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ENVIRONMENTAL EFFECTS
Introduction

This chapter presents information on the existing conditions in the County Line Fuels Project Area and an analysis of the effects of the No Action Alternative (Alternative 1), the Proposed Action (Alternative 2), and two additional Action Alternatives (Alternatives 3 and 4) on the environment.  This chapter is divided into two sections: 1) relevant issue and 2) other issues and management concerns.  The affected environment for this project is the County Line Fuels Project Area within the Huron-Manistee National Forests (HMNF).  Resource-specific information, existing condition, and environmental effects are discussed together under each issue.  This chapter presents a summary of the analysis and the data utilized in completing the analysis.  The information used to prepare this analysis is in the Project Planning Record and is available for review at the Cadillac-Manistee Ranger District.

Area of Analysis

The area of analysis for this fuels project includes all the compartments that make up the Project Area including private and state lands.  In the discussion of the relevant issue and other resource areas and their effects that follows, some resources require a larger area of analysis.  An example would be air quality issues that could impact areas outside the Project Area.  In those cases, the area of analysis is discussed or defined under the relevant issue or other resource areas.

Relevant Issue
Risk to Public Health, Safety, and Private Property from High-Intensity Wildfire
Resource-Specific Information & Existing Condition

The area of analysis for this issue includes all the lands within the Project Area, as well as areas of Mason, Manistee, and Lake Counties.  Mason County is considered because it encompasses the entire Project Area and the latter two counties are included because any wildfire originating in the Project Area could threaten these counties due to prevailing winds and proximity to the Project Area.

The primary purpose of the County Line Fuels Project is to reduce the possibility of a high-intensity wildfire by disrupting the continuity of fuels in dense pine stands and reducing the overall fuel loading in the Project Area.  It has been determined that the County Line Fuels Project is critical due to the combination of three factors: the housing density in and around the Project Area, the overall fire hazard of the area, and the history of fire occurrences in and around the Project Area.

Housing Density

The combined population of Free Soil Township (which encompasses the entire Project Area), and Meade Township in Mason County and Stronach Township in Manistee County (which are downwind of the Project Area), is approximately 1,900.  The housing density in Free Soil Township is approximately 14.3 homes per square mile, in Meade Township it is approximately 5.8 homes per square mile, and in Stronach Township it is approximately 10.5 homes per square mile (US Census 2000).  This corresponds to Forest Service GIS data that shows that the majority of the Project Area has a housing density of at least 1 structure per 40-100 acres.  There are small parts of the Project Area that have a housing density of less than 1 structure per 100 acres and larger areas that have a housing density of 1 structure per 10-40 acres.  These areas are in the vicinity of state Highway 31 and Free Soil Road.  In addition significant areas east of the Project Area (i.e. downwind) have a housing density of 1 structure per 10-40 acres, with two areas with a housing density of 1 structure per 5-10 acres (HMNF GIS 2004).  This map is available in the Project Record.
The estimated value of owner-occupied homes in Free Soil, Meade, and Stronach Townships are approximately $8 million, $2 million, and $13 million dollars, respectively (US Census 2000).  This does not include the value of housing units other than owner-occupied homes present in these townships.
Hazard Rating

The Project Area has large areas with a high fire hazard rating, based on environmental factors such as landtype, soil type, and forest cover.  Approximately one-third of the Project Area is classified as a high fire hazard area, concentrated primarily in the north and the northwest of the area.  Approximately one-third of the Project Area is classified as moderate fire hazard and the remainder has a low fire hazard rating (HMNF GIS 2004).  This project concentrates on treating the forest cover to reduce the fire hazard in the area, treating primarily jack and red pine stands and other pine-dominated stands, which are the most volatile tree species present in the Project Area.
The jack pine-dominated stands have the greatest potential for high-intensity wildfire, and are considered one of the most volatile fuel types occurring in the United States or Canada (Anderson 1982).  In excess of one-quarter (28%) of the Project Area is forested with jack pine-dominated stands, while approximately one-fifth (21%) of the area is forested with red pine-dominated stands (Table 3-1).
Acres and Percentage of Jack and Red Pine-Dominated Stands on National Forest System Lands in the Project Area
Table 3-1
	Forest Type
	Acreage
	% of Total

	     Jack Pine
	733
	15%

	     Jack Pine-Oak
	655
	13%

	     Red Pine
	982
	20%

	     Red Pine-Oak
	37
	<1%

	     Other
	2,607
	51%

	     TOTAL
	5,014
	


Fire Starts

The history of fire occurrences in the Project Area is an important factor in the decision to implement the County Line Fuels Project.  Utilizing data on fire starts recorded by the USDA Forest Service for the years 1970-1978, 1980-1985, and 1995-2007, 17 fires occurred within the Project Area and 21 fires occurred within one mile of the Project Area boundary.  The total area burned in all the fires recorded were 49.7 acres and 174.9 acres, respectively.  It is important to note that these figures do not include all fire starts (some years have data missing), and that this data represents only those fires that the Forest Service responded to.  Fires put out by local fire departments and private citizens are not included in this figure, and would likely increase the number of fires that have occurred in the Project Area.
The data shows, and personal observations concur, that the area is experiencing growth in the number of homes and structures and, likely, a corresponding increase in the number of people living in the wildland-urban interface (WUI).  Statistical fire causes are overwhelmingly due to human factors, estimated at greater than 90% of fire starts, again reflecting the influence of the WUI (Forrest, personal communication).  Therefore, as the population continues to increase within and around the Project Area, and as more structures are built, the number of fire starts can be expected to correspondingly increase, as well as the amount of damage these fires could potentially cause.

Fire Regimes

The current vegetation in the Project Area is characterized by one of three natural (historic) fire regimes (HMNF 2006):
Fire regime 1 is represented by jack pine stands and openings.  This fire regime is characterized by frequent (0-35 years) stand-replacing fires (jack pine stands) and low-intensity fires (openings).  Historically, this fire regime would have been critical in the maintenance of jack pine stands, openings, and barrens.
Fire regime 2 is represented by red pine and red pine-jack pine stands, especially those with contiguous crowns and which are adjacent to jack pine stands.  This fire regime is characterized by relatively frequent stand-replacing fires (e.g. 0-50 years) where most trees are killed.
Fire regime 4 is represented by northern black, northern red, and mixed oaks; red maple; and, quaking and bigtooth aspen.  This fire regime is characterized by less frequent mixed intensity ground maintenance fires (e.g. 50-100 years) where there is a mosaic of different ages of forested stands and openings (Hann and Bunnell 2001).
Condition Classes

The Project Area is classified according to its condition class, which is based on its departure from the historic fire regimes described above.  Presently, the Forest Service is working on a map that displays the HMNF according to its current condition class.  For now, the data on condition class in the Project Area is a consensus of opinion of HMNF fire specialists.

Extensive areas within the HMNF are determined to be either fire condition class 2 (moderate departure from the historic regime), or condition class 3 (high departure from the historic regime).

Condition class 1 occurs where historical fire regimes are within their historical range (Schmidt et al. 2002).  Vegetation attributes are intact and functioning within a historical range.  There are no stands within the Project Area that reflect a condition class 1.

Condition class 2 occurs where historical fire regimes have been moderately altered from their historical range (Schmidt et al. 2002).  The negative aspects of being in a condition class 2 includes the moderate possibility of losing key components of the ecosystem, an increase in fire size, intensity, and its effect on the landscape, although less so than condition class 3.  This condition class is associated with moderate hazard.  There are no stands within the Project Area that reflect a condition class 2.
In the discussions of condition class 2 that take place in this document, the condition class is treated as a continuum; i.e. a particular stand can be moved from a condition class 3 to some point in a condition class 2, either close to a condition class 3 or a more substantive change that would bring it closer to a condition class 1.  For example, a stand that is currently in condition class 3 could be moved part way into a condition class 2 by utilizing mechanical methods only, but that simulate to some lesser degree what would take place with its natural fire regime.  On the other hand, a stand might be mechanically treated and then followed by a fire regime which is closer to the natural fire regime of the stand, thus moving it closer to a condition class 1.  In addition, there could be a multiplicity of stages between these two options that would also fall into condition class 2.
The Project Area is considered to be in condition class 3.  Condition class 3 occurs where historical fire regimes have been altered from their historical range (Schmidt et al. 2002).  The negative aspects of being in a condition class 3 includes the high possibility of losing key components of the ecosystem, and an increase in fire size and intensity due to an increase in fuel build up and arrangement.  In condition class 3, fire hazard is relatively high and the fire intensity is more severe, impacting large trees that would normally survive fires of lower intensity.  This condition class is associated with high hazard based on the danger posed to people and the potential for long-term resource damage.

One of the goals of the Healthy Forests Restoration Act is to treat forests currently in condition class 3 in order to move them towards condition class 2, or if practical towards condition class 1 (Table 3-6).  The management options available to move forested stands from condition class 3 to a class 2 may require the use of treatments that utilize hand cutting or mechanical methods, followed by the reintroduction of fire into the ecosystem utilizing prescribed burning.  Where appropriate and reasonable, forested stands in condition class 2 would require moderate levels of restoration treatment, with emphasis on the continued use of prescribed fire as a restoration tool.

Fuel Models

Forest fuels are classified into four basic groups that are based on the dominant vegetation type – grass, brush, timber, and slash.  The differences in fire behavior within these groups are related to the total fuel load and how that fuel load is distributed among the different sized particles that make up the fuel loading of a stand.  Fuel load and depth are measurable fuel properties used for predicting the odds a fire will be ignited, its rate of spread, and its intensity (Anderson 1982).
Fire behavior fuel models found in the County Line Fuels Project Area include models 1, 4, 5, 8, 9, and 10.  The stands to be treated are comprised primarily of fuel models 1, 4, 9, and 10 (99% of area).  Smaller areas are represented by fuel model 5 (<1% of area) (Tables 3-4, 3-5).  Acres treated in each alternative, by forest type and fuel model, are also displayed in Tables 3-4, 3-5.
Forest Type and Fuel Model Acreage of National Forest System Lands in the Project Area 
Table 3-2
	Forest Type
	Fuel Model
	Total Acreage*

	     Open
	1
	159

	     Jack Pine
	4
	733

	     Lowland Brush
	5
	23

	     Upland Brush
	5
	23

	     White Pine
	8
	46

	     Red Pine
	9
	982

	     Red Pine-Oak
	9
	37

	     Scotch Pine
	9
	4

	     Black Oak
	9
	826

	     Northern Red Oak
	9
	18

	     Mixed Oak
	9
	1,230

	     Red Maple 
	9
	145

	     Quaking Aspen
	9
	26

	     Bigtooth Aspen
	9
	67

	     Jack Pine-Oak
	10
	655

	     Unidentified
	
	40

	TOTAL
	
	5,014


              *All acres are approximate.

The representative fuel models are described in detail below (Anderson 1982):
Fuel Model 1 – Fire spread is governed by the fine, very porous, and continuous herbaceous fuels that have cured, or are nearly cured.  Fires are surface fires that move rapidly through the cured grass and associated material.  Very little shrub or timber is present.  Grasslands and barrens/savannahs, along with stubble, grass-tundra, and grass-shrub combinations, represent this model.  Annual and perennial grasses are included in this model, and total fuel loadings are approximately .74 tons per acre.

In the Project Area, fuel model 1 is currently represented by grass and forb-dominated openings.  Fuel model 1 accounts for approximately 3% of the Project Area.
Fuel Model 4 – Fire intensity and fast-spreading fires involve the foliage and live and dead fine woody material in the crowns of a nearly continuous secondary overstory.  Stands of mature shrubs, 6 or more feet tall, such as California mixed chaparral, the high pocosin along the east coast, the pine barrens of New Jersey, or the closed jack pine stands of the north-central states are typical candidates.  Besides flammable foliage, dead woody material in the stands contributes to the fire intensity.  Height of stands qualifying for this model depends on local conditions.  A deep litter layer may also hamper suppression efforts.  Fuel loading is typically 16.03 tons per acre.

In the Project Area, fuel model 4 is represented by jack pine stands.  Fuel model 4 accounts for approximately 15% of the Project Area.
Fuel Model 5 – Fire is generally carried in the surface fuels that are made up of litter cast by the shrubs and the grasses or forbs in the understory.  The fires are generally not very intense because surface fuel loads are light, the shrubs are young with little dead material, and the foliage contains little volatile material.  Usually shrubs are short and almost totally cover the area.  Fuel loading is typically 3.5 tons per acre.

In the Project Area, fuel model 5 is represented by lowland and upland brush openings.  Fuel model 5 accounts for approximately 1% of the Project Area.
Fuel Model 8 – Slow-burning ground fires with low flame lengths are generally the case, although the fire may encounter an occasional “jackpot” or heavy fuel concentration that can flare up.  Only under severe weather conditions involving high temperatures, low humidities, and high winds do the fuels pose fire hazards.  Closed canopy stands of short-needle conifers or hardwoods that have leafed out support fire in the compact litter layer.  This layer is mainly needles, leaves, and occasionally twigs because little undergrowth is present in the stand.  Fuel loading is typically 5 tons per acre.

In the Project Area, fuel model 8 is represented by white pine stands.  Fuel model 8 accounts for approximately 1% of the Project Area.

Fuel Model 9 – Fires run through the surface a little faster than model 8 and have longer flame heights.  Both long-needle conifer stands and hardwood stands, especially the oak-hickory types, are typical.  Fall fires in hardwoods are predictable, but high winds can actually cause higher rates of spread than predicted because of spotting caused by rolling and blowing leaves.  Closed stands of long-needled pine like ponderosa, Jeffrey, and red pines, or southern pine plantations are grouped in this model.  Concentrations of dead-down woody material will contribute to possible torching out of trees, spotting, and crowning.  Fuel loading is typically 3.48 tons per acre.
In the Project Area, fuel model 9 is represented by Scotch pine, red pine, red pine-oak, and hardwood-dominated stands.  Fuel model 9 accounts for approximately 67% of the Project Area.

Fuel Model 10 – The fires burn in the surface and ground fuels with greater fire intensity than the other timber litter models.  Dead-down fuels include greater quantities of 3-inch or larger limb wood resulting from overmaturity or natural events that create a large load of dead material on the forest floor.  Crowning out, spotting, and torching of individual trees is more frequent in this fuel situation, leading to potential fire control difficulties.  Any forest type may be considered if heavy down material is present; examples are insect or disease-ridden stands, windthrown stands, overmature situations with deadfall, and aged light thinning or partial-cut slash.  Fuel loading is typically 12.02 tons per acre.
In the Project Area, fuel model 10 is represented by jack pine-oak stands.  Fuel model 10 accounts for approximately 13% of the Project Area.

The fuel models described above include a figure for total fuel loading, given in tons per acre.  That figure for fuel loading can be further broken down into four sub-categories based on the diameter of the fuel particles.  These different sized particles are referred to as 1-hour, 10-hour, 100-hour, and 1000-hour fuels based on the time it takes the fuel to adjust to such environmental inputs as humidity and precipitation, called the timelag (Pyne et al. 1996).  As described in Pyne: “When a change occurs, the moisture moves toward a new equilibrium.  How quickly these fuels gain or lose moisture in response to wetting and drying cycles establishes their response time.”
One-hour timelag fuels include particles less than one-quarter inch in diameter.  Ten-hour timelag fuels include those particles in the one-quarter to one-inch diameter size class.  One-hundred hour timelag fuels include those fuel particles from one to three inches in diameter.  Based on the description of timelag above, fuels less than one-quarter inch in diameter would react to environmental inputs within one hour, while particles between one and three inches in diameter would take 100 hours to reach the same moisture content.
In addition, there is a class of fuel particles referred to as 1000-hour fuels.  These particles are larger than 3 inches in diameter, and would take 1000 hours to reach a new moisture equilibrium.  One-thousand hour fuels are a relatively minor contributor to fire intensity.  They are less likely to burn than the other size fuel particles, especially the 1-hour fuels, but when they do combust they burn for a longer period of time, thus increasing fire residency.  Figures for this class of fuels are not given in the data provided in this document.  
The amount of moisture content in live fuels, such as grasses, needles, and leaves, are controlled less by environmental factors and primarily by internal physiological mechanisms of the plant.

Table 3-3 breaks down the total fuel loading into the individual subsets (Anderson 1982).
Average Fuel Loading Subsets by Fuel Model

Table 3-3
	Fuel Model
	Fuel Size – tons per acre

	
	<¼ inch
	¼ to 1 inch
	1 to 3 inch
	Live
	Total

	1
	0.74
	0.00
	0.00
	0.00
	0.74

	4
	5.01
	4.01
	2.00
	5.01
	16.03

	5
	1.00
	0.50
	0.00
	2.00
	3.50

	8
	1.50
	1.00
	2.50
	0.00
	5.00

	9
	2.92
	0.41
	0.15
	0.00
	3.48

	10
	3.01
	2.00
	5.01
	2.00
	12.02


While total fuel loading is an important factor affecting fire behavior, the fuel category that contributes the greatest to high-intensity crown fires is the live component.  It is fuel model 4 and 10, represented by jack pine and jack pine-dominated stands respectively, which have a large amount of their fuel source in the needles of living trees, as well as overall fuel loading.  These two fuel models account for approximately 28% of the Project Area.  The smaller fuels, especially the less than one-quarter inch and the one-quarter inch to one inch, contribute to surface fire intensity.  High fuel loading in these smaller categories can cause a light to moderate-intensity surface fire to trigger a high-intensity crown fire.
By modifying the vegetation structure, amount, and continuity, the fire behavior could be changed from a potential crown fire to a surface fire.  A surface fire would have shorter flame lengths and slower rates of spread thereby allowing safe direct attack by suppression forces.  Direct attack would allow for increased protection of adjacent structures and resources.

The Direct and Indirect Effects of Implementing Alternative 1

If no activity were undertaken to reduce the fuel loading in the County Line Fuels Project Area the hazard rating of the area would remain in the high category.  Of the primary factors affecting the hazard rating of an area the only one that can be altered is the vegetation component.  As long as large acreages of jack pine-dominated stands persist in the area the prognosis would be for the area to remain in the high hazard category.

The historical fire regimes in the Project Area would not be reinstated and the threat of high-intensity stand-replacing fires would continue to be a reality.

The condition class of the Project Area would remain in condition class 3 with a high departure from the historical condition of the area.  Therefore, there would be a higher probability of a fast moving stand-replacing fire that is difficult to control.
The fuel loading of the stands found in the Project Area would continue to increase.  It is expected that over time, with no treatment in the area, that the threat of a high-intensity crown fire would likely increase as the jack pine in the jack pine-dominated stands mature and die (Table 3-4, 3-5).  This is due to the nature of jack pine stands.  Ageing stands regenerate two ways, either totally with a stand-replacing disturbance or incrementally with die off of individual trees.  As die off continues dead wood is deposited on the forest floor increasing fuel loadings at the same time young jack pine is growing up through the canopy creating ladder fuels that can transport a ground fire to the canopy.  While the life span of jack pine can be as high as 150 years, the species matures in 60 years and subsequently begins to deteriorate, especially on poor growing sites.  As these stands become overmature (>60 years old), the buildup of volatile surface and sub-canopy fuels will increase dramatically.  Therefore, as the threat of a crown fire continues with the death of the mature jack pine, there will also be an accompanying increase in the surface fuels that can cause moderate to high-intensity surface fires.
Mechanical Treatments – By Fuel Model – Total Acreage and Acreage to be Treated by All Alternatives on National Forest System Lands in the Project Area
Table 3-4
	Fuel Model
	Total Acreage**
	Alt 1
	%
	Alt 2
	%
	Alt 3
	%
	Alt 4
	%

	1
	159
	0
	0
	16
	10%
	42
	26%
	38
	24%

	4
	733
	0
	0
	346
	47%
	339
	46%
	245
	33%

	5
	46
	0
	0
	0
	0
	0
	0
	0
	0

	8
	46
	0
	0
	0
	0
	0
	0
	0
	0

	9
	3,335
	0
	0
	346
	10%
	360
	11%
	356
	11%

	10
	655
	0
	0
	434
	66%
	492
	75%
	366
	56%

	NA
	40
	0
	0
	0
	0
	0
	0
	0
	0

	TOTAL
	5,014
	0
	0
	1,142*
	23%
	1,233*
	25%
	1,005*
	20%


   *Both mechanical treatments and burning treatments may occur on the same acres.  See

     Appendix A for site specific treatments occurring within each treatment unit.

 **All acres are approximate.
Approximately 47% of the existing jack pine stands in the Project Area are in excess of 60 years old, while approximately 73% of the jack pine-oak stands are greater than 60 years old.  The fuel loading situation would be similar in the red pine stands.  Presently, there is a high loading of potentially volatile live aerial fuels in the red pine stands that could contribute to a high-intensity crown fire.  At the same time, the amount of dead surface fuels on the floor of these red pine stands is relatively small.  However, if these red pine stands are left untreated and begin to succumb to increased competition from overcrowding, the fuel loading of the dead surface fuels would likely increase.

If no action is taken none of the fire behavior characteristics of the treatment area would likely change in the near term.  Intensity and rates of spread would be weather-dependent on any given fire day.  On a day with a moderate to high fire danger, only indirect attack could be attempted safely by fire suppression forces, and running crown fires could happen when low fuel moisture occurs.  Firefighter safety and property would be especially in danger from running crown fires during the spring season when weather and low fuel moistures provide the greatest likelihood of extreme fire behavior.

Burning Treatments – By Fuel Model – Total Acreage and Acreage to be Treated by All Alternatives on National Forest System Lands in the Project Area

Table 3-5
	Fuel Model
	Total Acreage**
	Alt 1
	%
	Alt 2
	%
	Alt 3
	%
	Alt 4
	%

	1
	159
	0
	0
	89
	56%
	55
	35%
	59
	37%

	4
	733
	0
	0
	114
	16%
	194
	27%
	74
	10%

	5
	46
	0
	0
	15
	33%
	23
	50%
	23
	50%

	8
	46
	0
	0
	0
	0
	0
	0
	0
	0

	9
	3,335
	0
	0
	1
	<1%
	119
	4%
	119
	4%

	10
	655
	0
	0
	511
	78%
	224
	34%
	63
	10%

	NA
	40
	0
	0
	0
	0
	0
	0
	0
	0

	TOTAL
	5,014
	0*
	0
	730*
	15%
	615*
	12%
	338*
	7%


   *Both mechanical treatments and burning treatments may occur on the same acres.  See

     Appendix A for site specific treatments occurring within each treatment unit.

 **All acres are approximate.
The Cumulative Effects of Implementing Alternative 1
The fuel loading in the Project Area and the subsequent fire hazard associated with it would continue to be a threat throughout the WUI of the greater Freesoil area.  The fuels project now being implemented east of the Project Area (Manistee Barrens Fuels Project, approximately 3,633 acres in Meade Township) would have to stand alone and the area would not benefit from the additional fuel reduction activities associated with the County Line Fuels Project.  The series of fuels projects planned for this WUI area would not include the critical area, where hazardous fuels would continue to threaten the private lands in the Project Area, as well as the important forest resources present on National Forest System (NFS) lands.
On private lands in and around the Project Area, it is likely that development will continue in the form of additional homes and structures, both permanent and seasonal.  Along with this increased development there would likely be a corresponding increase in the population of the area, both people living permanently in the WUI and those who use the land seasonally, such as hunters and other forest users.  As the population of the area increases, there would likely be an increased possibility of human-caused fires in and around the Project Area, which is the number one cause of wildfires on the HMNF.  The increased opportunities for wildfire starts could result in damage not only to the public resources of the Project Area, but an increase in the damage to private property and structures, as well as an increased hazard to forest users.  
The Direct and Indirect Effects of Implementing Alternative 2
Canopy and ladder fuels that contribute to the high hazard rating of the Project Area would be modified, using primarily mechanical harvesting and prescribed burning (Tables 3-4, 3-5).  By thinning dense red pine plantations and by reducing the amount of jack pine in stands, the most difficult to control fuel source, the aerial fuels, would be broken up and their threat reduced.  Fires originating on the ground would not have an opportunity to move into the canopy and trigger a high-intensity fire.

Surface fuels in all forest types that can cause intense and damaging wildfires can also act as a trigger to start a crown fire, and would be modified using prescribed fire and mechanical harvesting as management tools.  Mechanical harvesting can reduce total fuel loading, and combined with a variety of prescribed burning techniques, the amount of surface fuels would be further reduced.  The combination of broadcast burning (burning taking place over a specific area) performed at the appropriate times and the piling of forest fuels (both by hand and machine) and the subsequent burning of these piles when conditions are suitable are the methods that would be used.  Small surface wildfires would lack the fuel necessary to allow the fire to move into the canopy of the forest and start a crown fire.
An estimated 14 miles of control line would be required to conduct all the broadcast burns (Table 2-1).  While not all burn units, and their accompanying control lines, would be burned at the same time, it can be assumed that the more control line that requires monitoring the greater the opportunity for a fire escape.  Therefore, Alternative 2 would have the second highest potential for an escaped prescribed burn, after Alternative 3.
Barrens, acting as non-linear fuelbreaks, would be created and maintained at key locations throughout the Project Area.  In these stands much of the overstory would be harvested reducing the possibility of high-intensity wildfires traveling through a continuous canopy.  Multiple prescribed burns would be used to eliminate a large proportion of the fine fuels that contribute to high-intensity surface fires.  These prescribed fires would be used periodically to maintain a low density of trees and encourage the development of grass and herbaceous fuels that are easier to control.  Linear fuelbreaks would be created and maintained along roads and the boundary between public and private land and extend 100 feet from the edge of the road, or property boundary, into the national forest.  Many or all of the pine trees would be removed from this strip and would be kept out utilizing periodic maintenance.  In addition, any decadent hardwood tree or jackpot of fuel would also be removed.  These areas of reduced fuel loading would be used as strategic areas to slow the spread of a fire, either indirectly due to the lack of fuels, or directly as a safe area to use when fighting a wildfire.

The maintenance of upland openings would prevent these openings from succeeding into forested stands, thus preventing an increase in the fuel loading in the Project Area.  Where upland openings are maintained with periodic burning, surface fuels would consist of primarily grasses and forbs that burn with less intensity.  Regeneration of aspen stands and clones within stands would also add to the discontinuity of the forest canopy thus reducing the hazard and intensity of crown fires.
The high hazard rating that is prevalent throughout the Project Area would be reduced through the manipulation of primarily pine-dominated stands.  Although certain aspects of the high hazard rating cannot be altered (i.e. soil type, landtype), one of the most critical contributing factors to the rating, namely the vegetative composition of the area, would be altered in such a way as to reduce the hazard.
Moving the forest of the Project Area to a more accurate representation of what was present prior to European settlement would take, in most cases, several steps.  This representation would be a mix of oak and pine forest types with a more open canopy and an understory of native grasses and herbaceous plant species.  Throughout most of the Project Area the most we could accomplish during the time frame of this project would be to move the forest closer to a condition class 2 (Table 3-6).  However, there are some stands in the Project Area that would be moved closer to a condition class 1.  These stands would be a close approximation of the European presettlement forest structure found in portions of the area.  In these stands the use of mechanical methods to make large changes to the structure of these stands would be followed up with a prescribed burning program that would keep them moving toward a condition class 1 and simulate the natural fire regime as closely as possible.
Projected Change in Condition Class on National Forest System Lands in the Project Area by Alternative

Table 3-6
	Alternative
	Condition Class 3
	Moving Toward Condition Class 2
	Moving Toward Condition Class 1

	1
	5,014
	0
	0

	2
	3,555
	1,098
	361

	3
	3,780
	752
	482

	4
	3,991
	797
	226


All the stands to be managed in the Project Area, which are currently in condition class 3, would attempt to alter the present condition class in one of two ways.  The jack pine dominated stands, which historically would have experienced periodic high-intensity, stand-replacing fires (fire regime 2), would not be allowed to revert to its natural fire regime, except in isolated jack pine stands within larger burn units, where the effects of limited crown fires would be minimal.  Overall, the stands of jack pine and jack pine-oak in the Project Area would be modified in such a way as to prevent them from experiencing a crown fire.  This modification would take place in the form of mechanical treatments followed by prescribed broadcast burning.  These broadcast burns would be low-intensity surface fires and so would not represent the natural fire regime of these stands.  Therefore, the condition class would convert to a condition class 2, close to a condition class 1, but not a total conversion due to a moderate departure from the historical fire regime for these types of stands in this area.

At the same time other fire regimes would be reintroduced in an attempt to change the condition class from a condition class 3 to a condition class 1.  One fire regime that would be reintroduced would be frequent, low-intensity fires (fire regime 1), such as those found in grass openings and barrens.  This would effectively move the openings and barrens in the Project Area from a condition class 3 toward a condition class 1.  In the case of the barrens, mechanical treatments would move the stands to a point in condition class 2, with subsequent prescribed broadcast burning moving towards a condition class 1.

There would also be an attempt to return less frequent and mixed intensity fires (fire regime 3) to some stands in the Project Area, primarily in conifer-hardwood mix types.  These stands would also be initially treated with mechanical methods, followed by a return of the historical fire regime.  This would then move these stands initially into a condition class 2, then a condition class 1 following the prescribed burning.
The alteration of the fuel models found in the Project Area would include the reduction of areas considered to be in fuel model 4 (Table 3-4, 3-5).  These stands have high fuel loadings and are susceptible to high-intensity crown fires.  By reducing the amount of the live fuel loading in the pine stands, and especially jack pine stands, the threat of a stand replacing wildfire occurring would be minimized.  In addition, the openings (fuel model 1) to be treated, which are characterized by light-intensity surface fires, would be maintained.  Throughout the Project Area, with the widespread utilization of prescribed burning, the result would be an overall reduction of all the smaller fuel particles in every stand to be treated with fire.  By reducing the total fuel loading of these stands, surface fires would be of lower intensity and the suppression actions more successful and, therefore, less likely to transition to a crown fire.
By modifying the vegetation structure, amount, and continuity, the fire behavior could be changed from a potential crown fire to a surface fire.  A surface fire would have shorter flame lengths and slower rates of spread (except in fuel model 1), thereby increasing the probability that direct attack activities by suppression forces would be successful.  Direct attack would allow for increased protection of adjacent structures and resources.

Alternative 2 would reduce the intensity and rate of spread of any fire originating in or burning into the treatment areas, thereby allowing direct suppression activities and providing for greater margins of firefighter safety.  Smoke emissions would be of temporary duration, and have seldom been an issue in the Great Lakes region due to absence of topographic features and generally good atmospheric dispersal.

Alternative 2 would reduce ladder fuels and alter the existing continuous forest canopy by breaking up its continuity.  This would result in a surface fire with reduced flame lengths and rates of spread.  Approaching crown fires would become surface fires within the treatment areas.  The shorter flame lengths and reduced spread rates would allow for direct attack by suppression forces on an average fire day.

With pine regeneration likely to continue in the future, along with the accompanying increase in the amount of ladder fuels, it is expected that the Project Area would have to be periodically treated for fuels.  Time frames would depend on site-specific characteristics based on field reviews, but it is anticipated that a fuels treatment would need to be conducted within a twenty-year period.

The Cumulative Effects of Implementing Alternative 2
Implementing Alternative 2 would contribute to the overall reduction of the fuel loading in the Project Area and the potential for high-intensity crown fires would, subsequently, be diminished as well.  The Project Area has a high hazard potential from a damaging wildfire.  Alternative 2 would contribute to the reduction of this threat in combination with other fuel reduction projects occurring in the near term.  A fuels project, the Manistee Barrens Fuels Project, due east of the current area, is currently being implemented.  These combined projects would contribute to the overall safety of the private lands in the area by dealing with critical areas with heavy fuel loadings on NFS lands.

However, since forested stands, and thus their associated fuel loadings, are dynamic systems, it is expected that fuels in the Project Area would continue to be managed for decades.  In the case of the County Line Fuels Project, it is expected that a series of prescribed burns may be needed to affect forest type and structure of the area, and fuelbreaks that are created would be maintained for the foreseeable future as part of the proposed activities.  It is anticipated that additional fuels projects would need to be implemented in the same area as forested stands mature, especially pine-dominated stands, and as fuels continue to amass in the area as part of the natural progression of forests.
On private lands in and around the Project Area, it is likely that development will continue in the form of additional homes and structures, both permanent and seasonal.  It also can be anticipated that private landowners would likely clear forested areas, in order to build structures, and harvest timber.  Along with this increased development there would likely be a corresponding increase in the population of the area, both people living permanently in the WUI and those who use the land seasonally, such as hunters and other forest users.  As the population of the area increases, there would likely be an increased possibility of human-caused fires in and around the Project Area, which is the number one cause of wildfires on the HMNF.  The increased opportunities for wildfire starts could result in damage not only to the public resources of the Project Area, but an increase in the damage to private property and structures, as well as an increased hazard to forest users.  

The Direct and Indirect Effects of Implementing Alternative 3

The hazard reduction activities would occur in those stands that pose the greatest hazard to private lands.  These critical stands include pine-dominated stands, especially those that consist primarily of jack pine, that are adjacent to private lands or major roads that would act as escape routes in the event of a wildland fire.  With the decreased amount of direct vegetative manipulation to reduce the fuel loading, there would be a corresponding increase in the amount of linear fuelbreaks created along critical boundaries between public and private lands and along important travel routes.
Additionally, there would be an increase in the use of broadcast burning in those stands that are the most critical for the management of fine fuel loading (Table 3-4, 3-5).  Due to this increase in broadcast burning, there would be a corresponding decrease in the use of pile and burning as an alternative method to reduce fuel loadings.  These pile and burning operations would be conducted during the fall and winter months where the chance of an escaped prescribed fire would be reduced to a very low probability, while at the same time reducing fuels.
An estimated 16 miles of control line would be required to conduct all the broadcast burns (Table 2-1).  While not all burn units, and their accompanying control lines, would be burned at the same time, it can be assumed that the more control line that requires monitoring the greater the opportunity for a fire escape.  Therefore, Alternative 3 would have a higher potential for an escaped prescribed burn over Alternative 2 or Alternative 4.  By increasing the amount of broadcast burning, there would be a greater reduction in the fine fuel loading.  Broadcast burning is the only practical method of reducing the smallest sized fuel particles over a widespread area.
The conversion of stands in the Project Area from a condition class 3 towards either a condition class 2 or condition class 1 would be limited to those stands that pose the greatest hazard to private property.  As the focus of the fuels management is more limited to critical stands, there would be less of an opportunity to move more of the area from a condition class 3 to a condition class 2 or 1.
The critical stands in the Project Area (i.e. those stands that represent the greatest hazard, either due to fuel loading or proximity to private land), which are currently in condition class 3, would be altered from their present condition.  The jack pine dominated stands, which historically would have experienced periodic high-intensity, stand-replacing fires (fire regime 2), would not be allowed to revert to its natural fire regime, except in isolated jack pine stands within larger burn units, where the effects of limited crown fires would be minimal.  These stands of jack pine and jack pine-oak would be modified in such a way as to prevent them from experiencing a crown fire.  This modification would take place primarily through the use of mechanical treatments combined with broadcast burning operations, although there would be limited use of pile and burning.  The low-intensity broadcast burns and the pile and burning would not represent the natural fire regime of these stands.  Therefore, the condition class would move towards a condition class 2, closer to a condition class 3 than found under Alternative 2, but not a total conversion due to a higher degree of departure from the historical fire regime for these types of stands in this area.

At the same time other fire regimes would be reintroduced in an attempt to change the condition class from a condition class 3 towards a condition class 1 to a greater degree than found under Alternative 2 or 4 (Table 3-6).  One fire regime that would be reintroduced would be frequent, low-intensity fires (fire regime 1), such as those found in grass openings and barrens.  This would effectively move the openings and barrens in the Project Area from a condition class 3 towards a condition class 1.  In the case of the barrens, mechanical treatments would move the stands to a point in condition class 2, with subsequent prescribed broadcast burning moving them towards a condition class 1.

There would also be an attempt to return less frequent and mixed intensity fires (fire regime 3) to some stands in the Project Area, primarily in conifer-hardwood mix types.  These stands would also be initially treated with mechanical methods, followed by a return to the historical fire regime.  This would then move these stands initially towards a condition class 2, then towards a condition class 1 following the prescribed burning.  This would also take place on a smaller scale as that described for Alternative 2.

The Cumulative Effects of Implementing Alternative 3

Implementing Alternative 3 would contribute to the overall reduction of the fuel loading in the Project Area and the potential for high-intensity crown fires would, subsequently, be diminished as well.  This reduction would be less widespread and more focused on those stands that are dominated by jack pine and those stands that occur near private lands or along critical roadways.  The combination of fuels reduction in the Project Area, combined with the Manistee Barrens Fuels Project east of the current area, would greatly reduce the possibility of a high-intensity wildfire damaging private lands and destroying important forested stands on NFS lands.  In addition, the safety of firefighting personnel would be increased with an emphasis on linear fuelbreaks and the most hazardous stands occurring in the Project Area.
However, since forested stands, and thus their associated fuel loadings, are dynamic systems, it is expected that fuels in the Project Area would continue to be managed for decades.  In the case of the County Line Fuels Project, it is expected that a series of prescribed burns maybe needed to affect forest type and structure of the area, fuelbreaks that are created would be maintained for the foreseeable future as part of the proposed activities.  It is anticipated that additional fuels projects would need to be implemented in the same area as forested stands mature, especially pine-dominated stands, and as fuels continue to amass in the area as part of the natural progression of forests.

On private lands in and around the Project Area, it is likely that development will continue in the form of additional homes and structures, both permanent and seasonal.  Along with this increased development there would likely be a corresponding increase in the population of the area, both people living permanently in the WUI and those who use the land seasonally, such as hunters and other forest users.  As the population of the area increases, there would likely be an increased possibility of human-caused fires in and around the Project Area, which is the number one cause of wildfires on the HMNF.  The increased opportunities for wildfire starts could result in damage not only to the public resources of the Project Area, but an increase in the damage to private property and structures, as well as an increased hazard to forest users.  There is the potential that seeing the fuels management activities taking place on public lands might spur private landowners to adopt similar practices on their property.  However, while fuel management activities are more limited under this alternative, the activities that would occur are taking place closer to private lands.
The Direct and Indirect Effects of Implementing Alternative 4

The high hazard rating that is prevalent throughout the Project Area would be reduced through the manipulation of primarily pine-dominated stands, emphasizing mechanical methods, linear fuelbreaks, and broadcast burning in critical areas as a means to reduce the hazard rating of the area.
The condition class of the Project Area would change from a condition class 3 towards either a condition class 2 throughout the majority of the area, or towards a condition class 1 on smaller areas, but this would be largely accomplished through the use of mechanical methods.  However, the re-introduction of fire into the ecosystem is a critical component of changing the condition class, and, with its decrease in this alternative, the amount of this conversion would be less than that found in Alternative 2 or Alternative 3 (Table 3-6).  As compared to the other alternatives, fewer of the stands would have their condition class changed.

All the stands to be managed in the Project Area, which are currently in condition class 3, would have their present condition class altered in one of two ways.  The jack pine dominated stands, which historically would have experienced periodic high-intensity, stand-replacing fires (fire regime 2), would not be allowed to revert to its natural fire regime, except in isolated jack pine stands within larger burn units, where the effects of limited crown fires would be minimal.  Overall, the stands of jack pine and jack pine-oak in the Project Area would be modified in such a way as to greatly reduce them from experiencing a crown fire.  This modification would take place in the form of mechanical treatments, the use of barrens, and a lower level of broadcast burning than found in Alternative 2 or Alternative 3 (Table 3-4, 3-5).  These broadcast burns would be low-intensity surface fires and would not represent the natural fire regime of these stands.  Therefore, the condition class would convert towards a condition class 2, but still close to the original condition class 3 now found in the area.  The conversion is less than found in Alternative 2 or Alternative 3, because the emphasis is on mechanical methods, with the use of prescribed burning de-emphasized.
At the same time other fire regimes would be reintroduced in an attempt to change the condition class from a condition class 3 towards a condition class 1, but to a much lesser degree than the amount found in either Alternatives 2 or 3 (Table 3-6).  One fire regime that would be reintroduced would be frequent, low-intensity fires (fire regime 1), such as those found in grass openings and barrens.  This would effectively move the openings and barrens in the Project Area from a condition class 3 towards a condition class 1.  In the case of the barrens, mechanical treatments would move the stands to a point in condition class 2, with subsequent prescribed broadcast burning moving them towards a condition class 1.
The use of low-intensity fires would still be used to a limited degree, but the use of mixed intensity fires would be greatly limited, especially in the conifer-hardwood mix forest types (Table 3-5).
An estimated 6 miles of control line would be required to conduct all the broadcast burns (Table 2-1).  While not all burn units, and their accompanying control lines, would be burned at the same time, it can be assumed that the more control line that requires monitoring the greater the opportunity for a fire escape.  Therefore, Alternative 4 would have the lowest potential for an escaped prescribed burn.
The alteration of the fuel models found in the Project Area would include the reduction of areas considered to be in fuel model 4 (Table 3-4, 3-5).  These stands have high fuel loadings and are especially susceptible to high-intensity crown fires.  By reducing the amount of the live fuel loading in the pine stands, and especially jack pine stands, the threat of a damaging wildfire occurring would be minimized.  In addition, the openings (fuel model 1) to be treated, which are characterized by light-intensity surface fires, would be maintained.  Throughout the Project Area, with a greater de-emphasis on the utilization of prescribed burning, the result would be a greater proportion of fine fuels left after management activities have been concluded.  While the total fuel loading of these treated stands would reduced, largely through mechanical methods, the amount of fine fuels left could still result in surface fires with moderate to high intensity.  While these moderate to high-intensity surface fires could still trigger small scale torching and crowning of fires, the breaking up of the continuity of the canopy would likely limit the scale of these crown fires.
By modifying the vegetation structure, amount, and continuity, the fire behavior could be changed from a potential crown fire to a surface fire.  A surface fire would have shorter flame lengths and slower rates of spread thereby allowing safe direct attack by suppression forces.  Direct attack would allow for increased protection of adjacent structures and resources.

Alternative 4 would reduce ladder fuels and alter the existing continuous forest canopy by breaking up its continuity.  This would result in a surface fire with reduced flame lengths and rates of spread.  Approaching crown fires would become surface fires within the treatment areas.  The shorter flame lengths and reduced spread rates would allow for direct attack by suppression forces on an average fire day.

With pine regeneration likely to continue in the future, along with the accompanying increase in the amount of ladder fuels, it is expected that the Project Area would have to be periodically treated for fuels.  Time frames would depend on site-specific characteristics based on field reviews, but it is anticipated that a fuels treatment would need to be conducted within a twenty-year period.
The Cumulative Effects of Implementing Alternative 4
Implementing Alternative 4 would contribute to the overall reduction of the fuel loading in the Project Area and the potential for high-intensity crown fires would, subsequently, be diminished as well.  This alternative would contribute to the reduction of this threat in combination with other fuel reduction projects occurring in the near term.  As previously mentioned, the Manistee Barrens Fuels Project, due east of the area is currently being implemented.  These combined projects would contribute to the overall safety of the private lands in the area by dealing with critical areas with heavy fuel loadings on NFS lands.

However, since forested stands, and thus their associated fuel loadings, are dynamic systems, it is expected that fuels in the Project Area would continue to be managed for decades.  In the case of the County Line Fuels Project, it is expected that a series of prescribed burns may be needed to affect forest type and structure in the area, fuelbreaks that are created would be maintained for the foreseeable future as part of the current plan.  It is anticipated that additional fuels projects would need to be implemented in the same area as forested stands mature, especially pine-dominated stands, and as fuels continue to amass in the area as part of the natural progression of forests.

On private lands in and around the Project Area, it is likely that development will continue in the form of additional homes and structures, both permanent and seasonal.  Along with this increased development there would likely be a corresponding increase in the population of the area, both people living permanently in the WUI and those who use the land seasonally, such as hunters and other forest users.  As the population of the area increases, there would likely be an increased possibility of human-caused fires in and around the Project Area, which is the number one cause of wildfires on the HMNF.  The increased opportunities for wildfire starts could result in damage not only to the public resources of the Project Area, but an increase in the damage to private property and structures, as well as an increased hazard to forest users.  There is the potential that seeing the fuels management activities taking place on public lands might spur private landowners to adopt similar practices on their property.  For example, for a landowner who has a fuelbreak along their property line on Forest Service-managed stands, might be encouraged to strengthen the adjacent fuelbreak on their land.
Other Issues and Management Concerns

Management Indicator Species, Wildlife, and Fisheries
Area of Analysis for Wildlife

The analysis area for direct and indirect effects on wildlife resources includes an area of approximately ½ mile from where the proposed project activities in each alternative would occur on the ground.  This area was chosen because this is the distance that the disturbance from the proposed activities could possibly affect most wildlife species.

The cumulative effects analysis area for wildlife resources encompasses the Project Area and all lands within the immediate compartments adjacent to the Project Area boundary (a buffer of about one to two miles).  The buffer around the Project Area would include the majority of the habitat utilized in the home ranges of wildlife species found within or immediately adjacent to the Project Area.  Fragmentation effects (if present) from the activities proposed in this action generally would not exceed a two mile distance from the Project Area.  Dispersal of most wildlife species from or into the Project Area would likely be contained within the cumulative effects analysis area.  This analysis area includes 14,762 acres of NFS lands and about 19,315 acres of private lands.  Management of NFS lands adjacent to the Project Area but within the cumulative effects area has been similar to that in the Project Area.  Private lands generally include forest lands, agricultural lands, and residential areas.  The timeframes for the cumulative effects analysis are generally from 1999 through 2019.

Existing Condition
The HMNF provides habitat for about 264 species of breeding vertebrate wildlife, including migratory bird species, and many invertebrate species (HMNF 2006).  The HMNF considered the effects of forest management and value of this management on these species through species viability evaluations and the development of the Forest Plan.  A list of the wildlife Management Indicator Species (MIS) and management direction for these species on the HMNF are found in the Forest Plan (page II 31-34) and Final Environmental Impact Statement (FEIS) (pages III-179 to III-192).
Trends for wildlife MIS on the HMNF are discussed in the 2008 Monitoring and Evaluation Report (USDA 2009).  Generally, ruffed grouse populations seem to have a 10-year population cycle in Michigan and it appears that the statewide grouse population is currently in the increasing portion of the cycle (Frawley et al. 2004).  Breeding Bird Survey (BBS) population trends for the State of Michigan for the years 1980-2007 indicate that grouse populations may be slightly decreasing (Sauer et al. 2008).  The monitoring information for grouse indicates that the HMNF population trend is likely decreasing (USDA 2009).  Monitoring has also indicated that bald eagle populations and Kirtland’s warbler populations are increasing on the HMNF while Karner blue butterflies may be declining (USDA 2009).
The trends for breeding birds in Michigan from 1980-2007 have shown that most species that prefer mature forests on the HMNF are stable or increasing (Sauer et al. 2008).  These trends also indicate that a larger proportion of grassland birds and early successional birds are declining.  The HMNF has participated in the North American BBS by conducting one route per year, for over ten years.  Several other routes are within or adjacent to the HMNF’s boundary and are being completed by volunteers for the Fish and Wildlife Service.  MIS status in the Project Area is described in Table 3-8.  The effects of the activities on the MIS are summarized for each alternative in Table 3-8.
According to the 2008 Monitoring and Evaluation Report (USDA 2009), the status of most of the vegetation types currently represented on the HMNF is consistent with projections in the Forest Plan.  However, there is less early successional habitat than was projected in the Forest Plan.  This is due to some limitations on Forest Service activities, such as budgets, wetland protection, access restrictions, and limitations on management in old growth areas.  The amount of late successional habitat is increasing proportionally as the forest grows older.  These trends influence the diversity and abundance of wildlife on the HMNF.

The County Line Project occurs within Management Areas (MA) 4.2 and 4.4; of which the majority occurs in MA 4.2.  Management Area direction for enhancing wildlife habitat includes: provide for timber management practices commensurate with the ecological capabilities; provide vegetative age diversity in all vegetation classes; maintain or increase wildlife habitat diversity, manage for mesic grassland habitats; and manage permanent openings to meet species viability needs.
Wildlife surveys were conducted in the Project Area within stands proposed for treatment in 2005 (see Planning Record).  Fifty-five species were noted, 48 species of birds, four species of mammals, two reptiles, and one amphibian.  Hermit thrushes, white-breasted nuthatches, American robins, blue jays, and black-capped chickadees were the most abundant bird species.  White-tailed deer and eastern chipmunks were the most common mammals noted.  The common wildlife species noted are largely species associated with maturing to mature forests.  This would be expected, as the stands proposed for treatment in the Project Area are largely maturing/mature forest types.  The Project Area is largely within a forested ecosystem and the current forest types are approximately 68% deciduous and 32% conifer types (see Table 3-9).  The majority of the forested stands (79%) are over 60 years of age.  However, there were early successional forest and edge species found in suitable habitats.  The Project Area is largely within LTA 1 and 2, but also has representations of LTA’s 4 and 5 (see Table 3-13).  This ecological diversity provides for a diverse wildlife resource in the Project Area.  Wildlife MIS documented in the Project Area included only the ruffed grouse (see Planning Record).

Wildlife species diversity is directly related to diversity of vegetative communities.  The Project Area is located primarily on dry sandy plains and low sandy hills, but a few areas are on alluvial and organic soil areas (Table 3-13).  This ecological diversity also provides for a diverse wildlife resource in the Project Area.  The more forest and non-forest types and ages present, the greater the species diversity in a given area.  Measuring, comparing, and projecting diversity within and between vegetative communities is complex.  For this analysis, community type diversity and age-class of stands in the Project Area would be used to establish a baseline of landscape diversity.

The Project Area currently has little forest fragmentation from timber harvesting and some fragmentation from a high density of trails and roads.  However, extensive fragmentation exists from a “checker board” effect of the private and federal ownerships on the HMNF within the Project Area.  Forest fragmentation affects terrestrial species to different extents and at different scales.
Endangered, threatened, and sensitive species, which include the bald eagle, are considered in a separate section of this chapter.  Species of wildlife commonly hunted or trapped within the Project Area include but are not limited to white-tailed deer, wild turkey, ruffed grouse, fox and gray squirrels, mallards, black bear, coyote, and beaver.

The Direct and Indirect Effects of Implementing Alternative 1
There would be no direct effects to wildlife populations under Alternative 1.  Implementation of Alternative 1 would generally maintain current forest types and habitat conditions within the Project Area, as there would be no additional management activities at this time.  The current wildlife populations would not likely change in the near future.  Analysis using the MIWILDhab2 model indicates that 70 species of breeding and/or migratory vertebrates likely to be found in Mason County would gain habitat, twelve species would lose habitat, and 175 species would have no gain or loss on NFS lands after ten years from the current condition under Alternative 1 (Thomasma et al. 2007).  Populations of wildlife species preferring late successional habitats, such as squirrels, scarlet tanagers, and pileated woodpeckers would benefit over time with this alternative, as the forested stands become older and develop mature or over mature characteristics.  Wildlife populations preferring early successional or upland opening habitats for parts of their life cycles, such as American woodcock, mourning warbler, and chestnut-sided warbler, would likely decline over time under this alternative.  The early successional habitat types are currently about seven percent of the NFS lands in the Project Area and the upland opening types are about three percent.  Without management, it is expected that there would be a further loss in amount or a decline in quality of the jack pine, aspen, and upland opening habitat types over time due to succession.

Failure to control the invasive plants in the Project Area would not directly result in immediate adverse impacts to local populations of wildlife or fish.  However, failure to successfully control certain infestations would allow the continued infestation and degradation of more areas of wildlife habitat.  Aggressive invasive plants species such as leafy spurge tend to replace native plants upon which wildlife generally depend for food and cover.  In general, species having relatively specific habitat requirements are more susceptible to adverse effects from the continued spread of invasive plants than would habitat generalists.

This alternative does not assist with meeting the Forest Plan objectives for road densities, maintaining aspen habitat, creating early successional forest habitat, maintaining upland opening habitat, and maintaining viable populations of certain wildlife species.  This alternative does not assist with meeting the Forest Plan objective (page II 33) for ruffed grouse habitat and populations of 1,000 breeding pairs and 2,500 acres of zero to nine year old aspen adjacent to mature aspen.

The Direct and Indirect Effects of Implementing Alternative 2

Alternative 2 could have direct effects to wildlife through timber harvest, wildlife management activities, prescribed burning, fuel treatments, temporary road construction, invasive plant control, etc.  Approximately 1,479 acres would be impacted by project activities or about 11% of the total land base in the Project Area and about 29% of NFS lands in the Project Area (see Table 2-1 of the EA).  Activities from this alternative would likely be spread out over a 10-15 year period as would the potential direct effects to wildlife populations.  The direct effects of this alternative are related to the type of action, timing, duration, and distance.
The majority of the mechanical treatments (fuelbreaks, clearcuts, sanitation harvests, shelterwood harvests, and barrens restoration) amounting to 1,375 acres would occur from September through April.  These seasonal restrictions would assist in protecting wildlife species such as breeding birds, bats, amphibians, and reptiles as they would less likely be in the treated areas at this time or they would be in areas that would be less affected (underground).  These mechanical vegetation treatments, depending on the timing, could directly impact small numbers of wintering animals in the Project Area.

Multiple low-intensity, understory, or upland opening controlled burns totaling approximately 413 acres could directly impact small numbers of wildlife, especially small and less mobile individuals.  Burning piles could also impact some individuals that use these structures for shelter.  The prescribed burns would occur from September through April.  These seasonal restrictions would assist in protecting wildlife species such as breeding birds, bats, amphibians, and reptiles as they would less likely be in the treated areas at this time or they would be in areas that would be less affected (underground).  However, fires generally kill or injure a relatively small proportion of animal populations as they generally flee from burning areas or seek shelter (Russell et al. 1999, Lyon et al. 2000, Renken 2006).  The proposed series of burns under this alternative would not directly impact the viability of wildlife species within the Project Area.

There are no seasonal restrictions proposed for approximately 315 acres of red pine thinning harvests.  Timber harvesting during the breeding season has the potential to destroy or damage nests, small young and less mobile species.  Larger and more mobile species could travel to escape these activities.  Wildlife diversity and densities in red pine stands are generally low due to less vegetative diversity within the stands, less mast production, and acidic soils and duff.  Because of the small area that could be impacted, there would not likely be adverse direct impacts to viable populations of wildlife.

Six bat species have also been recorded across the MNF during summer bat surveys in the 1990’s and 2000’s (Kurta 2000, Tibbels 2002).  These species commonly roost in trees or buildings.  Proposed summer harvests under this alternative could disturb individuals if they were occupying a roost tree being cut or damaged.  Only about 6% of the Project Area could be impacted by summer harvests, only in red pine stands.  Red pine thinning has no seasonal restrictions for the protection of bats because red pine plantations are considered to be poor bat habitat (Tibbels and Kurta 2003).
Upland opening habitat improvements would occur on approximately 120 acres of the approximately 127 acres of this habitat on NFS lands in the Project Area.  A variety of treatments would be used to improve habitat conditions within these acres, including waterhole construction (4 each), brushing or mowing (16 acres), and prescribed burning (104 acres).  Most of these activities would have minimal direct effects to wildlife as they impact few acres and less heavy equipment is used.  The upland opening habitat improvements would have minimal direct effects to wildlife.

Upland opening habitat improvements would assist in maintaining the quality of upland open habitat within the Project Area by setting back succession, providing a diversity of foraging habitats, promoting nectar sources from wildflowers and shrubs, and providing other features important to wildlife, such as sunning areas.  Prescribed burning in upland openings encourages native vegetation which helps support greater insect and bird abundance and diversity (Burghardt et al. 2009).  Upland openings benefit species such as the ruffed grouse (Jones et al. 2008), eastern bluebird (Pinkowski 1991), golden-winged warbler (Rossell et al. 2003), wild turkey (Wunz and Pack 1992), small mammals (Tucker 1992), and various insects such as native bees.  This alternative assists in meeting Forest Plan direction for managing openings to meet species viability needs (pages II-4, III-4.2-3, III-4.4-3), especially for the Grassland Habitat Group described in the FEIS (pages III-140 through III-142).  Upland waterholes provide drinking water in areas that have limited amounts and are beneficial a variety of wildlife species such as bats and amphibians (Biebighauser 2002, Taylor 2006).  The Forest Plan goals and objectives include providing for waterhole developments where conditions permit (pages II-26, III-4.2-7, and III-4.4-6).

Low intensity understory burns would generally have beneficial impacts to wildlife habitat in this Project Area, as it is within a fire-dependent ecosystem (LTA 1).  These types of burns recycle nutrients, increase the production and diversity of grasses and forbs, and improve berry production (Smith et al. 1999, Van Dyke and Darragh 2007).  Low intensity burning results in incremental but temporary reductions in leaf litter, shrubs, and saplings but usually does not affect live trees, snags or understory vegetation types.  Localized areas of higher intensity fire may open canopies by killing some trees and may reduce snag densities.  There are usually no changes in the composition or total breeding population of bird communities (White et al. 1999, Greenberg et al. 2007).  Burning may result in short-term reductions in the suitability of habitat for ground and low-shrub-nesting birds, but may improve habitat for foraging birds, such as wild turkeys and grouse, and ungulates (Euler and Thompson 1978, Main and Richardson 2002, Jones et al. 2008).  Local variation in fire intensity and moisture levels will tend to maintain some suitable nesting habitat within burned areas.  Total small mammal biomass generally increases following wildfires and presumably does after prescribed burning.  Some studies have suggested that some amphibian populations may experience short-term benefits from fire (Hossack and Corn 2007).
One of the major vegetation changes that would occur with Alternative 2 are the regeneration harvests; clearcuts (341 acres) and shelterwood harvests (103 acres).  These harvests would be mainly in jack pine or jack-pine oak types (418 acres) and aspen (26 acres).  These treatments would indirectly benefit wildlife diversity by providing early successional habitats in the Project Area (Trani et al. 2001).  Continually creating early successional habitats is important for maintaining bird populations (Roth and Lutz 2004, Schlossberg and King 2009).  Species that require this type of habitat generally have peak populations immediately after harvest up to ten years after harvest.  Then populations decline until they are virtually gone by age 20.  Some species of bats use clearcut areas for foraging and it may improve seasonal availability of insect prey for bats (Erickson and West 1996).  Early successional habitats are important as post-fledgling, molting, and migration habitat for some species of birds that typically use mature forests for breeding (Anders et al. 1998, Vega Rivera et al. 1999, Suthers et al. 2000, and Vega Rivera et al. 2003, Vitz and Rodewald 2007).  Early-successional forests are important for a wide diversity of land birds during fall migration stopovers because of they tend to have greater production of fruits, which indicates the potential importance of those habitats for migratory landbird conservation (Suthers et al. 2000, Rodewald and Brittingham 2004, Smith et al. 2007).  Some species of turtles prefer edges of early successional areas for foraging habitat (Compton et al. 2002).  Early successional habitats are also important for prey species for many carnivores (Litvaitis 2001).
Clearcutting may provide diverse habitats for small mammals through different stages of succession much as wildfires formerly did (Sullivan et al. 1999).  The clearcuts and shelterwood harvests may reduce the populations of some species in the Project Area that prefer older age classes or closed canopies.  For example, amphibian populations within these stands would likely decrease within two years of regenerating the stand due to leaf and moisture loss, but populations would likely rebound to normal levels after 20 years (Ash 1997).  However, regeneration harvests with reserve trees such as proposed in this alternative (see unit cards), generally sustain populations of the species that prefer mature age classes, especially birds (Conner and Adkisson 1975, Merrill et al. 1998, Boardman and Yahner 1999, Thompson and DeGraaf 2001).  Regeneration harvests can affect movement patterns of some wildlife species for short periods of time (usually until the canopy redevelops).  However, these small regeneration units scattered over a Project Area of over 5,014 acres, would not disrupt movement patterns in general nor would it isolate any wildlife populations.  This alternative assists in meeting Forest Plan direction for the creation of early successional habitat to increase wildlife habitat diversity (pages III-4.2-3, III-4.4-2), especially for the Jack Pine Habitat Group described in the FEIS (pages III-123 through III-130).  The FEIS indicates that an average of 200 acres of jack pine per year should be regenerated on the Manistee National Forest to meet species viability needs.

Alternative 2 proposes about 349 acres of sanitation harvests in which decadent and dead jack pine are cut, piled, and burned to reduce fuel hazards.  This practice would have some negative impacts to wildlife species that prefer large quantities of dead and dying trees and woody debris on the forest floor, such as woodpeckers.  It would also speed the conversion of the treated jack pine or pine oak stands into oak stands.  Fuelbreak construction would have similar effects but only amounts to 20 acres and would be adjacent to private property or roads, thus having minimal effects to wildlife populations.

Management of the aspen type is important for maintaining wildlife diversity and populations in the Project Area (Turchi et al. 1995, Crampton and Barclay 1998, Yahner 2003).  Even with small acreages of this habitat type in the Project Area, maintaining different age classes of aspen in the Project Area would benefit wildlife.  Since aspen is a shade intolerant species it is best regenerated by clearcutting or it would eventually convert to other species.  The Project Area currently has no aspen in the 0-9 age class.  Alternative 2 would provide for 26 acres of this habitat and would assist in maintaining the type.  This alternative assists with meeting the Forest Plan objective (page II 33) for ruffed grouse (MIS) habitat and populations of 1,000 breeding pairs and providing 2,500 acres of 0-9 old aspen of habitat dispersed across the Forest.

Another major vegetation change that would occur with Alternative 2 is barrens restoration (241 acres).  These harvests would be mainly in jack pine or jack-pine oak types.  These treatments would indirectly benefit wildlife diversity by providing barrens habitat in the Project Area which are currently rare on the HMNF (USDA 2004, O’Connor 2006).  Barrens habitat is known to provide habitat for a diverse group of invertebrates and vertebrate wildlife in Michigan (Comer 1996, Cohen 2001).  This alternative assists in meeting Forest Plan direction for restoring barrens habitat to meet species viability needs (pages II-4, II-7), especially for the Barrens Habitat Group and Large Dry Grasslands Habitat Group described in the FEIS (pages III-128 - III-132 and III-143 – III-145).

This alternative would decrease the amount of mature forest habitat within the Project Area by 675 acres.  About 434 acres would be a short-term decrease as the regenerating forest stands would return to mature forest conditions within 60+ years after harvest.  About 241 acres would be a long-term reduction due to the barrens restoration management.  This effect on wildlife populations would be balanced somewhat by approximately 500 acres of forest types currently in early successional classes in the Project Area moving towards maturity over time.  The decrease in mature forest would not likely impact the overall numbers of mature forest habitat dependent species such as pileated woodpecker and squirrels.  The regeneration harvests and barrens restoration proposed in this project would increase the amount of edge.  This may reduce avian nesting success due to the effects of forest fragmentation (higher rates of predation, higher rates of parasitism, and reductions in pairing success) (Faaborg et al. 1995).  However, recent studies have shown that the impacts from fragmentation created by logging are less than those created by permanent edges, such as agriculture and development (Suarez et al. 1997) especially in largely forested landscapes (Barber et al. 2001).  Some species of birds, such as ovenbirds, may react to edge effects by laying more eggs and having higher nesting densities, thus offsetting the negative effects.  Edges from forestry practices such as clearcutting produce only temporary edges and fragmentation.  Aspen regenerates quickly and within approximately 5-10 years, the stands would have closed canopies, and in about 20+ years, tree heights approach the original stands.  The rates of nest parasitism from brown-headed cowbirds would not likely increase from this project as they are primarily dependent on the amount of agricultural lands in the Project Area (Moris and Thompson 1998).  Any adverse effects from regeneration harvests from the proposed project would likely be short-term for species favoring forest interior conditions.

Red pine thinning would occur on approximately 315 acres.  Thinning appears to have little or no negative effects to the habitat of Neotropical birds in a largely forested landscape (Barber et al. 2001) and may benefit habitat conditions for bird species such as the black-throated green warbler.  The thinning would benefit other species such as the black bear and deer by increasing cover, understory diversity, and forage.  Populations of squirrels and pileated woodpeckers, which prefer mature forest communities, would not likely be impacted by the pine thinning treatment, as the majority of the hardwoods in the stands would be retained.  Red pine thinning would likely not affect bats because they do not prefer red pine types (Tibbels 2002, Tibbels and Kurta 2003).  Reptile and amphibian habitat would not likely be adversely impacted by the red pine thinning harvest, as it is generally not a preferred habitat type.

Snag and den tree components and dominant mast producing trees would be retained in all harvest units as they are important for maintaining wildlife diversity.  Snags or wildlife trees would be created in the mature red pine stands, shelterwood harvests, and upland opening edges proposed for vegetative treatments if needed to meet Forest Plan guidelines.  Reserve trees or groups of reserve trees would be retained in all regeneration units.  These activities would maintain and provide roosting and foraging habitat, mast production, future den and snag trees, habitat, bird diversity, and stand diversity within the proposed stands.  Retaining woody debris in the harvest units would provide down woody material for small mammal cover, reptile and amphibian habitat, and prey habitat that benefits predators such as the marten and woodland raptors.  This alternative assists in meeting Forest Plan direction for snag, den, and mast trees to maintain viable vertebrate populations (pages II-22-23).

Suitable bat roost trees are considered abundant throughout the HMNF and the percentage of roost tree habitat that would be lost in the Project Area is minimal.  Forest Plan Guidelines to protect snags and retain wildlife trees would also minimize potential loss of roost habitat.  Upon completion of harvesting, the residual stand condition of harvest units would still retain live and dead trees that could provide roosting habitat for bats.  In addition, some of the harvest treatments proposed would be beneficial to all bat species in the Project Area by increasing foraging habitat.  Research has found that bats often forage near water bodies, trails, roads, and forest openings (Krusic and Neefus 1996), presumably because insect prey may be more abundant in more open habitats and maneuvering in the air is easier.  In addition, some bat species may rely on solar radiation to help keep warm (e.g. bats are often found in home attics or in snags in openings where they are exposed to direct sunlight for much of the day).  Many HMNF stands have closed canopies with very shaded conditions (and consequently cooler temperatures).  Some of the treatments proposed (regeneration harvests, expanding and maintaining permanent wildlife openings and barrens, and reconstruction of roads and landings) would benefit forest bats by providing an additional food source and exposing more suitable roosting sites.
Road management within the Project Area, including road relocation or reconstruction and temporary spur road construction could directly affect small numbers of small, less mobile animals.
Invasive plants that replace native vegetation result in a loss of native plant food and habitat sources for wildlife, and result in a loss of species richness and biodiversity.  In this case, since autumn olive and honeysuckle are known wildlife food species, direct and indirect effects would be the removal of habitat and food for certain wildlife species.  Non-native invasive plants (NNIP) treatments under this alternative would affect approximately 7 acres.  Since stem or stump application of the herbicide would occur for eight NNIP species (Table 3-20), limited amounts to no pesticides would be present in portions of plants that would be consumed by wildlife.  Sponge or limited range hand spraying would minimize herbicide contact with other species.  Where non-native invasive fruit-bearing shrubs are removed (autumn olive, honeysuckle), alternate native fruit-bearing shrubs, such as hawthorn, dogwood, blackberry, raspberry, and serviceberry, would be replaced.  Although autumn olive and honeysuckle serve as a nectar sources for bees and other insects, the native shrubs that would be planted in its place would also provide a nectar source.  The proposed physical weed treatment poses a relatively low potential for disturbing wildlife
.  Digging up or cutting down NNIP shrubs
 might disturb bird nests or animal burrows.  It is possible that some less mobile wildlife
 could be physically injured or killed from people or equipment during weed treatments.  Activities would be performed carefully to
 avoid physical injury to less mobile wildlife, or to nests or burrows.  If work is conducted in areas containing nests or burrows of rare or sensitive wildlife, those locations would be flagged or marked
.
Wildlife could be dermally (absorbed through the skin) exposed to herbicides by direct contact with herbicide spray or with recently treated foliage.  Wildlife could be orally exposed to herbicides by ingesting treated foliage or insects or other prey in treated areas or drinking water from aquatically treated sites.  Fish likewise can be exposed to relatively small levels of herbicides in waters treated directly with herbicides and can be exposed if herbicides are used in adjacent wetlands or transported into waterways by surface runoff.

Herbicide toxicity and risk data is presented in Tables 3-7, 22, 23, 24 for mammalian, aquatic, avian, and terrestrial invertebrate species.  The data suggest that the proposed herbicide is generally safe to mammals, birds, and other wildlife if used in accordance with the manufacturer label.  The proposed herbicide is not a cholinesterase inhibitor such as organophosphate or a carbamate insecticide (or chemically related to such insecticides) that is highly toxic to wildlife, especially insects and other invertebrates.  Nor is the proposed herbicide chemically related to the chlorinated hydrocarbon insecticides such as DDT that are highly persistent in the environment and known for causing eggshell thinning of raptors (birds of prey) such as bald eagles and ospreys.
Toxicity Data for Fish and Wildlife from Weed Science Society of American Herbicides

Table 3-7
	Herbicide Formulation
	Avian Receptors
	Terrestrial Invertebrates
	Aquatic Receptors

	(Technical product unless specific formulation noted)
	Bobwhite Quail
	Mallard Duck
	Earth-worm
	Honeybee
	Daphnia
	Bluegill
	Rainbow Trout

	
	Oral *LD50
	8-day dietary LC50
	Oral LD50
	8-day dietary LC50
	LC50
	Topical LD50
	48-hour

LC50
	96-hour

LC50
	96-hour

LC50

	
	mg/kg BW
	ppm

(in food)
	mg/kg BW
	ppm

(in food)
	ppm

(in soil)
	ug/bee
	Mg/L (in water)

	Glyphosate

	Glyphosate acid
	>4640
	>4640
	
	4640
	
	>100
	780
	120
	86

	Glyphosate trimethylsulfo-nium salt
	
	>5000
	950
	>5000
	
	>62.1
	71
	3500
	1800

	ROUNDUP
	
	
	
	
	>5000
	>100
	5.3
	5.8
	8.2

	RODEO
	
	
	
	
	
	
	930
	>1000
	>1000


*LD50 - Lethal Dose 50; LC50 - Lethal Concentration 50
For purposes of comparing the toxicities cited in Table 3-7 the reported 48-hour LC50 for Daphnia pulex (water-flea) exposed to table salt is 1,470 milligrams per liter (mg/L); this comparison value of table salt is actually lower (less safe) than the corresponding value for the glyphosate formulations reported in the table.  Values for many of the formulations do not greatly differ from this value.
Particularly noteworthy in Tables 3-7, 22, 23, 24 are the extremely low LC50 values for aquatic species exposed to the Roundup formulation of glyphosate.  For this reason, the Roundup formulation is not labeled for use in aquatic areas and would not be used in wetlands or riparian areas.  Instead, a Rodeo formulation could be used in those settings.  The aquatic species LC50 values for Rodeo are substantially safer, and the Rodeo formulation is labeled for use in aquatic areas.
The potential toxicological effects of herbicides on amphibians are not well understood.  Substantial declines in the populations of several amphibian species have been documented.  One of the suspected causes of the widespread amphibian population declines is increased use of pesticides, including but not limited to herbicides.  Other suspected causes of amphibian decline include physical disturbance of wetlands; impacts to wetlands and other habitats from timber harvest and forest management, introduction of non-native predators, acid precipitation, increased ultraviolet radiation, and diseases resulting from decreased immune system function.  Herbicides would be applied carefully following the manufacturer label instructions, thereby minimizing the potential for inadvertent exposure to amphibians.  None of the control activities proposed as part of Alternative 2 would contribute to the loss or degradation of wetlands or other amphibian habitats or to other activities suspected of contributing to amphibian decline.
Even for herbicide formulations regarded as toxicologically and environmentally safe, proper application in strict accordance with the manufacturer label is critical to ensure safety to the applicator and the environment.  As described earlier, herbicide solutions would be mixed at appropriate locations to eliminate the potential for spills in naturally vegetated areas.  If work is conducted in areas containing rare or sensitive wildlife, locations of nests or other immobile wildlife features would be prominently marked whenever possible and operators would be trained to visually recognize the protected animals (see Biological Evaluation in Planning Record).

There are no expected impacts to any wetland, riparian, or aquatic species from this project due to the distance from riparian areas to the vegetation treatment units.  This alternative would protect important amphibian and reptile habitats (Dupuis et al. 1995).

This alternative assists with meeting the Forest Plan objectives for maintaining aspen habitat, creating early successional forest habitat, maintaining upland opening habitat, and maintaining viable populations of certain wildlife species as described above.  Alternative 2 would have greater benefits to overall wildlife populations and habitat, including the ruffed grouse (MIS), than Alternative 1.  Analysis using the MIWILDhab2 model indicates that 87 breeding and/or migratory vertebrates likely to be found in Mason County would gain habitat, 65 species would lose habitat, and 105 species would have no gain or loss on NFS lands after ten years from the current condition under Alternative 2 (Thomasma et al. 2007).
The Direct and Indirect Effects of Implementing Alternative 3

Alternative 3 would directly affect slightly less wildlife and habitat than Alternative 2 as approximately 1,233 acres would have vegetation treatments.  This is about 142 acres less than Alternative 2.  The direct and indirect effects of NNIP treatments, aspen regeneration, red pine thinning, and opening maintenance would be the same as Alternative 2 as the acreages of each treatment type are similar.

The acreage of jack pine and pine/oak regeneration harvests in this alternative is nearly the same as Alternative 2.  The difference is that this alternative would drop the clearcutting treatment and use shelterwood harvests to regenerate these types.  This would be slightly more beneficial to certain wildlife populations as there would be more mature reserve trees left in each harvest area than if the stand was clearcut, providing not only early successional habitat but some mature habitat suitable for some species.  The shelterwood harvest likely would increase the oak component in these stands and reduce the jack pine component.  Conversion of jack pine stands to oak/pine or oak stands would not assist the HMNF in meeting the objective of regenerating jack pine on the Manistee National Forest (FEIS pages III-123 through III-130).  This alternative would likely be more beneficial for species in the Oak/Pine Habitat Groups described in the FEIS (pages III-107-110).

This alternative would not have any sanitation harvests.  The acreage of this treatment proposed in Alternative 2 would be treated in this alternative by broadcast burning, barrens restoration, or shelterwood harvests.  The broadcast burning, barrens restoration, or shelterwood harvests would provide a greater opportunity for wildlife habitat diversity than sanitation treatments.  Fuelbreak construction in this Alternative totals 77 acres, about 57 more acres than Alternative 2.  The effects would be similar to Alternative 2.
Alternative 3 would create 362 acres of barrens habitat, about 121 acres more than Alternative 2.  This alternative provides for the largest acreage of this habitat and would be the best alternative for wildlife in the Barrens Habitat Group and Large Dry Grasslands Habitat Group described in the FEIS (pages III-128, III-132, and III-143-145).

Alternative 3 has the greatest amount of prescribed burning, approximately 538 acres or about 125 acres more than Alternative 2.  Therefore the direct and indirect effects of the prescribed burning would be similar to that in Alternative 2, but slightly greater to wildlife populations.  The larger amounts of barrens restoration and prescribed burning to maintain the barrens type would benefit the diversity of wildlife habitats in the Project Area.

This alternative assists with meeting the Forest Plan objectives for maintaining aspen habitat, creating early successional forest habitat, maintaining upland opening habitat, and maintaining viable populations of certain wildlife species.  Alternative 3 would have greater benefits to overall wildlife populations and habitat than Alternative 1.  Alternative 3 would be slightly more beneficial to the wildlife resource than Alternative 2.  Alternative 3 would provide the largest amount of ruffed grouse (MIS) habitat because of the amounts of early successional habitat creation through shelterwood harvests and prescribed burning.  Analysis using the MIWILDhab2 model indicates that 89 breeding and/or migratory vertebrates likely to be found in Manistee County would gain habitat, 63 species would lose habitat, and 105 species would have no gain or loss on NFS lands after ten years from the current condition under Alternative 3 (Thomasma et al. 2007).
The Direct and Indirect Effects of Implementing Alternative 4

Alternative 4 would directly affect slightly less wildlife and habitat than Alternative 2 and 3 as approximately 1,005 acres would have vegetation treatments.  This is about 370 acres less than Alternative 2 and 228 acres less than Alternative 3.  The direct and indirect effects of NNIP treatments, aspen regeneration, red pine thinning, and opening maintenance would be the same as Alternative 2 and 3 as the acreages of each treatment type are similar.

The effects to wildlife and habitat would be intermediate between the other two action alternatives in regards to the acres of clearcutting, shelterwood cuts, and fuelbreak construction.  Alternative 4 creates the least amount of barrens habitat and has the least amount of prescribed burning, compared to the other two action alternatives and therefore the effects of these treatments on wildlife in Alternative 4 would less.  This alternative also has only 24 acres of sanitation treatments and 88 acres of pile and burn treatments, so the effects to wildlife species using dead and decadent trees would be less than Alternative 2.

Alternative 4 would have greater benefits to overall wildlife populations and habitat than Alternative 1 and would assist in meeting Forest Plan direction, but would be less beneficial to the wildlife resource than Alternative 2 and 3.  Analysis using the MIWILDhab2 model indicates that 81 breeding and/or migratory vertebrates likely to be found in Manistee County would gain habitat, 71 species would lose habitat, and 105 species would have no gain or loss on NFS lands after ten years from the current condition under Alternative 3 (Thomasma et al. 2007).
The Cumulative Effects of Implementing Alternatives 1, 2, 3, and 4

In general, wildlife populations on the HMNF have recovered since the early 1900’s.  The exceptions to this statement are the total extinction of the passenger pigeon, the eastern elk, and the continued absence of species such as the fisher and the gray wolf.  The wild turkey was successfully reintroduced into Michigan in the mid-1900’s and is now considered a game species on the HMNF.  The American marten and the trumpeter swan, also extirpated on the HMNF years ago, have been recently reintroduced and are currently present in small numbers.

The overall forest ecosystem on the HMNF is predominately favorable to wildlife species requiring maturing to mature forest types, as is the Project Area (HMNF 2001).  Reforestation efforts in the 1930’s by the HMNF have influenced the wildlife habitat in the Project Area by providing maturing conifer habitat that was previously logged at the turn of the century.  This habitat restoration has been beneficial to wildlife species such as the marten.  Without current or future forest management through timber harvests, wildlife habitat improvement, fire protection, or major natural disturbances, the Project Area would provide increasing amounts of mature and over mature forest habitat and improve habitat conditions for later successional species, such as the pileated woodpecker and marten.  Early successional habitats and species would decline.  Overall reduced forest harvesting in the past 10-15 years has lowered the representation of early-successional stages in some forest types to below-historical levels (The Wildlife Society 2005).  Particularly in southern and eastern forests, the shift has reduced the availability and condition of habitats for early-successional wildlife such as woodcock, ruffed grouse, and prairie warblers.  In these situations, a well-balanced program of vegetation-management activities is required to maintain the mix of successional stages and vegetation conditions that provides for the full diversity of habitats and species.

Factors such as wildlife management, forest management, fire suppression, ecological succession, agriculture, and development have influenced wildlife populations within the cumulative effects area and continue to do so.  In general, the overall forest ecosystem within the cumulative effects area favors wildlife species preferring maturing forest types.  Aspen regeneration, pine thinning, prescribed burning, and upland opening improvements have occurred on NFS lands within the cumulative effects area since 1986.  These activities have improved wildlife habitats and habitat diversity.  Based upon the direction in the Forest Plan, vegetation management would continue to occur within the cumulative effects area in the foreseeable future.  Future management in the 
Comparison of Effects on Management Indicator Species
Table 3-8
	Management Indicator Species
	Principal Habitat Characteristics
	Existing Condition in Project Area
	Alternative 1
	Alternative 2
	Alternative 3
	Alternative 4

	Bald Eagle

(Haliaeetus leucocephalus)
	Super-canopy trees within a mile of large water bodies; secluded settings with abundant rough fish nearby.
	Suitable habitat limited within Project Area (Project Area).  Discussed in the Biological Evaluation/Assessment
	No change


	No change
	No change
	No change

	Kirtland’s Warbler
(Dendroica kirtlandii)
	Large blocks of young jack pine, age 6-23 years old, in LTA 1.
	Suitable habitat not present within Project Area.  Discussed in Biological Evaluation.
	No change
	No change
	No change
	No change

	Karner Blue Butterfly

(Lycaeides melissa samuuelis)
	Savanna or barrens habitat with an abundance of wild lupine and other nectar sources.
	Suitable habitat not present within Project Area.  Discussed in Biological Evaluation.
	No change
	No change
	No change
	No change

	Ruffed Grouse

(Bonasa umbellus)
	Aspen and aspen-alder mixes, 5-25 years old provide brood habitat and cover, with older age classes for nesting and winter food sources.
	Aspen is a small habitat component of the Project Area.  Aspen from 0-9 year old currently totals 0 acres.  Species present in Project Area in low-moderate numbers.  Low numbers also in early successional oak and oak/ pine types.
	Populations would decline as aspen age class diversity is reduced and begins to convert to other types.  In ten years there would be no early successional forest types within the Project Area.
	Provides 26acres of 0-9 year old aspen,   improves age class diversity, and creates or maintains 428 acres of other habitat.  Would assist meeting Forest Plan objectives.  Grouse would benefit.
	Provides 31acres of 0-9 year old aspen, improves age class diversity, and creates or maintains 919 acres of other habitat.  Would assist meeting Forest Plan objectives.  Grouse would benefit.
	Provides 31acres of 0-9 year old aspen, improves age class diversity, and creates or maintains 570 acres of other habitat.  Would assist meeting Forest Plan objectives.  Grouse would benefit.

	Brook Trout

(Salvelinus fontinalis)
	Cold, well-oxygenated streams.
	Brook Trout are found in the Project Area.
	No change
	Would improve habitat but probably not an increase in population.
	Would improve habitat but probably not an increase in population.
	Would improve habitat but probably not an increase in population.

	Mottled Sculpin

(Cottus bairdii)
	Cold, well-oxygenated streams.
	Mottled sculpin are found in the Project Area.
	No change
	Would improve habitat but probably not an increase in population.
	Would improve habitat but probably not an increase in population.
	Would improve habitat but probably not an increase in population.


cumulative effects area would likely include additional red pine, aspen, hardwood, and upland opening treatments.

The vegetative treatments proposed in action alternatives along with future management direction from the Forest Plan would meet or move the Project Area towards Forest Plan objectives (desired future condition) and provide for stable or improved habitat conditions for most of the wildlife species currently found within the cumulative effects area.

There are no major expected changes in land uses on non-federal lands within the cumulative effects area.  Minor increases in development on private lands are expected in the future.  This would slowly increase the amount of residences in the area, slowly decrease the amount of undeveloped wildlife habitat, and increase wildlife populations associated with human development such as starlings and raccoons.  Agriculture and old-field habitats are present on private lands.  These areas may cause fragmentation effects such as increased predation and parasitism to Neotropical migratory birds in the cumulative effects area.  They also provide habitat for grassland birds that are not generally found on the HMNF.  Wildlife habitats may be changed on non-federal lands through future forest product harvests within the cumulative effects area.  The amount and types of timber harvests on private lands within the cumulative effects area are likely to remain similar to current harvests in the foreseeable future.

White-Nose Syndrome (WNS) is a new condition recently found in bats in the northeastern United States.  Affected bats may have a white fungus on their noses and occasionally other hairless parts of their bodies including arms, wings, and ears.  The exact cause of WNS is still being investigated, but has been associated with high mortality rates at some sites.  WNS was first identified in 2006 and has since been confirmed in hibernating bats in New York, Vermont, Connecticut, Vermont, New Jersey, Pennsylvania, West Virginia, Virginia, and Massachusetts.
WNS has been detected in Indiana bats, little brown bats, northern long eared bats, small-footed myotis and eastern pipistrelles.  The Northeast Region of the US Fish and Wildlife Service (USFWS) is maintaining a web site on WNS with some of the most recent scientific information on this syndrome (http://www.fws.gov/northeast/white_nose.html).  The USFWS is working in close cooperation with the States and many university and research laboratories to identify the cause and possible mechanisms in which WNS may be spread.  The HMNF will follow the lead of the USFWS and take appropriate action as needed.  Bat species that may forage or roost in or near the Project Area that have been affected by WNS in other states include the little brown bat and northern long eared bat.

The vast majority of bats with WNS have been found during the winter in caves where the bats hibernate.  No bat hibernacula are known to exist on NFS lands within the HMNF as there are no caves or mines, although there is a known hibernaculum at Tippy Dam (Wellston, MI) in the overflow structure.  Recent surveys of this hibernaculum in 2008 found no evidence of WNS (Kurta 2009).  To date no confirmed cases of WNS have been found on or near the HMNF or anywhere else in Michigan.  At this time, the only recommendations developed by the USFWS and their partners are aimed at preventing the spread of WNS.  Efforts focus on human visitation or research in affected hibernacula, human visitation between affected and unaffected caves and mines, and human handling of affected bats (see above FWS website for details).  Bat swarming surveys at Tippy Dam have been suspended due to the WNS precautions (Kurta 2009).
There would not be cumulative effects from timber harvest and WNS because WNS is not currently known to occur in Michigan.  Forest Plan guidelines that reserve suitable roost trees would minimize potential loss of roost habitat for tree-roosting species.  Harvest activities that create small openings, as well as reconstruction of roads and landings, would provide additional foraging habitat for all woodland bats.
Currently, it is difficult to predict what the potential threats might be to bat populations on the HMNF and impossible to take action to limit the spread of this disease except at hibernacula.  The HMNF is in close contact with the USFWS to stay informed about this issue and take appropriate actions as needed regarding WNS.
Vegetative Composition

Resource-Specific Information & Existing Condition

The analysis area for vegetative composition encompasses the Project Area and includes the boundaries of Forest Service management units designated as compartments 330, 337, 338, 339, 340, 341, 342, and 343 located in T20N, R16W, Sections 1-8, 11-14,and 16 of Freesoil Township, Mason County, MI.  The analysis area for cumulative effects of vegetation composition includes NFS lands directly adjacent to the Project Area as well as State and private lands within 5 miles of the Project Area boundary.  The cumulative effects analysis area was delineated to describe and analyze past, present, and future vegetative activities in compartments adjacent to the Project Area that have occurred since 1986.

The Forest Plan in Chapter II provides a general description of the HMNF's desired future condition, including the desired future condition of the vegetative composition of the HMNF.  Pre-settlement vegetation in the Project Area was generally dominated by the white, red, and jack pine and non-forested areas (Comer and Albert 1998).  Past management practices have greatly influenced the current vegetation of the area.  Logging during the late 1800’s and early 1900’s deforested much, if not all, of the Project Area.  Through natural regeneration, protection, and reforestation, these lands have returned to a forested landscape.  Typically, areas affected by past agricultural disturbances have been artificially reforested to pine plantations.  The vegetative structure at a landscape scale has varying canopy closure, but usually consists of a mosaic of open woodland, dry meadow, and modest forest canopy closure.  The current forest types and age classes present on NFS lands within the Project Area are found in Table 3-9.
Historically, these areas experienced periodic natural wildfires as described previously in Fire Regimes; understory vegetation is also adapted to this condition.  Repeated fires promote a suite of native grasses and forbs which dominate the ground cover following surface fire events.  Despite wildfire suppression, restoration of forests, and post-settlement land uses, the herbaceous layer still reflects pre-settlement plant communities associated with periodic wildfire occurrences.  Botanical surveys of the stands proposed for treatment discovered that at least two species typical of prairies or barrens are present in each stand.  All but five of the stands had at least one species that is an indicator species of prairies or barrens (Cohen 2000, Comer 1996, Kost 2004).  In addition, almost two-thirds of the stands contained species with a coefficient of conservatism of 9 or 10.  Plants with coefficients of conservatism of 9 or 10 have a high fidelity to high quality, intact, remnant plant communities, in this case, high quality prairies or barrens (Swink and Wilhelm 1994, Taft et al. 1997).  Presettlement maps indicate that much of Compartments 337 and 338 were historically pine barrens (Albert and Comer 2008).
The Forest Plan includes the objectives for vegetative composition, with the Manistee National Forest having a separate guideline (Forest Plan II-7).  The Forest Plan does not specifically state how to manage vegetation but does provide goals in the form of percentages for target forest types.  Based on these recommendations, within the Project Area, short rotation conifer (jack pine) and short rotation oak (including jack pine-oak) are over-represented; long rotation conifer (red and white pine) and  non-forested (openings) types are adequately represented; aspen/birch, lowland hardwood, long rotation oak, and northern hardwood forest types are under-represented; and barren and savannah are absent (Table 3-10).  Short rotation conifer and short rotation oak are over-represented because of the low productivity of the land.  Other vegetation groups are under-represented due to the fact that large areas of very productive or wet soils do not exist within the Project Area.
The vegetation of the Project Area is dominated by large areas of pine-dominated stands, including jack pine, jack pine-oak, and plantation red pine; other forest types are relatively infrequent and occur as isolated patches.  At least approximately 85% of the conifer and oak stands were established 30 to 100+ years ago by natural regeneration (oak and jack pine-oak) or planting (red and jack pine).  Non-forested, or upland openings, have declined during this period because of tree planting and tree encroachment, in conjunction with fire suppression.  The vertical structure of the existing vegetation is predominantly even-aged, with most trees having similar diameters, heights, and ages in any particular stand.  The herbaceous layer is dominated by sedge and blueberry species in the understory of forested stands, grass species in the uplands, and leather-leaf and sedge species in wetland areas.

Hill’s thistle, a Regional Forester’s Sensitive Species (RFSS) was found during plant surveys and is addressed in the endangered, threatened, and sensitive species section of Chapter 3.  Non-native invasive plant species have been found in generally low amounts in the Project Area, primarily along roadsides, in openings, and on adjacent private land.  These species are discussed in the NNIP section found later in this chapter.
Acres of Forest Type by Age Class* (National Forest System lands only)

Table 3-9
	Forest

Type
	Total

Acres
	No

Age
	Age

0-9
	10-19
	20-29
	30-39
	40-49
	50-59
	60-69
	70-79
	80-89
	90-99
	100+

	Aspen-

Birch
	101
	-
	-
	71
	17
	-
	-
	9
	-
	4
	-
	-
	-

	Lowland

Hardwoods
	145
	-
	-
	-
	-
	5
	-
	-
	-
	11
	69
	60
	-

	Long Rotation

Conifers
	1,013
	-
	42
	-
	29
	546
	65
	137
	170
	-
	17
	7
	-

	Long Rotation

Oaks
	350
	-
	29
	13
	33
	-
	37
	-
	-
	18
	-
	-
	220

	Non-forested
	203
	203
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Northern

Hardwoods
	40
	-
	-
	-
	-
	-
	-
	-
	30
	-
	10
	-
	-

	Short Rotation

Conifers
	696
	-
	111
	-
	-
	-
	95
	161
	189
	140
	-
	-
	-

	Short Rotation

Oaks
	2,516
	-
	252
	123
	-
	84
	103
	131
	89
	272
	544
	63
	855

	TOTAL
	5,064
	203
	434
	207
	79
	635
	300
	438
	478
	445
	640
	130
	1,075


*All acres are approximate

The Direct and Indirect Effects of Implementing Alternative 1

No vegetative manipulation or habitat improvement projects would occur as a result of this alternative; therefore, this alternative responds to those individuals who were concerned about harvesting and controlled burn implementation.  If Alternative 1 was chosen, elements of the Forest Plan desired condition for MA 4.2 and MA 4.4, which include an increase in the variety of wildlife habitats, maintenance and establishment of grasslands, and sustained timber production, with an emphasis on reducing life-threatening and property-damaging wildfire potential and improvement of timber stand vitality and future value of wood products, would not occur in the near future.  The dominant overstory vegetative types and associated tree species would remain as presently found in the Project Area for the next decade.
Over the long-term, it is likely that long rotation conifers (red and white pines) would increase, while openings and short rotation conifers (jack pine) would decline.  Short rotation oaks would remain at existing levels or increase slightly, as short rotation conifers naturally succeed to this type.  The other vegetative groups would remain at current levels, limited by the physical capability of the land to grow and sustain these groups.
Individual tree growth and survival, and stand succession, would be subject to environmental and biological factors.  Overall net volume production for the stands would decrease.  Trees would continue to compete for sunlight, water, and nutrients.  The infestation risk of pathogens would increase as tree vitality decreases.
Forest succession would alter the stand structure from even-age canopies to uneven-age canopies, with jack pine and short rotation oak areas having the greatest amount of mortality.  The population of oak trees would remain relatively stable, declining in the larger diameters, but increasing and becoming larger where jack pine and overmature oak die out; jack pine would tend to occupy understory positions where suitable light intensity occurs.  Openings would decrease in abundance primarily due to encroachment by oaks and pines.  Non-forested vegetation types currently comprise 4% percent of the Project Area.  Under this alternative, vegetative diversity would not be improved.  Plants that prefer open conditions would slowly be replaced by species that prefer shadier conditions.  Some woody vegetation may persist through sprouting.  Overall, red pine plantations would become the oldest forest type and jack pine stands would decline in abundance and occupy age classes less than 50 years old.  Oak species and stands would remain the most numerous, although a more balanced age class distribution (between 0 and 120 years) would occur.  The dominant herbaceous species (blueberry, hair grass, sedge) would persist, with little opportunity for new desirable species to become established.  Non-native invasive plants would persist adjacent to roads and in open areas and become established where natural and human disturbances provide new habitat opportunities.
The mean C value is the average of the coefficients of conservatism assigned to the native species of Michigan (Herman et al. 2001).  The higher the coefficient of conservatism, the more conservative a species’ habitat requirements are.  For example, box elder has a coefficient of conservatism of 0, which indicates that it will grow in just about any habitat, while needlegrass has a coefficient of conservatism of 10, which indicates that it has a strong fidelity to certain types of grasslands.  In the absence of the proposed activities, canopy cover would become increasingly closed and species with a strong fidelity for prairie and barrens habitat would slowly disappear.  These species are already rare within the Project Area and would continue to decrease in population as their preferred habitats become degraded through succession to forested habitats.  Forty-one of the stands proposed for treatment have a mean C value of at least 4.5, which indicates that the vegetation in these stands closely resembles the plant communities found just prior to settlement in the early 1800’s (Swink and Wilhelm 1994).  Sixty-seven of the stands proposed for treatment have a mean C value of at least 3.5, which indicates that the stands most likely have sufficient floristic quality to be at least of marginal pre-settlement quality.  The floristic quality of these areas is such that it would be irrevocably compromised in the event of trauma or neglect (Swink and Wilhelm 1994).  Trauma in this case would include a high-intensity wildfire, while neglect would encompass the lack of prescribed fire, opening maintenance, timber harvesting, and non-native invasive plant control.  Many of the stands have only a couple individuals of species with high coefficients of conservation rather than flourishing populations.  Continued neglect of these sites would result in loss of these species as the seed in the seedbank becomes less viable over time and as canopies become more closed due to succession.
Existing and Desired Vegetation Type Objectives for Project Area

Table 3-10
	Vegetation Type
	Project Area Existing
	Forest Plan Desired

	Aspen/Birch
	2%
	10-16%

	Lowland Hardwood
	3%
	4-10%

	Long Rotation Conifer
	20%
	17-23%

	Long Rotation Oak
	7%
	15-21%

	Non-forested
	4%
	4-10%

	Northern Hardwood
	1%
	8-14%

	Short Rotation Conifer
	14%
	2-8%

	Short Rotation Oak
	50%
	13-19%

	Barrens and Savannahs
	NA
	2-5%


According to Silvics of North America: Conifers (Burns et al., 1990), jack pine begins to disintegrate after 60 years on the poorest sites.  Therefore, 47% of the jack pine stands are overmature, while 73% of the jack pine in the jack pine-oak stands is overmature.  This condition would lead to increased mortality in the next decade with a corresponding increase in fire potential.  The areas dominated by jack pine are developing a mixed conifer and hardwood understory, are exhibiting reduced growth rates, are susceptible to disease and insect infestations, and are a greater fuel hazard than other species in the Project Area.  High-intensity wildfires could have a detrimental effect on the species diversity of plants within the Project Area.
The Cumulative Effects of Implementing Alternative 1

Historically, the area was impacted in the late 1800’s and early 1900’s by logging practices, conversion of forests to agriculture and range lands, and periodic fire events.  Fire suppression has occurred throughout the Project Area in the last 100 years.  Over a long period of time with an absence of fire, herbaceous seed bank vitality gradually diminishes for herbaceous species favored by natural fire regimes.  Those species already dominating the herbaceous layer would continue to limit the herbaceous diversity, except where infrequent wildfires occur.  The combination of these conditions also makes it less likely for uncommon plant species to have genetic exchange between their populations at the landscape scale.
In the early 1800’s there were approximately 270,000 acres of pine barrens habitat in Michigan (Albert and Comer 2008).  With settlement and the resulting fire suppression, 99% of barrens habitat has converted into forested habitat through succession (Michigan Landowner Incentive Program 2005).  Fire suppression and habitat loss have contributed to a continual trend of population decline and loss of grassland plant species.  Under this alternative, species typical of prairie and barrens would slowly be lost from the area due to succession and increased canopy closure.  According to Swink and Wilhelm (1994) the best efforts of new ecosystem creation attempts rarely achieve a mean C value greater than 3.5.  When an area with a higher mean C value is destroyed through neglect or trauma, it cannot be replaced through planting or creation attempts.
Infrequent insect, fire, and wind-induced mortality events would interact with natural succession, and result in succession at a local scale (i.e. one to several acres, and less frequently, at scales larger than 10 acres).  The long-term exclusion of fire disturbance would enhance these effects, and favor accumulating those species tolerant of less frequent fires (white pine and white oak) over those species adapted to more frequent fire events (jack pine and northern pin oak).
Since the time of the Forest Plan implementation in 2006, no timber harvesting or other vegetation management activities have occurred within the Project Area.  Prior to 2006, according to available records, clearcut harvests have occurred on 241 acres, shelterwood harvests have occurred on 130 acres, and thinnings have been implemented on 221 acres.  The most recent timber sale in the Project Area was the Dusty Trail Timber Sale (Table 3-11).  Trees were planted on 118 acres, aspen clearcuts have occurred on 30 acres, and 44 acres of upland wildlife openings were maintained.

Past Forest Service Timber Sales in the County Line Fuels Project Area

Table 3-11
	Sale Name
	Status

	          Camp Stronach
	Sold 1986

	          Lonesome Polecat
	Sold 1988

	          White Rose
	Sold 1992

	          Dusty Trail
	Sold 1993


Harvests similar to those proposed in this project are being implemented in the vicinity of the Project Area (within approximately five miles of the Project Area) on NFS lands, including Manistee Barrens, Barrens Salvage, Pine Tree, Blazed Trail, Split Rail, Firewheel, and SeeSaw timber sales (Table 3-12).  There would likely be additional silvicultural treatments in the future adjacent to the Project Area.  These activities contribute towards achieving the Forest Plan’s desired condition for vegetative management on the HMNF.  The expected level of vegetation treatments on NFS lands in future decades would most likely increase over historic treatment amounts of red pine thinnings, tree planting, mature forest regeneration, and salvage harvests as the emphasis on fuels projects increases.  Private lands in the Project Area receive similar vegetation treatments; the most common activity would be mature forest and salvage harvesting.  New residential and commercial structure building would continue to reduce the amount of total forest cover and increase forest fragmentation.
The following table outlines the past, current, and tentative timber sales within five miles of the County Line Fuels Project Area.  These timber sales have been included in individual project environmental analysis documents.
This alternative does not contribute to achieving the Forest Plan’s desired vegetative composition or to the timber outputs.

Awarded or Planned (Next 5 years) Forest Service Timber Sales in or Adjacent to the County Line Fuels Project Area

Table 3-12
	Sale Name
	NEPA Document
	Fiscal Year Awarded
	Fiscal Year Planned
	Predicted Volume

(MMBF)*

	Manistee Barrens
	Manistee Barrens
	2007
	-
	1.8 MMBF

	Barrens Salvage
	Manistee Barrens
	2007
	-
	0.5 MMBF

	Pine Tree
	Manistee Barrens
	2008
	-
	3.5 MMBF

	Blazed Trail
	Manistee Barrens
	-
	2010
	1.8 MMBF

	Split Rail
	Manistee Barrens
	-
	2010
	1.2 MMBF

	Firewheel
	Manistee Barrens
	-
	2010
	2.7 MMBF

	SeeSaw
	Manistee Barrens
	-
	2011
	2.6 MMBF

	Shoo Fly
	County Line
	-
	2013
	2.4 MMBF

	County Line
	County Line
	-
	2014
	2.4 MMBF

	TOTAL
	
	
	
	18.9 MMBF


* MMBF = 1,000,000 board feet

The Direct and Indirect Effects of Implementing Alternative 2

Under Alternative 2, vegetative treatments would occur, as displayed in Table 2-1.  Red pine stands, with an average tree diameter greater than 6 inches and stocking levels exceeding 95%, would be thinned using commercial harvests.  Numerous jack pine and jack pine-oak stands would be commercially harvested to promote the regeneration of oaks and decrease the abundance of jack pine.  Mechanical site preparation and planting would occur in some areas to sustain productivity of regenerated forestland.  Some of the jack pine and jack pine-oak stands would be converted to barrens, using commercial harvests followed by prescribed burning.  Existing upland, non-forest areas would be maintained using non-commercial methods.  Prescribed burning would occur in some upland vegetation areas, either separately or in combination with other treatments.
Reducing the number of trees per acre would improve residual tree vigor and growth rates, modify structural diversity, and promote understory diversity by opening up the canopy and reducing competition for water, nutrients, and sunlight.  Harvests would reduce the number of trees per acre based on the objectives of maintaining adequate growing conditions (thinning and sanitation), creating adequate regeneration conditions (shelterwood), or establishing less dense forest conditions (barrens).  Non-commercial treatments would be used for the same objectives, but where other conditions (e.g., wet ground, small trees, and efficacy of treatment) preclude commercial harvesting.
Thinning red pine plantations to 80% of full stocking would satisfy individual tree growing needs for 15-20 years, and perpetuate the dominance of red pine in an even-age structure.  Approximately 315 acres of red pine would be thinned (see Appendix A for specific treatment unit descriptions).  Thinning would improve the growth of the residual stands, maximize the timber value over the long-term, increase tree vitality, decrease risk from pathogen infestation, and promote understory vegetation growth.  Retained mature oak, maple and other species as individuals would provide some species and structural diversity.
Regenerating jack pine areas would remove approximately 50% of the smaller and less desirable tree species (shelterwood), and retain sufficient seed bearing and shade providing mature trees to establish and promote the growth of new and/or existing desired tree species.
Approximately 103 acres of jack pine and jack pine-oak would be regenerated through shelterwood harvests; these areas would also be treated for natural and artificial reforestation with either prescribed fire and/or mechanical equipment.  These areas would develop two canopy layers within 10-20 years as the seedlings and sprouts develop.  Emphasis would be on retaining red and jack pine trees with a variety of diameter and heights, as well as hardwood species, which would result in a future mixed stand.  Hair-grass, blueberry, sedge species, and oak and pine seedlings and saplings would dominate the lower canopy layers.  The shelterwood harvest would leave more residual trees than a clearcut, therefore providing more shade overall to the units.  By reducing the amount of direct sunlight to the forest floor, it is likely that the units would regenerate to a more mixed stand with a higher number of mixed hardwood stems than red and jack pine stems.  This would improve the growth of the residual stands, maximize the timber value over the long-term, increase tree vitality, decrease risk from pathogen infestation, improve wildlife habitat for early successional species, and promote the understory vegetation growth.
Approximately 349 acres of jack pine and jack pine-oak stands would be regenerated to mixed hardwood and mixed conifer stands through sanitation harvests to improve stand quality and health, reduce wildfire potential, and to improve wildlife habitat for early successional species.  The stands identified for this treatment show signs of decline and have high potential for insect and/or pathogen outbreak.  Immediately following the sanitation harvests, stands would be relatively open.  The jack pine sanitation harvests would be revegetated to either a mixed hardwood forest type through natural regeneration or a mixed pine system through a combination of natural or artificial regeneration.  The herbaceous understory would diminish with the increasingly closed canopy conditions.  A minimum of 9 reserve trees per acre and all snags that do not pose a safety hazard would be left in the harvest areas, individually or in clumps.  These would provide potential habitat and stand diversity for threatened, endangered, and sensitive species and other wildlife, thereby promoting biological diversity.

Approximately 305 acres of jack pine, jack pine-oak, and utilizing clearcut harvests.  Clearcut harvests are designed to encourage the establishment of reproduction through the removal of the mature timber.  The potential future value and net volume growth would increase as the growth is concentrated in a new crop of trees rather than the mature red pine, jack pine, and poor quality oaks that currently exist in the stand.  Trees between 1 and 5 inches in diameter would be treated to promote natural regeneration, and supplemental pine seedling planting would be used where adequate natural seedling densities are not obtained within the first decade following the clearcut treatments.  An even-age structure would result when these pine and oak areas are regenerated using these treatments.
Approximately 241 acres of jack pine and jack pine-oak forest would be managed as barrens and treated to reduce tree density, which would also decrease the rate of spread of wildfire and facilitate prescribed fire use.  The stands chosen for this treatment would be removed from the commercial forest land base of the HMNF.  This treatment would alter species composition by reducing jack pine and promoting black oak, northern pin oak, and numerous herbaceous species.  The canopy layer would be reduced by approximately 50%, resulting in a less dense pattern of individuals/groups; thereby increasing exposure of the herbaceous layer to full sunlight.  Trees and shrubs between 5 and 7 inches in diameter would be top-killed by prescribed fires to promote natural regeneration of desired woody and herbaceous species.  A one-canopy layer, dominated by oaks with a ground cover of herbaceous plants, would form an even-age structure.  Native grass and forb species may be seeded after the first prescribed fire as necessary to increase species diversity and augment sparse populations of native grasses and forbs.  Prescribed fires would take place after fuelbreaks are established.  Fuelbreak stands would preferentially retain oaks and other species (white and red pine, red maple, and native shrubs) over jack pine, and emphasize retaining oaks over 9 inches in diameter.  These areas would remain classified as forested stands, despite the low tree density, and continue to be stratified into appropriate age classes as determined by the overstory.  However, these stands would be taken out of the HMNF’s timber base and would no longer be managed as stands suitable for timber management.
Upland openings and habitat maintenance totaling approximately 120 acres would occur through a combination of mowing, brushing, girdling, and controlled burning.  Approximately 104 acres of the upland opening maintenance would be accomplished through controlled burning (see Appendix A).  The purpose of the controlled burn would be to simulate growth of grass and forbs and discourage encroachment of trees.  Grasses and forbs associated with grasslands have evolved and adapted to the frequent occurrences of fire, which reduces plant competition and assists in the reproduction of the species.  The controlled burn would be of low-intensity and be confined to the ground cover layer.  The burn would be short in duration, consume primarily grasses and litter, and be conducted under wind and temperature conditions that provide for public safety, private property protection, and maximize smoke dispersal, as specified in the burn plan.
Approximately 1.65 miles (about 20 acres) of shaded linear fuelbreaks would be created and maintained under this alternative.  A linear fuelbreak consists of a 100 foot treatment along either one or both sides of specified roads, or along private/public property lines, where the majority of hazardous fuel greater than 3 inches in diameter would be piled, leaving enough shade to discourage pure jack pine regeneration and encourage a hardwood-pine forest.  These linear fuelbreaks would remain a part of the larger stand in which they are created and would, therefore, remain in the HMNF’s timber base.
Prescribed fire would be used on its own, or in conjunction with mechanical treatments, to increase or maintain herbaceous and low woody vegetation species diversity and structure.  Alternative 2 would use prescribed fire on approximately 413 acres of red and jack pine stands, jack pine-oak stands, and upland openings.  The frequency of the burns would range from once every two or three years to once during the lifetime of this project (approximately 10 years).  Approximately 104 acres of upland openings would be burned without accompanying mechanical treatments.  Prescribed fire would alter species diversity, promoting herbaceous and woody vegetation favored by fire disturbance, and reduce target species (i.e., pine and oak) depending on the intensity and frequency of the fire.  Supplemental seeding of herbaceous species would be used to augment native species diversity.  In addition, prescribed fire would augment an even-age structure in forested areas, favoring older age classes dominated by trees greater than 8-10 inches in diameter having more resistance to heat induced mortality than smaller diameter trees.
Fire has been a historic component of prairie and barrens ecosystems.  The stands proposed for broadcast burning, opening maintenance, and/or barrens restoration have multiple species of grassland plants, including indicator species for prairies and barrens, and many of these stands also have species with a coefficient of conservatism of 9 or 10.  All of the stands proposed for broadcast burning have a mean C value greater than or equal to 3.5 and all but 4 of the stands have a mean C value of at least 4.5.  A mean C value is the average of the coefficients of conservatism of the species in a stand.  A mean C value greater than or equal to 4.5 indicates that the stand is of high enough floristic quality that it is most likely a high quality, intact, remnant plant community comparable to pre-settlement vegetation.  A mean C value of at least 3.5 indicates that the stand has sufficient floristic quality to be at least of marginal pre-settlement quality.  The combination of the presence of multiple species associated with grasslands, indicator species of barrens and prairies, species with high coefficients of conservatism, and stands with a mean C value greater than or equal to 3.5,  indicates that this area has remnants of high quality barrens and prairie habitat.  Restoring or maintaining these areas through prescribed fire, opening maintenance, canopy thinning or removal, and NNIP treatment would maintain habitat for sensitive plant species as well as the floristic diversity and integrity of the area.  The combination of opening the canopy and introducing prescribed fires would help maintain the current population of barrens and prairie plants and create an opportunity for these species to expand their populations.  MA 4.2 includes the goal and objective of managing “permanent openings and/or grasslands to meet species viability needs” and a planning guideline that “native prairies–jack pine barrens-may be established where prairie plant species, such as rough fescue, pale agoseris, big and little bluestem, are abundant” (Forest Plan 2006).  MA 4.4 includes the same goal and objective with the addition of managing for mesic grassland habitats.  Alternative 2 supports the goals and objectives of the Forest Plan in respect to grassland maintenance and restoration.
It is anticipated that the prescribed burning would have little effect on the overstory trees retained after harvesting or non-commercial treatments.  The prescribed burning would be of low-intensity, with pockets of higher intensity, depending on the fuel loading in small, isolated areas of burn units.  Most of the areas to be burned are populated by species that are adapted to fire (jack pine, red pine, and most oaks) and would, therefore, be expected to experience little mortality following the burns.  Some species that are more vulnerable to fire (white pine, white oak) would experience higher levels of mortality.  These species are infrequent within potential burn areas and would not be protected during burning operations to allow for more natural, large-scale ecosystem burns and to aid in the ease and safety of conducting these burning operations.  The effect of this burning would be to reduce the overall amount of pine regeneration, by directly killing pine seedlings and saplings.  The effects of fire on hardwood regeneration, primarily oak reproduction, would result in the top-killing of seedlings and saplings.  However, hardwood regeneration, and especially oak seedlings and saplings, are able to survive and thrive following burning, by sprouting and suckering from roots that are able survive low-intensity burns.

Burning would also affect existing regeneration, and post regeneration response; those species best adapted to fire would benefit (extensive post fire sprouting in the case of the oaks), and by stimulating ground, duff and soil layers to be more suited for herbaceous germination and survival.
Ground disturbance relating to timber harvesting would occur in the treatment units selected for harvest.  This disturbance, coupled with the opening of the canopy in these units, would potentially create habitat that would encourage the spread of non-native invasive plants (NNIP).  The NNIP infestation level is likely to be increased in the more heavily disturbed areas of the project, especially in landings and road reconstruction areas.  The heavy equipment activity and post-harvest recreational vehicle traffic would also serve as introduction and dispersal vectors along utility and transportation corridors.  Equipment cleaning clauses in the timber contracts should reduce the potential for logging equipment to spread NNIP to relatively uninfested sites.  After the timber harvest activities are completed, landing sites and closed roads would be rehabilitated to encourage revegetation and minimize the potential for new introductions and the spread of invasive species in the Project Area.  Monitoring of previous projects has shown this mitigation to be effective.  The proposed NNIP control treatments would reduce the potential of these species increasing following implementation of the proposed treatments.  Indirect effects of the proposed treatment would be a reduction of species that aggressively out compete and replace native vegetation.
The Cumulative Effects of Implementing Alternative 2

Alternative 2 contributes to achieving the Forest Plan’s desired condition and the HMNF’s timber outputs.  It also supports the Forest-wide goal and objective of restoring and maintaining savannas and dry grasslands, which include barrens, in areas where they were known to previously occur, to provide for habitat diversity and meet species viability needs.  Selection of this alternative does not preclude future analysis or implementation of on-going management proposals within the Project Area.
There would likely be additional silvicultural and habitat improvement treatments in and near the Project Area in the reasonably foreseeable future.  Future thinning treatments would be implemented at approximately 15 to 20 year intervals.  Upland opening and stand improvement activities would continue to be implemented, depending on site-specific conditions.  The combined vegetative treatments that have occurred and are planned in the area, in conjunction with the proposed activities would improve vegetative diversity and would continue to improve age class diversity in the Project Area and across the HMNF.

The frequent use of fire as a disturbance element would enhance the even age structure of individual and aggregate forest areas and favor accumulating woody and herbaceous species tolerant of frequent surface (understory) fires and partially shaded forest floor conditions, such as oaks and blueberry.  Where no treatments occur, infrequent insect, wildfire, and wind induced mortality events would interact with natural succession, and result in succession at a local scale (i.e. one to several acres, and less frequently at scales larger than 10 acres) and thereby slowly develop uneven-age canopy structures.
Activities on other ownerships adjacent to the Project Area would be the same as in Alternative 1.  The cumulative effects for Alternative 2, 3, and 4 are similar to Alternative 1 as it relates to private property adjacent to the Project Area.
Past, present, and future foreseeable actions would improve the growth of the residual stands, maximize the timber value over the long-term, increase tree vitality, decrease risk from pathogen infestation, improve wildlife habitat for early successional species, and promote the understory vegetation growth.  The treatments would achieve the project’s objective of sustaining forest health and vegetative diversity, while reducing the continuity of the crowns and lowering the possibility of a high-intensity crown fire.  The harvests would protect adjacent stands, private and public lands surrounding the Project Area, and the stands themselves from damaging wildfires.
The Direct and Indirect Effects of Implementing Alternative 3

The vegetative treatments that would occur in Alternative 3 are similar to those proposed in Alternative 2, with the exception of clearcut harvesting and sanitation cutting, which have been dropped from Alternative 3.  The overall amount of vegetative treatments would be reduced with an emphasis on those considered critical to reducing the fuel hazard in the Project Area.  There would be an overall reduction in mechanical treatments of 10% and a decrease in prescribed burning and other fuels treatments by 20%.  Approximately 78 acres would be burned without accompanying mechanical treatments.
Under Alternative 3, more acres are proposed for broadcast burns, the stands are more interconnected, more stands are proposed for both broadcast burning and barrens restoration, and more stands that have a mean C value greater than or equal to 4.5 are proposed for broadcast burning than in Alternatives 1, 2, or 4.  The activities proposed in Alternative 3 creates conditions more favorable for the propagation of prairie and barrens plants and  the exchange of genetic material among prairie and barrens plants currently in the area.  The greater inter-connectedness of the burned areas better satisfies the Forest Plan guidelines for MA 4.2 and MA 4.4 in that dry grasslands are to be managed in 250 acres or larger in Landtype Associations 1 and 2 and to manage multiple habitats as blocks when they are within 1 mile of each other.  In addition, Alternative 3 proposes a broadcast burn and barrens restoration for the stand that contains Hill’s thistle as well as thinning and broadcast burning in an adjacent stand.  Alternative 2 proposes clearcutting with site preparation for jack pine and oak regeneration, which is less beneficial for Hill’s thistle.  According to the Forest FEIS that accompanies the Forest Plan, where dry, open, and RFSS such as Hill’s thistle are found, management activities would maintain habitat for them and if possible suitable habitat should be expanded.
For the units dropped from this alternative, the effects would be similar to that of Alternative 1.

The Cumulative Effects of Implementing Alternative 3

The cumulative effects of Alternative 3 are similar to Alternative 2.  Alternative 3 contributes to achieving the Forest Plan’s desired condition and to the HMNF’s timber outputs.  It also supports the Forest-wide goal and objective of restoring and maintaining savannas and dry grasslands, which include barrens, in areas where they were known to previously occur, to provide for habitat diversity and meet species viability needs.  Selection of this alternative does not preclude future analysis or implementation of on-going management proposals within the Project Area.
There would likely be additional silvicultural and habitat improvement treatments in and near the Project Area in the reasonably foreseeable future.  The combined vegetative treatments that have occurred and are planned in the area, in conjunction with the proposed activities would improve vegetative diversity and would continue to maintain the aspen type and improve age class diversity in the Project Area and across the HMNF.  Activities on other ownerships adjacent to the Project Area would be the same as in Alternative 1.
The Direct and Indirect Effects of Implementing Alternative 4
The vegetative treatments that would occur in Alternative 4 are similar to those proposed in Alternative 2.  The overall amount of vegetative treatments would be reduced with an emphasis on those considered critical to reducing the fuel hazard in the Project Area.  There would be an overall reduction in mechanical treatments of 27% and a decrease in prescribed burning and other fuels treatments by 45%.  Approximately 82 acres would be burned without accompanying mechanical treatments.
Under Alternative 4, fewer acres are proposed for broadcast burns, the stands are less interconnected, fewer stands are proposed for both broadcast burning and barrens restoration, and fewer stands that have a mean C value greater than or equal to 4.5 are proposed for broadcast burning than in Alternatives 2 or 3.  Alternative 4 would maintain and restore more prairie and barrens habitat than Alternative 1, but less than Alternatives 2 or 3.  Alternative 4 proposes a broadcast burn and barrens restoration for the stand that contains Hill’s thistle as well as thinning and broadcast burning in an adjacent stand.  Alternative 2 proposes clearcutting with site preparation for jack pine and oak regeneration, which is less beneficial for Hill’s thistle.  According to the Forest FEIS that accompanies the Forest Plan, where dry, open, and RFSS such as Hill’s thistle are found, management activities would maintain habitat for them and if possible suitable habitat should be expanded.
For the units dropped from this alternative, the effects would be similar to that of Alternative 1.

The Cumulative Effects of Implementing Alternative 4

The cumulative effects of Alternative 4 are similar to Alternative 2.  Alternative 4 contributes to achieving the Forest Plan’s desired condition and to the HMNF’s timber outputs.  It also supports the Forest-wide goal and objective of restoring and maintaining savannas and dry grasslands, which include barrens, in areas where they were known to previously occur, to provide for habitat diversity and meet species viability needs.  Selection of this alternative does not preclude future analysis or implementation of on-going management proposals within the Project Area.
There would likely be additional silvicultural and habitat improvement treatments in and near the Project Area in the reasonably foreseeable future.  The combined vegetative treatments that have occurred and are planned in the area, in conjunction with the proposed activities would improve vegetative diversity and would continue to maintain the aspen type and improve age class diversity in the Project Area and across the HMNF.  Activities on other ownerships adjacent to the Project Area would be the same as in Alternative 1.
Soil Productivity and Air and Water Quality

Resource-Specific Information & Existing Condition

Soil Productivity
The Project Area (Forest Service management units designated as compartments 330, 337, 338, 339, 340, 341, 342, and 343 located in T20N, R16W, Sections 1-8, 11-14, and 16 of Freesoil Township, Mason County, MI) is located on an outwash plain, an area of deep sand and gravels left at the end of the last glacial period.  The Forests’ Ecological Classification system describes its landscapes at various inventory scale units, from the largest, Landtype Association/Group (LTA, thousands of acres) to the smallest, Ecological Landtype Phase (ELTP, one to perhaps a few hundred acres).  LTA’s correspond with how large scale topographical features (hills, plains, lowlands) were generated by the retreating glaciers.  ELTPs descriptions include more specific information on local soil and vegetation properties, (including site index) and reflect potential late succession forest vegetation cover types.  LTA and ELTP descriptions for the Project Area and the Forest are summarized in Cleland et al. (1993).
The soils of the Project Area are derived from coarse sands and gravels; the depth to the water table ranges from greater than 15 feet to the surface, depending on subsoil and surface soil textures and arrangements.  Soil productivity can be expressed as the average annual increment of wood produced for each combination of ELTP and Dominant Vegetation Group (USDA-Forest Service Compartment Prescription Handbook FSH 2409.21d).  Table 3-13 summarizes the important landscape characteristics in the Project Area.
Landtype Associations and Related Features in the Project Area
Table 3-13
	LTA’s
	Landtype Association Group
	Soil Features
	Dominant Vegetation Group(s)
	Representative ELTP’s

	1 - 6
	Sandy Plains
	Poorly-developed, excessively well to restricted drained sands.
	Short and long rotation conifers, short rotation oak, non-forested
	10 - 12: Black oak white oak/blueberry on excessively well drained sands of outwash plains; sandy clay loam bands and water tables 6’-15’ may occur.

	7, 8
	Low Sandy Hills
	Moderately developed, well to excessively well-drained sands.
	Long rotation conifers and oaks, non-forested
	20 - 21: Mixed oaks-red maple/ starflower on well to excessively well drained sands on ice contact and overwashed topography; sandy clay loam bands and water tables 6’-15’ may occur.  

	14
	Low, Wet Areas
	Organic deposits > 8” and water table at or near the surface year long.
	Non-forested, lowland hardwood and conifer
	72: Red oak red maple/ leatherleaf-blueberry on somewhat poorly drained acid sands; perennial water table 30”-40” OR 81: black spruce-tamarack/Labrador tea acid and organic soils (bogs); ponding and open water occurs.


Soil productivity values for private lands areas may be quantified using the measurements contained in the Soil Survey of Mason County, Table 8 (Woodland Management and Productivity).
The analysis area for the direct and indirect effects of the treatments on soil productivity is confined to the individual areas where ground disturbing treatments using mechanical equipment and prescribed fire activities are proposed within the Project Area.  The analysis area for cumulative effects on soil productivity includes NFS lands where proposed activities would occur, federal and private lands within ¼ mile, and vehicle use on Forest and County roads.
Air Quality

The Project Area is not in a priority I or II area regulating emissions of particulate matter into the airshed (Michigan Department of Environmental Quality (MDEQ) 2002).  The primary source of other air pollutants are manufacturing and vehicle emission sources, the majority of which are transported from distant point and non-point sources to the Project Area (MDEQ 2002).
The analysis area for the direct, indirect, and cumulative effects of the treatments on air quality is Lake, Mason, Manistee, and Wexford Counties.  This area was selected because particulates and gases that affect air quality are generated within, or transported to, these counties.
Water Quality
The Big Sable River watershed, which includes the sub-watersheds of Freeman and Ritters creeks, consists of approximately 24 miles of mainstream and a number of smaller tributaries that flows through Lake and Mason Counties and empties into Hamlin Lake.  The watershed area is approximately 178 square miles and is approximately 70% forested.  The Little Manistee River watershed, which includes the sub-watershed of Tank Creek, consists of approximately 70 miles of mainstream and a number of smaller tributaries that flows through Lake and Mason Counties and empties into Manistee Lake.  The watershed area is approximately 227 square miles and is approximately 81% forested.  The Gurney Creek watershed consists of approximately 7 miles of mainstream and a number of smaller tributaries that flows through Manistee and Mason Counties and empties into Lake Michigan.  The watershed area is approximately 19 square miles and is approximately 70% forested.  As mentioned in the soils description the Project Area consists of a variety of soils, but mostly they are well to excessively well drained sandy soils, which are highly permeable.  This high permeability reduces runoff, enhances water filtration, and leads to a high proportion of groundwater input into streams that ultimately lead to stable flow regimes.
The area of analysis for direct and indirect effects on water quality is the Project Area, which includes portions of the Big Sable River, Little Manistee River, and Gurney Creek watersheds.  The Project Area is entirely within these three watersheds and therefore any impacts to water resources would be limited to one of these three watersheds.  The area of analysis for the cumulative effects on water quality is entire area of the Big Sable River, Little Manistee River, and Gurney Creek watersheds.
The Direct and Indirect Effects of Implementing Alternative 1

Soil Productivity

There would be no changes to soil resources resulting from mechanical treatments under Alternative 1.  Without harvesting, total biomass levels would continue to increase throughout the Project Area.  Soil productivity levels would remain similar, or increase, as organic matter accumulated within the upper soil profile.  This would occur as the forested stands mature, and no events occur that export or reduce litter and biomass.  Taking no action would result in the highest above and belowground biomass levels (Pritchett and Fisher 1987).

Soil compaction would continue to recover from past management activities as surface and below ground biomass is accumulated, natural wetting-drying-freezing events occur, and soil micro-fauna activity reduce the bulk density of affected areas (Greacen and Sands 1980).  Compacted soils lose productivity because of diminished water-holding capacity and organic matter reductions; the amount of productivity loss depends on the soil texture, as well as the depth and persistence of the compaction.  Recovery from compaction could take from 8 to 12 years following commercial harvests that used tree-length skidding, and up to 40 years on roads intermittently used to remove timber products (Greacen and Sands 1980).  Soil erosion would continue at locations, such as roads and recreation trails, where the slope exceeds 2% and ground vegetation is sparse or non-existent (Pritchett and Fisher 1987).  Taking no action would cause no additional forested areas to be affected by soil compaction and erosion.
However, if no activity was undertaken and a high-intensity wildfire was to occur in the Project Area, the effects on the soils of the Project Area would be extensive.  There would be an increased potential for soil erosion (from equipment use and lack of ground cover), loss of nutrients (volatilization of leafy and small woody vegetation), and possible sterilization of the soil from extreme temperatures.  All these effects have the potential for long-term damage to soil resources of the Project Area.

Air Quality

Air quality within the proposed treatment areas would be slightly affected by exhaust emissions which contain particulates and oxides of nitrogen and sulfur; and by similar emissions, including ozone, generated from distant sources, primarily by fossil fuel power plants, vehicles, and subsequently transported to the Project Area.

If a wildfire were to occur in the Project Area, the effects on the airshed of the Project Area could be extensive, but of relatively short duration.  There would be an input of smoke into the airshed commensurate with the wildfire scale, resulting in negative impacts from fine particulates (PM 2.5 and PM10) less than 10 micrometers in diameter and nitrogen oxides, carbon monoxide, and volatile organic compounds (MDNR 1998).  These impacts negatively affect the air quality for those people located downwind from the fire and produce large amounts of smoke on roadways throughout the downwind area.  While these impacts have the potential to be quite extensive, the longevity of the impacts would be temporary, i.e., a few hours to one or two days.
Water Quality

There would be no direct or indirect effects resulting from National Forest management activities.  However, if no activity was undertaken and if a large scale wildfire were to occur, the effects on the watersheds of the Project Area could be extensive.  With the increased potential for soil erosion and loss of nutrients, lake and streams of the area could experience increased sediment loading, and mobile nutrients (nitrogen especially) could be leached into the ground water.  In addition, this increased soil erosion could also result in increased nutrient inputs into lakes and rivers of the Project Area, which could result in algae blooms that would negatively impact plant and animal resources of these water bodies.  All these effects have the potential for long-term damage to water resources of the Project Area.
Road maintenance and improvements within the Project Area are largely the responsibility of the Mason and Manistee county road commissions; minor amounts of road maintenance are performed by the Forest Service at recreation sites.  The network of public roads degrades water quality by providing non-point sources of sediment and other pollutants into the waterways of the Project Area; these problems are caused either by location (roads adjacent to permanent water sources) or maintenance practices, such as channeling runoff.  Private roads are numerous throughout the Project Area, and contribute to these same effects.
The Cumulative Effects of Implementing Alternative 1

Soil Productivity

The impact of taking no action would incrementally increase soil productivity on NFS lands within the Project Area.  Dead and down timber, especially near roads and on private lands, would be removed for use, principally as firewood.  As individual groups of trees, shrubs, and herbaceous species complete their life cycles, general levels of biomass and soil organic matter accumulation would exceed removals and slightly benefit soil productivity.  Salvage of dead and down trees, or harvests of green timber on private land within the Project Area would potentially have very small impacts to the productivity of NFS lands.  The short-term loss of litter fall from forested areas onto adjacent lands would be insignificant on sustaining site productivity if these private lands remained in a forested, or partially forested, condition.

Currently, areas of eroding and compacted soils occur on public and private road locations, motor-use recreation trails, and on areas where past and future timber harvest areas (especially skid trails and landings) have received concentrated equipment use.  Soil compaction, rutting, puddling, and erosion would continue to occur on areas throughout the Project Area subject to motor vehicle use.  The areas affected by past harvesting and other mechanical equipment use, landings, and skid trails would continue to slowly recover through natural processes if critical physical thresholds were not exceeded in the past, and if vegetative cover were maintained (Greacen and Sands 1980).  The most severely affected locations, such as permanent roads, and legal and illegal motorized vehicle use areas, would continue to be adversely effected unless maintained within design standards, relocated, or eliminated.

Soil organic matter inputs on NFS lands, private land management activities, and continuing soil impacts would incrementally add to the effects of past, present and reasonably foreseeable activities on soil productivity.  Forest Plan standards and guidelines and site specific mitigation measures on past National Forest treatments have protected long-term soil productivity, and would be included in reasonably foreseeable NFS land management projects.  Soil productivity on private lands and public roads subject to similar vegetation and transportation activities could be impaired if specific practices do not comply with the guidelines contained in the Soil Survey of Mason County, Table 8 (Woodland Management and Productivity) and Table 16 (Engineering Index Properties).
Air Quality

Taking no action would not affect air quality within the Project Area.  Motor vehicle use associated with transportation and motorized recreation would likely increase in the future, increasing emissions from these vehicles throughout the Project Area.  There would be no emissions generated by vegetation treatments; however, downwind transport of pollutants generated elsewhere would also continue to affect this vicinity.  If a large scale wildfire were to occur, large amounts of smoke, with accompanying particulates and pollutants, would impact adjacent downwind (short distance) and smoke dispersal (long distance) areas.  These events would likely happen during the period March-November and could impact any area in the vicinity of the Project Area, depending on environmental factors such as wind speed and direction and atmospheric stability (inversions).

Alternative 1 would not incrementally add to the effects of past, present, and reasonably foreseeable activities within the Project Area.
Water Quality

A variety of projects, designed to reduce the impacts of a permanent public road system, have occurred in the Big Sable, Little Manistee, and Gurney Creek watersheds, including sediment load reduction activities, stream crossing stabilization, stream bank stabilization, stream bank restoration, sand removal and improving or reconstructing damaged roadways, culverts and bridges.  On-going and future projects would concentrate on improving water quality by reducing sediment delivery and stream bed-load, and reconstructing damaged or obsolete public transportation system components.
The duration and magnitude of public and private road use, maintenance, and improvement activities would incrementally add to the effects of past, present and reasonably foreseeable activities in the two watersheds.

The Direct and Indirect Effects of Implementing Alternative 2

Soil Productivity

Under the Alternative 2, the effects on the Project Area’s soil resource would be local in scale and minor in intensity.  The well-drained, sandy soils and relatively flat terrain where thinning, shelterwood, sanitation, barrens restoration, and clearcut harvests are proposed (Table 2-1) would minimize the potential for compaction caused by equipment use.  Tree-length harvesting of pine trees would be permitted to facilitate reduction of fuel less than 4 inches in diameter.  Greater soil compaction and mineral soil exposure and displacement would occur using tree-length harvesting equipment, especially on collector skid trails and landing sites (Lanford and Stokes 1995, Gingras 1994), as compared to cut-to-length equipment, but would not be detrimental to soil productivity if a small percentage (i.e. <15%) of the each harvest area received these impacts (USDA-Forest Service Eastern Region Handbook 2509.18, Chapter 2).

Removing the majority of conifer woody material less than 4 inches in diameter for all treatment areas would export approximately 23% more nutrients than a stem only harvest (Alban 1988).  Inherent soil reserves, atmospheric inputs, the residual mature trees, natural and planted ground seedlings, and herbaceous cover recovery and establishment would maintain the productivity of all except shallow and highly siliceous sites (Pritchett and Fisher 1987).  Harvesting during periods of non-saturated soil conditions and plant dormancy (e.g., after October 1) would also sustain site productivity (Hallett and Hornbeck 2000).  Retaining all hardwood material less than 4 inches in diameter would allow this topwood to reduce the negative effects of soil compaction and nutrient export, help retain above and below-ground organic matter, and provide a substrate for fungi, bacteria, and other micro-organisms in the soil (Lanford and Stokes 1995, Gingras 1994).  Monitoring of recent timber sale projects has shown this to be an effective mitigation measure.

Skid trails and low standard roads occupy a small percentage of the area, and organic matter removal or relocation caused by truck use on existing roads, and temporary road and landing construction, would not cause a measurable loss of inherent soil productivity if properly mitigated.  The planned location for skid trails and temporary roads and landings for the treatment units would not be placed near riparian areas, and would be placed on slopes less than 15% and 5%, respectively.  Prompt revegetation of these sites, using either natural or supplemental methods (e.g., traffic barriers, water-bars, and herbaceous seeding) would stabilize the disturbed areas and reduce erosion.  Mechanical equipment use to till and seed herbaceous species would have small additional soil compacting and disturbing effects, principally within areas already impacted by heavier equipment.
Prescribed fire effects on soil physical and chemical properties depend on the amount and duration of soil heating and soil moisture content when the fire occurs.  These effects include increasing temperature of surface layers, reducing infiltration rates and the organic component of the surface layers, loss of volatile and leached nutrients, and reducing microbe populations in the soil profile (Choromanska and DeLuca 2002).  Boerner and Brinkman (2003) found that, especially on more mesic sites, prescribed fire could slow nutrient recycling by increasing the amount of recalcitrant organic matter (charcoal effects).  Prompt re-vegetation with permanent woody and/or herbaceous vegetation would restore physical properties (temperature, infiltration) and nutrient leaching (calcium, magnesium, potassium) similar to that of pre-fire conditions (Pritchett and Fisher 1987).  Natural recovery of microorganisms (invertebrates, fungi, bacteria) would occur over a period of one to three years (Ahlgren and Ahlgren 1965).  Soil carbon levels and profiles would be affected by the type of vegetation dominating after the fire: where woody species dominate, carbon balances are restored to pre-fire conditions as the trees mature.  In contrast, where herbaceous species are dominant, both the amount and location of soil carbon are changed (Miller and Donahue 1990).  Total nitrogen losses, incurred by volatilization and leaching, are compensated by increased mineral forms (available to plants) of nitrogen due to increased mineralization rates (Pritchett and Fisher 1987) and atmospheric inputs (Boerner and Brinkman 2003).
An estimated 14 miles of control line would be required to conduct all the broadcast burns.  While not all burn units, and their accompanying control lines, would be burned at the same time, it can be assumed that control lines established using mechanical equipment would increase the potential for soil erosion.  However, this potential for erosion would be mitigated because the topography of the area is generally flat and erosion potential would be reduced by the lack of slope, existing roads frequently serve as control lines, control lines would be temporary and be established shortly before ignition, and after the prescribed burn has been conducted the control lines would be rehabilitated.
Treatments would comply with the State of Michigan Best Management Practices (BMP’s) for harvesting (MDNR 1998) and (USDA-Forest Service Eastern Region Handbook 2509.18, Chapter 2).  Mitigation for soil compaction, mineral soil displacement, and nutrient export can be found in Chapter 2.  Mitigation for skid trails, landings, and low standard roads can also be found in Chapter 2.
The Project Area has a mixed ownership of NFS and private lands; the private land is primarily used for agriculture, permanent and seasonal residences, and recreation.  Operating motor vehicles and Off Road Vehicles (ORVs) on public and private roads and trails causes soil compaction and displacement, and on NFS lands, use of these vehicles occurs in unauthorized locations especially while gathering firewood.  Amacher and O’Neill (2004) demonstrated through the use of a small penetrometer that soil compression in compacted trails and areas were 2 and 3 times as great as adjacent undisturbed areas.

Air Quality

Implementing the harvesting activities of Alternative 2 would have minor adverse, local effects on air quality (Liu 2004).  Exhaust emissions and some additional road dust from logging equipment would affect short-term air quality.  The closest residences and commercial uses to the Project Area are adjacent to treatment sites or public roads, e.g., less than 50 yards.  Approximately 59% of the area affected by mechanical vegetation treatments would receive either a broadcast or pile/burn treatment (769 acres burned out of a total of 1,313 acres treated).  The majority of the prescribed fire treatments would occur as broadcast burning (Table 2-1).

Implementing the prescribed burning activities of Alternative 2 would have temporary effects on the air quality in the Project Area.  This impact on air quality would be dependent on a number of factors including: type of burn, fuel moisture, weather conditions, and the number of acres treated per prescribed burn (USDA Forest Service 2002), and an individual’s exposure to the smoke.
Broadcast Burn: The effects of broadcast burning (burning of surface fuels over a specific area), on air quality would be substantial, but these impacts would be limited in time and scale.  Broadcast burning typically takes place in either the spring or the fall, when a combination of wind speed and fuel moisture content conditions are appropriate for the goals of the prescribed burn.  Broadcast burns create a relatively large volume of particulate and gas in the smoke, and the direction and dispersal pattern of the smoke is critical to implementing the prescribed burn and mitigating undesirable effects.

Broadcast burning after a harvest would comprise all three combustion stages: flaming, smoldering, and residual.  Flaming combustion is the most efficient type of combustion and usually tends to emit the least amount of pollutants compared with the mass of fuel consumed.  Smoldering combustion is common in duff and woody material with high fuel moisture content; consequently, combustion efficiency is lower, resulting in more particulate emissions generated than during the flaming stage.  Residual combustion is an independent process following the flaming stage, and is characterized by little smoke and is composed mostly of carbon dioxide and carbon monoxide (USDA Forest Service 2002).
A prescribed burn plan is developed for each area to be treated that includes acceptable and unacceptable burning conditions, including wind factors that would minimize the impacts downwind of the prescribed fire.  Prior to any prescribed burn ignition, actual fuel and weather conditions are compared to those identified in the prescribed burn plan and used to assess the direction the smoke would travel, how high in the atmosphere the smoke would be lifted, and how it would be dispersed by surface and transport winds.  The air quality would be reduced immediately downwind from where the smoke is generated, and where it contacts the ground again, if little smoke dilution in the atmosphere occurs prior to this settling.

Pile and Burn: The pile and burning treatment would also produce substantial amounts of smoke for short durations.  The volume of individual piles to be burned would range from small hand piles to large machine piles; all piles would be burned when at least one inch of snow covers the ground in the proximity of the piles.  Piles are constructed so as to occupy between 5-10% of a treatment area, and are composed largely of fuels greater than 1 inch in diameter.  Piles are burned in compliance with a prescribed burn plan that would minimize the impacts downwind of the smoke.  Generally the objective of pile burning is to consume the majority of fuel less than 3 inches in diameter; piles are monitored for residual heat until declared in compliance with the prescribe burn plan.  Pile burning would be characterized by smoldering and residual combustion phases, and subsequently would generate more emissions per unit of mass consumed.  The air quality would be reduced immediately downwind from where the smoke is generated, and where it contacts the ground again, if little smoke dilution in the atmosphere occurs prior to this settling.

Type of Fuel and Weather Conditions: The type of fuel to be burned and weather conditions would also affect air quality in the Project Area.  Small diameter fuels are most readily consumed, and fuels of any diameter are more fully consumed, when precipitation and relative humidity result in target fuel moisture less than 10%; however, live fuels and fuels larger than 3 inches in diameter are less responsive to short term weather conditions, and have greater fuel moisture contents.  Wind speed affects consumption of all fuel sizes by increasing the amount of oxygen and preheating fuels adjacent to burning materials.  Therefore, prescribed fires conducted with higher wind speeds and low fuel moisture content consume more fuel, are characterized by greater flaming combustion, and lesser amounts of smoldering combustion, than prescribed fires conducted under moderate weather and higher fuel moisture content conditions.
Number of Acres Treated per Prescribed Burn:  Each prescribed burn may be conducted in part or whole, separately, or in conjunction with other burn treatments.  There is also the possibility that a series of prescribed burns on the same stands would be needed to achieve fuel reduction goals.  It is important to note that the total number of acres to be burned would be predetermined in the Project Area; however the actual number of acres each day would determine how much smoke is produced in each burning period and how much smoke is produced from individual treatment sites.  Smoke production and its effect on local air quality would, therefore, be related to the amount of prescribed fire treatment, from ignition until residual combustion is completed.  Planned prescribed burn conditions usually coincide with short-term weather patterns, thus producing a pulse of smoke that would impact air quality for 1-5 days in a row.  If the all three combustion stages are of short duration, local air quality may be impacted once in a week; conversely, 3-5 prescribed fires may occur during prolonged periods of favorable weather conditions.  In addition, each prescribed fire is influenced by ability of firefighters/equipment to simultaneously conduct prescribed burns and respond to wildfires, and the number of on-going wildfires and those prescribed fires remaining in the smoldering and residual stages of combustion.  Therefore, distribution of air quality effects can vary within the analysis area, with direct effects would range from pronounced within new prescribed fire ignitions to less where combustion is ongoing.

Exposure to Smoke:  The effects of smoke inhalation are detrimental, primarily from breathing air containing particulate matter smaller than 10 microns, and also from carbon monoxide.  Negative effects can be reduced or eliminated by wearing protective devices if directly exposed to smoke (self contained breathing apparatus), by minimizing direct exposure to smoke (remain out of direct contact or contact smaller concentrations of particulates and gases), or by eliminating exposure to the smoke.
Mitigation for broadcast burning, pile and burn, and smoke exposure can be found in Chapter 2, the Treatment Unit Cards, and in the burn plans to be prepared for all burning activities.
Water Quality

Large amounts of non-forest and young forest lands can contribute more sediment to streams and cause higher peak flows from surface runoff that leads to stream bank erosion and increased water temperatures.  The Forest Plan states that “The total of early successional habitat less than or equal to 15 years, and open-land habitat, such as agricultural, urban development and roads, should generally not exceed 66 percent of the area within any 6th level watershed on the forests” (Forest Plan II-6).
Under Alternative 2 approximately 1,044 acres would be added to the amount of openings and young forest, spread across the five watersheds found in the Project Area.  Table 3-14 shows the five watersheds, the acres currently open, the amount of acres available before the 66% threshold is met, and the amount of acres added under Alternative 2.  The acres of openings and young forest added in Alternative 2 are largely insignificant when compared to the amount of surplus forest available for conversion, before the 66% threshold is reached.  In the Ritter Creek watershed, for example, the amount of acres added (936 acres) represents less than 8% of the available forestland that could be converted to open space without effecting water quality.  It is also important to note that much of this acreage would regenerate back to a forested state and thus move out of this category approximately 15 years after harvesting.
Overall, it is unlikely this project would have detrimental impacts on water quality attributable to non-forest and low density/regenerating forestlands.
Additional Acres of Openings Added to Affected Watersheds – Alternative 2

Table 3-14
	Watershed
	Open Acres Allowed*
	Currently Open
	Acres Added
	Total Open Acres
	Meeets Forest Plan**

	Freeman Creek
	9,253
	7,150
	24
	7,174
	Yes

	Gurney Creek
	7,849
	3,538
	1
	3,539
	Yes

	Little Manistee River
	11,080
	3,022
	21
	3,043
	Yes

	Ritters Creek
	18,979
	7,189
	936
	8,125
	Yes

	Tank Creek
	13,900
	3,159
	62
	3,221
	Yes


  *Before 66% threshold is exceeded
**Total Open Acres < Open Acres Allowed
The Cumulative Effects of Implementing Alternative 2

Soil Productivity
Under Alternative 2, live vegetation on NFS lands within the Project Area would be treated with a variety of management activities; dead and down timber could also be removed for use as firewood.  The majority of the existing of the Project Area has red and jack pine, or pine-oak forests suited for future timber production.  Private forest land could also be subject to occasional timber harvests; however, the 64% of the Project Area that are private lands commercial harvests are subject to owner objectives.
As individual groups of trees, shrubs, and herbaceous species are felled or otherwise complete their life cycles, general levels of biomass and soil organic matter accumulation would exceed removals, except for commercially clearcut harvested areas.  Soil productivity would not be affected by thinning, sanitation, and shelterwood treatments because the remaining vegetation would retain and replenish nutrients sufficient to offset biomass removals (Pritchett and Fisher 1987).  Soil productivity in areas subject to commercial and non-commercial clearcut and barrens restoration treatments would not be reduced where stem wood and/or a large portion of branch wood and leafy materials are retained on site, and if revegetation occurs promptly (Ranger and Turpault 1999).  Soil productivity in areas subject to commercial and non-commercial clearcut treatments would be reduced in the short-term where stem wood and the majority of branch wood and leafy materials are removed; no measurable decline in long-term productivity would occur where these sites occur on ELTP unit 21; on ELTP units 10-12 and 20, no measurable decline would occur if revegetation occurs promptly, and if rotation lengths mimic natural nutrient replenishment (Ibid).  Soil productivity in areas affected by prescribed fire and/or prescribed fire and other treatments would be reduced in the short-term, if, in addition to the above constraints, mineral soil is exposed on more than 15% of the area.  The amount of exposed mineral soil would be less than 15%, considering that the prescribed burns would be low to moderate-intensity fires and, therefore, not expected to burn the humus layer (Hatting 2009).
The range of rotation lengths in MAs 4.2 and 4.4 are 45 to 100 years; however, final harvest may occur when the culmination of mean annual increment (CMAI) is attained at the stand level (HMNF 2006).  Rotation lengths in this range, which would be typical for dry sandy sites found in the Project Area, should allow for natural recovery of soil productivity.  Harvesting on private land within the Project Area would potentially have very small impacts to the productivity of NFS lands.  The short-term loss of litter fall from privately owned forested areas onto federal lands would be insignificant to sustaining site productivity if the lands remained in a forested, or partially forested, condition.

Soil productivity in areas subject to repeated, intensive commercial treatments, e.g., clearcut and shelterwood treatments, would be reduced in the short-term where stem wood and the majority of branch wood and leafy materials are removed (Stone 2002).  However, these treatments would be implemented on a sufficiently long rotation i.e., 45+ years, and would therefore mitigate nutrient depletion.  As these forested areas regenerate and/or continue to mature during the ensuing decades, organic matter would accumulate and replenish exported nutrients.  Long-term productivity of barrens restoration sites would be mitigated by maintaining adequate tree and herbaceous vegetation cover to retain and modestly enhance organic matter in mineral soil horizons.  All areas, including stands to be less intensively treated, would receive atmospheric inputs (especially nitrogen) and biotic accruals that would sustain soil productivity and further mitigate nutrient depletions (Ranger and Turpault 1999).  In addition, retention of hardwood topwood would conserve organic matter throughout the Project Area.  Soil productivity on NFS lands would be protected or slightly enhanced by ensuring that continuous vegetation canopies, dominated by either forest or herbaceous species, follow natural or anthropological disturbances.

Currently, areas of eroding and compacted soils in the Project Area occur on public and private roads and timber harvest areas (especially skid trails and landings that have received concentrated equipment use).  Soil compaction, rutting, puddling, and erosion would continue to occur on those areas throughout the Project Area subject to vehicle use.  These impacts, caused by harvesting, mechanical planting, prescribed fire, landings, skid trails, and streamside access, would recover, at various rates, through natural processes if critical physical thresholds were not exceeded during historic, or are not exceeded in  the future, and vegetation cover is maintained.  The most recent timber harvests occurred between 1988 and 1999 within the Project Area; some forest and county roads have been affected by previous harvests, and would be affected by future harvests.  The most severely affected locations are permanent roads and legal and illegal motorized vehicle use areas; these would continue to be adversely affected unless maintained within design standards, relocated, or eliminated.

The Project Area has a mixed ownership of NFS and private lands.  This private land is expected to remain as, and be developed for, residential and recreational purposes.  Management activities on NFS lands may increase the rate of minor, local effects on the soil resource on private land by concentrating or increasing certain uses that are regulated on public land.  The primary effect on private lands would be an increase in soil compaction and other adverse soil effects that result from additional use of motor vehicle and ORVs on private lands.  The primary effect on NFS lands would be the potential increase of vehicle and ORV overland travel because of greater opportunity, e.g. more open areas and reduced tree density.

The proposed treatments, soil organic matter inputs on NFS lands, private land management activities, and continuing soil impacts would incrementally add to the effects of past, present and reasonably foreseeable activities on soil productivity.  Forest Plan standards and guidelines and site specific mitigation measures on past National Forest treatments have protected long-term soil productivity, and would be included in reasonably foreseeable NFS land management projects.  Soil productivity on private lands and public roads subject to similar vegetation and transportation activities could be impaired if specific practices do not comply with the guidelines contained in the Soil Survey of Mason County, Table 8 (Woodland Management and Productivity) and Table 16 (Engineering Index Properties).
Air Quality
Under Alternative 2, there would be short-term adverse effects to air quality within the Project Area, primarily for those areas downwind from prescribed broadcast and pile burning treatments.  The prevailing transport winds (1500+ feet elevation) in this part of Michigan come from the west during the growing season and from the north during the non-growing season months.  Communities and individuals downwind, i.e. east or south of areas to be burned, would have the air quality reduced below ambient standards.  Those communities and individuals closest to the prescribed fire areas would potentially be more exposed to microscopic particles and carbon monoxide and other gasses than those persons in areas where mixing with the atmosphere dilutes these pollutants.  Other prescribed burning and wildfires would also reduce local air quality; however, because of the proximity of the Project Area to Lake Michigan, private land features, and prevailing winds, these events are unlikely to occur and diminish local air quality beyond ambient conditions (MDEQ 2002).  Motor vehicle use associated with transportation and motorized recreation would likely increase in the future, increasing emissions from these vehicles throughout the Project Area.  There would be short-term increases in emissions (Liu 2004) related to NFS land treatments; however, downwind transport of pollutants generated elsewhere would continue to be the prevalent impact to air quality in the Project Area.  Smoke management plans that incorporate Environmental Protection Agency (EPA) guidelines (MDNR 1998) would reduce emissions from individual and aggregate prescribed fire treatments.  The emissions generated by the proposed prescribed fire treatments would be generated within counties currently in attainment for carbon monoxide and particulates less than 10 microns in size (MDEQ 2002).  It is likely that other private and public activities, such as commercial and residential developments that emit pollutants, would occur in the future that could diminish local air quality.
The duration and magnitude of prescribed fire and mechanical equipment use activities would incrementally add to the effects of past, present and reasonably foreseeable activities in the airshed.  
Water Quality

As seen in Table 3-14, the County Line Fuels Project would add a maximum of 1,044 acres (Alternative 2) of young forest or openings to these watersheds.  Further fuel reduction projects in the area of these two watersheds are unlikely to exceed the approximate numbers seen in the County Line Fuels Project Area, well within the allowable surplus acres that could be converted to openings or young stands.  It would take a substantial amount of additional fuels projects and/or timber projects much larger than what is currently envisioned for the area to begin to have a detrimental effect on the watersheds.  Even considering activities on private land that could result in a reduction of the surplus acres, the changes would have to be widespread in order to approach the threshold of 66% open.  Therefore, it could be safely assumed that the long-term cumulative effects on the water quality of both of the watersheds found in the Project Area would be minimal.

The duration and magnitude of public road use and maintenance activities would incrementally add to the sedimentation and erosion effects of past, present and reasonably foreseeable activities in the two watersheds.  Adherence to Forest Plan standards and guidelines and site specific mitigation measures would reduce sedimentation and erosion impacts to adjacent riparian areas and water sources and not result in appreciable changes to existing rates of sediment delivery into these areas.  The duration and magnitude of timber harvesting, land use, and cover type conversion activities could incrementally add to the water temperature effects of past, present and reasonably foreseeable activities in the two watersheds.
The Direct and Indirect Effects of Implementing Alternative 3
Alternative 3 differs from Alternatives 2 and 4 in location, scale, and duration of effects.  The types of treatments in Table 2-1, Treatment Activities by Alternative, are otherwise similar among the 3 Action Alternatives.  Therefore, only the effects of location, scale, and duration will be addressed in this section; other direct and indirect effects are the same as addressed in Alternative 2.  The analysis areas for soil productivity, air, and water quality are the same as in Alternatives 1 and 2.
Soil Productivity

Under the Alternative 3, the effects on the Project Area’s soil resource would be local in scale and minor in intensity; approximately 18% fewer total acres could be harvested using tree-length harvesting equipment than in Alternative 2.  Complete utilization (tree-length harvesting) of primarily pine trees on 1,083 acres would be permitted to facilitate reduction of fuel less than 4 inches in diameter; retaining the topwood from oak trees would reduce the export of organic matter on all of these treated acres.  
Skid trails and low standard roads would occupy a proportionally (39%) smaller percentage of the Project Area, and organic matter removal or relocation caused by road reconstruction and temporary roads and landings would not cause a measurable loss of inherent soil productivity if properly mitigated.  Mechanical equipment use to till and seed herbaceous species would have small additional soil compacting and disturbing effects, principally within areas already impacted by heavier equipment.  Areas without previous ground disturbances, e.g., prescribed fire areas not previously subject to commercial harvests, are not anticipated to receive this direct ground disturbance because natural processes would not be augmented for recovery and restoring desired species.  
Prescribed fire effects on soil physical and chemical properties would occur on approximately 5% of the Project Area; 20% fewer acres would be treated using prescribed fire than in Alternative 2.  The amounts of broadcast burning would increase by approximately 23%, and the amount of pile/burn would decrease by 78% between Alternatives 2 and 3.  
An estimated 16 miles of control line would be required to conduct all the broadcast burns.  While not all burn units, and their accompanying control lines, would be burned at the same time, it can be assumed that control lines established using mechanical equipment would increase the potential for soil erosion.  However, this potential for erosion would be mitigated because the topography of the area is generally flat and erosion potential would be reduced by the lack of slope, existing roads frequently serve as control lines, control lines would be temporary and be established shortly before ignition, and after the prescribed burn has been conducted the control lines would be rehabilitated.  Alternative 3 would have a higher potential for soil erosion than Alternative 4, but less than Alternative 2.
Treatments would comply with the State of Michigan Best Management Practices (BMP’s) for harvesting (MDNR 1998) and (USDA-Forest Service Eastern Region Handbook 2509.18, Chapter 2).  Mitigation for soil compaction, mineral soil displacement, and nutrient export can be found in Chapter 2.  Mitigation for skid trails, landings, and low standard roads can also be found in Chapter 2.
The Project Area has a mixed ownership of NFS and private lands; the private land is primarily used for agriculture, permanent and seasonal residences, and recreation.  Operating motor vehicles and ORV’s on public and private roads and trails causes soil compaction and displacement, and on NFS lands, use of these vehicles occurs in unauthorized locations especially while gathering firewood.  Amacher and O’Neill (2004) demonstrated through the use of a small penetrometer that soil compression in compacted trails and areas were 2 and 3 times as great as adjacent undisturbed areas.  Commercial and administrative activities proposed in Alternative 3 on NFS lands would affect approximately 18% fewer acres than Alternative 2, with a commensurate reduction in the length of temporary roads and numbers of landings constructed.  
Air Quality

Implementing the harvesting activities of the Alternative 3 would have smaller, but still minor, adverse, local effects on air quality than would Alternative 2.  Exhaust emissions and additional road dust from logging equipment would affect short-term air quality, but be generated from fewer acres (Table 2-1), and over a shorter time period (about one year less).

Approximately 57% of the area affected by mechanical vegetation treatments (commercial harvests and non-commercial wildlife habitat improvements) would receive either a broadcast or pile/burn treatment.  However, as the amount of broadcast burning increases, and pile/burn decreases in Alternative 3 as compared to Alternative 2, prescribed fire occurrence would proportionately shift from the period November-February to March-October, as displayed in Table 3-15, Prescribed Burn Acres by Type and Season.

Prescribed Burn Acres by Type and Season for all Action Alternatives

Table 3-15
	Alternative
	Broadcast Burn: March-October
	Pile & Burn: November-February

	Alternative 2
	413
	356

	Alternative 3
	538
	77

	Alternative 4
	250
	88


This shift would occur to accommodate the weather requirements associated with each of these prescribed fire methods.  In addition, with 20% fewer acres treated using prescribed fires, and different amounts of broadcast burn and pile/burn methods, a proportionately smaller amount of smoke and particulate generation would occur in Alternative 3 as compared to Alternative 2.  These changes would also expose fewer individuals to the adverse effects of smoke in the analysis area, primarily because of the smaller November-February local population and the smaller airshed required for acceptable smoke dispersion associated with pile/burn than with broadcast burning.  

Mitigation for broadcast burning, pile and burn, and smoke exposure can be found in Chapter 2, the Treatment Unit Cards, and in the burn plans to be prepared for all burning activities.
Water Quality

Large amounts of non-forest and young forest lands can contribute more sediment to streams and cause higher peak flows from surface runoff that leads to stream bank erosion and increased water temperatures.  The Forest Plan states that “The total of early successional habitat less than or equal to 15 years, and open-land habitat, such as agricultural, urban development and roads, should generally not exceed 66 percent of the area within any 6th level watershed on the forests (Forest Plan II-6).
Under Alternative 3 approximately 882 acres would be added to the amount of openings and young forest, spread across the five watersheds found in the Project Area.  Table 3-16 Shows the 
Additional Acres of Openings Added to Affected Watersheds – Alternative 3
Table 3-16
	Watershed
	Open Acres Allowed*
	Currently Open
	Acres Added
	Total Open Acres
	Meeets Forest Plan**

	Freeman Creek
	9,253
	7,150
	41
	7,194
	Yes

	Gurney Creek
	7,849
	3,538
	21
	3,559
	Yes

	Little Manistee River
	11,080
	3,022
	21
	3,043
	Yes

	Ritters Creek
	18,979
	7,189
	744
	7,933
	Yes

	Tank Creek
	13,900
	3,159
	55
	3,214
	Yes


  *Before 66% threshold is exceeded
**Total Open Acres < Open Acres Allowed

five watersheds, the acres currently open, the amount of acres available before the 66% threshold is met, and the amount of acres added under Alternative 3.  The acres of openings and young forest added in Alternative 3 are largely insignificant when compared to the amount of surplus forest available for conversion, before the 66% threshold is reached.  In the Ritter Creek watershed, for example, the amount of acres added (744 acres) represents approxiamtely 6% of the available forestland that could be converted to open space without effecting water quality.  It is also important to note that much of this acreage would regenerate back to a forested state and thus move out of this category approximately 15 years after harvesting.

Overall, it is unlikely this project would have detrimental impacts on water quality attributable to non-forest and low density/regenerating forestlands.
The Cumulative Effects of Implementing Alternative 3

Soil Productivity
Under Alternative 3, 18% fewer acres of live vegetation on NFS lands within the Project Area would be treated, as compared to Alternative 2.  Therefore, Alternative 3 provides for marginally greater protection of the soil resource than does Alternative 2.  NFS lands are likely to be managed for timber products; private forest lands could also be subject to occasional timber harvests within the Project Area.  NFS lands on outwash plains containing conifer or mixed conifer-oak forests within and adjacent to the Project Area are likely to be managed for timber products and wildland fire hazard reduction in the foreseeable future, e.g., County Line Project.  
Approximately equal amounts of soil compaction, rutting, puddling, and erosion are likely to continue to occur on those areas throughout the Project Area subject to vehicle use under Alternative 3 as compared to Alternative 2.  The most severely affected locations are permanent roads and legal and illegal motorized vehicle use areas; these would continue to be adversely affected unless maintained within design standards, relocated, or eliminated.  Soil conservation would be promoted by limiting the density of permanent roads (private and public rights-of-way) to 3 miles/square mile; this density could be increased as the proportion of hard surface, maintained roads increases.
The Project Area has a mixed ownership of NFS and private lands.  Private lands are expected to be further subdivided, developed, and be owned primarily for residential and recreational purposes.  Management activities on NFS lands may increase the rate of minor, local effects on the soil resource on private land by confining or increasing certain uses that are regulated on public land.  The primary effect on private lands would be an increase in soil compaction and other adverse soil effects that result from additional use of motor vehicle and ORVs, and vehicle trespass, on private lands.  The primary effect on NFS lands would be the potential increase of vehicle and ORV overland travel because of greater opportunity, e.g. more open areas and reduced tree density.  This effect has more potential under Alternative 3 than Alternative 2 because approximately 74% additional acres of fuelbreaks would be created and maintained.  The amount of upland openings treated remains the same.
The soil disturbing and harvesting activities would incrementally add to the effects of past, present and reasonably foreseeable activities to soil productivity.  Adherence to Forest Plan standards and guidelines and site specific mitigation measures would not result in appreciable changes to long-term soil productivity.
Air Quality
Under Alternative 3, there would be short-term adverse effects to air quality within the Project Area, primarily for those areas downwind from prescribed broadcast and pile burning treatments.  The prevailing transport winds (1500+ feet elevation) in this part of Michigan come from the west during the growing season and from the north during the non-growing season months.  Communities and individuals downwind, i.e. east or south of areas to be burned, would have the air quality reduced below ambient standards.  Those communities and individuals closest to the prescribed fire areas would potentially be more exposed to microscopic particles and carbon monoxide and other gasses than those persons in areas where mixing with the atmosphere dilutes these pollutants.  Other prescribed burning and wildfires would also reduce local air quality; however, because of the proximity of the Project Area to Lake Michigan, private land features, and prevailing winds, these events are unlikely to occur and diminish local air quality beyond ambient conditions (MDEQ 2002).  Motor vehicle use associated with transportation and motorized recreation would likely increase in the future, increasing emissions from these vehicles throughout the Project Area.  There would be short-term increases in emissions (Liu 2004) related to National Forest land treatments; however, downwind transport of pollutants generated elsewhere would continue to be the prevalent impact to air quality in the Project Area.  Smoke management plans that incorporate EPA guidelines (MDNR 1998) would reduce emissions from individual and aggregate prescribed fire treatments.  The emissions generated by the proposed prescribed fire treatments would be generated within counties currently in attainment for carbon monoxide and particulates less than 10 microns in size (MDEQ 2002).  It is likely that other private and public activities, such as commercial and residential developments that emit pollutants, would occur in the future that could diminish local air quality.
Under Alternative 3, there would be fewer adverse effects to air quality produced within the Project Area as compared to Alternative 2.  The overall amount of prescribed burning is reduced by 20%.  This reduced emission load could be offset to a small degree by more acres of linear fuelbreak maintenance, because fuel load accumulation in these linear areas would require less frequent maintenance, and/or mechanical treatments could substitute for pile/burn in many locations.

No appreciable difference between Alternatives 2 and 3 are expected from motor vehicle emissions in the Project Area.  There would be short-term increases in emissions generated by infrequent forest management practices, and also by local population increases; however, downwind transport of pollutants generated elsewhere would continue to be the primary source in the analysis area.
Air quality is expected to be negatively impacted for those areas downwind for the duration of any prescribed burn.  In this respect, Alternative 3 would have the smaller cumulative impact on individuals exposed to prescribed fire emissions than Alternative 2; however, this could be offset by a severe wildland fire(s) introducing greater amounts of pollutants into the airshed.  Other prescribed burning and wildfires would also reduce local air quality; however, because of the proximity of the Project Area to Lake Michigan, private land features, and prevailing winds, these events are unlikely to diminish local air quality beyond ambient conditions.

The duration and magnitude of prescribed fire and mechanical equipment use activities would incrementally add to the effects of past, present and reasonably foreseeable activities in the airshed.  Adherence to Forest Plan standards and guidelines and site specific mitigation measures would reduce smoke and exhaust impacts to surrounding and transport receptors.
Water Quality

The cumulative effects of Alternative 3 are similar to Alternative 2.
The duration and magnitude of public road use and maintenance activities would incrementally add to the sedimentation and erosion effects of past, present and reasonably foreseeable activities in the two watersheds.  Adherence to Forest Plan standards and guidelines and site specific mitigation measures would reduce sedimentation and erosion impacts to adjacent riparian areas and water sources and not result in appreciable changes to existing rates of sediment delivery into these areas.  The duration and magnitude of timber harvesting, land use, and cover type conversion activities could incrementally add to the water temperature effects of past, present and reasonably foreseeable activities in the two watersheds.
The Direct and Indirect Effects of Implementing Alternative 4
Alternative 4 differs from Alternatives 2 and 3 in location, scale, and duration of effects.  The types of treatments in Table 2-1 are otherwise identical for all action alternatives.  Therefore, only the effects of location, scale, and duration will be addressed in this section; other direct and indirect effects are the same as addressed in Alternative 2.

Soil Productivity

Under the Alternative 4, the effects on the Project Area’s soil resource would be local in scale and minor in intensity; 28% fewer acres could be harvested using tree-length harvesting equipment as compared to Alternative 2.  Complete utilization (tree-length harvesting) of pine trees on all treated areas of the Project Area would be permitted to facilitate reduction of fuel less than 4 inches in diameter; retaining the topwood from oak trees would reduce the export of organic matter from all treated acres.  

In both Alternatives 2 and 4, skid trails and low standard roads would occupy equivalent percentages of the Project Area, and organic matter removal or relocation caused by road reconstruction and temporary roads and landings would not cause a measurable loss of inherent soil productivity if properly mitigated.  Mechanical equipment use to till and seed herbaceous species would have small additional soil compacting and disturbing effects, principally within areas already impacted by heavier equipment.  Areas without previous ground disturbances, e.g., prescribed fire areas not previously subject to commercial harvests, are not anticipated to receive this direct ground disturbance because natural processes would not be augmented for recovery and restoring desired species.  
Prescribed fire effects on soil physical and chemical properties would occur on 3% of the Project Area (Table 2-1).  Table 3-15 Prescribed Burn Acres by Type and Season, shows the relative amounts and types of prescribed fire in Alternatives 2, 3, and 4.  
An estimated 6 miles of control line would be required to conduct all the broadcast burns.  While not all burn units, and their accompanying control lines, would be burned at the same time, it can be assumed that control lines established using mechanical equipment would increase the potential for soil erosion.  However, this potential for erosion would be mitigated because the topography of the area is generally flat and erosion potential would be reduced by the lack of slope, existing roads frequently serve as control lines, control lines would be temporary and be established shortly before ignition, and after the prescribed burn has been conducted the control lines would be rehabilitated.  Alternative 4 would have a lower potential for soil erosion than either Alternative 2 or Alternative 3.
Treatments would comply with the State of Michigan Best Management Practices (BMP’s) for harvesting (MDNR 1998) and (USDA-Forest Service Eastern Region Handbook 2509.18, Chapter 2).  Mitigation for soil compaction, mineral soil displacement, and nutrient export can be found in Chapter 2.  Mitigation for skid trails, landings, and low standard roads can also be found in Chapter 2.

Current and proposed activities on NFS and private lands results in local, minor effects on the soil resource located within the Project Area.  Management activities on NFS lands have local, minor effects on the soil resource on private land by regulating certain uses on public land.  Commercial and administrative activities proposed in Alternative 4 on NFS lands would affect 28% fewer acres than Alternative 2, and 12% fewer acres than Alternative 3 (Table 2-1); the length of temporary roads and numbers of landings constructed for commercial harvest access would be slightly more than Alternative 2, and substantially less than Alternative 3.  
Air Quality

Implementing the harvesting activities of the Alternative 4 would have the smallest, but still minor, adverse, local effects on air quality as compared to Alternatives 2 and 3.  Exhaust emissions and additional road dust from logging equipment would affect short-term air quality, and be generated from a slightly different set of locations than under Alternative 2 (Table 2-1), and over similar time period of years.
Approximately 44% of the area affected by mechanical vegetation treatments (commercial harvests and non-commercial wildlife habitat improvements) would receive either a broadcast or pile/burn treatment.  In Alternative 4, the amount of broadcast burning is the smallest; however, the amount of pile/burn is between that of Alternatives 2 and 3.  Prescribed fire occurrence would among the alternatives is displayed in Table 3-15, Prescribed Burn Acres by Type and Season.

This shift would occur to accommodate the weather requirements associated with each of these prescribed fire methods.  Alternative 4 proposes the fewest acres treated using prescribed fire, and would produce the smallest amount of smoke and particulate generation among Alternatives 2, 3 and 4.  Therefore, Alternative 4 would also expose fewer individuals to the adverse effects of smoke in the analysis area, primarily because of the smaller November-February local population and the smaller airshed required for acceptable smoke dispersion associated with pile/burn than with broadcast burning.  

Mitigation for broadcast burning, pile and burn, and smoke exposure can be found in Chapter 2, the Treatment Unit Cards, and in the burn plans to be prepared for all burning activities.

Water Quality

Large amounts of non-forest and young forest lands can contribute more sediment to streams and cause higher peak flows from surface runoff that leads to stream bank erosion and increased water temperatures.  The Forest Plan states that “The total of early successional habitat less than or equal to 15 years, and open-land habitat, such as agricultural, urban development and roads, should generally not exceed 66 percent of the area within any 6th level watershed on the forests (Forest Plan II-6).
Under Alternative 4 approximately 666 acres would be added to the amount of openings and young forest, spread across the five watersheds found in the Project Area.  Table 3-17 Shows the five watersheds, the acres currently open, the amount of acres available before the 66% threshold is met, and the amount of acres added under Alternative 4.  The acres of openings and young forest added in Alternative 4 are largely insignificant when compared to the amount of surplus forest available for conversion, before the 66% threshold is reached.  In the Ritter Creek watershed, for example, the amount of acres added (570 acres) represents approximately 5% of the available forestland that could be converted to open space without effecting water quality.  It is also important to note that much of this acreage would regenerate back to a forested state and thus move out of this category approximately 15 years after harvesting.

Overall, it is unlikely this project would have detrimental impacts on water quality attributable to non-forest and low density/regenerating forestlands.
Additional Acres of Openings Added to Affected Watersheds – Alternative 4

Table 3-17

	Watershed
	Open Acres Allowed*
	Currently Open
	Acres Added
	Total Open Acres
	Meeets Forest Plan**

	Freeman Creek
	9,253
	7,150
	15
	7,194
	Yes

	Gurney Creek
	7,849
	3,538
	1
	3,559
	Yes

	Little Manistee River
	11,080
	3,022
	21
	3,043
	Yes

	Ritters Creek
	18,979
	7,189
	570
	7,759
	Yes

	Tank Creek
	13,900
	3,159
	59
	3,214
	Yes


  *Before 66% threshold is exceeded
**Total Open Acres < Open Acres Allowed

The Cumulative Effects of Implementing Alternative 4

Soil Productivity
Alternative 4 proposes to mechanically treat the fewest acres of live vegetation on NFS lands within the Project Area; the effects of these treatments are most pronounced in clearcut and shelterwood harvest acres.  Therefore, Alternative 4 has the smallest adverse impacts on soil resources as compared to Alternatives 2 and 3.  NFS lands are likely to be managed for passive and commodity outputs in the future.  NFS lands on outwash plains containing conifer or mixed conifer-oak forests within and adjacent to the Project Area are likely to be managed for timber products and wildland fire hazard reduction in the foreseeable future, e.g., County Line Project.  Soil productivity on NFS lands would be protected or slightly enhanced by ensuring that continuous vegetation canopies, dominated by either forest or herbaceous species, follow natural or anthropological disturbances.

Approximately equal amounts of soil compaction, rutting, puddling, and erosion are likely to continue to occur on those areas throughout the Project Area subject to vehicle use under Alternative 4 as compared to Alternatives 2 and 3.  The most severely affected locations are permanent roads and legal and illegal motorized vehicle use areas; these would continue to be adversely affected unless maintained within design standards, relocated, or eliminated.  Soil conservation would be promoted by limiting the density of permanent roads (private and public rights-of-way) to 3 miles/square mile; this density could be increased as the proportion of hard surface, maintained roads increases.

The Project Area has a mixed ownership of NFS and private lands.  Private lands are expected to be further subdivided, developed, and be owned primarily for residential and recreational purposes; private forest lands could also be subject to occasional timber harvests within the Project Area.  Management activities on NFS lands may increase the rate of minor, local effects on the soil resource on private land by confining or increasing certain uses that are regulated on public land.  The primary effect on private lands would be an increase in soil compaction and other adverse soil effects that result from additional use of motor vehicle and ORVs, and vehicle trespass, on private lands.  The primary effect on NFS lands would be the potential increase of vehicle and ORV overland travel because of greater opportunity, e.g. more open areas and reduced tree density.  This effect has somewhat greater potential than Alternative 2 and largely equivalent to Alternative 3, where approximately 74% more acres of fuelbreaks (Alternative 2) and 19% fewer acres than Alternative 3.  The amount of upland openings treated remains the same.

The soil disturbing and harvesting activities would incrementally add to the effects of past, present and reasonably foreseeable activities to soil productivity.  Adherence to Forest Plan standards and guidelines and site specific mitigation measures would not result in appreciable changes to long-term soil productivity.
Air Quality
Alternative 4 would have fewer adverse effects to air quality produced within the Project Area as compared to Alternatives 2 and 3.  Broadcast burning is reduced by 39% as compared to Alternative 2 and 54% as compared to Alternative3.  The change in pile burning is a 75% reduction for Alternative 2 and an increase of 12% for Alternative 3.  The reduced emission load generated under Alternative 4 could be enhanced to a small degree by decreased mechanical treatments.
No appreciable difference among alternatives is expected from motor vehicle emissions in the Project Area.  There would be short-term increases in emissions generated by infrequent forest management practices, and also by local population increases; however, downwind transport of pollutants generated elsewhere would continue to be the primary source in the analysis area.  Other prescribed burning and wildfires would also reduce local air quality; however, because of the proximity of the Project Area to Lake Michigan, private land features, and prevailing winds, these events are unlikely to diminish local air quality beyond ambient conditions.  The emissions generated by the proposed prescribed fire treatments would be generated within counties currently in attainment for carbon monoxide and particulates less than 10 microns in size (MDEQ 2002).  Smoke management plans that incorporate revised or new EPA guidelines could affect emissions from individual and aggregate prescribed fire treatments.  Air quality is expected to be negatively impacted for those areas downwind for the duration of any prescribed burn.  In this respect, Alternative 4 would have the smallest cumulative impact on individuals exposed to prescribed fire emissions than Alternatives 2 and 3; however, this could be offset by a severe wildfire(s) introducing greater amounts of pollutants into the airshed.  The possibility of a large wildfire is potentially moderated in the next decade because of the gross amount of fuels less than 3 inches in diameter that would be removed.  Alternative 2 has the highest degree of moderation and Alternative 4 the least due in large part to the level of fuel treatment utilizing prescribed fire.  

The duration and magnitude of prescribed fire and mechanical equipment use activities would incrementally add to the effects of past, present and reasonably foreseeable activities in the airshed.  Adherence to Forest Plan standards and guidelines and site specific mitigation measures would reduce smoke and exhaust impacts to surrounding and transport receptors.
Water Quality

The cumulative effects of Alternative 4 are similar to Alternative 2.
The duration and magnitude of public road use and maintenance activities would incrementally add to the sedimentation and erosion effects of past, present and reasonably foreseeable activities in the two watersheds.  Adherence to Forest Plan standards and guidelines and site specific mitigation measures would reduce sedimentation and erosion impacts to adjacent riparian areas and water sources and not result in appreciable changes to existing rates of sediment delivery into these areas.  The duration and magnitude of timber harvesting, land use, and cover type conversion activities could incrementally add to the water temperature effects of past, present and reasonably foreseeable activities in the two watersheds.
Endangered, Threatened, And Sensitive Species
Resource-Specific Information & Existing Condition
The area of analysis for direct and indirect effects to threatened, endangered, and sensitive species is the NFS lands where treatments are proposed.  The cumulative effects analysis area for threatened, endangered, and sensitive species is the Project Area plus compartments adjacent to the Project Area (Compartments 332-334, 336, 344, 346, 391, and 393-395) (approximately all lands within a one to two mile buffer around the Project Area).
A Biological Assessment and Evaluation (BE) was prepared for the County Line Project (see Planning Record).  The BE evaluated the effects of this project under all alternatives on federally listed or proposed species, designated critical habitat, and RFSS that may inhabit the Project Area.  A separate Biological Assessment was prepared for Alternative 3 to ensure compliance with provisions of the Endangered Species Act, as amended.  This Biological Assessment (as amended) was submitted to the USFWS for Section 7 Consultation.  The USFWS concurred that the Indiana bat was the only federally listed species that may be present in the Project Area.

The Regional Forester Sensitive Species analyzed in the BE were species that had the potential to occur within or near the Project Area based upon suitable habitat and known occurrences.  Sources of occurrences were Michigan Natural Features Inventory (MNFI), Forest Service NRIS Wildlife database, and Project Area surveys.
Sensitive plant species were included in analysis for the Project Area if they had been documented within a county occupied by the Cadillac-Manistee Ranger District of the Manistee National Forest or if the Project Area was within the species’ distribution in Michigan.  If there were no records of a sensitive species within a county occupied by the Cadillac-Manistee Ranger District or if the Project Area was outside of the species’ distribution, it was assumed that the species was unlikely to be present within the Project Area.  In addition to field surveys for sensitive species within the Project Area, several sources were checked to determine if a sensitive species had ever been documented in the area, including the Cadillac-Manistee Endangered, Threatened, and Sensitive (ETS) database, MNFI database, and the Online Atlas of Michigan Plants (http://herbarium.lsa.umich.edu/website/michflora/).
The Direct, Indirect, and Cumulative Effects of Implementing Alternatives 1, 2, 3, and 4
The BE documented the determinations of effects of the County Line Project activities on proposed, endangered, and threatened species and critical habitat, and on RFSS by each alternative.  The cumulative effects of other activities are considered minimal in the near future.  It is anticipated there would be no significant changes in activities of any kind in the Project Area.  The Forest Service has no authority over private land use, use of state or private accesses, and use of waterways.  Additionally, any future local or private actions that would occur in the area on NFS lands would require a permit from the Forest Service and would require compliance with the Endangered Species Act (ESA) and Forest Service Manual.  Biological Assessments and Evaluations would be prepared for future activities on NFS lands in the vicinity of the Project Area as well as across the HMNF in order to evaluate potential effects to endangered, threatened, and sensitive species and, if needed, to make habitat or species protection recommendations related to the proposed projects.  Management for federally listed species and RFSS on the HMNF has generally increased the population or habitats of these species (USDA 2009).
The BE determinations for federally listed species or critical habitat listed under the ESA include the following:  based on the analysis of effects in the BE, the determination is that all Alternative 1 would have “no effect” on the Indiana bat; Alternatives 2-4 “may affect, not likely to adversely affect” the Indiana bat as any potential direct and indirect effects are expected to be insignificant, discountable, or beneficial.
The determinations for RFSS wildlife and plant species that could occur within the Project Area are listed below in Tables 3-18 and 3-19.  The determinations were made contingent on implementation of the conservation measures listed in the Recommendation section in the BE.  The recommendations in the BE would be implemented with the action alternatives.  All other RFSS wildlife and plant species for the HMNF were considered but were not expected to occur within the Project Area.  Therefore, they would not be affected by the proposed alternatives.
Summary of Determinations for Regional Forester Sensitive Wildlife Species

Table 3-18
	Scientific Name
	Common Name
	Alternative
	Determination

	Gavia immer
	Common Loon
	1

2,3,4
	No impacts

May benefit

	Haliaeetus leucocephalus
	Bald Eagle
	1
2,3,4
	No impacts

MINT (May impact but not likely to trend towards federal listing) would have some beneficial effects

	Accipiter gentilis
	Northern Goshawk
	1

2,3,4
	No impacts

MINT, would have some beneficial effects

	Caprimulgus vociferus
	Whip-poor-will
	1

2,3,4
	No impacts

MINT, would have some beneficial effects

	Melanerpes erythrocephalus
	Red-headed Woodpecker
	1
2,3,4
	No impacts

MINT, would have some beneficial effects

	Dendroica discolor
	Prairie Warbler
	1

2,3,4
	No impacts

May benefit

	Vermivora chrysoptera
	Golden-winged Warbler
	1

2,3,4
	No impacts

MINT, would have some beneficial effects

	Ammodramus savannarum
	Grasshopper Sparrow
	1

2,3,4
	No impacts

May benefit

	Emydoidea blandingii
	Blanding’s Turtle
	1

2,3,4
	No impacts

MINT

	Glyptemys insculpta
	Wood Turtle
	1

2,3,4
	No impacts

MINT, would have some beneficial effects

	Terrapene c. carolina
	Eastern Box Turtle
	1

2,3,4
	No impacts

MINT, would have some beneficial effects

	Sistrurus c. catenatus
	Eastern Massasauga
	1

2,3,4
	No impacts

MINT, would have some beneficial effects

	Atrytonopsis hianna
	Dusted Skipper
	1

2,3,4
	No impacts

MINT, likely would have some beneficial effects


Summary of Determinations for Regional Forester Sensitive Plant Species

Table 3-19
	Scientific Name
	Common Name
	Alternative
	Determination

	Arabis missouriensis
	Missouri rock cress
	1

2,3,4
	MINT

MINT, would have some beneficial effects

	Botrychium oneidense
	Oneida grape fern
	1,
2,3,4
	MINT, would have some beneficial effects 

MINT

	Botrychium rugulosum
	Ternate grape fern
	1

2,3,4
	MINT

MINT, would have some beneficial effects

	Cirsium hillii
	Hill’s thistle
	1

2,3,4
	MINT

MINT, would have some beneficial effects

	Cynoglossum boreale
	Northern wild comfrey
	1

2,3,4
	MINT

MINT, would have some beneficial effects

	Dalibarda repens
	False violet
	1
2,3,4
	MINT, would have some beneficial effects 

MINT

	Dryopteris goldiana
	Goldie’s wood fern
	1
2,3,4
	MINT, would have some beneficial effects 

MINT

	Eleocharis tricostata
	Three-ribbed spike-rush
	1

2,3,4
	MINT

MINT, would have some beneficial effects

	Geum triflorum
	Prairie smoke
	1

2,3,4
	MINT

MINT, would have some beneficial effects

	Juglans cinerea
	Butternut
	1

2,3,4
	MINT

MINT, would have some beneficial effects

	Juncus brachycarpus
	Small-headed rush
	1

2,3,4,
	MINT

MINT, would have some beneficial effects

	Juncus vaseyi
	Vasey’s rush
	1

2,3,4
	MINT

MINT, would have some beneficial effects

	Linum sulcatum
	Furrowed flax
	1

2,3,4
	MINT

MINT, would have some beneficial effects

	Lipocarpha micrantha
	Dwarf bulrush
	1

2,3,4
	MINT

MINT, would have some beneficial effects

	Malaxis brachypoda
	White adder’s mouth
	1
2,3,4
	MINT, would have some beneficial effects 

MINT

	Mertensia virginica
	Virginia bluebells
	1
2,3
	MINT, would have some beneficial effects 

MINT

	Panax quinquefolius
	American ginseng
	1
2,3,4
	MINT, would have some beneficial effects 

MINT

	Prunus alleghaniensis
	Alleghany plum
	1

2,3,4
	MINT

MINT, would have some beneficial effects

	Psilocarya scirpoides
	Bald rush
	1

2,3,4
	MINT

MINT, would have some beneficial effects

	Pterospora andromedea
	Pine drops
	1
2,3,4
	MINT, would have some beneficial effects 

MINT

	Rotala ramosior
	Toothcup
	1

2,3,4
	MINT

MINT, would have some beneficial effects

	Scirpus torreyi
	Torrey’s bulrush
	1

2,3,4
	MINT

MINT, would have some beneficial effects

	Spiranthes ochroleuca
	Yellow ladies’ tresses
	1

2,3,4
	MINT

MINT, would have some beneficial effects

	Sporobolus heterolepis
	Prairie dropseed
	1

2,3,4
	MINT

MINT, would have some beneficial effects

	Taxus canadensis
	Canadian yew
	1
2,3,4
	MINT, would have some beneficial effects 

MINT

	Trichostema brachiatum
	False pennyroyal
	1

2,3,4
	MINT

MINT, would have some beneficial effects


Non-Native Invasive Plant Species
Resource-Specific Information & Existing Condition

The analysis area for direct and indirect effects for this issue includes NFS lands within the Project Area.  This area was chosen because these are the lands where NNIP treatments would occur.  Invasive species are defined as “an alien species whose introduction does or is likely to cause economic or environmental harm or harm to human health” (Executive Order 13112 1999).
The cumulative effects analysis area includes the NFS and private lands included within and adjacent to the Project Area.  This cumulative effects area was chosen because the adjacent lands could be impacted by NNIP spreading to them from the Project Area in the foreseeable future.  The adjacent land could also act as a source for NNIP to continue to infest the Project Area.  NNIP could also be treated with herbicide on adjacent lands, thereby adding to the overall amount of herbicide used within the area.

Eighteen species of NNIP were documented during surveys of the Project Area, including garlic mustard (Alliaria petiolata), Canada thistle (Cirsium arvense), bull thistle (Cirsium vulgare), autumn olive (Elaeagnus umbellata), non-native bush honeysuckle (Lonicera spp.), Scotch pine (Pinus sylvestris), black locust (Robinia pseudoacacia), and multiflora rose (Rosa multiflora).  Additional NNIP may have invaded the Project Area since botanical surveys were conducted during 2005 and 2006.  If new NNIP species or new infestations of NNIP are found during project activities, they would be evaluated at that time and treated as necessary.  A complete list of NNIP documented during botanical surveys of the Project Area can be found in the Project Record.
The HMNF have identified certain plants as non-native invasive species, and each species has a priority ranking for treatment.  The Forest Service NNIP priority ranking is described below:

Forest Service Priority Ranking

1 = Not on Forest yet, eradicate new occurrences immediately upon discovery

2 = Eradicate wherever found

3 = Control source populations, eradicate outliers

4 = Prevent invasion of last areas not invaded, eradicate high priority areas

5 = Status on Forest uncertain, control/eradication site specific

Plant surveys were conducted in stands proposed for treatment to identify NNIP species and the extent of their infestations.  Eight species found in the Project Area are proposed for direct treatment.  Table 3-20 below lists the NNIP proposed for treatment, the Forest NNIP treatment priority, and the recommended management options.  Treatment recommendations for each NNIP, stand, and alternative are located in the Treatment Unit Descriptions in Appendix A and in the Project Record.
The management of non-native invasive species is important because they have the capacity to alter or dominate native communities and easily become established in areas that are frequently or severely disturbed, such as roadsides, landing sites, and skid trails.  They can then spread from these disturbed sites into the surrounding habitats and disrupt the ecology of natural communities.  Non-native invasive plants can reduce biodiversity, alter the environment they invade, and impact wildlife, plants, and people.
Non-Native Invasive Plants and Forest Priority Ranking
Table 3-20
	NNIP Species
	Forest Priority
	Treatment Recommendations
	Number of

Stands

Alt 2
	Number of

Stands

Alt 3
	Number of 
Stands

Alt  4

	Garlic mustard
	2
	Eradicate wherever found
	1
	1
	1

	Canada thistle
	4
	Prevent further invasion
	1
	1
	1

	Bull thistle
	4
	Prevent further invasion
	5
	5
	5

	Autumn olive
	4
	Prevent further invasion
	15
	14
	14

	Honeysuckle
	2
	Eradicate wherever found
	4
	3
	2

	Scotch pine
	4
	Prevent further invasion
	9
	9
	8

	Black locust
	5
	Prevent further invasion
	8
	7
	6

	Multiflora rose
	2
	Eradicate wherever found
	2
	1
	1


NNIP can alter their environment by changing hydrology, soil chemistry, and fire regimes.  They impact wildlife species by causing direct mortality, decreasing available food supplies, providing nutritionally inferior food, and poisoning or repelling insects.  They impact other plant species by competing for water, sunlight, nutrients, space, and pollinators; producing allelopathic compounds and disrupting mycorrhizal relationships; diluting gene pools through hybridization; causing declines in the growth rates of canopy trees; preventing natural tree regeneration; and displacing native plants.  They also impact people by impeding industry, disrupting agriculture, endangering human health, degrading recreational experiences, and costing billions of dollars for treatment every year (Tallamy 2007).
NNIP also impact insects and wildlife.  Non-native plants fail to support the insect diversity and biomass that native plants do.  Most insects cannot or will not eat non-native plants.  About 90% of herbivorous insects are specialists and will only feed on a few plant lineages.  The remaining 10% of herbivorous insects are able to feed on multiple species and may adapt to a non-native species if it is similar enough to their host plants.  Unfortunately, many non-native plants are not closely related to any species in North America, making it unlikely that native insects will be able to use those species anytime soon (Tallamy 2007).  Preliminary study results indicate that native woody plants and vines support far more insect species and biomass than non-natives.  Comparisons of Lepidoptera and sawfly caterpillar use of native versus non-native woody plants indicate that the natives support 35 times more insect biomass.  Since Lepidoptera and sawfly caterpillars are the largest component in the diets of insectivorous birds, this decline in caterpillar biomass could impact these species as well (Tallamy 2007).  As non-native plants displace native plants, fewer insects will be available to other members of the food web, causing a ripple effect throughout the animal community.

The NNIP species that were selected for treatment are those that are either not yet widespread throughout the Forest or have the potential for the biggest negative impact on native plant and animal communities.  Autumn olive, non-native honeysuckle, bull thistle, Canada thistle, black locust, and multiflora rose would be treated with herbicide in Alternatives 2, 3, and 4 because it is the most effective treatment for controlling these species.  Garlic mustard and Scotch pine have the potential to be effectively controlled without herbicide so they would be treated with manual or mechanical methods such as hand pulling or timber harvesting.  Spot treatment with herbicides would be used wherever possible, instead of foliar spraying, to minimize the amount of herbicide used and decrease the risk to non-target species.  An E-Z-Ject® Lance may also be used to inject glyphosate directly into the trunks of autumn olive, black locust, and honeysuckle, thereby eliminating the possibility that herbicide drift could impact desirable plants.

Herbicides would be applied according to the product label (FSH 2109.14, 52.11) and the specifications in the Forest Service Manual 2150, Pesticide Use Management and Coordination, and in the Forest Service Handbook 2109.14, Pesticide Use Management and Coordination Handbook.  Also, compliance with all federal, state, and local regulations regarding herbicide use would be followed.  Herbicide application would be conducted and/or overseen by certified personnel (FSM 2154.2).  Monitoring would occur on a daily basis during periods of herbicide application.
The Direct and Indirect Effects of Implementing Alternative 1
Under Alternative 1, there would be no direct effects since no treatments would occur to control NNIP.  The existing infestations would go unchecked and the diversity of native plants in the Project Area would decline over time as NNIP replace native plants and alter natural ecosystems.  The diversity of native insects would likely decrease with the decline in the prevalence of native plants, which would also impact birds and other wildlife species (Tallamy 2007).
The consequence of unchecked NNIP spread in stands where RFSS species are present would be the reduction and degradation of RFSS habitat due to invasive plant competition and modification of site conditions.  Non-native honeysuckle was documented in a stand that also contains Hill’s thistle, an RFSS plant.  Allowing non-native honeysuckle to continue spreading throughout the stand would eventually lead to the loss of habitat for Hill’s thistle, and eventually the displacement of this species, since it prefers open conditions.  In addition, as NNIP spread through the Project Area, they would continue to degrade the habitat available for RFSS plants to colonize, thereby reducing the potential for RFSS populations to increase in the future.

Lack of fire would result in the continued degradation of natural plant communities that are adapted to periodic fire, such as the barrens communities that were historically present in the Project Area (Albert & Comer 2008).  The lack of mechanical activity associated with the opening maintenance, logging, and prescribed fire would result in slower or fewer invasions by NNIP than if mechanical treatments occurred, since soil disruption is a major avenue for the introduction and spread of NNIP.  The lack of fuels reduction activities would increase the risk of high intensity wildfires.  NNIP tend to invade areas fairly quickly after high intensity wildfires, so the lack of fuels treatments could lead to more invasions by NNIP, if a wildfire were to occur.

The Cumulative Effects of Implementing Alternative 1

Under Alternative 1, existing NNIP would colonize a larger percentage of the Project Area due to lack of NNIP treatment.  NNIP would also spread to adjacent public and private land, especially in open areas or areas adjacent to roads.

Major highway corridors close to the Project Area would continue to bring visitors and vehicles into this area and promote the spread of invasive species.  Recreational use of an area contributes to the disturbance necessary for the proliferation of invasive plant species.  In addition to disturbing the soil, recreational activities also promote the dispersal of seeds and other propagules.  Seeds and plant material are transported as vehicles move from one area to another.  They are also transported in the shoes of hikers, the fur of dogs, and the hoofs, feed, fur, and feces of horses.  In the future, the Project Area would continue to be used for recreational purposes, thus continuing to expose the area to new invasions of NNIP.  Without treatment of NNIP, the Project Area would also continue to be a source of NNIP spread to other areas as recreationists, wildlife, and equipment travel to relatively uninfested areas.

NNIP will continue to be introduced into the Project Area and current infestations will continue to spread.  Over time these infestations will continue to spread to adjacent private and public land.  At some point, an invasive species’ population would reach a level at which it would no longer be as feasible to eliminate it from the Project Area.
The Direct and Indirect Effects of Implementing Alternatives 2, 3, and 4
Under Alternatives 2, 3, and 4, 8 NNIP species were proposed for control (see Table 3-21 below).  NNIP control methods may include manual removal, mechanical removal, or herbicide use.  The proposed NNIP treatments were considered the most effective and cost efficient control measures for the specific NNIP found in the proposed activity locations.

Amount of Non-Native Invasive Plant Treatments in the Project Area

Table 3-21
	Measurement
	Alt 2
	Alt 3
	Alt 4

	Acres of NNIP Control
	24
	22
	11

	Acres of Herbicide Use
	8.5
	7.5
	7

	Number of Stands with NNIP Control
	25
	24
	23

	Number of NNIP Species Controlled
	8
	8
	8

	Number of NNIP Species Treated With Herbicide
	6
	6
	6


Manual pulling is proposed for garlic mustard and mechanical harvest is proposed for Scotch pine.  These techniques would probably be effective because these species do not rootsprout.  Treatment of the other 6 NNIP species would involve using glyphosate with cut-stump, spot spraying, or stem injection methods.  These methods minimize the amount of herbicide used as well as the potential for accidental application to non-target species.  Approximately 8.5 acres are proposed for herbicide treatment in Alternative 2, 7.5 acres in Alternative 3, and 7 acres in Alternative 4; however, this is the approximate area of NNIP infestation.  The actual herbicide application would only be to stumps, stems, or individual plants, thus the actual area of herbicide application is much less than the approximate acres of infestation.  Treatments would take place in summer or early fall.  Re-treatments of these species would depend on the results of the initial treatments.

The effects of herbicide treatment would be 1) the control or eradication of 6 NNIP species that are not currently well established in the Project Area; 2) the reduced spread of these NNIP to non-infested locations by reducing source populations; and 3) the decreased loss or degradation of available habitat for native flora and fauna.  Native berry-producing shrubs would be planted in stands where autumn olive and honeysuckle are removed to provide a wildlife food source.  Other stands containing NNIP within the Project Area would be treated as they are discovered.

Controlling NNIP would help maintain habitat for native plants, including RFSS.  Non-native honeysuckle was documented in a stand the also contains Hill’s thistle.  Control of the non-native honeysuckle would maintain the open conditions preferred by Hill’s thistle.

Activities associated with prescribed fires, fuels reduction, and logging would increase the opportunities for NNIP to invade new areas since equipment can transport NNIP seeds and propagules into new areas and the proposed project activities would also disturb the soil.  Cleaning equipment before bringing it on-site as well as cleaning equipment between infested and non-infested sites would reduce the possibility of equipment acting as vectors for NNIP infestations.  Revegetating disturbed areas with either native or non-persistent non-native species would also decrease the possibility of NNIP invading a disturbed area.  Mid-spring prescribed fires could also be useful in reducing the populations of spotted knapweed and increasing the presence of native warm season grasses (MacDonald et al. 2007).
The Cumulative Effects of Implementing Alternatives 2, 3, and 4
Under Alternatives 2, 3, and 4 the current populations of NNIP would be reduced; however, other NNIP species would continue to be introduced or distributed by natural or human vectors.  New introductions of NNIP would have less opportunity to become established in healthy plant communities resulting from prescribed fire and other management activities.  There would be more soil disturbance and greater presence of mechanical equipment in the Project Area, but equipment cleaning and revegetation mitigation measures should reduce the risk of new infestations due to Project activities.

Repeated prescribed burns should stimulate the restoration of native plant communities and thereby increase the resistance of the areas to infestations of NNIP.  Restoration of healthy, natural ecosystems should, in the long term, reduce the spread of NNIP.  Controlling source populations of NNIP would also reduce the likelihood of additional areas becoming infested.

Increasing public awareness of the impacts of NNIP and emphasis on reducing populations of NNIP should also decrease the prevalence of NNIP in the cumulative effects analysis area.  Many organizations have been created to address the impacts and decrease the populations of NNIP.  Other organizations have also been increasing their eradication and educational efforts.

The Northwest Michigan Cooperative Weed Management Area was established in 2005 to address garlic mustard.  The Michigan Dune Alliance was established in 2004 to address the spread of baby’s breath (Gypsophila paniculata) along the Lake Michigan shoreline and began tackling Lyme grass (Lymus arenarius) in 2007.  The Sleeping Bear Dunes Lakeshore, various land conservancies, the Michigan Department of Transportation, Michigan Department of Natural Resources, and multiple watershed councils have been increasing NNIP control efforts on the lands they are responsible for managing.  Through these combined efforts and continued public education, there would be increasing control of NNIP.

Private landowners may use chemical means to reduce the presence of weeds on their properties.  Non-native invasive plants also would be treated using herbicides in other National Forest Project Areas (Nixon-Ravine, Manistee Barrens, Wagon Wheel, etc).  The proposed herbicide use in the County Line Project Area would add incrementally to the herbicide use on adjacent lands since herbicide use is proposed on 7 to 8.5 acres of the approximately 5,014 acres of NFS lands within the County Line Project Area.  In addition, since spot spraying, cut stump, and stem injection methods would be used instead of broadcast spraying, only a small portion of the 7 to 8.5 acres would actually be treated with herbicide.

Invasive plants are a concern for all current environmental analyses and are expected to become increasingly important over time and in all future projects.  Therefore, it is likely that control of NNIP would continue to take place in the cumulative effects analysis area in the future.

Herbicide Use And Human Health And Safety
Resource-Specific Information & Existing Condition

The analysis area for direct, indirect, and cumulative effects for this issue includes the NFS lands, vegetation treated with herbicides, and private lands bordering the Project Area.  This area was chosen because it encompasses the area where herbicide application would occur, where accidental spills and over-applications are most likely to occur, and because herbicide use likely occurs on private lands adjacent to the Project Area.

This issue relates to the effect of using herbicides in the Project Area on human health and safety.  Invasive species are defined as alien species whose introduction causes, or is likely to cause, economic or environmental harm or harm to human health (Executive Order 13112 of February 3 1999). 

Federal law requires that before selling or distributing a pesticide in the United States, a person or company must obtain a registration, or license, from the EPA.  Before registering a new pesticide or new use for a registered pesticide, EPA must first ensure that the pesticide (including any adjuvants, surfactants, or other ingredients comprising the product contents), when used according to label directions, can be used with a reasonable certainty of no harm to human health and without posing unreasonable risks to the environment.  To make such determinations, EPA requires more than 100 different scientific studies and tests from applicants (EPA 2004).
Canada thistle, bull thistle, autumn olive, honeysuckle, black locust, and multiflora rose are the 6 non-native invasive plant species proposed for herbicide treatments in the Project Area.  These species are known to occur in about 25 stands, usually in sparse levels of infestation (see Table 3-20 and 3-21).  Control measures specific to each NNIP are described in the Non-native Invasive Plant Species section and in the Planning Record.
The Direct, Indirect, and Cumulative Effects of Implementing Alternatives 1
This alternative would not result in any impacts to human health and safety because herbicide use would not occur.
The Direct and Indirect Effects of Implementing Alternatives 2, 3, and 4

Alternatives 2, 3, and 4 include treatment of NNIP species using herbicide (see Tables 2-1, 3-20, and 3-21).  Alternative 2 proposes to treat 8.5 acres of NNIP with herbicides.  Alternative 3 proposes 7.5 acres of herbicide treatment and Alternative 4 proposes 7 acres of herbicide treatment.  The NNIP proposed for treatment with herbicide under Alternatives 2, 3, and 4 include Canada thistle, bull thistle, autumn olive, honeysuckle, black locust, and multiflora rose.  More than three-quarters of the treatment areas are 0.1 acres or less.  The actual herbicide application would only be applied to the stumps, stems, or foliage of the NNIP species controlled to minimize the amount of herbicide used and minimizes the potential for herbicide application to non-target species.  Therefore, the actual area of herbicide application is much less than the approximate amount of NNIP infestation.
Non-native invasive plant species identified in the Project Area would be treated using herbicide with the active ingredients in commercial formulations of glyphosate, including surfactants and adjuvants.  Visitors to the immediate treatment areas would be notified of the dates, locations, and product applied using appropriate signs for a period of 48 hours following application.  Herbicide labeling instructions would be strictly followed, and all personnel transporting, mixing, applying and disposing of herbicides would be licensed or directly supervised by licensed herbicide applicators.
Human Health and Ecological Risk Assessments have been prepared for glyphosate (USDA Forest Service 2003a).  In these documents, a risk analysis is used to quantitatively evaluate the probability that glyphosate and adjuvant use might impose harm on humans or other species in the environment.  It is the same process used for regulation of food additives, medicine, cosmetics, and other chemicals.  Measures of risk were based on typical Forest Service use of the herbicide.  For glyphosate, typical estimates of applicator’s exposure are small, ranging between 0.026 and 0.045 mg/kg/day.  Most long-term estimates of exposure for the general public are much lower than for applicators.  The EPA uses 2.0 mg/kg/day as a level of exposure that would not result in any adverse effects in any individual to measure both short and long-term exposure.
The mammalian toxicity data presented in Table 3-22: Mammalian Toxicity Data, and the characteristics of glyphosate presented in Table 3-23: Characteristics of Glyphosate, demonstrate that the proposed herbicide poses little risk if properly used in accordance with the label.  For purposes of comparison against the toxicity metrics presented in the table, the oral LD50 for rats exposed to table salt (sodium chloride) in their diet is reported at 3,000 mg/kg body weight (Mallinckrodt Baker Inc. 2004).  The oral LD50 for salt is somewhat lower (less safe) than the oral rat LD50 values for most formulations of glyphosate.
Recommended precautions, such as not eating or drinking while working with herbicides, would provide protection against oral exposure (risk indicated by the oral LD50 data in Table 3-22).  Wearing gloves, eye protection, boots, long-sleeved shirts, and trousers while working with herbicides and washing hands and clothing after work would provide protection against dermal exposure (risk indicated by the dermal LD50, skin irritation, and skin sensitization data in Table 3-22).  Because of the low volatility of glyphosate, inhalation exposure is not likely to be significant.  All label direction for personal protection equipment would be followed.  Water for eyewash use would be available in the field in the unlikely event that a worker’s eyes are exposed to herbicide.

Glyphosate is a non-selective, broad spectrum, systemic herbicide that is used to control many grasses, forbs, vines, shrubs, and trees.  It is one of the most commonly used herbicides because it

provides effective control of many species.  Common product names for glyphosate are Roundup®, Rodeo®, Accord®, Gallup®, Remuda®, Pondmaster®, Ranger®, and Touchdown®.  Glyphosate works by preventing the plant from producing amino acids.  Because glyphosate is non-selective, appropriate application methods would be used to prevent impacts on non-target species.  Table 3-23: Characteristics of Glyphosate is a summary of the characteristics of glyphosate.
Mammalian Toxicity Data

Table 3-22
	Herbicide
	Acute Toxicity
	Chronic Toxicity

	(Technical product unless specific formulation noted)
	Oral LD50

(rat)
	Dermal LD50

rabbit
	4-Hour Inhalation LD50 (rat)
	Skin Irritation: rabbit
	Skin Sensitization: guinea pig
	Eye Irritation:
rabbit
	24-Month Dietary NOEL
(mouse)
	24-Month Dietary NOEL

(rat)
	12-Month Dietary NOEL

(dog)

	
	mg/kg BW
	mg/L
	
	
	
	mg/kg BW/day

	Glyphosate

	Glyphosate acid
	5600
	>5000
	NA
	None
	No
	Slight
	4500
	400
	500

	Glyphosate isopropylamine salt
	>5000
	>5000
	NA
	None
	No
	Slight
	Chronic toxicity data available

only for technical glyphosate acid

	Glyphosate trime-thylsulfonium salt
	748
	>2000
	>5.18(unspec.)
	Mild
	Mild
	Mild
	

	ROUNDUP
	>5000
	>5000
	3.2
	None
	No
	Moderate
	

	RODEO
	>5000
	>5000
	1.3
	None
	No
	None
	

	LANDMASTER(Glyphosate+2,4D)
	3860
	6366
	NA
	Moderate
	NA
	Severe
	

	POAST PLUS
	>2200
	>2000
(rat)
	>7.6
	Slight
	No
	Slight
	


Source: Herbicide Handbook (WSSA 2002), DuPont (2004), Cerexagri (2003), and Elf Atochem (2000).  NA = Not Available

The proposed acid equivalent (a.e.)/lb/acre of glyphosate to be used in the Project Area ranges between 2 and 7; these amounts fall within the average and maximum application rates/acre in the Table 3-24: Glyphosate Forest Service Ecological Risk Assessment.
The Cumulative Effects of Implementing Alternatives 2, 3, and 4

The analysis presented here focuses on the hazard identification, exposure and dose assessment, and risk characterization to glyphosate for people.
Glyphosate does not pose a substantial risk for carcinogenic activity.  The most commonly reported symptoms of exposure are blurred vision, burning or stinging sensations, and lack of sensation.  No permanent damage cases have been reported (USDA Forest Service 2003b).  For workers, the most likely exposure requiring medical assistance involves contamination of the eyes; however, glyphosate with a common surfactant is as irritating to the eyes as common dish soap, all-purpose cleaners, and baby shampoo (USDA Forest Service 2003b).  However, combustion of vegetation treated with glyphosate has not been studied in detail; therefore, exposure to the smoke and combustion by-products should be avoided.
Characteristics of Glyphosate

Table 3-23
	Relative To:
	Characteristics

	Risks to Human Health
	Low toxicity to mammals.  Has not shown evidence of carcinogenicity in humans (1).  Negative in tests for mutagenicity.  Low risk of general health effects for multiple exposures of ground based applications.  Can cause skin and eye irritation (2) 

	Behavior of Glyphosate in Water Included Toxicity Data on Fish and Aquatic Animals
	Solubility
	Half-life
	Characteristics

	
	Rapidly dissipated through adsorption to suspended and bottom sediments (1).
	12 days to 10 weeks (1).
	Technical grade is moderately toxic to fish.  A formulation is registered for aquatic use that is practically non-toxic to fish, aquatic invertebrates, and amphibians (1).  Does not bioaccumulate in fish (2).

	Mobility in the Air 
	Does not readily volatilize (1).

	Mobility and Persistence in the Soil
	Mechanisms of Degradation
	Half-life in the Soil
	Mobility

	
	Degradation is primarily due to soil microbes (1).
	Average of 47 days (1).
	Glyphosate has an extremely high ability to bind to soil particles, preventing it from being mobile in the environment (1).

	Toxicity Data on Birds, Mammals, and Invertebrates
	Toxicity to Birds and Mammals
	Toxicity to Other Organisms
	Bioaccumulation

	
	Low toxicity to birds and mammals (1).
	No long-term threat to microbial populations (1).
	In mammals, the vast majority is excreted unchanged and does not bioaccumulate (2).

	Toxicology on Amphibians
	Results of the Frog Embryo Teratogenic bioassay –Xenopus (FETAX) demonstrated that with proper use of selected varieties of glyphosate, there were not any effects on the normal development of larval frogs (3).


(1) Tu et al., 2001. (2) USDA Forest Service Pacific Northwest Region, 1997. (3) Monsanto 2000.
Herbicides are used by some members of the public, including landowners adjacent to the Project Area.  Agricultural landowners typically apply herbicides to their agricultural land.  As a result of Alternatives 2, 3, and 4, small amounts of herbicide might migrate offsite, contributing to a negligible increase in cumulative offsite concentrations.  However, the small amount of area proposed for herbicide treatment and the treatment techniques in this project would result in a negligible cumulative increase in the amount of herbicide application within and adjacent to the Project Area.  The acres of proposed herbicide use are much less than 1% of the Project Area.
When combined with past, present, and reasonably foreseeable future glyphosate applications, Alternatives 2, 3, and 4 would present an incremental risk of exposure to the skin and eyes of herbicide workers and no incremental risk would befall Forest visitors.
Glyphosate Forest Service Ecological Risk Assessment*

Table 3-24
	Risk Assessment

Application Rate
	Terrestrial

Animals
	Birds
	Insects
	Fish & Other

Aquatic Receptors

	2 lb. a.e./acre

(average rate)
	Effects resulting from

average application

rate are minimal
	Effects resulting from

average application

rate are minimal
	Effects resulting from

average application

rate are minimal
	Effects resulting from

average application

rate are minimal

	7 lb. a.e./acre

(maximum rate)
	Some risk exists for large mammals consuming foliage for an extended period of time in areas treated with maximum application rate.
	Some risk exists for small birds consuming insects for an extended period of time from areas treated with maximum application rate.
	Some risks from maximum application rate for bees exposed to direct spray.
	Some risk exists to fish near areas treated with maximum application rate using some of the more toxic formulations not labeled for use in aquatic settings.


* All rates noted, including maximum rate, are labeled rates.

Heritage Resources

Resource-Specific Information & Existing Condition

The analysis area for the heritage resources encompasses the boundaries of Forest Service management units designated as compartments 337, 338, 339, 340, 341, 342, and 343 located in Freesoil Township, Mason County.  Any heritage resource that could be affected by management activities would be limited to this area.
Section 106 of the National Historic Preservation Act requires federal agencies to take into account the effect of a project on any district, site, building, structure, or object that is included in, or eligible for inclusion in, the National Register of Historic Places.  The Archeological Resources Protection Act covers the discovery and protection of historic properties that are excavated or discovered on federal lands.  The federal government has trust responsibilities to tribes under a government-to-government relationship to ensure that tribal rights are protected.  Consultation with tribes helps ensure that these trust responsibilities are met.  The HMNF consulted with potentially affected tribes and no tribal concerns were identified for this project.  A heritage resource survey was conducted in the Project Area, in accordance with the HMNF’s heritage resource guidelines.
Heritage resources are the physical remains left by people who occupied or visited the forest in prehistoric or historic times.  These are fragile, non-renewable resources.  They include, but are not limited to prehistoric and historic Native American settlements, logging industry related resources, Euro-American pioneer farms or homesteads, and former villages and towns.

The County Line Fuels Project Area has had 13 previous cultural resource surveys conducted within the Area of Potential Effect (APE).  These previous surveys were conducted for land exchanges, timber sales, and road easement special use permits.  Three cultural resources were identified within the APE during these surveys.  During the current survey, cultural resource personnel located eleven new cultural resource sites and eight isolated cultural features within the APE.  Of the fourteen cultural resources, there are thirteen homesteads and one prehistoric lithic find.
The Direct, Indirect, and Cumulative Effects of Implementing Alternatives 1, 2, 3, and 4

The known heritage resource sites would be protected as recommended by the HMNF’s archaeologist, and in accordance with State Historic Preservation Office guidelines.  Mitigation measures used to avoid disturbance to archaeological sites would be applied to all the action alternatives (Chapter 2, p. 2-5).  These heritage resource mitigation measures are incorporated into the treatment units in which they are found (see Appendix A).  If additional heritage resource sites are found during project implementation, project work would cease, a heritage resource professional would be consulted, and adequate protection measures applied.

If these recommendations are implemented, any and all cultural resources within the Project Area will have been documented, protected, and/or removed from the Area of Potential Effect.  No cumulative effects to heritage resources are expected from these actions.
Social Economics

Resource-Specific Information & Existing Condition

Area of Analysis

The analysis area for this section includes Mason County and as well as Manistee, Lake, and Wexford Counties.  Mason County would directly benefit from the project by receiving 25% Payments as well as Payment in Lieu of Taxes (PILT) as a result of the timber sales that would take place.  It is likely that many of the additional economic benefits would occur in the counties directly surrounding the Project Area and include all the cities and towns within these counties, where contractors and other groups are likely to be drawn from.  However, determination of additional economic benefits is difficult to determine since service contracts and other work could be completed by a large slate of operators.

The economic analysis for this project does not attempt to analyze all resource values or how economic benefits circulate through the economy indirectly affecting various industries.  Many of the values generated by the alternatives (both positive and negative) involve goods and services that are not priced, such as the value of a hunting experience, a hike in the woods, mushroom gathering, etc.  Many of the effects of the alternatives on these goods and services are discussed in the other sections of this environmental analysis.
The towns of Manistee, Filer City, Stronach, Wellston, Brethren, Freesoil, Irons, Fountain, and Tallman occur within 10 miles of the Project Area.  The total population of Manistee is approximately 6,714, and the population of Manistee Township is approximately 3,771.  The population of Filer Township, which includes Filer City, is approximately 2,253; the population of Stronach Township, which includes Stronach, is approximately 848; the population of Norman Township, which includes Wellston, is approximately 1,707; the population of Meade Township is approximately 175; and the population of Elk Township is approximately 921 (2000 US Census).  Highways M-55 and US-31 are within 10 miles of the Project Area.  People traveling on these heavily traveled highways provide support and income to Manistee and other nearby community businesses resulting in an economic benefit to the local economy.

The Project Area provides a mix of commercial and non-commercial uses to local communities.  Local communities receive indirect social and economic benefits through direct employment, as well as products and services that are generated from management activities on NFS lands.  The proposed timber harvest would generate revenue from timber sale receipts.  Sale of the timber products enables forest management objectives to be met and provides local employment with logging and related forest product industries.

The Forest Service (and the other federal land management agencies) makes payments to local units of government based on receipts from the NFS lands and other lands in federal ownership.  The national forests in Michigan pay 25 percent of their revenues to the state of Michigan to be distributed among the counties which contain NFS lands.  Twenty five percent of the actual revenues generated on NFS lands are returned to counties for roads and schools.  Payment in Lieu of Taxes payments are appropriated each year by Congress to help compensate for property taxes due to nontaxable federal lands within the county boundaries.  Payment in Lieu of Taxes is a revenue sharing to the counties based on acres of NFS lands.

In fiscal year 2001, 25% Payments made to the state of Michigan for distribution to counties within the HMNF was approximately $951,326, and to Mason County was $53,561.  In fiscal year 2001, Payment in Lieu of Taxes payments made to the state of Michigan for distribution to counties within the HMNF were approximately $493,719, and to Mason County was $41,241 (USDA Forest Service Eastern Region 2002).
Non-commercial services include dispersed recreation opportunities such as driving for pleasure, hunting, and camping.  Recreation is the most popular activity on the HMNF, and a wide range of recreational activities are available from areas across the HMNF that are primitive and non-motorized to those that are highly developed and motorized.  High recreation use across the HMNF occurs at developed recreation sites, such as campgrounds and boat launches.  Dispersed recreation at undeveloped recreation sites, such as hunting and camping, are also very popular.  The nature of the dispersed recreation is that it is flexible and based on the needs of the user and the resources of a piece of land at a given time.  The recreation user has an opportunity to choose and enjoy a wide variety of recreation experiences on the HMNF, an opportunity that is not offered on many other public lands.

Recreational opportunities, and other associated projects on NFS lands affects the local economy by promoting tourism.  Past land management activities in or near the Project Area enhanced habitat for many game species.  Snowmobilers use the motorized trails in the Project Area.  The Project Area provides activities such as for hiking, cross-country skiing, mushroom hunting, game hunting, fishing, and horse-back riding for people seeking non-motorized recreation opportunities.  These recreational forest users purchase a variety of goods and services in the local communities.  Recreational users of the HMNF and the Project Area contribute to the local economy as they pass through or stay and recreate in the area.
The Direct and Indirect Effects of Implementing Alternative 1

Under Alternative 1, none of the proposed vegetative treatments or other activities would be implemented.  Alternative 1 would produce no revenue for the federal treasury and would not return 25% Payments to Mason County from the County Line Fuels Project harvest activities (see Table 3-25).  There would be no monetary cost with implementation of Alternative 1 other than the typical costs associated with managing a national forest, and the administrative costs associated with preparing the environmental analysis for this project.  There would be no employment opportunities generated for local people involved in logging or wood products industries.

In the short-term, no change in local jobs or income would result from implementation of Alternative 1.  Recreation use of the area would remain the same and would not affect the local economy.  The loss of early successional habitats could reduce population of game species which may indirectly affect the local economy through the loss of hunting generated revenue.  Game hunting, mushroom hunting, and other recreation activities would continue to provide tourism and income to the local communities.

The Cumulative Effects of Implementing Alternative 1

Implementation of Alternative 1 and similar future actions within the Project Area would not provide an economic benefit to the local economy through timber sale receipts, employment, and income.  Implementation of no timber harvesting on the HMNF would represent a change in the current trend of providing jobs to local economies and payments to the county.  No harvesting would also result in decreased numbers of game animals with the loss of early successional habitats, resulting in loss of revenues from sport hunters in the area in the long-term.  

The Direct and Indirect Effects of Implementing Alternatives 2, 3, and 4

Table 3-25 displays the estimated revenues and costs for activities proposed for the alternatives; however, it does not include the cost of conducting the environmental analysis.  These costs are broad estimates and may fluctuate depending on specific treatments.  The project costs and revenue estimates are used a comparison of alternatives.
Under Alternatives 2, 3, and 4, timber harvested would provide an economic benefit to the local communities.  Direct benefits of the project are the timber products provided, revenue to Mason County from the timber volume, and the number of people employed to harvest the timber (Table 3-25).  Costs to the government associated with these alternatives include timber sale planning and preparation, road improvements and reconstruction costs, and wildlife habitat improvement projects.  Timber harvest activities would return revenue to the federal treasury and would fund other project activities associated with the timber sale.

Because of the limited size of the proposed fuel reduction treatments and invasive plant control activities, these alternatives would result in little or no effect on local or regional social conditions such as traffic, overcrowding, school size, or crime rates.  Similarly, these projects would have no substantial direct or indirect effect on local or regional infrastructure requirements and would create local contract treatment opportunities.  The local economy may experience reduced indirect economic costs when short-term visual disturbances results in reduced visitation to an area as the result of road reconstruction and timber harvest activities.  The long-term benefit from the timber harvest is that early successional habitat is improved, thereby improving hunting opportunities.
Access to the NFS lands in and surrounding the Project Area and the nearby vicinity provides recreational opportunities and promotes tourism.  The snowmobile trail would remain open under all alternatives.  This motorized trail provides motorized access and motorized recreation in the Project Area which consequently promotes tourism.  Individuals who use this motorized trail likely contribute income to the local businesses resulting in an economic benefit to the local communities.  In contrast, forest users who prefer non-motorized recreational activities, such as

Estimated Costs and Revenues of Alternatives

Table 3-25
	Economic Indicator
	Alternative 1
	Alternative 2
	Alternative 3
	Alternative 4

	Acres Harvested
	0
	1,339
	1,114
	979

	Harvest Volume (MBF)
	0
	10,400
	8,700
	7,600

	Timber Sale Preparation Costs @ $45/MBF
	0
	$468,000
	$391,500
	$342,000

	Estimated Road Reconstruction Costs
	0
	$30,000
	$25,000
	$20,000

	Total Timber Sale Costs
	0
	$498,000
	$416,500
	$362,000

	Sale of Stumpage @$60/MBF
	0
	$624,000
	$522,000
	$456,000

	Net Timber Sale Revenue
	0
	$126,000
	$105,500
	$94,000

	25 percent Payment to Mason County from County Line Timber Sales
	0
	$31,500
	$26,375
	$23,500

	Additional Proposed Costs*

	Invasive Plant Control
	0
	$7,300
	$6,300
	$5,900

	Broadcast Burning@$100/acre
	0
	$30,900
	$46,000
	$24,400

	Linear Fuelbreak Construction@$250/acre
	0
	$5,000
	$19,250
	$14,000

	Pile Burning@$50/acre
	0
	$17,800
	$3,850
	$4,700

	Waterhole Development@$1,000/per
	0
	$4,000
	$4,000
	$4,000

	Mechanical Opening Maintenance@$200/acre
	0
	$3,200
	$8,400
	$7,600

	Broadcast Burning Opening Maintenance@$125/acre
	0
	$13,000
	$9,750
	$10,250

	TOTALS
	NA
	$81,200
	$97,550
	$70,850


*Costs directly related to timber sale activities are shown separately from other project costs.
berry picking, hiking, cross country skiing, hunting, and horseback riding, would be attracted to the non-motorized recreational opportunities in the Project Area.  These users would also contribute income to the local businesses as they pass through or stay overnight in the area, resulting in an economic benefit to local communities.
The Cumulative Effects of Implementing Alternatives 2, 3, and 4

Alternatives 2, 3, and 4 would produce revenue for the federal treasury and would return 25 percent payments for schools and roads to Mason County from the County Line Fuels Project harvest activities (Table 3-25).  The HMNF would continue to contribute economically to Mason County and all counties within the HMNF boundaries through PILT payments, thereby providing a continued economic benefit to local communities (Table 3-25).  Implementation of Alternatives 2, 3, and 4 would result in positive effects to local economy by continuing current trends of providing timber products and jobs related to timber harvesting on the HMNF.  These actions when considered with past, present, and future actions would continue the trend of providing timber products, employment, recreational opportunities, and income to the local economy.  Recreational opportunities are provided under all alternatives within and adjacent to the Project Area and would continue to promote tourism and provide income to local businesses.
Recreation and Visual Quality

Resource-Specific Information & Existing Condition

The County Line Project Area analysis area for recreation and visual quality encompasses  Forest Service management units designated as compartments 337, 338, 339, 340, 341, 342 and 343, located in T20N, R16W, Sections 1-8, 11-14, and 16 of Freesoil Township, Lake County, MI.  The analysis area for cumulative effects for recreation and visual quality includes Forest Service compartments directly adjacent to the Project Area as well as State and private lands within 5 miles of the Project Area boundary.  This area was identified since all treatments that could alter the recreational opportunities and the visual quality of the area would be limited to the Project Area and those surrounding areas that would have their visual and recreation qualities impacted by treatments in the Project Area.

The Project Area is mostly comprised of large, easily identifiable blocks of NFS and private lands.  Private land uses include permanent and seasonal residences, agricultural and forested land used primarily for hunting.  The Project Area is a four-season recreation destination and attracts users who come to fish, hunt and enjoy the surrounding forest.  Towns or villages within twenty miles of the Project Area include Brethren, Dublin, Filer City, Freesoil, Fountain, Irons, Manistee, Scottville, Stronach, and Wellston

Scenery on NFS lands in the Project Area is characterized by dry, sandy plains and low, dry, sandy hills that support red and jack pine and oak stands (Forest Plan, IV-128).  Riparian areas found within and adjacent to the Project Area with public access include the Big Sauble River and Hoags Lake (Forest Plan, IV-164).  This combination of topography, water resources, and vegetation provide a variety of recreational opportunities.  Consumptive recreational uses of NFS lands within the Project Area are deer, turkey, and grouse hunting, as well as blueberry and mushroom gathering.  Other uses include picnicking, driving for pleasure, dispersed camping, boating or paddling, wildlife observation, hiking, fishing, and snowmobiling along roads.  There are no designated recreational trails in the Project Area.  The Big Sauble River meanders across the southern part of the Project Area, mostly across private land.  Hoags Lake and its associated Day Use Area are also within the Project Area.  Freesoil (8 Mile Road) which receives moderate amounts of motorized traffic throughout the year is a minor viewing area with minor visual sensitivity.  Within the Project Area, Freesoil Road passes through only private land.  Hoague Road, the Project Area’s northern boundary, receives moderate levels of traffic and has moderate visual sensitivity.
There are few recreation facilities within or near County Line Fuels Project Area; Hoags Lake Day Use Area is found in the northeast quadrant and has a primitive boat launch, beach and several picnic sites.  The Big Sauble River is in the south portion of the Project Area, there are no associated recreation facilities and low watercraft use.  Only two 40 acre parcels are NFS lands are adjacent to the Big Sauble River.  The Little Manistee River is located 1-3 miles north of the Project Area.  The North Country National Scenic Trail and several snowmobile system trails are found 2-4 miles east/northeast of the Project Area.  Hauling is not planned along Koenig and Campbell Roads east of the Project Area.  If it does, the trails would be signed while active logging activities are occurring during the trail use season.  Logging or hauling along the trails would occur outside of the snowmobile season from December 15 through March 15.
Undesirable uses in the Project Area include long-term camping, trash dumping and illegal off-road vehicle use.  Trash dumping occurs mainly on dead-end spurs and on user-developed roads.  Illegal off-road vehicle use occurs throughout the Project Area.

There are no recreation projects proposed in the County Line Fuels Project. 

The Direct and Indirect Effects of Implementing Alternative 1

In taking no action, no direct impacts would be expected in regards to recreational use on NFS lands.  In the long term, no indirect recreational and visual quality impacts would be likely to occur.  Trash dumping, illegal off-road vehicle use and individual tree mortality would continue throughout the Project Area.

Recreational use in the Project Area would be expected to increase as the population continues to increase.  Population growth for the HMNF impact area (a nine county area) was 13.1% during 1990-2000.
The Cumulative Effects of Implementing Alternative 1

Past recreational use within the Project Area has been in the form of hunting, snowmobiling, hiking, mushroom gathering, camping, and fishing.  In taking no action the current level of these uses would likely remain the same or increase over time.  Hunting of some species, especially those dependent on early successional habitat, may decrease as that type of habitat diminishes and vegetation grows in.

Much of the private land within the Project Area is currently owned as small parcels.  The conversion of seasonal to permanent homes has been occurring at an increasing rate as the population ages and people retire “Up North.”  This trend is expected to continue with the amount of development of private lands to accelerate as people build new homes or convert cabins to year-round residences.  This would bring more recreation users into this area resulting in more resource impacts, such as compacted soils on user-developed roads, trails, and campsites.
The majority of the trees in the Project Area recommended for treatment are at or near their biological age limits, and mortality rates will increase in the future.  The increasing amounts of dead and down trees will impact the scenic area adjacent to numerous roads and residences.
The Direct and Indirect Effects of Implementing Alternatives 2, 3, and 4 

Under the action alternatives, silvicultural and fuels treatments have the potential to impact the North Country National Scenic Trail and the snowmobile trail, and their users, due to the proximity of these treatments to the designated trail systems.  Impacts are expected to be of short duration and would be mitigated during implementation.  The presence of logging equipment or prescribed burning operations would be highlighted by placing caution signs in active sale areas and burn units as well as at appropriate trailheads.  Users may notice an increase in traffic on roads.  Other recreation users such as hunters, hikers, dispersed campers, and mushroom gatherers may become displaced for short time periods while treatments occur.
Indirect effects would include visual impacts from harvesting activities and fuels treatments.  Landings used for timber sales would be returned to a natural condition upon completion of the sale especially along open roads and trails, or maintained as wildlife openings.  Based on previous projects of this nature, visual impacts from harvesting would be greatly diminished 5-10 years after logging is completed.  It is also anticipated that treatments, especially prescribed burns, would significantly increase blueberry production, and thus provide an increase in berry picking opportunities in the Project Area.
Visual impacts from fuels treatments would be greatest immediately after harvest as tree density is reduced.  There would be an anticipated increase in the depth of view of forested stands, with treated areas exhibiting a more “park-like” appearance.  This would consist of larger, widely-spaced trees and an understory with minimal tree reproduction and greater amounts of native grasses and herbaceous plant species.  This change would gradually become part of the landscape and provide alternate natural scenes.  The negative impacts of harvest and prescribed fire would diminish after 1 year, as the herbaceous and grass layers begin to dominate the areas; scorch marks would remain, but decline in visibility after several years.
A maximum of 16 miles (Alternative 3) and a minimum of 9 miles (Alternative 4) of control line would be required to conduct all the broadcast burns.  These control lines would be temporary in duration which should discourage unwanted ORV use of these lines.  These control lines would be monitored in a similar manner to other temporary and permanent openings created in the Project Area for illegal ORV use.
The Cumulative Effects of Implementing Alternatives 2, 3, and 4

Impacts from recreational use and demand for additional facilities and amenities are expected to continue to increase.  Existing uses of the area would continue and it is likely that new uses would emerge in time.
Development of private land to commercial and residential uses within the Project Area is expected to continue and potentially to increase.  Some structures would convert from seasonal to permanent use, bringing more permanent residents into this area.  This would result in more impacts on public facilities and resources in the Project Area.
The permanent forest lands would either regenerate and develop into immature and mature timber land; fuel breaks and upland openings would be incorporated into a dynamic seen area, and provide a type of feature (sparse tree cover with diverse herbaceous flora) uncommon to the Project Area.
Transportation

Resource-Specific Information & Existing Condition

The analysis area for transportation encompasses the Project Area including the boundaries of Forest Service management units designated as compartments 330, 337, 338, 339, 340, 341, 342, and 343 located in T20N, R16W, Sections 1-8, 11-14, and 16 of Freesoil Township, Mason County, MI.  The analysis area for cumulative effects for transportation includes Forest Service compartments directly adjacent to the Project Area as well as State and private lands within 5 miles of the Project Area boundary.  This area would include all roads found directly in the Project Area and also those roads that would be utilized for management activities including vehicle activity associated with timber sales and prescribed burning activities.
The Project Area consists of approximately 14,020 acres of land, of which 5,014 (36%) acres are NFS lands, and 9,006 (64%) acres are private lands.  This is the equivalent to approximately 22 square miles.  The management direction for the transportation system in MAs 4.2 and 4.4 is a maximum of 3 miles of road per square mile (Forest Plan, Page II-40).  There are approximately 62 miles of roads open in the Project Area according to the HMNF’s GIS database.  This equates to slightly more than 2.8 miles of road per square mile.  Classified roads are roads that are wholly or partially within or adjacent to NFS lands that are determined to be needed for long-term motor vehicle access, including state roads, county roads, privately owned roads, NFS roads, and other roads authorized by the Forest Service.

The average of 2.8 miles of road per square mile is less than the maximum amount allowable of 3 miles per square mile set forth in the Forest Plan.  Because the amount of roads in the Project Area is within the allowable limit set forth in the Forest Plan, no road activity was identified for the project.  All official roads now found in the Project Area are required to complete the harvesting activities as well as provide important access roads and control lines for firefighting forces.

Unclassified roads are roads on NFS lands that are not managed as part of the forest transportation system, such as unplanned roads, abandoned trails, and off-road vehicle tracks that have not been designated and managed as a trail.  Road management effects both forest management and public use of an area, and influences resource damage and protection.  Road construction or reconstruction is designed to provide long-term access into an area at the minimum level necessary to meet resource and protection objectives.  Design standards, seasonal restrictions, and road closures are all opportunities to influence the use of an area.

The Direct and Indirect Effects of Implementing Alternative 1
There would be no changes made to the roads in the Project Area.  All classified NFS roads that are currently open would remain open.  All classified NFS roads that are currently closed would remain closed.  The open roads would continue to be minimally maintained.  The unclassified roads would be subject to closure at any time in accordance with the Forest Plan.

The direct effects of taking no action would be that the public would continue to be able to utilize the current roads throughout the Project Area.  People that use the Project Area for recreation or access to homes would experience no displacement or loss of access.  As population trends increase around the Project Area, and use increases within the Project Area, the roads would receive heavier use.  This use may lead to more erosion and resource damage on the minimally maintained NFS roads.  The unclassified roads within the Project Area would likely expand, due to the increase in use.

The Cumulative Effects of Implementing Alternative 1
Historically, the transportation system throughout the Project Area was used mainly for logging and transporting local people and agricultural commodities.  Scattered throughout the Project Area are old railroad grades.  These old railroad grades were used primarily for extracting timber from the area.  As the land was cleared and converted to agricultural land, some of the railroad grades were converted into the current road system.  Since that time, the land has converted back to forested land.  The Forest Service has used some of the existing roads and built needed roads in the area for modern day logging operations.  Some of these roads have remained open after harvesting and others have been closed.

Currently, the roads in the Project Area are used to transport local traffic, and for access to the NFS lands.  Some of the roads that were previously closed have been re-opened by the public and are being used.  Due to the nature of these roads, they are susceptible to erosion and often lead to areas where resource damage is occurring.

Unclassified roads and trails have been closed in the Project Area in the past.  Unclassified roads discovered in the Project Area in the future may be closed and rehabilitated to reduce the erosion potential and vehicle use on these unauthorized roads.  Additional roads are expected to be created on the private lands within and adjacent to the Project Area.

The Direct and Indirect Effects of Implementing Alternatives 2, 3, and 4
No new permanent roads would be created to access the treatment units because the majority of stands have existing access.  The stands to be treated that are without access would have some temporary entrances constructed to facilitate the harvesting operations.  These minor entrances, leading to the landings used during harvesting, would be closed and rehabilitated following their use in treating stands.  Some roads may need to be reconstructed to access the harvest units but this would include only minor improvements.  Minor adjustments in road clearing limits or realignment of the existing roads may be necessary to accommodate harvesting equipment.  Road reconstruction activities would impose short-term visual impacts because of the cleared vegetation, exposed mineral soils, and the presence of heavy equipment.  Negative visual impacts would decline as these areas become revegetated.  Sites used as landings would be rehabilitated after the harvest operations are completed to promote revegetation of native species and reduce compaction and erosion potential.  Driving surfaces of roads needed for timber sales would be improved or maintained in current conditions during sale activity.

The direct effects of the Alternatives 2, 3, and 4 would be that the public would have the same access to the Project Area.  Unclassified roads may be closed, but at this time no roads are scheduled for closure.  However, additional unclassified and unauthorized user-developed roads may be closed in the future.  The road system would still allow users to adequately access the area for recreation and would allow local traffic to pass through the area.

Indirectly, Alternatives 2, 3, and 4 may result in a slight decrease in road density as unclassified roads could be closed and rehabilitated.

The Cumulative Effects of Implementing Alternatives 2, 3, and 4
In the past, roads have been created by the Forest Service, in and around the Project Area, for the purpose of extracting timber.  Many of these roads have been left open for public use.  There are also roads that have been created by the public for recreation.

Unclassified roads discovered in the Project Area in the future may be closed and rehabilitated to reduce the erosion potential and vehicle use on these unauthorized roads.  Land pressures on non-forest land would likely increase as population trends increase.  This would likely cause more fragmentation and private roads on properties adjacent to the Project Area.

Civil Rights and Environmental Justice

Resource-Specific Information & Existing Condition

The analysis area for civil rights and environmental justice encompasses Mason County where all of the activities will take place.

Forest Service activities must be conducted in a discrimination-free atmosphere.  Contract work that may be generated from this project would include specific clauses offering civil rights protection.  The Forest Service would enforce these policies.

Environmental justice is the fair treatment and meaningful involvement of all people regardless of race, color, national origin, or income with respect to the development, implementation, and enforcement of environmental laws, regulations, and policies.  Fair treatment means that no group of people, including racial, ethnic, or socioeconomic groups should bear disproportionately high and adverse human health or environmental effects resulting from Federal agency programs, policies, and activities.  Environmental justice is also the identification of projects that are located near minority and low-income communities that have an adverse environmental impact.  The purpose of the evaluation is to determine if a disproportional number of projects that have adverse environmental effects are located near minority and low-income communities.

Demographics in Mason County and the State of Michigan

Table 3-26
	Locality
	Percentage of Minority Population (%)
	Percentage of Low-income Population (%)

	Mason County
	24.9
	11.0

	State of Michigan
	19.8
	26.5


Based on the 2000 US census information, the percent of minority populations for Mason County is greater than the State of Michigan as a whole (24.9% versus 19.8%)  (Table 3-26).  The percent of low-income populations for Mason County is less than half of the State of Michigan (11% vs. 26.5%)  (Table 3-26).  This information indicates that Mason County does not qualify as an environmental justice community.
The Direct and Indirect Effects of Alternatives 1, 2, 3, and 4
The action alternatives are not expected to disproportionately impact human populations.  There are no human health or safety factors associated with the action alternatives that would affect low-income or minority populations in or around the Project Area.

No activities are expected to affect the civil rights of any landowners, or other individuals, near the Project Area.  Any contracts would be issued in accordance with USDA regulations.  There would be no discrimination based on race, color, national origin, gender, religion, age, disability, political beliefs, sexual orientation, and marital or family status.  The laws, rules, and regulations governing nondiscrimination conduct in government employment would be adhered to.

Irreversible and Irretrievable Commitment of Resources

Resource-Specific Information & Existing Condition

Irreversible commitments are decisions affecting non-renewable resources such as heritage resource sites.  Such commitments are considered irreversible, because the commitment would deteriorate the resource to the point that renewal can occur only over a long period of time or at great expense.  Commitments are also irreversible if the resource has been destroyed or removed.

The Direct and Indirect Effects of Alternatives 1, 2, 3, and 4
Loss of soil due to erosion would be an irreversible commitment of resources.  However, due to incorporation of BMP’s, Forest Plan standards and guidelines, and mitigation measures specified in this document, it is not anticipated that there would be any measurable soil loss under the Alternatives 2, 3, and 4.

Loss of heritage resource sites resulting from accidental damage or vandalism would be an irreversible commitment of resources.  The mitigation measures specified in this document provide reasonable assurances there would be no irreversible loss of heritage resources.

There is no other irreversible commitment of resources associated with action alternatives.

Irretrievable commitments of natural resources are commitments that result in the loss of productivity or use of resources due to management decisions made in the action alternatives.  These are opportunities foregone for the period of time that the resource is unavailable.

Foregoing future timber harvest opportunities in areas converted from commercial forest land to fuelbreaks and permanent upland openings represent an irretrievable commitment of resources because a decision to not grow trees can be changed by either natural or artificial regeneration in the future.

There would be no irretrievable damage to resource productivity under the action alternatives.  Short-term extraction of timber products from NFS lands would occur; however, these sites would remain forested.  Reasonable assurances of reforestation are in place and would provide for long-term sustained yield.
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