species Viability Requirements:  Constraints built to assure minimum habitat requirements for 
certain species. 
 

Example:  Acres regenerated to Balsam Fir are greater than 10,000. 
 

Age Class Requirements: There is a need for a better age class balance in certain species such 
as aspen.  Constraints were built to achieve a sustainable level of age classes. 
 

Example:  Aspen clearcuts are between 12% and 25% of all Aspen acres. 
 

Conversion Limits: Constraints built to set a limit on the number of acres allowed to convert 
from one forest type to another. 
 

Example:  Even-aged hardwoods converted to Aspen is less than or equal to 3,000 acres. 

Management Area Constraints 
Composition Goals:  Constraints were built to assure the desired mix of forest type groups is 
attained over the planning horizon.  This desired composition mix varies from management area 
to management area.  These constraints set sideboards (upper and lower limits) that represent the 
goals and standards and guidelines for an alternative. 
 

Example:  Aspen type in MA 1.1 is between 50% and 70% of all acres treated in MA 1.1. 
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Minimum Level Acres 
The model allocates every acre to a management action.  All of the tentatively suited acres are 
entered and the model decides which acres it needs to satisfy all the constraints in an 
economically efficient manner.  If acres are not needed to satisfy constraints for timber 
production they are allocated to minimum level.  The number of minimum level acres differs by 
alternative for some of the following reasons: 

• While constraints on compositions, operability and feasibility vary by management area, 
they remain the same across alternatives.  The variation from one alternative to another 
comes from the difference in acres allocated to various management areas by alternative. 

• Every analysis unit is assigned a net present value (NPV) coefficient for every 
management action it can possibly use.  Some of those NPV coefficients are negative.  In 
other words, they are not economically efficient.  The model does not use them unless it 
has to. 

• Analysis units that come into solution are entered many times during the planning 
horizon.  Once it enters a group of stands and regulates the harvest it does not need other 
analysis units to get the volume it needs. 

Area Modeled for Vegetative Treatments 
Timber harvest was modeled for areas where cutting is physically feasible and legally allowable 
as determined during the land suitability analysis.   

Lands Suitable for Timber Production 
An analysis was completed to determine the acres suitable for timber production on the Ottawa.  
This analysis was completed in 2 main steps:  1) to determine the tentatively suitable land base; 
and 2) to determine the suitable land base which would be used to model timber harvest and 
scheduling.  The analysis process and results are summarized and displayed below.   

Tentatively Suited Land Base Analysis 
The suitability analysis for water, non-forested areas and physically unsuited lands was based on 
Ecological Landtype Phase (ELTP) units from the Ottawa Ecological Classification and 
Inventory (EC&I) System (See Appendix D of the Forest Plan for more information).  ELTPs are 
fine scale (down to less than 5 acres) land units that are delineated based on soils, landform, and 
habitat type and commonly repeat across the landform in a predictable pattern.  The boundaries 
of timber stands may, or may not conform with soils, landforms or habitat types within a given 
area.  ELTP is the most detailed site level mapping conducted across the Forest and has been 
used to determine site-level practices, species regeneration, harvest layout and methods, local 
road standards and seasons of operation during implementation of the 1986 Forest Plan.  Using 
this ELTP data as the starting point, the suitability analysis better reflects the Ottawa’s capability 
for timber production. 
 
The suitability analysis used GIS stand coverages that were overlayed with ELTP information, 
and consequently the analysis was very detailed and refined (USDA Forest Service 2005o).  The 
intersection of the stands and ELTPs was the base GIS layer used to build the analysis units for 
the timber harvest and scheduling model.  This new database is capable of assessing ELTPs 
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within a stand boundary as being suitable or unsuitable.  ELTPs can be either simple or complex.  
A simple ELTP has attributes that are consistent across the entire unit.  A complex ELTP can 
have two or more parts of the unit that differ in their attributes.  The current analysis is capable 
of determining which portions of the ELTPs have attributes, such as drainage characteristics of 
the soils, which are not conducive to management and the risk of long-term site damage.  In the 
analysis conducted for the development of the 1986 Forest Plan, the Ottawa determined that a 
stand was either entirely suited or entirely unsuited for timber management. 

Suitable Forest Land 
The suited timber base was also affected by removing lands considered not appropriate for 
regularly scheduled timber production.  Examples of these lands are recreation sites, Wild and 
Scenic River corridors, wetlands, hemlock stands, lowland conifer stands, old growth, and 
proposed special interest areas (SIAs).  However, as defined by the management area 
prescriptions and/or in compliance with standards and guidelines in the Forest Plan, timber 
treatments can be conducted in Recreation and Scenic river segments, in some SIAs, hemlock 
stands and in corridors adjacent to streams and wetlands.  Timber removals from these areas 
would be considered non-chargeable volume.   
 
The suited timber base was similar in all alternatives, with the exception of old growth and the 
designation of SIAs (see discussion later in this appendix).  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 remaining acres are those that are considered tentatively suitable for timber production.  
Table A-5 shows the acres of lands that would be suitable for timber production based on 
consideration of four criteria.   
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Table A-5. Acres of Land Tentatively Suitable for Timber Production for all Alternatives 

Total Ownership  987,300
Non-Forest Land Withdrawn  

• Water -9,300 
• Non-Forest Land -73,000 

Total Non-Forested Land Withdrawn  -82,300
Total Forested Land  905,000
Forest Land Withdrawn from Timber Production  

• Wilderness -44,300 
• Forest Land not producing crops of industrial wood -0 

Total Forest Land Withdrawn from Timber Production  -44,300
  860,700
Forest Land-Physically Not Suited  

• Irreversible Damage -50,600 
• Not Restockable in 5 years -111,800 

Total Forest Land Physically Not Suited  -162,400
  689,300
Forest Land-Inadequate Information  

• Adjacent to streams -8,600 
• Steep Slopes "50% of D-Slopes" -22,700 
• Poor Drainage -54,100 

Total Forest Land-Inadequate Information  -85,400
Tentatively Suitable Forest Lands  612,900

 
The parameters used to determine which lands were not suited for timber production, as shown 
in Table A-5, are defined as follows:    
 
Water:  All non-meandered rivers and streams 120 feet or more in width, lakes, reservoirs, and 
ponds more than 1-acre in size were classified as not suited for timber production. 

 
Non-forested land:  Those lands never having or incapable of having 10 percent or more of the 
area land occupied by forest trees, and lands capable of supporting such cover but currently 
developed for non-forested uses were not suited for timber production.  This includes 
administrative areas, residential, improved roads of any width, and adjoining road clearing and 
power line clearing of any width.  Railroads, utilities and roads were all buffered at varying 
widths depending on road type and surface material.  Non-forest habitat types were drawn from 
ELTP mapping. 
 
Forested Land:  Identified as those lands having, or capable of having, at least 10 percent of the 
area occupied by forest trees of any size, of which are not currently developed for non-forest 
uses. 

 
Forested Land Withdrawn from Timber Production:  Lands designated by Congress, the 
Secretary of Agriculture or the Chief of the Forest Service for purposes that would preclude 
timber production (i.e., wilderness).  Experimental forests were included if their objectives 
preclude regularly scheduled timber production.  Withdrawn land was classified as not suited 
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forest land.  It includes proposed research natural areas identified in compliance with the 
National Forest Management Act. 
 
Forested Land Not Producing Crops of Industrial Wood:  Lands producing tree species that 
are not currently used industrially or not expected to be used industrially within the next 10 
years.  Such lands were classified as not suited forest land. 
 
Forested Land Physically Not Suited:  Forest lands where technology is unavailable to ensure 
timber production without irreversible resource damage to soils, productivity, or watershed 
conditions; and lands that Forest managers cannot ensure adequate restocking within 5 years.  
Such lands were classified as not suited forest land.  These lands include ELTPs with slopes of 
35% or more, and those with habitat types that were unsuitable for timber production, such as 
ash drainways, spruce bogs, and exposed bedrock. 
 
Forested Land-Inadequate Information:  Forest lands where managers lack adequate 
information, based on current research and experience, to project responses for timber 
management practices.  These lands were categorized as not suited forest land.  These lands 
include areas adjacent to streams, ELTPs with natural drainage classes of poorly drained or very 
poorly drained, half of those ELTPs with slopes of 16-35%, and half of those ELTPs with a 
natural drainage class of somewhat poorly drained. 
 
Tentatively Suitable Forest Lands:  Forest lands tentatively identified as appropriate for timber 
production were calculated by taking the Ottawa’s land total and subtracting 1) lands withdrawn 
from timber production; 2) lands not producing crops of industrial woods; 3) lands not physically 
suited; and 4) lands where information is inadequate. 
 
This part of the analysis of the suitable timber base was utilized in the benchmark analyses 
discussed later in this appendix.  This analysis is supplemented by additional criteria as presented 
in the Alternative Development section of this appendix. 

Benchmarks 
Benchmark analyses are included as part of the analysis of the management situation (AMS).  
The purpose of the AMS is to provide a basis for formulating a broad range of reasonable 
alternatives.  The benchmark analyses help define the range within which alternatives can be 
constructed.  Hence, there is an emphasis on minimum and maximum conditions for national 
forests (e.g., minimum level of management, maximum timber potential, etc.).  Benchmarks do 
not constitute alternatives; alternatives are designed to consider integrated management of all 
resources. 
 
Benchmarks approximate economic and biological resource production opportunities.  
Benchmarks are useful in evaluating the compatibilities and conflicts between individual 
resource objectives, and help define the range within which integrated alternatives can be 
developed.   
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Three benchmark analyses were developed:  1) minimum level, 2) maximum timber production 
and 3) maximum net present value.  These benchmark analyses provided information on 
vegetation and timber management directly or indirectly pertinent to many of the revision issues. 

Minimum Level Management Benchmark 
The minimum level of management benchmark defines actions needed to maintain and protect 
the Ottawa as part of the National Forest System.  It is an exercise in defining base levels of 
management sufficient to protect resource integrity. 
 
Minimum level management objectives are: 

• Protect the life, health and safety of incidental users; 
• Protect environmental damage to the land or resources of adjoining lands of other 

ownerships; 
• Conserve soil and water resources; 
• Prevent significant or permanent impairment of the productivity of the land; and 
• Administer unavoidable, non-Forest Service special uses and mineral leases, licenses, 

permits, contracts and operating plans. 

Incidental outputs are permissible, but there is no management that would produce timber 
products and developed recreation opportunities, as developed sites including campgrounds, are 
closed.  Vegetation would follow natural succession.  Maintenance services are available only 
for those facilities needed to support basic ownership activities.  Un-promoted, dispersed 
recreation such as hiking, hunting and fishing would occur.  Cultural resource management, 
dealing with historic and pre-historic sites, is for identification and protection of the resources in 
conjunction with any proposed ground disturbing activities. 
 
The primary purpose of this analysis is to develop a baseline for subsequent analysis and is a 
building step to other alternatives.  Consideration of the objectives stated above aided in the 
development of resource management standards and guidelines. 

Maximum Timber Productivity Benchmark 
This analysis estimates the maximum physical and biological production potential of significant 
individual goods and services together with costs and benefits.  There is no requirement to 
consider cost efficiency in this benchmark.   
 
A series of parameters were used to define the analysis conducted through the use of a timber 
harvest scheduling model (Spectrum): 

• Objective function:  maximize timber for five periods 
• Land base = all tentatively suitable lands 
• Culmination of Mean Annual Increment 
• Non-declining yield 
• Long-term sustained yield capacity 
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• Ending inventory constraint 
• Minimum management requirements, i.e., 40-acre clearcut size and harvest adjacency 

limitations 
• No other resource objectives 

 
NFMA outlines minimum specific management requirements to be met in accomplishing goals 
and objectives for a national forest.  These requirements guide the development, analysis and 
eventual implementation and monitoring of forest plans.  The requirements set forth guidance for 
resource protection, vegetation manipulation, silvicultural practices, even-aged vegetation 
management, riparian areas, soil and water, and diversity of plant and animal communities. 
 
Some key results of the maximum timber benchmark were: 

• All 613,000 tentatively suited acres were allocated to timber production. 
• The long-term sustained yield capacity of 33.3 MMCF (205.5 MMBF) was reached in the 

first decade and sustained throughout the 15-year planning period. 
• Average annual ASQ for the first 5 decades: 

 
    Table A-6. Maximum Timber Productivity Benchmark 

 Decade 1 Decade 2 Decade 3 Decade 4 Decade 5 
ASQ – MMBF 205.5 205.5 205.5 205.5 205.5
ASQ – MMCF 33.3 33.3 33.3 33.3 33.3

 (MMBF = million board feet, MMCF = million cubic feet) 
 

Maximum Net Present Value (NPV) Benchmark – Timber Values 
This analysis estimates the maximum net present value of those resources having an established 
market value.  On the Ottawa this was limited to timber products. 
 
A series of parameters were used to define the analysis conducted with the use of a timber 
harvest scheduling model (Spectrum): 

• Objective function:  maximize net present value for 15 decades 
• Land base = all tentatively suitable lands 
• Culmination of mean annual increment 
• Non-declining yield 
• Long-term sustained yield capacity 
• Ending inventory 
• Minimum management requirements, i.e., 40 acres cut size and harvest adjacency 

limitations 
• No other resource objectives
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NFMA outlines minimum specific management requirements to be met in accomplishing goals 
and objectives for a National Forest.  These requirements guide the development, analysis, and 
eventual implementation and monitoring of Forest Plans.  The requirements set forth guidance 
for resource protection, vegetation manipulation, silvicultural practices, even-aged vegetation 
management, riparian areas, soil and water, and diversity of plant and animal communities. 
 
Some key results of the maximum net present value benchmark were: 

• 608,000 of the 613,000 tentatively suited acres were allocated to timber production. 
• The long-term sustained yield capacity of 32.3 MMCF (199.3 MMBF) was reached in the 

second decade and sustained throughout the 15-year planning period. 
• Modeling produced a cost efficiency analysis data set (over 15 periods) including net 

present value, total discounted revenues and costs. 
• Average annual ASQ for the first 5 decades: 

 
    Table A-7. Maximum Net Present Value Benchmark 

 Decade 1 Decade 2 Decade 3 Decade 4 Decade 5 
ASQ – MMBF 179.5 199.3 199.3 199.3 199.3
ASQ – MMCF 29.1 32.3 32.3 32.3 32.3

 (MMBF = million board feet, MMCF = million cubic feet) 
 
 
Figure A-2. Alternative and Benchmark Comparisons of First Decade Annual Average Allowable Sale 
Quantity (ASQ) 

 
 (MMCF = million cubic feet) 
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Alternative Development 
The Ottawa considered four separate management alternatives in detail during Forest Plan 
revision (refer to Chapter 2 of the FEIS for more detail).  Each of these alternatives examined, in 
detail, the opportunities to improve the “fit” of our long-term management with the capability of 
the Ottawa to address public comments.  Alternatives looked at ways to improve the habitat 
value of the forest for different species and address Forest vegetation issues.  Specialists also 
looked at ways to improve the economic efficiency of management of the Ottawa.   
 
While many of the components of forest management change from alternative to alternative, 
some remain constant, including:  watershed protection, non-native invasive species, Wild and 
Scenic Rivers Act designated rivers, wilderness, Research Natural Areas and management 
indicator species. 
 
As required by the NFMA and NEPA, the Ottawa used an interdisciplinary approach when 
developing alternatives.  Each alternative responds to a variety of public comments and principle 
issues in different ways or degrees.  All alternatives adhere to the concepts of multiple use 
management. 
 
The first steps of the suitability analysis identified the number of tentatively suited acres.  This 
amount is consistent among all four alternatives (see Table A-8).  Subsequent steps in the 
suitability analysis identify additional acres of forest land not appropriate for timber production.  
The following table outlines the amount of those acres by alternative. 
 
Table A-8.  Acres of Land Suitable for Timber Management by Alternative 

 Alt 1 Alt 2 
Alt. 3-

Modified Alt 4 
Tentatively Suitable (from table A-5) 612,900 612,900 612,900 612,900
Forest Land Not Appropriate for Timber Production  

• Old Growth -30,900 -31,900 -33,500 -32,700
• Wetland Forest Types -45,200 -45,200 -45,200 -45,200
• Management Area Emphasis  -33,700 -39,200 -36,700 -39,300
• Hemlock and upland northern white cedar -7,000 -7,000 -9,400 -6,900

Total Forest Land Not Appropriate for Timber Production -116,800 -123,300 -124,800 -124,100
Total Suitable Forest Land 496,100 489,600 488,100 488,800

 
 
Forested Land Not Appropriate for Timber Production:  Forested lands inappropriate for 
timber production were determined by reviewing tentatively suitable Forest lands and 
summarizing the acres that were: 1) assigned to other resource uses to meet Forest Plan 
objectives; 2) needed to meet minimum management requirements; and 3) not being the most 
cost efficient in meeting Forest Plan objectives over the planning horizon.  This includes lands 
required to meet old growth objectives defined in management area prescriptions, acres in 
special interest areas, Management Area 9.3, Wild and Scenic River corridors as well as wetland 
and other forest types that would not be managed on a regular basis for timber production. 
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Old Growth:  Includes old growth acres that are needed to reach desired condition goals for old 
growth in each management area. 
 
Wetland Forest Types: Forest types not included in the harvest scheduling model such as 
wetland black spruce, wetland northern white cedar, tamarack, mixed swamp conifer, black 
ash/elm/red maple, red maple (wet) and mixed lowland conifers. 
 
Management Area Emphasis:  those acres of MAs 8.1, 8.3 and 9.3 that had not already been 
removed in other categories. 
 
Land Suitable for Timber Production:  Lands that would be used for timber production as 
identified by the Forest Plan 

Alternatives 1-4 
Since each alternative stands alone as a potential Forest Plan, a separate timber harvest 
scheduling analysis model was built for each alternative, with each alternative representing 
different themes for management.  Each model differed in the way the land base was allocated to 
management areas.  The desired condition and the amount of acres allocated to each 
management area resulted in different outcomes of timber products, species mixes, age classes 
and allowable sale quantity.  As discussed previously, a series of parameters were used to define 
the analysis for Alternatives 1 through 4 conducted with the use of Spectrum, a timber harvest 
scheduling model: 

• Objective function:  maximize net present value for 15 decades 
• Land base = Total suitable forest lands 
• Culmination of mean annual increment 
• Non-declining yield 
• Long-term sustained yield capacity 
• Ending inventory 
• No ceilings on timber production – no timber market demand limitations 
• Minimum management requirements, i.e., 40 acres clear cut size and harvest adjacency 

limitations 

The analysis model for each alternative dealt only with vegetation management aspects of the 
four alternatives.  Some key results of the alternative analyses were: 
 
Northern Hardwoods 
Alternative 1 would have the least amount of northern hardwood acres and the lowest percent of 
hardwood managed uneven-aged of the alternatives.  Alternative 1 would have the most 
horizontal vegetative diversity by having a mix of young and old hardwood stands.  
 
Alternative 2 would have the highest amount of northern hardwood acres and the highest 
percentage managed uneven-aged mainly because it would have the highest acreage of MA 2.2.  
The result being more of the Ottawa having multiple tree canopies in each stand, more vertical 
diversity within each stand, and less horizontal diversity across the landscape. 
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Alternative 3-Modified 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 maintain the second highest amount of 
northern hardwoods. 
 
Alternative 4 would have less uneven-aged management than Alternatives 2 and 3-Modified.  
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 as a result of more even-aged management than Alternatives 2 and 3-
Modified.  Alternative 4 would maintain the second lowest number of acres of northern 
hardwoods. 
 
Aspen/Paper Birch 
All alternatives would manage and maintain a significant acreage of aspen equal to about 20% of 
the total suitable forest land with a range of 92,000 to 120,000 acres.  Alternative 1 would 
maintain the most acres of aspen, with more large blocks.  Alternative 2 would maintain the least 
amount of aspen, and have the fewest large blocks with more, smaller blocks of aspen.  
Alternative 3-Modified would maintain the second lowest amount of aspen; have fewer large 
blocks, and more, smaller blocks of aspen.  Alternative 4 would maintain the second highest 
number of acres of aspen.  Alternative 4 would have fewer large blocks and more, smaller blocks 
of aspen than Alternative 1. 
 
Short-Lived Conifers 
Short-lived conifers on acres suitable for timber production would be relatively minor 
components of all other management areas.  All alternatives would maintain about the same 
amount of short-lived conifers acres.  However, Alternatives 3-Modified and 4 would manage 
more short-lived conifer in support of Kirtland’s warbler and other wildlife species. 
 
Long-Lived Conifers 
All alternatives were designed to maintain or increase the acres of long-lived conifers.  Each 
management area has a different desired vegetation composition percentage for the different 
forest types from a high to moderate to low emphasis. 
 
Alternative 1 would maintain the fewest acres of long-lived conifers, largely because it has the 
fewest acres with long-lived conifer emphasis (MA 4.1a) and the highest emphasis on managing 
aspen. 
 



Description of the Analysis Process       Appendix A 

Final Environmental Impact Statement A-22 Ottawa National Forest 

Table A-9. Acres by Forest type group (in thousands of acres) 

Forest Type Group Alternative 
1 

Alternative 
2 

Alternative 
3-Modified 

Alternative 
4 

Aspen Type 120 92 109 111
Pine Type 34 53 52 51
Jack Pine Type 9 8 10 10
Balsam Fir Type 6 10 10 10
Even-aged Hardwood 74 40 44 51
Uneven-aged Hardwood 130 215 193 163
Total Hardwood 204 255 237 214
% Uneven-aged 
Hardwood 64% 84% 81% 76%

 
 
ASQ 
Alternative 1 proposes the highest maximum timber volume for the first decade.  This is, in part, 
a result of Alternative 1 having the highest amount of aspen regeneration harvests in the first 
decade, which would result in the highest per acre yields in the short-term. 
 
Alternatives 1 and 4 would have fewer acres of hardwood being treated in the first two decades 
of Forest Plan implementation and would produce slightly lower amount of hardwood pulpwood 
and hardwood sawlogs than the other alternatives. 
 
Alternative 2 (along with Alternative 4) would have the second highest maximum timber volume 
(ASQ) for the first decade.  Alternatives 2 and 3-Modified would have the most hardwood acres 
being treated in the first two decades of Forest Plan implementation, which would produce the 
highest amount of hardwood pulpwood and hardwood sawlogs. 
 
Alternative 3-Modified would have the lowest maximum timber volume for the first decade, but 
by the second decade, the yield would be the highest of all alternatives. 
 
See Figure A-2 in this appendix for a comparison of first decade ASQ by alternative.  
 
Long Term Sustained Yield (LTSY) 
The LTSY is the highest uniform timber yield that can be produced from lands being managed 
for timber production that can be sustained consistent with the multiple use objectives of each 
alternative.  The LTSY for each of the alternatives is as follows: 
 

Table A-10. Long Term Sustained Yield by Alternative (volumes in MMCF = million cubic feet) 

 Alternative 1 Alternative 2 Alternative 3-
Modified Alternative 4 

Long Term 
Sustained Yield 107.4 138.3 134.5 125.3
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Alternatives Eliminated from Detailed Study 
Federal agencies are required by NEPA to rigorously explore and objectively evaluate all 
reasonable alternatives and to briefly discuss the reasons for eliminating any alternatives that 
were not developed in detail (40 CFR 1502.14).  Public comments received in response to the 
Proposed Action discussed in the Notice of Intent provided suggestions for alternative methods 
for achieving the purpose and need. 
  
Some of these alternatives may have been outside the scope of the proposed changes, duplicative 
of the alternatives considered in detail, or have components that would cause unnecessary 
environmental harm.  Therefore, a number of alternatives were considered, but dismissed from 
detailed consideration (see Chapter 2 of the FEIS for more discussion). 

Changes Between the Draft and Final EIS 
In response to public comments on the Proposed Forest Plan and DEIS, the Regional Forester 
modified Alternative 3 (presented as the preferred alternative in the DEIS).  A number of factors 
were adjusted for Alternative 3-Modified, including changes to MA acreages and allocations.   
 
Specifically, to respond to comments received, the following vegetative composition percentages 
were in an effort to increase acres allocated to hardwoods, aspen and short-lived conifer.   

• The Forest Plan reflects a change in the desired condition species composition percent of 
northern hardwoods in MA 2.2 to increase from 60-75% to 65-75% in support of 
restoring the Ottawa’s hardwoods to provide for a contiguous block of forest. 

• The Forest Plan reflects a change in the desired condition species composition percent of 
Jack Pine in MA 4.2a to increase from 40-60% to 50-60% to address Kirtland’s warbler 
habitat, noting the Forest’s unique ability to support this species. 

• A change in the desired condition species composition percent of jack pine is also 
reflected in MA 4.1a to increase from 15-25% to 20-25% for the above stated reasons. 

• The desired condition species composition percent of aspen in MA 3.1a was increased 
from 25-45% to 35-45% to acknowledge the role this species plays as habitat for 
conservation of woodcock, abundance of snowshoe hare (an important prey species for 
key predators), and abundance of ruffed grouse. 

• The desired condition species composition percent of aspen in MA 1.1a was increased 
from 50-70% to 60-70% for the above stated reasons. 

 
Analyses were conducted for Alternative 3-Modified to estimate the impact of these changes on 
management area acreage, vegetative composition, and vegetative treatments by time period and 
timber production estimates analyzed in the original Alternative 3 modeling exercise.  See 
Chapter 1 of the FEIS for more information on changes between the draft and final 
environmental impact statements. 

Additional Analysis 
Sufficient information on other forest resources was available or found in the 1986 Forest Plan 
benchmarks to aid in the development of alternatives addressing all key revision topics. 
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Landtype Associations 
Landtype Associations, or LTAs, refer to large areas on the forest landscape that have similar 
characteristics in terms of topography, geomorphic processes, glacial landforms, climate and 
potential vegetative patterns.  LTA-based information was used as a key tool to align 
management areas, and their varied vegetative compositions, with the inherent natural 
capabilities of portions of the Ottawa.  See Appendix D of the Forest Plan for more information 
on the Ottawa Ecological Classification and Inventory. 
 
Factors other than LTA influence MA delineation and placement.  These include politically or 
congressionally defined areas such as wilderness, wild, scenic or recreational rivers, along with 
major issues developed during the forest planning process, and the current vegetation 
composition in a particular area.  
 
Management area delineation in the 1986 Forest Plan considered the differences between these 
grouped LTAs and used them in delineation and placement of MAs on the forest’s landscape.  
The Forest Plan revision effort has refined and improved the alignment of MA and LTA 
boundaries.  
 
In working with the 44 LTAs that occur on the Ottawa, groupings of similar LTAs were made 
for the purpose of aligning management areas that may be 20,000 acres or more in size, with 
areas of the Ottawa where the stated conditions are more likely to be successfully achieved.  
Several evaluations were made that used different characteristics of LTAs as grouping criteria, 
and these resulted in slight variations in groupings.  
 
The groupings, referred to as ‘super LTAs’ carried forward in the plan revision process were: 

• (Glacial) Tills (ground moraine) 
• Tills (lake sediment)  
• Tills (end moraine) 
• Tills (drumlinoid moraine) 
• Tills (bedrock moraine) 
• Heavy clay lake plain 
• Mixed lakebed silts and sands (lacustrine) 
• Outwash sands 
• Steeply dissected valleys 

Within any forested landscape, biological communities can be expected to change over time.  
Succession refers to progressive change in a biologic community as a result of the response of 
the member species to the environment (Jackson 1997).  While animals as well as plants are 
involved, changes in fauna most often follow changes in the vegetative community (Spurr and 
Barnes 1973).  A successional community (seral stage) is comprised of stands which are not self-
regenerating and which eventually give way to other communities or stages.  The Habitat 
Classification System draws together different successional communities which all lead to the 
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same stable climax types.  A climax type is a stage in succession that is apparently self-
regenerating in the absence of disturbance such as fire, grazing or logging (Coffman 1984). 
 
These successional pathways are described in the 1984 Habitat Classification System Field  
Guide (Coffman 1984), as well as those described in the 2003 A Guide to Forest Communities 
and Habitat Types of Michigan (Burger 2003).  The successional pathways that are dominant on 
the uplands of these super LTA groups are notably different.  Reviewing these successional 
pathways helped to determine which management area desired future conditions, in terms of 
vegetative composition, could reasonably be pursued on each ‘super LTA.’ 

Till LTAs 
On the till LTAs, topography is generally gently rolling to hilly, the landscape is dotted with 
wetlands of varying size, and upland soils are loamy textured and dominantly well to moderately 
well drained.  On these till LTAs, the Acer Tsuga Dryopteris (ATD) and Acer Viola Osmorhiza 
(AVO) habitat types dominate on upland sites.  Both of these habitat types have simple 
successional pathways with few seral stages that lead rapidly to a climax, or late seral stage 
dominated by shade tolerant northern hardwood species, such as sugar maple.  The ATD habitat 
type that is common on all the till groups are discussed in A Guide to Forest Communities and 
Habitat Types of Michigan (Burger 2003) as follows: 
 

“Regeneration:  sugar maple seedlings and saplings are almost universally present in 
current stand…This habitat type represents conditions where soils support near optimal 
growth and therefore most intense competition by all native shade tolerant mesic 
species.”  
 
“Management options on this type are relatively limited.  The type is heavily dominated 
by sugar maple, usually at all stages of succession.”  
 

The simple successional pathways that lead rapidly to a late seral stage dominated by sugar 
maple are characteristics that make till LTAs the most effective and efficient match with 
management area prescriptions MA 2.1 and MA 2.2, emphasizing northern hardwood 
management.   
 
Bedrock controlled and drumlinoid moraines have slightly more AVO habitat types which are 
higher in productivity than ATD, making these subsets of the till dominated LTAs particularly 
well suited to MA 2.2.  

Clayey Lakeplains LTAs 
Topography within the LTA group of clayey lakeplains is typically level to gently sloping, 
however post glacial erosion from streams commonly creates steeply dissected drainage valleys. 
Soils are dominated by clayey and silty soil textures that are moderately well to somewhat poorly 
drained.  Clayey lakeplains commonly have the Tsuga Acer Mitchella (TAM) habitat type on the 
moderately well drained sites and Tsuga Thuja Petasites (TTP) on the somewhat poorly drained 
sites.  Current vegetation is dominated by aspen, with strong representation of white spruce, 
balsam fir, and red maple.  While the TAM and TTP habitat types have late successional 
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communities that are dominated by combinations of maple, hemlock, cedar and fir, both habitat 
types include aspen as a successional sere.  The existence of healthy aspen stands provides 
opportunity for coppice regeneration of the type.  Damming activities of beaver are facilitated by 
the impermeable nature of the clay soils, as well as the gentle topography.  Therefore, the clay 
lakeplain LTAs provide the most effective and efficient match with management area 
prescriptions MA 1.1 and MA 1.1a that emphasize aspen management. 

Mixed Lakebed Silts and Sands LTAs 
On the mixed lakebed silts and sands (lacustrine) LTAs, topography tends to be fairly level to 
gently undulating, with steeper slopes associated with post glacial processes such as dune 
formation and erosion resulting from glacial rebound.  Wetlands occur sparsely across the 
landscape.  Soils are primarily fine and very fine sands and loamy sands, and are well drained. 
The dominant habitat type on this group of LTAs is Tsuga Maianthemum Vaccinium (TMV), 
with Tsuga Maianthemum (TM) and Acer Quercus Vaccinium (AQV) well represented.  All 
three of these habitat types have a great deal more diversity in their successional pathways and 
many more associated successional communities than those which dominate the till LTAs. 
Associated successional communities within this group include those dominated by jack pine, 
red pine, white pine, mixtures of aspen and paper birch, mixtures of red oak red maple, sugar 
maple and balsam fir, mixtures of balsam fire and white spruce. 
 
The TMV habitat type that is common on the mixed silts and sands (lacustrine) LTAs is 
discussed in A Guide to Forest Communities and Habitat Types of Michigan (Burger 2003) as 
follows: 
 

“Any mixture of white pine, aspen, red oak and red maple are the prevalent cover types. 
Paper birch, balsam fir and white spruce are common associates…Red, jack and white 
pine have the best growth potential on this habitat type.  Bigtooth aspen productivity is 
substantially higher than trembling aspen on this type…consideration should be given to 
aspen and paper birch as an alternative for both forestry and wildlife perspectives…Red 
oak grows moderately well on this type and is a good choice for either wildlife or fiber 
production management.” 

 
Therefore, the mixed lakebed silts and sands (lacustrine) LTAs provide the most effective and 
efficient match with management area prescriptions MA 3.1a, which emphasizes a wide variety 
of vegetative conditions including moderate amounts of early, middle, and late successional 
community types, and maintains moderate to high amounts of hardwood, softwood and aspen 
cover types.  The mixed lakebed silts and sands (lacustrine) LTAs are also a good fit with either 
management area MA 4.1a, which emphasizes middle to late successional coniferous community 
types or MA 4.2a, which emphasizes early to mid-successional coniferous community types. 

Outwash Sands LTAs  
Topography in the outwash sands grouping ranges from fairly level to gently sloping; however 
areas of pitted outwash and post-glacial remnant drainway sideslopes can have very steep slopes. 
Soils are very sandy, and well to excessively well-drained.  This group also includes the portion 
of the Baraga sand plains which extends onto the Ottawa. Outwash sands are dominated by AQV 
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and Pinus Vaccinium Deschampsia (PVD)/Pinus Vaccinium Carex (PVC) habitat types.  
Successional diversity in the AQV habitat type is very broad.  Associated successional 
communities within AQV include those dominated by jack pine, red pine, white pine, mixtures 
of aspen and paper birch, mixtures of red oak, red maple, balsam fir, and white pine, and 
mixtures of balsam fir and white spruce. 
 
The AQV habitat type that is common on the outwash sands is discussed in A Guide to Forest 
Communities and Habitat Types of Michigan (Burger 2003) as follows: 
 

“Most tree species commonly occurring on this habitat type are adapted to fire 
disturbance… Red maple is typically the best represented in advance regeneration. If 
seed source is present, white pine can also be well represented.  A considerable amount 
of management experience exists for this habitat type.  This type has been managed most 
successfully for jack pine, red pine, and aspen…stands of red oak and red maple are also 
common.” 
 

The PVC and PVD habitat types that are common on the Baraga plains are discussed as follows 
in the reference A Guide to Forest Communities and Habitat Types of Michigan (Burger 2003): 
 

“Historically, these types supported pine barrens and forest stands composed of mixtures 
of jack and red pine and to a lesser degree white pine...Jack pine is the best suited species 
on this type…These sites are subject to severe fire risk throughout the growing season.”  

 
The outwash sand LTAs provide the most effective and efficient locations within either 
management area prescription MA 4.1a, which emphasizes middle to late successional 
coniferous types, or MA 4.2, which emphasizes early to mid-successional coniferous community 
types.  The Baraga sand plain is particularly well suited to MA 4.2a, which maintains moderate 
to high amounts of short-lived conifer cover types. 

Summary 
As seen above, by using the LTA groupings, the Forest Plan has been able to align the placement 
of management areas to real ecological differences in land capability, suitability and response. 
 

Wildlife 
The Forest Service is mandated to provide and manage habitats to maintain viable populations of 
existing native and desired non-native wildlife, fish and plant species.  A Species Viability 
Evaluation (SVE) was conducted as part of the Forest Plan revision process.  The evaluation 
analyzed potential impacts on maintenance of the viability of existing native and desired non-
native species related to the activities expected from the four alternatives developed for Forest 
Plan revision.  More information on the SVE process can be found in Appendix E of the FEIS. 
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NFMA planning regulations also mandate the use of Management Indicator Species (MIS) in 
forest plans as a means of monitoring the effect that management activities are having on species 
viability.  More information on the MIS selection process can be found in Appendix H of the 
FEIS. 
 
Using base data, the vegetation and timber scheduling model was developed to project the 
outcomes of our proposed and probable practices over the planning period in terms including 
vegetative type, age classes, and species composition.  The model was either constrained to meet 
certain species viability needs or model results were output in a form that was used to assess 
whether vegetation amounts and compositions would support various habitat needs.  
 
The vegetation and timber scheduling model dealt with lands suited for timber production.  The 
balance of the forested acreage of the Ottawa would not be actively managed for timber 
production.  For the most part, on these ‘unsuited’ lands, succession and natural processes would 
determine the development of the vegetation and long term changes in tree species composition.  
An analysis was conducted to project the successional outcomes of selected current forest types 
on all the existing habitat types for two time periods, 50 years from now and 150 years from 
now. 
 
Disturbance events like fires, floods, insect or disease outbreaks and wind-throw may interrupt 
and reset conditions back to an earlier stage.  It is expected that many of these acres would not be 
disturbed for long periods of time and the forest types would change as predicted.  As succession 
proceeds on these unsuited and unmanaged acres the model predicts relatively well what they 
would succeed to. 
 
The timber harvest scheduling model (Spectrum) in conjunction with the unsuited lands analysis 
gave resource managers a comprehensive picture of the vegetative composition for the entire 
Forest.  The Ottawa was able to assess its capability to promote landscape conditions to provide 
for viable populations of native and desired non-native animal and plant species. 
 

Economic Effects to Local Communities 

Modeling Economic Effects 
Four key economic indicators were reviewed in this analysis for the purpose of developing an 
estimate of the relative effects of each Forest Plan alternative.  The results of these analyses are 
displayed in the FEIS, Chapter 3. 
 

Indicator 1 – Employment and Income by Forest Service Program Area.  
The contribution to the economic impact area by national forest program area budgets 
and outputs in terms of the number of jobs and associated income.   

Indicator 2 – Employment and Income by Major Industry        
The contribution to the economic stability is the contribution to the economic impact area 
by the national forest budgets and outputs in terms of total number of jobs and income 
within major industry categories.       
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Indicator 3 – Net Present Value      
Net present value (NPV) is a measure of economic efficiency.  It considers the costs, 
direct revenues, and applied values associated with selected national forest natural 
resource management and recreational opportunities.        

Indicator 4 – County Revenues 
Information related to counties that have Ottawa National Forest land within the county 
boundary, and the effect national forest revenues have on county payments. 

 
Economic effects to local counties were estimated using an economic input-output model 
developed with the software package, IMPLAN Professional 2.0 (IMPLAN).  Economic 
relationships generated within IMPLAN were extracted and used in Forest Economic Analysis 
Spreadsheet Tool (FEAST) models.  IMPLAN/FEAST information has traditionally been the 
professionally accepted means of analyzing effects of forest plan alternatives.  It provides for an 
area-wide view of relative differences for employment, income, and revenue.  This model and 
spreadsheet analyze the effect on employment and income based on projected levels of outputs 
and expenditures over the first ten years of forest plan implementation as depicted for each forest 
plan alternative. The net present value (NPV) analysis was conducted over a 100 year analysis 
horizon. 

 
Information used in IMPLAN is specific to Michigan and Wisconsin and is data from the year 
2000 as later data is not available.  Employment and income data was derived from the US 
Department of Commerce, Bureau of Economic Analysis (BEA) Regional Economic projections 
from 2000 to 2018, obtained from the University of Virginia Fisher Library website.  Personal 
income by major source of earnings by industry, and total full-time and part-time timber 
employment by industry projections were included.  Please note that the BEA no longer provides 
these projections and the Fisher Library no longer makes available this information. 

 
Definitions of terms used within the IMPLAN model followed those provided by the BEA and 
are standards in economic reporting.  For example, the “agricultural sector” includes agriculture, 
forestry, and fishing as a classification of economic data provided by the BEA and Census 
Bureau.  Basic assumptions of IMPLAN do not include restructuring the economy over time, nor 
does it predict the specific future of industry related to the opening or closing of businesses. 
IMPLAN was used to estimate jobs and income related only to national forest resources and 
subsequent changes in proposed management of those resources.  
 
The results of the IMPLAN economic modeling should not be viewed as absolute economic 
values that accurately portray the infinitely complex economic interactions of the regional 
economy, but rather as an estimate of relative potential effects.  Interpretations of the IMPLAN 
data should be as comparisons amongst Forest Plan revision alternatives of the potential relative 
economic effect, because of limited economic data, associated assumptions, and the limitations 
of the IMPLAN model itself. 

 
IMPLAN was used to analyze direct, indirect, and induced effects by sector based on timber 
volume by product, and specific measurable recreation, wildlife, fisheries, and mineral related 
resources values.  Timber volume estimates used in the IMPLAN model were developed from 
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Spectrum, a timber harvest scheduling model.  Spectrum analysis was conducted for each of four 
alternatives. 

Impact Area   
An economic impact area was defined in an attempt to capture the area of the upper Great Lakes 
where the effects of management of the Ottawa can be best understood.  The degree of effects 
may vary within the boundary of the defined area.  Effects would also occur outside this 
boundary; the area important to individuals or certain sectors of the economy.  Defining an 
economic impact area considers state and local planning regions and associated economies, 
national forest supply based regions, Forest Service expenditures, and other factors.  The 
economic impact area for the Ottawa includes six Michigan counties in the western Upper 
Peninsula (Gogebic, Ontonagon, Houghton, Baraga, Dickinson, and Iron) and five northern 
Wisconsin counties (Ashland, Iron, Florence, Forest, and Vilas).   
 
Figure A-3. Economic Impact Area for the Ottawa – Indicators 1, 2 and 3 
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The Ottawa provides direct and indirect multiple economic benefits to Michigan, surrounding 
states, and may reach as far as Canada.  Economic benefits contributed to the region by National 
Forest System lands include market and non-market opportunities such as timber, tourism, 
sightseeing, hunting, and fishing. 

 
The analysis area for Indicator 3, Net Present Value, considers only the Ottawa and the program 
costs and market and non-market revenue/values associated with selected items.  The analysis 



Appendix A  Description of the Analysis Process 

Ottawa National Forest A-31 Final Environmental Impact Statement 

focused on estimated Forest Service expenditures and returns to the Ottawa from the sale or use 
of Forest resources.  The same is true for Indicators 1 and 2. 
 
The analysis area for Indicator 4, County Revenues, encompasses only those counties in 
Michigan with Ottawa National Forest System lands:  Gogebic, Ontonagon, Iron, Houghton, 
Marquette, and Baraga Counties.  
 
Figure A-4. Counties in Analysis Area for Indicator 4 
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Affected Environment  

Forest Service Program Areas  
The impacts of the alternatives on jobs and labor income, Indicators 1 and 2, 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.  National forest resource 
specialists have provided budget estimates based on the best available information and 
professional judgment.   
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The alternatives were analyzed using cost estimates built upon actual Forest expenditures of 
fiscal years 2001 to 2003.   

• Recreation 
• Wildlife and Fish 
• Grazing 
• Timber 

Major Economic Sectors 
Economic effects of the alternatives on jobs and labor income within the impact area were 
analyzed for the following sectors. 

       Table A-11. Major Industry Sectors Analyzed 

Industry 
Agriculture 
Mining 
Construction 
Manufacturing 
Transportation, Communication, and Utilities 
Wholesale trade 
Retail trade 
Finance, Insurance, and Real Estate 
Services 
Government (federal, state, and local) 
Miscellaneous 

 

County Revenue via Payments to States 
There are two payments or revenue sources provided to counties via payments to states from the 
federal government that are based on the amount of National Forest System land within the 
county.  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 to 
local units of government were about $1.98 million ($.52 million 25% payment, $1.46 million 
PILT) in 2000. 

25% Fund Payment 
The Bankhead-Jones Farm Tenant Act of 1937 authorizes the Forest Service to pay local 
counties that have National Forest System land 25% of the annual revenues for school needs or 
road maintenance and construction.  The 25 % Fund payment is based on gross national forest 
receipts within a national forest, and is allocated to the counties by the proportion of the total 
national forest acreage within each of the counties.  For example, if a national forest had 
$1,000,000 in gross receipts, and County A included 20 percent of the acreage of the national 
forest; County B, 50 percent; and, County C, 30 percent; then the $250,000 (25 percent of gross 
receipts) would be split $50,000 to County A, $125,000 to County B, and $75,000 to County C.  
The counties that have Ottawa land within their boundaries include Gogebic, Ontonagon, Iron, 
Baraga, Marquette and Houghton Counties. 
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Payment in Lieu of Taxes (PILT) 
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.  It is based on the number of federal entitlement acres within a county, with adjustments 
based on the population of the county; a schedule of maximum and minimum per acre payments, 
which are adjusted annually by the Consumer Price Index; decreased by the previous year’s other 
federal payments, including 25 percent fund payments; and the amount actually appropriated by 
Congress.  Congress has appropriated approximately one-half to two-thirds of what a full PILT 
payment would be.  It is not possible to accurately predict actual PILT payments because the 
major factor in determining financial allocation is the Congressional appropriation. 

Research Needs 
As a result of extensive environmental analysis related to Forest Plan revision several research 
needs have been identified related to the resource topics under review.  Future data and 
information provided by research in these areas would help us better manage the Ottawa.  
Research needs pertinent to the management of national forests are to be identified during the 
planning process and periodically reviewed by the Agency. 
 
Regeneration of Mid-tolerant species within hardwood stands 
Northern hardwood stands are becoming predominantly sugar maple.  Consider research focused 
on the effects of adjustments to residual basal areas in single tree selection harvests to encourage 
growth of mid-tolerant species. 
 
Ground flora inhibition of tree regeneration 
In some stands, following timber harvest, the grasses develop into a dense, mono-specific layer.  
Pennsylvania sedge (Carex pensylvanica) is the main species responding this way, but some 
grasses may also do this.  This ground layer can impact tree regeneration.  Information is needed 
as to when and why these situations occur and how they could be prevented. 
 
Short-Lived Conifer Management 
Balsam fir boughs are harvested as a special forest product.  Impacts from this harvest are not 
well documented.  Possible impacts include changes in scenery level, loss of hiding cover for 
hares and other small mammals and birds, increased light to the forest floor, and decreased 
regeneration of fir.  Information is needed on type and degree of impacts, mitigations, and 
sustainable harvest levels. 
 
Non-native invasive species spread and containment 
Non-native invasive species are an emerging issue for land managers.  Management activities 
and human actions can spread these invaders but pathways and rates are not well-known.  
Research is needed on vectors, pathways, rates, and best methods to mitigate these factors.   
 
Non-native invasive species treatment 
Non-native species can be invasive because they have few predators, parasites, or other controls 
outside their home range.  Control methods include manual, mechanical, chemical, and 
biological.  More and better information is needed on how to treat infestations, particularly on 
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effective bio-controls for the species which are already widespread and difficult to control with 
mechanical or chemical means. 
 
Riparian Area Management 
A Forest Plan guideline states, riparian corridor widths vary based on the ecological function, 
type of aquatic feature being protected and adjacent ELTP characteristics.  Additional 
information on how riparian structure and function would help refine how riparian corridor 
widths are determined.   
 
Economic effects of varying recreation levels 
Research is needed to project how the amount of visitor use might change in the Upper Great 
Lakes-Ottawa National Forest region for varying recreation levels and opportunities.  Better data 
is needed for determining the value of non-market goods for the local and regional economy.   
 
White-tailed deer and herbivory effects 
Research has shown that high deer numbers can result in multiple effects on native plant 
communities, including loss of less common habitat specialist plants, and increasing 
homogenization of plant communities.  Deer numbers are mainly manipulated by winter severity 
and by the State through hunting programs, but Forest habitat management can also affect levels.  
Research is needed on ways to slow the impacts of deer herbivory while continuing to manage 
the Ottawa for multiple uses. 
 
Taxonomy of Botrychium ferns (grapeferns and moonworts) 
The western Upper Peninsula hosts several unusual Botrychiums.  The late Dr. Warren Wagner, 
(an expert in this genus), noted their occurrence but was not able to devote time to sorting out 
their taxonomy before he died.  It would be helpful to have more information on the variations 
which occur, for both moonworts and grapeferns.  A particular need is for the taxon Botrychium 
oneidense (blunt-lobed grapefern):  it is not clearly identifiable using enzyme electrophoresis, 
and can be difficult to identify in the field. 
 
Soil Productivity  
Ensuring soil productivity over the long run is a key aspect of sustainable forest management.  
More and better information is needed that: 1) quantify the effects of soil disturbance on soil 
productivity; 2) validate standards and methods for soil quality monitoring; 3) lead to improved 
understanding of the fundamental relationships between soil properties, long-term productivity, 
and forest management practices; and 4) evaluate the potential for mitigating the adverse effects 
of disturbance.   
 
Role of timber management on the long-term maintenance of wildlife habitat 
The role of an active timber management program in the long-term maintenance of wildlife 
habitat is not fully understood.  More and better information is needed to identify the key 
habitats of selected bird species and determine what impact timber management has on the 
habitat of those bird species. 


